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Contents of Manuals for
Universal Radio Communication Tester CMU

Operating Manual CMU-K27/-K28

(Software Options: TDMA (IS 136) 800/1900-MS for CMU-B21)
The present operating manual describes the application of the CMU for IS 136 mobile tests. It gives
comprehensive information about the installation of the software, about manual as well as remote

control of the instrument. Typical measurement tasks are explained in detail using the functions of
the graphical user interface and a selection of program examples.

The manual is organized as follows:

Chapter 1 Describes the steps necessary for installing the software and putting the instru-
ment into operation.

Chapter 2 Gives an introduction to the application of the CMU for IS 136 mobile tests and
presents some typical measurement examples.

Chapter 3 Describes the operation in principle and the principles of measurement control.

Chapter 4 Represents the reference chapter providing detailed information on all functions
of the user interface and their application.

Chapter 5 Describes the basics of remote control of the instrument for IS 136 mobile tests.

Chapter 6 Lists all remote control commands defined for IS 136 mobile tests. At the end of

the chapter the commands are grouped together according to their function and
sorted in alphabetical order.

Chapter 10 Contains an index for the operating manual.

Operating Manual CMU200/CMU300

In the operating manual for CMU basic unit you will find everything that is needed to make yourself
familiar with your Universal Radio Communication Tester CMU200. This includes information about
the technical specifications of the CMU, the controls and connectors on the front and rear panel,
necessary steps for putting the instrument into operation, the basic operating concept, manual and
remote control. Typical measurement tasks are explained in detail using the functions of the user in-
terface and program examples.

General concepts of CMU control are described in the operating manual CMU200 and not repeated
in the manuals for the individual software options.

Service Manual Instrument

The service manual informs on how to check compliance with rated specifications, on instrument
function, repair, troubleshooting and fault elimination. It contains all information required for the
maintenance of the CMU by exchanging modules.

1115.6688.12 0.1 E-3
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Service Manual Modules

The service manual modules is not delivered with the instrument but may be obtained from your R&S
service department with the order number 1100.4903.91.

Service manual modules contains information about the individual modules of the CMU. This com-
prises the test and adjustment of the modules, fault detection within the modules and the interface

description.

Further Operating Manuals for Network Tests

The operating manuals listed in the following table describe the test of radio communication equip-
ment supporting different standards by means of the CMU and the appropriate software and hard-
ware options. The network test operating manuals are organized like the present TDMA operating

manual.
For Options
Manual Order Number Type Description Stock No.
Operating Manual 1115.6088.12 CMU-K20 GSM400-MS for CMU-B21 1115.5900.02
CMU-K20/-K21/- CMU-K21 GSM900-MS for CMU-B21 1115.6007.02
K22/-K23/-K24 CMU-K22 GSM1800-MS for CMU-B21 1115.6107.02
CMU-K23 GSM1900-MS for CMU-B21 1115.6207.02
CMU-K24 GSM850-MS for CMU-B21 1115.6307.02
CMU-K42 GPRS software extension for GSM 1115.4691.02
Operating Manual 1115.6888.12 CMU-K29 AMPS-MS for CMU-B21 1115.6807.02
CMU-K29
Operating Manual 1115.4185.12 CMU-K30 GSM400-BS for CMU-B21 1115.4004.02
CMU-K30/-K31/ CMU-K31 GSM900-BS for CMU-B21 1115.4104.02
-K32/-K33/-K34 CMU-K32 GSM1800-BS for CMU-B21 1115.4204.02
CMU-K33 GSM1900-BS for CMU-B21 1115.4304.02
CMU-K34 GSM850-BS for CMU-B21 1115.4404.02
CMU-K39 MOC/MTC 1115.4791.02
CMU-K41 EDGE for CMU-K30/31/32/33 1115.4604.02
Operating Manual 1115.5081.12 CMU-K53 Bluetooth for CMU 1115.5000.02
CMU-K53
Operating Manual 1115.4962.12 CMU-K65 WCDMA UE TX Test (3GPP/FDD) 1115.4962.12
CMU-K65/-K66 CMU-K66 WCDMA (3GPP/FDD, DL) Generator 1115.5100.02
Operating Manual 1115.5581.12 CMU-K81 CDMAB800-MS (1S95) for CMU-B81 1115.5500.02
CMU-K81/-K82 CMU-K82 CDMA1900-MS (1S95) for CMU-B81 1115.5600.02
Operating Manual 1150.0382.12 CMU-K83 CDMA2000 (450 MHz band) for CMU-B83 1150.3500.02
CMU-K83/-K84/ CMU-K84 CDMAZ2000 (cellular band) for CMU-B83 1150.3600.02
-K85/-K86 CMU-K85 CDMA2000 (PCS band) for CMU-B83 1150.3700.02
CMU-K86 CDMA2000 (IMT2000 band) for CMU-B83 1150.3800.02

The GSM base station tests described in operating manual CMU-K30/-K31/-K32/-K33/-K34 require a
CMU300 (Universal Radio Communication Tester for BTS). All other radio communication equipment
is tested with model CMU200.
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Manuals

What's new in this Revision?

This operating manual describes version V3.05 of the TDMA (IS 136) 800/1900-MS software. Com-
pared to previous versions, this new firmware provides numerous extensions and improvements. The
new features described in this manual are listed below.

New Features Description Refer to...
Measurements Improved layout and control of all measurement menus. Chapter 4
Connection Group Configuration menu removed; functionality included in | Chapter 4,

Control, Group
Configuration

Connection Control menu (Analyzer or MS Signal tab)
Improved layout and control of Connection Control menu
with separate tabs for input and output signals.

TDMA Module Tests (Non Signalling)
TDMA Mobile Tests (Signalling)
- Connection Control

Wideband Power

Wideband power measurement also available in Non Signal-
ling test mode.

Chapter 4,
TDMA Module Tests (Non Signalling)
- Connection Control — Analyzer

Autoranging

The maximum RF input level can be set automatically ac-
cording to the power of the RF input signal.

Chapter 4,

TDMA Module Tests (Non Signalling)
- Connection Control — Analyzer
Chapter 4,

TDMA Mobile Tests (Signalling)

- Connection Control — MS Signal

Receiver Quality
- BER

Configuration of up to 5 test setups possible.

Chapter 4,
TDMA Module Tests (Non Signalling)
- Receiver Quality Measurements

Receiver Quality
— EMAHO

Extended Mobile Assisted Handoff (EMAHO) available, if
supported by the mobile under test.

Chapter 4,
TDMA Mobile Tests (Signalling)
- Receiver Quality Measurements

Call Release The mobile stores the control channel number before re- Chapter 4,
leasing a call. This speeds up consecutive call attempts. TDMA Mobile Tests (Signalling)
- Connection Control — Connection
Speech In Signalling mode, the input and output signals of the Chapter 4,
Codec speech codec (option CMU-B52) can be switched into the TDMA Mobile Tests (Signalling)

primary or secondary audio circuit (with option CMU-B41,
Audio Generator and Analyzer).

- Connection Control — AF/RF

Speech Mode

In the Handset mode, it is possible to set up a voice connec-
tion between the CMU and a mobile via an R&S Handset.

Chapter 4,
TDMA Mobile Tests (Signalling)
- Connection Control — Connection

Mobile Info

Extended list of mobile parameters available.

Chapter 4,
TDMA Mobile Tests (Signalling)
- Connection Control — Connection

Protocol version

The CMU recognizes an extended list of protocol versions

Chapter 6,
[ SENSe: ] M5Si nf 0: PVERsi on?
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Frequently Used Abbreviations

ACP
Adj. Chan.
AF
AMPS
Att.

Avg.
BER

BS
BSMC
Carr.
Ch. / Chan.
CIR
Config.
CwW
DCC
DCCH
Det.
DIC
Disp.
Dist.
D-line
DMAC
DQPSK
DTC
DTX
DvCC
DvCC
EBCCH
EMAHO
ERP
ESN
EVM
Ext. / Extern.
FBCCH
Freq.

IF

IMSI

IS 136

Lev.
MAC
Magn.
MAHO
Max.
MCC
MIN
Min.
MNC
Mod.
MPCI
MS
MSID
MSIN
Oversamp.
Ovw.
PFC
PRBS
Ref.
Reg.
Rel.
RF
RMS
RSS
RSSI
Short.
SID
SMS
SN
SOC

1115.6688.12

Adjacent Channel Power

Adjacent Channel

Audio Frequency

Advanced Mobile Phone System
Attenuation

Average

Bit Error Rate

Base Station (=CMU)

Base Station Manufacturer's Code
Carrier

Channel

Carrier to Interference Ratio
Configuration

Continuous Wave

Digital Color Code

Digital Control Channel

Detected

Delay Interval Compensation
Display

Distortion

Display line

Digital Mobile Attenuation Code
Differential Quadrature Phase-Shift Keying
Digital Traffic Channel
Discontinuous Transmission
Digital Voice Color Code

Digital Verification Color Code
Extended Broadcast Control Channel
Extended Mobile Assisted Handoff
Effective Radiated Power
Electronic Serial Number

Error Vector Magnitude

External

Fast Broadcast Control Channel
Frequency

Intermediate Frequency
International Mobile Subscriber Id. Number

By IS 136 mobile phones we understand devices supporting the North American TDMA standard, specified

in TIA/EIA-136.xxx (once IS-136) and related standards

Level

Mobile Attenuation Code
Magnitude

Mobile-Assisted Handoff
Maximum

Mobile Country Code

Mobile Identification Number
Minimum

Mobile Network Code
Modulation

Mobile Protocol Capability Indicator
Mobile Station

Mobile Station Identity

Mobile Subscriber Id. No.
Oversampling

Overview

Paging Frame Class

Pseudo Random Bit Sequence
Reference

Registration

Relative

Radio Frequency

Root Mean Square (averaging)
Received Signal Strength
Received Signal Strength Indication
Shortened

System Identity

Short Message Service
(Electronical) Serial Number
System Operator Code

0.4
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Src. Source

STU Secure Terminal Unit

Sync., Synch. Synchronization

TDMA Time Division Multiple Access
TMSI Temporary Mobile Station Identity
tr. Transmitted

Trg. Trigger

TSC Training Sequence (Code), corresponding to synchronization pattern
X Transmitter

Vect. Vector

WER Word Error Rate
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CMU-K27/-K28 Software Installation or Update

1 Installation

This chapter describes the installation and update of the software options TDMA (IS 136) 800/1900-MS
for the Universal Radio Communication Tester CMU200.

Before proceeding to perform any of the steps described in this manual, please make sure that the in-

strument is properly connected and put into operation according to the instructions given in chapter 1 of

the CMU operating manual. The hardware and software options available are shown in the Startup

menu. The status of the software option required for TDMA (IS 136) mobile tests is indicated in the lines

"CMU-K27 1S136 800-MS" and "CMU-K27 1S136 1900-MS";

e If a version number is indicated, the CMU is ready to perform TDMA (IS 136) measurements. In this
case you may skip this chapter, except if you wish to update the current software version or activate
another version.

« If disabled is indicated, the software option must be enabled using a key code; see section Creating
a new Software Configuration on page 1.3.

e If not installed is indicated, the software must be installed via the PCMCIA interface or the floppy
disk drive, see below.

Software Installation or Update

The CMU is always delivered with the latest software version available. New CMU software versions are
available for download on the R&S Lotus Notes Service board. To be loaded via the PCMCIA interface,
the software must be copied to one or several flash disks/memory cards or PCMCIA hard disks. An
appropriate memory card CMU-Z1, order no. 1100.7490.02, can be obtained from Rohde & Schwarz.

Note: If your CMU is equipped with a floppy disk drive (option CMU-U61), a set of installation
floppy disks must be generated instead of a flash disk. All other steps do not depend on the
storage medium.

To install the TDMA (IS 136) 800/1900-MS option proceed as follows:

» Switch off the CMU.

> Insert the flash disk into one of the two slots of the PCMCIA interface.

» Switch on the CMU.

The installation is started automatically while the CMU performs its start-up procedure. To this end the

VersionManager is called up (for a detailed description of the VersionManager refer to chapter 1 of the
CMU operating manual or to the on-line help accessible via Info):

UerzionManager Uer 2.20

the active CHU hase software is the version: 2U28

{— Activate other software Urite log files to disk —>
{— Delete software Delete non volatile »am —>
<— Install software from PC—card slot B Scan disk —>
&— List software List all wersions to disk —>
{— Firmware update after hoard change Copy non volatile ram to disk —>
{— Edit service tahles Defragment disk -->
{— Exit Info —>

Softkey no. 5 on the left softkey bar, Install software..., is used to install new software from an external
storage medium. The CMU automatically recognizes the storage medium and indicates the corre-
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Software Installation or Update CMU-K27/-K28

sponding slot number: Slot 0 or 1 denotes the left or right slot of the PCMCIA interface. If a floppy disk is
used the menu option reads Install software version <version> from floppy.

> Press left softkey no. 5 (Install software...) to start the installation.

If your storage medium contains several installation versions, the software version selection dialog is
opened (the software nhames and versions in the following figures are given as examples only):

UersionManager Uer 2.20

Which version shall be install from PC—card z=lot B ?

{— Install 2818_.N@3
2818.N83 BASE
281@.NB3 GSH HMS

{— Back to previous screen Info —>

> Use the rotary knob or the cursor keys to scroll the list and select the TDMA (IS 136) 800/1900-MS
software version you intend to install.

> Press Install to start the installation.

The installation is started. To be operable on your instrument, a network option must be combined with a
compatible version of the CMU base software. Any base software version installed on the CMU hard
disk can be combined with one or several network options to form an independent software configura-
tion. If none of the configurations is compatible to the new TDMA (IS 136) option, the VersionManager
displays an error message and takes you back to the software selection dialog; see section Creating a
new Software Configuration on page 1.3. Otherwise, the following upgrade selection dialog is opened:

VersionManager Uer 2.208

WYhich version shall be upgraded with 2X18_NA3 GSM M5 ?

{— Upgrade hase 2X1B8.NA3

¢<— Back to previous screen Info —>

The upgrade selection dialog displays a list of base software versions that can be combined with the
new TDMA (IS 136) 800/1900-MS software.

» Select the appropriate base version and press Upgrade.

The new TDMA (IS 136) 800/1900-MS option is added to the configuration or updates the previous
TDMA (IS 136) 800/1900-MS version of the configuration. To indicate that the storage medium must be
changed the CMU issues the Change volume message:

1115.6688.12 1.2 E-3



CMU-K27/-K28 Creating a new Software Configuration

Change vol une

Process next vol une

Exi t

» Replace the current disk with the disk requested.
» Use the cursor up/down keys to select “Process next volume” (default setting).
> Press ENTER to confirm that the new disk has been inserted and to continue the installation.

After processing the last disk the CMU displays the following screen:

VersionManager Uer 2.208

What do you want to do next with version 2028 ?

¢— Install next software upgrade from PC—card s=lot @
¢— Install next software upgrade 2U28 G5M M58 from PC—card slot 1

{— Change disks

{— Finish installation Info —>

> If you wish to install or upgrade other software versions, press left softkey no 4 or 5 (Install next soft-
ware...) or insert new storage medium into the PCMCIA slot or floppy disk drive and press Change
disks.

» To finish the installation, remove all disks from the drive and press Finish installation.

The VersionManager is closed and the CMU is rebooted. The new firmware options are now operational
and listed in the Menu Select menu together with their version number. Besides, the last software con-
figuration installed is automatically taken as the active one in the next measurement session.

Creating a new Software Configuration

The CMU handles base software versions and network options on a separate basis. Different versions
of the base software can be combined with different options to create new firmware configurations. For
example, it is possible to update the base software without affecting the associated network options or
vice versa. Moreover, the same base software version can be installed several times and combined with
different network options (and vice versa), so it may enter into several firmware configurations.

If no compatible base software version can be found on the hard disk, then the CMU will refuse to install
a new TDMA (IS 136) 800/1900-MS software option selected in the software selection dialog (see previ-
ous section). Instead, it displays the following error message:
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UerzionManager Uer 2.28

Mo installed version can be wpgraded with 3vV00 GSM MS!t

Base version 3V00 is needed!

<— Back to preuviousz sereen Info —>

> Press Back to installation to return to the software version selection dialog.

VersionManager Uer 2.208

Which version zhall be install from PC-card zlot B ?

{— Install 2818.NB3
281@_.NB3 BASE
281A_.NB3 GSM MS

¢<— Back to previous screen Info —>

» Select a base software version that is compatible to your TDMA (IS 136) 800/1900-MS software op-
tion and press Install.

Note: The TDMA (IS 136) 800/1900-MS firmware version number must be identical to the base
software version number.

With a new base software version, it is possible to either update an existing configuration or create a
new one. A dialog selecting between the two alternatives is opened:

[==5 v v | ~

UersionManager Uer 3.18

How do you want to handle this software?

— Install as new bhase

— Upgrade existing version

— Back to previous screen Info —>
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Note: This dialog is skipped if the new base software version is not compatible with any
of the existing configurations. An incompatible new base software must be in-
stalled as a new base software.

» If you wish to add a new configuration to your hard disk, press Install as new base.

» To upgrade an existing configuration with the selected base software version in order to make it
compatible to the new TDMA (IS 136) 800/1900-MS software option, press Upgrade existing version.
The existing version to be upgraded must be selected in an additional dialog.

The installation is performed as described in section Software Installation or Update on p. 1.1 ff. After
adding the new base software as a new configuration or updating the existing configuration, the CMU
displays the following screen:

UersionManager Uer 2.20

Yhat do you want to do next with version 2028 ?

£— Install next software upgrade from PC—card slot B
£— Install next software upgrade 2U28 GSM MS from PC—card slot 1

£— Change disks

¢{— Finish installation Info —>

> Press left softkey no 4 or 5 (Install next software...) and proceed as described in section Software
Installation or Update on p. 1.1 ff. to install the new TDMA (IS 136) 800/1900-MS version and assign
it to the new configuration.

Enabling Software Options

A new CMU software option purchased is ready to operate after it is enabled by means of a key code
supplied with the option. This key code is to be entered into the Option Enable popup window which in
turn can be opened via from the Setup — Options menu. For details refer to Chapter 4 of the CMU200
operating manual.

Note: Together with options AMPS-MS, the TDMA800-MS and TDMA1900-MS software option is
part of a single software package termed AMPS/TDMA-MS, so the three options must be
installed or updated together. However, they must be enabled and operated separately.
Software installation and enabling of software options are completely independent from
each other.
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2 Getting Started

The following chapter presents a sample IS 136 mobile test with the universal radio communication
tester CMU. It is intended to provide a quick overview of the function groups /S 136 800/1900-MS Non
Signalling and IS 136 800/1900-MS Signalling and to lead through the most common tests which are
performed on IS 136 mobile phones.

Before starting any measurement with the CMU, please note the instructions given in chapter 1 of the
operating manual for the CMU basic unit for putting the instrument into operation. In chapters 2 to 4 of
that manual you will also find information on customizing the instrument and the display according to
your personal preferences. General notes on controls, menu types, and on the entry or selection of val-
ues and parameters are given in chapter 3 of the CMU manual and will not be repeated here.

For installation instructions for the /IS 136 800/1900 software (CMU-K27/-K28) refer to chapter 1 of the
present manual.

The tests reported below include

» Connection of the phone and selection of the IS 136 function group

¢ Basic settings in the Non Signalling mode

» Signalling parameters and call setup

¢ Power and modulation measurements in Signalling mode

The steps to perform are explained on the left side of each double-page together with the results ob-

tained on the CMU screen. On the right side, additional information is given. We also point out alterna-
tive settings and related measurements which could not be reported in detail.

The principles of manual operation are discussed in chapter 3. For a systematic explanation of all
menus, functions and parameters including IS 136 background information refer to the reference part in
chapter 4.

1115.6688.12 2.1 E-2
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Preparing an IS 136 Mobile Phone Test

This chapter describes how to use the CMU for IS 136 mobile phone tests. As a prerequisite for starting
the session, the instrument must be correctly set up and connected to the AC power supply as de-
scribed in chapter 1 of the CMU200 operating manual. Furthermore, the IS 136 software must be prop-
erly installed following the instructions given in chapter 1 of the present manual.
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Step 1

» Switch on the CMU using the mains
switch at the rear. ®

» Check the operating mode of the instru-
ment at the ON/STANDBY key on the
front panel.@

Step 2

> Connect the bi-directional RF connector
RF 2 of the CMU to the antenna connec-
tor of the mobile phone. ®

» Make sure that the mobile phone is sup-
plied with the correct operating voltage
(battery or power supply).®

Step 3

Process Info

BaseliscoverOptionsBeain
BaseDiscoverOptionsEnd
LoadFGroupDlsBegin

SW- V305
Options

Model CMU 200-1100.0008.02
Serial #: $40675/018

2001-08-05

Hardware Options:

CMU-B11/B12 OCXO

CMU-BAT I1Q-IF Interface

CMU-B21 Universal Signalling Unit
CMU-B21-2  Universal Signalling Unit
ChU-B41 Audio Measurement Unit
CMU-B52 Speech Coder for CMU-E21
CMU-B&2-2  Speech Coder for CMU-B21
ChU-B53 Bluetooth preparation
CMU-B53-2  Bluetooth preparation
CMU-B66 Versatile Base Band Unit 1<
CMU-B68 Versatile Base Band Unit trerx

Load factory default settings
|_ —Wait after startup

Default Wait |

not installed
available
not installed
available
available
available
not nstalled
not installed
not installed
not installed

J

Universal Radio Communication Tester CMU

&

ROHDE&SCHWARZ

1115.6688.12
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» Switch on the CMU by pressing the
ON/STANDBY key on the front panel.

The startup menu is displayed while the
CMU performs a power-up test. ®

After a few seconds the CMU displays the
last menu used in the previous session.

E-2
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Additional Information...

... on Step 1

® Mains switch on the rear panel

When the mains switch at the rear is set to the OFF position,
the complete instrument is disconnected from the power sup-
ply. When the mains switch is set to the ON position, the in-
strument is in standby mode or in operation, depending on the
position of the power switch on the front panel.

@ ON/STANDBY key on the front panel

The ON/STANDBY key at the front of the instrument deter-
mines whether the instrument is in standby mode or in opera-
tion.

Standby mode:
Only the reference frequency oscillator is supplied with oper-
ating voltage, and the yellow LED (STANDBY) is illuminated.

Operation:
The green LED (ON) is illuminated and all modules of the in-
strument are supplied with operating voltage.

... on Step 2

® RF connection of the mobile phone

A high-quality cable should be used for this connection, ideally
with an attenuation of less than 0.5 dB. For portable phones,
the car installation set supplied by telephone manufacturers
can be used.

@ Power supply for the mobile phone

In case the mobile phone is operated from an external power
supply, make sure that it is capable of supplying the maxi-
mum peak current required. As IS 136 mobile phones gener-
ate bursted RF signals, they often show a pulse-shaped cur-
rent consumption. Problems may arise if power supplies are
used which cannot provide such currents with a constant volt-
age.

1115.6688.12 2.3

Alternative Settings
and Measurements

& chapter 1 of CMU manual

The CMU provides two bi-
directional RF connectors RF1
and RF2 differing by their input
and output level ranges. RF2 is
the recommended standard con-
nector for IS 136 mobile phones
(handheld phones, see data
sheet).

The unidirectional connectors
RF4 IN and RF3 OUT are in-
tended for connection of modules
requiring high input levels or
modules with low RF output lev-
els. RF4 IN and RF3 OUT can
also be used to connect IS 136
mobiles off the air via antennas.

Input and output connectors can
be selected in the AF/RF (> tab
of the Connect. Control menu.
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| All Function Groups|#|

Cancel |

MENU
SELECT

. Connect.
ﬁ AMPS Overview ﬁ t @

E Menu Select

Hotkeys - Set 1

RF
AnalyzerfGenerator

— Selection [TOMA Mabile Stationils 136 B00/Non-Signaling/ Analyzer / Generator,

¥ Basic Functions ~Mon-Signaling - Anstyzer ; Generator
+ GSM Mobile Station +Analyzer { Generator |
- TDMA Mobie Station +Pawer

- 15136800 * Modulation + .

+ 15136 1900 F Spectrum +.
» AMPS Mobile Station +Receiver Quality

* Audio R
¥ Signaling + Overview

Enter]

AUDIO 4]
AnalyzerfGenerator

AMPS (&
Overview

AMPS
Analyzer/Generator

Step 4

Menu
Select

HotKeys Hotkeys Hotkeys Hotkey
Set1 Set 2 Set 3 Assign.

1115.6688.12
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» Press the RESET key.

The Reset popup menu is opened.

» Use the left and right arrow keys to toggle
between the two buttons Cancel and Re-
set.

» Select Reset and press the ENTER key.

» In the popup window opened (Are you
sure?), select Yes to confirm the instru-
ment reset.

The CMU indicates that it performs a gen-
eral reset of all device settings and is then
ready to carry out the following steps. The
Reset popup menu is closed automatically.

Step 5

» Press the Menu Select key to open the
Menu Select menu.®

The Menu Select menu indicates the func-
tion groups available. If a function group is
selected the corresponding modes and
measurement menus are indicated.

» Select the IS 136 800-MS function

group.
» Select the Non Signalling test mode.
» Select the Analyzer/Generator menu.

» Press the Enter key to activate the
measurement selected and open the
Analyzer/Generator menu.
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Additional Information...

... on Step 4

® Startup menu

The startup menu displays the following information:
* The status of the startup test (Process)

e The device name, serial number and software version
(Info)

» The options and equipment installed (Options)
e The progress of the startup test (Startup bar graph)

Before starting a measurement, a reset is recommended to
set the instrument with all its functions into a definite state.

...on Step 5

® Menu Select menu

The Menu Select menu shows all function groups installed on
your CMU. Function Group /S 136 800/1900-MS is subdivided
in the two measurement modes Non Signalling and Signal-
ling, each containing a number of measurement menus.

1115.6688.12 2.5

Alternative Settings
and Measurements

&  chapter 4 of CMU manual

That chapter also contains infor-
mation on customizing the CMU.

& chapter 3
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Non Signalling Mode

In the Non Signalling mode, a specific RF signal can be generated and a RF signal with IS 136 charac-
teristics analyzed. Compared to the Signalling mode test times may be reduced considerably. Moreover,
the measurements are not restricted to the specified channel and MS output power ranges of the net-

work.®

| 15136800 Analyzer / Generator .E’ gg:?:;t.

Step 1

Power [ — pew " —BO dam RFLeve Egzmmor

[ =
869.01 MHz e

Analyzer Seffings

Max. Frequency

Level Offset

Benerzfor Modulafion

RF " RF Signal

hannel || 82301 muz| | 990 | | BER Test Signal || Type

Frequency

Offset

o

MS Sync. E

A“(?gf::.mr Power | Modulalionl Spectrum Receal:arli[ Audio

| 1S136s00 Analyzer f Generator .d gﬂ:{';f,t'
[5]

Power &
28.6 uBm Peak 8LL0 dBm|RF Level EGenerator

26.7 dBm RMS =
869.01 Mz Charl
Analyzer Serfrings
Max. Frequency
Level Offset
Seneralfor Modu/alion
RF - RF Signal
Channel | 82407 tane| | 990| | BER Test Signal 3| o
i
Offset +0 he
Expected
MS Sync.
Analyzer | Power | Modulation | | Spectrum T Audio
MENU
SELECT
1115.6688.12 2.6

The Analyzer/Generator menu configures
the signals generated by the RF generator
of the CMU and sets the RF analyzer.@

At present, all parameters are set to default
values. They can be changed directly in the
Analyzer/Generator menu. User-defined
parameters will be saved for later sessions
when the CMU is switched off.

In addition, the current results for the peak
and average burst power (Peak and RMS)
of the received RF signal are displayed.
The output fields show "---", indicating that
no valid measurement results are available.

®

» Press the Max. Level softkey and adapt
the maximum expected RF input level to
the output power of the mobile. @

» Press the RF Chan. softkey and set the
RF channel equal to the traffic carrier
channel of the mobile phone.

The peak and average burst power of the
RF input signal is now indicated in the out-
put fields associated to the Power softkey.

The other measurement menus of the Non
Signalling test mode are accessible via the
hotkeys across the bottom of the menu.
They are largely identical in both test
modes and will therefore be discussed in
the Signalling Mode sections below.

Step 2

» Press the Menu Select key to open the
Menu Select menu again.

» Select the Signalling test mode.
» Select the Overview menu.

» Press the Enter key to activate the
measurement selected.
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Non Signalling Mode

Additional Information...

Non Signalling Mode
® Test mode of the mobile phone

To demonstrate the features of the Non Signalling mode, we
use an 1S-136 mobile phone that has been set to its "test
mode". The settings and properties of the test mode depend
on the mobile type.

... on Step 1

@ Analyzer/Generator menu

In the right half, the Analyzer/Generator menu contains two
configuration panels to configure the RF generator and to se-
lect a bit modulation sequence for the generated RF signal
(RF Signal Type).

The analyzer settings and measurement results are located in
the left half of the menu.

The assignment between carrier frequency and channel
number is according to IS 136 specifications. As the CMU
simulates a base station, the generator signal corresponds to
the forward path (signal direction from the base station to-
wards the mobile station), the signal analyzed corresponds to
the reverse path (signal direction from the mobile station to-
wards the base station). The channel/frequency assignment
changes accordingly.

The RF frequency can be set in multiples of 10 kHz. With an
additional Frequency Offset, an RF signal with an arbitrary
frequency that is in the range supported by the tester can be
generated and analyzed.

(® Measurement and Generator State

The state indication of the different measurements and gen-
erators is included in the corresponding softkeys. For ongoing
measurements, the results in the output fields are constantly
updated.

For various reasons, an output field may fail to show a valid
measurement result (indication "---"):

e The analyzer settings do not match the properties of the
input signal.

e The input signal is missing.

e The measurement is switched off (OFF is indicated in the
softkey controlling the measurement).

@ Max. Level

The Max. Level softkey sets the maximum RF input power
which can be measured and is used to adjust the RF input
path to the expected power of the measured signal. The per-
missible range Max. Level depends on the RF connector and
the external attenuation used.

1115.6688.12 2.7

Alternative Settings
and Measurements

The CMU Non Signalling mode is
also suitable for module tests.

& chapter 4

To facilitate and speed up the
operation, many CMU settings are
accessible from different menus.
The RF generator and analyzer
settings are also part of the Signal
tab in the Connect. Control menu.

Selecting a definite RF Signal
Type implies that a signal with
definite characteristics is gener-
ated.

On the other hand, selecting a
definite synchronization pattern in
the Analyzer Settings panel (Ex-
pected MS Sync. softkey) implies
that only signals with this sync.
pattern are analyzed.

The current options for the meas-
urement state are RUN (default)
and OFF. A third state, HLT, oc-
curs after a single-shot measure-
ment is terminated (see p. 2.13).

Once selected, the Power meas-
urement can be switched off and
on by means of the toggle key
ON/OFF.

Generators may also be switched
on (state ON) and off (state OFF)
by means of the ON/OFF key.

& Chapter 4

The RF Max. Level can also be
set in the Group Config. menu.
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Signalling Mode

In the Signalling mode the CMU first transmits a control channel signal to which the mobile is able to
synchronize. A call can then be established from either the CMU or the mobile. The measurement must
be triggered by the signal transmitted by the mobile or by the CMU signalling unit; an external trigger
signal can not be used.

Call Setup and Signalling Parameters

The signalling process is controlled via the Connection Control popup menu. The first of four Signalling
tabs contained in the Connection Control popup menu is automatically displayed when the Signalling
Mode is selected (see Menu Select menu on page 2.4, for the following examples, /S-136 800-MS Sig-
nalling Meas. with the Overwiew menu was selected).

1S136500 Overview Y | [Step 1

B 1S136800 Connection Control [g Signal On i i i A X
The Signalling (Signal On) tab indicates the
Waiting for mobile registration ; i17i i -
T el ?,'?f"a' parameters charactenzmg'the signals geq
erated by the CMU (BS Signal).® In addi-
Mo sonat ac 6 /6 Network: . ﬁg"“ tion the system identity, the mobile at-
BS Signal: s0C Off tenuation codes, and the characteristics of
CtrlChan(DCCH) 716 AFIRF & :
Slot Configuration 18:4 Connectorln - RF2G+ the InpUt and OUtDUt connectors are
RF Level - 800 dem Ext Atth 00 @
Traffic ChaniDTC) 1 Connector Out RF2G+ ShOWI"I.@
Slot Confl tion 184 Ext AttCut 0.0 . .
Rl 2800 e e T pe— Below the list, the Wideband Power softkey
BiSweam  Echo autom. shows the current status of the wideband
| = EETETEI - P power measurement for RF input signa!s,
Peck ﬁ"mr the current measured peak power and its
ratio to the effective radiated power of the
Connection | OtherCall | MSSignal | BSSignal | Network | AFRF(»| Sync. | mObile @

L]
Network | Step 2

» Press the Network hotkey.

| IS136800 Overview R | Conmect. The Network tab is displayed. @
B 1S136800 Connection Control g Registered » Press the ON/OFF key to expand the
— MNetwark | Signaling Modes/Default IMSIMSIDMN | — menu tables.
~Registration . )
Power Lip on » Select the MSID field and enter the iden-
Poiwer Down On o H
New Systerm on tifiy of your mobile phone.
Deregistration On
- Default M3
~MSID
Type Ml |
20 bit TSI 0
24 bit ThSI 0
MM [Eo
IMS! 0
~Requested Mobile Data
Serial Number On
Capatility on
Connection | OtherCall | MSSignal | BSSignal  Network | AFRF(»| Sync.
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Signalling Mode

Additional Information...

... on Step 1

@® BS Signal

The CMU is able to generate two different RF carrier signals
(traffic channel and control channel) which can be configured
separately. This allows a complete simulation of what hap-
pens in a real IS 136 network.

@ Network Identity, (>-/Ext.Att.

The network is identified by the code numbers SID (System
Identity) and MCC (Mobile Country Code). These codes are
transmitted to the mobile station on the control channel. The
CMU uses the default SID shown in the diagram on the left
side.

Input/output connectors suitable for the type of measure-
ments and signal levels must be chosen — see section RF
connection on page 2.3. An external input/output attenuation
value can be specified in order to compensate for known at-
tenuations of the input/output signal like those caused by ca-
bles.

® Input level

The Wideband Power softkey has no configuration menu as-
signed but can be used like any other softkey controlling a
measurement. In particular, it is used to switch over between
the measurement states RUN and OFF (softkey selection
plus ON/OFF key) and RUN/HLT (softkey selection plus
CONT/HALT key).

... on Step 2

@ Network parameters

The Network tab defines a variety of parameters related to the
network and the operating mode of the mobile station.

The purpose of these settings is to simulate the operating
conditions of a mobile station in the IS 136 network as realis-
tically as possible. Many of the settings have an impact on the
speed of the Signalling measurements.

As a prerequisite for setting up a call from the tester, the
MSID (Mobile Station Identity) of the mobile phone under test
must be known. Depending on the mobile type, the MSID can
be either a 20 or 24-bit TMSI, a 34-bit MIN, or a 50-bit IMSI.

1115.6688.12 2.9

Alternative Settings
and Measurements

&  chapter 4.

The control and traffic channels
are configured in the Network tab
of the Connection Control menu.
To access this tab press the as-
sociated hotkey.

& chapter 4.

The network identity and other
parameters characterizing the
network are configured in the
Network tab of the Connection
Control menu. To access this tab
press the associated hotkey (see
below).

Input/output connectors and ex-
ternal attenuations are configured
in the AF/RF &~ tab.

& CMU manual chapter 3.

See also the diagrams on meas-
urement control in chapter 5 of
the CMU manual.

&  Chapter 4.

If the MSID is not reported to the
CMU, it is unable to set up a call.
However, a registration or a call
can be initiated from the mobile
station. After first registration, or
after a call has been established
for the first time, the MIN is
transferred to the tester and is
available for future calls. MS reg-
istration can also be enabled or
disabled in the Network tab.
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[]

Call
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.
c_z 15136300 overview
B 15136800 Connection Control [§

Connect.
Control
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Step 3

» Press the Call to MS softkey.

The header message Paging in progress is
displayed. When the mobile starts ringing,
the Signalling (Alerting) tab is displayed.

As soon as the mobile is picked up, the
Signalling (Call Established) tab is dis-
played (this tab is closed automatically after
a short while but can be reopened by
pressing the Connect. Control softkey).

The Signalling (Call Established) tab pres-
ents a comprehensive list of the signalling
parameters (see Mobile Info on page 2.11).

Besides the mobile attenuation code (DTC
MAC) ®, the parameters of the traffic
channel signals transmitted by the CMU
(BS Signal) ® can be configured.

Step 4

» Press the Connect. Control softkey or
the ESCAPE key.

The Connect. Control menu is closed; the
CMU displays the Overview menu.

The Overview menu indicates the most
important settings in the function group /S
136-MS Signalling and the main results of
the Modulation measurement and the
MAHO reports. Moreover the signalling info
from the mobile station is displayed. @
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Signalling Mode

Additional Information...

... on Step 3

® Mobile Attenuation Code (MAC)

Dynamic power control is used in IS 136 networks to reduce
the output power of the mobile station as far as possible: In
practice the mobile station is set to one of eleven Mobile At-
tenuation Codes (MAC) ranging from O to 10, where MAC
equal to O corresponds to the largest nominal output power.

The power class characterizes the hominal maximum output
power of the mobile. The Effective Radiated Power (ERP) of
the mobile is a function of both its MAC and its power class.

The MAC can be used to control the maximum expected RF
input level at the CMU and to vary the RF input power for the
individual measurements.

® Traffic channel

The channel number of the BS traffic channel signal is de-
fined according to IS 136 specifications as explained for the
Non Signalling mode (forward path, see Analyzer/Generator
menu on page 2.7).

MAC, Traffic Channel and Trigger

The MAC of the mobile station and the traffic channel number
can be changed in all measurement groups while a call is
established. This is in contrast to the Non Signalling mode
where no settings concerning the device under test can be
made.

Finally the two test modes differ in the trigger settings avail-
able: In the Non Signalling mode an external trigger signal
can be used whereas in Signalling mode, the measurements
must be triggered either by the input signal or by the CMU
signalling unit.

... on Step 4

@ Mobile Info

The Mobile Info list shows the basic properties of the con-
nected mobile station. Note that the values shown are no de-
fault values (like the Default MSID set in the Network tab) but
represent the information provided by the mobile station and
transferred to the CMU. The parameters are therefore avail-
able in the Call Established and Registered signalling states
only.

1115.6688.12 2.11

Alternative Settings
and Measurements

&  Chapter 4.

MAC levels and power classes
are listed in section Overview of
the Function Group in chapter 4.

&  Chapter 4.

&  Chapter 4.

&  Chapter 4.

For a comprehensive overview of
signalling states and possible
transitions refer to the figure at
the beginning of section IS 136
Mobile Tests.
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Power Measurements

As described above, all measurement menus in /S 136 800-MS Signalling mode can be called up from
the Menu Select menu. Once a measurement menu is opened, the hotkeys can be used to switch over

to any of the other measurements.

Power |

Connect.
P 1S136800 Power Control
dB  Max Level DMAC Mormal ChanJFreq: 1/ 52503 MHz
10 1ot iRt e off PIt Norm.
[Current DAPSK
[0 Appli-
cation
10 —_—
Analyzer
20 Level
30 5
MS Signal
40
50 1148 dBr  MS Power BS Signal
---  Leak Power (Peak]
Lea ---  Lesk. Power (RMS)
15136 - 1 = M3 Sync. Detect
Statistic Count
000 % Out of Talerance
Marker
0 20 40 &0 80 100 120 140 18 RED Display
E = H ]
Overview Power Modulation Spectrum Receal:arli[ Audio M

Ch. 1 Connect.
ch.2 Control
NN = Power Configuration
o B Contrel | Limit Lines
+0 —Setup [Pt Norm DaPSK/Repetition | = Am"_
-0 =Pt Norm DOPSK gation
Diefault Settings ] Analyzer
F20 Repetition | Single Shot Level
Lo Stop Condition Mone
Digplay Made Current MS Signal
a0 Statistic Count 100 Bursts
Grid On i
= ~ Pt Short DAPSK 5]
Default Settings
et Repetition Continuaus
Stop Condition MNone
ﬂmm Display Mode Current
Statistic Count 100 Bursts || [Marker
0 Display
I Control Limit Lines Menus
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Step 1

» Press the Power hotkey to switch over to
the graphical measurement menu
Power.

The Power menu shows the power of the
current burst as a function of time. ®©

Together with the burst power, a tolerance
template as specified in the standard is
displayed. Settings (at present, the default
settings) and scalar results are displayed in
two parameter lines above the diagram and
in a message box positioned in the center
of the diagram.

Various tools allowing to take a closer look
at the measurement results are provided in
the graphical measurement menu.

Step 2

» Select (press) the PA Norm. DQPSK
softkey.

» Press the selected Pt Norm. DQPSK
softkey again to call up the Power Con-
figuration menu.

The Control tab of the Power Configuration
menu defines the scope of the Power
measurement. To pick just one example of
the settings, we limit the number of bursts
measured.@

» Press the ON/OFF key to expand the
menu tables.

» Select Single Shot in the Repetition table
line of the P/t Norm. DQPSK section.®

» Press the ESCAPE key to close the
Power Configuration menu and return to
the main menu.

The Power measurement is stopped after
one statistics cycle. The status indication

next to the Power softkey is set to HLT.@
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Signalling Mode

Additional Information...

... on Step 1

® Power menu

The diagram in the Power menu shows a normal burst with a
length of 162 symbols (application P/4 Norm. DQPSK; short-
ened bursts, which are 20 symbols shorter, can be measured
in the P/t Short. DQPSK application). The time scale of the
diagram ranges from —20 symbols to 181 symbols covering
the useful part, the rising and falling edges plus a time margin
before and after the burst. The ordinate ranges from —80 dB
to +10 dB, the 0-dB reference level is equal to the carrier
power.

... on Step 2

@ Power Configuration menu
The Power Configuration menu contains two tabs defining

* The repetition mode, the stop condition, the display mode
and statistic count (Control)

e The limit lines (Limit Lines)

® Repetition mode and Stop Condition

If no stop condition is imposed (Stop Condition = None), the
Repetition mode determines whether the measurement is

» Continued until explicitly stopped by the operator (Con-
tinuous)

e Stopped after one statistic count (Single Shot)

By default, a statistic count comprises 100 bursts. With Stop
Condition = On Limit Failure, the measurement is stopped
after the first burst which is out of tolerance.

@ Measurement in the HLT state

The average and peak power of the last burst measured is
indicated in the output fields Average and Peak.

In contrast, the modulation measurement is still running. The
results for the frequency and phase errors are periodically
updated.
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Alternative Settings
and Measurements

&  chapter 4.

The reference level can be modi-
fied in the Analyzer tab of the
Connection Control menu or by
means of the Analyzer Level soft-
key.

&  chapter 3.

Settings made in the Power Con-
figuration menu apply to power
measurements only.

Settings made in the Connect.
Control menus apply to the entire
function group IS 136 800/1900
Signalling.

& chapter 3.

The stop condition On Limit Fail-
ure should be selected if the limit
check represents the main pur-
pose of the measurement.

The limits can be modified in the
Limit Lines tab of the Power Con-
figuration menu.

& CMU200 manual

See the sections on measure-
ment control in chapter 3 and 5.
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Step 4

» Press the Marker/Display softkey twice
to change the hotkeys displayed below
the diagram.®

» Press the Display Area hotkey to open a
window offering a list of different zoom
areas.

If you select Left Upper Corner the CMU
zooms in on the left upper corner of the
burst.

» Press the Display/Marker softkey twice
and the Ref R hotkey. Enter an abscissa
value (in bits) to position a reference
marker onto the trace.@

The coordinates (time and burst power) of
the reference marker are displayed in the
second parameter line.

Step 5

» Press the P/t Norm. DQPSK softkey
twice to reopen the Power Configuration
menu.

> Select the Control tab.

» Set the Repetition mode to Continuous
to restart the measurement.

> Set the Display Mode to Maximum.®

Instead of the current burst power, the
maximum burst power ever measured at
each point in time is shown in the diagram.
As no stop condition is set, the measure-
ment will continue running until explicitly
terminated.
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Additional Information...

... on Step 4

@ Softkeys and hotkeys

To enlarge the diagram area of the graphical measurement
menus the left softkey column is suppressed. The functional-
ity of each softkey on the right side is extended by hotkeys
assigned to the softkeys. These hotkeys are displayed across
the hotkey bar below the diagram when the softkey is se-
lected.

The Marker/Display softkey toggles with the Display/Marker
softkey (with different hotkeys) if it is pressed repeatedly.

Some of the softkey/hotkey combinations offer settings that
can be also accessed via configuration menus. For example,
the settings offered by the Analyzer Level softkey are equiva-
lent to the RF Analyzer Level section in the MS Signal tab of
the Connection Control menu. ldentical settings overwrite
each other; the last value entered is valid for the whole func-
tion group.

® Markers

Markers are a graphical tool used to locate points on a trace
and read out their coordinates. A reference marker and two
delta markers may be defined in the Power menu.

The reference marker ® measures the absolute level of the

trace, the delta markers U and @ measure the distance be-
tween their position and the reference marker.

...on Step 5

® Display mode

If the measurement extends over several bursts the CMU
calculates four different traces one of which can be selected
by the Display Mode. The purpose of the four traces is to give
an overview of the range and arithmetic mean value of the
levels detected at any point on the time axis. The following
traces can be displayed:

Current Current burst level

Maximum Maximum of all burst levels measured
Minimum Minimum of all burst levels measured

Average Average of all burst levels measured in the

last statistic count.

The Statistic Count input field defines how many evaluation
periods are grouped together to form a statistics cycle. For IS
136 measurements an evaluation period is equal to the
propagation time of a burst (this definition holds even if a con-
tinuous carrier signal is transmitted). In our example the sta-
tistics cycle comprises 100 bursts (default value).
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Alternative Settings
and Measurements

& chapter 4.

The Application softkey switches
between the applications of the
Power measurement.

The Analyzer Level softkey con-
figures the RF input path and the
trigger settings.

The MS Signal softkey deter-
mines the frequency and channel
of the measured signal.

The BS Signal softkey configures
the forward traffic channel signal
of the CMU.

The Marker/Display softkey sets
markers and D-lines.

The Display/Marker softkey de-
fines the time axis and the zoom
area.

&  chapter 4.

In addition to markers, a D-line
can be used to measure a par-
ticular level in the diagram.

& chapter 3.

To refine the statistical evaluation,
a suitable combination of the sta-
tistic count, repetition mode, stop
condition and display mode
should be selected.
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Step 6

» Press the ESCAPE key to close the
Power Configuration menu and return to
the main menu.

The trace is now continuously measured
and updated in the display. With the display
mode Maximum, trace values will be re-
placed only if a current measured value at
a particular test point exceeds all values
measured previously.
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Additional Information...

Out-of-tolerance power measurements

If a power measurement is out of tolerance, please ensure that the attenuation of any cables and/or
antenna couplers used is being taken into account by the CMU. As most IS 136 power levels must
be within +2 dB/—4 dB of the nominal value given in the specifications, even a small attenuation can
result in an out-of-tolerance measurement.

External attenuation values for each input/output may be entered in the AF/RF (>~ tab of the Connec-
tion Control menu

The cables, RF connections and antenna couplers must also be in good condition for satisfactory
measurements. Dirty or broken RF connections can cause problems at the high frequencies used by
IS 136 networks.
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Modulation Measurements

To switch over to the Modulation measurement, we use again the hotkey bar.
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» Press the Menus softkey to display the
measurement groups available in the
hotkey bar.

» Press the Modulation hotkey to open the
Modulation menu.

The Modulation — Overview menu displays
the main results of the Modulation meas-

urement.®

If a result exceeds the tolerances, the cor-
responding output field is red, and an arrow
pointing upwards/downwards indicates that
the result is above/below the limit.

Step 2

» Press the Application softkey to display
the different applications within the
Modulation menu.®

» Press the EVM DQPSK hotkey to switch
over to the corresponding application.

The Modulation — EVM DQPSK menu dis-
plays the Error Vector Magnitude (EVM) of
the current burst as a function of time.®

The output fields below correspond to the
ones shown in the Overview application.

The remaining measurement menus can
be operated in analogy to the Power and
Modulation measurement described so far.
For an introduction to each measurement
group refer to chapter 4 of this manual.
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Signalling Mode

Additional Information...

.... on Step 1

@ statistical quantities

The table in the Overview menu reports peak and RMS-
averaged values of quantities characterizing the errors of the
modulation vector. In addition, the scalar modulation results
Origin Offset, I/Q Imbalance, and Frequency Error are indi-
cated. The values in the three columns of the table are cal-
culated as follows:

 The Current column contains the results for the current
burst.

 The Average column contains the currents results aver-
aged over the last statistics cycle.

e The Max./Min. column contains the extreme values of the
current results for all bursts measured.

... on Step 2

@ Applications

Applications are different measurements belonging to the
same measurement group. Each application is assigned its
own set of configuration parameters. Therefore, the applica-
tions of a measurement group can be configured individually
and serviced in parallel.

The Modulation menu comprises the four applications Over-
view, EVM DQPSK, Magn. Error DQPSK, and Phase Error
DQPSK.

® Measured values and limits

The limits may be modified in the Limits tab of the Modulation
Configuration Menu which is opened by pressing the Over-
view DQPSK softkey twice. The Modulation Configuration
menu is analogous to the Power Configuration menu ex-
plained on the previous pages. According to the requirements
of the measurements the two configuration menus differ in
two respects:

» Errors of the modulation vector (i.e. the phase errors,
magnitude errors, and the error vector magnitude) are
relevant within the useful part of the burst. Therefore, fixed
limits are specified. It is not necessary to discriminate be-
tween different areas of the burst (see item @ below).

» The absolute value of the phase error is a measure of the
quality of modulation, whereas the sign is of secondary
interest. This is why the display modes Minimum and
Maximum can not be selected separately, the CMU dis-
plays the extreme values instead (display mode Mini-
mum/Maximum).
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Alternative Settings
and Measurements

&  chapter 3.

The averaging prescription for the
different results in the table is
explained in detail in chapter 3
and in chapter 4, section Modula-
tion Measurements — Measure-
ment Results.

@&  Chapter 5 of CMU200
manual

Another set of applications is
provided in the RX Tests menu.

& chapter 4.

The principle of Modulation
measurements and the measured
guantities are explained at the
beginning of section Modulation
Measurements.
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3 Manual Control

This chapter gives a brief survey of the operating concept and structure of the user interface for IS 136-
MS tests. The CMU was designed for maximum operating convenience and flexibility. All instrument
functions are grouped together in menus, each of them provides a number of related configuration set-
tings or displays a group of measured quantities. All menus show a similar structure so that many set-
tings, once defined, can be used in several menu groups. Switchover between the different menu
groups and test modes (Non Signalling — Signalling) is possible at any time.

In the following, the different measurement modes and measured quantities are discussed. Settings and
measurement parameters frequently encountered are explained from a general point of view.

The formal aspects of measurement control are discussed in more detail in chapter 5 (Remote Control —
Basics). For a presentation of the CMU's control elements, menu types and dialog elements within the
menus refer to chapter 3 of the operating manual for the CMUZ200 basic unit.

Menu Structure

The menus used to control IS 136-MS measurements can be arranged in different ways. From a func-
tional point of view, they form the following groups:

e The two function groups IS 136 800-MS and IS 136 1900-MS
« The two test modes Signalling and Non Signalling provided for each function group

e General configurations Connection Control), measurement groups (Analyzer/Generator, Overview,
Power, Modulation, Spectrum, Receiver Quality), and configurations specific to these measurement
groups (Power Configuration, Modulation Configuration, Spectrum Configuration, Receiver Quality
Configuration).

In a more formal sense, the CMU uses main menus, popup menus, graphical measurement menus and
dialog windows of various size. This aspect is discussed in chapter 3 of the CMU operating manual.

Test Modes

IS 136-MS measurements are performed in one of the two modes Signalling or Non Signalling. The Non
Signalling mode is typically used for module tests or test of mobiles in a special "test mode". The Signal-
ling mode serves to measure the mobile phone performance under realistic operating conditions where
the CMU mimics an IS 136 base transceiver station.

Definition The term signalling denotes all actions necessary to establish, control and termi-
nate a communication between the base station (CMU) and the mobile phone.
The signalling messages conveyed allow the mobile station and the network to
discuss the management of issues either related to the user or concerning tech-
nical aspects of the communication.

Non Signalling In the IS 136 (TDMA) Non Signalling mode, the CMU generates an RF test sig-

Mode nal and analyzes the signal with IS 136 characteristics (i.e. with definite level,
definite phase and frequency, and bit content) retransmitted by the device under
test. No signalling parameters are transferred, and no call is set up, so that test
times can be reduced considerably. The test signal may be inside or outside the
designated IS 136 channel range.

Normal burst signals are generated and analyzed. Transmitter quality measure-
ments (burst power versus time, modulation parameters, adjacent channel
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Symbols for
Signalling Mode
and State
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power in frequency and time-domain representation) and receiver quality meas-
urements (sensitivity) can be performed. The measurement may be triggered by
an external signal.

In the Signalling mode, the CMU transmits a control channel (DCCH) signal (BS
Signal) to which the mobile phone can synchronize. With this signal, a call setup
and registration of the mobile may be initiated by either the mobile or the CMU. A
call from the current to another network can be set up, and an established call
can be handed off from the current to another network.

The CMU is able to configure a broad range of network parameters, to vary the
settings for control channel (DCCH) and traffic channel (DTC) signals, and to
monitor the mobile-assisted handoff reports (MAHO, Extended MAHO) of the
mobile phone. Both normal and shortened burst signals can be analyzed. Meas-
urements of the burst power versus time, the modulation parameters, and the
adjacent channel power in frequency and time-domain representation can be
performed.

The signalling mode and state is indicated to the left of the operating mode in
each main menu and graphical measurement menu (see chapter 3 of CMU200
operating manual). The following symbols occur in function group IS 136
800/1900-MS:

K Non signalling mode

é

Signalling mode, Signal On

Signalling mode, Signal Off

Signalling mode, Synchronized

Signalling mode, Call Established

3.2 E-3
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Configurations

The CMU offers a wide range of settings for the signal generators and analyzers, the signalling proce-
dures, and the individual measurements. Configurations may apply to the whole function group (Con-
nection Control, signalling parameters) or to a particular measurement.

Connection The Connect. Control softkey is located to the right of the title bar in each main
Control and graphical measurement menu. It opens a popup menu with several tabs
configuring and controlling

e The signal generators and analyzers of the instrument (Analyzer and Gen-
erator in Non Signalling, MS Signal and BS Signal in Signalling mode)

e The CMU receiver settings, input path configuration, and trigger settings (in-
cluded in Analyzer, MS Signal)

e The RF connectors to be used and the external attenuation (AF/RF In-
put/Output)

« The reference signal and the system clock (Sync.)

« In Signalling mode, all actions changing the CMU's signalling state (Connec-
tion)

* In Signalling mode, a call (Other Call) or a handoff (Handoff) to another net-
work

¢ In Signalling mode, parameters of the network and the mobile station under
test (Network)

All settings made in the Connect. Control menu are valid for the whole function
group. Many of them can be overwritten, however, by means of the softkeys and
hotkeys offered in the graphical measurement menus.

Configuration A popup menu offering specific settings is assigned to most measurement
of measurements groups (Power, Modulation, Spectrum, Receiver Quality). The following pa-
rameters can be defined in separate tabs:

e The repetition mode, stop condition, statistic count and display mode for the
measurement (Control)

« Tolerances for the measured quantities (Limits, Limit Lines)

These settings are explained in more detail below (see section General Settings
on page 3.5).

Configuration via The softkeys and associated hotkeys in the graphical measurement menus pro-

hotkeys vide the most important configurations for the current measurement; see chap-
ter 4 and chapter 3 of the CMU200 operating manual. Settings made via hotkeys
supersede the corresponding Connection Control settings.

Measurement Groups

Measurement results are indicated in two different ways:

« Discrete values and parameters are displayed in output fields, lists and tables. In remote control,
these results are referred to as scalars.

e Traces are displayed in a Cartesian coordinate system, the time forming the x-axis scale. Relatively
small sets of test points are generally viewed in a bar graph. In remote control, results of this type
are referred to as arrays.
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While the measurement is running in repetition mode Continuous (see page 3.5), the results are con-
stantly updated. As shown in the table below, some of the measurement groups are different in the two

test modes.

Table 3-1 Measurement Groups in the Signalling and Non Signalling Mode

Non Signalling

Signalling

Digital TDMA (Function groups IS 136 800/1900-MS)

Wideband Power

Measurement of the peak power of the input signal
using a wideband filter at the CMU's RF Frontend.

Wideband Power

Measurement of the peak power of the input signal using a wide-
band filter at the CMU's RF Frontend.

IS 136: Analyzer/Generator

Configuration of the RF signal generated and analyzer
settings; results of the peak and RMS power meas-
urement.

IS 136: Overview

Configuration of the traffic channel and indication of the scalar
Modulation results and a selection of signalling parameters.

IS 136: Power

Measurement of the normal burst power as a function
of time with evaluation of the peak power, statistical
results, limit check. Single points of the trace may be
evaluated using graphical tools (markers, D-Line).

IS 136: Power

Measurement of the normal or shortened burst power as a function
of time with evaluation of the peak power, statistical results, limit
check. The measurement can be performed at variable DTC MAC
levels of the mobile phone. Single points of the trace may be
evaluated using graphical tools (markers, D-Line).

IS 136: Modulation

Measurement of the phase error, magnitude error or
error vector magnitude derived from the modulation
vector as a function of time. Scalar modulation quanti-
ties such as the frequency error, average and RMS
phase error, 1/Q imbalance, origin offset, amplitude
droop, as well as statistical results and the results of
the limit check are indicated in addition.

IS 136: Modulation

Measurement of the phase error, magnitude error or error vector
magnitude derived from the modulation vector as a function of
time. Scalar modulation quantities such as the frequency error, av-
erage and RMS phase error, 1/Q imbalance, origin offset, amplitude
droop, as well as statistical results and the results of the limit check
are indicated in addition. The measurement can be performed at
variable DTC MAC levels of the mobile phone.

IS 136: Spectrum

Measurement of the average and peak power in the
adjacent, first and second alternate channels (fre-
guency-domain representation), or the burst power in
a given adjacent or alternate channel as a function of
time (time-domain representation). Statistical evalua-
tions and a limit check are performed in addition.

IS 136: Spectrum

Measurement of the average and peak power in the adjacent, first
and second alternate channels (frequency-domain representation),
or the burst power in a given adjacent or alternate channel as a
function of time (time-domain representation). Statistical evalua-
tions and a limit check are performed in addition. The measure-
ment can be performed at variable DTC MAC levels of the mobile
phone.

IS 136: Receiver Quality

Single-shot bit error rate test including limit check.

IS 136: Receiver Quality

Configuration and readout of the mobile-assisted handoff (MAHO
and Extended MAHO) report of the mobile phone and the current
channel quality.

A graphical overview of the menus is given at the end of this chapter.

1115.6688.12
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General Settings

A number of settings can be made in several of the configuration menus assigned to the measurement
groups. In combination, these settings define the scope of the measurement, i.e. the number of bursts
measured and the results displayed. The following brief overview is intended to avoid confusion of
terms.

Application Applications are different measurements belonging to the same measurement
group. They effectively split up a measurement group into various related sub-
groups which can be configured separately.

They are selected via the Application softkey in the graphical measurement
menus.

Statistic Count The term statistic count denotes the integer number of bursts which form one
measurement cycle. Together with the repetition mode and the stop condition,
the statistic count determines when exactly the measurement is stopped.

The statistic count is set in the Control tab of the configuration popup-menus
assigned to the two measurement groups Power, Modulation and Spectrum.

Repetition Mode The repetition mode defines when a measurement that is not stopped by a limit
failure (see stop condition On Limit Failure below) will be terminated. Two modes
are available for all measurements:

Single Shot The measurement is stopped after one statistic count.

Continuous The measurement is continued until explicitly terminated by the
user; the results are periodically updated.

A third repetition mode is available with remote control:

Counting Repeated single shot measurement with a fixed number of sta-
tistic counts. The calculation of average, minimum and maxi-
mum traces (see Display Mode below) starts again from the be-
ginning after each measurement cycle.

The repetition mode is set in the Control tab of the configuration popup-menus
assigned to the three measurement groups Power, Modulation and Receiver
Quality.

Note: In contrast to other measurement settings, thee repetition modes in
manual and remote control are independent and do not overwrite
each other. In most measurements, the default repetition mode in
manual control is Continuous (observe results over an extended pe-
riod of time), the default mode in remote control is Single Shot
(perform one measurement and retrieve results).

Stop Condition A stop condition can be set for most measurements:

None The measurement is performed according to its repetition
mode, irrespective of the measurement results and the limits
set.

On Limit Failure The measurement is stopped as soon as one of the limits is
exceeded, irrespective of the repetition mode set. If no limit
failure occurs, it is performed according to its repetition mode.

The stop condition is set in the Control tab of the configuration popup-menus
assigned to the measurement groups.

Display Mode In graphical measurement diagrams, the display mode defines which of the
measured and calculated traces is displayed if the measurement extends over
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Calculation of
statistical quanti-
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several bursts. In general, traces are evaluated at a set of fixed, equidistant test
points (samples). After n bursts, n measurement results per test point have been
taken. After a single shot measurement extending over ¢ bursts, ¢ measurement
results per test point are available.

Current The current burst, i.e. the last result for all test points, is dis-
played.

Minimum At each test point, the minimum value of all bursts measured is
displayed.

Maximum At each test point, the maximum value of all bursts measured is
displayed.

Max./Min. At each test point, the extreme value of all bursts measured is

displayed, i.e. the maximum or minimum, whichever has a larger
absolute value.

Average At each test point, a suitably defined average over all bursts
measured is displayed; see paragraph entitled Calculation of av-
erage quantities below.

Note the difference in the calculation of Average on one hand, Minimum, Maxi-
mum and Max./Min. on the other hand, if the measurement extends over more
than one statistic count (repetition mode Continuous, measurement time longer
than one statistic count).

After evaluation of the different traces, the burst power is logarithmized and
plotted in a semi-logarithmic diagram.

The display mode is set in the Control tab of the configuration popup-menus
assigned to the measurement groups Power, Modulation, and Spectrum.

The Average traces in the Power, Modulation, and Spectrum menus are ob-
tained as follows:

Let ¢ be the number of bursts forming one statistics cycle (one statistic count)
and assume that n bursts have been measured since the start of the measure-
ment. In calculating the Average trace, the following two situations are distin-
guished:

ns<c Single shot measurement or continuous measurement during the
first statistics cycle: At each test point, Average trace no. n is cal-
culated from Average trace no. n — 1 and Current trace no. n ac-

cording to the following recurrence:

n-1 1

Avg(n) =—— Avg(n —1) + —Curr(n) (n=1,...,c)

n n

The Average trace represents the arithmetic mean value over all
n bursts measured.

n>c Continuous measurement after the first statistics cycle: At each
test point, Average trace no. n is calculated from Average trace
no. n — 1 and Current trace no. n according to:

Avg(n) :CT_lAvg(n —1)+%Curr(n) (n>c)

Scalar quantities are averaged in analogy to Average traces. The formulas hold
for n = 1 where the average trace becomes equal to the current trace (statistics
off).

In Power, Modulation, and Spectrum measurements the statistical functions
Average, Minimum, Maximum and Minimum/Maximum are applied to a set of test
points depending on two independent parameters:

e The time, i.e. the abscissa values t;, i ranging from 1 to the total number of
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test points comprising the trace.
The burst number ranging from 1 to the number n of the current burst.

The result of the statistical operations depends on the parameter range consid-
ered and — in the case of statistics functions evaluated over several parameters
— on the order of evaluations. This is why the definition of statistical quantities
deserves some attention and is explained in the relevant sections in chapter 4.
Some particular examples are:

1.

In the Power vs Time menu, the quantity Average Burst Power denotes the
average power of the current burst. i.e. the arithmetical mean value of all test
points t; located in the central (useful) part of the burst.

In the Modulation menu, the quantities Frequency Error, Phase Error RMS
and Phase Error Peak are calculated for all bursts measured. The result for
the current burst is entered in the Current column of the output table. The
results in the Minimum/Maximum column correspond to the extreme value of
the Current results calculated over all bursts measured. The results in the
Average column correspond to the arithmetical mean value of the Current
results calculated over the last ¢ bursts measured where c is the number of
bursts forming one statistic count.

In the Spectrum menu, the peak and effective burst power in the designated
and the adjacent channels are calculated for all bursts measured. The quan-
tities ACP Peak and ACP RMS are the results for the current burst. ACP
Peak (Max.) denotes the maximum of all ACP Peak values in the current
measurement, ACP RMS (Max.) the maximum of all ACP RMS values in the
current measurement, and ACP RMS (Avg.) the average of all ACP RMS
values in the last statistics cycle.
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Menu Overview

IS 136 Non Signalling — General Configurations
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Measurement groups, see next pages

k.
>
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IS 136 Non Signalling — Power and Modulation
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Out of tolerance | . @ &0 ki 100 120 40 150 Analyzer
L } S
15.7 dBm MS Power i .
-B1.8 dBm  Leakage Power (Peak) Generator | 1S136 - 1 M5 Syne. Detected I T73.6 B Amplitucke Draop I +28.25 sym Tiring Errar |
50 -65.3dBm  Leakage Power (RMS) | o o Generator |
S urren werage 2/ Min -
15136-1 | MS Sync. detected l—
80 §) BRI ststsn Courn EmVec.maonPesk| -17.3% -16.5% -18.9% 183 dBm
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Analogous measurement menus

A
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IS 136 Non Signalling — Spectrum and Receiver Quality
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A

v -
Alternative measurement menu,
see Power
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IS 136 Signalling — General Configurations |

1S1361200 Modulation
& 151361000 Connection Control '}
MS Signal:
DCCH/DT]
BS Signal:
CriChan (D»
Slot Config WS Sional
RF Level ignay
Traffic Chany BDSCSQ HE ?
ot Config gl
RF Level Cglﬁhcag
Speech Mo o Lo
Traffic Ch
Slot Cor
RF Levd
Spesch
Connection MS S
Connection | Other Can | 1

Connect.

Ry o |

Signal Off

Control

51361900 Modulation

Mobile registersg

Connect.
Control

61900 ConnectionControl « Ale g

Mobile =
Info WS --- “é"-‘ t Ci
ESN Ci
Paser Class = 6 1000 0 o 0 (o} e
DTX = - 2t 2
Bandwidth Mobile Inf|
Protocol Vers MSD -- MES8ignal | yobike Info .
Add Capabiitid Esn | BTC [ e Signal
Software Vi Power ¢} A€ . off
Firrmware Vin DTx 55 s/gnal | [PIWEICRSS
DTC DTX Call
Bandwi --2 1930.08 mMHz Bandwidth
Promcd] Channel G Release
Diglliedt Murmber
DTC Slot \Voice Coder -
Config
Connection | Other Call | MS Sig Speech
Mode
DTcC ~80.00 dBm Close Pop.
Level = autom.
Connection | Other Call M Signsr_ py
| -686 | H‘
Pack Power
Connection | Handoff | MSSignal | BSSignal | Metwork | RE G| sync. |

00 Owverview

122 Hz Freo. Error
80.6 % EvM 10RMS
32.4 % EVMRMS
=24.4 ¢Bm AvgFower
[ 8662 sym TimigEnm

——- EER
—-—- RSS|

Modulation

MAHO

Owverview Power

Modutation | Spectrum |

MSD —-

ESN
Power Class
DTX
Bandwidth -
Protocol Version— --—

Dislled Nurnger | -—
oice Coter -

| 8loTemae

DTC Channel
| Echoly

Receiver
Quali;

Connect.
Control

Signalling
Info

A

Channel

Level

Speech
Kode

\_\_U\_UE
=1 ==
o o |60

A

More Connect. Control menus, see next page
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IS 136 Signalling — General Configurations II

F 151361900 overview

B 18136 1900 Connection Control g
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\
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Measurement menus, see next pages
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IS 136 Signalling — Power and Modulation
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IS 136 Signalling — Spectrum and Receiver Quality
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Alternative measurement menus
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4 Functions and their Application

This chapter explains in detail all functions for the measurement of IS 136 mobile stations.

It is divided into two sections describing the following function groups and test modes:
1. Digital TDMA module tests (IS 136 800/1900-MS Non Signalling)
2. Digital TDMA mobile tests (IS 136 800/1900-MS Signalling)

The specifications for the two digital bands (800 MHz and 1900 MHz, corresponding to the function
groups IS 136 800-MS and IS 136 1900-MS) are largely analogous. The two function groups are
therefore described together in common sections; differences between the bands are pointed out
throughout the text.

This reference chapter is organized according to the provided measurements and configurations (see
graphical overview at the end of chapter 3). In contrast to chapter 6, Remote Control — Commands,
general measurement configurations are relegated to the end of each section. The description of each
softkey, select or input field is followed by the corresponding remote-control commands. Similarly, the
description of the commands in chapter 6 also contains the corresponding menus of the user interface.

Each menu and each panel is briefly described first and then illustrated together with its call button. The
menu functions are explained in the following way:

Softkey Short function definition

Designation of  Definition of field function.

select/input

field Further description of the field: purpose, interaction with other settings, notes...

» Parameter 1 Description of parameter 1
e Parameter 2 Description of parameter 2

Further description of the parameters: purpose, interaction with other settings,
notes...

Remote control Remot e-control command (long forn) Parameterl | Paraneter?2

For all numerical values, including their ranges and default settings, please refer to the description of the
remote-control commands in chapter 6.

The description of the operating concept is to be found in chapter 3 of the operating manual for the CMU
basic instrument; besides, a description of measurement control and the essential settings and an
overview of the most important menus is given at the end of chapter 3 in the present IS 136 manual. A
comprehensive index listing important keywords and the proper names of all menus, dialog elements
and softkeys is appended to the end of this manual.
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TDMA Module Tests (Non Signalling Mode)

This section provides detailed information on the measurement and configuration menus defined in
function groups IS 136 800/1900-MS Non Signalling. It is organized like a typical measurement session
including the following stages:

1. General settings (Analyzer/Generator) and display of generator signals

2. Measurement menus (Power, Modulation, Spectrum, Receiver Quality): performance of the
measurements, output of measurement results, specific measurement configurations

3. Global configurations (Connection Control)

Measurement Menu Analyzer/Generator

The main menu Analyzer/Generator configures the signals of the RF generator and the signals received
and analyzed by the CMU. At the same time, it controls the Power measurement and displays the
current peak and RMS results.

The RF generator and analyzer settings are also provided in the Analyzer and Generator tabs of the
menu group Connection Control:

Analyzer Settings panel Analyzer tab See page 4.46 ff.

Generator Settings panel Generator tab See page 4.52 ff.

The remaining panel indicates the power parameters of the signal received by the CMU (peak and
effective values):

Panel Power Results of burst power measurement

The behavior of the signal power as a function of time can be analyzed in the measurement group
Power.

The main menu Analyzer/Generator is opened via the main menu Menu Select (with associated key at
the front of instrument). The hotkeys across the bottom of the menu switch over to the remaining
measurement menus of the function group IS 136 800-MS Non Signalling Mode.

Grou Connect.
Conf’i)g. [ 1S1363s00 Analyzer / Generator Ed Control
I_> Power ﬁ | -80.3 dBm Pesk RF Level Egnera .
| 15.8 dBm RMS oF
| 869.01 mue| | 990 | Channel
Anzfyzer Beffings
Max. Frequency
Level 0.000 ki Offset
Eenerafor Modw/afion
RF - RF Signal
Channel | | 824.10 miz| | 993 | |  BER Test Signal |*| Type
M2l
Offset 0.000 kHz
Expected
MS Sync. | Off |é|

IAnaIyzer q Receiver |
Generator Power | Modulallonl Spectrum GQualit

Fig. 4-1 Measurement menu Analyzer / Generator
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Power Panel

The panel Power contains one measurement control

Power I 1.3 dBm  Feak softkey plus two output fields indicating the peak and

-2.6 dBm RMS effective power of the RF input signal. The effective

Power

Measurement
configuration

Remote control

Peak
RMS

Remote control

1115.6688.12

power is also indicated in the info box in the graphical
measurement menu Power (see page 4.4 ff.).

The Power softkey controls the Power measurement and indicates its status(RUN |
HLT | OFF).

The measurement status can be changed after softkey selection (pressing once) by
means of the ON/OFF key or the CONT/HALT key. The Power softkey corresponds
to the P/t Norm. DQPSK softkey of the Power measurement menu (see page 4.4
ff.); the status labels on both softkeys always coincide.

Pressing the Power softkey twice opens the popup menus Power Configuration (see
page 4.13 ff.).

I NI Ti at e: PONer
ABORt : POWNer
STOP: PONer
CONTi nue: PONer

Peak and effective power of the current burst in dBm measured with a 100 kHz
Gaussian filter. As no comparison is made between different bursts the result does
not depend on the repetition mode (single shot or continuous measurement).

READ[ : SCALar]: PONer[: RESul t]?

FETCh[ : SCALar]: PONer[: RESul t]?
SAMP| e[ : SCALar]: PONer[: RESul t]? Response: <Resul t >
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Power Measurements

The menu group Power comprises the functions for measuring the RF power of the received burst
signal as a function of time. The measurement results are displayed in the graphical measurement
menu Power, the popup menu Power Configuration is used for configuration of the measurements.

Measurement Menu (Power)

The graphical measurement menu Power displays the results of the power measurement (burst

analysis).

* The measurement control softkey P/t Norm. DQPSK indicates the status of the power measurement
(RUN | HLT | OFF) and opens the configuration menu Power Configuration. The hotkeys associated
to the measurement control softkey define the scope of the measurement.

e The other softkeys to the right of the test diagram are combined with various hotkeys (e.g. the
hotkeys Frequency, Channel, Frequency Offset, and Expected MS Sync. belong to the softkey
Analyzer Settings). The softkey/hotkey combinations provide test settings and switch over between
different measurements.

Types of settings The purpose of the Power menu (and of all other measurement menus) is to
provide quick access to all settings and to present the measurement results at a
glance. The softkeys/hotkey combinations provide two different types of settings:

« General settings are valid for all applications of function group 1S 136 800/1900-
MS Non Signalling. Changing general settings in an arbitrary application will
have an impact on all measurements and applications of the function group. All
general settings are also provided in the Connection Control menu (see p. 4.46
ff.). Examples of general settings are the RF input level (softkey Analyzer Level)
and the configuration of the RF generator (softkey RF Generator).

« Specific settings are relevant for one application only, or they can be set
independently for several applications. Changing specific settings in an
application will not affect the other measurements and applications of the
function group. No specific settings are provided in the Connection Control
menu (see p. 4.46 ff.). Examples of specific settings are the Repetition mode (to
be set independently for all applications) and Display Area (relevant for Power
measurements only).

The measurement menu Power is opened from the main menu Menu Select (with the associated key at
the front of the instrument) or using the Menus — Power hotkey. The hotkeys associated to the Menus
softkey switch over between the Power menu and the remaining measurement menus of function group
IS 136 800/1900 Non Signalling.
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Fig. 4-2 Measurement menu Power

Test Settings

The settings for the Power menu are accessible via softkey/hotkey combinations. If a softkey (located in
the softkey bar on the right side of the menu) is selected and an associated hotkey (displayed across
the bottom of the menu) is pressed, a popup window indicating the current setting and enabling an entry
will appear.

Example:
Analyzer The Analyzer Settings softkey displays a hotkey bar including the hotkey labeled
Settings Frequency.
Frequency The Frequency hotkey opens the input window Frequency.

Input windows indicate the current parameter value (in
856 2 WHz this case: the RF input frequency) or a list of possible

settings. Parameters are changed by

e Overwriting/incrementing numerical values (for
numerical parameters)

» Selecting from the list of parameters (for select
parameters)

a) Measurement Control

The Power measurement is controlled by means of the measurement control softkey below the
Connect. Control softkey and the associated hotkeys.
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P/Norm.
DQPSK

Measurement

configuration

Repetition

Stop
Condition

Display
Mode

Statistic
Count

The P/t Norm. DQPSK softkey controls the measurement and indicates its status
(RUN | HLT | OFF). This status can be changed after softkey selection (pressing
once) by means of the ON/OFF key or the CONT/HALT key.

Remote control
I NI Ti at e: POAér [ : NBURst ] [ : DQPSK] etc.
FETCh: POMer [ : NBURst ] [ : DQPSK] : STATus?

Pressing the P/t Norm. DQPSK softkey twice opens the popup menu Power
Configuration (see page 4.13). Besides, the measurement control softkey provides
hotkeys to define the scope of the measurement. All these settings are described in
more detail in section Measurement Control (Power Configuration — Control) on
page 4.13 ff.

The hotkey Repetition determines the repetition mode of the measurement (Single
Shot or Continuous measurement).

Remote control
CONFi gur e: POAer [ : NBURst ] [ : DQPSK] : CONTr ol : REPetition
<Repetition>, <St opCond>, <St epnode>

The Stop Condition hotkey sets a stop condition for the measurement (None or On
Limit Failure).

Remote control

CONFi gur e: POMer [ : NBURst ] [ : DQPSK] : CONTr ol : REPeti tion
<Repetition>, <St opCond>, <St epnode>

where <Applic> = MODul ation | HNO se

The hotkey Display Mode determines the display mode of the measurement curve.

Remote control

no display mode set, the four measurement curves are accessible via
FETCh: ARRAy: PONer [ : NBURst ] [ : DQPSK] [ : CURRent | ?

FETCh: ARRAy: PONér [ : NBURst ] [ : DQPSK] : M Ni nunf

FETCh: ARRAy: PONer [ : NBURst ] [ : DQPSK] : MAXi nunf

FETCh: ARRAy: PONer [ : NBURst ] [ : DQPSK] : AVERage? etc.

The Statistic Count hotkey defines the number of bursts per statistic cycle.

Remote control
CONFi gur e: POMer [ : NBURst ] [ : DQPSK] : CONTr ol
<Mode>, 1 ... 1000 | NONE

b) Signal Settings

Analyzer
Level

RF Max.
Level

1115.6688.12

The Analyzer Level softkey controls the level in the RF input signal path. The input
level settings are also provided in the Analyzer tab of the Connection Control menu.
For a detailed description see section Table-Oriented Version on p. 4.49 ff.

The RF Max. Level hotkey sets the maximum expected input level in dBm.
Remote control

[ SENSE: ] LEVel : MAXi mum <Level >
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The RF Mode hotkey determines how the input level is defined.
Manual Manual input via RF Max. Level hotkey
Auto Automatic setting according to the power of the applied signal.

Remote control
[ SENSE: ] LEVel : MODE MANual | AUTQOmatic

The RF Attenuation hotkey selects a strategy for tuning the RF analyzer.
Normal Input signal is kept unchanged

Low Noise Enhanced mixer level. This setting ensures the full dynamic
range of the CMU and is therefore recommended for Power and
Spectrum measurements.

Low Distortion Decreased mixer level. This setting ensures a high transmission
reserve and is therefore recommended for Modulation
measurements.

Remote control
[ SENSE: ] LEVel : ATTenuati on NORMal | LNO se | LDI Stortion

The Trigger Source hotkey determines the trigger condition.

Free Run Trigger by incoming burst that the CMU searches in the TDMA
frame

RF Power Trigger on power (rising edge) of incoming burst, wideband
trigger at the Front End

IF Power Narrow-band trigger

Extern External trigger signal fed in via connector AUX3 (pin 8)

Remote control
TRI Gger [ : SEQuence] : SOURce
FRUN | RFPOWMer | | FPONer | EXTern

The Trigger Level hotkey determines the trigger level. This softkey is enabled for
trigger source RF Power or IF Power only.

Remote control
TRI Gger [ : SEQuence] : THReshold LOWN| MEDium | H GH

The Analyzer Settings softkey configures the RF analyzer, in particular by setting
the frequency of the RF channel measured and the expected synchronization
pattern. The settings are described in more detail in section Control of Input Signals
(Connection Control — Analyzer) on p. 4.46 ff.

The Frequency hotkey defines the signal frequency in MHz of the RF voice signal
to be analyzed.

Remote control
[ SENSe: ] RFANal yzer : FREQuency <Frequency>

The Channel hotkey defines the channel number of the RF voice signal to be
analyzed.

Remote control
[ SENSe: ] RFANal yzer : FREQuency: UNI T CH
[ SENSe: ] RFANal yzer : FREQuency <CH Nunber >
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The Frequency Offset hotkey defines the frequency offset of the RF voice signal to
be analyzed.

Remote control
[ SENSe: ] RFANal yzer: FREQuency: OFFSet <O f set >

The Expected MS Sync. hotkey defines a synchronization pattern for the measured
signal.

Remote control
[ SENSe: ] RFANal yzer: EMSSync <SyncPatter n>

The Generator softkey configures the RF signal generated.

The following generator settings are described in more detail in section Control of
Output Signals (Connection Control — Generator) on p. 4.52 ff.

The RF Level hotkey defines the RF generator level in dBm.

Remote control
SOURce: RFGener at or : LEVel <Level >

The Frequency hotkey defines the frequency of the RF generator signal in MHz.

Remote control
SOURce: RFGener at or : FREQuency <Frequency>

The Channel hotkey defines the IS 136 channel number of the generator signal.

Remote control
SOURce: RFGener at or : FREQuency: UNI T CH
SQURce: RFCGener at or : FREQuency <Channel >

The Frequency Offset hotkey defines a frequency offset relative to the signal
frequency or IS 136 channel frequency defined with the Frequency or Channel
hotkeys.

Remote control
SQURce: RFGener at or : FREQueny: OFFset <O f set >

The RF Signal Type hotkey selects a bit modulation sequence for the generated RF
signals.

Remote control
SQURce: RFGener at or : MODul at i on: RFS: TYPE <Sequence>

The Marker/Display softkey positions up to 3 markers and a D-line in the test
diagram and displays their values.

If pressed once again, the selected Marker/Display softkey changes to the
Display/Marker softkey, see below.

Markers are graphical tools for marking points on the measurement curve and
for numerical output of measured values. The measurement menu
Power provides a reference marker and two further markers which
permit to measure spacings (delta marker 1 and 2).
The coordinates of the three markers are indicated in the format
Ordinate value (level)/abscissa value (time) in a parameter line above
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the test diagram. The position of the reference marker is expressed in
absolute units (level in dBm and time in bits), the delta marker by
absolute or relative values (relative level in dB or time differences from
the reference marker).

D-line The D-line (display line) is a horizontal line that can be positioned to
mark and read out an arbitrary level in the test diagram.

The hotkey Ref. R switches the reference marker on or off (use the ON/OFF key).

The reference marker is represented by the symbol @ in the test diagram. The
marker position (abscissa) is defined in the input field Ref. Marker R. The marker
can be positioned to arbitrary time values. It is switched off in the default setting
(Off). The marker level is given by the measurement curve at the marker position.

The position of all markers can be varied using the roll-key.

Remote control
No command, screen configuration only.

The Rel. 1 hotkey switches the delta marker 1 on or off (use the ON/OFF key).

The delta marker 1 is represented by the symbol @ in the test diagram. The marker
position (abscissa) is defined in the input field Rel. Marker 1. The marker can be
positioned to arbitrary time values. If its position is outside the diagram area it will
be invisible and its coordinates will be “<abscissa value> / - - -“. The marker is
switched off in the default setting (Off). The marker level is given by the
measurement curve at the marker position.

The toggle switch Rel 1 Config pops up when the hotkey is pressed for the second
time. It defines whether the position of delta marker 1 is measured and indicated in
absolute units (dBm) or relative to the reference marker.

Remote control
No command, screen configuration only.

The Rel. 2 hotkey switches the delta marker 2 on or off (use the ON/OFF key).
Functions and remote control are analogous to delta marker 1.

The D-Line hotkey switches the D-line in the test diagram on or off.

The D-line is a horizontal, colored auxiliary line in the test diagram and is used for
marking a level value and for measuring level differences. The level (ordinate) is
determined in the input field D-Line and indicated on the D-line. The permissible
value range is the diagram area, the default setting is Off.

The switch D-Line Config. is opened by pressing D-Line twice and determines
whether the D-line level is expressed in absolute units (in dBm, setting absolute) or
relative to the Max. Level (in dB, setting relative).

Remote control
No command, screen configuration only.

The Display/Marker softkey zooms or shifts the graphical display. It is selected by
pressing the Marker/Display softkey twice. If pressed once again, the selected
Display/Marker softkey changes back to the Marker/Display softkey, see above.
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Display The Display Area hotkey selects the displayed screen area.

Area It is possible to select either the complete burst (see Fig. 4-6), or zoom in to a
particular area:

Full Range Display of complete burst in the time range —20 symb. to 181
symb. and levels between —80 dBc and +10 dBc
Useful Part full time range, trace magnified around the reference level (—60

dBc to +10 dBc)

Left Upper Corner trace magnified around the left upper corner (symbols -8 to +10,
—40 dBc to +10 dBc)

Rising Edge full level range, time axis from —8 symb. to 10 symb.

Right Upper Corner trace magnified around the right upper corner (symbols 156 to
174, -40 dBc to +10 dBc)

Falling Edge full level range, time axis from —150 symb. to 168 symb

The screen setting and the measurement do not affect each other.

Remote control
No command, screen configuration only.

The Oversampling hotkey defines the oversampling factor of the displayed signal.

Over-

ML The oversampling factor indicates how many samples are taken per symbol.
Oversampling factors of 1 (corresponding to 202 test points over the whole display
range) or 8 (corresponding to 1616 test points) are available.

Remote control
CONFi gur e: POAer [ : NBURst ] [ : DQPSK] : TI ME: OVERsanpling 1 | 8
Menus The Menus softkey displays the hotkey bar for changing to the other measurement

groups. The main measurement menu within each group is directly opened by
pressing the associated hotkey.

Measurement Results

The values shown in the measurement menu Power can be divided into three groups:
e Setting values

e Scalar measurement results (single values)

« Arrays (the trace plotted as a function of time)

These values are indicated in two parameter lines, the test diagram and an info box:
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Fig. 4-3 Display of measurement results (Power menu)

Settings/ Settings and scalar measurement results are indicated in the two parameter lines
scalar measure- above the test diagram and in the info box, a popup window in the middle of the
ment results graphical screen Power.

1% parameter line The first parameter line contains the following settings:

Max. Level Maximum expected input level as set in the Analyzer tab of the
Connection Control menu (see section Table-Oriented Version on
p. 4.49 ff.)

Attenuation Setting for the attenuation of the input level (Normal, Low Noise,

Low Distortion) as set in the Analyzer tab of the Connection
Control menu (see section Table-Oriented Version on p. 4.49 ff.)

Freq. Offset Frequency offset with respect to the nominal channel frequency
Chan./Freq RF channel and associated frequency
2" parameter The second parameter line contains the following marker values:
line 9 Level and time of reference marker
1] Level and time of delta marker 1 (setting absolute) or difference
from reference marker (setting relative)
2] Level and time of delta marker 2 (setting absolute) or difference

from reference marker (setting relative)

Info box
Out of tolerance
15,7 dBm  MS Power
-B1.8dBm Leak.  Power(Feak)
-65.3dBm Leak,  Power (RMS)

[3136-1 MS Syne. detected

100 Bursts  Statistic Gount
10.26 % Owtof Talerance
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The info box contains the following settings:
Statistic Count  Number of bursts per statistics cycle.

In addition, the following scalar results are indicated:

MS Power Average power of current burst measured with a 100 kHz
Gaussian filter (irrespective of the display mode selected and of
the current trace).

Leak. Power Mobile station transmit power during the carrier-off state; both the
maximum (Peak) and effective (RMS) value is indicated; the
latter is averaged over the carrier-off period?®.

MS Sync. Detect. IS 136 standard synchronization pattern detected (see section
Table-Oriented Version on p. 4.49 ff.). No TSC is indicated if no
synchronization pattern could be found; '---' if the measurement is
switched off (search not activated).

Out of Tolerance OK or message if the result is out of the tolerance template
defined in the Limit Lines tab of the configuration menu, see page
4.15 ff. The message refers to the displayed trace which in turn
depends on the display mode selected. The following messages
may be displayed:

OK Trace matches the tolerance template

Fail Trace does not match the tolerance template

Invalid Burst too short or synchronization pattern not found

Out of Range No power ramp found

No TSC Synchronization pattern not found

Overflow Signal level too high

Underflow Signal level too low

No trigger No trigger signal detected in external/RF/IF trigger mode
Off Measurement off

Remote control  Settings are read out using the query corresponding to the setting command (setting
command with appended question mark).

For scalar measurement results:

READ[ : SCALar]: POAér[: NBURst ][ : DQPSK] [ : RESul t]?
FETCh[ : SCALar]: POMNer[: NBURst ] [: DQPSK] [ : RESul t] ?
SAVP| e[ : SCALar] : PONér[: NBURst ][ : DQPSK] [ : RESul t]?

CALCul at e[ : SCALar ] : PONer [ : NBURst ] [ : DQPSK] : CURRent
[: RESul t]: MATChi ng?

Traces (arrays) The measurement result is displayed as a continuous measurement curve (trace) in
the test diagram together with the limit lines, markers and the D-line, if defined.

The curve in the Power measurement menu shows the measured burst power (in
dB) as a function of time (in symbols). The displayed result depends on various test
settings. The display mode for the trace (Minimum, Maximum, Average, Current) is
indicated in the upper right corner of the diagram.

The scale of both axes can be adjusted via the Display Area hotkey (see above).

Remote control READ: ARRay: POAér [ : NBURst ] [ : DQPSK] : CURRent [ : RESul t] ?
FETCh: ARRay: PONér [ : NBURst ] [ : DQPSK] : CURRent [ : RESul t] ?
SAMP| e: ARRay: POWer [ : NBURst ] [ : DQPSK] : CURRent [ : RESul t] ? etc.
CALCul at e: POMer [ : NBURst ] [ : DQPSK] : CURRent [ : RESul t ]
:MATChi ng: LIM t[:LINE][: ASYMretrical ][: COVBi ned] ? etc.

1 For Max. Level settings larger than +10 dBm the leakage power is determined according to the 2-shot method described on page 4.17.
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Measurement Configurations (Power Configuration)

The popup menu Power Configuration contains two tabs to determine the parameters of the power
measurement including the error tolerances.

The popup menu Power Configuration is activated by pressing the measurement control softkey P/t
Norm. DQPSK twice. It is possible to change between the tabs by pressing the associated hotkeys.

Measurement Control (Power Configuration — Control)

The Control tab controls the power measurement by determining

e The Repetition mode

* The Stop Condition for the measurement

e The type of measurement curve displayed (Display Mode)

« The number of bursts/evaluation periods forming a statistics cycle (Statistic Count)

Besides, it configures the power diagram by adding or removing the Grid.

= Power vs Time Configuration

P/t Norm. Control Limit Lines
ﬁ DOPSK  —» — Setup [Pt Morm. Dapsk |

— [~P/tNorm DQPSK | ﬁ
Default Settings [Compress]
Repetition Continuous
Stop Condition Maone
Display Mode Current
Statistic Count 100 Bursts
Grid On

Fig. 4-4  Power Configuration — Control

Default Settings The Default Settings switch assigns default values to all settings in the Control tab
(the default values are quoted in the command description in chapter 6 of this
manual).

Remote Control CONFi gur e: Power [ : NBURst ] [: DQPSK] : CONTrol : DEFault ON | OFF

Repetition The Repetition field determines the repetition mode:

Single Shot Single-shot measurement: the measurement is stopped after a
statistics cycle (or after a stop condition is met, see below). A
stopped measurement is indicated by the status display HLT in
the Power softkey.

Unless otherwise stated, a statistics cycle corresponds to the
number of bursts/evaluation periods set under Statistic Count.

Continuous Continuous measurement: The CMU continues the measurement
until it is terminated explicitly (or until the stop condition for the
measurement is met, see below). The measurement results are
valid after one statistics cycle; however, the measurement is
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Stop Condition

Display Mode

Remote control

1115.6688.12

continued, and the output is continuously updated. An ongoing
measurement is indicated by the status display RUN in the
softkey Power.

Single shot should be selected if only a single measurement result is required under
fixed conditions. The continuous measurement is suitable for monitoring the
evolution of a measured quantity in time, for example for adjustments.

Note: In remote mode, the counting measurement (counting mode) is
available as a further measurement mode with a defined number of
measurement cycles to be performed, see chapter 6 of this manual.

Remote control
CONFi gur e: Power [ : NBURst ] [ : DQPSK] : CONTr ol : REPetition
CONTi nuous | SING eshot | 1 ... 10000, <StopCondi ti on>,
<St epnode>

The Stop Condition field defines a stop condition for the measurement:

NONE Continue measurement irrespective of the results of the limit
check

On Limit Failure Stop measurement as soon as the limit check fails (one of the
tolerances is exceeded)

Remote control
CONFi gur e: Power [ : NBURst ] [ : DQPSK] : CONTr ol : REPetition
<REPetition>, SONerror | NONE, <St epnode>

The Display Mode field defines which of the four measured and calculated traces is
displayed. The traces differ in the way the burst power p(t) at a fixed point in time t is
calculated if the measurement extends over several bursts:

Current Measured value for current burst
Minimum Minimum over a number of bursts
Maximum Maximum over a number of bursts
Average Average value over a number of bursts

The number of bursts for calculation of the statistics values Minimum, Maximum and
Average — and thus the result — depends on the measurement mode set (see
section Measurement Control (Power Configuration — Control) on page 4.13). In
detail, this implies:

Single shot Display of minimum, maximum and average value from the
performed statistics cycle
Continuous Display of minimum and maximum from all bursts already

measured. The average value, however, is calculated according
to the prescription in Chapter 3, section General Settings.

No display mode set, the four traces are accessible via

FETCh: ARRAy: PONer [ : NBURst ] [ : DQPSK] : CURRent : [ : RESul t] ?
FETCh: ARRAy: PONer [ : NBURst ] [ : DQPSK] : AVERage: [: RESul t] ?
FETCh: ARRAy: PONér[: NBURst ] [ : DQPSk] : M Ni num [ : RESul t] ?
FETCh: ARRAy: PONér [ : NBURst ] [ : DQPSK] : MAXi mum [ : RESul t] ? etc.
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Statistic Count

Remote control

Grid

Remote control

The parameter Statistic Count defines the length of a statistics cycle in terms of
burst periods.

The settings 1 and Off (press ON/OFF key) are equivalent. A statistics cycle is
equal to the duration of a single shot measurement.

CONFi gur e: Power [ : NBURst ] [ : DQPSK] : CONTr ol
<MODE>, 1 ... 1000 | OFF

The Grid parameter switches the grid in the graphical test diagram on or off. By
default, the grid is switched on.

CONFi gur e: Power [ : NBURst ] [: DQPSK] : CONTrol : GRID ON | OFF

Limit lines (Power Configuration — Limit Lines)

The tab Limit Lines defines the limit lines for the Power measurement. The tab contains:
« A preview of the defined limit lines (Area Info)
« Definition of the limit lines for the normal burst section by section (Upper Limit Line, Lower Limit

Line)

P/t Norm.
ﬁ DoPsSK | —»

(== e =

Bl Power vs Time Configuration
Control Limit Lines
— Setup I"-‘.l’t Marm, DEPSH |
[+ Pt Norm. DAPSK |1
Default Settings [Compress]
~ Area Info
B
0 y
5 T .
1 Ay
T T T T T Sym
~ Upper Limit Line Level rel Enahle =
Area 1 -600 oB
Area? +60 oB O
Aread +40 a8

Fig. 4-5  Power Configuration — Limit Lines

Default Settings

Remote Control

Burst power

1115.6688.12

The Default Settings switch assigns default values to all settings in the Limit Lines
tab (the default values are quoted in the command description in chapter 6 of this
manual).

CONFi gure: Power[: NBURst ] [: DQPSK] : LIMt: DEFault ON | OFF

As a function of time, the bursts can be divided into different areas. These areas are
used as a basis for the definition of the limit lines and are shown in the following
diagram (Fig. 4-6).
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P /[ dB] A

+10 A 2 3 4

O - e
-10
-20
6
1 5
-60
t / Synbols
T T >
-20 36 162 165 181

Fig. 4-6  Tolerance mask (limit lines) for normal bursts
Note: In Non Signalling mode, normal bursts can be measured by the CMU. The reference level

(0 dB line) is equal to the power of the received signal in the carrier-on state. The analysis
of normal and shortened bursts from mobiles with various attenuation codes (MAC) is
described in section IS 136 Measurements with Signalling.

Default

Remote control

Area Info

Remote control

Upper Limit Line

Remote control

1115.6688.12

The Default switch assigns default values to all fields in the Limit Lines tab (the
default values for the limit lines correspond to the tolerance template in Fig. 4-6;
they are also quoted in chapter 6 of this manual).
CONFi gur e: Power [ : NBURst ] [: DQPSK] : LIM t[: LI NE]

[: ASYMretrical]: DEFault ON | OFF

The Area Info diagram represents a simplified preview of the defined tolerance
template.

The table Upper Limit Line defines the upper limits line for the measured burst
power. To this end, the normal burst is divided into 5 areas; within each area, the
upper limit is defined by a constant line.

The individual columns in the table section Upper Limit Line have the following
meaning:
Area Area number as in Fig. 4-6, Area No. 1 to 5

Level rel. [dB] Level in the area in units relative to the carrier. This means that
the reference level (0-dB line) is the carrier power averaged over
the useful part of the burst.

Enable Valid (enabled) or invalid limit line. In an invalid area, the limit
check is disabled as well.

The ranges for the upper limit lines, i.e. of the quantity Level rel. vary according to
the area numbers. The default values for all limit lines can be set by means of the
Default switch.

CONFi gur e: Power [ : NBURst ] [: DQPSK] : LIM t[: LI NE]
[ ASYMretrical ]: UPPer: AREA<nr>: ENABle ON | OFF

CONFi gur e: Power [ : NBURst ] [: DQPSK] : LIM t[: LI NE]
[: ASYMretrical ] : UPPer: AREA<nr > <Level Rel >, <Enabl e_Ar ea>
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Lower Limit Line

Remote control

Leakage Power

Remote control
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The table Lower Limit Line defines the lower limits lines for the measured burst
power. According to the specifications of the standard, the lower limit line for the
normal burst consists of only one area with constant limit value.

The individual columns in the table section Lower Limit Line have the following
meaning:
Area F Area number as in Fig. 4-6.

Level rel. [dB] Level in the area in units relative to the carrier. This means that
the reference level (0-dB line) is the carrier power averaged over
the useful part of the burst.

Enable Valid (enabled) or invalid limit line. In an invalid area, the limit
check is disabled as well.

The range for the lower limit lines, i.e. of the quantity Level rel. varies according to
the areas. The default values for all limit lines can be set by means of the Default
switch.

CONFi gur e: Power [ : NBURst ] [: DQPSK] : LIM t[: LI NE]
[: ASYMretrical]: LONer: AREAL: ENABle ON | OFF

CONFi gur e: Power [ : NBURst ] [: DQPSK] : LI M t[: LI NE]
[: ASYMretrical ]: LONr: AREA1 <Level Rel >, <Enabl e_Ar ea>

The entry Leakage Power specifies an upper limit for the effective transmit power of
the mobile station during the carrier-off state.

The leakage power is indicated in the info box of the Power measurement menu
(Leak. Power (RMS)). If it exceeds the specified limit, the output field turns red with
a white triangle pointing upwards.

For large maximum expected input levels, the dynamic range of the tester may not be
sufficient to cover the power range below -60 dBm relevant for leakage power
measurements (see Fig. 4-6). To overcome this difficulty, the CMU switches to a 2-shot
mode as soon as the maximum input level (set via the RF Max. Level hotkey) exceeds +10
dBm:

1. The power vs. time measurement is performed under normal conditions. The power
ramp is measured; no valid leakage power results are indicated (*---").

2. The tester is overdriven, i.e. the mixer level is enhanced by +25 dB, with a
corresponding increase of the signal-to noise ratio (for comparison, see the Low Noise
option described in section Table-Oriented Version on p. 4.49 ff.). In this test
mode, the leakage power can be measured for maximum input levels ranging from +10
dBm to the maximum allowed input level of all three RF input connectors.

The 2-shot mode is not available in repetition mode Continuous. In repetition mode Single
Shot, it is automatically deactivated for maximum input levels below +10 dBm where the
burst power and leakage power can be measured simultaneously.

CONFi gur e: Power [ : NBURst ] [: DQPSK] : LI M t: PO nt
[: ASYMretrical ]: LPONr <Limt>
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Modulation Measurements

The menu group Modulation comprises the functions for measurement of the modulation parameters
described below and matching of the respective tolerance limits. The measurement results are
displayed in the graphical measurement menu Modulation, the popup menu Modulation Configuration is
used for configuration of the measurements.

Quantities characterizing the modulation accuracy are determined as follows:

The actual modulation vector of the received signal from the mobile station is measured over the complete burst
and stored. From a comparison of this measured modulation vector with the (computed) ideal signal vector, three
non-redundant quantities are calculated (see Fig. 4-7):

Phase error Difference in phase between the measured and the ideal signal vector.

Magnitude error Difference between the magnitudes of the measured and the ideal signal vector.

Error vector magnitude  Magnitude of the vector connecting the measured and the ideal signal vector. In
contrast to the previous quantities, the error vector magnitude cannot be negative.

These three quantities are calculated as a function of time and displayed over the whole useful part of the burst
(symbol 6 to symbol 162), each of them in a separate graphical measurement menu. In addition, the peak and
RMS values of all three quantities are calculated (over the whole display range or over the first ten symbols only)
and displayed.

Finally, the Modulation measurement provides the following scalar quantities:

Origin offset Origin offset in the 1/Q constellation diagram reflecting a DC offset in the baseband. The
origin offset corresponds to an RF carrier feedthrough.
1/Q imbalance Amplitude difference between the in-phase (I) to the quadrature (Q) components of the

measured signal, normalized and logarithmized. The I/Q imbalance corresponds to an
unwanted signal in the opposite sideband.

Frequency error Difference of the measured frequency from the expected frequency.

Amplitude droop Variation of the signal level between the first (symbol no. 6) and the last valid symbol
(symbol no. 162) in the burst in dB.

For the tolerance check all three phase error curves can be fitted into a tolerance template and checked.

Q Error vector, The 1/Q vector diagram shows the following
Er=Re-Id quantities measured in the Modulation menu:
A Phase error
Ideal modulation |Re|-|Id] Magnitude error
vector, Id

| Er|=|Re—Id| Error vector magnitude (EVM)

R . Note: The test functionality of the CMU is

eal (measured) modulation .

vector, Re beyond the requirements of the

A standard where nothing regarding the
phase error and magnitude error is
specified.

Fig. 4-7  Modulation errors in the 1/Q vector diagram
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Symbol points:
actual
ideal

Error
vector

Offset-corrected
signal vector

s

./ Ideal
> ../~ signal vector
, ,

N

Fig. 4-8  Modulation errors in the I/Q constellation diagram

The 1/Q offset in dB is the logarithmic ratio of the 1/Q offset vector (i.e. the estimated DC-offset of the
measured signal) to the offset-corrected signal vector:

Origin Offset = 20log [I/Q offset v?ctor|
| Offset - corrected signal vector |

The 1/Q imbalance in dB is equal to the difference between the estimated | and Q amplitudes of the
measured signals, which are normalized and logarithmized as follows:

I/Q Imbalance = ZOIQQM
[<I>+<Q>|

Measurement Menu (Modulation)

The graphical measurement menu Modulation displays the measurement results:

¢ The measurement control softkey Overview DQPSK (which changes to Phase Error DQPSK, Magn.
Error DQPSK, or EVM DQPSK if the corresponding application is selected) controls the
measurement, indicates its status (RUN | HLT | OFF) and opens the configuration menu Modulation

Configuration (press twice). The hotkeys associated to the measurement control softkey define the
scope of the Modulation measurement.

The other softkeys to the right of the test diagram are combined with various hotkeys. The

softkey/hotkey combinations provide test settings and switch over between different measurements.
The entry of values is described in section Test Settings on p. 4.5 ff.

The measurement menu Modulation can be accessed from any other measurement menu of function

group IS 136 800 Non Signalling using the Menus — Modulation hotkey. It can be opened also from the
Menu Select main menu (with the associated key at the front of the instrument).
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Fig. 4-9 Measurement menu Modulation — EVM DQPSK

Test Settings

The Analyzer Level, Analyzer Settings, Generator, Marker/Display, and Menus test settings are identical
with those in the Power menu (see section Test Settings on p. 4.5 ff.). The following softkeys and
hotkeys differ from the Power measurement:

EVM

DQPSK

Measurement
configuration

1115.6688.12

The EVM DQPSK measurement control softkey controls the measurement of the
EVM and indicates the measurement status (RUN | HLT | OFF). This status can be
changed after softkey selection (pressing once) by means of the ON/OFF key or the
CONT/HALT key. It can be set independently for all Modulation applications.

The labeling of the measurement control softkey is changed upon switchover to
another application. The active application generally suspends the other
applications. On switchover between different applications, the selected
measurement status of each application is stored and will be put into effect as soon
as the application is activated. In particular, an application in the status RUN is
restarted each time it is activated.

Remote control

I NI Ti at e: MODul ati on: EVMagni t ude[ : DQPSk]
ABCRt : MODul ati on: EVMagni t ude[ : DQPSK]
STOP: MODul at i on: EVMagni t ude[ : DQPSK]
CONTi nue: MODul ati on: EVMVagni t ude[ : DQPSk]

Pressing the EVM DQPSK softkey twice opens the popup menu Modulation
Configuration (see page 4.26 ff). Besides, the hotkeys Repetition, Stop Condition,
Display Mode, and Statistic Count defining the scope of the measurement are
associated to the EVM DQPSK softkey. The function of these hotkeys is explained
in the Power menu section (see section Test Settings on p. 4.5 ff.); they are
identical with the parameters set in the Control tab of the Modulation Configuration
menu (see page 4.26 ff).
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Appli- The Application softkey selects the measurement application.
cation

The four applications of the Modulation menu correspond to four different sets of
measured quantities displayed in different measurement menus. When an
application is selected, the corresponding measurement menu is called up. The
configuration settings for all applications, however, are listed in a common popup-
menu (see p. 4.26 ff).

Overview

The Overview DQPSK hotkey selects all scalar modulation results to be displayed.

For a list of measured quantities see explanation at the beginning of this section (p.
4.18).

Remote control No explicit switchover command. All Overview DQPSK measurements are identified
by the 2"%/3" level keywords . . . MODul at i on[ : OVERvi ew] . . .

DQPSK The EVM DQPSK hotkey selects the magnitude of the error vector to be

displayed. The error vector connects the measured signal from the mobile station
and the ideal signal vector at the symbol points, see explanation at the beginning of
this section (p. 4.18). The diagram shows the relative magnitude (in percent), i.e.
the ratio of the magnitude of the error vector to the magnitude of the ideal signal
vector.

Remote control No explicit switchover command. All EVM DQPSK measurements are identified by
the 2"°/3" level keywords . . . MODul at i on: EVMagni t ude. . .

Phase Eéré’{: The Phase Error DQPSK hotkey selects the phase error of the modulation vector to

be displayed. The phase error is the difference in phase between the measured
signal from the mobile station and an ideal signal waveform at the symbol points,
see explanation at the beginning of this section (p. 4.18).

Remote control No explicit switchover command. All Phase Error DQPSK measurements are
identified by the 2"/3™ level keywords . . . MODul at i on: PERRor . . .

Magn. Error
DOPSK

The Magnitude Error DQPSK hotkey selects the magnitude error of the modulation

vector to be displayed. The magnitude error is the difference in magnitude between
the measured signal from the mobile station and an ideal signal waveform at the
symbol points, see explanation at the beginning of this section (p. 4.18). The
diagram shows the relative magnitude error (in percent), i.e. the ratio of the absolute
maghnitude error to the magnitude of the ideal signal vector.

Remote control No explicit switchover command. All Magn. Error DQPSK measurements are
identified by the 2"/3™ level keywords . . . MODul at i on: MERRor . . .

Display The Display softkey provides settings referring to the time axis.

Interval The Interval hotkey defines an evaluation time for peak and effective results.
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1st 10 Symbols Peak and effective errors are calculated over the first ten valid
symbols (symbols no. 6 to 15) of the burst.

Whole Burst Peak and effective errors are calculated over all valid symbols
(symbols no. 6 to 162) of the burst.

The standard specifies a limit for the normalized error vector magnitude during the
1% ten symbols. The CMU allows to specify different limits for all measured
quantities in both time intervals, see section Tolerance Values (Modulation
Configuration — Limits) on page 4.27.

Remote control No explicit switchover command. The evaluation time is identified by the keywords
[ : WBURst ]| FTSYnbol s.

The Menus softkey displays the hotkey bar for switching over to the other

I measurement menus.

Measurement Results

The values shown in the Modulation measurement menus can be divided into three groups:

e Setting values

e Scalar measurement results (single values)

« Arrays (traces plotted as a function of time)

The measurement menu for the Overview application shows all scalar results but no trace. The
measurement menus for the remaining three applications are analogous and show the phase error, the
(relative) magnitude error or the (relative) error vector magnitude as a function of time and the

corresponding peak and effective values. The range and unit of the y-axis is adjusted to the measured
quantity.

a) Scalar Results (Overview)

The measurement menu for the application Overview DQPSK shows all scalar results. Most of the
values are indicated in tabular form:

Parameter line Max. Level: -5.0dBm Low Dist.  Freo Offset-15000 kHz  ChanJFrea.. 991/ 856.2 MHz

|None MS Synic. Detected I -0.1d8 Amplitude Droop I +12.45 Sym | Timing Errar

. Current Average hdas § din
Output fields Err Vect Magr. . Peak 10.2 5 10.0 % 11.3 %
(WhoIeBurst)[RMS 98¢y 96y 10.0 %
Wz, Errar Peak -1.9y -1.0y 0.7 %
(WholeElursF[RMS -1.56u% -08% 05y
Phase Ertor— Peak -20° 1.8° -20° I +27.7 dBm
{ihale Elurs;[ RMS 07" 07" 07" M3 Power
Origin Offset EEErE 5510 Kt
liGImbalance ] -544d -54.2d8 Statistic Caunt
Output table FrequencyError -108Hz -108Hz -108 Hz I 33.45 %
and additional fields Bursts outof Tolerance

Fig. 4-10 Display of results (Modulation — Overview)
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Parameter line

Remote control

Output fields

Output table

Additional fields

The parameter line contains the following settings:

Max. Level Maximum expected input level as set in the Analyzer tab of the
Connection Control menu (see section Table-Oriented Version on
p. 4.49 ff.)

Attenuation Setting for the external attenuation of the input level (Normal, Low
Noise, Low Distortion)

Freq. Offset Frequency offset with respect to the nominal channel frequency

Chan./Freq. RF channel and associated frequency

The settings are read out using the query corresponding to the setting command
(setting command with appended question mark).

In the three output field in the center of the menu, the following results are

displayed:

MS Sync. Det. Detected synchronization pattern of the current burst received
from the mobile station (IS136 1 to 6 or None), see section
Table-Oriented Version on p. 4.49 ff.

Amplitude Droop Difference of the signal power between the first valid symbol
(symbol 6) in the current burst and the last valid symbol (symbol
162)

Timing Error Time offset (in symbol periods) between the external trigger
timing and the measured timing (symbol 0) of the current burst.
This result is available with External trigger setting only; see
section Table-Oriented Version on p. 4.49 ff.

The scalar values in the output table are explained at the beginning of this section
on page 4.18. They are first calculated for the current burst. From the current results
the average over a statistics cycle (Average) and the extreme value over all bursts
measured during the ongoing measurement (Max/Min) is calculated. Peak and
RMS? values are either taken over the whole useful part of the burst or over the first
ten valid symbols, depending on the Interval setting (see p. 4.21).

Error Vect. Magn. Peak and effective (RMS averaged) value of the error vector

maghnitude
Magn. Error Peak and RMS magnitude error
Phase Error Peak and RMS phase error
Origin Offset Origin offset in the 1/Q constellation diagram

1/Q Imbalance Amplitude difference between the | and Q components of the
measured signal

Frequency Error Difference between measured and expected signal frequency

Three output fields to the right of output table indicate the following results and

settings:

MS Power Average power of current burst (irrespective of the display mode
selected and of the current trace). This result is obtained with a
matched filter, i.e. a root-raised cosine filer specified in the
standard, and therefore differs from the MS Power in the Power
measurement.

Statistic Count  Length of statistics cycle in bursts. The colored bar indicates the
relative measurement progress in the statistics cycle.

Bursts out of Percentage of bursts that exceed the tolerance limits
Tolerance

21 keep the results comparable, RMS averaging is chosen for both positive quantities and quantities with alternating sign.

1115.6688.12
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Limit Check A red output field and an arrow pointing upwards or downwards indicates that the
measurement result exceeds the upper or lower limit set in the Limits tab of the
Modulation configuration menu, see p. 4.27.

Remote control  The settings are read out using the query corresponding to the setting command
(setting command with appended question mark).

READ[ : SCALar]: MODul ati on[ : OVERvi ew] [ : DQPSK]
[:RESul t][:VBURSt] ?

CALCul at e[ : SCALar ] : MODul ati on[ : OVERvi ew] [ : DQPSK]
[ RESul t] MATCHI ng: LIM t[: WBURst ] ?

b) Test Diagrams (EVM, Phase Error, Magn. Error)

The graphical measurement menus for the three applications EVM DQPSK, Magn. Error DQPSK, and
Phase Error DQPSK are analogous. The results are indicated in a parameter line, the test diagram and
a tabular overview below:

Parameter line % Max Level: -5.0dBm LowDist.  Freo Offset-15000 kHz  ChanJFreo. 991/ 856.2 MHz
+20 @ ---f0Of g ---10f B --- i Of
Current
[+ 19
o ! Aot M
Test diagram ; VW\/ f
- 20
20 40 1] a0 100 120 140 TEOSym
= .
I None MSSync. Detected I -0.1d8 Amplitude Droop I +12.45 Sym | Timing Error
Current Average da § Min
Output fields Err.VectMagn.—I:Peak -17.3%w -165% -189% I +27.7 dBm
{WholeBurst) - RMS 52y 42y 6.7 u MS Pawer
and table ongnores - 55.5 uc IR 100 Y
li Imbalance ay:] -544da -54.2a8 Statistic Count

Freguency Errar -108Hz -108Hz -108 Hz I 3345w

Bursts outof Tolerance

Fig. 4-11 Display of results (Modulation — EVM / Phase Error / Magn. Error)

Settings/ Scalar measurement results and settings are indicated in the two parameter lines
Scalar results above the test diagram and in the output table below.

Parameter line The first parameter line contains the following settings:

Max. Level Maximum input level as set in the Analyzer tab of the Connection
Control menu (see section Table-Oriented Version on p. 4.49 ff.)

Attenuation Setting for the external attenuation of the input level (Normal, Low
Noise, Low Distortion)

Freq. Offset Frequency offset with respect to the nominal channel frequency

Chan./Freq. RF channel and associated frequency

Remote control ~ The settings are read out using the query corresponding to the setting command
(setting command with appended question mark).

Output fields Below the diagram, the following results are displayed:

MS Sync. Det. Detected synchronization pattern of the mobile station (IS 136 1
to 6 or None), see section Table-Oriented Version on p. 4.49 ff.

Amplitude Droop Difference of the signal power between the first valid symbol
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Output table

Limit Check

Remote control

Traces (arrays)

Limit Check

Remote control

1115.6688.12

(symbol 6) in the active slot and the last valid symbol (symbol
162)

Timing Error Time offset (in symbol periods) between the external trigger
timing and the measured timing (symbol 0) of the current burst.
This result is available with External trigger setting only; see
section Table-Oriented Version on p. 4.49 ff.

The output table contains the following scalar values that:

MS Power Average power of current burst (irrespective of the display mode
selected and of the current trace)

Statistic Count  Length of statistics cycle in bursts. The colored bar indicates the
relative measurement progress in the statistics cycle

Bursts out of Percentage of bursts that exceed the tolerance limits

Tolerance

The following scalar values are calculated for the current burst first. From the
current results the average over a statistics cycle (Average) and the extreme value
over all bursts measured so far (Max/Min) is calculated:

Phase Error (Peak) Maximum phase error
Phase Error (RMS) Effective phase error (RMS-averaged over the burst)

Origin Offset Origin offset in the 1/Q constellation diagram

1/Q Imbalance Amplitude difference between the | and Q components of the
measured signal

Frequency Error Difference between measured and expected signal frequency

Peak and RMS values refer to the current application (Phase Error, Magnitude Error
or Error Vector Magnitude). For an explanation of all quantities measured refer to
the beginning of this section on page 4.18.

A red output field and an arrow pointing upwards or downwards indicates that the
measurement result exceeds the upper or lower limit set in the Limits tab of the
Modulation Configuration menu, see p. 4.27.

READ[ : SCALar]: MODul ati on: <Applic>[:DQPSK][: RESult][: WBURst ] ?
etc.
CALCul at e[ : SCALar ] : MODul ati on: <Applic>[: DQPSK][: RESul t]
: MATChi ng: LIM t[: VWBURst] ?

The continuous trace in the test diagram shows the measured quantity as a function
of time (in symbols). The display mode (Current, Max./Min., Average) for the trace is
indicated in the upper right corner of the diagram.

The trace comprises the whole useful part of the normal burst (symbol 6 to 162).
The y-axis range is fixed for any of the three measured quantities (applications):

—20 deg to +20 deg for the phase error
—20 % to +20 % for the magnitude error
0% to +20 % for the error vector magnitude

The two colored, horizontal lines in the test diagram mark the selected tolerance
range of the phase error.

A red output field and an arrow pointing upwards or downwards indicates that the
measurement result exceeds the upper or lower limit set in the Limits tab of the
Modulation configuration menu, see p. 4.27.

READ: ARRay: MODul at i on: <Appl i c>[: DQPSK] : CURRent[: RESult]? etc.
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Measurement Configurations (Modulation Configuration)

The popup menu Modulation Configuration contains two tabs to determine the parameters of the
Modulation measurement including the error tolerances.

The popup menu Modulation Configuration is activated by pressing the measurement control softkey in
the top right of the graphical measurement menu Modulation (this softkey reads Overview, Phase Error,
Magnitude Error or Err. Vector Magnitude, depending on the selected application) twice. By pressing the
associated hotkeys, it is possible to change between the tabs.

Measurement Control (Modulation Configuration — Control)

The Control tab controls the Modulation measurement by defining

e The Repetition mode

e The Stop Condition for the measurement

e The measurement curve displayed (Display Mode, not for application Overview DQPSK)
* The number of bursts/evaluation periods forming a statistics cycle (Statistic Count),

Besides, it influences the measurement diagrams by adding a Grid or not.

Bl Modulation Configuration
R Control Limits
(MDQPSK > — Setup [Detault Al Settings |
DUPSK =
Defalt Al Settings [
~ Owviaryiew DQPSH,
Default Settings
Repetition Continuous
Stop Condition Maone
Statistic Count 100 Bursts
~EVM DOPSHK B
Default Settings
Repetition Continuous
Stop Condition Maone
Display Mode Current
Statistic Count 100 Bursts
Grid On

Fig. 4-12 Modulation Configuration — Control

The settings can be defined separately for the different applications of the Modulation measurement
group. Most functions comply with those of the menu Control in the menu group Power (see page 4.13).
In the remote-control commands, the keywords POWer: <Applic> are to be replaced by
MODul ati on: <Appl i ¢>. The following parameters are specific to the Modulation measurement:

Default Settings The Default All Settings switch assigns default values to all settings in the Control
tab (the default values are quoted in the command description in chapter 6 of this
manual). In addition, default switches for the individual applications are provided.

Remote control
CONFi gur e: MODul ati on: XPERror [ : GvBK] : CONTrol : DEFault ON | OFF
etc.

Display Mode The Display Mode field defines which of the measured and calculated measurement
curves is displayed. The measurement curves differ in the way the measured
quantity at a fixed point in time t is calculated if the measurement extends over
several bursts
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Remote control

Current Measured value for the current burst
Max./Min. Extreme value over a number of bursts
Average Average value over a number of bursts

The number of bursts for the calculation of the statistic values Minimum/Maximum
and Average — and thus the result — depends on the repetition mode set (see
section Measurement Control (Power Configuration — Control) on page 4.13). In
detail, this implies:

Single shot Display of minimum, maximum and average value from the
performed statistics cycle
Continuous Display of minimum and maximum from all bursts already

measured. The average value, however, is calculated according
to the averaging prescription in Chapter 3, section General
Settings.

In a power measurement absolute values are determined, whereas the measured phase
error can have both positive or negative sign. To assess the phase error only the magnitude
(and not the sign) is of importance so that extreme values are output in the menu Modulation
instead of maxima and minima.

No display mode set explicitly, the three traces are accessible via
FETCh: ARRAy: MODul ati on: <Appl i c>[ : DQPSK] : CURRent [ : RESul t]?

FETCh: ARRAy: MODul at i on: <Appl i c>[ : DQPSK] : MVAX[ : RESul t]?
FETCh: ARRAy: MODul at i on: <Appl i c>[ : DQPSk] : AVERage[ : RESul t]? etc.

Scalar output lists contain the results for all three display modes.

Tolerance Values (Modulation Configuration — Limits)

The Limits tab defines upper and lower error limits for the results obtained in the Modulation

measurement. All

relevant quantities are explained at the beginning of section Modulation

Measurements on page 4.18.

DQPSK

EO\rerview
{
EDQPSK

B Modulation Configuration
Control Limits Statistics
—Setup |0V PEMEEYM DEPSK |
[+ OvwPEMEEWMDGPSK | ﬁ
Diefault Settings [Cormpress]
¥ Current & Max

~ IMhole Burst
Phase Error (Peak) +120 - —
Phase Error (RMS) +50 -
Magn. Error (Peak) +350 %
Magn Error (RMS) +125 %
Err Vect Magn(Peak) | +350 %
Err Vect Magn(EMS) | + 125 %

¥ 15t 10 Symbols
Phase Error (Peak) +120 -
Phase Error (RMS) +100 -

Fig. 4-13 Modulation Configuration — Limits

Ovw., EVM, ME,
PE, DQPSK

1115.6688.12

The Ovw., EVM, ME, PE, DQPSK table section defines all limits for W4 DQPSK-
modulated signals. The limits are set independently for the display modes Current
and Max./Min. on one hand, Average on the other hand; see section Measurement
Control (Modulation Configuration — Control) on page 4.26 ff. Furthermore, the peak
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Remote control

and RMS values of the arrays Error Vector Magnitude, Magnitude Error and Phase
Error can be assessed in a time interval comprising the first 10 valid symbols
(symbols 6 to 15) or over the whole useful part of the burst (symbols 6 to 162).

Default Settings
Error Vector Magn.

Magnitude Error

Phase Error

Origin Offset
1/Q Imbalance

Frequency Error

Overwrites all DQPSK settings with their default values (see
command description in Chapter 6)

Upper limits for the (peak or RMS-averaged®) error vector
maghnitude (EVM). Both entries are positive.

Upper limits for the absolute value of the (peak or RMS)
magnitude error. Both entries are positive; the limits for the
peak magnitude error define a tolerance mask symmetric to
the origin.

Upper limits for the absolute value of the (peak or RMS) phase
error. Both entries are positive; the limits for the peak phase
error define a tolerance mask symmetric to the origin.

Upper limit for the origin offset in the 1/Q constellation diagram.

Upper limit for the amplitude difference between the in-phase
and quadrature components of the signal.

Upper limit for the difference between the measured and the
expected frequency of the signal.

For an explanation of all measured quantities refer to the beginning of this section

on page 4.18.

CONFi gur e: MODul ati on: OEMP[ : DQPSK] : CMvax: LIM t[: VBURSt ] . ..
CONFi gur e: MODul ati on: OEMP[ : DQPSK] : CMvlax: LI M t : FTSYnbol s. . .
CONFi gur e: MODul at i on: CEMP[ : DQPSK] : AVERage: LIM t[: VBURSt ] . ..
CONFi gur e: MODul at i on: CEMP[ : DQPSK] : AVERage: LI M t : FTSYnbol s. . .

310 keep the results comparable, RMS averaging is chosen for both positive quantities and quantities with alternating sign.

1115.6688.12
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Adjacent Channel Power Measurements

The menu group Spectrum comprises the functions for measurement of the adjacent channel power
(ACP) which can be measured and plotted either in the frequency or in the time domain. The
measurement results are displayed in the graphical measurement menu Spectrum, the popup menu
Spectrum Configuration is used for configuration of the measurements.

The adjacent channel measurement serves to measure the amount of energy that spills outside the designated
radio channel. According to the prescription of the standard, the measurement is made at +30 kHz from the
nominal frequency of the designated channel (adjacent channels), at +60 kHz (1 alternate channels), and at +90
kHz (2" alternate channels, see Fig. 4-14). The CMU uses a passband filter (described in the standard) to
eliminate interference from unwanted sources.

There are two different types radiation to be covered by the ACP measurement:

e The out-of-band power originating from the modulation and noise can be assessed by the average off-carrier
power. The average power measurement is made using 50% of the symbol periods in one time slot of the
active channel.

e The out-of-band power originating from the switching transients (caused by the ramping-on and ramping-off of
the transmitter) can be assessed by the measured peak power values.

(P - Py /[dB] A
0dB
_10 —
26dB |20 -26 dB
<>
Designated
-45 dB Channel -45 dB
Adjacent Adjacent
Min(-45 dB, -13 dBm) Channel 54| Channel Min(-45 dB, -13 dBm)
1st Alternate 1st Alternate
Channel Channel
<> <«—>
2nd Alternate 2nd Alternate
Channel Channel
-3 -2 -1 0 1 2 3 Channel nunber
< T P R — T T T T >
90 -75 -60 -45 -30 -15 0 15 30 45 60 75 90 (f-f,.) / [kHz]
Fig. 4-14 IS 136 RF spectral mask centered on the frequency of the designated channel fgyes

The spectral mask shown in Fig. 4-14 applies to both the peak power and average power measurement.
A typical example of a waveform due to a burst as seen in a 60 kHz offset from the carrier (1% alternate
channel) is given below (Fig. 4-15):

Current

,_,_/f"'f/ Switching transients _—

-0
iy

Spectrum due to modulation
0 =0 100

-0

130 Sy

Fig. 4-15 Spectrum due to modulation and switching transients in time domain representation
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Measurement Menu (Spectrum)

The graphical measurement menu Spectrum displays the results of the adjacent channel power

measurement.

The measurement control softkey ACP Freq. Domain (which changes to ACP Time Domain if that

application is selected) controls the measurement, indicates its status (RUN | HLT | OFF) and opens
the configuration menu Spectrum Configuration. The hotkeys associated to the measurement control
softkey define the scope of the Spectrum measurement.

The remaining softkeys to the right of the test diagram are combined with various hotkeys. If a

softkey is selected and an associated hotkey pressed, a popup window will appear, which indicates a
setting or enables an entry. The entry of values is described in section Measurement Menu (Power)

on page 4.4.

The measurement menu Spectrum can be accessed from any other measurement menu of function
group IS 136 800 Non Signalling using the Menus — Spectrum hotkey. It can be opened also from the
Menu Select main menu (with the associated key at the front of the instrument).

= Menu Select

Connect.

|
_‘ |S136 800 Spectrum .d Control

5
i

oBm  RFLevel -50cBm  Low Dist. Chan. § Free. 991/ 8552 MHz
+5 Freg. Offsel: 100000 kHz
_5 Comman
L1s Al d
25 2
Las 4 A - "
L 45 > ¥ 4 WAEJ. Chamel | Analyzer ~
5 : porl __j
B '755 I Btatist ot pnapger
i [ 33.45 % Settings
Burstsoulof Tol | s
-3 -2 -1 0 +1 +2 +3 Generator
B -33.8 -12.2 +12dBm -13.7 -28.1 -46.2 AcPPeacll S ——
-54.1 JEEEE -29dBm -23.4 -41.3 -50.8 ACPRMS [|
46.2 -31.4 -105 Va‘:Ls -1M.7 -26.9 -44.3 ACP Peak (Max)
833 -423 -181 n -21.3 -43.8 -63.3 ACPRMS (Max) Display
64.0 -432 -16.4 dBm | -23.1 -40.1 -64.0 ACPRWS(Avg) ——
Statistic | Time pom. | Menus
| ‘ount AdjChan.

Connect.

|
| Settings
=

i

i
i

i Analyzer |
I Level ]
o mehelEE0

Analyzer |

1

4 Control

§ﬁ.«cp

’ Connect.

| Control

{

1ACP

A
sih

Frequency . Channel |

| Froquency | Ewpscted
Offset M5 Sync..

| Display

Level

Connect.
Control

ok

EACP

¢
{

H
4

Analyzer |

H
i

Connect.
Control

L LI

|

|

i

EMZP :
RO |

Connect. |
Control .’

EACP

| Connect.
| control

Generator

Fig. 4-16 Measurement menu Spectrum

Test Settings

Frequency . Channel

| Frequency |
i Offsat!

Expected
t | MS Sync.

Menus

| Analyzer |
Settings

{
§

RFLevel = Frequency  Channel

¢ Frequency | RF Signal |
H Offset. Type.

Analyzer |
Level i

Analyzer ! Analyzer
Settings | Level |

Analya

| Analyzer
Settings |5
Analyzer
Generator Settings
Display ‘

Generator

i

req. ACPTime

ACPF

| Domain ___Domain
Analyzer
Scencratoy)

Powey

| Modulation | Spectrum

Recelver | 5
Quality. Audio @

The Analyzer Level, Analyzer Settings, Generator, Marker (for time-domain representation), and Menu
settings are identical with those in menu Power (see section Test Settings on page 4.5, no display mode
can be set for frequency-domain representation). The following softkeys and hotkeys differ from the

Power measurement:

1115.6688.12

4.30



CMU-K27/-K28

Non Signalling: Adjacent Channel Power Measurements

ACP

Measurement
configuration

Time Dom.
Adj. Chan

Appli-
cation

ACP Freq.
Domain

ACP Time
Domain

1115.6688.12

The ACP softkey controls the measurement and indicates its status (RUN | HLT |
OFF). This status can be changed after softkey selection (pressing once) by means
of the ON/OFF key or the CONT/HALT key. It can be set independently for all
Spectrum applications.

The active application generally suspends the other applications. On switchover
between different applications, the selected measurement status of each application
is stored and will be put into effect as soon as the application is activated. In
particular, an application in the status RUN is restarted each time it is activated.

Remote control

I NI Ti at e: SPECt r um MODul at i on[ : GVBK]

ABCRt : SPECt r um MODul at i on[ : GVBK]

STOP: SPECt r um MODul at i on[ : GVBK]

CONTi nue: SPECt r um MODul at i on[ : GVBK]
FETCh: SPECt r um MODul at i on[ : GVBK] : STATus?

Pressing the ACP softkey twice opens the popup menu Spectrum Configuration
(see page 4.26 ff). Besides, the hotkeys Repetition, Stop Condition, and Statistic
Count defining the scope of the measurement are associated to the ACP softkey.
The function of these hotkeys is explained in the Power menu section (see section
Test settings on page 4.5); they are identical with the parameters set in the Control
tab of the Spectrum Configuration menu (see page 4.26 ff). The following hotkey is
specific to the Spectrum measurement:

The Time Domain Adj. Chan. hotkey defines the channel for the time-domain ACP
measurement. Numbers -3 to +3 may be selected, corresponding to the
designated channel, the adjacent channels, and the first and second alternate
channels (see Fig. 4-14).

Remote control
CONFi gur e: SPECt runf : ACPower ] : CONTr ol : ACHannel <Channel >

The Application softkey selects the adjacent channel power representation. The two
alternative diagrams (applications) are displayed in different measurement menus.
When an application is selected, the corresponding measurement menu is called
up. The configuration settings for both applications, however, are listed in a
common popup-menu (see p. 4.26 ff).

The ACP Freq. Domain hotkey selects the frequency-domain measurement where
the ACP is displayed as a function of the frequency. In this mode, the peak and
average power of the traffic channel, the adjacent channel and the first and second
alternate channel (p. 4.18) are plotted in a single bar graph.

Remote control

No explicit switchover command. All ACP Freq. Domain measurements are
identified by the 2"/3"/4™ level keywords . . . SPECt r un{ : ACPower |

[ : FDOWRi n] . ..

The ACP Time Domain hotkey selects the time-domain measurement where the
ACP of a particular adjacent or alternate channel is displayed as a function of time.

Remote control
No explicit switchover command. All ACP Time Domain measurements are

identified by the 2"/3"/4™ level keywords . . . SPECt r un{ : ACPower |
: TDOWRI N. . .
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Display

Marker

Level
Scale

Unit

1115.6688.12

The Display/Marker softkey re-scales the graphical display. It is selected by
pressing the Marker/Display softkey twice. If pressed once again, the selected
Display/Marker softkey changes back to the Marker/Display softkey (for time-
domain representation only).

The Level Scale hotkey shifts the reference level in the ACP time domain diagram
(0-dB line) by a definite value. The total y-axis display range of the measurement
diagram is not affected; the entire diagram is simply shifted in vertical direction.

This hotkey is disabled (grayed) in the ACP Freq. Domain application.

Remote control
No command, screen configuration only.

The Unit hotkey sets the display unit for scalar results. It is possible to select
absolute (dBm) or relative units (dBc). The units refer to the scalar measurement
results displayed in the two tables below the diagram; the measurement diagram
itself is not affected.

Remote control
No command, screen configuration only.
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Measurement Results

The Spectrum menu group contains two separate measurement menus corresponding to the two
applications ACP Freq. Domain and ACP Time Domain. These menus show different test diagrams and
measured quantities.

a) ACP Frequency Domain Measurement

In the ACP Freq. Domain measurement, the (peak and effective) burst power in the designated channel,
the adjacent channels, 1% and 2" alternate channels is displayed. These results and the corresponding
measurement settings are indicated in two parameter lines, the test diagram (bar graph) and a tabular
overview below:

Parameter lines dEm  RF Lewel -S0cBEm  Low Dist. Chan. ¥ Free.. 991/ 8562 MHz
+5 Freg. Offset: =100.000 kHz
_5 COmmern
-15 A\ ]
- 25 b
- 25 1 4
Time Dormain
48 > b 14 Ad]. Channe
- 55
Bar graph and s
Statistic Count
- - 75
Output fields i [ 3345

Bursts out of Tol
-3 -2 -1 0 +1 +2 +3

FTW] -338 -12.2 .124em -13.7 -28.1 -48.2 acPresk
YRl - 44 5B ooeem -234 -41.3 -50.8 AcPRus [l

Output tables VS | _21.3 -43.6 -63.3 ACPRMS(Max)

-633 -42.3 161
-54.0 -432 -164 dBm | -23.1 -40.1 -64.0 ACPRMS(Avg)

-46.2 -31.4 -105 Al ’-11.7 -26.9 -44.3 ACP Peak (Max)

Fig. 4-17 Display of results (ACP frequency domain)

Parameter lines The first parameter line contains the following settings:

Max. Level Maximum input level as set in the Analyzer tab of the Connection
Control menu (see section Table-Oriented Version on p. 4.49 ff.)

Attenuation Setting for the external attenuation of the input level (Normal, Low
Noise, Low Distortion)

Chan./Freq. RF channel and associated frequency

Output fields To the right of the diagram, the following settings are displayed:
Time Domain

Adj. Channel Channel selected for application ACP Time Domain (see Fig. 4-
14). This setting has no influence on the frequency-domain
diagram.

Statistic Count  Length of statistics cycle in bursts. The colored bar indicates the
relative measurement progress in the statistics cycle

Bursts out of Percentage of bursts that exceed the tolerance limits
Tolerance

Remote control  The settings are read out using the query corresponding to the setting command
(setting command with appended question mark).

Bar graph The bar graph shows the current ACP Peak (solid bars, switching transients) and
ACP RMS values (contour bars, modulation contributions) in channels no. -3 to +3
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Output table

Limit Check

Remote control

(see output table below). The red triangles indicate the upper limits for both
quantities as set in the Spectrum Configuration — Limits menu (see p. 4.38).

The upper output table contains the following scalar values:

ACP Peak/RMS Maximum/effective power of current burst (irrespective of the
display mode selected and of the current bar graph) in channels
no. —3 to +3. The carrier power is always displayed as an
absolute value (in dBm). The adjacent channel results can be
expressed either in absolute (dBm) or in relative units (dBc); see
Display — Unit hotkey. Relative ACP Peak (ACP RMS) powers in
the adjacent channels are referenced to the current peak (RMS)
power in the designated channel (channel 0).

The ACP Peak and ACP RMS values are calculated and stored for all bursts
measured. From these values the average over a statistics cycle (RMS) and the
peak value over all bursts measured so far (Peak) is calculated:

ACP Peak (Max.) Maximum of all ACP Peak values in the measurement
(=maximum power ever measured)

ACP RMS (Max.) Maximum of all ACP RMS values in the measurement

ACP RMS (Avg.) Average of all ACP RMS values referenced to the last statistics
cycle

These statistical results can be expressed either in absolute (dBm) or in relative
units (dBc); see Display — Unit hotkey. The relative values are calculated in analogy
to the relative values in the upper output table:

* ACP Peak (Max.) is referenced to the current peak power in channel 0.

e ACP RMS (Max.) and ACP RMS (Avg.) is referenced to the current RMS power
in channel 0.

A red output field and an arrow pointing upwards/downwards indicates that the
measurement result exceeds the upper/lower limit set in the Limits tab of the
Spectrum configuration menu, see p. 4.38.

READ[ : SCALar ] : SPECt runi : ACPower ] [: FDOVai n] [ : RESul t] ?
FETCh[ : SCALar]: SPECt runi : ACPower ][ : FDOVAiI n] [ : RESul t] ?
SAMP| e[ : SCALar ] : SPECt runi : ACPower ] [: FDOMai n] [ : RESul t] ?
CALCul at e[ : SCALar ] : SPECt runi : ACPower ][ : FDOMai n] [ : RESul t ]
:MATChing:LIMt?

b) ACP Time Domain Measurement

In the ACP Frequency domain measurement, the burst power in a particular (adjacent) channel is
plotted as a function of time. The values shown in the Spectrum measurement menu can be divided into

three groups:
e Setting values

e Scalar measurement results (single values)
« Arrays (trace representing the burst power as a function of time)

They are indicated in two parameter lines, the test diagram and a tabular overview below.

1115.6688.12
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Parameter lines

Test diagram

Output fields
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Fig. 4-18 Display of results (ACP time domain)
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Scalar measurement results and settings are indicated in the two parameter lines
above the test diagram and in the output table below.

The first parameter line contains the following settings:

Max. Level Maximum input level as set in the Analyzer tab of the Connection
Control menu (see section Table-Oriented Version on p. 4.49 ff.)

Attenuation Setting for the external attenuation of the input level (Normal, Low
Noise, Low Distortion)

Freq. Offset Frequency offset with respect to the nominal channel frequency

Chan./Freq. RF channel and associated frequency

The second parameter line contains the following marker values:

R

Level and time of reference marker

1] Level and time of delta marker 1 (setting absolute) or difference
from reference marker (setting relative)
2] Level and time of delta marker 2 (setting absolute) or difference

from reference marker (setting relative)

Below the diagram, the following settings are displayed:

Adj. Channel
Statistic Count

Bursts out of

Current adjacent channel number according to Fig. 4-14.

Length of statistics cycle in bursts. The colored bar indicates the
relative measurement progress in the statistics cycle.

Percentage of bursts measured that exceed the tolerance limits.

Tolerance

The settings are read out using the query corresponding to the setting command
(setting command with appended question mark).

The maximum and effective burst power (ACP Peak and ACP RMS) is calculated
and stored for all bursts measured. The output table shows the results for the
current burst, the average over a statistics cycle (Average) and the peak value over
all bursts measured so far (Peak):

Current Maximum and average burst power (ACP Peak and ACP RMS)
of the current burst,
Average Average of the ACP RMS values referenced to the last statistics
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Limit Check

Remote control
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cycle (see description of averaging procedures in chapter 3,
section General Settings)

Max. Maximum of all ACP Peak and ACP RMS values in the current
measurement.

These statistical results can be expressed in absolute (dBm) or relative units (dBc),
see Display — Unit hotkey. The relative values are calculated in analogy to the
relative values in frequency-domain representation:

* All ACP Peak values are referenced to the current peak power in channel 0.
e Al ACP RMS values are referenced to the current RMS power in channel 0.

The current peak and RMS power in the designated channel (channel 0) is indicated
in dBm (output table MS Power).

A limit is specified for the peak and effective values of the adjacent channel powers.
The limit check is thus included in the limit check for the ACP Time Domain
measurement.

READ: ARRay: SPECt r uni : ACPower ] : TDOVRI n: CURRent [ : RESul t] ? etc.
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Measurement Configurations (Spectrum)

The popup menu Spectrum Configuration contains two tabs to determine the parameters of the ACP
power measurement including the error tolerances.

The popup menu Spectrum Configuration is called up by pressing the measurement control softkey in
the top right of the graphical measurement menu Spectrum twice (this softkey reads ACP Freq. Domain
or ACP Time Domain, depending on the selected application). By pressing the associated hotkeys, it is

possible to change between the tabs.

Measurement Control (Spectrum Configuration — Control)

The Control tab controls the ACP measurement by defining

e The Repetition mode
e The Stop Condition for the measurement
e The measurement curve displayed (Display Mode)

e The number of bursts/evaluation periods forming a statistics cycle (Statistic Count)

Besides, it influences the measurement diagram by adding a Grid or not.

ACP Freq.
fDomain
LJUIIIdIII

B Spectrum ACP Config.

Control Limits
— Setup [AcP |

[Face ﬁ
Diefault Settings [Cormpress]
Repetition Continuous
Stop Condition Maone
Display Mode Current
Statistic Count 100 Bursts
Grid On

Fig. 4-19 Spectrum Configuration — Control

All settings comply with those of the menu Control in the menu group Power (see page 4.13). In the
POWer : <Applic>

remote-control

commands, the

SPECt r um <Appl i ¢c>.

1115.6688.12
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Tolerance Values (Spectrum Configuration — Limits)

The tab Limits defines upper limits for the maximum and effective power in the adjacent channels and in
the first and second alternate channels (-3 to -1, 1 to 3, see Fig. 4-14).

B Spectrum ACP Config.
ACP Freq. Control Limits
ﬁ- Domain | =P —Setup |ace |
LJUIIIHIII
[ACP I
Diefault Settings [Cormpress]
~ AdjChanPolwer Peak RS Enahle
Channel - 3 -450 gee - 450 e
Channel - 2 -450 gee - 450 e
Channel - 1 -260 gee - 260 e
Channel + 1 -260 wgc - 26.0 dec
Channel + 2 450 wge - 450 dec
Channel + 3 450 wge - 450 dec

Fig. 4-20 Spectrum Configuration — Limits

Default Settings The Default Settings switch applies default power limits to all channels. The default
values are quoted in the command description in chapter 6 of this manual.

Remote control CONFi gure: SPECt runi : ACPower ] :LIMt: DEFault ON | OFF

Adj. Chan. The Adj. Chan. Power table section defines upper limits for the peak and RMS
Power channel power:
Enable Switches the limit check in the corresponding channel on and off
Peak Upper limit for the maximum channel power
RMS Upper limit for the effective channel power

Remote control CONFi gure: SPECt runf : ACPower]:LIMt: CHN<nr> ON | OFF
CONFi gur e: SPECt runf : ACPower ] : LI M t: CHN<nr >
<LevPeak>, <LevRMS>, <Enabl e>
CONFi gure: SPECt runf : ACPower]:LIMt: CHP<nr> ON | OFF
CONFi gur e: SPECt runf : ACPower ] : LI M t: CHP<nr >
<LevPeak>, <LevRMS>, <Enabl e>
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Receiver Quality Measurements

The menu group Receiver Quality measures parameters that describe the sensitivity of the mobile
station receiver, in particular at low RF power levels.

The popup menu Receiver Quality Configuration is used for configuration of the measurements; the
measurement results are indicated in the main menu Receiver Quality.

Note: The evaluation of the receiver quality is based on the bit by bit comparison of the signal
transmitted by the CMU with the signal received, decoded, and returned by the mobile
station.

Therefore, in Non Signalling mode, the mobile phone must be manually set to the loop back
mode where it returns the signal received from the CMU unchanged. If this is not done, the
tests will measure large error rates.

In addition, the RF generator must be set to generate a BER Test Signal, see description of
softkey RF Signal Type on page 4.54.

Measured The bit error rate (BER) is the ratio of bit errors to the total number of transferred bits in

quantities  percent:
BER bit errors / total number of bits * 100%

bit errors / (bits per frame * frames transmitted)* 100%

The CMU evaluates "raw" data bits with no correction (i.e., before channel decoding). The
basic evaluation period in the Receiver Quality measurement is the TDMA frame with a
length of 40 ms and a data content of 520 bits (for a full-rate speech channel occupying 2
timeslots).

The Receiver Quality measurement is always performed in Single Shot mode and extends
over a definite number of frames.

Measurement Menu (Receiver Quality)

The Receiver Quality menu shows the results and the most important parameters of the bit error rate
test.

e The measurement control softkey BER controls the Receiver Quality measurement, indicates its
status (RUN | HLT | OFF), and (if pressed twice) opens the Receiver Quality Configuration menu.
The hotkeys associated to the measurement control softkey define the scope of the measurement.

e The remaining softkeys on the right softkey bar are combined with various hotkeys. The
softkey/hotkey combinations provide test settings and switch over between different measurements.
The entry of values is described in section Test Settings on p. 4.5 ff.

e« The measurement results and a progress bar are shown in the upper left part of the Receiver
Quality menu.

« An additional table indicates the mobile transmitter characteristics.
e The test settings are displayed in a table in the lower part of the Receiver Quality menu.

The measurement menu Receiver Quality can be accessed from any other measurement menu of
function group IS 136 800 Non Signalling using the Menus — Receiver Quality hotkey. It can be opened
also from the Menu Select main menu (with the associated key at the front of the instrument).
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Level Mode| Attenuation " Source| _Level. -
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]
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|
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Power | Modulation B ity Audio @ iu

Analyzer

Fig. 4-21 Main menu Receiver Quality

Test Settings

The Analyzer Level, Analyzer Settings, and Menu settings are identical with those in the Power menu
(see section Test Settings on page 4.5). The following softkeys and hotkeys differ from the Power

measurement:

BER

Measurement
configuration

Repetition

1115.6688.12

The BER softkey controls the receiver quality measurement in the BER application
and indicates its status (RUN | HLT | OFF).

This status can be changed after softkey selection (pressing once) by means of the
ON/OFF key or the CONT/HALT key.

Remote control

I NI Ti at e: RXQual i ty: BER
ABORt : RXQual i ty: BER
STOP: RXQual i ty: BER
CONTi nue: RXQual i ty: BER

Pressing the BER softkey twice opens the popup menu Receiver Quality
Configuration (see section Measurement Configurations (Receiver Quality
Configuration) on page 4.43 ff.). Besides, the following hotkeys defining the scope
of the measurement are associated to the BER softkey:

The hotkey Repetition determines the repetition mode of the measurement (Single
Shot or Continuous measurement). The difference in the Receiver Quality
measurement compared to the transmitter tests is that the basic evaluation period
is a speech frame instead of a single burst.

Remote control

CONFi gur e: RXQual i t y: BER: CONTr ol : TSETup: REPeti ti on
<St opCondi ti on>, <St epnode>
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The Stop Condition hotkey sets a stop condition for the measurement (None or 1%
Limit Exceeded or All Limits Exceeded; see section Measurement Control
(Receiver Quality Configuration — Control) on page 4.43)

Remote control
CONFi gur e: RXQual i ty: BER<nr >: CONTr ol : REPeti ti on
<St opCondi ti on>, <St epnode>

The hotkey Frames determines the number of frames to be sent in a BER
measurement.

Remote control

CONFi gur e: RXQual i ty: BER<nr >: CONTrol  <Mbde>, <Fr amesToSend>

The Test Setup/Application softkey selects the test setup. If pressed once again,
the selected Test Setup/Application softkey changes to the Application/Test Setup
softkey, see below.

The Test 1 to Test 5 hotkeys select one of five test setups. Test setups are BER
configuration files defined in the Receiver Quality Configuration menu (see section
Measurement Control (Receiver Quality Configuration — Control) on page 4.43).

In the Control tab of the configuration menu, it is possible to customize the names
of the five test setups. The labeling of the hotkeys is changed accordingly.

Remote control
CONFi gur e: RXQual i ty: BER TSETup <Test Set up>

The test setup number is denoted by a numeric suffix in the BER commands
(...RXQuality: BER<nr>:...).

The Application/Test Setup softkey selects the measurement application. At
present, the BER test is the only application available. If pressed once again, the
selected Application/Test Setup softkey changes to the Test Setup/Application
softkey, see above.

The BER hotkey selects the Bit Error Rate (BER) test. In this application the CMU
evaluates the raw bit error rate; see explanations in section Receiver Quality
Measurements on p. 4.39.

Remote control
No explicit switchover command. All single shot measurements are identified by the
2"/3" level keywords . . . RXQual i ty: BER. . .

The Generator softkey configures the generated RF signal. The following settings
are specific to the Receiver Quality measurement:

The BER Level hotkey sets the level of the CMU's RF signal to be used in the
Receiver Quality measurement. The setting remains valid for the duration of the
Receiver Quality measurement only, see section Measurement Control (Receiver
Quality Configuration — Control) on page 4.43.

Remote control
CONFi gur e: RXQual i t y: BER: CONTr ol : TSETup][ : DTC] : LEVel
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Measurement Results

The values shown in the measurement menu Receiver Quality are divided into two groups:
« Measurement results and the progress of the measurement are displayed in the left half of the menu.
« The mobile transmitter characteristics are indicated in the right half.

The current test settings are shown in the Setup table below.

EER 58528 % M3 Powier 32.4 uBm
Bit Errars 160545 BER Carr. Freq, Err. 1612 Hz
Frarmes tr. T35 S Syne. Det. 2@as %
1] 100
Setup
Application BER Limit 200 %
Test Setup Tests
Repetition Single Shat
Frames 100 Frames
Frequency
Channel 580
Freguency 82401 MHz
Freq. Offset 0000 kHz
BER Level
Level - 800 dErm

Fig. 4-22 Display of measurement results (Receiver Quality)

Measurement
results

BER table

Mobile
transmitter
characteristics

Limit Check

Progress bar

Remote control

1115.6688.12

The results of the Receiver Quality measurement are shown in the two tables in the
upper half of the measurement menu.

The left-hand table contains the current measured bit error rate and the statistics of
the measurement:

BER Current bit error rate,
Bit Errors Number of bit errors detected in the current measurement,
Frames tr. Number of frames transmitted in the current measurement.

The right-hand table reports on parameters of the signal transmitted by the mobile
phone:

MS Power Absolute measured output power of the mobile phone,

Carr. Freq. Err.  Deviation of the measured mobile phone carrier frequency from
the nominal channel frequency,

MS Sync. Det. IS 136 standard synchronization pattern detected (see section
Table-Oriented Version on p. 4.49 ff.). and percentage of bursts
with this Sync. pattern.

A red output field and an arrow pointing upwards indicates that the BER result
exceeds the upper limit set by means of the Limit softkey.

The progress bar below the BER table shows the measurement time relative to the
total duration of the statistics cycle (number of frames indicated below the bar).

READ[ : SCALar]: RXQual ity: BER[ : RESul t] ? etc.
CALCul at e[ : SCALar ] : RXQual i ty: BER[ : RESul t ] : MATChi ng?
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Setup

The Setup table in the lower half of the Receiver Quality menu gives an overview of
the configuration of the current BER measurement. All parameters can be set via
softkey/hotkey combinations (see section Test Settings on p. 4.40 ff.) or the
configuration menus (see section Measurement Configurations (Receiver Quality
Configuration) on p. 4.43 ff.) and are explained in detail in the corresponding

sections:
Test setup
Frequency

BER Level

BER Limit

Test setup selected (Test Setup 1 to Test Setup 5)

Carrier frequency, channel, and offset relative to the nominal
channel frequency

Absolute BS signal level (in dBm) at which the bit error rate is
measured

Upper limit for the bit error rate

Measurement Configurations (Receiver Quality Configuration)

The popup menu Receiver Quality Configuration contains two tabs to determine the parameters of the
bit error rate test including the error tolerances.

The popup menu Receiver Quality Configuration is called up by pressing the measurement control
softkey in the top right of the in the Receiver Quality menu twice (this softkey reads BER or BER
Search, depending on the application selected ). It is possible to change between the tabs by pressing
the associated hotkeys.

Measurement Control (Receiver Quality Configuration — Control)

The Control tab controls the BER measurement by determining
e The Repetition mode
¢ The Stop Condition for the measurement

e The signal level at which the bit error rate is measured (BER Level)

e The number of evaluation periods forming a statistics cycle (Frames)

All parameters can be entered and stored independently for up to 5 test setups with variable name (Test

Name).

BER
ﬁﬂ —»>

Fig. 4-23 Receiver Quality — Control

1115.6688.12

Control

Bl Receiver Quality Configuration

Limits

— Setup

IBER.I’. Test 1/Repetition |

~BER
~ [l Test 1

TestMName
Repetition

Frames
BER Level
2 Test 2

TestMName
Repetition

Default Al Settings

Default Settings

Stop Condition

Default Settings

O

]

Test 1 =
| Continuous

Maone

100 Frames

-900 dBm

Test 2
Single Shot
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The Repetition and Stop Condition settings comply with those of the menu Control in the menu group
Power (see page 4.13). In the remote-control commands, the keywords POAer : <Appl i ¢>: CONTr ol
are to be replaced by RXQual i t y: BER CONTr ol : TSETup<nr >.

Default All
Settings

Remote control

Test Name

Remote control

Frames

Remote control

BER Level

Remote control

1115.6688.12

The Default All Settings switch sets all parameters of the Control tab to their default
values. In addition, default switches for the individual test setups are provided. The
default values are quoted in the command description in chapter 6 of this manual.

CONFi gure: RXQual i ty: BER: CONTrol : DEFault ON | OFF

The Test Name parameter indicates the name of the BER test setup. The default
names (Test Setup 1 to 5) can be edited; the maximum length of a test name is 29
alphanumeric characters. The name of the test setup also appears in the left table
column and on the hotkeys associated to the Test Setup/Applic. softkey.

The Frames parameter sets the statistic count, i.e. the number of speech frames
forming a statistics cycle. A statistics cycle is equal to the duration of a single shot
measurement.

CONFi gur e: RXQual i t y: BER: CONTr ol : TSETup<nr >: FRAMes

The BER Level parameter defines the absolute BS signal level (in dBm) at which
the bit error rate is measured. The setting remains valid for the duration of the
Receiver Quality measurement only; it is independent from the RF generator level
used for transmitter tests.

The permissible range of BER levels depends on the selected RF output of the
CMU and the external attenuation set, see section Control of Output Signals
(Connection Control — Generator) on page 4.52 ff.

CONFi gur e: RXQual i ty: BER: CONTr ol : TSETup<nr >[ : DTC] : LEVel
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Upper Limits for Bit Error Rate (Receiver Quality Configuration — Limits)

The tab Limits defines an upper limit for the bit error rate test. This is done separately for the five
individual test setups.

Bl Receiver Quality Configuration
Control Limits
o LS E lo
Default &l Settings
FEeR |

'.Test 1 Compress|
Default Settings
Limit 200 %

2 Test 2
Default Settings
Limit 200 %

B Test 3
Default Settings L
Limit 200 %

~ [ Test 4
Default Settings

Fig. 4-24 Receiver Quality Configuration — Limits

Default All The Default All Settings switch sets all parameters of the Limits tab to their default
Settings values. Further default switches refer to the settings for the individual test setups of

the Receiver Quality measurement. The default values are quoted in the command
description in chapter 6 of this manual.

Remote control CONFi gure: RXQual i ty: BER: LI M t : DEFaul t

Limit The Limit parameter defines an upper limit (in percent) for the bit error rate in the
corresponding test setup. The bit error rate measured is defined in section Receiver
Quality Measurements on p. 4.39.

Remote control CONFi gure: RXQual ity: BER LI M t : TSETup<nr >: ABI Ts
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Connection Control

The popup menu Connection Control consists of four tabs which configure the inputs and outputs of the
CMU and the respective signals in the function group IS 136 800-MS Non Signalling.

The menu is opened by pressing the softkey Connect. Control to the right of the header of each
measurement menu. The individual popup menus (Signal, RF (- and Sync.) can be accessed via the
hotkeys at the lower edge of the screen.

Control of Input Signals (Connection Control — Analyzer)

The Analyzer tab determines the maximum input level (Max. Level) of the RF analyzer, defines the
frequency (RF Channel, Frequency Offset) of the analyzed RF input signal and configures the RF input
path. Besides it controls the wideband peak power measurement (Power) and indicates the result.

The CMU provides a softkey-oriented version of the Analyzer tab and a table-oriented version with
extended functionality. The Analyzer hotkey toggles between the two versions if it is pressed repeatedly.

Softkey-Oriented Version

The softkey-oriented version of the Analyzer tab determines

¢ The maximum input level (Max. Level)

¢ Channel number (RF Channel), Frequency Offset, and synchronization pattern (Expected MS Sync.)
of the signal analyzed by the CMU (Analyzer Settings)

Besides it controls the wideband peak power measurement (Wideband Power) and indicates the result.
All setting values of this menu are also displayed in the main menu Analyzer/Generator (see page 4.2).

h. Connect.
CerTaL C"ZI 3136800 Analyzer / Generator |Control

Control ’ B 15136800 Connection Control [ RF Generator Off

Anzfyzer Level

Leve

Anzfyzer Seffings RF

| 824.01 mue| | 990 | Channel
Frequency

Offset
Expected

| Al |é| MS Sync.

ﬁwwehand
| =-35.T dbm |
= Power

| Analyzer | Generator | | RF @bl Sync. |

Fig. 4-25 Connection Control — Analyzer (softkey)
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Level

RF
Channel
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The Max. Level softkey sets the maximum expected input level (overload level).
This level corresponds to the maximum RF level that the CMU is able to measure.
The CMU allows for a typical crest factor for TDMA signals and an appropriate
overdrive reserve. Input levels exceeding the Max. Level plus the crest factor plus
the reserve overdrive the input path and cause invalid results (“— — —). The CMU
generates a message Overload at Connector <Connector_no>.

In the table-oriented version of the Analyzer tab, either manual or automatic setting
of the input level can be selected. The behavior of the Max. Level softkey depends
on the way the input level is set:

* In manual mode, the input level is indicated in the input field to the right of the
softkey. This field can be activated and the level can be changed by pressing
the Max. Level softkey. Note the remarks on external input attenuation on p.
4.50.

» If autoranging is selected, Auto is indicated in the input field to the right of the
softkey. Max. Level is not active. To change the input level and mode, the table-
oriented Analyzer tab must be opened by pressing the Analyzer hotkey again.

Remote control
[ SENSe: ] LEVel : MAXi mum <Level >

The RF Channel softkey defines the channel number (if applicable) or frequency of
the measured signal.

In Non Signalling mode, RF frequencies can be entered in multiples of 10 kHz. It
can be modified by an additional Frequency Offset entered in the input field below.
If the frequency entered does not correspond to a designated IS 136 channel
number, "---" is indicated in the associated channel input field. On turning the rotary
knob, the current frequency is incremented or decremented by 30 kHz.

In the two IS 136 hyperbands, the assignment of channel numbers and frequencies
is specified for both signal directions. Therefore, inside the bands, it is sufficient to
enter only one value (frequency or channel number), the other one is automatically
determined by the CMU.

The following tables contain the channel assignment in the reverse path (i.e. from
mobile to base station/CMU). Channel numbers which are not listed in the tables
are not assigned.
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Table 4-1 1S 136 channels in the reverse path (mobile phone transmit)

Channel structure Channel structure
IS 136 800 hyperband IS 136 1900 hyperband
Center Frequency Channel Band Center Frequency Channel Band?
/ [MHz] / [MHz]
0.03 not used 0.03 not used
824.01 990 1850.01 1
824.04 991 A" (1 MHz) 1850.04 2 A (15 MHz)
825 1023 1865.01 501

825.03 1 A (10 MHz) 1865.04 502 D (5 MHz)
834.99 333 1869.99 667
835.02 334 B (10 MHz) 1870.02 668 B (15 MHz)
844.98 666 1884.99 1167
845.01 667 A' (1.5 MHz) 1885.02 1168 E (5 MHz)
846.48 716 1890.00 1334
846.51 717 B' (2.5 MHz) 1890.03 1335 F (5 MHz)
848.97 799 1895.01 1501

849 MHz not used 1895.04 1502 C (15 MHz)

2700 MHz 1909.92 1998

1909.95 1999 not used
2700

Remote control [ SENSe: ] RFANal yzer: FREQuency: UNI T <Unit >
[ SENSe: ] RFANal yzer : FREQuency <Frequency>

The Frequency Offset softkey modifies the analyzer frequency set via Voice

SEETEY Channel by a positive or negative offset value.

Offset

This enables fine-tuning of the frequency measured by the CMU, e.g. in order to
simulate a Doppler shift (caused by a relative movement between mobile and base
station) or de-tuning of the mobile.

Remote control
[ SENSe: ] RFANal yzer : FREQuency: OFFSet <O f set >

4 Simplified channel representation. The bands A to F in the 1900 MHz hyperband overlap such that channels 499 to 501 belong to both band A and D, channels 666 to
667 to band D and B, channels 1166 to 1167 to band B and E, channels 1333 to 1334 to band E and F, and channels 1499 to 1501 to band F and C.
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Expected
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IS 136 Sync.
patterns

Wideband
Power

The Expected MS Sync. softkey defines a synchronization pattern for the measured
signal.

The synchronization pattern in the reverse channel TDMA burst identifies the slot
number and provides timing information for the decoder. It is defined in the
standard.

In IS 136-MS tests, the synchronization pattern is used to distinguish between
different burst types and for fine tuning: If a particular synchronization pattern is
specified, the CMU only searches for bursts with this pattern; other burst types are
discarded. The following settings are possible:

IS1361to6 IS 136 standard synchronization patterns

Off Measurement without detection of the synchronization pattern

All Signal checked for arbitrary Sync. pattern; the detected
synchronization pattern is used for fine tuning of the
measurement.

The 6 Sync. patterns IS 136 1 to IS 136 6 are specified in the standard and quoted
in the command description in chapter 6 of this manual.

Remote control
[ SENSe: ] RFANal yzer : EMSSync <SyncPatt er n>

The Wideband Power softkey controls the wideband power measurement and
indicates its status (RUN | HLT | OFF). The status can be changed after softkey
selection (pressing once) by means of the ON/OFF key or the CONT/HALT key.
The measurement result in units of dBm. The analog bar to the right of the softkey
shows the measured power relative to the RF input power range between Max.
Level. — 10 dB and Max. Level + 10 dB.

The wideband power measurement is performed at the Front End of the CMU and
yields the peak power of the input signal inside a wide frequency range. The main
purpose of the wideband power measurement is to indicate whether an input signal
is available and whether it is advisable to change the Max Level settings.

Remote control

I NI Ti at e: WPOWNer

FETCh: WPOWer : STATus?

READ[ : SCALar]: WPOWer[: RESul t] ?
FETCh[ : SCALar]: WPOWer [ : RESul t]?
SAMP| e[ : SCALar] : WPOWer [ : RESul t]?

Table-Oriented Version

The table-oriented version of the Analyzer tab controls:

« The maximum expected RF input level (RF Max. Level) and the way it is defined (RF Mode)
* An external input attenuation or gain (RF Attenuation)

e The Trigger settings

« All Analyzer Settings described in section Softkey-Oriented Version on p. 4.46 ff.

1115.6688.12
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Fig. 4-26 Connection Control

Default Settings

Remote control

RF Analyzer
Level — RF Mode

Remote control

RF Analyzer
Level — RF Max.
Level

External
attenuation

Error messages
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c 2 [ IS1363s00 Analyzer / Generator |g::?:;t
B 15136800 Connection Control [ RF Generator Off
—Setup |Default Al Settings |,3

Defallt Al Settings [
¥ Analyzer Level
Default Settings
RF Max Level 3000 oem
RF Mode Manual
RF Attenuation Marmal
= Trigger
Default Settings
Source IF Power
Lewel Lo
¥ Analyzer Settings
Default Settings
Frequency 8240 mHz
Channel 990
Frequency Offset +0.000 kHz B
| Analyzer | Generator | | RF @b | Sync.

— Analyzer (table)

The Default All Settings switch assigns default values to all settings in the Analyzer
tab (the default values are quoted in the command description in chapter 6 of this
manual). In addition, a default switch is provided for each of the individual table
sections.

DEFaul t
DEFault ON |

[ SENSe: ] LEVel :

CONFi gur e: TRI Gger : OFF

The Analyzer Level table section sets the maximum input level which can be
measured. The maximum input level is displayed next to the softkey Max. Level in
the main menu Analyzer/Generator (see page 4.2).

Manual Manual input of maximum input level

Auto Automatic setting of maximum input level
according to average burst power of applied signal

MODE MANual | AUTOmati c

(autoranging)

[ SENSe: ] LEVel :

The maximum expected input level can be entered in the RF Max. Level input field.
Input levels exceeding the RF Max. Level overdrive the input path and cause invalid
results (“— ——").

The range of values depends on the RF input used. If an external input attenuation
is reported to the instrument (see section RF Connectors (Connection Control —
Connector/Ext. Att.) on page 4.55), all levels measured are referenced to the output
of the DUT and therefore shifted with respect to the actual level at the input
connectors of the CMU. The level ranges for the input connectors are shifted as
well.

If the value determined for Max. Level is too high or too low, a window with the error

message "<Max_Level> is out of range. <permissible max. value> is limit." and
three fields will appear:
Accept The permissible max. value is accepted as Max. Level
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Remote control

Trigger — Source

Remote control
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Re-edit Max. Level is entered once again

Cancel The last valid input value is maintained

When switching over to another input, the current value of Max. Level is

automatically adapted, if required:

e Towards lower values to the maximum value of the new input

e Towards upper values to the minimum value of the new input

Note: A maximum input level can be entered even if automatic level setting
(autoranging) is selected. The entered level is used as a start value for

the autoranging algorithm and is also important to ensure safe
switchover to manual setting.

[ SENSe: ] LEVel : MAXi num <Level >

The Attenuation field defines how the RF analyzer of the CMU is tuned to meet the
requirements of the current measurement type. In general, a compromise between
the acceptable noise level in the displayed result and the contribution of internally
generated distortion must be reached.

Normal Mixer level in normal range,

Low noise Mixer level enhanced by +10 dB (full dynamic range of CMU,
therefore recommended for Power vs time and Spectrum
measurements),

Low distortion Mixer level reduced by —10 dB (high intermodulation spacing,
therefore recommended for modulation measurements).

The Attenuation setting permits the CMU to be adapted to the requirements of the
measurement. The advantages and disadvantages of the settings Low noise and
Low distortion are listed in the following table.

Advantages Disadvantages
Low noise Low noise No RF overdrive reserve
high dynamic range Risk of intermodulation
Low distortion High intermodulation spacing Lower dynamic range

[ SENSe: ] LEVel : ATTenuati on NORMal | LNO se | LDIStortion

The Trigger Source field determines how the measurement is to be triggered:

Free Run Trigger by incoming TDMA burst that is detected by the
instrument software

RF Power Trigger by the power (rising edge) of the incoming burst, broad-
band trigger

IF Power Narrow-band IF power trigger

Extern External trigger signal fed in via connector AUX3 (pin no. 8)

For the RF Power and IF Power parameters the signal to be measured must be a
burst signal. The external trigger can be selected for Non Signalling measurements
only. In contrast, Signalling measurements can be triggered by the signal from the
CMU signalling unit.

TRI Gger [ : SEQuence] : SOURce
FRUN | RFPower | | FPower | EXTern
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Trigger — Level The Trigger Level field determines the trigger threshold if the measurement is
triggered by the RF Power or IF Power.

The trigger threshold is the level at which the trigger signal starts triggering. With
free-run measurements or external trigger the Trigger Level field is disabled.

Low Low trigger level, equal to the reference level — 26 dB
Medium Medium trigger level, equal to the reference level — 16 dB
High High trigger level, equal to the reference level — 6 dB

Remote control TRI Gger [ : SEQuence] : THReshold LOWV| MEDium | H GH

Control of Output Signals (Connection Control — Generator)

The Generator tab controls the RF, SAT, and ST generators and configures the generated signals. The
CMU provides a softkey-oriented version of the Generator tab and a table-oriented version with
extended functionality. The Generator hotkey toggles between the two versions if it is pressed
repeatedly.

Softkey-Oriented Version

The softkey-oriented version of the Generator tab controls and configures the RF generator. It defines:
« Power (RF Generator) and frequency (RF Channel, Frequency Offset) of the generated RF signal
« A bit sequence to be modulated onto the RF carrier (RF Signal Type).

The RF generator settings are also available in the main menu Analyzer/Generator (see page 4.2).

Ch. 1| Connect.
Connect. _— [ S 1 36800 Analyzer / Generator |Control
Control ’

B 15136800 Connection Control [ RF Generator Off

RF

E

AT Generator

| 869.01 mue| | 990 | gam o
Frequency

Offset

Generafor Modulafion q

| BER Test Signal |1 $§§L""a'

| | Analyzer Generator | | RF @bl Sync.

Fig. 4-27 Connection Control — Generator (softkey)
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The softkey RF Generator defines the generator level and indicates the operating
status of the RF generator (ON | OFF).

The level is entered in dBm. The value range depends on the selected RF output
(RF 1, RF 2 or RF 3 OUT). The RF generator can be switched on or of after softkey
selection (press once) using the ON/OFF key.

I NI Ti at e: RFGener at or; ABORt : RFGener at or
FETCh: RFGener at or : STATus?

If an external gain or attenuation is used and reported to the instrument (see softkey
Ext. Att. Output) the RF generator level is adjusted to maintain the commanded
power after the attenuation or gain. As a consequence, all levels indicated are
referenced to the input of the DUT and no longer correspond to the actual level at
the output connectors of the CMU (see section RF Connectors (Connection Control
— Connector/Ext. Att.) on page 4.55). The default value for the generator power is
also shifted provided that the generator can output the required power,
compensating for the external attenuation or gain.

If the level defined for RF Level is too high or too low, a window will appear with the
error message "<RF_Level> is out of range. <Permissible max. value> is limit." and
three fields:

Accept Permissible max. value is accepted as Max. Level
Re-edit The Max. Level is entered once again
Cancel The last valid input is maintained

When switching over to a different output, the current value of Max. Level is
automatically adapted, if required:

* Towards lower values to the maximum permissible value of the new output
e Towards higher values to the minimum value of the new output
SQURce: RFCGener at or: LEVel <Level >

The RF Channel softkey defines the channel number (if applicable) or the
frequency of the generated RF signal.

RF frequencies can be entered in multiples of 10 kHz. It can be modified by an
additional Frequency Offset entered in the input field below. In the two IS 136
hyperbands, the assignment of channel numbers and frequencies is specified for
both signal directions. Therefore, inside the bands, it is sufficient to enter only one
value (frequency or channel number), the other one is automatically determined by
the CMU.

In Non Signalling mode, the measurements may also be taken outside the IS 136
bands. If an out-of-band frequency is entered, the associated channel field indicates

The following tables contain the channel assignment in the forward channel (i.e.
from the base station/CMU to the mobile phone). The channel frequencies are
shifted by +45 MHz compared with the reverse path (duplex spacing, see above,
Panel Analyzer Settings) in the 800 MHz hyperband and by 80.04 MHz in the 1900
MHz hyperband. Channel numbers which are not listed in the tables are not
assigned.
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Table 4-2 1S 136 channels in the forward path (base station transmit)

Channel structure

IS 136 800 hyperband

Channel structure
IS 136 1900 hyperband

Remote control

Frequency
Offset

Remote control

RF Signal
Type

Center Frequency Channel Band Center Frequency Channel Band®
/ [MHz] / [MHz]
0.03 not used 0.03 not used
869.01 990 1930.05 1
869.04 991 A" (1 MHz) 1930.08 2 A (15 MHz)
870 1023 1945.05 501
870.03 1 A (10 MHz) 1945.08 502 D (5 MHz)
879.99 333 1950.03 667
880.02 334 B (10 MHz) 1950.06 668 B (15 MHz)
889.98 666 1965.03 1167
890.01 667 A' (1.5 MHz) 1965.06 1168 E (5 MHz)
891.48 716 1970.04 1334
891.51 717 B' (2.5 MHz) 1970.07 1335 F (5 MHz)
893.97 799 1975.05 1501
894 not used 1975.08 1502 C (15 MHz)
2700 1989.96 1998
1989.99 1999 not used
2700

SOURCe: RFGener at or : FREQuency: UNI T <Uni t >
SOURCe: RFGener at or : FREQuency <Frequency>

The Frequency Offset softkey defines an offset for the frequency set under RF
Channel.

This enables fine-tuning of the RF frequency generated by the CMU, for example for
simulating a Doppler shift (due to a relative movement between mobile and base
station) or de-tuning of the mobile.

SOURce: RFGener at or : FREQuency: OFFSet <FrequencyO f set >

The RF Signal Type softkey selects a bit modulation sequence for the generated
RF signals.

The following options are available:
BER Test Signal Fixed bit sequence used for bit error rate test

CwW
PRBS

Note:

No signhal superimposed, "empty" carrier (continuous wave)
Pseudo random bit sequence

The RX Quality measurement (see p. 4.39 ff.) will fail (i.e. yield
unrealistically high bit error rates) unless the generator signal is
configured as BER Test Signal.

5

1115.6688.12

Simplified channel representation. The bands A to F in the 1900 MHz hyperband overlap such that channels 499 to 501 belong to both band A and D, channels 666 to
667 to band D and B, channels 1166 to 1167 to band B and E, channels 1333 to 1334 to band E and F, and channels 1499 to 1501 to band F and C.
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The BER test signal simulates three full-rate users with the
following time-slot and Digital Verification Color Code (DVCC)

configurations:
User 1 2 3
Timeslot 1&4 2&5 3&6
DvVCC 1 2 3

The mobile station may need to be reconfigured accordingly, in
order to attain the synchronization necessary to run the BER
tests.

SOURce: RFGener at or : MODul at i on: RFS: TYPE <Sel ecti on>

Table-Oriented Version

The table-oriented version of the Generator tab contains all settings of the softkey-oriented version (see
section Softkey-Oriented Version on p. 4.52 ff.). Besides, it provide switches to restore the default

settings.

Connect.
’Control ’

Ch. 1| Connect.
o [ IS1363s00 Analyzer / Generator |Control
B 15136800 Connection Control B8 RF Generator Off
—Setup If‘enerator Level |,3
Default Al Settings
[~ Generator Level |
Diefault Settings cornress]
Cantrol Off
Level - 3800 gem
¥ Generator Settings
Default Settings
Frequency 869.0 mMHz
Channel 990
Frequency Offset + 0000 kHz
RF Signal Type BER Test Signal
| | Analyzer Generator | RF @b | Sync.

Fig. 4-28 Connection Control — Generator (table)

Default Settings

Remote control

1115.6688.12

The Default All Settings switch assigns default values to all settings in the Generator
tab (the default values are quoted in the command description in chapter 6 of this
manual). In addition, a default switch is provided for each of the individual table
sections.
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RF Connectors (Connection Control — Connector/Ext. Att.)

The popup menu RF (- configures the connectors for RF signals. This includes the setting of
¢ The RF input and output of the CMU (RF Output, RF Input)
« An external attenuation at the connectors (Ext. Att. Output, Ext. Att. Input)

’Connect.
Control ’

Ch. Conhnect.
c 2[ IS1363s00 Analyzer / Generator |Control
B 15136800 Connection Control [ RF Generator Off

RF Connector Setup

RF 3 0UT RF 2 RF 1 RF
Gv Qutput
Ext. Att.
+00d8 +00ue +00 aB Qutput
RF 411 RF 2 RF 1 RF
®- Input
Ext. Att.

+00u +00d8 +0.0aB Input

&+ used by anather function group or mode

ﬁwwehand
| -86.8 dBm |
= Power

| | Analyzer |Generator | RF @bl Sync. |

Fig. 4-29 Connection Control — RF connectors

The Wideband Power measurement is explained in the Wideband Power softkey description on page

4.49.

RF
Output

Remote control

Ext. Att.
Output

1115.6688.12

The RF Output softkey defines which of the three connectors RF 1, RF 2 and RF 3
OUT is to be used as RF output connector.

The selected RF output is indicated by a G symbol.

Note: Input and output connectors can be arbitrarily combined. The
bidirectional connectors RF 1 and RF 2 can be selected as RF inputs
and outputs at the same time.

The LEDs on the front panel are only ,on* (light) if the generator is
switched on.

OUTPut [: STATe] RF1 | RF2 | RF3

The softkey Ext. Att. Output defines an external attenuation (or gain, if the value is
negative) at the selected RF output.

Input of an external attenuation is suitable if, e.g., a path attenuation (cable) is
included in the test setup, which is to be corrected by an increased signal level.

If an external attenuation is defined, the output signal level is referenced to the input
of the DUT, the generator level is therefore shifted with respect to the actual level at
the input connector of the CMU. The default value for the generator power and the
level ranges for the RF outputs are also shifted provided that the generator can
output the required power, compensating for the external attenuation or gain.
Otherwise it is adapted to the level closest to the shifted default value.
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(Prom + X)dBM ' Attenuator P, dBm
" xdB

RF level: Pom dBM
Ext. Att. Output: x dB

 EEEEEEEEE
IEESESEEE

=l
0
0
0
0
0
0
0
0
0

Remote control [ SENSe: ] CORRect i on: LOSS: OUTPut <nr >[ : MAGNI t ude]
SQURce: CORRect i on: LOSS: OQUTPut <nr >[ : MAGNI t ude]

RF The RF Input softkey determines which of the three connectors RF 1, RF 2 and
Input RF 4 IN is to be used as RF input connector.

The selected RF output is indicated by a - symbol. Input and output connectors
can be arbitrarily combined.

Remote control INPut[: STATe] RF1 | RF2 | RF4
Ext. Att. The softkey Ext. Att. Input enters the value of the external attenuation (or gain) at
Input the selected RF input.

Input of an external attenuation is required if, for example, external attenuator pads
are used for protection of the sensitive RF inputs of the CMU or if a path attenuation
is included in the test setup.

If an external input attenuation is reported to the instrument, all levels measured are
referenced to the output of the DUT and therefore shifted with respect to the actual
level at the input connectors of the CMU. The level ranges for the input connectors
are shifted as well.

“ll
]
H
H

H HEEE
s CMU |z |
o | Ext. Att. Input (set): xdB | g |25 58 @ (p N X) dBm Alt t P dB
m | RF level (measured): CIE= nom enuator nom dBM
: P,on dBM : CO X dB
] e e Y e e s e =1
-

Note: The LEDs on the front panel are only “on“ (light) if the measurement is active.

Remote control [ SENSe: ] CORRect i on: LOSS: | NTPut <nr >[ : MAGNi t ude]
SOURce: CORRect i on: LOSS: | NPut <nr >[ : MAGN t ude]

Reference Frequency (Connection Control — Sync.)

The popup menu Sync. defines the reference signals for synchronization. This includes
e The internal or external Reference Frequency
« The output mode for the network-specific system clock (REF OUT 2)
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Connect.
’Control ’

cz[ 1$136s00 Analyzer f Generator m

B 15136800 Connection Control B RF Generator Off

@ Int. (10 MHz) Reference

10,0000 muz| < Ext atREFm)  Frequency
10,0000 mHz| REFOUT 1

MU giobal seffings

4 Off rothnet  REF

12960 mz[#] < Onscunmet  OUT2

| | Analyzer | Generator | RF @b Sync. |

Fig. 4-30 Connection Control — Synchronization

Reference
Frequency

Remote control

1115.6688.12

The Reference Frequency softkey determines the source and the frequency of the
reference signal.

The associated field permits to select between two alternatives:

Int. (10 MHz) Internal synchronization with 10 MHz (TCXO or OCXO, CMU-B11/-
B12) applied to output REF OUT 1 at the rear of the instrument.

Ext. (at REF IN) External reference signal to be fed in via input REF IN and applied
to output REF OUT 1 at the rear of the instrument.

The frequency of the external reference signal must be entered in the input field next
to the External button.

The reference signal used is applied to output REF OUT 1 so that it can be fed to
other instruments as well. It can be used for synchronization to another instrument.

Notes:

1. With external synchronization selected, the header cyclically displays a warning if
no synchronization has been performed e.g. because of missing or faulty input
signal.

2. In the case of external synchronization with squarewave signals (TTL) ensure
correct signal matching to avoid reflections. Otherwise, resulting overshoots may
cause trigger problems at the CMU input. A possible remedy is to use a lowpass
filter or an attenuator pad directly at the CMU input. Correct synchronization may
be checked by comparing the signal REF OUT 1 or REF OUT 2 with the input
signal.

3. This configuration is valid in all CMU function groups.

The commands for the reference frequency are part of the CMU base system (see
CMU200/300 operating manual):
CONFi gur e: SYNChr oni ze: FREQuency: REFer ence: MODE
I NTernal | EXTer nal
CONFi gur e: SYNChr oni ze: FREQuency: REFer ence <Frequency>
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The softkey REF OUT 2 configures a network-specific system clock REF OUT 2 to
be fed to the output REF OUT 2 at the rear of the instrument.

The associated field permits to select between two alternatives:

OFF (other network)

On (current network)

The clock frequency of the current function group is not fed
to the output REF OUT 2.

With this setting the system clock of another active function
group (e.g. the 1900 MHz hyperband while the current
hyperband is 800 MHz) is still applied to REF OUT 2
provided that the output REF OUT 2 is switched on in the
other function group. However, if REF OUT 2 is explicitly
switched over from On to Off the clock signal is definitely
removed.

The network-specific system clock of the current function
group is fed to output REF OUT 2. The system clock of any
other function group applied to REF OUT 2 before is
replaced.

The following clock frequencies may be selected:
38.88 MHz, 19.44 MHz, 12.96 MHz, 9.72 MHz

(The values are calculated according to the formula Fy,=38.88 MHz /n where

n=1,..4)

The clock frequency can be used to synchronize other instruments.

SOURce: DM CLOCk: STATe ON | OFF
SQURce: DM CLOCK: FREQuency <Frequency>
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TDMA Mobile Tests (Signhalling Mode)

This section provides detailed information on the measurement and configuration menus defined in
function group IS 136 800-MS Signalling. It is organized like a typical measurement session including
the following stages:

1. Call setup to the mobile station (Connection Control — Connection)
2. Overview of measurements and general settings (Overview)

3. Measurement menus (Power, Modulation, Spectrum, Receiver Quality): control of the
measurements, output of measurement results, specific measurement configurations

4. Global configurations (Connection Control)

The most important menus of the function group IS 136 800/1900-MS Signalling are shown in an
overview at the end of chapter 3 in the present manual.

A lot of menus and controls are similar or identical in the two operating modes for IS 136 800/1900-MS
with and without signalling. These menus will only be presented with a summary explanation; the
detailed description is found in section 1S 136 800/1900-MS Non Signalling.

Call Setup
(Connection Control — Signalling)

The popup menu Connection Control controls signalling (call setup and release, services, signalling
parameters) and configures the inputs and outputs with the external attenuation values and the
reference frequency.

The purpose of the Signalling test mode is to perform transmitter and receiver test with an existing
connection to the mobile station. Therefore the tabs controlling the call setup (Connection Control —
Connection) appear immediately after selection of the function group IS 136 800/1900-MS Signalling in
the Menu Select menu. Alternatively, the Connection Control menu can be called up by pressing the
softkey Connect. Control at the top right in every measurement menu; the individual tabs can be
accessed via the hotkey bar at the lower edge of the screen. By pressing the Escape key, the
Connection Control menu is closed and the CMU changes to the measurement mode.

In the following the first two tabs Connection Control — Connection displayed immediately after activation
of the function group are described. A description of the other tabs of the Connection Control menu is
relegated to the end of this chapter (see section Connection Control in the Registered State on page
4.84).

The term signalling denotes all procedures that are necessary for call setup and release as well as for control of a
connection in the mobile radio network. In the case of IS 136 mobile station tests, a distinction is made between
five different signalling states:

Signal Off CMU transmits no signal

Signal On CMU outputs a IS 136 control channel signal to which a mobile station can synchronize
Registered Registration of the mobile station completed

Alerting Mobile is being called by the CMU (after registration or without registration)

Call Established Call connection to mobile station established, mobile picked up

A number of control commands which can be initiated both by the CMU (Call to MS) and by the mobile station
(Call from MS) switch between these states (in Fig. 4-31 below; processes initiated by the mobile station are
indicated by dashed lines).

A lot of applications within the function group IS 136 800/1900-MS Signalling are only possible or useful in a
particular signalling state (for example, a handoff between various networks requires an existing connection
between CMU and mobile station, i.e. it is only possible in the Call Established state). Accordingly, the Connection
Control menus may vary depending on the signalling state.
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Signal On

Signal Off |———— Signal On
Signal Off

//,/::/,» , \\\
= i Call to MS /

MS Registrafion / MS Power Down
MS Power Down N
\ N

Call to MS /7
Registered VA, Alerting
Call Release (also: Alert Timeout, MS Call Release)
- Signall MS Registration / g
~~_Call from off MS Power Down e
~o . i
Call Release \\'\fs v/ -~ MS Accept
b o7 Call

7

(also: MS Call Release, P

Loss of Radio Link)

Call Established | «
A Handoff
Other Call

Corresponding to the five possible signalling states, five different Connection menus are available.
When a signalling state is reached, the corresponding menu is opened automatically (exception: see
softkey Open Pop. autom.).

Fig. 4-31 Signalling states of the CMU

Note: For a complete overview of signalling states including the Handoff process see Fig. 6.1 in
chapter 6 of this manual.

Connection Control with "Signal Off"

The popup menu Connection (Signal Off) provides information on:
* Mobile Attenuation Codes set at the mobile (MS Signal)

e The most important parameters concerning the frequency and level of the signal that the CMU will
transmit in the state Signal On (BS Signal)

¢ Important Network parameters
« Selected RF connectors and external attenuation (RF (-)
« Status and result of the wide-band peak-power measurement (Wideband Power)

Besides, it activates the control channel signal for the call setup to the mobile station (Signal On).

The popup menu Connection (Signal Off) is opened when the function group IS 136 MS Signalling is
selected, or if the DCCH signal is switched off (Signal Off softkey) while the system is in another
signalling state. It is replaced by the Connection (Signal On) menu after the DCCH signal on the CMU is
switched on (Softkey Signal On, see Fig. 4-31).
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Connect.
’Control ’

h. Conhnect.
ﬁ 3136800 Modulation |£
Bl 15136800 Connection Control g Signal Off
Press the Signal On|key to enable

94| 4 Signal
the registration signal (DCCH). on
MS Signal: Network:
DCCH/DTCMAC B 7 6 SD 4
BS Signal: SOC Off
CtrlChan(DCCH) 716 AFIRF &
Slot Configuration 184 Connectorin - RF2Ge
RF Lewel -800 dBm Ext Attn 00 o6
Traffic Chan(DTC) 1 Connector Qut RF2G
Slot Configuration 184 ExtAttCut 00 o
RF Lewel -800 dBm
) Open Pop.
Eit Stream Echo autom.
| = e rgnal ﬁlfdidehand
= Power
Connection | | MS Signal | BS Signal | Network | AFIRF(‘_<}»| Sync. |

Fig. 4-32 Connection Control — Connection (Signal Off)

MS Signal

Remote control

BS Signal

Remote control

Network

Remote control

RF &+

Remote control

Wideband
Power
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The table MS Signal indicates the Mobile Attenuation Codes set at the mobile.
These parameters are set in the tab MS Signal and explained in more detail there
(see section Signals of the Mobile Phone (Connection Control — MS Signal) on page
4.96 ff.).

CONFi gur e: BSSi gnal . . .

The table BS Signal indicates the most important parameters concerning the
frequency and level of the control and traffic channel signals transmitted by the
CMU in the state Signal On. These parameters are set in the tab BS Signal and
explained in more detail there (see section Signals of the CMU (Connection Control
— BS Signal) on page 4.99 ff.).

CONFi gur e: BSSi gnal . . .

The table Network indicates the System Identitiy (SID) and the System Operator
Code (SOC). The codes are set in the tab Network and explained there in more
detail (see section Network Parameters (Connection Control — Network) on page
4.102 ff.).

CONFi gur e: NETWOr k. . .

The table RF (3~ indicates the RF connectors and external attenuation settings.
These parameters are set in the tab RF (=~ and are explained in more detail there
(see section RF Connectors (Connection Control — RF/AF Connector) on page
4.56).

[ SENSe: ] CORRecti on: LOSS. . . ?

The Wideband Power softkey controls the wide-band power measurement and
indicates its state (RUN | HLT | OFF).

In the associated fields, the peak power of the received signal is indicated as
absolute numerical value and relative to the effective radiated power (ERP) of the
mobile (analog bar). The analog bar views the RF input power range between
ERP — 10 dB and ERP + 10 dB. The ERP depends on the DTC MAC set in the
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Overview menu and on the power class of the mobile; see Table 4-3 on page 4.71.

The result of the wide-band power measurement is usually slightly higher than the
result of the Power vs Time measurement which is obtained with a matched filter
according to the standard.

Remote control I NI Ti at e: WPOWer
FETCh: WPOWer : STATus?
READ[ : SCALar]: WPOWer [ : RESul t] ?
FETCh[ : SCALar]: WPOWNer [ : RESul t]?
SAMP| e[ : SCALar] : WPOWer [ : RESul t] ?

Signal The Signal On softkey switches on a control channel signal (DCCH) to which the
On mobile station can synchronize.

By switching on the signal, the CMU changes to the signalling state Signal On. A
user prompt below the menu header indicates the function of this softkey.

Remote control PROCedur e: Si gnal I i ng: ACTi on SON

Open Pop. The Open Pop. autom. softkey contains a field which activates or suppresses
autom. O display of the popup menu Connection (Signal Off).

* In the default setting (Open Pop. autom. on), the popup menu is displayed each
time the Signal Off state is reached (due to a change of the signalling state or
function group).

< In the alternative setting (Open Pop. autom. off), the popup-menu is suppressed.
Signalling may still be controlled, e.g., via the mobile. Moreover, the popup menu
Connection (Signal Off) can also be opened explicitly by pressing the
corresponding hotkey in the menu group Connection Control.

Remote control -

Connection Control with "Signal On"

The popup menu Connection (Signal On) provides information on

* Mobile Attenuation Codes set at the mobile (MS Signal)

e The signals transmitted by the CMU (BS Signal)

¢ The network parameters (Network)

« The RF connectors (RF ()

e The status and result of the peak power measurement (Wideband Power)

Besides, it contains softkeys which lead to other signalling states:

« Deactivating the control channel signal for establishing the first connection to the mobile station
(Signal Off)

e Setting up a call to the mobile station (Call to MS -> state Alerting)

The popup menu Connection (Signal On) is opened after the DCCH signal on the CMU is switched on
(Softkey Signal On in the popup menu Connection (Signal Off)). It is replaced by the Connection
(Registered) menu after the mobile station initializes a registration by itself. It is replaced by the
Connection (Call Established) menu if the mobile station sets up a call to the CMU. It is replaced by the
Connection (Alerting) menu if a mobile is called via the Call to MS softkey (see Fig. 4-31).
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DCCH/DTCMAC B 7 6 SD 4 MS
BS Signal: S0C Off
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Fig. 4-33 Connection Control — Connection (Signal On)

The entries of the BS Signal, Network, and RF (> table sections and the Power softkey is described in
section Connection Control with "Signal Off on page 4.61.

Signal
Off

Remote control

Call to
MS

Remote control

Open Pop.
autom. O

1115.6688.12

The Signal Off softkey switches off the CMU’s control channel signal to which the
mobile station can synchronize.

By switching off the signal the CMU changes to the signalling state Signal Off.
PROCedur e: Si gnal | i ng: ACTi on SOFF

The Call to MS softkey sets up a call to the mobile station.

A user prompt below the header indicates that the mobile station must synchronize
to the CMU signal first. After successful synchronization, the message Paging in
progress ... is displayed below the header; the CMU changes to the signalling state
Alerting. As soon as the mobile is picked up the CMU changes to the signalling
state Call Established.

Note: To set up a call, the CMU transmits fife page messages at maximum. If
the Call to MS procedure still fails (e.g. because the mobile was not
properly connected), the message Call to mobile was not successful !
is displayed in a message window. The message window is closed
after a while or after it is confirmed by pressing the ENTER key.

PROCedur e: Si gnal | i ng: ACTi on CTM

The softkey Open Pop. autom. contains a field which activates or suppresses the
display of the popup menu Connection (Signal On).

* In the default setting (Open Pop. autom. on), the popup menu is displayed each
time the Signal On state is reached (due to a change of the signalling state or
function group).

< In the alternative setting (Open Pop. autom. off), the popup-menu is suppressed.
Signalling may still be controlled, e.g., via the mobile. Moreover, the popup menu
Connection (Signal On) can also be opened explicitly by pressing the
corresponding hotkey in the menu group Connection Control.
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Overview of the Function Group

The main menu Overview gives an overview of the function group IS 136 800/1900-MS Signalling
including the most important settings and measurement results.
The panels on the left side report the following basic measurement results:

« The main softkey Modulation in the upper part controls the modulation measurement and informs on
its current status (RUN | HALT | OFF). The individual measurement results displayed are discussed
under the measurement menu Modulation on page 4.72 ff.

* In the panel MAHO, the BER level and received signal strength (RSSI) of the current traffic channel
as reported by the mobile station is displayed (see section Receiver Quality Measurements on page
4.76).

The panels on the right side display signalling information and provide settings concerning the mobile

station and the traffic channel signal of the CMU:

Table Signalling Info Parameters of the mobile station See page 4.96 ff.

Softkeys DTC.../Speech Mode  Traffic channel settings* See page 4.85 ff.

The main menu Overview is opened from the main menu Menu Select (with associated key at the front

of the instrument) and after closing the configuration menu Connection Control - Signalling (using the

Escape key or automatically after establishing a call connection). From the Overview menu, the

remaining measurement menus of the function group (Power, Modulation, Spectrum, and Receiver
Quality) can be accessed via hotkeys.

Group . ﬁ Connect.
= Menu Select Config. [ IS136800 Overview Control
. MSID  hb 97E7340 ] i
I_> Mud“htlonﬁ I - 214 uz Freg Emor  |ggy U ﬁ:g:alllng
Fowmier Class 4
| =75.0 % EWM 10RMS | |DTH ot supparted
- Banchwicth 25 WMHz

115 % EVMRNS Protocal Wersion | 15-135 Rev &

I— Dialled Mumber | 123456
- 87.6 dBm AvgRower Woice Coder BCELP

I -9271 Sym  Timing Ermor
MAHO | | BER < 0.01 BER | 8loTome E‘II%
| 85 dBm RS9l 184 DTC SiotTonf. —
DTC
e EiE Tz Channal
e
Speech
| Echo 3 Mode

I Overview  Powier | Mmmlatinnl Spectrum | “"“"a’fgﬁ,:|

Fig. 4-34 Function overview — main menu Overview

Important note: current vs. default values
Some parameters of the CMU assume two independent values: The default value is used to set up a call; it
can be modified in the signalling states Signal Off, Signal On and Registered. The current value during the
call (signalling state Call Established) can still be changed, however, modifying this current value does not
alter the default value. An example for such a double parameter in IS 136 800/1900-MS is the DTC Level.
In remote control, default values are set with a CONFi gure ... command, current values are set with the
corresponding PROCedur e ... command.

1 The DTC MAC and DTC Channel values represent the default settings if the CMU is in the Signal Off, Signal Off, Registered, or Alerting states. The default values are
superseded by measurement results once the CMU is in the Call Established state.
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Power vs. Time Measurements

The menu group Power comprises the functions for measuring the RF power of the received burst
signal as a function of time. The measurement results are displayed in the graphical measurement
menu Power, the popup menu Power Configuration is used for configuration of the measurements.

Most settings and functions of this menu do not depend on the signalling state and correspond to those
of the menu Power in the operating mode IS 136 800/1900-MS Non Signalling (for a detailed description
se p. 4.4 ff.).

Measurement Menu (Power)

The graphical measurement menu Power displays the results of the power measurement (burst

analysis).

¢ The main softkey P/t Norm. DQPSK (which changes to P/t Short. DQPSK if that application is
selected) indicates the status of the power measurement (RUN | HALT | OFF) and opens the
configuration menu Power Configuration.

e The other softkeys to the right of the test diagram are combined with various hotkeys. The
softkey/hotkey combinations provide test settings and switch over between different measurements.

The measurement menu Power is opened from the main menu Menu Select (with the associated key at
the front of the instrument) or using the Menus — Power hotkey. The hotkeys associated to the Menus
softkey switch over between the Power menu and the remaining measurement menus of function group
IS 136 800/1900 Signalling.

ey c t
S136 300 Power ﬁ c:::'f; ;

= Menu Select @8 RFleves2000Em  LowDist  DTCMAG 0/+28 0Bm Chan f Fred: 931/ 3562 MHZ E Connect, |
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7 e - Appli- E Pit Norm. § Connect. |
cation  ADOPSK . Control
§ :
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Level E cation DaPSK | Control i

L F ‘ i
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© | cation | jpapsk | Control |
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WWM\/‘W Busts Siatistic Count BS Smnal E s sgal oo™ | Cation | orm. | Connect.
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50 o) | Marker “ BS Signal | M L”J { 2
S0 0 0 w60 w0 #i00 +i%0 +140 #6080 . Display | ,_vwmwg S8 eation
= R E |
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RE"”‘""'"K - Eona nni o note ,____n__'ctn_gmé o Display i . Level ;
i T T 1 S mmRgaaEE
i N H E i
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RF M RE Tri Ll H ignal
B e ™ wosel ,&nsﬂu@!nyl e Gouree! e 1 e i |
: o Lo
pTC | pTC {pTCSIOt Menus i Marker g
e MBC Channet ... Config' i m“DImV
i
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brC Bit
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S 4 o) I
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Fig. 4-35 Measurement menu Power
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Test Settings

The measurement control softkey P/t Norm. DQPSK and the associated hotkeys, the Marker/Display,
and Menus test settings are identical with those in Non Signalling mode (see section Test Settings on p.
4.5 ff.). The following softkeys and hotkeys differ from the Power measurement:

The Application softkey activates the selection of the DTC (digital traffic channel)

Application burst type for the power measurement (see section Limit Lines on page 4.15 ff.).
P/t Nogsf‘slt The P/t Normal Burst hotkey selects a normal burst (162 symbols).

Remote control No ex(PIicit switchover command. All Normal Burst measurements are identified by
the 2"°/3" level keywords ...PONér [ : NBURSt ] ...

P/t Sthtfst The P/T Short. Burst hotkey selects an shortened burst (142 symbols).

Remote control No exdplicit switchover command. All Short. Burst measurements are identified by
the 2"°/3" level keywords ...PONér : SBURSt ...

The Analyzer Level softkey controls the level in the RF input signal path and
provides the trigger settings for the Power measurement. See also section Signals
of the Mobile Phone (Connection Control — MS Signal) on p. 4.96 ff.

Analyzer
Level

Difference from Non Signalling mode (see p. 4.5 ff.):

¢ In Signalling mode, the measurement is triggered by the signal from the
signalling unit or the mobile phone. Use of an external trigger signal is not
possible.

¢ In Signalling mode, the maximum input level (RF Max. Level) can be set
automatically according to the Mobile Attenuation Code of the mobile phone
(RF Mode hotkey, setting DMAC).

The MS Signal softkey controls the traffic channel transmitter output signal of the
mobile phone. The MS output signal parameters are indicated in the Overview
menu (see p. 4.65).

MS Signal

DTC The DTC MAC hotkey sets the mobile attenuation code. The mobile attenuation
MAC code determines the effective radiated power of the mobile, see section Limit
Values for Average Burst Power (Power Configuration — Limits) on page 4.71.

Remote control PROCedure: SIGNal ling[:DTC]: MAC 0 ... 31

The BS Signal softkey controls the traffic channel signal of the CMU. The BS signal
parameters are indicated in the Overview menu (see p. 4.65). They are described in
detail in section Connection Control with Call Established on p. 4.89 ff.

BS Signal

DTC The DTC Channel hotkey sets the number of the digital traffic channel.
Channel

Remote control PROCedur e: SI GNal | i ng[ : DTC] : CHANnel <CH_Numrber >
CONFi gur e: BSSi gnal [ : DTC] : CHANnel <CH_Nunber >
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DTC Slot The DTC Slot Config. hotkey selects the two timeslots of a TDMA frame which are
Config. paired to form a full-rate traffic channel.

Remote control PROCedur e: SI GNal | i ng[ : DTC] : SLOTconfig Cl4 | C25 | C36

DTC The DTC Level hotkey sets the signal level of the digital traffic channel.

Level

Remote control CONFi gur e: BSSi gnal [ : DTC] : LEVel <Level >
PROCedur e: BSSi gnal [ : DTC] : LEVel <Level >

Speech The Speech Mode hotkey determines how the CMU returns the data received from
Mode the mobile.

Remote control CONFi gur e: BSSi gnal : SPEech ECHO | LOOP | HSET

Measurement Results

The values represented in the measurement menu Power can be divided into three groups:
e Settings

e Scalar measurement results (single values),

« Arrays (the trace plotted as a function of time).

The measurement results are indicated in two parameter lines, the test diagram and an info box:

. B Max Lewel:+ 12.0 dBm Low Dist. ChanJFrec. 1284856.2 MHz |

Parameter line 1/2 +10 @187 dBm /G200 Symb @ -B3.3dBJ-2000 8ymb B0 - 54.2 dBY1EY.25 Symb ]
| Current

0 ¢ 457 dgn=—L —8 4

Test diagram 0 ;

-20

- Out of tolerance

27.7 4Bm M3 Power
-518dBm Leak  Power (Peak)
- 653 dBm Leak. Power (RMS) i

Info box
-40

-0

w0 [ IS136-1 |MS Sync. detected
m Bursts )’Wm
b [ 1026 % OutofTalerance

-&0 |
- 20 1] + 20 +40  +6D0 +80  +100 +120 +140 +160 +180 S\,rmb!

Fig. 4-36 Display of measurement results (Power menu)

Settings/ Scalar measurement results and settings are indicated in the two parameter lines

scalar results above the test diagram and in the info box, a popup window in the middle of the
graphical screen Power.

1% parameter line The first parameter line contains the following settings:

Max. Level Maximum input level as set in RF Input Level — Max. Level (see
Fig. 4-53 on p. 4.97 ff.)

Attenuation Setting for the attenuation of the input level (Normal, Low Noise,
Low Distortion)

Chan./Freq RF channel and associated frequency
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2" parameter The second parameter line contains the following marker values:
line R Level and time of reference marker
(1] Level and time of delta marker 1 (setting absolute) and/or
difference from reference marker (setting relative)
2] Level and time of delta marker 2 (setting absolute) and/or

difference from reference marker (setting relative)

Info box

- 4643 dBm M5 Power
- 4956 dBm  Leak Power (Peak)
-79.11 dBm | Leak Pawer (RMS)

15136 - 5 MS Sync. Detect
Statistic Count
3648 % | Out of Tolerance

The info box contains the following settings:

Statistic count Number of bursts per statistics cycle and relative progress of the
measurement within the cycle (colored bar)

In addition, the following scalar results are indicated:

MS Power Average power of current burst (irrespective of the display mode
selected and of the current trace)

Leakage Power Mobile station transmit power during the carrier-off state; both the
peak (Peak) and effective (RMS) value is indicated

MS Sync. detected Standard synchronization pattern detected (see section Control
of Input Signals (Connection Control — Analyzer) on page 4.46
ff.), or Off, if no synchronization pattern was found.

Burst Matching  Message if the displayed burst is out of tolerance. This message
depends on the selected display mode.

Remote control ~ Settings are read out using the query corresponding to the setting command (setting
command with appended question mark).

For scalar measurement results:

READ[ : SCALar ] : PONer : <Appl i c>[: DQPSK] [ : RESul t]
FETCh[ : SCALar ] : PONer : <Applic>[: DQPSK][: RESul t]?
SAMP| e[ : SCALar ] : PONer : <Applic>[: DQPSK][: RESul t]?

CALCul at e[ : SCALar ] : PONer : <Appl i c>[ : DQPSK] : CURRent
[ : RESul t]: MATChi ng?

Traces (arrays) The trace is displayed as a continuous curve in the test diagram together with the
limit lines, markers and the D-line, if defined.

The trace in the Power measurement menu shows the measured burst power
(in dB) as a function of time (in symbols). The displayed result depends on the test
settings. The scale of the time axis is adapted to the burst type (application Normal
Burst or Short Burst) selected. The display mode for the trace (Minimum, Maximum,
Average, Current) is indicated in the upper right corner of the diagram.

Remote control READ: ARRay: POAer : <Appl i c>[: DQPSK] : CURRent [ : RESul t] ?
FETCh: ARRay: POWer : <Appl i c>[ : DQPSK] : CURRent [ : RESul t] ?
SAMP| e: ARRay: POWer : <Appl i c>[: DQPSK] : CURRent [ : RESul t] ? etc.
CALCul at e: PONer : <Appl i c>[: DQPSK] : CURRent [ : RESul t ]
:MATChi ng: LIM t[: LINE][: ASYMretrical ][: COVBi ned] ? etc.
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Measurement Configurations (Power Configuration)

The popup menu Power Configuration contains two tabs to determine the parameters of power
measurement and provide graphical tools for evaluation of the measurement results.

The popup menu Power Configuration is activated by pressing the softkey Power at the top right in the
graphical measurement menu Power. It is possible to change between the tabs by pressing the
associated hotkeys.

Measurement Control (Power Configuration — Control)

The tab Control controls the power measurement by determining

¢ The Repetition mode

« The Stop Condition for the measurement

¢ The type of measurement curve displayed (Display Mode)

e The number of bursts/evaluation periods forming a statistics cycle (Statistic Count)

Besides, it influences the power display by adding or removing the Grid. All settings can be defined

separately for the two applications Normal Burst and Short. Burst. They are described in section IS 136
800/1900 Non Signalling on page 4.13 ff.

Limit Lines (Power Configuration — Limit Lines)

The tab Limit Lines defines the limit lines for the burst analysis. Limit lines are a graphical tool for
defining and monitoring tolerance values. The tab enables

e A preview of the defined limit lines (Area Info)

« Definition of the limit lines for the current application (normal or shortened burst) section by section
(Limit Line Definition)

Burst structurein  In the IS 136 radio network, all radio channels are divided into TDMA frames with 6

IS 136 radio timeslots, each with a duration of 40/6 ms = 6.67 ms. In this time mask, the mobile station
network can transmit bursts with different length and bit patterns. The CMU is able to measure the
following burst types transmitted by IS 136 mobile phones:
Normal burst Data and Signalling information transmission in the digital traffic

channel (DTC) and in the digital control channels (DCCH) except
RACH. A normal burst contains 162 symbols (324 bits).

Shortened burst Traffic channel burst used to adjust the mobile phone's timing (dynamic
time alignment). The shortened burst contains 120 symbols plus a
guard time of 22 symbols.

1115.6688.12 4.70 E-3



CMU-K27/-K28 Signalling: Power vs. Time Measurements

Symbol structure Mobi l e to base station, DCCH, normal burst

‘ GP‘ R ‘ PRE ‘ SYNC ‘ DATA ‘ SYNC + DATA ‘
3 3 8 14 61 12 61

Mobil e to base station, DTC, normal burst

‘ GP‘ R ‘ DATA ‘ SYNC ‘ DATA ‘SACCH‘ D ‘ DATA ‘
3 3 8 14 61 6 6 61

Mobil e to base station, DTC, shortened burst

‘GP‘R‘S‘D‘4XO‘S’D‘SxO‘S‘D\leO‘S‘D‘lGXO\ S ‘ AG ‘

3 3 14 6 2 14 6 4 14 6 6 14 6 8 14 2

GP Guard period; transmission-free time R Ramp time

PRE Preamble DATA user information

SYNC,S  Synchronization SYNC+ Additional synchronization

D Coded digital verification color code

Fig. 4-37 Burst structure of the TDMA reverse channel bursts

Burst power As a function of time, the bursts can be divided into different areas. These areas are

used as a basis for the definition of the limit lines and are shown in the following
diagram (Fig. 4-38).

P /[ dB] A
+10 - 2 3 4
O / / —————————————————————————————
_10 ]
-20 - 5
60 1 5
t / Synbols
T T T
-20 36 Nor mal Burst: 162 165 181
Shortened Burst: 142 145 161

Fig. 4-38 Tolerance mask (limit lines) for normal and shortened bursts

All settings can be defined separately for the two applications Normal Burst and Short. Burst. They are
described in section IS 136 800/1900 Non Signalling on page 4.15 ff.
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Modulation Measurements

The menu group Modulation provides the functions for measurement of the modulation parameters, i.e.
the frequency and phase error in the burst and matching of the respective tolerance limits. The popup
menu Modulation Configuration is used for configuration of the measurements; the measurement results
are displayed in the graphical measurement menu Modulation.

With the following exceptions (which also apply to the menu Power), the menu group Modulation does
not differ from the same menu group in the measurement mode IS 136 800/1900-MS Non Signalling
(see p. 4.18 ff.):

1. The mobile attenuation code (MAC) can be set with the DTC Mac and DTC Channel softkeys and
can be used to define the input level Analyzer Level softkey).

N

The trigger settings Signalling, Free Run, RF Power and IF Power are available. The measurement
can be triggered by the CMU's signalling unit. Triggering by an additional external signal, however, is
not possible.

fl 1S136 300 Modulation
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Fig. 4-40 Measurement menu Modulation

Test Settings

The selections and test settings provided by the Application and Display/Marker softkeys are identical
with those in the Non Signalling mode (see section Test Settings on page 4.20 ff.). The remaining
softkeys are equal to the softkeys of the same name in the Power menu (see page 4.67 ff.).
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Measurement Results

The values shown in the measurement menu Modulation can be divided into three groups:
e Setting values

e Scalar measurement results (single values),

< Arrays (traces plotted as a function of time).

The measurement menu for the Overview application shows all scalar results but no trace. The
measurement menus for the remaining three applications are analogous and show the phase error, the
(relative) magnitude error or the (relative) error vector magnitude as a function of time and the
corresponding peak and effective values. The range and unit of the y-axis is adjusted to the measured
quantity. In contrast to the Non Signalling mode (see p. 4.22 ff.) the first parameter line contains also the
MAC of the mobile station, and the Timing Error is indicated. Besides the display and interpretation of
the results are identical.

Timing Error The Timing Error output field, which is displayed in the right-hand output field of the
Modulation measurement menu, indicates the time offset (in symbol periods)
between the expected and the measured timing of the current burst. The expected
timing results from the timing of the BS signal and the (known) timing advance of
the mobile station.

The Timing Error can be determined with trigger mode Signalling only; see section
Signals of the Mobile Phone (Connection Control — MS Signal) on page 4.96 ff.

Measurement Configurations (Modulation Configuration)

The popup menu Modulation Configuration contains two tabs to define the parameters of the phase and
frequency error measurement including the error tolerances.

The popup menu Modulation Configuration is activated by pressing the main softkey in the top right of
the graphical measurement menu Modulation (this softkey reads Phase Error, Magnitude Error or Err.
Vector Magnitude, depending on the selected application) twice. By pressing the associated hotkeys, it
is possible to change between the tabs.

The functions of the Modulation Configuration menus are described in section IS 136 800/1900-MS Non
Signalling, see p. 4.26 ff.
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Adjacent Channel Power Measurements

The menu group Spectrum comprises the functions for measurement of the adjacent channel power
(ACP) which can be measured and plotted either in the frequency or in the time domain. The
measurement results are displayed in the graphical measurement menu Spectrum, the popup menu
Spectrum Configuration is used for configuration of the measurements.

Apart from few exceptions (which also apply to the menu Power), the menu group Spectrum does not
differ from the same menu group in the measurement mode IS 136 800/1900-MS Non Signalling (see p.

4.29 ff.):

1.
used to define the input level (Analyzer

N

Level softkey).

The mobile attenuation code (MAC) can be set with the DTC Mac/DTC Chan. softkey and can be

The trigger settings Signalling, Free Run, RF Power and IF Power are available. The measurement

can be triggered by the CMU's signalling unit. Triggering by an additional external signal, however, is

not possible.
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Fig. 4-41 Measurement menu Spectrum

Test Settings

The selections and test settings provided by the Application and Display/Marker softkeys are identical
with those in the Non Signalling mode (see section Test Settings on page 4.30 ff.). The remaining
softkeys are equal to the softkeys of the same name in the Power menu (see page 4.67 ff.).
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Measurement Results

The Spectrum measurement menu and the results depend on the selected display range (application,
i.e. ACP Frequency Domain or ACP Time Domain). The range and unit of the y-axis is adjusted to the
measured quantity.

In contrast to the Non Signalling mode (see p. 4.33 ff.) the first parameter line contains also the MAC of
the mobile station. Besides the display and interpretation of the results is identical.

Spectrum Configurations (Spectrum Configuration)

The popup menu Spectrum Configuration contains two tabs to define the parameters of the spectrum
measurement including the error tolerances.

The popup menu Spectrum Configuration is activated by pressing the main softkey in the top right of the
graphical measurement menu Spectrum twice (this softkey reads ACP Frequency Domain or ACP Time
Domain, depending on the selected application). By pressing the associated hotkeys, it is possible to
change between the tabs.

The functions of the Spectrum Configuration menu are described in section IS 136 800/1900-MS Non
Signalling, see p. 4.37 ff.
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Receiver Quality Measurements

The menu group Receiver Quality assesses the sensitivity of the mobile station receiver via a bit error
rate test. The measurement results are displayed in the graphical measurement menu Receiver Quality,
the popup menu Receiver Quality Configuration is used for configuration of the measurements. Instead
of the application BER (bit error rate tests) provided in the measurement mode IS 136 800/1900-MS
Non Signalling (see p. 4.39 ff.), the mobile-assisted handoff report (MAHO) is available in Signalling
measurements.

Mobile assisted handoff (MAHO) is a process in which a mobile operating on a DTC measures the received signal
strength (RSS) and BER on the current forward DTC and the RSS on up to 24 neighbor cell channels and reports
this information to the network. The MAHO channels that the network sends to the mobile for measurement are
typically the channels on which the DCCHs of neighboring cells and sectors are located.

The network uses the MAHO report to decide whether the mobile should be handed off to another cell. For the
CMU, the contents of the MAHO report are automatically provided by the mobile phone and do not represent real
measured quantities.

The standard specifies a MAHO and an extended MAHO measurement to be performed by IS 136 mobile phones:

MAHO The mobile measures the signal strength (RSSI) and 3-bit Bit Error Rate (BER) on the current
traffic channel. In addition, it determines the RSSI in a definite number of neighbor channels.

Extended MAHO  The mobile measures the signal strength (RSSI) and 4-bit Bit Error Rate (BER) plus one of the
quantities CIR or WER on the current traffic channel. In addition, it determines the RSSI in a
definite number of neighbor channels.

Prerequisites The MAHO test can be performed while a call connection between the CMU and the
MS under test is established (signalling state Call Established). Measurement
configurations such as the selection of neighbor channels can be performed in any
signalling state (including Call Established).

Extended MAHO tests require a mobile with protocol version TIA/EIA 136 PV2 or
later. For mobile phones with earlier protocol versions, the Extended MAHO
parameters in the configuration menu can still be set. However, the Application —
Extended MAHO hotkey is grayed so that it is not possible to activate the
application.

Measurement Menu (Receiver Quality)

The Receiver Quality menu shows the results and the most important parameters of the MAHO test.

e The measurement control softkey MAHO (which changes to Extended MAHO if that application is
selected) controls the MAHO test, indicates its status (RUN | HLT | OFF), and (if pressed twice)
opens the Receiver Quality Configuration menu.

¢ The remaining softkeys on the right softkey bar are combined with various hotkeys. The
softkey/hotkey combinations provide test settings and switch over between different measurements.
The entry of values is described in section Test Settings on p. 4.5 ff.

*« The measurement results are shown in two tables.

The measurement menu Receiver Quality can be accessed from any other measurement menu of
function group IS 136 800 Non Signalling using the Menus — Receiver Quality hotkey. It can be opened
also from the Menu Select main menu (with the associated key at the front of the instrument).
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Fig. 4-42 Measurement menu Receiver Quality (application MAHO)

Test Settings

The Analyzer Level, MS Signal, BS Signal, and Menu settings are identical with those in the Power
menu (see section Test Settings on page 4.67 ff.). The following softkeys and hotkeys differ from the
Power measurement:

The Application softkey selects the measurement application. The two alternative
applications MAHO and Extended MAHO are displayed in separate measurement
menus. When an application is selected, the corresponding measurement menu is
called up. The configuration settings for both applications, however, are listed in a
common popup-menu (see section Receiver Quality Configurations (Receiver
Quality Configuration) on page 4.82 ff.).

Appli-
cation

MAHO The MAHO hotkey selects the (basic) MAHO test. In this application the CMU
displays the BER and the RSSI in the current traffic channel plus the RSSI in up to
24 neighbor channels; see explanations in section Measurement Results on p.
4.78 ff.

Remote control
No explicit switchover command. All single shot measurements are identified by the
2"/3" level keywords . . . RXQual i t y: MAHO. . .

Extended The Extended MAHO hotkey selects the extended MAHO test. In this application
MAHO the CMU displays the BER and the RSSI in the current traffic channel plus the RSSI
in up to 22 neighbor channels. Compared to the MAHO application, the BER is
coded with a higher resolution and the RSSI scale contains ten additional levels;
see Table 4-5 on p. 4.80 and Table 4-6 on p. 4.80. In addition, either the CIR or the
WER in the current traffic channel is returned; see explanations in section
Measurement Results on p. 4.78 ff.

1115.6688.12 4.77 E-3



Signalling: Receiver Quality Measurements CMU-K27/-K28

This hotkey is disabled (grayed) if the mobile under test is not capable of providing
an extended MAHO report (see also Prerequisites in section Receiver Quality
Measurements on p. 4.76 ff.).

Remote control
No explicit switchover command. All single shot measurements are identified by the
2"/3" level keywords . . . RXQual i t y: EMAHo. . .

Measurement Results

In the MAHO application the BER and the RSSI in the current traffic channel plus the RSSI in up to 24
neighbor channels are displayed in two tables.

Channel Guality
0.01<=BER<0.1 EER
-73 dBm RsSI

Meighbour Cell (AHO)
Channel/Band RSS! Channel/Band RSS!

200800 -63dBm | 2001900 - 63 dBm
222000 -65dBm | 2221900 - B85 dBm
223800 -63dBm | 223100 - 89 dBm
224500 -63dBm | 2241900 - 83 dBm
2258000 -69dBm | 2251900 - 89 dBm
2268500 -69dBm | 226100 - 63 dBm
22700 -61dBm | 2271900 - 81 dBm
228800 -65dBm | 228100 - B85 dBm
229g00 -69dBm | 229100 - 89 dBm
23080 -73dBm | 230100 - 73 dBm
229g00 -69dBm | 229100 - 89 dBm
230800 -73dBm | 230100 - 73 dBm

Fig. 4-43 Display of results (Receiver Quality — MAHO)

BER

Remote control

1115.6688.12

The BER output field indicates the channel quality (measured raw BER level
reported by the mobile phone) in the current traffic channel.

According to the standard, the traffic channel quality is coded in terms of 2°=38
dimensionless levels. A high quality level implies a high bit error rate and thus a
poor received signal quality. The CMU returns the actual BER range (right column
of Table 4-3).

Table 4-3 Definition of BER Levels (MAHO)

Channel quality level Bit error rate

0% < BER < 0.01%
0.01% <BER < 0.1%
0.1% < BER < 0.5%
0.5% <BER < 1%
1% <BER < 2%
2% < BER < 4%
4% < BER < 8%
8% < BER < 100%

~NOoO O WN PO

[ SENSe: ] RXQual i ty: CQUal i ty: BER?
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RSSI The RSSI output field indicates the received signal strength (RSSI reported by the
mobile phone) in the current traffic channel. According to the standard, the RSSI
information is coded in terms of 2° = 32 dimensionless levels depending linearly on
the absolute measured power. A large RSSI corresponds to a high received signal
input power. The CMU returns the actual signal strength (right column of Table 4-4).

Table 4-4 Definition of RSSI levels (MAHO)

RSSI value Signal strength
31 >-51 dBm
30 —53dBm
29 -55 dBm
2 109 dBm
1 —111 dBm
0 <-113dBm

Remote control [ SENSe: ] RXQual ity: CQUal i ty: RSSI ?

MAHO Table The Neighbor Cell (MAHO) table contains the channel numbers and RSSI (reported
by the mobile phone) in up to 24 neighbor channels (Neighbor Cell (MAHO)). To
obtain a non-empty table, the list of neighbor channels must be defined in the
configuration menu; see section Receiver Quality Configurations (Receiver Quality
Configuration) on p. 4.82 ff.

Remote control [ SENSe: ] RXQual i t y: MAHO NCELI s?
[ SENSe: ] RXQual i t y: MAHO NCELI <nr >?

In the Extended MAHO application the BER and the RSSI in the current traffic channel plus the RSSI in
up to 22 neighbor channels are displayed in two tables. A third table contains either the CIR or the WER
in the current traffic channel.

Channel Guality
0.01 «<=BER < 0.1 BER 12.0<=CIR <13.0 CIR
-73 dBm RSSI --- WER

Neighbour Cell (Extended MAHOD)
Channel/Band RSS! Channel/Band RSS!

200800 -63dBm | 2001900 - 63 dBm
222000 -65dBm | 2221900 - B85 dBm
223800 -63dBm | 223100 - 89 dBm
224500 -63dBm | 2241900 - 83 dBm
2258000 -69dBm | 2251900 - 89 dBm
2268500 -69dBm | 226100 - 63 dBm
22700 -61dBm | 2271900 - 81 dBm
228800 -65dBm | 228100 - B85 dBm
229g00 -69dBm | 229100 - 89 dBm
23080 -73dBm | 230100 - 73 dBm
22900 -69dBm | 229100 - B89 dBm

Fig. 4-44 Display of results (Receiver Quality — Extended MAHO)

BER / RSSI The BER and RSSI output fields indicate the channel quality (measured raw BER
level reported by the mobile phone) and the RSSI the current traffic channel.
Compared to the MAHO application, the BER is coded with a higher resolution and
the RSSI scale contains ten additional levels:
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Remote control

MAHO Table

Remote control

Table 4-5 Definition of BER Levels (Extended MAHO)

Channel quality level Bit error rate

0 0% < BER < 0.01%
1 0.01% < BER < 0.1%
2 0.1% < BER < 0.5%
3 0.5% < BER < 1%
4 1% < BER <1.5%
5 1.5% < BER < 2%
6 2% < BER < 2.5%
7 2.5% < BER < 3.0%
8 3.0<BER < 3.5%
9 3.5<BER < 4.0%
10 4.0 <BER <4.5%
11 4.5 <BER <5.0%
12 5.0 < BER < 6.0%
13 6.0 < BER < 7.0%
14 7.0 < BER < 8.0%
15 8% < BER < 100%

Table 4-6 Definition of RSSI levels (Extended MAHO)

RSSI value Signal strength
41 >-31 dBm
40 —33dBm
39 -35dBm
2 110 dBm
1 —111 dBm
0 <-113dBm

[ SENSe: ] RXQual i t y: EMAHo: BER?
[ SENSe: ] RXQual i t y: EMAHo: RSSI ?

The Neighbor Cell (MAHO) table contains the channel numbers and RSSI (reported
by the mobile phone) in up to 23 neighbor channels (Neighbor Cell (MAHO)). To
obtain a non-empty table, the list of neighbor channels must be defined in the
configuration menu; see section Receiver Quality Configurations (Receiver Quality
Configuration) on p. 4.82 ff.

[ SENSe: ] RXQual i t y: EMAHo: NCELI s?
[ SENSe: ] RXQual i t y: EMAHo: NCELI s: CELL<nr >?

The quantities CIR and WER are measured alternatively, depending of the Report Selection parameter
setting in the configuration menu. This is in accordance with the specification for the extended MAHO
measurement given in the standard.

CIR

1115.6688.12

The CIR output field indicates the Carrier to Interference Ratio of the forward DTC.
This quantity equals to the ratio of (average received signal level) to (average
interference plus noise) or an appropriate approximation evaluated by the mobile
phone.
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Remote control

WER

Remote control

1115.6688.12

Table 4-7 Definition of CIR Levels

Channel quality level Carrier to Interference Ratio (CIR)
0 CIR<8.0dB
1 8.0<CIR<9.0dB
2 9.0<CIR<10.0dB
3 10.0<CIR<11.0dB
4 11.0<CIR<12.0dB
5 12.0<CIR<13.0dB
6 13.0<CIR<14.0dB
7 14.0<CIR<15.0dB
8 15.0<CIR<16.0dB
9 16.0<CIR<17.0dB
10 17.0<CIR<18.0dB
11 18.0<CIR<19.0dB
12 19.0<CIR<20.0dB
13 20.0<CIR<21.0dB
14 21.0<s=CIR<22.0dB
15 CIR=22.0dB

[ SENSe: ] RXQual i t y: EMAHo: CI R?

The WER output field indicates the Word Error Rate (WER) which equals the ratio
of (number of incorrect received words) to (total number of transmitted words). A
word is equal to a Layer 2 frame. Incorrect words are defined as having a CRC
check that fails.

According to the standard, the control channel quality is expressed in terms of 2% =
16 dimensionless WER levels. A high quality level implies a high WER and thus a
poor received signal quality. The CMU returns the actual WER range (see Table
4-8).

Table 4-8 Definition of WER Levels

Channel quality level Word Error Rate (WER)
0 0%
1 0<WER< 2%
2 2<WER< 4%
3 4 <WER < 6%
4 6 <WER < 8%
5 8 < WER < 10%
6 10 < WER < 12%
7 12 < WER < 14%
8 14 < WER < 18%
9 18 < WER < 20%
10 20 < WER < 25%
11 25 < WER < 30%
12 30 < WER < 40%
13 40 < WER < 50%
14 50 < WER < 60%
15 WER > 60%

[ SENSe: ] RXQual i t y: EMAHo: VIER?
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Receiver Quality Configurations (Receiver Quality Configuration)

The popup menu Receiver Quality Configuration configures the Receiver Quality measurement. The
popup menu Receiver Quality Configuration is called up by pressing the measurement control softkey in
the top right of the in the Receiver Quality menu twice (this softkey reads MAHO or Extended MAHO,
depending on the application selected).

The Control tab of the configuration menu determines:

e The list of traffic channel numbers in the neighbor cells (Neighbor Cell) for both the MAHO and the
Extended MAHO application

e The additional measured quantity in the Extended MAHO application (Report Selection)

B Receiver Quality Configuration 136 800
Control
EEBER —> —Setup maro |
[~ MAHO ||ﬁ
Diefault Settings [Cormpress]
~ [Neighbour Cell Channel  Band Channel  Band
Channel 1, 2 Off Off Off Off
Channel 3, 4 Off Off Off Off
Channel 5, 6 Off Off Off Off I~
Channel 7, 8 Off Off Off Off
Channel 9,10 Off Off Off Off
Channel 11,12 Off Off Off Off
Channel 13, 14 Off Off Off Off
Channel 15, 16 Off Off Off Off
Channel 17, 18 Off Off Off Off
Channel 19,20 Off Off Off Off

Fig. 4-45 Receiver Quality — Control

Default Settings The Default Settings switches set all parameters of a given application to their
default values. The default values are quoted in the command description in chapter
6 of this manual.

Remote control CONFi gur e: RXQual i ty: MAHO CONTr ol : DEFault ON | OFF
CONFi gur e: RXQual i ty: EMAHo: CONTrol : DEFault ON | OFF

MAHO — The Neighbor Cell field defines a maximum of 24 forward traffic channel numbers

Neighbor Cell in the neighbor cells. The mobile measures the RSSI on these neighbor channels
and reports them to the tester (MAHO report, see section Receiver Quality
Measurements on page 4.76 ff. If the List Sorted box is checked, the neighbor
channel list is sorted according to the channel number.

IS 136 channel numbers between 1 and 799 and between 990 and 1023 are
assigned in both the 800 MHz and the 1900 MHz hyperband (see Table 4-2 on p.
4.54). Therefore, to unambiguously determine the channels, the Band (800 or
1900) must be selected in addition. For unique 1900 MHz channels, the Band
parameter is fixed to 1900.

Remote control CONFi gur e: RXQual i t y: MAHO CONTr ol : NCELI s: CHANnel
CONFi gur e: RXQual i ty: MAHO CONTr ol : NCELI s: BAND
CONFi gur e: RXQual i ty: MAHO CONTr ol : NCELI s: CELL
CONFi gur e: RXQual i ty: MAHO CONTr ol : NCELI s: LSORt ed
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Extended MAHO
— Report
Selection

Remote control

Extended MAHO
— Neighbor Cell

Remote control

1115.6688.12

The Report Selection parameter determines which quantity is measured in addition
to the BER (for traffic channels) and the RSSI.

CIR (disabled WER) CIR measurement without WER measurement
WER (disabled CIR) WER measurement without CIR measurement

Measurement of either the CIR or the WER is in accordance with the standard.

CONFi gur e: RXQual i t y: EMAHo: CONTr ol : RSELect

The Neighbor Cell field defines a maximum of 22 forward traffic channel numbers
in the neighbor cells. The mobile measures the RSSI on these neighbor channels
and reports them to the tester (Extended MAHO report, see section Receiver
Quality Measurements on page 4.76 ff. If the List Sorted box is checked, the
neighbor channel list is sorted according to the channel number.

IS 136 channel numbers between 1 and 799 and between 990 and 1023 are
assigned in both the 800 MHz and the 1900 MHz hyperband (see Table 4-2 on p.
4.54). Therefore, to unambiguously determine the channels, the Band (800 or
1900) must be selected in addition. For unique 1900 MHz channels, the Band
parameter is fixed to 1900.

CONFi gur e: RXQual i t y: EMAHo: CONTr ol : NCELI s: CHANnel
CONFi gur e: RXQual i t y: EMAHo: CONTr ol : NCELI s: BAND
CONFi gur e: RXQual i t y: EMAHo: CONTr ol : NCELI s: CELL
CONFi gur e: RXQual i ty: EMAHo: CONTr ol : NCELI s: LSORt ed
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Connection Control (Contd.)

The popup menu Connection Control controls the Signalling procedures (call setup and release,
services, signalling parameters) and determines the inputs and outputs with the external attenuation
values and the reference frequency.

The purpose of the Signalling test mode is to perform measurements with an existing call connection to
the mobile station. Therefore the first two tabs for setting up the call (Connection Control — Connection)
appear immediately after selection of the function group IS 136 800/1900-MS Signalling in the Menu
Select menu. Alternatively, the Connection Control menu can be called up by pressing the softkey
Connect. Control at the top right in every measurement menu; the individual tabs can be accessed via
the hotkey bar at the lower edge of the screen. By pressing the Escape key, the Connection Control
menu is closed and the CMU changes to the measurement mode.

The two tabs Connection Control — Connection displayed immediately after the function group IS 136
800/1900-MS Signalling is activated are described at the beginning of section TDMA Mobile Tests
(Signalling on p. 4.60 ff. The remaining tabs of the Connection Control — Connection menu are
described below.

Connection Control in the Registered State

The popup menu Connection (Registered) provides information on
e The current data of the mobile station (Mobile registered),
* The status and result of the peak power measurement (Wideband Power).

Besides, it contains softkeys which lead to other signalling states:

« Deactivation of the control channel signal for synchronization and call release to the mobile station
(Signal Off),

« Establishing a call to the mobile station (Call to MS -> state Call Established),

The popup menu Connection (Registered) is opened when a successful call (in which case the mobile is
considered as being registered) is released (Call Release softkey in the Alerting or in the Call
Established state, MS call release, loss of radio link) or when registration is initiated by the mobile
phone. It is replaced by the Connection (Alerting) menu if the CMU initiates a call to the mobile phone
(Softkey Call to MS), or by the Connection (Call Established) menu if the mobile phone initiates a call to
the CMU, see Fig. 4-31.

Note: If synchronization is lost during the operation (because of a low signal level etc.) the
warning Loss of radio link ! will appear.

At the same time, bit 2 is set in the STATus:OPERation register. The message window is
closed after a while or after it is confirmed by pressing the ENTER key.
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Connect.
’Control ’

Fig. 4-46 Connection Control —

h. Connect.
C"ZI 3136800 Modulation |Control

Bl 15136800 Connection Control g Registered
Make a call from the mobile or press T
the Call to MS|key. O'gf"a
Mobile Mobile registered Call to
Info MSID : MM 8431958 MS
ESN 235-8431958
Power Class 4
DT not supported
Bandwidth 25 MHz
Protocol Version TIA/EIA-136-0 PVO
Add. Capabilities
Software Vintage 0 Open Pop.
Firmware Vintage 0 autom.
| = DESrans ﬁlfdidehand
= Power
Connection | OtherCall | MSSignal | BSSignal | Network | AFRFGh| Sync. |

Connection (Registered)

The function of the Power softkey is described in section Connection Control with "Signal Off on page
4.61, the softkey Signal Off in section Connection Control with "Signal On on page 4.63.

Mobile Info

1115.6688.12

The table Mobile Info indicates the mobile parameters transferred to the CMU in the
registration. A selection of the signalling parameters appears also when the call has
been established (see section Connection Control with Call Established on page

4.89).
MSID

ESN

Power Class
DTX
Bandwidth

Protocol Version

Type of code number used to identify the mobile phone.
Depending on the mobile phone, one of the following four
MSID types may be used:

TMSI 20 20-bit Temporary Mobile Station Identity

TMSI 20 24-bit Temporary Mobile Station Identity

MIN 34-bit Mobile Station Identification Number

IMSI 50-bit International Mobile Subscriber Id. Number

Default values for all MSID types can be defined in the
Network tab (see p. 4.102 ff.)

32-bit Electronic Serial Number, to be sent with every
signalling message (only on request; if the ESN is switched
off in the Requested Mobile Data section of the Network tab
described on page 4.102 ff, it is not transmitted so the
signalling process is speeded up)

Power class of the mobile, see Table 4-9 on page 4.90
Discontinuous transmission mode capability

Width of the whole RF band used (either 20 MHz or 25 MHz
for both the 800 MHz and the 1900 MHz hyperband)

Protocol standard of the mobile phone

If it is requested in the Connection Control — Network menu (see page 4.102 ff.), the
Capability Report containing the following information on the mobile phone is
displayed (Add. Capabilities):

Software Vintage
Firmware Vintage

Model Number

Software version number
Firmware version number
Model number of mobile defined by the manufacturer
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Manufacturer Code
Max. Supp. PFC
SOC Support
BSMC Support
Async. Data Supp.
G3 Fax Support

SMS Broadcast S.
Subaddressing S.
Supported Freq. B.2

IRA Support

User Group Support
800 MHz Ana. Sup.?
DTC Supp.

STU-III Supp.
Voice Coder Map

Complete Model No.
Alternate SOC S.

Multilingual S. Map |.

Information element mobile station

manufacturer

Max. Paging Frame Class, interval between occurrences of
a mobile's paging channel

Support of 12-bit System Operator Code used to identify a
licensed service provider

Support of 8-bit Base Station Manufacturer's Code used to
identify the manufacturer of the network infrastructure

Support of asynchronous data service (digital
switched data service)

Support of group 3 fax service (digital circuit-switched data
service)

Support of broadcast short message service
Support of subaddressing

Support of the individual frequency bands listed in Table 4-2
on page 4.54 ff.

Support of IRA address encoding
Support of user groups
Analog speech support in the 800 MHz band (AMPS)

Support of full-rate, half-rate, double or triple-rate digital
traffic channels

Support of STU-III Secure Terminal Unit

List of voice coders supported by the mobile (not provided
by all mobiles)

Complete 8-bit model number defined by the manufacturer

12-bit system operator code used to identify the system
provider

Multilingual support of the mobile phone

identifying the

circuit-

FACCH/SACCH ARQ Map Support of FACCH/SACCH ARQ mode on the DTCs

DADS Support Info

(ARQ = Automatic Retransmission Response)
Support of DADS operation

Encryption and Privacy Map Identification of the encryption and privacy modes

Advice Support

supported by the mobile station
Support of ADVICE

The Capability Report is transmitted on request every time the mobile station is
switched on. If the Capability Report is switched off in the Requested Mobile Data
section of the Network tab, the mobile phone doesn't transmit the information so the
signalling process is faster.

Note on Other Call / Handoff Procedures:

The information on the Supported Frequency Bands and the 800 MHz Analog
Support reported by the mobile is used to check — and possibly restrict — the default
destination network list for Other Call and Handoff procedures (see p. 4.92 ff.). If the
Capability Report is switched off, this information is only available after a call has
been established.

Other Calls, which are always initiated in the Registered state, may fail if a
destination network that is not supported by the mobile under test is selected. To
exclude this, either the mobile station must be known or the capability report must
be requested when the mobile is switched on (see Requested Mobile Data section

2 See Note on Other Call / Handoff Procedures at the end of this paragraph.
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of the Network tab).

Handoffs are always initiated in the Call Established state so that the destination
network list displayed is correct. Moreover, the Mobile Info is stored and therefore
available in the destination network, too.

Remote control [ SENSe: ] MSSi nfo:...?

Call to

MS The softkey Call to MS sets up a call to the mobile station.

A user prompt below the header indicates the function of this softkey. On pressing it
the message Paging in progress ... is displayed below the header. As soon as the
mobile responds (rings), the CMU changes to the signalling state Alerting. When the
mobile is picked up, the CMU changes to the signalling state Call Established.

Remote control PROCedur e: Si gnal | i ng: ACTi on CTM

Open Pop. The softkey Open Pop. autom. contains a field which activates or suppresses the
autom. O display of the popup menu Connection (Registered).

« In the default setting (Open Pop. autom. on), the popup menu is displayed each
time the Registered state is reached (due to a change of the signalling state or
function group).

« In the alternative setting (Open Pop. autom. off), the popup-menu is suppressed.
Signalling may still be controlled, e.g., via the mobile. Moreover, the popup menu
Connection (Registered) can also be opened explicitly by pressing the
corresponding hotkey in the menu group Connection Control.

Remote control -

Connection Control in the Alerting State

The popup menu Connection (Alerting) provides information on
« The characteristics of the registered mobile station (Mobile info)
e The status and result of the peak power measurement (Power)

Besides, it contains softkeys which lead to other signalling states:

« Deactivation of the control channel signal for synchronization and call release (Signal Off)

« Call Release while keeping the control channel signal switched on (-> state Registered)

The popup menu Connection (Alerting) is opened while the mobile phone is ringing during a call setup
(Call to MS softkey in the Signal On or in the Registered state). It is replaced by the Connection (Call
Established) menu when the mobile phone accepts the call (is picked up), or by the Connection

(Registered) menu if the call is released (Call Release softkey, MS call release, alert timeout after 5
page messages, loss of radio link), see Fig. 4-31.
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Ch. 1 . Connect.
Connect. _— |S136800 Modulation |Control

Control } B 15136800 Connection Control &g Alerting
The mobile is alerting, please accept T
the call at the mobile. 19na
Off
Mobile Info Call
MSID : MIN 8431958 Release
ESN 235-8431958 -
Poimer Class 4
DT not supported
Bandwidth 25 MHz
Protocol Version TIAEIA-136-0 PYO
Open Pop.
autom.

ME Signad o
Wideband
T e ﬁpw

Peak

Conneclionl Other Call | MS Signal | BS Signal | Network | AFIRF(‘_<}»| Sync. |

Fig. 4-47 Connection Control — Connection (Alerting)

The function of the Power softkey is described in section Connection Control with "Signal Off on page
4.61, the softkey Signal Off in section Connection Control with "Signal On on page 4.63.

Mobile Info The table Mobile Info indicates the characteristics of the called mobile station. All
parameters are already displayed in the Registered state and described on page
4.84 ff.

Remote control SENSe: M5Si nfo: ... ?

Call The Call Release softkey releases the call connection to the mobile station. The
Release CMU changes to the signalling state Registered.
Note: Before the call is released from either the CMU or the mobile, the

mobile stores the current control channel number. This control channel
information can be used to attempt a subsequent call setup without
scanning the whole IS 136 channel range. This not only speeds up
consecutive call attempts between the CMU and the same mobile but
also prevents the mobile from connecting to a real network competing
with the tester.

Remote control PROCedur e: Si gnal | i ng: ACTi on CRELease

Close Pop. The softkey Close Pop. autom. contains a button which can be used to close the
autom. O menu Connection (Alerting) automatically when a call is set up.

* In the default setting (Close Pop. autom. on), the popup menu is closed as soon
as the signalling state Alerting is reached or a handoff is performed.

« In the alternative setting (Close Pop. autom. off), the popup-menu must be
closed explicitly (e.g. via the Escape key) to continue the measurement.

Remote control -
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Connection Control with Call Established
(Signalling State Call Established)

The popup menu Connection (Call Established) provides information on

A selection of signalling parameters of the mobile station (Mobile Info)
The status and result of the peak power measurement (Wideband Power)

It contains softkeys leading to other signalling states (see Fig. 4-31):

Deactivation of the signal for synchronization and call release to the mobile station (Signal Off)
Call release to mobile station (Call Release -> state Registered)

It permits the following network and signal parameters to be entered:

Digital mobile attenuation code in the MS traffic channel (DTC MAC)
Number and frequency of the BS traffic channel (DTC Channel)
Time slot configuration in the BS traffic channel (DTC Slot Config.)
Way of returning the data received from the mobile (Speech Mode)
Level of the BS traffic channel (DTC Level)

The popup menu Connection (Call Established) is opened when a call is initiated by a mobile station
which is already registered (Signal On or Registered state), or after a call initiated by the CMU is
accepted by the mobile station. It is replaced by the Connection (Signal Off) menu when the DCCH
signal is switched off (Signal Off softkey) or if the mobile is switched off, or by the Connection
(Registered) menu if the call is released (Call Release softkey, MS call release, loss of radio link), see
Fig. 4-31.

Note: If the synchronization is lost during operation (because of a low signal level etc.) the

Ch. 1 . opam Connect.
Connect. o IS136800 Modulation |Control
Control ) B 1S136800 Connection Control & Call Established

MESignal Mabile Info -
DTC Signal
6 +12.0 dBm MSID : Mk 8431858
MaC | N | ESN 235-8431958 off
; Power Class 4
O | [ 1l eroosmel [ T
- AN ra
Channel Protocol Version 4| TIA/EIA-136-0Pv0 | RElease
Dialled Murmber -

DTC Slot “nice Cader ACELP

Config

peech

Mode

DTC ~80.00 dBm Close Pop.

Level autom.

ME Signad o
Wideband
| 140 & N ﬁ
= Power
Connection | Handoff | MS Signal | BS Signal | Network | AFIRF(‘_<}»| Sync. |

warning Loss of radio link ! will appear.

At the same time, bit 2 is set in the STATus:OPERation register. Prior to further operation,
confirm the reception of the message by pressing the ENTER key.

Fig. 4-48 Connection Control — Connection (Call Established)
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The function of the softkeys Signal Off and Power is described in section Connection Control without
Signal on page 4.61. The softkeys Call Release and Close Pop. autom. are described in the previous
section, Connection Control in the Alerting State.

The MS Signal panel contains the DTC MAC softkey.

DTC

MAC The DTC MAC softkey sets the mobile attenuation code.

The DTC MAC can be entered either as a dimensionless number or a maximum
output power in dBm. For a definition of the MAC scale and the corresponding
maximum output powers see Table 4-9 on page 4.90.

Remote control PROCedure: SIGNal I ing[: DTC]: MAC 0 to 10

IS 136 mobile phones are divided into different power classes according to their maximum output power: The
nominal Effective Radiated Power (ERP) of a mobile (which is the average power of the mobile while in digital
mode) depends on both its power class and the MAC. The ERP values and the tolerance limits in the following
table are taken from the TIA/EIA standard.

Table 4-9: IS 136 Power classes and mobile attenuation codes (MAC)

MAC ERP in dBm, IS 136 800 Tolerance | ERP in dBm, IS 136 1900 Tolerance
in dB indB
Class | Class Il Class lll Class IV Class Il Class IV
0 36 32 28 28 +2/-4 30 28 +2 /-4
1 32 32 28 28 +2/-4 30 28 +2 /-4
2 28 28 28 28 +2/-4 28 28 +2 /-4
3 24 24 24 24 +2/-4 24 24 +2 /-4
4 20 20 20 20 +2/-4 20 20 +2 /-4
5 16 16 16 16 +2/-4 16 16 +2 /-4
6 12 12 12 12 +2/-4 12 12 +2 /-4
7 8 8 8 8 +2 /-4 8 8 +2 /-4
8 8 8 8 4+3dB +2 /-6 4+3dB 4+3dB +2 /-6
9 8 8 8 0+6dB +2/-6 0+6dB 0+6dB +2/-6
10 8 8 8 -4+9dB +2 /-6 -4+9dB | -4+9dB +2/-6
Note: The ERP requirements in Table 4-9 above must be satisfied by the complete mobile station

transmitter consisting of the mobile station and the antenna system that includes any
interconnecting cable (TIA/EIA-136-270, Sect. 1.3 C). If the mobile station uses an antenna
system with known gain or loss that is to be connected to the Transceiver Unit RF output
connector, the antenna gain or loss can be compensated for by setting an appropriate
external input attenuation (Ext. Att. Input) at the CMU; see section AF/RF Connectors
(Connection Control — AF/RF) on p. 4.105 ff.

The panel BS Signal contains two softkeys which are used for configuration of the CMU's forward traffic
channel signals. All these parameters can also be set in the BS Signal tab; see section Signals of the
CMU (Connection Control — BS Signal) on p. 4.99 ff.

DTC
Channel

The DTC Channel softkey determines the number of the forward digital traffic
channel and the corresponding RF frequency.

It is sufficient to enter one value; the other one is automatically determined
according to the IS 136 channel assignment. For an overview of IS 136 channels in
the forward path see Table 4-2 on p. 4.54.

PROCedur e: SI GNal | i ng[ : DTC] : CHANnel
CONFi gur e: BSSi gnal [ : DTC] : CHANnel

<Channel >
<Channel >

Remote control
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DTC Slot
Config.

Remote control

Speech
Mode

Remote control

DTC
Level

Remote control

Mobile Info

Remote control

1115.6688.12

The DTC Slot Config. softkey specifies the two timeslots of a TDMA frame which
are paired to form a full-rate traffic channel.

A full-rate traffic channel is composed of a timeslot pair separated by 20 ms so that
the combinations 1&4, 2&5, and 3&6 are allowed.

PROCedur e: SI GNal | i ng[ : DTC] : SLOTconfig Cl4] C25 | C36
CONFi gur e: BSSi gnal [ : DTC] : SLOTconfig Cl14] C25 | C36

The Speech Mode softkey determines how the CMU returns the data received from
the mobile. This parameter is relevant for testing the quality of a call.

Echo Loop-back mode with delay. The CMU sends back all data
received on the DTC after 25 TDMA frames, correspondingto 1 s
(50 timeslots for full-rate channels). If the CMU does not receive
speech data in this operating mode, a bit pattern is automatically
sent, producing “silence” in the receiver of the mobile station.

Loop Loop-back mode with minimum delay: The CMU sends back all
data received on the DTC after 20 ms.
Handset The CMU sends and receives speech frames that are routed to

the internal speech codec (option CMU-B52). The speech codec
converts digital speech signals into analog signals and vice
versa. Analog AF output signals are provided via the SPEECH
connector at the front panel of the instrument. The analog AF
input signal at the SPEECH connector is amplified by 22.5 dB.

This setting requires the CMU to operate with an ACELP voice
coder. It can be used for separate forward and reverse audio
application measurements, e.g. by setting up a voice connection
between the CMU and the mobile via an R&S Handset.

Note: Option CMU-B41, Audio Generator and Analyzer, provides an
additional test functionality for audio signals. See section AF/RF
Connectors (Connection Control — AF/RF) on p. 4.105 ff. and
description of CMU-B41 in the CMU200/300 operating manual.

CONFi gur e: BSSi gnhal : SPEech ECHO | LOCP | HSET

The DTC Level softkey defines the level in dBm of the forward traffic channel.

PROCedur e: BSSi gnal [ : DTC] : LEVel
CONFi gur e: BSSi gnal [ : DTC] : LEVel

The table Mobile Info indicates the characteristics of the connected mobile station:
Dialed Number  Number dialed at the mobile station (Call from MS),
Voice Coder Vocoder model of the mobile station.

The remaining parameters are already displayed in the Registered state and
described on page 4.84 ff.

[ SENSe: ] MSSi nf o. . .
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Call to Another Network (Connection Control — Other Call)

The Other Call tab sets up a call from the current (Origin) to a different (Destination) network. While the
call is still set up in the origin network (via DCC), the traffic channel is in the destination network (via
DTC). Therefore, in contrast to a Handoff procedure (see p. 4.94), an Other Call is possible in the Signal
On or Registered signalling states only. The call process includes:

e Selection of the target network (Destination Selection) and special parameters of this network
(Destination Parameter, Destination Defaults)

e  Start of the call procedure (Call to MS)
« Return to of the original network (Origin Parameter)

Connect.
Control ’

. C t
cz[ 1$136 800 Receiver Quality é t m

Bl 15136800 Connection Control [g Registered

Press the Destination Selection | key
to select a destination.

Call to
M$

Destination
Selection

Origin Destination
Parameter Parameter

Destination
Defaults

| IS 136 1900 (Fallback) ¥

Connection  Other Call | MS Signal | BS Signal | Network | RF (‘_<}»| Sync.

Fig. 4-49 Connection Control — Other call (destination selection)

Destination
Selection

1115.6688.12

The softkey Destination Selection selects the target network for the call.

If the current function group corresponds to one of the two IS 136 bands, the default
list of target networks contains the other IS 136 band and to the analog AMPS
network. Furthermore, an Other Call destination with fallback (e.g. AMPS (Fallback))
means that the CMU returns to the function group of the origin network after the call
is released. The target network list may be restricted if the mobile under test does
not support all target networks.

Note: The Destination Selection list is automatically adapted to the connected
mobile when the mobile Capability Report is received (parameters
Supported Freg. B. and 800 MHz Ana. Sp. Support, see description of
Mobile Info table on page 4.85. If the Capability Report is not requested
(see section Network Parameters (Connection Control — Network) on
page 4.102), the full (default) list is displayed and care must be taken
to select a target network supported by the mobile.

Once the selection of the target network is confirmed via Enter, the CMU changes
to the Reg. Pending signalling state. In this state, the entire Connection Control
menu is mapped onto the target function group, so it is possible to edit the
Destination Parameters (see below), the BS Signal, and the Network parameters of
the target network.
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Remote control

Note:

STATus: OCALI : TARGet : LI ST?
CONFi gur e: OCALI : TARGet <Tar get >

Reg. Pending is an intermediate signalling state that only occurs in the context of an
Other Call process and is therefore not shown in Fig. 4-31 (page 4.61). For a
complete overview of signalling states see Fig. 6.1 in chapter 6 of this manual.

Ch. 1| Connect.

c 2 [ IS136 800 Receiver Quality |Control

Bl 151361900 Connection Control [gi0ther Call Preparation Reg. Pending

Press the Callto MS|key =
to perform a digital call. M"; °
Destination
[l

| 15136 1900 (Fallback) [ 00
Origin Other Call/ Handoff Param. Destination
Parameter DTC Channel 2 Parameter
glg‘(t:CMo;gguratlon '10&4 Destination

Defaults

Connection  Other Call | MS Signal | BS Signal | Network | RF (‘_<}»| Sync. |

Fig. 4-50 Connection Control — Other Call (destination network preparation)

Destination
Parameter

Remote control

Destination
Defaults

Remote control
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The Destination Parameter softkey sets important target network parameters that
come into effect as soon as the call is established.

The entries depend on the target network selected via Destination Selection. For

IS 136 destination networks, the following list is provided:

DTC Channel Number of the digital traffic channel used in the destination
network.

Slot Configuration Numbers of two timeslots (1&4, 2&5, 3&6) that will be combined
to form a full-rate traffic channel.

DTC MAC Mobile attenuation code (set at the mobile), see Table 4-9 on
page 4.78.

More destination parameters can be set in the BS Signal (see p. 4.96 ff.) and the
Network tabs (see p. 4.102 ff.).

CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : CHANnel <Channel >
CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : SLOTconfig C14 | C25 | C36
CONFi gur e: NETWor k: OCHandof f[ : M5] : DTChmac <MAC>

The Destination Defaults softkey resets all changed Destination Parameters to
default values.

The softkey is disabled if no changes have been made in the Destination Parameter
list.

CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : CHANnel DEF

CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : SLOTconfi g DEF
CONFi gur e: NETWor k: OCHandof f [ : M5] : DTCnac DEF
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Call to MS The Call to MS initiates the call to the target network.

Remote control PROCedur e: SI GNal | i ng: ACTi on OCALI

Origin The Origin Parameter softkey cancels the Other Call and resets the CMU to the
Parameter previous signalling state (Signal On or Registered; see Fig. 4-49).

The destination parameters set in the Reg. Pending state are maintained. To drop
the Other Call and return to the measurement mode, press the ESCAPE key or the
Connection Control softkey.

Handoff to another Network (Connection Control — Handoff)

The Handoff tab initiates a handoff of the call connection to a different network. It is therefore available
in the Call Established signalling state only. The handoff process includes:

e Selection of the target network (Destination Selection) and the handoff parameters (Destination
Parameter, Destination Defaults)

e Start of the handoff procedure (Handoff)
¢ Return to the original network (Origin Parameter)

’rmect_ IS1361900 Modulation |g§:{‘f:,t
Control >

Bl IS136 1000 Connection Control [§' Call Established

Press the Destination Selection | key

to select a destination. Handoff

Destination
[l

| 15136800 (Fallback) ¥ ¢ bt
Origin Destination
Parameter Parameter
Destination

Defaults

Connection Handoff | MS Signal | BS Signal | Hetwork | RF @bl Sync.

Fig. 4-51 Connection Control — Handoff (destination selection)

Destination

. The softkey Destination Selection selects the target network for handoff.
Selection

If the origin network is one of the two IS 136 bands, the default list of target
networks contains the other IS 136 band and to the analog AMPS network.
Furthermore, a Handoff destination with fallback (e.g. AMPS (Fallback)) means that
the CMU returns to the function group of the origin network after the call is released.
The target network list may be restricted if the mobile under test does not support all
target networks.
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Remote control

Note:

Note: The Destination Selection list is automatically adapted to the connected
mobile (parameters Supported Freq. B. and 800 MHz Ana. Sp. Support
in the Capability Report, see description of Mobile Info table on page
4.85.

Once the selection of the target network is confirmed via Enter, the CMU changes
to the Call Pending signalling state. In this state, the entire Connection Control
menu is mapped onto the target function group, so it is possible to edit the
Destination Parameters (see below), the BS Signal, and the Network parameters of
the target network.

STATus: HANDof f : TARGet : LI ST?
CONFi gur e: HANDof f : TARGet <Tar get >

Call Pending is an intermediate signalling state that only occurs in the context of a
handoff process and is therefore not shown in Fig. 4-31 (page 4.61). For a complete
overview of signalling states see Fig. 6.1 in chapter 6 of this manual.

(] . Connect.
i | 1IS1361900 Modulation Contral
Bl 15136800 Connection Control /g Handoff Preparation Call Pending
Press the Handoff| key to perform a handoff
from the origin to the destination network. Handoff
Destination
| 15136800 (Fallback) ¥ £0 70
Origin Other Call/ Handoff Param. Destination
Parameter DTC Channel 1 Parameter
glg‘(t:CMo;gguratlon '10&4 Destination
Defaults
Connection Handoff | MS Signal | BS Signal | Hetwork | RF @bl Sync.

Fig. 4-52 Connection Control — Handoff (destination network preparation)

Destination
Parameter

Remote control
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The Destination Parameter softkey sets important target network parameters that
come into effect as soon as the call is handed off.

The entries depend on the target network selected via Destination Selection. For
IS 136 destination networks, the following list is provided:

DTC Channel Number of the digital traffic channel used in the destination
network.

Slot Configuration Numbers of two timeslots (1&4, 2&5, 3&6) that will be combined
to form a full-rate traffic channel.

DTC MAC Mobile attenuation code (set at the mobile), see Table 4-9 on
page 4.90.

More destination parameters can be set in the BS Signal (see p. 4.96 ff.) and the
Network tabs (see p. 4.102 ff.).

CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : CHANnel <Channel >
CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : SLOTconfig Cl4 | C25 | C36
CONFi gur e: NETWor k: OCHandof f[ : M5] : DTCnac <MAC>
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Destination The Destination Defaults softkey resets all changed Destination Parameters to
Defaults default values.

The softkey is disabled if no changes have been made in the Destination Parameter
list.

Remote control CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : CHANnel DEF
CONFi gur e: BSSi gnal : OCHandof f [ : DTC] : SLOTconfi g DEF
CONFi gur e: NETWor k: OCHandof f [ : MS] : DTCnac DEF

Handoff The Handoff initiates handoff to the target network.

Remote control PROCedur e: SI GNal | i ng: ACTi on HANDof f

Origin The Origin Parameter softkey cancels the Handoff procedure and resets the CMU
Parameter to the Call Established signalling state (see Fig. 4-51).

The destination parameters set in the Call Pending state are maintained. To drop
the Handoff procedure and return to the measurement mode, press the ESCAPE
key or the Connection Control softkey.

Signals of the Mobile Phone (Connection Control — MS Signal)

The popup menu MS Signal configures the signals of the mobile phone and the RF input path. The
functionality of the menu depends on the signalling state:

« Most signal parameters must be set before a call is attempted to the mobile station. They are
available in the signalling states Signal Off, Signal On and Registered (otherwise grayed). These
parameters are listed in a table-oriented version of the MS Signal tab.

e The Mobile Attenuation Code (DTC MAC) can still be changed after the call has been set up, i.e. in
the signalling state Call Established. This parameter is listed in a softkey-oriented version of the MS
Signal tab.

The MS Signal hotkey toggles between the two versions if it is pressed repeatedly.

Table-Oriented Version

The table-oriented version of the MS Signal tab configures the signals of the mobile phone (default
values; see note on current vs. default values on p. 4.65) and the RF input path of the CMU. This
includes:

e The output power of the mobile station (MAC) and various control channel parameters

e For processes switching between different networks, the DTC MAC in the destination network
(Other Call/Handoff Parameters)

e The RF input path configuration (RF Analyzer Level)
e The Trigger settings

All settings are available in the signalling states Signal Off, Signal On, and Registered.
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Connect.
’Control ’

. Conhnect.
C"'ZI IS136800 Overview |Control
& 15136800 Connection Control [g Registered
—Setup |Default Al Settings |,3
Defallt Al Settings [
v MAC
DCCHMAC 6
DTCMAC 6
DIC Application Domain DCCH
5SS SUFF - ca dBmM
RSS AC M - ca dBmM
Scaninteryval 1 Hyperframe
Delay 0 Superframes
~ Other CallfHandoff Parameter
DTCMAC 0
~RF Analyzer Level [
Default Settings
RF Max Level 3000 oem
RFhode DMAC
Connection | Other Call  MS Signal | BS Signal | Network | RE (3 | Sync.

Fig. 4-53 Connection Control — MS Signal (table)

Default Settings

DCCH MAC/
DTC MAC

Remote control

DIC Application
Domain

Remote control

SS SUFF

Remote control

RSS ACC MIN

Remote control
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The Default All Settings switch assigns default values to all settings in the MS Signal
tab (the default values are quoted in the command description in chapter 6 of this
manual). In addition, a default switch is provided for some of the individual table
sections.

The MAC levels (mobile attenuation code) determine the output power (for both the
DCCH and DTC) at which the mobile station sets up a call to the network and
performs a registration. The MAC scale defined in the TIA/EIA standard is listed in
section Connection Control with Call Established on page 4.89 ff.

CONFi gur e: NETWor k[ : M5] : DCCMac  <MAC>
CONFi gur e: NETWr k[ : M5] : DTCMac  <MAC>

The parameter DIC Application Domain determines whether DIC (delay interval
compensation) is applied in traffic channel (DTC) or control channels (DCCH).

CONFi gure: NETWrk[: M5]: DIC DCCH | DTC

The parameter SS SUFF defines the received signal strength from a preferred
candidate DCCH above which the mobile may reselect to it, or the received signal
strength on the current DCCH below which the mobile may reselect to another
control channel. According to the standard, the permissible range of values is —111
dBm to —-51 dBm in 2 dB steps, and — « (channel reselection switched off).

CONFi gur e: NETWOr k[ : M5] : SUFF  <Suff >

The parameter RSS ACC MIN defines the minimum received signal strength at the
mobile required to access a DCCH. According to the standard, the permissible
range of values is =111 dBm to —-51 dBm in 2 dB steps, and — o (DCCH access
always possible).

CONFi gur e: NETWOrk[: MS] : RAM n  <Level >
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Scan Interval

Remote control
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Remote control
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Remote control

Other Call /
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Parameter

Remote control
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Remote control
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Remote control
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The parameter Scan Interval defines an interval between two consecutive signal
strength measurements on candidate control channels for reselection purposes.
According to the standard, the scan interval may range between 1 and 16
hyperframes.

CONFi gur e: NETWor k[ : M5] : SCANi nterval <Interv>

The parameter Delay defines a minimum period of time the mobile must obtain
service on the current DCCH before considering DCCH reselection. According to
the standard, the permissible range is 0 to 105 superframes (in 15-superframe
steps) and 105 to 420 superframes (in 45-superframe steps).

CONFi gur e: NETWor k[ : M5] : DELay <Del ay>

The parameter Shortened Burst Indicator specifies which DCCH burst type (normal
burst or shortened burst) is transmitted after a handoff. See figures in section Limit
Lines on page 4.15 ff. and section Measurement menu Power on page 4.66 ff.

CONFi gur e: NETWor k[ : M5] : SBI Ndi cat or NORMal | SHORt ened

The Other Call / Handoff Parameter section defines the DTC MAC of the current
network, which comes into effect if the call is set up or handed off from another
network; see sections Call to Another Network (Connection Control — Other Call) on
page 4.92 and Handoff to another Network (Connection Control — Handoff) on page
4.94.

This can be used to set parameters that are relevant for a call connection without
actually setting up a call.

CONFi gur e: NETWor k: OCHandof f[ : M5] : DTCVac <MAC>

The RF Analyzer Level section configures the RF input signal path. All settings are
identical to the corresponding settings in Non Signalling mode (Analyzer tab of the
Connection Control menu; see section Table-Oriented Version on p. 4.49 ff.). In
addition, the RF level can also be set according to the DTC MAC of the mobile
phone (setting RF Mode = DMAC).

[ SENSe] : LEVel . ..

The Trigger section defines the trigger settings for the measurements. Most settings
are identical to the corresponding settings in Non Signalling mode (Analyzer tab of
the Connection Control menu; see section Table-Oriented Version on p. 4.49 ff.). In
contrast to the Non Signalling mode, no external trigger signal (setting Source =
External) can be used. Instead, the measurements can be triggered by the
signalling unit of the CMU (setting Source = Signalling).

TRI Gger [ : SEQuence] . . .
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Softkey-Oriented Version

The softkey-oriented version of the MS Signal tab sets the Mobile Attenuation Code (DTC MAC). This
parameter can be set in the signalling states Signal Off, Signal On and Registered (default value).
However, it can still be changed while a call connection is established (current value, signalling state
Call Established). See note on current vs. default values on p. 4.65.

Ch. 1] Conhnect.
Connect. ch.2 [ IS136800 Overview é t |Control
Control I B 15136800 Connection Control [ Registered
ME Signad
DTC
| 8|| +12.0 aBm| MAG
Conneclionl Other Call  MS Signal | BS Signal | Network | RF (‘_<}»| Sync.

Fig. 4-54 Connection Control — MS Signal (softkey)

The MAC scale defined in the standard is listed in Table 4-9 on page 4.90 ff.

Signals of the CMU (Connection Control — BS Signal)

The popup menu BS Signal configures the signals of the CMU (which simulates a base station
transmitting a control channel (DCCH) and a traffic channel (DTC) signal), selects the speech coder and
transmit data. The functionality of the menu depends on the signalling state:

« Most signal parameters must be set before a call is set up to the mobile station. They are available in
the signalling states Signal Off, Signal On and Registered. These parameters are listed in a table-
oriented version of the BS Signal tab.

« The DTC level and the speech mode can still be changed after the call has been set up, i.e. in the
Signalling state Call Established. These parameters are listed in a softkey-oriented version of the BS
Signal tab.

The BS Signal hotkey toggles between the two versions if it is pressed repeatedly.

Table-Oriented Version

The table-oriented version of the BS Signal tab configures the signals that the CMU uses to attempt a
call to the mobile phone (default values; see note on current vs. default values on p. 4.65). This
includes:

e The parameters of the control and traffic channels
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e For processes switching between different networks, the traffic channel parameters in the
destination network (Other Call/Handoff Parameters).

’Connect.
Control ’

h. Connect.
C"ZI 3136800 Overview |Control

Bl 15136800 Connection Control g Registered
—BS Signal IDefauIt Settings |,3
Defalt Settings [

¥ Coritrol Channel (DCCH)
RF Channel 716
Slot Configuration 184
RF Level -800 dBm
~ Traffic Channel (DTC)
RF Channel 1
Slot Configuration 1&4
RF Level -800 dBm
Eit Stream Echo
eice Coder ACELP
~ Other CallfHandoff Parameter
~ Traffic Channel (DTC)
RF Channel 1
Slot Configuration 184 B
Connection | Other Call | MS Signal ~ BS Signal | Network | RE (3 | Sync.

Fig. 4-55 Connection Control — BS Signal (table)

Default Settings

Remote control

Control channel
(DCCH)

Remote control

Traffic channel
(DTC)

Remote control

Traffic Channel —

Speech Mode

Remote control

1115.6688.12

The Default Settings switch assigns default values to all parameters of the popup
menu BS Signal. The default values are quoted in the command description in
chapter 6 of this manual.

The Control Channel (DCCH) section defines the RF Channel number and RF Level
(in dBm) of the control channel signal generated by the CMU. For an overview of
IS 136 channels in the forward path see Table 4-2 on p. 4.54.

The DCCH of the CMU represents a full-rate traffic channel occupying timeslots 1
and 4. This Slot Configuration is indicated in the table section but can not be
changed.

CONFi gur e: BSSi gnal : DCCH

The Traffic Channel (DTC) section defines the RF Channel number, Slot
Configuration, and RF Level (in dBm) of the traffic channel signal generated by the
CMU. See also section Connection Control with Call Established on page 4.89 ff.
For an overview of IS 136 channels in the forward path see Table 4-2 on p. 4.54.

CONFi gur e: BSSi gnal :
CONFi gur e: BSSi gnal [ : DTC]

The Speech Mode parameter determines how the CMU returns the data received
from the mobile. For details see also section Connection Control with Call
Established on page 4.89 ff.

CONFi gur e: BSSi gnal : SPEech  ECHO | LOOP | HSET
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Traffic Channel —
Voice Coder

Remote control

Other Call /
Handoff
Parameter

Remote control

The parameter Voice Coder specifies the voice coder used by the CMU. Either a
specific model (ACELP, VSELP) or the preferred voice coder of a mobile under test
that supports several voice coders (Mobile Selected) can be selected.

If a voice coder that is not supported is selected, the CMU displays a warning
message, switches over to a supported voice coder, and is ready to set up the call.
The voice coder selection does not affect any of the measurement results.

If the Speech Mode is set to Handset and a voice coder other than ACELP is
selected, the speech mode is automatically adapted to Echo.

CONFi gur e: BSSi gnal : VCODer ACELp | VSELp | MsELected

The Other Call / Handoff Parameter section defines the DTC parameters of the
mobile in the current network, which come into effect if the call is set up or handed
off from another network; see sections Call to Another Network (Connection Control
— Other Call) on page 4.92 and Handoff to another Network (Connection Control —
Handoff) on page 4.94.

This can be used to set parameters that are relevant for a call connection without
actually setting up a call.

CONFi gur e: BSSi gnal : OCHandof f. . .

Softkey-Oriented Version

The softkey-oriented version of the BS Signal tab sets the level, channel number, and slot configuration
of the Digital Traffic Channel (DTC) as well as the speech mode. These parameters can be set in the
signalling states Signal Off, Signal On and Registered (default values). However, they can still be
changed while a call connection is established (current values, signalling state Call Established). See
note on current vs. default values on p. 4.65.

’Connect.
Control ’

(] . Connect.
—_ 1$136800 Overview |Control
Bl 15136800 Connection Control &' Call Established
£E8 Eignal
e
Level
DTC
| || 870.03 mue| harmel
DTC Slot
Config
| Echo ¥ Speech
Mode
Connectionl Handoff |MSSignaI BS Signal | Hetwork | RF @bl Sync.

Fig. 4-56 Connection Control — BS Signal (Call Established)

All settings are explained in the previous section (section Table-Oriented Version on page 4.99 ff.).

1115.6688.12
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Remote control PROCedur e: BSSi gnal [ : DTC] : LEVel <Level >
PROCedur e: SI GNal | i ng[ : DTC] : CHANnel <Numrber >
PROCedur e: SI GNal | i ng[ : DTC] : SLOTconfi g <Confi g>

(Attn. ) CONFi gur e: BSSi gnal : SPEech ECHO | LOCP

Network Parameters (Connection Control — Network)

The popup menu Network defines various parameters of the network. This includes
e Parameters characterizing the network (Network Identity)
e Control parameters for registration and default IMSI (Signalling Modes)

« Parameters of the mobile station that are requested by the CMU during registration or when a call is
delivered (Requested Mobile Data)

e System Parameters

e Timeouts

e For processes switching between different networks, traffic channel parameters in the destination
network (Other Call/Handoff Parameter).

The Network parameters are disabled (grayed) in the Alerting and in the Call Established signalling
states.

Ch. Connect.
Connect. & 2[ 3136800 Overview é t m
’Control I B 1S136800 Connection Control | Registered
— Metwork I"' otk Identity |,3
Default Settings
[~ Metwork Identity |
SD 4 Compress]|
SOC Off
MCC Off
~ Signaling Modes
~Registration
Fower Up on ]
Pawer Doin On
[New System on
Deregistration on
~ Defadlt M3
~MSID
Type Ml
20bit TMS 0
Connection | Other Call | MS Signal | BS Signal  Metwork | RF (‘_<}»| Sync.

Fig. 4-57 Connection Control — Network parameters

Network Identity The field Network Identity contains parameters identifying the radio network:

SID Decimal value of the system identity (coded as 15 bits) used to
identify the mobile's home system

SOC Decimal value of the system operator code (coded as 12 hits)
used to identify the service provider

MCC 3-digit mobile country code.

Remote control CONFi gure: NETWork: IDENtity: SID <SI D>
CONFi gure: NETWork: I DENtity: SOC <SOC>
CONFi gure: NETWork: IDENtity: MCC <MCC>

Signalling The Signalling Modes field determines signalling parameters that the CMU sends to
Modes the mobile station to control its function (the parameters for CMU signals, on the
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Registration

Remote control

Default IMSI/
MSID

Remote control

Requested
Mobile Data

1115.6688.12

other hand, are set in the popup menu BS-Signal, see section Signals of the CMU
(Connection Control — BS Signal) on page 4.99 ff.). The parameters refer to:

« Registration,
« Input of a mobile subscriber identity (Default IMSI).

The section Registration defines when a registration procedure is to be executed.
All of the following registration type parameters can be switched On and Off;

Power up Registration on power-up of the mobile,
Power down Registration on power-down of the mobile,
New System Registration on change in SID,

Deregistration Registration on change to other DCCH (in the network, in order
to switch over to another BTS).

Registration is the process by which the mobile phone identifies itself to the network and
makes itself available for service. Registration may be in order in many cases where the
operating mode of the mobile is changed; typical registration types are given in the
parameter list above.

In practice, when the mobile encounters a registration type, it checks whether the
associated registration parameter is set. If this is true, it sends a registration message
including the registration type to the network. The network may either accept or reject
registration.

After successful registration of the mobile phone under test, the CMU passes on to the
signalling state Registered.

CONFi gur e: NETWor k: SMODe: PUReg ON | OFF
CONFi gur e: NETWr k: SMODe: PDReg ON | OFF
CONFi gur e: NETWr k: SMODe: SYReg ON | OFF
CONFi gur e: NETWr k: SMODe: DEReg ON | OFF

The section Default IMSI/MSID defines the mobile station identity (MSID) which is
used as a default value during call setup to the mobile. The type of MSID to be
used is selected in the Type field first:

TMSI 20- or 24-bit temporary mobile station identity
MIN 34-bit mobile identification number
IMSI 50-bit international mobile subscriber identity in the format
MCC.MNC.MSIN where
MCC 3-digit mobile country code,
MNC 2-digit mobile network code,
MSIN 10-digit mobile subscriber id. no.

The default setting enables a call to a mobile station with known MSID which is not
registered yet. If the MSID is not known, a call can still be set up from the mobile. In
this case (and if the mobile initiates a registration, see above) the actual MSID of
the mobile station supersedes the default MSID as soon as it is transferred to the
tester (see also Mobile Info table on page 4.85).

CONFi gur e: NETWor k: SMODe: | D<nr > <TMSI >
CONFi gur e: NETWOr k: SMODe: I DM n <M N>
CONFi gur e: NETWor k: SMODe: | DI Msi <I MSI >

The field Requested Mobile Data determines the signalling parameters of the
mobile station to be requested during registration and displayed in the Connection
Control — Connection (Registered) menu (see page 4.84 ff.):

Serial Number Request of the mobile's serial number (On) or no request (Off).
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Remote control

System
Parameters

Remote control

Timeouts

Remote control
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Capability Request of the mobile's capability report (On) or no request (Off).

The Capability Report contains a list of all networks supported by the mobile (see
Mobile Info table on page 4.85), which supersedes the Destination Network list in
the Other Call (see p. 4.92) and Handoff (see p. 4.94) tabs. To avoid an erroneous
destination selection, it is recommendable to request the Capability Report before
initiating an Other Call.

CONFi gur e: NETWor k: REQuest : SNUMber ON | OFF
CONFi gur e: NETWor k: REQuest : CAPabi lity ON | OFF

The field System Parameters determines the following parameters for the radio link:

No. of FBCCH Slots Number of Fast Broadcast Control Channel (FBCCH)
slots per superframe (equal to 16 TDMA frames). 5 to 10
slots may be allocated.

No. of EBCCH Slots Number of Extended Broadcast Control Channel
(EBCCH) slots per superframe. According to the
standard, 1 to 8 slots may be allocated.

Color Code SAT DVCC Digital verification color code used to identify both the
DCCH and the DTC for call setup and voice (de)coding.

CONFi gur e: NETWor k: SYSTem NOFSl ots  <Sl ot s>
CONFi gur e: NETWor k: SYSTem NCESI ots <Sl ot s>
CONFi gur e: NETWor k: SYSTem CCSDvcc  <Sl ot s>

The Timeouts field defines timeouts after which the CMU drops an interrupted radio
link or forces a registration of the mobile:

Loss of Radiolink Time (in s) after which the CMU drops an established, but
interrupted connection (e.g. due to low signal level).
Registration Period Time period in s after which the CMU forces the mobile

station to (re-)register (or Off, for no forced registration).
With forced registration, it is possible to return to the
Registered state automatically if the BS signal is
temporarily switched off.

Time limits are of particular importance in remote-control mode. For example, the
remote-control program will not be able to continue if the keyboard of the mobile
station is defective and the mobile is not able to answer the call.

CONFi gur e: NETWor k: Tl Meout : RORLIi nk  <Ti nme>
CONFi gur e: NETWor k: Tl Meout : RPERi od  <Ti ne>
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AF/RF Connectors (Connection Control — AF/RF)

The AF/RF (5~ tab selects the connectors for RF and AF signals. This includes the setting of

¢ The RF input and output at the CMU (RF Output, RF Input)

« An external attenuation at the connectors (Ext. Att. Output, Ext. Att. Input)

« The input source of the CMU speech encoder and the output destination of its speech decoder

If the Audio Generator and Analyzer (option CMU-B41) is not fitted, the speech codec (option CMU-B52)

is connected to the 9-pole SPEECH (handset) connector on the CMU front panel, see chapter 8 of the
CMU operating manual. The Speech Encoder and Speech Decoder settings are not available.

Connect
ey 51|15 136500 Power Y s |
Control —>

Bl 15136800 Connection Control g Registered
AF Connectar Overview RF Caonnectar Setup
ALK ALK RF30UT  RF2 RF 1 RF
Analyzer 2 l° o Generator 2 Output
AFIN  AFOUT G*
Analyzer 1 '° o Generator 1 Ext. Att.
+00a8 +00de +0.0aB Output
Speech RF 41N RF 2 RF 1 RF
Encoder | Generator m @_ Input
Speech Ext. Att.
Decoder | | Handset ] +00as +00¢8 +0.0 aB|  Input
e+ used by anather function group or mode
ME Signal .
Wideband
[ -560 &n | ﬁ" Y
Peak
Connection | Other Call | MSSignal | BSSignal | Network AFRF(p|  Sync. |

Fig. 4-1 Connection Control — AF/RF connectors

With the exception of the Speech Encoder and Speech Decoder routing, all functions of this menu are
described in the section IS 136 800/1900-MS Non Signalling on page 4.56 ff.

The Speech Encoder softkey selects the input source for the CMU speech encoder

Eggggr;r (option CMU-B52). The following two input sources are available:
Handset  Use the signal of the 9-pole SPEECH (handset) connector on the CMU
front panel
Generator Use the audio generator signal which is also fed to the AF OUT and
AUX 2 connectors on the CMU front panel
Remote control
ROUTe: SPENcoder[: 1 NPut] HANDset | GENser at or
Speech The Speech Decoder softkey selects the output destination for the CMU speech
DFe)coder decoder (option CMU-B52). The following output destinations are available:
Handset Route speech decoder output to the 9-pole SPEECH (handset)
connector on the CMU front panel
Analyzer Route speech decoder output to primary audio analyzer. The
standard primary analyzer input socket AF IN is disabled (Off).
Analyzer 2 Route speech decoder output to secondary audio analyzer. The
standard secondary analyzer input socket AUX 1 is disabled
(Off).
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AF Connector
Overview

Analyzer Both Route speech decoder output to primary audio analyzer. The
standard primary and secondary analyzer input sockets AF IN
and AUX 1 are disabled (Off).

The primary and secondary audio circuits are described in detail in chapter 4 and 6
of the CMU200/300 operating manual.

Remote control
RQUTe: SPDecoder [ : OUTPut] HANDset | ANALyzer | ANA2 | ABOTh

The AF Connector Overview shows the destination of the input signals fed in via AF
IN and AUX 1 and the signals sources for the two audio output connectors AF OUT
and AUX 2. The routing of input and output signals does not depend on the Speech
Encoder settings but is a function of the Speech Decoder output destination. In the
default configuration (Speech Decoder = Handset), the connectors AF IN and AF
OUT are used as input and output for the primary audio circuit (Analyzer 1,
Generator 1). AUX 1 and AUX 2 are used as input and output for the secondary
audio circuit (Analyzer 2, Generator 2). If the Speech Decoder output is routed to
one of the Analyzers, it replaces the external audio input signal. The corresponding
input connector is disabled (Off).

Reference Frequency (Connection Control — Sync.)

The popup menu Sync. determines the reference signal for synchronization. This includes
« Selection of an internal or external reference frequency
e The output mode for the reference frequency (F REF OUT 2)

These functions are described in section IS 136 800/1900-MS Non Signalling on page 4.57 f.

1115.6688.12
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Structure of the IS 136-MS Function Groups

5 Remote Control — Basics

This chapter gives a survey of the basic features and concepts of IS 136-MS remote control commands.
Remote control can be described in terms analogous to the ones used in chapter 3 for the classification
of measurement and configuration menus. In the following, we will particularly point out the similarities
and differences between manual and remote control.

Structure of the IS 136-MS Function Groups

Chapter 6 of this manual lists gives a description of all IS 136-MS remote control commands, including
their parameters, as well as the default values and ranges of all numerical parameters.

Function groups
and test modes

Addressing

Order of commands

1115.6688.12

The commands for the two function groups IS 136 800-MS and IS 136 1900-MS
are largely identical, however, the ranges of numerical values and some default
settings may not coincide. In such cases, the numerical values are explicitly
quoted for both function groups.

Commands for the two test modes Signalling and Non Signalling are also listed
separately although many of them have the same syntax. The commands for the
measurement groups WPOWer, POWer[: NBURst], MODul ati on and SPEC-
t r umare identical in both test modes, so they are reported only once.

The CMU uses extended addressing: The instrument is assigned a primary ad-
dress while each function group and test mode is identified via a secondary ad-
dress. This allows the same remote commands to be used in several function
groups and modes:

i bwrt (h_l SB00MS_SI G, "I NI Ti at e: PONer")
i bwrt (h_I SL900MS_SI G, "I NI Ti at e: PONer ")
i bwrt (h_I S300MS_NSI G, "I NI Ti at e: POner ")

provided that the variables h_| SB00Ms_SI G etc. have been appropriately
defined, see program examples in chapter 7 of the CMU operating manual.

The remote control commands for first ( SYST: COVM GPI B: ADDR) and secon-
dary ( SYST: REM ADDR: SEC) addressing are described in the CMU operating
manual. The SYST: REM ADDR: SEC command uses the following names to
address the GSM network tests described in this manual:

IS136800MS_Nssig IS136800MS_Sig
1S1361900MS_Nsig 1S1361900MS_Sig

The commands are arranged to form groups belonging to the same measure-
ment or to the same type of configurations. These command groups are identi-
fied by the second-level keyword (as in POWer). Applications belonging to a
measurement group (see chapter 5 of the CMU operating manual) are identified
by the third-level keyword of each command (as in MODul a-
ti on: EVMagni t ude). Chapter 6 is organized as follows:

IS 136-MS Non Signalling:

General configurations (second-level keywords LEVEL, TRI Gger,
RFANal yzer , RFGENer at or , I NPut , QUTPut , CORRec-

tion: LCSS, DM CLOCK)
Measurement groups: RXQual i t y: BER
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Measurement groups (identical in Signalling and Non Signalling mode):
WPOAer, POWNer[: NBURst], MODul ation[: OVERvi ew], MODu-
| ati on: EVVAgni t ude, MODul at i on: PERRor , MODul a-
ti on: MERRor, SPECtruni: ACPower ]

IS 136-MS Signalling:
Measurement groups (POWer[: SBURst], RXQual i ty: MAHO,
RXQual i t y: EMAHo)
General configurations and signalling (LEVel , TRI Gger, S| GN\al -
ling, HANDover, BSSignal, NETWrk, |INPut, OUTPut,
CORRect i on: LOSS, DM CLOCk), MSSi nfo

The structure of chapter 6 differs from chapter 4 (Functions and their Applica-
tion) where the measurements are presented first and configurations pertaining
to the whole function group and test mode are reported at the end of each sec-
tion.

The menu of the graphical user interface corresponding to a group of commands
is quoted at the beginning of each section. Alphabetical lists of all commands are
annexed to chapter 6.

SCPI Conformity In view of the particular requirements of IS 136-MS measurements not all com-
mands could be taken from the SCPI standard. However, the syntax and struc-
ture of all commands is based on SCPI rules. For a detailed description of the
SCPI standard refer to chapter 5 of the CMU operating manual.

SCPI confirmed and SPCI approved commands are explicitly marked throughout
chapter 6.

Remote Control All commands may be used for control of the CMU via GPIB interface or serial
(RS-232) interface.

Measurement Control

The commands in the measurement groups quoted above (WPOWer, POWer..., MODul ation...,
SPECtrum .. etc.) have an analogous structure and syntax. The measurements are controlled ac-
cording to the common concepts outlined in Chapter 5 of the CMU operating manual. The following
sections show how the general concepts are applied to IS 136-MS measurements.
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Measurement Groups

The measurement groups are referred to as measurement objects (keyword <meas_obj>) in remote
control. For IS 136-MS measurements, the following measurement objects are defined:

Table 5-1  Measurement objects in the Signalling and Non Signalling mode

IS 136-MS Non Signalling IS 136-MS Signalling

WPOVer WPOVer

Wide-band peak power measurement of the input signal. Wide-band peak power measurement of the input signal.

POVer POVer

Normal burst power as a function of time including statis-
tical evaluations and the results of the limit check.

Normal or shortened burst power as a function of time including
statistical evaluations and the results of the limit check.

MODul ation. . . MODul ati on. . .

Phase error (MODul at i on: PERRor ), magnitude error
(MODul at i on: MERRor ) and error vector magnitude
(MODul at i on: EVMagni t ude) of the transmitted burst
as a function of time plus scalar modulation quantities

Phase error (MODul at i on: PERRor ), magnitude error (MODul a-
ti on: MERRor ) and error vector magnitude (MODul a-

ti on: EVMagni t ude) of the transmitted burst as a function of
time plus scalar modulation quantities (MODul a-

(MODul ati on[ : OVERvi ew] ). tion[: OVERvi ew] ).

SPECt r uni : ACPower ] SPECt r uni : ACPower ]

Off-carrier power due to the modulation and the bursty
nature of the RF signal including limit check in fre-
quency-domain and time-domain (SPEC-

truni : ACPower ] : Tl ME) representation.

Off-carrier power due to the modulation and the bursty nature of
the RF signal including limit check in frequency-domain and
time-domain (SPECt r uni : ACPower ] : Tl ME) representation.

RXQual ity RXQual ity

Bit error rate measurement and readout of the RSSI and the
MAHO and extended MAHO (EMAHO) report transmitted by the
mobile phone.

Single shot bit error rate test including limit check.

The measurement objects in Table 5-1 are complemented by groups of commands used to retrieve
results that are automatically provided by the mobile station (e.g. the mobile properties reported by the
MS under test). These command groups do not represent real measurement objects; they consist of
queries only. For an overview, see the list of remote control commands at the end of chapter 6.

Measurement Statistics

In the digital IS 136 networks, the (modulated) RF signal is divided into periodic TDMA timeslots serving
as basic evaluation periods for the measurement and for the calculation of statistical results.

Together with the Statistic Count, the Repetition Mode defines how many evaluation periods are meas-
ured if the measurement is not stopped explicity (measurement control commands STOP. ..,
ABCRT. . . ) or by a limit failure. With remote control the three repetition modes Single Shot, Continuous
and Counting are available (Counting is not available in manual control, see chapter 3).

In POWNer, MODul ati on, and SPECt r ummeasurements, different traces corresponding to the result
in the current evaluation period, the maximum, minimum, extreme value, or average over a set of
evaluation periods (bursts) are determined. These results can be queried independently.
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Table 5-2 Repetition mode in remote control

Setting

Description

Command

Statistic Count

Integer number of evaluation periods
forming one statistics cycle. An evalua-
tion period is equal to a TDMA time-
slot/burst (POWer | MODul ation |
SPECt rum) or a full TDMA frame

(RXQual i ty).

The statistic count is set together with
the measured quantity.

CONFi gur e: <meas_obj >: CONTr ol

SCALar | ARRay, 1 ... 1000 | NONE
(<meas_obj > = POMer... | WPOWNer | MoDul a-
tion... | SPECtrum..)

CONFi g-

ure: RXQual i ty: BER CONTr ol : TSETupl: FRAMeS
1 ... 500 | NONE (Non Signaling only)

Repetition mode

Single Shot | The measurement is stopped after one | CONFi gure: <neas_obj >: CONTr ol : REPet i ti on
statistics cycle. SI NG eshot, <StopCondition>, <Stepnode>
(<meas_obj > = POMer... | WPOWNer | MoDul a-
tion... | SPECtrum..| RXQuality:BER)
Continuous | The measurement is continued until CONFi gur e: <meas_obj >: CONTr ol : REPet i ti on
stopped explicitly or by a limit failure. CONTi nuous, <StopCondition> <Stepnode>
Average results are calculated according | (<meas_obj> = POMer... | WOWer | MDul a-
to the rules given in chapter 3. tion... | SPECtrum..| RXQuality:BER)
Counting | Repeated single shot measurement with | CONFi gur e: <meas_obj >: CONTr ol : REPet i tion

configured statistics cycles.

1 ... 10000, <StopCondition> <Stepnode>
(<meas_obj > = POMr... | WPOWNer | MoDul a-
tion... | SPECtrum..| RXQuality:BER)

TA counting measurement with 1 evaluation period is
equivalent to a single shot measurement..

Traces

The specifiers CURRent, MAXi mum

M N mum MVAX, and AVERage denote
the traces for the current evaluation
period, the maximum, minimum, ex-
treme value, or average of a set of
evaluation periods. They correspond to
the Display Mode set in the measure-
ment configuration menus.

In general all four traces are evaluated
during the measurement. They are se-
lected via the specifiers used as last
keywords in the READ. . ., FETCh. ..
or SAMPI e. . . queries.

Measurement results:
READ: ARRay: POWer . . . <di sp>[: RESul t] ?
READ: SUBar r ays: POMer . . . <di sp>[: RESul t]?

Burst matching:
CALCULATE: ARRay: PONER. . . <di sp>[: RESul t]:
MATChing: LIMt...?

<di sp> = :CURRent |
:MAXI mum |

: AVERage |
M Ni mum

Analogous commands for <meas_obj > =MODul ati on. . .
| SPECtrum .. (use: MMAXinstead of : MAXi numor
M N mum
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Measurement Control

Specifying Limits

The following table gives an overview of the types of limits and possible results of the limit check.

Table 5-3 Limits and limit check

Type Description

Command

Scalar limits Limit values for a single (scalar) measured
quantity. Depending on the measured quantity,
either an upper limit or upper and lower limits
can be defined.

CONFi gur e: <meas_obj >: LI M t: <Spec. >
[ <Lower Li m t>,] <UpperLimt>

<Spec. > denotes a keyword (an array of keywords)
specifying the measured quantity.

Limit lines For PONer, MODul ati on, and SPECt r um
measurements a tolerance template consisting
of several areas can be defined.

CONFi gur e: <neas_obj >: LIM t[: LI NE]
:<Spec.> <Limt_|ine_param >

<Spec. > denotes an array of keywords specifying
the upper or lower limit line in a time range and the
burst type considered.

<Li m t_| i ne_param > contains the coordinates of
the start and end points of the limit line plus an in-
formation whether the current range is valid or not.

Limit check All scalar limits belonging to the same meas-
urement group are read out together with the
command on the right side.

CALCul at e[ : SCALar] : <meas_obj . >
...[:RESul t]: MATChi ng?

Possible results of the scalar limit check are
listed on the right side. Further messages as-
sessing, e.g., the power ramp or the result of the
BER test in general, may be issued in particular
cases (see detailed command description in
chapter 6).

NMVAU not matching, underflow
NMAL not matching, overflow

I NV measured value invalid
(0.4 no limit failure

The result of the limit check depends on the
statistics settings (see section Measurement
Statistics on page 5.3).

CALCULATE: <nmeas_obj >:
<di sp>[: RESul t]: MATChi ng?

where <di sp> = : CURRent | :AVERage |
CMAXEmum | M Nimum | MVAX
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Status Reporting System

A general description of SCPI status registers and of the status reporting system is given in chapter 5 of
the CMU operating manual. This section is devoted to the particular features concerning IS 136-MS
measurements.

The CMU offers 30 independent STATus: OPERat i on: CMJ: SUML| 2: CMJU<nr > sub-registers (<nr>=1
... 15) which are implemented in hierarchical form. The bits of the 30 STATus: OPERat i on registers are
set only after the registers are assigned to a function group and measurement mode.

In the CONDition part, the STATus: OPERat i on register contains information on which actions the in-
strument is being executing or, in the EVENt part, information on which actions the instrument has exe-

cuted since the last readout. All five parts of the registers can be read using one of the commands of the
STATus: OPERat i on: SUML| 2: CMJ<nr >: . . .

Note:  Symbolic status register evaluation by means of the commands STATus: OPERat i on:
SYMBol i c: ENABI e and STATus: OPERat i on: SYMBol i c[: EVENt ] ? is a convenient alter-
native method of retrieving status information. See also section Symbolic Status Event Regis-
ter Evaluation in chapter 5 of the CMU operating manual and chapter 6 of this manual.

IS 136-MS mobile tests comprise the two signalling modes Non Signalling and Signalling for each of the
two function groups IS 136 800/1900-MS so that a total of 4 secondary addresses can be used. In the
status registers for the Non Signalling mode no bits are assigned. In the status registers for the Signal-
ling mode the bit assignment is as follows:

Table 5-4 Meaning of the bits used in the STATus: OPERat i on: CMJ: SUML| 2: CMJnr >
sub-registers assigned to IS 136 800/1900-MS Signalling

Bit-No. Meaning Symbol in STAT: OPER: SYMB. . .

0 Call from Mobile CFM
This bit is set when the CMU receives a call from the mobile under test.

1 Release from Mobile RFM
This bit is set when the connection to the mobile is being released.

2 Loss of Radio Link LORL

This bit is set if the CMU had to leave the signalling state "Call Established"
(because of a low signal etc.).

3 Mobile Registered MREG
This bit is set when a registration was successfully performed.

7 Mobile Deregistered MDER

This bit is set if the CMU had to leave the signalling state "Registered" (be-
cause of a low signal etc.).

9 Traffic Channel Active TCH
This bit is set when voice data is transmitted via the analog voice channel.

10 MAHO Report MREP

This bit when the CMU receives a MAHO report from the mobile under test.

11 RF Input overdriven RFIO
This bit is set if one of the three RF input connectors is overdriven.

12 RF Input underdriven RFIU
This bit is set if one of the three RF input connectors is underdriven.
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Special Terms and Notation

Below we list some particular features in the syntax of the IS 136-MS commands. The general descrip-
tion of the SCPI command syntax can be found in chapter 5 of the CMU operating manual, section
"Structure and Syntax of Device Messages".

Description of
commands

Order
of commands

Combined
measurements

Parameters

<Par_Name>

1115.6688.12

The commands are arranged in tables. From top to bottom, the table rows con-
tain the following entries:

1. Complete command syntax including the parameter list and a short
description of the command

2. List and description of the parameters with their default values, the units
and unit rings

3. Detailed description of the command, signalling state required for
command execution (in Signalling mode), required firmware version

Detailed lists of default values are annexed to the command description. Occa-
sionally, groups of analogous commands are described in common tables.

The commands are arranged according to their function specified by the key-
word in the second level or in the second/third level combined. Lower-level key-
words define the command in more detail. This means that commands with the
same second-level, third-level etc. keywords are generally grouped together in
the same sections.

Example: CONFi gur e: WPOWer : CONTr ol : REPetiti on

Commands with the keyword WPOWer in the second level belong to the wide-
band power measurement. The keywords in the third and fourth level indicate
that the command controls the repetition mode of the power measurement.

To limit the number of remote control commands, scalar results are always
measured together and output in lists. Arrays (e.g. the traces for POMer and
MODul at i on measurements) are output as lists of values separated by com-
mas; it is possible to retrieve either the whole list (see commands
READ: ARRay. . . etc.) or the values located in a number of subranges that are
part of the total measurement range (see commands READ: SUBarr ays. . . ;
the subarrays are defined via CONFi gur e: SUBar r ays. . .).

Setting commands are usually supplemented by a parameter or a list of several
parameters. Parameters either provide alternative options (setting a or setting b
or setting c ..., see special character "|"), or they form a list separated by com-
mas (setting X,y).

In the command tables and lists, parameters are generally described by a name
(literal) written in angle brackets (<>). This literal merely serves as a parameters
description; in an application program it must be replaced by one of the possible
settings reported in the detailed parameter description.

Example: [ SENSe: ] LEVel : MODE <Mbde>

with <Mbde> = MANual | AUTomatic
possible command syntax: LEV: MODE MAN
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NAN

INV

Upper / lower
case

Special characters

{}

<nr>

Lists of commands

Command:

Parameters:

Remarks:

Alphabetical
Lists

1115.6688.12

NAN (not a number) is generally used to represent missing data, e.g. if a portion
of a trace has not been acquired yet. It is also returned after invalid mathemati-
cal operations such as division by zero. As defined in the SCPI standard, NAN is
represented as 9.91 E 37.

INV (invalid) is returned if a limit check is performed without defining the appro-
priate tolerance values.

Upper/lower case characters characterize the long and short form of the key-
words in a command. The short form consists of all upper-case characters, the
long form of all upper case plus all lower case characters. On the CMU, either
the short form or the long form are allowed; mixed forms will generally not be
recognized. Note that the instrument itself does not distinguish upper case and
lower case characters.

A vertical stroke in the parameter list characterizes alternative parameter set-
tings. Only one of the parameters separated by | must be selected.

Example: The following command has two alternative settings:

TRI Gger : SEQuence: DEFault ON | OFF
Key words in square brackets can be omitted when composing the command
header (see chapter 5 of the CMU manual, section "Structure of a Command").

The complete command must be recognized by the instrument for reasons of
compatibility with the SCPI standard.

Parameters in square brackets are optional as well. They may be entered in the
command or omitted.

Braces or curly brackets enclose one or more parameters that may be included
zero or more times.

This symbol denotes a numeric suffix, e.g. an enumeration index for input and
output connectors.

The Command column of the table contains all remote control commands
arranged according to their function (configurations or measurement ob-
jects). Within a section, the commands are listed in alphabetical order.

The Parameter column lists the parameters of the commands.

The Remarks column gives additional information about the commands
which

— Have no query form (no query)
— Have only a query form (query only)

— Can be used both as setting commands and as queries (with query, this
applies to all commands belonging to none of the two preceding catego-
ries)

Chapter 6 concludes with alphabetical command lists for both test modes.
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6 Remote Control — Commands

In the following, all remote-control commands for the function groups IS 136 800/1900-MS are pre-
sented in tabular form with their parameters and the ranges of values. The structure of this chapter is
analogous to that of the reference part for manual operation (chapter 4).

e The measurement modes Non Signalling and Signalling are presented separately.

e Within the measurement modes, first the general configuration and then the individual measure-
ment groups (test objects) are dealt with.
« Measurement groups that are identical in both test modes (WPOWMerm POWAer[: NBURst],

MODul ation..., SPECtrum..) are presented in a separate section between the two test
modes.

General notes on remote control in the function group IS 136 800/1900-MS can be found in chapter 5.
An introduction to remote control according to SCPI standard and the status registers of the CMU is
given in chapter 5 of the operating manual for the CMU basic instrument.

TDMA Module Tests (Non Signalling)

In the Non Signalling mode, an RF test signal can be generated and an RF signal with 1S-136 charac-
teristics is analyzed. No signalling parameters are transferred.

Connection Control

The remote-control commands in this section configure the measurements in the function group
IS 136 800/1900-MS Non Signalling globally, i.e., they provide settings that are valid for all measure-
ments in the function group. They correspond to the settings in the popup menu of the softkey Connect.
Control located to the right of the headline of each main menu.

Subsystem LEVel (Analyzer Level)

The subsystem LEVel controls the level in the RF input signal path. It corresponds to the table section
Analyzer Level in the Analyzer tab of the Connection Control menu.

[SENSe:]LEVel:MODE <Mode> Analyzer Level — RF Mode
<Mode> Description of parameters Def. value Def. unit Unit ring
MANual | Manual setting MANual -
AUTomatic Automatic setting corresponding to average
power of signal applied
Description of command FW vers.
This command defines the mode for setting the maximum input level. Vv3.00
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[SENSe:]LEVel:MAXimum <Level> RF Max. Level
<Level> Description of parameters Def. value Def. unit Unit ring
0dBm to +53 dBm Maximum input level for RF 1 +30.0 dBm
—14dBm to 39 dBm  Maximum input level for RF 2 +30.0 dBm
—-37dBmto 0 dBm Maximum input level for RF 4 IN 0.0 dBm
Description of command FW vers.
This command defines the maximum expected input level. The value range depends on |V2.41
the RF input used and the external attenuation set (see
[ SENSe: ] CORRect i on: LOSS: | NPut <nr >[ : MAGNi t ude] command).
[SENSe:]LEVel:ATTenuation <Mode> RF Attenuation
<Mode> Description of parameters Def. value Def. unit Unit ring
NORMal | Mixer level in normal range NORMal -
LNOise | Low noise (mixer level 10 dB higher than in

normal setting)
LDIStortion Low distortion (mixer level 10 dB lower than in

normal setting)
Description of command FW vers.
This command tunes the RF analyzer for normal setting, low noise level (full dynamic |V2.41
range), or low distortion (high intermodulation spacing).

[SENSe:]LEVel:DEFault

<Enable> | Description of parameters

ON |
OFF

Description of command

Def. value Def. unit

The parameters are set to their default values ON

Some or all parameters differ from the default values

If used as a setting command with the parameter ON this command sets all parameters of
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Default Settings

Unit ring

FW vers.
V2.41

Subsystem TRIGger (Trigger Mode)

The subsystem TRIGger determines the trigger mode. It corresponds to the table section Trigger in the

Analyzer tab of the Connection Control menu.

TRIGger[:SEQuence]:SOURce <Source>

<Source> Description of parameters Def. value | Def. unit
FRUN | Trigger by TDMA burst detected by instrument software | |Epower | —
RFPower | Wide-band power trigger

IFPower | Narrow-band trigger

EXTern External trigger signal via AUX3

Description of command

This command determines the trigger condition. The settings RFPower and IFPower as-
sume bursted signals.

Trigger Source

Unit ring

FW vers.
V2.41
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TRIGger[:SEQuence]:THReshold <Threshold> Trigger Level

<Threshold> | Parameter description Def. value Default unit Unit ring
LOW | Low trigger threshold (reference level - 26 dB) LOW -

MEDium | Medium trigger threshold (reference level - 16 dB)

HIGH High trigger threshold (Reference level - 6 dB)

Command description FW vers.
This command sets the signal level at which the measurement is triggered (see|V2.41
TRI G SEQ SOUR). The command is enabled for trigger source RFPower and | FPower
only.

TRIGger[:SEQuence]:DEFault Default Settings
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.
If used as a setting command with the parameter ON this command sets all parameters of | V2.41
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Subsystem RFANalyzer (Analyzed Input Signals)

The subsystem RFANalyzer configures the RF analyzer, i.e., it specifies which type of RF signals can
be analyzed. It corresponds to the Analyzer Settings section in the Analyzer tab in the popup menu

Connection Control.

[SENSe:]IRFANalyzer:FREQuency <Number> RF
<Number> Description of parameters Def. value Def. unit
200000 Hz to Input frequency 824 010 000 (I1S-136 800) Hz
2700000000 Hz (in multiples of 10 kHz) 1850040000 (1S-136 1900) |[Hz

(see also data sheet)

Description of command

This command defines the frequency of the RF signal analyzed. With the command
[ SENSe: ] RFANal yzer : FREQuency: UNI T, the default frequency unit can be changed,
and even IS 136 channel numbers can be entered instead of frequencies. In the latter case,
the assignment of channel numbers and frequencies meets the specification for the reverse
channel (signal direction from mobile to CMU).

Channel

Unit ring

FW vers.
V241
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[SENSe:]RFANalyzer:FREQuency:UNIT <Unit> Frequency Unit
<Unit> Description of parameters Def. value Def. unit Unit ring
Hz | KHz | MHz | GHz | | Frequency unit Hz Hz

CH Channel number

Description of command FW vers.

This command defines whether the frequency of the RF signal analyzed is specified in fre- | V2.41
quency units or as an IS 136 channel number. Frequency units must be used to select input
signals that are outside the designated channel range.

[SENSe:]JRFANalyzer:FREQuency:OFFSet <FreqOffset> Frequency Offset
<FreqOffset> Description of parameters Def. value [ Def. unit Unit ring
—15000 Hz to +15000 Hz Offset for channel frequency 0 Hz
Description of command FW vers.

This command defines an offset for the RF analyzer frequency set with the command |V2.41
[ SENSe: ] RFANal yzer : FREQuency <Number >. The offset frequency must be in multi-
ples of 1 Hz.

[SENSe:]RFANalyzer:EMSSync <SyncPattern> Expected MS Sync.
<SyncPattern> Description of parameters Def. value [ Def. unit Unit ring
OFF | No detection of sync. pattern ALL -

IS1to IS6 | Standard 1S-136 sync. patterns

ALL All sync. patterns allowed

Description of command FW vers.

This command sets a condition for the synchronization pattern of the analyzed signal. If no | V2.41
sync. pattern is specified (OFF), all signals are measured. With the parameter ALL, the RF
input signal is checked for an arbitrary sync. pattern.

Generator Object "RFGenerator” — Generator control

The subsystem RFGenerator configures the RF signals generated by the CMU. It corresponds to the
softkey RF Generator in the Generator tab of the popup menu Connection Control and the measure-
ment menu Analyzer/Generator.

INITiate:RFGenerator Start RF generator, reserve resources RUN
ABORt:RFGenerator Switch off RF generator, release resources OFF
Description of command FW vers.

These commands have no query form. They start and stop the RF generator, setting it to | V2.41
the status indicated in the top right column.
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FETCh:RFGenerator:STATus? Generator Status
Returned values Description of parameters Def. value Def. unit Unit ring

OFF | Generator switched off (ABORt or * RST) OFF -

RUN | Running (I NI Ti at e)

ERR Switched off (could not be started)

Description of command FW vers.
This command is always a query. It returns the current generator status. V2.41

Generator Level — Subsystem RFGenerator:LEVel

The subsystem RFGenerator:LEVel determines the level of the generated RF signal. It corresponds to
the input field associated to the RF Generator softkey in the Generator tab of the popup menu Connect.

Control and in the measurement menu Analyzer/Generator.

SOURce:RFGenerator:LEVel <Level> RF Level
<Level> Description of parameters Def. value [ Def. unit Unit ring
—137 dBm to —-27 dBm Output level at RF 1 -80 dBm
—137 dBm to -10 dBm Output level at RF 2 -80 dBm
—-90dBm to +13 dBm Output level at RF 3 OUT -80 dBm
Description of command FW vers.
This command determines the RF generator level. The value range depends on the used | V2.41
RF output of the CMU and the external attenuation set
(see [ SENSe: ] CORRect i on: LOSS: QUTPut <nr >[ : MAGNi t ude] command).
RF Generator Frequency — Subsystem RFGenerator:FREQuency
The subsystem RFGenerator:FREQuency determines the frequency of the generated RF signals. It

corresponds to the softkeys RF Channel and Frequency Offset of the panel RF Generator Settings.

SOURce:RFGenerator:FREQuency <Number> RF Channel
<Number> Description of parameters Def. value Def. unit Unit ring
20000 Hz to Input frequency 869010 000 (IS 136 800) Hz

2700000 000 Hz (in multiples of 10 kHz) | 1845000 000 (IS 136 1900) Hz

(see also data sheet)

Description of command FW vers.
This command defines the frequency of the RF signal generated. With the command |V2.41
SQURce: RFGener at or : FREQuency: UNI T, the default frequency unit can be changed,
and even IS 136 channel numbers can be entered instead of frequencies. In the latter case,
the assignment of channel numbers and frequencies meets the specification for the forward
channel (signal direction from CMU to mobile under test).
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SOURce:RFGenerator:FREQuency:UNIT <Unit> Frequency Unit
<Unit> Description of parameters Def. value Def. unit Unit ring
Hz | KHz | MHz | GHz | | Frequency unit | Hz Hz
CH Channel number

Description of command FW vers.
This command defines whether the frequency of the RF signal generated is specified in|V2.41
frequency units or as an IS 136 channel number. Frequency units must be used to select

input signals that are outside the designated IS 136 channel range.
SOURce:RFGenerator:FREQuency:OFFSet <FrequencyOffset> Frequency Offset
<FrequencyOffset>> Description of parameters Def. value [ Def. unit Unit ring
—15000 Hz to +15 000 Hz Frequency offset 0 Hz

Description of command FW vers.
This command defines an offset for the RF generator frequency set with the command | V2.41

[ SENSe: ] RFGener at or : FREQuency <Number >. The offset frequency must be in multi-

ples of 1 Hz.

Subsystem RFGenerator:MODulation

The subsystem RFGenerator:MODulation determines an bit sequence which is modulated on the RF
signal. It corresponds to the softkey RF Signal Type in the Generator tab of the popup menu Connec-

tion Control.
SOURce:RFGenerator:MODulation:RFS:TYPE <Selection> RF Signal Type
<Selection> Description of parameters Def. value Def. unit Unit ring
BER | BER test signal BER -
CW | Empty carrier (continuous wave)
PRBS Pseudo-random bit sequence
Description of command FW vers.
The command selects a bit sequence used to modulate the generated RF signal. V2.41
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Inputs and Outputs (External Attenuation)

The commands in this section configure the input and output connectors and the external attenuation.
They correspond to the tab RF &», in the popup menu Connection Control.

INPuUt[:STATe] <State> RF Input
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 | Connector RF 1 used as input RF2 -

RF2 | Connector RF 2 used as input

RF4 Connector RF 4 IN used as input

Description of command FW vers.

This command determines the connector to be used for RF input signals. The bidirectional | V2.41
connectors RF 1 and RF 2 can be used both as input and output connectors in the same
measurement (see OQUTPut [ : STATe] ).

Only one input and one output may be active at the same time, a new RF input setting su-
persedes the previous one.

OUTPUt[:STATe] <State> RF Output
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 | Connector RF 1 used as output RF2 -

RF2 | Connector RF 2 used as output

RF3 Connector RF 3 OUT used as output

Description of command FW vers.

This command determines the connector to be used for RF output signals. The bidirectional | V2.41
connectors RF 1 and RF 2 can be used as input and output connectors in the same meas-
urement (see | NPut [ : STATe] ).

Only one input and one output may be active at the same time, a new RF output setting
supersedes the previous one.

[SENSe:]CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation>

SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation> Ext. Att. Input
<Attenuation> Description of parameters Def. value | Def. unit Unit ring
-50 dB to +50 dB  Value for ext. attenuation at input<nr> where 0.0 dB
<nr>=1,2

—-90 dB to +90 dB  Value for ext. attenuation at RF4 IN (<nr> = 4) 0.0 dB

Description of command FW vers.
This command assigns an external attenuation value to the inputs of the instrument (RF 1,|V2.41
RF 2, RF4 IN).
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[SENSe:]CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation>

SOURce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation> Ext. Att. Output
<Attenuation> Description of parameters Def. value | Def. unit Unit ring
-50 dB to +50 dB  Value for ext. attenuation at output<nr> where 0.0 dB
<nr>=1,2

—90 dB to +90 dB  Value for ext. attenuation at RF3 OUT (<nr>=3) |0.0 dB

Description of command FW vers.
This command assigns an external attenuation value to the outputs of the instrument (RF 1, |V2.41
RF 2, RF3 OUT).

Subsystem DM:CLOCKk (Synchronization)

The subsystem DM:CLOCKk sets a system clock frequency specific to the network. This frequency is set
in the tab Sync. in the popup menu Connect. Control.

SOURce:DM:CLOCK:STATe <Mode> REF OUT 2 on/off
<Mode> Description of parameters Def. value Def. unit Unit ring
ON | OFF Switch on/off system clock OFF -

Description of command FW vers.

This commands switches the system clock specific to the network at the REF OUT 2 con-|V2.41
nector on or off.

SOURce:DM:CLOCK:FREQuency <Frequency> REF OUT 2
<Frequency> Description of parameters Def. value | Def. unit Unit ring
9.72 MHz to 38.88 MHz System clock frequency 12.96 MHz

Description of command FW vers.

This command determines the system clock frequency applied to REF OUT 2. The fre-|V2.41
quency entered is internally rounded to one of the following discrete values:

38.88 MHz,19.44 MHz, 12.96 MHz, 9.72 MHz
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Symbolic Status Event Register Evaluation

The following commands are used to retrieve the events reported in function group 1S 136 800/1900-
MS Non Signalling; see section Symbolic Status Event Register Evaluation in Chapter 5 of the CMU
operating manual.

STATus:OPERation:SYMBolic:ENABIle <Event>{,<Event>} Symbolic status evaluation

Parameter list | Parameter description Def. Valuel Default Unit | Unit Ring

<Event>{,<Event>} | List of symbols for events to be reported NONE -
NONE No event reported

Command description FW vers.

This command enables event reporting for one or several events in the current|V3.05
IS 136 800/1900-MS function group, i.e. it sets the corresponding bits in the
STATus: OPERat i on: CMJ: SUMKnr >: CMJ<nr _event >: ENABI e register (<nr> = 1 |
2, <nr_event > denotes the current function group) and in all sum registers up to the
status byte. The events and the corresponding symbols for the function group are listed in
Chapter 5 (see section Status Registers). The symbols may be entered in arbitrary order.

STATus:OPERation:SYMBolic[:EVENt]? Symbolic status evaluation
Response Parameter description Def. Value? Default Unit Unit Ring
NONE | No event in the RF function group NONE -

<Event>{,<Event>} List of reported events
Command description FW vers.
This command is always a query. It lists the events reported in the current|V3.05

IS 136 800/1900-MS  function group and deletes these events in the

STATus: OPERat i on: CMJ: SUMKnr >: CMU<nr _event >: EVENt register as well as in all
sum registers.

1 The default values quoted in this command are achieved after a STATus: PRESet command. * RST does not supersede the entries in the status registers; see section
Reset Values of the Status Reporting Systems in chapter 5.

2 The default values quoted in this command are achieved after a * CLS command. * RST does not supersede the entries in the status registers; see section Reset Values of
the Status Reporting Systems in chapter 5.
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Measurement Groups (Non Signalling only)

The measurement groups in this section are provided in Non Signalling mode only.

Receiver Quality
The subsystem Receiver Quality comprises the commands for all measurements of the receiver quality.

The settings are used to assess the sensitivity of the MS receiver. The subsystem corresponds to the
main menu Receiver Quality.

Receiver Quality — Single Shot

The subsystem RXQuality:BER contains the commands for receiver quality measurements. The sub-
system corresponds to the main menu Receiver Quality.

Control of Measurement — Subsystem RXQuality:BER

The subsystem RXQuality:BER controls the receiver quality measurements.

INITiate:RXQuality:BER Start new measurement RUN
ABORt:RXQuality:BER Abort running measurement and switch off OFF
STOP:RXQuality:BER Stop measurement STOP
CONTinue:RXQuality:BER Next measurement step (only stepping mode) RUN
Description of command FW vers.

These commands do not exist as queries. They start or stop the current measurement, | V2.41
setting it to the status indicated in the top right column.

CONFigure:RXQuality:BER:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF - -
SOPC | Single operation complete

SRSQ | SRQ and SRSQ

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or |V2.41
stopped (event reporting, see chapter 5).
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FETCh:RXQuality:BER:STATus?

Measurement Status

Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF - -

RUN | Running (after I NI Ti at e, CONTi hue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop con-
dition
1to 500 | Counter for current evaluation period (frame) NONE - -
NONE Statistic count set to off (only 1 frame)

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see chapter 5). |V2.41
CONFigure:RXQuality:BER: TSETup <TestSetup> Test Setup

<TestSetup> Description of parameters Def. value Def. unit Unit ring
T1| Test Setup 1 T1 - -

T2|
T5 Test Setup 5

Description of command FW vers.
This command selects one out of 5 test setups, i.e. one data set parametrizing a particular | 23.05
receiver quality measurement. When a new test setup is selected, the running measure-
ment is aborted (measurement state OFF) and all measured values are set to INV (invalid).

The new measurement must be re-started with | NI Ti at e: RXQual i t y: BER.

Subsystem RXQuality:BER:CONTrol

The subsystem RXQuality:BER:CONTrol defines the scope of the receiver quality measurements. The
subsystem corresponds to the Control tab of the measurement menu Receiver Quality Configuration.

CONFigure:RXQuality:BER:CONTrol: TSETup<nr>:REPetition <Repeti-

tion>,<StopCond>,<Stepmode> Test cycles

<Repetition> Description of parameters Def. value | Def. unit | Unitring
CONTinuous | | Continuous measurement (until STOP or ABORT) SING - -
SINGleshot | Single shot measurement (until St at us = RDY)

1to 10000 Multiple measurement

(counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit | Unitring
SONerror | Start measurement in case of error (stop on error) NONE - -
NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit | Unitring
STEP | Interrupt measurement after each statistics cycle NONE - -
NONE Continue measurement according to its rep. mode
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shot measurement, constituting a statistics cycle. The suffix <nr> refers to the test setup
(<nr>=1t05).

Description of command Sig. State | FW vers.
This command determines the number of statistics cycles, the stop condition and | all V3.05
the stepping mode for the measurement. The suffix <nr> refers to the test setup
(<nr>=1t05).

Note: In the case of READ commands (READ: ...), the <Repetition> parame-

ter has no effect; the measurement is always aborted after a single

shot.
CONFigure:RXQuality:BER:CONTrol: TSETup<nr>:FRAMes <FramesToSend> Frames
<FramesToSend> Description of parameters Def. value [ Def. unit Unit ring
1to 500 | No. of frames to be sent 100 -

NONE No average (only 1 frame considered)

Description of command FW vers.
This command defines the measured value and the number of frames to be sent in a single | V2.41

CONFigure:RXQuality:BER:CONTrol: TSETup<nr>[:DTC]:LEVel <Level>

<Level> Description of parameters Def. value | Def. unit
-137 dBm to —27 dBm RF1 level in used timeslot -90 dBm
-137 dBm to =10 dBm RF2 level in used timeslot -90 dBm
—-90dBm to +13 dBm RF3 OUT level in used timeslot -90 dBm

Description of command

This command defines the absolute level of the traffic channel (DTC) in the used timeslot for
test setup <nr> (<nr> = 1to 5). This level is valid for the receiver quality measurement only.

TCH BER Level, Used Timeslot

Unit ring

FW vers.
V2.41

Subsystem RXQuality:BER:LIMit

The subsystem RXQuality:BER:LIMit defines tolerance values for the receiver quality measurement.

The subsystem corresponds to the Limits tab of the Receiver Quality Configuration menu.

CONFigure:RXQuality:BER:LIMit: TSETup<nr>:ABITs <Limit> Limit
<Classl|IBER> Description of parameters Def. value Def. unit Unit ring
0%to 100 %  Upper limit of bit error rate 2.0 % Ratio
Description of command FW vers.
This command defines an upper limit for the bit error rate in application <nr>. Irrespective  |V2.41

of the application, the default setting is 2 %.

1115.6688.12 6.12 E-3




CMU-K27/-K28 Common: Receiver Quality

CONFigure:RXQuality:BER:LIMit:DEFault Default Settings
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON this command sets all parameters of
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

FW vers.
V3.05

Measured Values — Subsystem RXQuality:BER[:RESult]

The subsystem RXQuality:BER[:RESuIt] returns all results of the Receiver Quality measurement. In
particular, it measures and returns the bit error rate and compares it with the tolerance values.

Scalar Results:

READ[:SCALar]:RXQuality:BER[:RESult]? Start single shot measurement and return results
FETCh[:SCALar]:RXQuality:BER[:RESult]? Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:RXQuality:BER[:RESult]? Read out measurement results (synchronized)

Returned Values Value range Def. value | Def. unit Unit ring
ProgressTime, 0.04st020.0s NAN S
BitErrorRate, 0.0% to 100.0% NAN %

Bit Errors, 0 to 130 000 NAN -
BERMatching, PASS | FAIL | INV INV -
FramesTr, 0 to 500 NAN -
MSPower, —4 dBm to 36 dBm INV dBm
CarrFreqkErr, 0 to 5000 NAN Hz
MSSyncDet, IS1to 1S6 | OFF INV -
MSSync@ 0% to 100% NAN %

Description of command FW vers.
These commands are always queries. They start a bit-error-rate test and return the meas- | V2.41
urement results (see also detailed explanation of measured values in chapter 4). The results
are

ProgressTime Measurement time in s

BitErrorRate Measured bit error rate for all bits

BitErrors Total number of bit errors detected

FramesTr Total number of frames transmitted

MSPower Effective radiated power of the mobile station

CarrFreqErr Carrier frequency error

MSSyncDet IS 136 synchronization pattern detected

MSSync@ Percentage of bursts with synchronization pattern <MSSyncDet>
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CALCulate[:SCALar]:RXQuality:BER[:RESult]:MATChing? Limit Matching

Returned Value Value range Def. value | Def. unit Unit ring
BitErrorRate PASS | FAIL | INV INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the permissible | V2.41
error limit for the measured values of the bit error rate test (see command above) has been
exceeded.

The following messages can be returned:
FAIL Tolerance exceeded not matching, underflow
INV Invalid measurement invalid
PASS all tolerances matched
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Common Measurement Groups

The commands for the measurement groups in this section are identical in both test modes; they can be
used in Non Signalling as well as in Signalling measurements.

Note:

Measurements and signalling states

In order to perform any kind of measurement and obtain a meaningful result, an appro-
priate test setup is required (see application examples in chapter 2 of this manual). Con-
sequently, if the measurements reported in this section are performed in Signalling mode,
the Call Established (CEST) signalling state must be reached before any of the com-
mands retrieving test results (READ. .. [: RESul t]?, FETCh...[:RESult]?, SAM
Ple...[:RESult]?, or CALCul ate...LIMt?) can be used. Test configurations,
however, can be defined any time.

Exception: The wideband power (WPOWer) does not involve any signalling. It can be
measured irrespective of the current signalling state.

WPOWer (Wide Band Power)

The subsystem WPOWer measures the power of the signal transmitted by the mobile phone using a
wideband filter. It corresponds to the softkey Wideband Power in the Connect. Control menu.

setting it to the status given in the top right column.

INITiate:WPOWer Start new measurement RUN
ABORt:WPOWer Abort running measurement and switch off OFF
STOP:WPOWer Stop measurement after current stat. cycle STOP
CONTinue:WPOWer Next measurement step (only stepping mode) RUN
Description of command Sig. State FW vers.
These commands have no query form. They start or stop the measurement, | all V2.41

CONFigure:WPOWer:EREPorting <Mode>

Event Reporting

<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command Sig. State FW vers.
This command defines the events generated when the measurement is termi- | all V2.41
nated or stopped (event reporting, see chapter 5).
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FETCh:WPOWer:STATus?

Measurement Status

Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF - -
RUN | Running (after I NI Ti at e, CONTi hue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop
condition
1to 10000 | Counter for current statistics cycle
NONE, No counting mode set NONE - -
Description of command Sig. State FW vers.
This command is always a query. It returns the status of the measurement (see | all V2.41
chapters 3 and 5 of the CMU200/300 operating manual).
CONFigure:WPOWer:CONTrol:REPetition <Repetition>,<StopCond>,<Stepmode> Test cycles
<Repetition> Description of parameters Def. value | Def. unit | Unitring
CONTinuous | | Continuous measurement (until STOP or ABORT) SING - -
SINGleshot | Single shot measurement (until St at us = RDY)
1to 10000 Multiple measurement
(counting, until Status = STEP | RDY)
<StopCond> Description of parameters Def. value | Def. unit | Unitring
SONerror | Start measurement in case of error (stop on error) NONE - -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit | Unitring
STEP | Interrupt measurement after each statistics cycle NONE - -
NONE Continue measurement according to its rep. mode
Description of command Sig. State | FW vers.
This command determines the number of statistics cycles, the stop condition and | all V2.41
the stepping mode for the measurement.
Note: In the case of READ commands (READ: ...), the <Repetition> parame-
ter has no effect; the measurement is always aborted after a single
shot.

READ[:SCALar]:WPOWer[:RESult]?
FETCh[:SCALar]:WPOWer[:RESult]?
SAMPIle[:SCALar]:WPOWer[:RESults]?

Start single shot measurement and return results
Read out measurement results (unsynchronized)
Read out measurement results (synchronized)

Return Description of parameters Def. value Def. unit Unit ring
—-30.0dBm to [ Maximum burst power (not averaged) NAN dBm

+30.0 dBm

Description of command Sig. State FW vers.
These commands are always queries. They start the measurement of the maxi- | all V2.41
mum burst power of the signals transmitted by the mobile (peak burst power) and

output the result.
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POWer[:NBURst]

The subsystem POWer measures the MS output carrier power versus time. The subsystem corre-
sponds to the measurement menu Power and the associated popup menu Power Configuration.

The optional keyword [ : NBURst ] denotes normal burst measurements that are available in both test
modes. A second application (shortened bursts, SBURst ) is available in Signalling mode only; the cor-

responding commands are reported in section 1S-136 Mobile Tests (Signalling Mode).

Control of measurement — Subsystem Power

The subsystem POWer controls the power measurement.

INITiate:POWer[:NBURst][:DQPSKk] Start new measurement RUN
ABORt:POWer[:NBURst][:DQPSKk] Abort running measurement and switch off OFF
STOP:POWer[:NBURst][:DQPSKk] Stop measurement after current stat. cycle STOP
CONTinue:POWer[:NBURst][:DQPSKk] Next measurement step (only stepping mode) RUN

Description of command FW vers.
These commands have no query form. They start and stop the power measurement, set- | V2.41
ting it to the status indicated in the top right column.
CONFigure:POWer[:NBURst][:DQPSk]:EREPorting <Mode> Event Reporting

<Mode> | Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or |V2.41
stopped (event reporting, see chapter 5 of CMU200/300 operating manual).

FETCh:POWer[:NBURst][:DQPSK]:STATus? Measurement Status

Return Description of parameters Def. value Def. unit Unit ring

OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)

ERR | OFF (could not be started)

STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop

condition

1to 10000 |  Counter for current statistics cycle NONE -

NONE, No counting mode set

1to 1000 | Counter for current evaluation period within a cycle | NONE -

NONE Statistic count set to off

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see chapters 3 |V2.41
and 5 of the CMU200/300 operating manual).
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Subsystem POWer:CONTrol

The subsystem POWer:CONTrol defines the repetition mode, statistic count, and stop condition of the
measurement. These settings are provided in the Control tab in the popup menu Power Configuration.

CONFigure:POWer[:NBURst][:DQPSK]:CONTrol <Mode>, <Statistics>

Scope of Measurement

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay, Scalar measured values and arrays

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -
NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts|=1.15
forming a statistics cycle.

CONFigure:POWer[:NBURst][:DQPSk]:CONTrol:REPetition

<Repetition>,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring

CONTinuous | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000, Multiple measurement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring

SONerror | Stop measurement in case of error (stop on error) | NONE -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring

STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- | V2.41
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no
effect; the measurement is always stopped after a single shot.
DISPlay:POWer[:NBURst][:DQPSk]:CONTrol:GRID <Enable> Grid on/off

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | Switch on the grid lines ON -

OFF Switch off the grid lines

Description of command FW vers.
This command switches the grid lines in the test diagram on or off. V2.41
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CONFigure:POWer[:NBURst][:DQPSk]:CONTrol:DEFault Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command FW vers.

If used as a setting command with the parameter ON this command sets all parameters of | V2.41
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Test Configuration

The commands of the following subsystems determine the parameters of the signal power measure-
ment. They correspond to the Power Configuration popup menu. For a detailed explanation of the
power tolerance template defined in the TDMA standard see chapter 4.

Subsystem POWer:LIMit:LINE

The subsystem POWer:LIMit:LINE defines the limit lines, i.e. the tolerance values for the power meas-
urement. The subsystem corresponds to the tab Limit Lines in the popup menu Power Configuration.

CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]
:UPPer:AREA<nr>:ENABIe <Enable>
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]

:UPPer:AREA<nr> <LevelRel>, <EnableArea> Upper Limit Line
Parameters Value range Description of parameters Def. unit
<Enable> ON | OFF Area on/off See
below
<LevelRel>, —100 dB to +10 dB, Relative level
<EnableArea> ON | OFF Range of limit lines on/off
Description of command FW vers.

These commands activate and define upper limit lines for normal bursts. The limit lines | V2.41
are defined area by area; the suffix <nr> numbers the five areas in the burst diagram (see
chapter 4). The : ENABI e command is suitable for reactivating a limit line area that was
previously defined and disabled.

The default settings are given in the table below:

Suffix EnableArea LevelRel
1 ON —60 dB
2 OFF +6 dB
3 ON +4 dB
4 OFF +6 dB
5 ON -60 dB

The setting EnableArea = Off implies that the corresponding range, including the limit check, is
switched off. Enable = Off switches off the entire limit check.
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CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer:AREA1:
ENABle <Enable>
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer:AREA1

<LevelRel>, <EnableArea> Upper Limit Line
Parameters Value range Description of parameters Def. unit
<Enable> ON | OFF Area on/off
<LevelRel>, —100 dB to 10 dB, Relative level
<EnableArea> ON | OFF Range of limit lines on/off
Description of command FW vers.

These commands activate and define the lower limit line for normal bursts. The default| V2.41
relative level is LevelRel = —20 dB. The setting EnableArea = Off implies that the corre-
sponding range, including the limit check, is switched off. Enable = Off switches off the
entire limit check.

CONFigure:POWer[:NBURst][:DQPSK]:LIMit:POINt[:ASYMmetrical]:LPOWer <Limit>
Leakage Power Limit

<Limit> Description of parameters Def. value | Def. unit Unit ring
—-80dBm to 0 dBm Upper limit of leakage power ‘—60 dBm

Description of command FW vers.
This commands defines the upper limit for the leakage power. V2.41
CONFigure:POWer[:NBURst][:DQPSKk]:LIMit:DEFault Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.
If used as a setting command with the parameter ON this command sets all parameters of | V2.41
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default

values (ON) or not (OFF).

Subsystem POWer: TIME

The subsystem POWer:...TIME corresponds to the hotkey Display/Marker — Oversampling in the
graphical measurement menu Power.

CONFigure:POWer[:NBURst][:DQPSk]: TIME:OVERsampling <Factor> Oversampling
<Factor> Description of parameters Def. value [ Def. unit Unit ring
1|8 Oversampling factor; no. of samples per symbol 8 -

Description of command FW vers.
This command defines how many samples are taken and displayed per symbol. V2.41
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Subsystem SUBarrays:POWer

The subsystem SUBarrays:POWer defines the measurement range and the type of output values.

the measurement to up to 32 subranges where either all measurement results (the number
of which is given by the second numerical parameter) or a single statistical value is re-
turned. The subranges are defined by a start time and the number of test points which are
located on a fixed, equidistant grid. The spacing between the test points is given by the
oversampling  factor set via  CONFi gur e: POAér[: NBURst ][ : DQPSK] : Tl ME:
OVERsanpling 1 | 8.

The subranges may overlap but must be within the total range of the POWer measurement.
Test points outside this range are not measured (result NAN) and do not enter into the AR-
IThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.

CONFigure:SUBarrays:POWer[:NBURst][:DQPSK] Definition of Subarrays
<Mode> <Start>,<Samples>{,<Start>,<Samples>}

<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -

ARIThmetical | Return arithm. mean value in every range

MINimum | Return minimum value in every range

MAXimum, Return maximum value in every range

<Start> Description of parameters Def. value Def. unit Unit ring
—20 Symbols to Start time in current range -20 Symb.

181 Symbols,

<Samples> Description of parameters Def. value Def. unit Unit ring
0to 202 | No. of samples in range, oversamp. 1 202 -

Oto 1616 No. of samples in range, oversamp. 8 1616 -

Description of command FW vers.
This command configures the READ: SUBar rays: POMer. .., V241
FETCh: SUBar r ays: POAér . .., and SAVP| e: SUBar r ays: POMr commands. It restricts

1115.6688.12 6.21

E-3




Common: POWer[:NBURst] CMU-K27/-K28

Measured Values — Subsystem POWer[:RESult]

The subsystem POWer[:RESult] determines and outputs the results of the signal power measurement.
They correspond to the graphical measurement menu Power with its various display elements.

READ[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]? Scalar results:
Start single shot measurement and return results
FETCh[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]?
Read out measurement results (unsynchronized)
SAMPIle[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]?
Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
BurstsOutOfTol, 0.0 % to 100.0 % NAN %
BurstPwCurrPeak, —100.0 dBm to +20.0 dBm NAN dBm
BurstPwCurrRMS, —100.0 dBm to +20.0 dBm NAN dBm
LeakPowPeak, —100.0 dBm to +20.0 dBm NAN dBm
LeakPowRMS, —100.0 dBm to +20.0 dBm NAN dBm
BurstMatchCurr, MATC | NMAT | INV | OUT INV -
BurstMatchMin, MATC | NMAT | INV | OUT INV -
BurstMatchMax, MATC | NMAT | INV | OUT INV -
BurstMatchAvg MATC | NMAT | INV | OUT INV -

Description of command FW vers.

These commands are always queries. They start a measurement and output all scalar|V2.41
measurement results (see chapter 5). These are:

Peak power of current burst

Average power of current burst

Peak leakage power

Average leakage power

Matching of current burst power, average, minimum, and maximum burst power

The calculation of results in an average or peak measurement is described in chapter 3 (see display
modes).The following messages may be output for the value BurstMatch...:

MATC matching
NMAT not matching
INV invalid

ouT out of range
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CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:AVERage[:RESult]:MATChing?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:MINimum[:RESult]:MATChing?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]:MATChing?

Returned values Value range | Def. value | Def. unit
BurstPwCurrRMS, NMAU | NMAL | INV | OK INV -
LeakPowRMS, NMAU | NMAL | INV | OK INV -
BurstMatching MATC | NMAT | INV | OUT INV -

Description of command

This command is always a query. It indicates whether and in which way the tolerances for
the effective burst and leakage power (see command above) have been exceeded (the
BurstMatching parameter combines the two preceding values).

The following messages may be output for the values LeakPowRMS and BurstPwCurrRMS:

NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid

OK Tolerance value matched

CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]: CURRent[:RESult]:MATChing? Limit Matching

Unit ring

FW vers.
V241

CALCulate[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]:MATChing:RAMP? Limit Matching

Returned values Value range Def. value | Def. unit Unit ring

BurstMatchCurr, For all values: INV -
BurstMatchMin, INV -
BurstMatchMax, MATC | NMAT | INV | OUT INV -
BurstMatchAvg INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the tolerances for | V2.41
the scalar measured values (see command above) have been exceeded.

The following messages may be output for the value BurstMatching:
MATC matching
NMAT not matching
INV invalid
ouT out of range
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READ:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? Burst Power
READ:ARRay:POWer[:NBURst][:DQPSk]:AVERage[:RESult]?
READ:ARRay:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]?
READ:ARRay:POWer[:NBURst][:DQPSk]:MINimum[:RESult]?

Start single shot measurement and return results RUN
FETCh:ARRay:POWer[:NBURst][:DQPSk]:CURRent[:RESult]?
FETCh:ARRay:POWer[:NBURst][:DQPSk]:AVERage[:RESult]?
FETCh:ARRay:POWer[:NBURst][:DQPSK]:MAXimum[:RESult]?
FETCh:ARRay:POWer[:NBURst][:DQPSk]:MINimum[:RESult]?

Read meas. results (unsynchronized) RUN
SAMPIle:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult]?
SAMPIle:ARRay:POWer[:NBURst][:DQPSk]: AVERage[:RESult]?
SAMPIle:ARRay:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]?
SAMPIle:ARRay:POWer[:NBURst][:DQPSk]: MINimum[:RESult]?

Read results (synchronized) RUN
Returned values Description of parameters Def. value | Def. unit Unit ring
-100.0 dB... + 10.0dB,  BurstPower[1], 1% value for burst power NAN dB
-100.0dB... +10.0dB BurstPower[x], xth value for burst power NAN dB
Description of command FW vers.

These commands are always queries. They output the burst power versus time at fixed, | V2.41
equidistant test points. The number of measured values is 202 (oversampling factor 1) or
1616 (oversampling factor 8; see command CONFi g-
ure: POMer [ : NBURst ] [ : DQPSK] : TI ME: OVERsanpl i ng <Fact or >).

The calculation of results in the modes current, average, maximum and minimum is ex-
plained in chapter 3 (see display modes).
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READ:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? Subarray Results
READ:SUBarrays:POWer[:NBURst][:DQPSK]:AVERage[:RESult]?
READ:SUBarrays:POWer[:NBURSst][:DQPSk]:MAXimum[:RESult]?
READ:SUBarrays:POWer[:NBURst][:DQPSK]:MINimum[:RESult]?

Start single shot measurement and return results RUN
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]?
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]: AVERage[:RESult]?
FETCh:SUBarrays:POWer[:NBURSst][:DQPSk]:MAXimum[:RESult]?
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]:MINimum[:RESult]?

Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSkK]: CURRent[:RESult]?
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSK]:AVERage[:RESult]?
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSK]:MAXimum[:RESult]?
SAMPIle:SUBarrays:POWer[:NBURSst][:DQPSK]:MINimum[:RESult]?

Read results (synchronized) RUN
Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
—-100.0 dB... + 10.0 dB  BurstPower[1], 1* value for burst power NAN dB
—100.0dB... + 10.0dB  BurstPower][x], xth value for burst power NAN dB
Description of command FW vers.

These commands are always queries. They output the burst power versus time in the |V2.41
subranges defined by means of the CONFi gur e: SUBar r ays: POAr command. In the
default setting of the configuration command the READ: SUBarrays.. .,
FETCh: SUBarrays..., and SAMPI e: SUBarrays... command group is equivalent to
the READ: ARRay..., FETCh: ARRay..., and SAMPl e: ARRay... command group
described above.

The CONFi gur e: SUBar r ays: PONr command defines a maximum of 32 subranges. If
one of the statistical modes (ARl Thnetical, M N mum MAX nun) is set, only one
value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in chapter
3 (see display mode).

CALCulate:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult]:MATChing:
LIMit[:LINE][:ASYMmetrical][:COMBined]?
CALCulate:ARRay:POWer[:NBURSst][:DQPSk]:AVERage[:RESult]:MATChing:
LIMit[:LINE][:ASYMmetrical][:COMBined]?
CALCulate:ARRay:POWer[:NBURSst][:DQPSk]:MINimum[:RESult]:MATChing:
LIMit[:LINE][:ASYMmetrical][:COMBined]?
CALCulate:ARRay:POWer[:NBURSst][:DQPSk]:MAXimum[:RESult]:MATChing:
LIMit[:LINE][:ASYMmetrical][:COMBined]?
Burst Matching

Returned values  Value range Def. value [ Def. unit Unit ring
32-bit field, Indicator for upper limit matching in area 1 to 5 NAN -

(5 least significant bits)
32-bit field Indicator for lower limit matching in area 1 to 5 NAN -

(5 least significant bits)

Description of command FW vers.

This command is always a query. Any set bit of the two returned bit fields indicates that the | V2.41
corresponding section of the limit lines is violated.
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MODulation[:OVERview]

The subsystem MODulation[:OVERview] measures general scalar modulation parameters. The sub-
system corresponds to the measurement menu Modulation, application Overview, and the associated

popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation[:OVERview]

The subsystem MODulation[:OVERview] controls the modulation measurement. It corresponds to the

softkey Overview DQPSK in the measurement menu Modulation.

INITiate:MODulation[:OVERview][:DQPSK] Start new measurement RUN
ABORt:MODulation[:OVERview][:DQPSK] Abort running measurement and switch off OFF
STOP:MODulation[:OVERview][:DQPSK] Stop measurement after current stat. cycle  STOP
CONTinue:MODulation[:OVERview][:DQPSK] Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, | V2.41
setting it to the status indicated in the top right column.
CONFigure:MODulation[:OVERview][:DQPSK]:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF - -
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or |V2.41
stopped (event reporting, see chapter 5 of CMU200/300 operating manual).
FETCh:MODulation[:OVERview][:DQPSk]:STATus? Measurement Status
Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)

ERR | OFF (could not be started)

STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

1to 10000 |  Counter for current statistics cycle

NONE, No counting mode set NONE -

1to 1000 | Counter for current evaluation period within a cycle

NONE Statistic count set to off NONE -

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see chapters 3 | V2.41
and 5 of the CMU200/300 operating manual).
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Test Configuration

The commands of the following subsystems configure the Modulation measurement. They correspond
to the sections in the Modulation Configuration menu that are related to the Overview application.

Subsystem MODulation[:OVERview][:DQPSk]:CONTrol

The subsystem MODulation[:OVERview][:DQPSk]:CONTrol configures the scope of the modulation
measurement. It corresponds to the Control tab in the popup menu Modulation Configuration.

CONFigure:MODulation[:OVERview][:DQPSK]:CONTrol <Mode>, <Statistics>
Scope of Measurement

<Mode> Description of parameters Def. value | Def. unit Unit ring
SCALar | Only scalar measured values (incl. tolerance matching) |ARRay |-
ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value [ Def. unit Unit ring
1to 1000 | No. of bursts within a statistics cycle 100 -

NONE Statistics off

Description of command FW vers.
This command selects the type of measured values and determines the number of bursts |V2.41
forming one statistics cycle.

CONFigure:MODulation[:OVERview][:DQPSK]:CONTrol:REPetition

<Repetition>,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) |SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1to 10000 Multiple measurement

(counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | NONE -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW vers.

This command determines the number of statistics cycles, the stop condition and the step- | V2.41
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no
effect; the measurement is always stopped after a single shot.
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CONFigure:MODulation[:OVERview][:DQPSK]:CONTrol:DEFault <Mode>

<Enable> Description of parameters
ON | The parameters are set to their default values
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON this command sets all parameters of
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default

values (ON) or not (OFF).

Def. value

ON

Default Settings

Def. unit

Unit ring

FW vers.
V2.41

Tolerance values — Subsystem MODulation:OEMP[:DQPSK]:LIMit

The subsystem MODulation:OEMP[:DQPSK]:LIMit defines tolerance values for the modulation meas-
urement in all four applications. The subsystem corresponds to the Limits tab in the popup menu

Modulation Configuration.

CONFigure:MODulation: OEMP[:DQPSK]:CMMax:LIMit[:WBURst]
<PhaseErrorPeak>, <PhaseErrorRMS>, <MagnErrorPeak>, <MagnErrorRMS>,

Limits Whole Burst

<EVMErrorPeak>, <EVMErrorRMS>, <OriginOffset>, <lQImbalance>, <FreqError>
Parameter Description of parameters Def. value [ Def. unit Unit ring
0.0 deg to +50.0 deg, PhaseErrorPeak +12.0 deg
0.0 deg to +50.0 deg, PhaseErrorRMS +5.0 deg
0.0 % to +50.0 %, MagnErrorPeak +35.0 %
0.0 % to +50.0 %, MagnErrorRMS +12.5 %
0.0 % to +50.0 %, EVMErrorPeak +35.0 %
0.0 % to +50.0 %, EVMErrorRMS +12.5 %
—100.0dB to 0.0 dB, OriginOffset -20.0 dB
-100.0 dB to 0.0 dB, IQImbalance -20.0 dB
0 Hz to 1000 Hz FrequencyError +200 Hz
Description of command FW vers.
This command defines upper limits for the Current and Max./Min. traces evaluated over the | V2.41
whole burst and for the scalar modulation parameters derived from them.
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Parameter

0.0 deg to +50.0 deg,
0.0 deg to +50.0 deg,
0.0 % to +50.0 %,

0.0 % to +50.0 %,

0.0 % to +50.0 %,

0.0 % to +50.0 %,
—100.0 dB to 0.0 dB,
—100.0 dB to 0.0 dB,
0 Hz to 1000 Hz

Description of command

them.

CONFigure:MODulation:OEMP[:DQPSK]:CMMax:LIMit:FTSYmbols
<PhaseErrorPeak>, <PhaseErrorRMS>, <MagnErrorPeak>, <MagnErrorRMS>,
<EVMErrorPeak>,

Limits 1% 10 Symbols

<EVMErrorRMS>, <OriginOffset>, <IQIlmbalance>, <FreqError>

Description of parameters

PhaseErrorPeak
PhaseErrorRMS
MagnErrorPeak
MagnErrorRMS
EVMErrorPeak
EVMErrorRMS
OriginOffset
IQImbalance
FrequencyError

Def. value | Def. unit Unit ring
+12.0 deg

+10.0 deg

+35.0 %

+25.0 %

+35.0 %

+25.0 %

-20.0 dB

-20.0 dB

+200 Hz

FW vers.

This command defines upper limits for the Current and Max./Min. traces evaluated over the | V2.41
first ten valid symbols of the burst and for the scalar modulation parameters derived from

Parameter

0.0 deg to +50.0 deg,
0.0 deg to +50.0 deg,
0.0 % to +50.0 %,

0.0 % to +50.0 %,

0.0 % to +50.0 %,

0.0 % to +50.0 %,
—100.0 dB to 0.0 dB,
—100.0 dB to 0.0 dB,
0 Hz to 1000 Hz

Description of command

CONFigure:MODulation:OEMP[:DQPSK]:AVERage:LIMit[:WBURst]
<PhaseErrorPeak>, <PhaseErrorRMS>, <MagnErrorPeak>, <MagnErrorRMS>,
<EVMErrorPeak>,

Limits Whole Burst

<EVMErrorRMS>, <OriginOffset>, <IQImbalance>, <FreqError>

Description of parameters

PhaseErrorPeak
PhaseErrorRMS
MagnErrorPeak
MagnErrorRMS
EVMErrorPeak
EVMErrorRMS
OriginOffset
IQImbalance
FrequencyError

Def. value [ Def. unit Unit ring
+12.0 deg

+5.0 deg

+35.0 %

+12.5 %

+35.0 %

+12.5 %

-20.0 dB

-20.0 dB

+200 Hz

FW vers.

This command defines upper limits for the Average trace evaluated over the whole burst|V2.41
and for the scalar modulation parameters derived from it.
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CONFigure:MODulation:OEMP[:DQPSK]:AVERage:LIMit:FTSYmbols Limits 1% 10 Symbols
<PhaseErrorPeak>, <PhaseErrorRMS>, <MagnErrorPeak>, <MagnErrorRMS>,
<EVMErrorPeak>, <EVMErrorRMS>, <OriginOffset>, <IQIlmbalance>, <FreqError>

Parameter Description of parameters Def. value | Def. unit Unit ring

0.0 deg to +50.0 deg, PhaseErrorPeak +12.0 deg

0.0 deg to +50.0 deg, PhaseErrorRMS +10.0 deg

0.0 % to +50.0 %, MagnErrorPeak +35.0 %

0.0 % to +50.0 %, MagnErrorRMS +25.0 %

0.0 % to +50.0 %, EVMErrorPeak +35.0 %

0.0 % to +50.0 %, EVMErrorRMS +25.0 %

—100.0dB to 0.0 dB, OriginOffset -20.0 dB

—100.0 dB to 0.0 dB, IQImbalance -20.0 dB

0 Hz to 1000 Hz FrequencyError +200 Hz

Description of command FW vers.
This command defines upper limits for the Average trace evaluated over the first ten valid | V2.41
symbols of the burst and for the scalar modulation parameters derived from it.
CONFigure:MODulation:OEMP[:DQPSK]:LIMit:DEFault <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring

ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.

If used as a setting command with the parameter ON this command sets all parameters of | V2.41

the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default

values (ON) or not (OFF).
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Measured Values — Subsystem MODulation[:OVERview][:DQPSkK][:RESult]

The subsystem MODulation[:OVERview][:DQPSK][:RESult] measures and returns the modulation pa-
rameters and compares them with the tolerance values. The subsystem corresponds to the various
output elements in the measurement menu MODulation, application Overview.

READ[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult][: WBURSst]? Scalar Results:
READ[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols?

Start single shot measurement and return results
FETCh[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult][: WBURst]?
FETCh[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols?

Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult][: WBURst]?
SAMPIe[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols?

Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
PhErrorPeakCurr, —100.0 deg to +100.0 deg NAN deg
PhErrorPeakAvg, —100.0 deg to +100.0 deg NAN deg
PhErrorPeakMMax, —100.0 deg to +100.0 deg NAN deg
PhErrorRMS (x3), —100.0 deg to +100.0 deg NAN deg
MagnErrorPeak (x3), 0.0 % to 100.0 % NAN %
MagnErrorRMS (x3), 0.0 % to 100.0 % NAN %

EVMPeak (x3), 0.0 % to 100.0 % NAN %
EVMRMS (x3), 0.0 % to 100.0 % NAN %
OriginOffset (x3), —100.0 dB to +100.0 dB NAN dB
IQImbalance (x3), —100.0 dB to +100.0 dB NAN dB
FrequencyError (x3), —1000.0 Hz to +1000.0 Hz NAN Hz

MSSyncDetectedCurr, IS1to 1S6 | NONE NAN -
AmplitudeDroopCurr, —100.0 dB to +100.0 dB NAN dB
TimingErrorCurr, —100.0 Symb. to +100.0 Symb. NAN Symb.
AvgBurstPowerCurr, —100.0 dBm to +20.0 dBm NAN dBm
BurstsOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output all | V2.41
scalar measurement results (see chapter 4), either for the whole burst or for the 1% ten valid
symbols in the burst. The calculation of results in an average or peak measurement is de-
scribed in chapter 3 (see calculation of statistical quantities). The symbol (x3) behind a
value indicates that the list contains three results corresponding to the Current, the Average,
and the MMax value.
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CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:MATChing:LIMit[:WBURst]?
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:MATChing:LIMit:FTSYmbols?
Bursts out of Tolerance

Returned values Value range Def. value | Def. unit Unit ring
PhErrorPeak (x3), INV -

PhErrorRMS (x3), INV -
MagnErrorPeak (x3), For all measured values: INV -
MagnErrorRMS (x3),

EVMPeak (x3), INV -

EVMRMS (x3), INV -

NMAU | NMAL | INV | OK INV -
OriginOffset (x3), INV -

IQImbalance (x3), INV -
FrequencyError (x3) INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the error limits for | V2.41
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value.

The following messages may be output for all measured values:
NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
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MODulation:EVMagnitude

The subsystem MODulation:EVMagnitude measures the error vector magnitude as well as general
scalar modulation parameters. The subsystem corresponds to the measurement menu Modulation,
application EVM DQPSK, and the associated popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation:EVMagnitude

The subsystem MODulation:EVMagnitude controls the modulation measurement. It corresponds to the
softkey EVM DQPSK in the measurement menu Modulation.

INITiate:MODulation:EVMagnitude[:DQPSKk] Start new measurement RUN
ABORt:MODulation:EVMagnitude[:DQPSK]  Abort running measurement and switch off  OFF
STOP:MODulation:EVMagnitude[:DQPSK] Stop measurement after current stat. cycle  STOP
CONTinue:MODulation:EVMagnitude[:DQPSK]

Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, | V2.41

setting it to the status indicated in the top right column.

CONFigure:MODulation:EVMagnitude[:DQPSK]:EREPorting <Mode> Event Reporting

<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or |V2.41

stopped (event reporting, see chapter 5 of CMU200/300 operating manual).

FETCh:MODulation:EVMagnitude[:DQPSK]:STATus?

Measurement Status

Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -
RUN | Running (after | NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop con-
dition
1to 10000 |  Counter for current statistics cycle
NONE, No counting mode set NONE -
1to 1000 | Counter for current evaluation period within a cycle
NONE Statistic count set to off NONE -
Description of command FW vers.
This command is always a query. It returns the status of the measurement (see chapters 3 |V2.41

and 5 of the CMU200/300 operating manual).
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Test Configuration
The commands of the following subsystems configure the Modulation measurement. They correspond

to the sections in the Modulation Configuration menu that are related to the Error Vector Magnitude
application.

Subsystem MODulation:EVMagnitude[:DQPSk]:CONTrol

The subsystem MODulation:EVMagnitude[:DQPSK]:CONTrol configures the scope of the modulation
measurement. It corresponds to the Control tab in the popup menu Modulation Configuration.

CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTrol <Mode>, <Statistics>
Scope of Measurement

<Mode> Description of parameters Def. value | Def. unit Unit ring
SCALar | Only scalar measured values (incl. tolerance matching) |ARRay |-
ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value [ Def. unit Unit ring
1to 1000 | No. of bursts within a statistics cycle 100 -

NONE Statistics off

Description of command FW vers.
This command selects the type of measured values and determines the number of bursts |V2.41
forming one statistics cycle.

CONFigure:MODulation:EVMagnitude[:DQPSkK]:CONTrol:REPetition

<Repetition> ,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1to 10000 Multiple measurement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | NONE -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW vers.

This command determines the number of statistics cycles, the stop condition and the step- | V2.41
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no
effect; the measurement is always stopped after a single shot.
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DISPlay:MODulation:EVMagnitude[:DQPSK]: CONTrol:GRID <Enable> Grid on/off
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | Switch on grid lines ON -

OFF Switch off grid lines

Description of command FW vers.
This command switches the grid lines in the test diagrams on or off. V2.41

CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTrol:DEFault <Mode> Default Settings

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.

If used as a setting command with the parameter ON this command sets all parameters of | V2.41
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Tolerance values — Subsystem MODulation:OEMP[:DQPSK]:LIMit
The subsystem MODulation:OEMP[:DQPSK]:LIMit (see p. 6.28 ff) defines tolerance values for the

modulation measurement in all four applications. The subsystem corresponds to the Limits tab in the
popup menu Modulation Configuration.
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Subsystem SUBarrays:MODulation

The subsystem SUBarrays:MODulation defines the measurement range and the type of output values.

CONFigure:SUBarrays:MODulation:EVMagnitude[:DQPSK]

<Mode> <Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays
<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -
ARIThmetical | Return arithm. mean value in every range
MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range
<Start> Description of parameters Def. value Def. unit Unit ring
6 Symbols to Start time in current range 6 Symb.
162 Symbols,
<Samples> Description of parameters Def. value Def. unit Unit ring
0to 157 Number of samples in current range 157 -
Description of command FW vers.
This command configures the READ: SUBarrays..., FETCh:SUBarrays..., and|V2.41

SAMP| e: SUBar r ays: MODul at i on: EVMagni t ude[ : DQPSk] commands. It restricts the
measurement to up to 32 subranges where either all measurement results (the number of
which is given by the second numerical parameter) or a single statistical value is returned.
The subranges are defined by the start time and the number of test points which are located
on a fixed, equidistant grid with a step width of 1 symbol period.

The subranges may overlap but must be within the total range of the Modulation measure-
ment. Test points outside this range are not measured (result NAN) and do not enter into
the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem MODulation:EVMagnitude[:DQPSK][:RESult]

The subsystem MODulation:EVMagnitude[:DQPSK][:RESult] measures and returns the modulation
parameters and compares them with the tolerance values. The subsystem corresponds to the various
output elements in the measurement menu MODulation, application EVM DQPSK.

READ[:SCALar]:MODulation:EVMagnitude[: DQPSk][:RESult][:WBURst]? Scalar Results:
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols?

Start single shot measurement and return results
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSk][:RESult][:WBURst]?
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSk][:RESult]:FTSYmbols?

Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation:EVMagnitude[: DQPSK][:RESult][:WBURst]?
SAMPIe[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols?

Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
EVMPeak (x3), 0.0 % to 100.0 % NAN %

EVMRMS (x3), 0.0 % to 100.0 % NAN %
OriginOffset (x3), —100.0 dB to +100.0 dB NAN dB

IQImbalance (x3), —100.0 dB to +100.0 dB NAN dB
FrequencyError (x3), —1000.0 Hz to +1000.0 Hz NAN Hz
MSSyncDetected, IS1to IS6 | NONE NONE -
AmplitudeDroop, —100.0 dB to +100.0 dB NAN dB
Timing Error —100.0 Symb. to +100.0 Symb. NAN Symb.
AvgBurstPowerCurr, —-100.0 dBm to +20.0 dBm NAN dBm
BurstsOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output all | V2.41
scalar measurement results (see chapter 4), either for the whole burst or for the 1% ten valid
symbols in the burst. The calculation of results in an average or peak measurement is de-
scribed in chapter 3 (see calculation of statistical quantities). The symbol (x3) behind a
value indicates that the list contains three results corresponding to the Current, the Average,
and the MMax value.
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CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:MATChing:LIMit[:WBURst]?
CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:MATChing:LIMit:

FTSYmbols? Bursts out of Tolerance
Returned values Value range Def. value | Def. unit Unit ring
EVMPeak (x3), INV -
EVMRMS (x3), For all measured values: INV -

INV -

OriginOffset (x3),
IQImbalance (x3), NMAU | NMAL | INV | OK INV -
FrequencyError (x3) INV -
Description of command FW vers.

This command is always a query. It indicates whether and in which way the error limits for | V2.41
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value. The Ilimits are defined with the CONFig-
ur e: MODul at i on: CEMP... commands.

The following messages may be output for all measured values:

NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
READ:ARRay:MODulation:EVMagnitude[:DQPSK]: CURRent[:RESult]? EVM in Burst

READ:ARRay:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]?
READ:ARRay:MODulation:EVMagnitude[:DQPSkK]: MMAX[:RESult]?

Start single shot measurement and return results RUN
FETCh:ARRay:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]?
FETCh:ARRay:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]?
FETCh:ARRay:MODulation:EVMagnitude[:DQPSkK]: MMAX[:RESult]?

Read measurement results (unsynchronized) RUN
SAMPIle:ARRay:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]?
SAMPIle:ARRay:MODulation:EVMagnitude[:DQPSK]:AVERage[:RESult]?
SAMPIe:ARRay:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESult]?

Read measurement results (synchronized) RUN
Returned values Description of parameters Def. value [ Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for error vector magnitude NAN %
0.0 % to+ 100.0 % xth value for error vector magnitude NAN %
Description of command FW vers.

These commands are always queries. They return the error vector magnitude vs. time at|V2.41
fixed, equidistant test points. The number of measured values is 157, corresponding to a
time range of 6 symbols to 162 symbols.

The calculation of current, average, and mmax (Min./Max.) results is explained in chapter 3
(see display mode).
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READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]?
READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]?

READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? Subarray Results

Start single shot measurement and return results RUN
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]?
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]?
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]?

Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]?
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSk]: AVERage[:RESult]?
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]?

Read results (synchronized) RUN
Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for error vector magnitude NAN %

0.0 % to+ 100.0 % xth value for error vector magnitude NAN %

Description of command FW vers.
These commands are always queries. They measure and return the error vector magnitude | V2.41
versus time in the subranges defined by means of the CONFig-
ure: SUBarrays: MODul ati on: EVVagni t ude[ : DQPSk] command. In the default setting
of the configuration command the READ: SUBarr ays. .., FETCh: SUBarrays..., and
SAMP| e: SUBarrays... command group is equivalent to the READ: ARRay.. .,

FETCh: ARRay. .., and SAMPl e: ARRay. .. command group described above.

The CONFi gur e: SUBar rays: MODul ati on: EVMagni t ude[ : DQPSk] command defines

a maximum of 32 subranges. If one of the statistical modes ( ARl Thneti cal, M N nmum

MAXi rmum) is set, only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in chapter

3 (see display mode).
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MODulation:PERRor

The subsystem MODulation:PERRor measures the phase error as well as general scalar modulation
parameters. The subsystem corresponds to the measurement menu Modulation, application Phase

Error DQPSK, and the associated popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation:PERRor

The subsystem MODulation:PERRor controls the modulation measurement. It corresponds to the soft-

key Phase Error DQPSK in the measurement menu Modulation.

INITiate:MODulation:PERRor[:DQPSKk] Start new measurement RUN
ABORt:MODulation:PERRor[:DQPSK] Abort running measurement and switch off OFF
STOP:MODulation:PERRor[:DQPSK] Stop measurement after current stat. cycle STOP
CONTinue:MODulation:PERRor[:DQPSk] Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, | V2.41
setting it to the status indicated in the top right column.
CONFigure:MODulation:PERRor[:DQPSK]:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or |V2.41
stopped (event reporting, see chapter 5 of CMU200/300 operating manual).
FETCh:MODulation:PERRor[:DQPSk]:STATus? Measurement Status
Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)

ERR | OFF (could not be started)

STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

1to 10000 |  Counter for current statistics cycle

NONE, No counting mode set NONE -

1to 1000 | Counter for current evaluation period within a cycle

NONE Statistic count set to off NONE -

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see chapters 3 | V2.41
and 5 of the CMU200/300 operating manual).
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Common: MODulation:PERRor

Test Configuration

The commands of the following subsystems configure the Modulation measurement. They correspond
to the sections in the Modulation Configuration menu that are related to the Magnitude Error application.

Subsystem MODulation:PERRor[:DQPSK]:CONTrol

The subsystem MODulation:PERRor[:DQPSk]:CONTrol configures the scope of the modulation meas-
urement. It corresponds to the Control tab in the popup menu Modulation Configuration.

CONFigure:MODulation:PERRor[:DQPSK]:CONTrol <Mode>, <Statistics> Scope of Measurement

<Mode> Description of parameters Def. value | Def. unit Unit ring
SCALar | Only scalar measured values (incl. tolerance matching) |ARRay |-
ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value [ Def. unit Unit ring
1to 1000 | No. of bursts within a statistics cycle 100 -

NONE Statistics off

Description of command FW vers.
This command selects the type of measured values and determines the number of bursts |V2.41
forming one statistics cycle.

CONFigure:MODulation:PERRor[:DQPSK]:CONTrol:REPetition

<Repetition> ,<StopCond>,<Stepmode> Test Cycles

<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) |SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1to 10000 Multiple measurement

(counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | NONE -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- | V2.41
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no

effect; the measurement is always stopped after a single shot.
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DISPlay:MODulation:PERRor[:DQPSk]:CONTrol:GRID <Enable> Grid on/off
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | Switch on grid lines ON -
OFF Switch off grid lines
Description of command FW vers.
This command switches the grid lines in the test diagrams on or off. V2.41
CONFigure:MODulation:PERRor[:DQPSK]:CONTrol:DEFault <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values
Description of command FW vers.
If used as a setting command with the parameter ON this command sets all parameters of | V2.41
the subsystem to their default values (the setting OFF results in an error message).
If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Tolerance values — Subsystem MODulation:OEMP[:DQPSK]:LIMit

The subsystem MODulation:OEMP[:DQPSK]:LIMit (see p. 6.28 ff) defines tolerance values for the
modulation measurement in all four applications. The subsystem corresponds to the Limits tab in the

popup menu Modulation Configuration.

Subsystem SUBarrays:MODulation:PERRor[:DQPSK]

The subsystem SUBarrays:MODulation defines the measurement range and the type of output values.

CONFigure:SUBarrays:MODulation:PERRor[:DQPSK]

Description of command

This command configures the READ: SUBarrays..., FETCh: SUBarrays..., and
SAMP| e: SUBar r ays: MODul at i on: PERRor [ : DQPSk] commands. It restricts the meas-
urement to up to 32 subranges where either all measurement results (the number of which
is given by the second numerical parameter) or a single statistical value is returned. The
subranges are defined by the start time and the number of test points which are located on
a fixed, equidistant grid with a step width of 1 symbol period.

The subranges may overlap but must be within the total range of the Modulation measure-
ment. Test points outside this range are not measured (result NAN) and do not enter into
the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.

<Mode><Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays
<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -
ARIThmetical | Return arithm. mean value in every range
MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range
<Start> Description of parameters Def. value Def. unit Unit ring
6 Symbols to Start time in current range 6 Symb.
162 Symbols,
<Samples> Description of parameters Def. value Def. unit Unit ring
0to 157 Number of samples in current range 157 -

FW vers.
V241
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Measured Values — Subsystem MODulation:PERRor[:DQPSK][:RESult]

The subsystem MODulation:PERRor[:DQPSK][:RESult] measures and returns the modulation parame-
ters and compares them with the tolerance values. The subsystem corresponds to the various output
elements in the measurement menu MODulation, application Phase Error DQPSK.

READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult][:WBURst]?
READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? Scalar Results:

Start single shot measurement and return results
FETCh[:SCALar]:MODulation:PERRor[:DQPSK][:RESult][:WBURst]?
FETCh[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols?

Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation:PERRor[:DQPSK][:RESult][:WBURst]?
SAMPIe[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols?

Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
PhErrorPeak (x3), —100.0 deg to 100.0 deg NAN deg
PhErrorRMS (x3), —100.0 deg to 100.0 deg NAN deg
OriginOffset (x3), —100.0 dB to +100.0 dB NAN dB
IQImbalance (x3), —100.0 dB to +100.0 dB NAN dB
FrequencyError (x3), —1000.0 Hz to +1000.0 Hz NAN Hz
MSSyncDetected, IS1to IS6 | NONE NONE -
AmplitudeDroop, —100.0 dB to +100.0 dB NAN dB
Timing Error —100.0 Symb. to +100.0 Symb. NAN Symb.
AvgBurstPowerCurr, —-100.0 dBm to +20.0 dBm NAN dBm
BurstsOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output all | V2.41
scalar measurement results (see chapter 4), either for the whole burst or for the 1% ten valid
symbols in the burst. The calculation of results in an average or peak measurement is de-
scribed in chapter 3 (see calculation of statistical quantities). The symbol (x3) behind a
value indicates that the list contains three results corresponding to the Current, the Average,
and the MMax value.
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CALCulate[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:MATChing:LIMit[: WBURst]?
CALCulate[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:MATChing:LIMit:FTSYmbols?
Bursts out of Tolerance

Returned values Value range Def. value | Def. unit Unit ring
PhErrorPeak (x3), INV -
PhErrorRMS (x3), For all measured values: INV -
INV -
OriginOffset (x3),
IQImbalance (x3), NMAU | NMAL | INV | OK INV -
FrequencyError (x3) INV -
Description of command FW vers.

This command is always a query. It indicates whether and in which way the error limits for | V2.41
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value. The Ilimits are defined with the CONFig-
ur e: MODul at i on: CEMP... commands.

The following messages may be output for all measured values:

NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
READ:ARRay:MODulation:PERRor[:DQPSKk]: CURRent[:RESult]? Phase Error in Burst

READ:ARRay:MODulation:PERRor[:DQPSk]: AVERage[:RESult]?
READ:ARRay:MODulation:PERRor[:DQPSk]:MMAX[:RESult]?

Start single shot measurement and return results RUN
FETCh:ARRay:MODulation:PERRor[:DQPSk]: CURRent[:RESult]?
FETCh:ARRay:MODulation:PERRor[:DQPSk]: AVERage[:RESult]?
FETCh:ARRay:MODulation:PERRor[:DQPSk]:MMAX[:RESult]?

Read measurement results (unsynchronized) RUN
SAMPIle:ARRay:MODulation:PERRor[:DQPSk]: CURRent[:RESult]?
SAMPIle:ARRay:MODulation:PERRor[:DQPSk]:AVERage[:RESult]?
SAMPIle:ARRay:MODulation:PERRor[:DQPSK]:MMAX[:RESult]?

Read measurement results (synchronized) RUN
Returned values Description of parameters Def. value [ Def. unit Unit ring
—~100.0 deg to+ 100.0 deg, 1% value for phase error NAN deg
—100.0 deg to+ 100.0 deg xth value for phase error NAN deg
Description of command FW vers.

These commands are always queries. They return the phase error vs. time at fixed, equi- | V2.41
distant test points. The number of measured values is 157, corresponding to a time range of
6 bit to 162 symbols.

The calculation of current, average, and mmax (Min./Max.) results is explained in chapter 3
(see display mode).
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READ:SUBarrays:MODulation:PERRor[:DQPSk]: AVERage[:RESult]?
READ:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]?

READ:SUBarrays:MODulation:PERRor[:DQPSk]: CURRent[:RESult]? Subarray Results

Start single shot measurement and return results RUN
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]: CURRent[:RESult]?
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]: AVERage[:RESult]?
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]?

Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:MODulation:PERRor[:DQPSk]: CURRent[:RESult]?
SAMPIle:SUBarrays:MODulation:PERRor[:DQPSk]:AVERage[:RESult]?
SAMPIle:SUBarrays:MODulation:PERRor[:DQPSK]: MMAX][:RESult]?

Read results (synchronized) RUN
Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
100.0 deg to+ 100.0 deg, 1* value for phase error NAN deg
—100.0 deg to+ 100.0 deg xth value for phase error NAN deg
Description of command FW vers.
These commands are always queries. They measure and return the phase error versus |V2.41
time in the subranges defined by means of the CONFi g-
ure: SUBarrays: MODul at i on: PERRor [ : DQPSk] command. In the default setting of the
configuration command the READ: SUBarrays..., FETCh: SUBarrays..., and SAM
Pl e: SUBarrays... command group is equivalent to the READ: ARRay...,

FETCh: ARRay. .., and SAMPl e: ARRay. .. command group described above.

The CONFi gure: SUBarrays: MODul at i on: PERRor [ : DQPSk] command defines a

maximum of 32 subranges. If one of the statistical modes ( ARl Thnetical, M N nmum

MAXi mum) is set, only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in chapter

3 (see display mode).
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MODulation:MERRor

The subsystem MODulation:MERRor measures the magnitude error as well as general scalar modula-
tion parameters. The subsystem corresponds to the measurement menu Modulation, application Magn.
Error DQPSK, and the associated popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation:MERRor

The subsystem MODulation:MERRor controls the modulation measurement. It corresponds to the soft-
key Magn. Error DQPSK in the measurement menu Modulation.

INITiate:MODulation:MERRor[:DQPSKk]
ABORt:MODulation:MERRor[:DQPSK]
STOP:MODulation:MERRor[:DQPSKk]

Description of command

Start new measurement

Abort running measurement and switch off
Stop measurement after current stat. cycle
CONTinue:MODulation:MERRor[:DQPSk] Next measurement step (only stepping mode)

These commands have no query form. They start and stop the modulation measurement,
setting it to the status indicated in the top right column.

RUN
OFF
STOP
RUN

FW vers.
V2.41

CONFigure:MODulation:MERRor[:DQPSk]:EREPorting <Mode>

Description of command

Event Reporting

<Mode> Description of parameters Def. value Def. unit
SRQ | Service request OFF -
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

This command defines the events generated when the measurement is terminated or
stopped (event reporting, see chapter 5 of CMU200/300 operating manual).

Unit ring

FW vers.
V2.41

Ret. values

OFF |
RUN |
STOP |
ERR |
STEP |
RDY,

1 to 10000 |
NONE,

1 to 1000 |
NONE

FETCh:MODulation:MERRor[:DQPSK]:STATus?

Description of parameters

Measurement in the OFF state (* RST or ABORt )
Running (after | NI Ti at e, CONTi nue or READ)
Stopped (STOP)

OFF (could not be started)

Stepping mode (<stepmode>=STEP)

Stopped according to repetition mode and stop con-
dition

Counter for current statistics cycle

No counting mode set

Counter for current evaluation period within a cycle
Statistic count set to off

Description of command

Def. value

OFF

NONE

NONE

Measurement Status

Def. unit

This command is always a query. It returns the status of the measurement (see chapters 3
and 5 of the CMU200/300 operating manual).

Unit ring

FW vers.
V2.41
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Subsystem MODulation:MERRor[:DQPSK]:CONTrol

The subsystem MODulation:MERRor[:DQPSK]:CONTrol configures the scope of the modulation meas-
urement. It corresponds to the Control tab in the popup menu Modulation Configuration.

CONFigure:MODulation:MERRor[:DQPSk]:CONTrol <Mode>, <Statistics>
Scope of Measurement

<Mode> Description of parameters Def. value | Def. unit Unit ring
SCALar | Only scalar measured values (incl. tolerance matching) |ARRay |-
ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value [ Def. unit Unit ring
1to 1000 | No. of bursts within a statistics cycle 100 -

NONE Statistics off

Description of command FW vers.
This command selects the type of measured values and determines the number of bursts |V2.41
forming one statistics cycle.

CONFigure:MODulation:MERRor[:DQPSk]:CONTrol:REPetition <Repetition>

,<StopCond>,<Stepmode> Test Cycles
<Repetition> | Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000, Multiple measurement

(counting, until St atus = STEP | RDY)
<StopCond> | Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | NONE -
NONE, Continue measurement even in case of error
<Stepmode> | Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW vers.

This command determines the number of statistics cycles, the stop condition and the step- | V2.41
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no
effect; the measurement is always stopped after a single shot.

DISPlay:MODulation:MERRor[:DQPSk]:CONTrol:GRID <Enable> Grid on/off
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | Switch on grid lines ON -

OFF Switch off grid lines

Description of command FW vers.
This command switches the grid lines in the test diagrams on or off. V2.41
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CONFigure:MODulation:MERRor[:DQPSk]: CONTrol:DEFault <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values
Description of command FW vers.

If used as a setting command with the parameter ON this command sets all parameters of | V2.41
the subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Tolerance values — Subsystem MODulation:OEMP[:DQPSK]:LIMit

The subsystem MODulation:OEMP[:DQPSK]:LIMit (see p. 6.28 ff) defines tolerance values for the
modulation measurement in all four applications. The subsystem corresponds to the Limits tab in the
popup menu Modulation Configuration.

Subsystem SUBarrays:MODulation

The subsystem SUBarrays:MODulation defines the measurement range and the type of output values.

CONFigure:SUBarrays:MODulation:MERRor[:DQPSKk]

<Mode><Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays
<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -
ARIThmetical | Return arithm. mean value in every range
MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range
<Start> Description of parameters Def. value Def. unit Unit ring
6 Symbols to Start time in current range 6 Symb.
162 Symbols,
<Samples> Description of parameters Def. value Def. unit Unit ring
0to 157 Number of samples in current range 157 -
Description of command FW vers.
This command configures the READ: SUBarrays..., FETCh:SUBarrays..., and|V2.41

SAMP| e: SUBar r ays: MODul at i on: MERRor [ : DQPSKk] commands. It restricts the meas-
urement to up to 32 subranges where either all measurement results (the number of which
is given by the second numerical parameter) or a single statistical value is returned. The
subranges are defined by the start time and the number of test points which are located on
a fixed, equidistant grid with a step width of 1 symbol period.

The subranges may overlap but must be within the total range of the Modulation measure-
ment. Test points outside this range are not measured (result NAN) and do not enter into
the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem MODulation:MERRor[:DQPSK][:RESult]

The subsystem MODulation:MERRor[:DQPSK][:RESult] measures and returns the modulation parame-
ters and compares them with the tolerance values. The subsystem corresponds to the various output
elements in the measurement menu MODulation, application Magn. Error DQPSK.

READ[:SCALar]:MODulation:MERRor[:DQPSk][:RESult][: WBURst]?
READ[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:FTSYmbols? Scalar Results:

Start single shot measurement and return results
FETCh[:SCALar]:MODulation:MERRor[:DQPSk][:RESult][:WBURst]?
FETCh[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:FTSYmbols?

Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation:MERRor[:DQPSK][:RESult][:WBURst]?
SAMPIe[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:FTSYmbols?

Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
MErrPeak (x3), 0.0 % to 100.0 % NAN %

MErrRMS (x3), 0.0 % to 100.0 % NAN %
OriginOffset (x3), —100.0 dB to +100.0 dB NAN dB

IQImbalance (x3), —100.0 dB to +100.0 dB NAN dB
FrequencyError (x3), —1000.0 Hz to +1000.0 Hz NAN Hz
MSSyncDetected, IS1to IS6 | NONE NONE -
AmplitudeDroop, —100.0 dB to +100.0 dB NAN dB
Timing Error —100.0 Symb. to +100.0 Symb. NAN Symb.
AvgBurstPowerCurr, —-100.0 dBm to +20.0 dBm NAN dBm
BurstsOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output all | V2.41
scalar measurement results (see chapter 4), either for the whole burst or for the 1% ten valid
symbols in the burst. The calculation of results in an average or peak measurement is de-
scribed in chapter 3 (see calculation of statistical quantities). The symbol (x3) behind a
value indicates that the list contains three results corresponding to the Current, the Average,
and the MMax value.
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CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:MATChing:LIMit[: WBURst]?
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:MATChing:LIMit:FTSYmbols?
Bursts out of Tolerance

Returned values Value range Def. value | Def. unit Unit ring
MErrPeak (x3), INV -
MErrRMS (x3), For all measured values: INV -
INV -
OriginOffset (x3),
IQImbalance (x3), NMAU | NMAL | INV | OK INV -
FrequencyError (x3) INV -
Description of command FW vers.

This command is always a query. It indicates whether and in which way the error limits for | V2.41
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value. The Ilimits are defined with the CONFig-
ur e: MODul at i on: CEMP... commands.

The following messages may be output for all measured values:

NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
READ:ARRay:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? Phase Error in Burst

READ:ARRay:MODulation:MERRor[:DQPSK]:AVERage[:RESult]?
READ:ARRay:MODulation:MERRor[:DQPSK]:MMAX[:RESult]?

Start single shot measurement and return results RUN
FETCh:ARRay:MODulation:MERRor[:DQPSk]: CURRent[:RESult]?
FETCh:ARRay:MODulation:MERRor[:DQPSk]: AVERage[:RESult]?
FETCh:ARRay:MODulation:MERRor[:DQPSKk]:MMAX[:RESult]?

Read measurement results (unsynchronized) RUN
SAMPIle:ARRay:MODulation:MERRor[:DQPSk]: CURRent[:RESult]?
SAMPIle:ARRay:MODulation:MERRor[:DQPSk]: AVERage[:RESult]?
SAMPIle:ARRay:MODulation:MERRor[:DQPSk]:MMAX[:RESult]?

Read measurement results (synchronized) RUN
Returned values Description of parameters Def. value [ Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for magnitude error NAN %
0.0 % to+ 100.0 % xth value for magnitude error NAN %
Description of command FW vers.

These commands are always queries. They return the magnitude error vs. time at fixed, | V2.41
equidistant test points. The number of measured values is 157, corresponding to a time
range of 6 bit to 162 symbols.

The calculation of current, average, and mmax (Min./Max.) results is explained in chapter 3
(see display mode).
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READ:SUBarrays:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? Subarray Results

READ:SUBarrays:MODulation:MERRor[:DQPSK]:AVERage[:RESult]?
READ:SUBarrays:MODulation:MERRor[:DQPSkK]: MMAX[:RESult]?

Start single shot measurement and return results RUN
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]: CURRent[:RESult]?
FETCh:SUBarrays:MODulation:MERRor[:DQPSK]: AVERage[:RESult]?
FETCh:SUBarrays:MODulation:MERRor[:DQPSK]:MMAX][:RESult]?

Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:MODulation:MERRor[:DQPSK]: CURRent[:RESult]?
SAMPIle:SUBarrays:MODulation:MERRor[:DQPSK]:AVERage[:RESult]?
SAMPIle:SUBarrays:MODulation:MERRor[:DQPSK]: MMAX[:RESult]?

Read results (synchronized) RUN
Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for magnitude error NAN %

0.0 % to+ 100.0 % xth value for magnitude error NAN %

Description of command FW vers.
These commands are always queries. They measure and return the magnitude error versus | V2.41
time in the subranges defined by means of the CONFi g-
ure: SUBarrays: MODul at i on: MERRor [ : DQPSk] command. In the default setting of the
configuration command the READ: SUBarrays..., FETCh: SUBarrays..., and SAM
Pl e: SUBarrays... command group is equivalent to the READ: ARRay...,

FETCh: ARRay. .., and SAMPl e: ARRay. .. command group described above.

The CONFi gure: SUBarrays: MODul at i on: MERRor [ : DQPSk] command defines a

maximum of 32 subranges. If one of the statistical modes ( ARl Thnetical, M N nmum

MAXi mum) is set, only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in chapter

3 (see display mode).
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SPECtrum

The subsystem SPECtrum[:ACPower] measures the off-carrier power of the 1S-136 signal. The sub-
system corresponds to the measurement menu Spectrum and the associated configuration popups.

Control of Measurement — Subsystem SPECtrum[:ACPower]

The subsystem SPECtrum[:ACPower] controls the Spectrum measurement.

INITiate:SPECtrum[:ACPower]
ABORLt:SPECtrum[:ACPower]
STOP:SPECtrum[:ACPower]
CONTinue:SPECtrum[:ACPower]

Description of command

Start new measurement

Abort running measurement and switch off
Stop measurement after current stat. cycle
Next measurement step (only stepping mode)

These commands have no query form. They start or stop the measurement, setting it to the
status indicated in the top right column.

RUN
OFF
STOP
RUN

FW vers.
V241

CONFigure:SPECtrum[:ACPower]:EREPorting <Mode>

<Mode> Description of parameters Def. value Def. unit
SRQ | Service request OFF -
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command

This command defines the events generated when the measurement is terminated or
stopped (event reporting, see chapter 5 of CMU200/300 operating manual).

Event Reporting

Unit ring

FW vers.
V2.41

FETCh:SPECtrum[:ACPower]:STATus?

Measurement Status

Returned values Description of parameters Def. value | Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF - -
RUN | Running (after I NI Ti at e, CONTi hue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop
condition
1to 10000 | Counter for current statistics cycle
NONE, No counting mode set NONE - -
1to 1000 | Counter for current evaluation period within a cycle
NONE Statistic count set to off NONE - -
Description of command FW vers.
This command is always a query. It returns the status of the measurement (see chapters 3 |V2.41
and 5 of the CMU200/300 operating manual).
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Test Configuration

The commands of the following subsystems configure the Spectrum measurement. They correspond to
the Spectrum Configuration menu.

Subsystem SPECTrum[:ACPower]:CONTrol

The subsystem SPECtrum[:ACPower]:CONTrol defines the repetition mode, statistic count, and stop
condition of the measurement. These settings are provided in the Control tab in the popup menu Spec-
trum Configuration.

CONFigure:SPECtrum[:ACPower]:CONTrol <Mode>,<Statistics>

Scope of Measurement

<Mode> Description of parameters Def. value | Def. unit Unit ring
SCALar | Only scalar measured values ARRay |-

ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value [ Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -
NONE Statistics off (equivalent to 1)

Description of command FW vers.
This command restricts the type of measured values and determines the number of bursts | V2.41
within a statistics cycle.

CONFigure:SPECtrum[:ACPower]:CONTrol:REPetition
<Repetition>,<StopCondition>,<Stepmode> Test cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1to 10000 Multiple measurement
(counting, until St atus = STEP | RDY)

<StopCondition>  Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | NONE -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command defines the number of test cycles, the stepping mode and, if required, a |V2.41
stop condition for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no
effect; the measurement is always stopped after a single shot.
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CONFigure:SPECtrum[:ACPower]:CONTrol:ACHannel <Adj_Channel>
Time Domain Adjacent Channel

<Enable> Description of parameters Def. value | Def. unit Unit ring
-3to-1]|+1to +3 Adjacent channel no. -3 -
Description of command FW vers.
This command selects the adjacent channel for time-domain representation. V2.41
DISPlay:SPECtrum[:ACPower]:CONTrol:GRID <Enable> Grid on/off
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | Switch on grid lines ON -
OFF Switch off grid lines
Description of command FW vers.
This command switches the grid lines in the test diagrams on or off. V2.41
CONFigure:SPECtrum[:ACPower]:CONTrol:DEFault <Mode> Default Settings
<Enable>  Description of parameters Def. value | Def. unit Unit ring
ON | All the parameters of the subsystem are set to default ON -
values
OFF At least one parameter of the subsystem differs from its
default value
Description of command FW vers.

If used as a setting command with the parameter ON, this command sets all the parame- | V2.41
ters of the subsystem to their default values (OFF has no effect).

In the query format, the command returns ON if all the parameters of the subsystem corre-
spond to their default values, otherwise it returns OFF.
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Subsystem SPECTrum[:ACPower]:LIMit

The subsystem SPECtrum[:ACPower]:LIMit defines the limit lines, i.e. the tolerance values for the
spectrum due to modulation measurement The subsystem corresponds to the due to Modulation sec-

tions in the tab Limit Lines in the popup menu Spectrum Configuration.

CONFigure:SPECtrum[:ACPower]:LIMit: CHN<nr>:ENABIle <Enable> Limits
CONFigure:SPECtrum[:ACPower]:LIMit: CHN<nr> <LevelPeak>, <LevelRMS>,<Enable>
Numeric Suffix Value range Description of parameters Def. value
<nr> 1to3 Measurement point (channel) no.
Parameters Value range Description of parameters Def. value
<Enable> ON | OFF Limit check in channel <nr> on/off See be-
low
<LevelPeak>, -99.9dB t0 99.9 dB Limit for peak power
<LevelRMS>, -99.9dB t0 99.9 dB Limit for effective power
<Enable> ON | OFF Limit check in channel <nr> on/off
Description of command FW vers.
These commands activate and define limit lines for the spectrum measurement. The num- | V2.41
bers <nr> denote the (lower) adjacent channel, the first and second alternate channel (<nr>
=1 to 3, carrier frequency — <nr> * 30 kHz). The : ENABI e command is suitable for reacti-
vating a limit line area that was previously defined and disabled.
Default values for IS-136 800 and 1S-136 1900:
<nr> Frequency from carrier <LevelPeak> <LevelRMS>
1 +30 kHz -26 dB -26 dB
2 +60 kHz —45 dB —45 dB
3 +90 kHz —45 dB —45 dB
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CONFigure:SPECtrum[:ACPower]:LIMit: CHP<nr>:ENABIle <Enable>
CONFigure:SPECtrum[:ACPower]:LIMit:CHP<nr> <LevelPeak>, <LevelRMS>,<Enable>

Numeric Suffix Value range Description of parameters

<nr> 1to3 Measurement point (channel) no.
Parameters Value range Description of parameters

<Enable> ON | OFF Limit check in channel <nr> on/off
<LevelPeak>, -99.9 dB to 99.9 dB Limit for peak power

<LevelRMS>, —-99.9dB t0 99.9 dB Limit for effective power
<Enable> ON | OFF Limit check in channel <nr> on/off

Description of command

These commands activate and define limit lines for the spectrum measurement. The num-
bers <nr> denote the (upper) adjacent channel, the first and second alternate channel
(<nr> =1 to 3, carrier frequency + <nr> * 30 kHz). The : ENABI e command is suitable for
reactivating a limit line area that was previously defined and disabled.

Default values for IS-136 800 and 1S-136 1900:

<nr> Frequency from carrier <LevelPeak> <LevelRMS>

—30 kHz —26 dB —26 dB
—60 kHz —45 dB —45 dB
3 —90 kHz —45 dB —45 dB

Limits

Def. value

Def. value

See be-
low

FW vers.
V2.41

CONFigure:SPECtrum[:ACPower]:LIMit:DEFault <Enable> Default Settings

<Enable>  Description of parameters Def. value Def. unit

ON | All the parameters of the subsystem are set to default |ON -
values

OFF At least one parameter of the subsystem differs from
its default value

Description of command

If used as a setting command with ON, this command sets all the parameters of the sub-
system to their default values (OFF has no effect).

In the query format, the command returns ON if all the parameters of the subsystem corre-
spond to their default values, otherwise it returns OFF.

Unit ring

FW vers.
V2.41
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Subsystem SUBarrays:SPECtrum[:ACPower]: TDOMain

The subsystem SUBarrays:SPECtrum[:ACPower]:TDOMain defines the measurement range in the

ACP Time Domain application.

CONFigure:SUBarrays:SPECtrum[:ACPower]: TDOMain[:DQPSK]

<Mode><Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays

<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL - -
ARIThmetical | Return arithm. mean value in every range

MINimum | Return minimum value in every range

MAXimum, Return maximum value in every range

<Start> Description of parameters Def. value Def. unit Unit ring
—27 Symbols to Start time in current range =27 Symb.

+190 Symbols

<Samples> Description of parameters Def. value Def. unit Unit ring
0to 872 Number of samples in current range 872 -

Description of command FW vers.
This command configures the READ: SUBar rays: POMer. .., V241
FETCh: SUBar r ays: POAér . .., and SAVP| e: SUBar r ays: POMr commands. It restricts

the measurement to up to 32 subranges where either all measurement results (the number

of which is given by the second numerical parameter) or a single statistical value is re-

turned. The subranges are defined by the start time and the number of test points; the

spacing of the test points is given by the fixed oversampling factor of 4 samples per symbol.

The subranges may overlap but must be within the total range of the SPECtrum:TDOMain
measurement. Test points outside this range are not measured (result NAN) and do not

enter into the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values

The commands of the following subsystems determine and return the results of the spectrum due to
modulation measurement. They correspond to the graphical menu Spectrum with its various display
elements.

Subsystem SPECtrum[:ACPower][:RESult]

The subsystem SPECtrum[:ACPower][:RESult] measures and returns the frequency spectum (due to
modulation) and compares it with tolerance values. The subsystem corresponds to the graphical meas-
urement menu Spectrum.

READ[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? Scalar Results

Start single shot measurement and return results
FETCh[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]?

Read measurement results (unsynchronized)
SAMPIe[:SCALar]: SPECtrum[:ACPower][:FDOMain][:RESult]?

Read measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
MSPowerPeak, —100.0 dBm to +100.0 dBm NAN dBm
MSPowerRMS, —100.0 dBm to +100.0 dBm NAN dBm
ACPowerPeak (-3 to +3), —100.0 dBc to +100.0 dBc NAN dBc
ACPowerRMS (-3 to +3), —100.0 dBc to +100.0 dBc NAN dBc
ACPPeak (Peak) (-3 to +3), —100.0 dBc to +100.0 dBc NAN dBc
ACPPeak (RMS) (-3 to +3), —100.0 dBc to +100.0 dBc NAN dBc
ACPAvg (RMS) (-3 to +3), —100.0 dBc to +100.0 dBc NAN dBc
OutOfTolerance 0.0% to 100.0% NAN %

Description of command FW vers.

These commands are always queries. They return the following scalar quantities describing | V2.41
the radiated power in the designated radio channel and the adjacent channels. The symbol
(-3 to +3) behind a value indicates that the list contains six results corresponding to the
alternate channel nos. -3 to -1 and +1 to +3.

MSPowerPeak Average power of current burst

MSPowerRMS Effective power of current burst

ACPPowerPeak Peak alternate channel power

ACPPowerRMS Effective alternate channel power

ACPPeak (Peak) Maximum of all ACPPowerPeak values in the measurement
ACPPeak (RMS) Maximum of all ACPPowerRMS values in the measurement
ACPAvg (RMS) Average of all ACPPowerRMS values in the measurement
OutOfTolerance Percentage of bursts out of tolerance
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CALCulate[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]:MATChing:LIMit?
Bursts out of Tolerance

Returned values Value range Def. value | Def. unit Unit ring
ACPowerPeak (-3 to +3), INV -

ACPowerRMS (-3 to +3), For all measured values: INV -

ACPPeak (Peak) (-3 to +3), INV -

ACPPeak (RMS) (-3 to +3), NMAU | NMAL | INV | OK INV -

ACPAvg (RMS) (-3 to +3) INV -

Description of command FW vers.

This command is always a query. It indicates whether and in which way the error limits for | V2.41
the scalar measured values (see above command) have been exceeded. The symbol (-3 to
+3) behind a value indicates that the list contains six results corresponding to the alternate
channel nos. =3 to -1 and +1 to +3.

The following messages may be output for all measured values:

NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
READ:ARRay:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? Burst Power

READ:ARRay:SPECtrum[:ACPower]:TDOMain:AVERage[:RESult]?
READ:ARRay:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]?
READ:ARRay:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]?

Start single shot measurement and return results RUN
FETCh:ARRay:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]?
FETCh:ARRay:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]?
FETCh:ARRay:SPECtrum[:ACPower]: TDOMain:MAXimum|[:RESult]?
FETCh:ARRay:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]?

Read meas. results (unsynchronized) RUN
SAMPIle:ARRay:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]?
SAMPIle:ARRay:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]?
SAMPIle:ARRay:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]?
SAMPIle:ARRay:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]?

Read results (synchronized) RUN

Returned values Description of parameters Def. value | Def. unit | Unit ring

—-120.0 dBm to +40.0 dBm, BurstPower[1], 1% value for burst power NAN dB

—120.0dBm to +40.0 dBm  BurstPower[x], xth value for burst power | NAN dB

Description of command FW vers.

These commands are always queries. They output the burst power versus time (application | V2.41
ACP Time Domain) in the adjacent channel selected via CONFi g-
ur e: SPECt runi : ACPower ] : Cont rol : ACHannel at fixed, equidistant test points. The
number of measured values is 872 corresponding to an oversampling factor of 4.

The calculation of results in the modes current, average, maximum and minimum is ex-
plained in chapter 3 (see display modes).
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READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? Subarray Results
READ:SUBarrays:SPECtrum[: ACPower]: TDOMain:AVERage[:RESult]?
READ:SUBarrays:SPECtrum[: ACPower]: TDOMain:MAXimum[:RESult]?
READ:SUBarrays:SPECtrum[: ACPower]: TDOMain:MINimum[:RESult]?

Start single shot measurement and return results RUN
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]?
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]?
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]?

FETCh:SUBarrays: SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]?

Read meas. results (unsynchronized) RUN

SAMPIle:SUBarrays: SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]?
SAMPIle:SUBarrays: SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]?
SAMPIle:SUBarrays:SPECtrum[: ACPower]: TDOMain:MAXimum[:RESult]?
SAMPIle:SUBarrays: SPECtrum[: ACPower]: TDOMain:MINimum[:RESult]?

Read results (synchronized) RUN

Returned values Description of parameters Def. value [ Def. unit | Unit ring

—-120.0 dBm to +40.0 dBm, BurstPower[1], 1% value for burst power NAN dB

—120.0dBm to +40.0 dBm  BurstPower[x], xth value for burst power | NAN dB

Description of command FW vers.

These commands are always queries. They output the burst power versus time in the adja- | V2.41
cent channel selected via CONFi gur e: SPECt runi : ACPower] : Control : ACHannel
and in the subranges defined by means of the CONFi gur e: SUBar r ays: POAér command.
In the default setting of the configuration command the READ: SUBarr ays. ..,
FETCh: SUBarrays..., and SAMPI e: SUBarrays... command group is equivalent to
the READ: ARRay..., FETCh: ARRay..., and SAMPl e: ARRay... command group
described above.

The CONFi gur e: SUBar r ays: SPECt r umcommand defines a maximum of 32 subranges.
If one of the statistical modes ( ARl Thnetical, M N mum MAXi nunm) is set, only one
value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in chapter
3 (see display mode).
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Measurement Groups (Signalling only)

The measurement groups in this section are provided in Signalling mode only.

RXQuality:MAHO

The subsystem RXQuality:MAHO tests the capability of the mobile station to provide the mobile-
assisted handoff (MAHO) report. The subsystem corresponds to the main menu Receiver Quality,
application MAHO and the associated popup menu Receiver Quality Configuration. The MAHO report
is provided by the mobile phone alone; it does not actually represent a CMU measurement.

The neighbor cell MAHO report is empty unless a list of neighbor channels is defined via the
CONFi gur e: RXQual i ty: MAHO CONTr ol . .. commands.

Configuration of Channel List — Subsystem RXQuality: MAHO:CONTTrol

The subsystem RXQuality:MAHO:CONTrol configures the list of measured neighbor channels. It
corresponds to the sections in the Receiver Quality Configuration menu associated to the MAHO
application.

CONFigure:RXQuality:MAHO:CONTrol:NCELIs:BAND <Band_1>,..., <Band_24> Band
<Band_n> Description of parameters Def. value Def. unit Unit ring
BO8 | IS 136 800 hyperband current hyperband (according to - -

B19 IS 136 1900 hyperband current function group)

Description of command Sig. State | FW vers.
This command defines the list of 24 IS 136 hyperband selections (n = 1 to 24) for | all V3.05
the neighbor cell channels defined via

CONFi gur e: RXQual i t y: MAHO CONTr ol : NCELI s: CHANnel .

Neighbor Channels
CONFigure:RXQuality: MAHO:CONTrol:NCELIs:CHANnel <Channel_1>, ..., <Channel_24>
<Channel_n> Description of parameters Def. value Def. unit Unit ring
1to 799|990 to 1023 | OFF | Channel number for IS 136 800 OFF - -
1to 1999 | OFF Channel number for IS 1361900
Description of command Sig. State | FW vers.
This command defines the list of 24 channels (n = 1 to 24) in the neighbor cells. | all V3.05
An OFF setting means that the corresponding entry of the list remains empty.

The channel numbers entered must be compatible with the selected hyperband; see command
CONFi gur e: RXQual i t y: MAHO CONTr ol : NCELI s: BAND. This is important is the 800 MHz band
(B08) is selected where the channel numbers 800 to 989 and 1024 to 1999 are not used. If a number
in the channel gap between 800 and 989 is entered, the CMU overwrites the entered channel with the
value 799. For entries above 1023, an SCPI error message no. —120, "Numeric data error", is
generated.

The current band is never changed implicitly if it is incompatible with the selected channel number.
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CONFigure:RXQuality:MAHO:CONTrol:NCELIs:CELL<nr> <Band>, <Channel> Neighbor Cell
<Band> Description of parameters Def. value Def. unit Unit ring
BO8 | IS 136 800 hyperband OFF - -

B19 | IS 136 1900 hyperband (current

OFF, current hyperband hyperband)

<Channel> Description of parameters Def. value Def. unit Unit ring
1to 799|990 to 1023 | OFF | Channel number for IS 136 800 OFF - -

1to 1999 | OFF Channel number for IS 1361900

Description of command Sig. State | FW vers.
This command defines the IS 136 hyperband and the used channel in neighbor | all V3.05
cell <nr> where <nr> = 1 to 24. The channel number must be compatible with the

selected band (even if the <Band> parameter is set to OFF); see

CONFi gur e: RXQual i ty: MAHO: CONTr ol : NCELI s: CHANnel command.
CONFigure:RXQuality:MAHO:CONTrol:NCELIs:LSORted <Mode> List Sorted
<Mode> Description of parameters Def. value Def. unit Unit ring
ON | List sorted according to channel numbers OFF - -

OFF List unsorted/sorted acc. to cell numbers (query only)

Description of command Sig. State | FW vers.
This command determines whether the list of neighbor channels is sorted | all V3.05
according to channel numbers or kept as defined via

CONFi gur e: RXQual i t y: MAHO CONTr ol : NCELI s: CHANnel .
CONFigure:RXQuality:MAHO:CONTrol:DEFault Default Settings
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON - -

OFF Some or all parameters differ from the default values

Description of command Sig. State [ FW vers.
If used as a setting command with the parameter ON this command sets all | all V3.05
parameters of the subsystem to their default values (the setting OFF results in

an error message).

If used as a query the command returns whether all parameters are set to their

default values (ON) or not (OFF).
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MAHO Results — Subsystem RXQuality:MAHO...?

The subsystem RXQuality:MAHO...? starts a MAHO measurement and returns the results. It
corresponds to the MAHO measurement control softkey and the output fields in the Receiver Quality
menu.

[SENSe]:RXQuality:MAHO:CQUality? MAHO Results
Returned Value | Description of parameters Def. value Def. unit Unit ring
BERO to BER?7, Reported BER interval NAN % -

RSO to RS31 Reported RSSI NAN - -
Description of command Sig. State | FW vers.

This command is always a query. It returns the BER and the RSSI of the current | CEST V3.05
CMU traffic channel (DTC) The BER and RSSI can be retrieved separately by
means of the commands [ SENSe] : RXQual i t y: MAHO CQUal i ty: BER? and
[ SENSe] : RXQual i ty: MAHO CQUal i ty: RSSI ?; see below.

[SENSe]:RXQuality:MAHO:CQUality:BER? Channel Quality: BER
Returned Value | Description of parameters Def. value Def. unit Unit ring
BERO to BER7 Reported BER interval NAN % -
Description of command Sig. State | FW vers.

This command is always a query. It returns the BER of the current CMU traffic | CEST V3.05
channel (DTC).

[SENSe]:RXQuality:MAHO:CQUality:RSSI? Channel Quality: RSSI
Returned Value | Description of parameters Def. value Def. unit Unit ring
RSO to RS31 Reported RSSI NAN - -
Description of command Sig. State | FW vers.

This command is always a query. It returns the RSSI level of the current CMU | CEST V3.05
traffic channel (DTC).

[SENSe]:RXQuality:MAHO:NCELIs:CELL<nr>? MAHO Report, Single Cell
Returned Values | Description of parameters Def. value | Def. unit Unit ring
1to 799 | 990 to 1023 | OFF Rep. channel in cell <nr>, IS 136 800 |OFF - -

1to 1999 | OFF, Rep. channel in cell <nr>, IS 136 1900

RSO to RS31 Reported RSSI in cell <nr> NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the reported traffic channel (DTC) | all V3.05
number and the RSSI in neighbor cell <nr> where <nr> = 1 to 24.
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[SENSe]:RXQuality:MAHO:NCELIs:RESult:CELL<nr>? MAHO Report, Single Cell
Returned Values | Description of parameters Def. value | Def. unit Unit ring
B08 | B19 | OFF, IS 136 hyperband in cell <nr> OFF - -

1to 799 |990to 1023 | OFF Rep. channel in cell <nr>, IS 136 800 | OFF - -

1to 1999 | OFF, Rep. channel in cell <nr>, IS 136 1900

RSO to RS31 Reported RSSI in cell <nr> NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the IS 136 hyperband, the reported | all V3.05
traffic channel (DTC) number; and the RSSI in neighbor cell <nr> where <nr> = 1

to 24.

[SENSe]:RXQuality:MAHO:NCELIs? MAHO Report, All Cells
Returned Values | Description of parameters Def. value | Def. unit Unit ring
1to 799 |990to 1023 | OFF Rep. channelin cell 1, IS 136 800 OFF - -

1to 1999 | OFF, Rep. channel in cell 1, IS 136 1900 - -

RSO to RS31, Reported RSSI in cell 1 NAN - -

1to 799 | 990to 1023 | OFF Rep. channelin cell 24, IS 136 800 OFF - -

1to 1999 | OFF, Rep. channel in cell 24, IS 136 1900 - -

RSO to RS31 Reported RSSI in cell 24 NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the reported traffic channel (DTC) | all V3.05
numbers and the RSSls in 24 neighbor cells.

[SENSe]:RXQuality:MAHO:NCELIs:RESult? MAHO Report, All Cells
Returned Values | Description of parameters Def. value | Def. unit Unit ring
B08 | B19 | OFF, IS 136 hyperband in cell no. 1 OFF - -

1to 799 | 990 to 1023 | OFF Rep. channel in cell 1, IS 136 800 OFF -

1to 1999 | OFF, Rep. channel in cell 1, 1S 136 1900 - -

RSO to RS31, Reported RSS! in cell 1 NAN - -

B08 | B19 | OFF, IS 136 hyperband in cell no. 24 OFF - -

1to 799 [ 990 to 1023 | OFF Rep. channel in cell 24, 1S 136 800 OFF - -

1to 1999 | OFF, Rep. channel in cell 24, 1S 136 1900 - -

RSO to RS31 Reported RSSI in cell 24 NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the hyperband, the reported traffic | all V3.05
channel (DTC) number and the RSSI in 24 neighbor cells.
[SENSe]:RXQuality:MAHO:NCELIs:BAND? MAHO Report, Band, All Cells
Returned Values | Description of parameters Def. value | Def. unit Unit ring
B08 | B19 | OFF, Band (800 MHz or 1900 MHz) in cell 1, OFF -

B08 | B19 | OFF Band (800 MHz or 1900 MHz) in cell 24 OFF -

Description of command Sig. State | FW vers.
This command is always a query. It returns the IS 136 hyperband in 24 neighbor | all V3.05
cells. OFF means that the no entry has been made yet.
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RXQuality:EMAHo

The subsystem RXQuality:EMAHo tests the capability of the mobile station to provide the extended
mobile-assisted handoff report. The subsystem corresponds to the main menu Receiver Quality,
application Extended MAHO and the associated popup menu Receiver Quality Configuration. The
extended MAHO report is provided by the mobile phone alone; it does not actually represent a CMU
measurement.

The extended neighbor cell MAHO report is empty unless a list of neighbor channels is defined via the
CONFi gur e: RXQual i ty: EMAHo: CONTr ol ... commands.

Configuration of Channel List — Subsystem RXQuality:EMAHo:CONTrol

The subsystem RXQuality:EMAH0:CONTrol configures the list of measured neighbor channels. It
corresponds to the sections of the Receiver Quality Configuration menu associated to the Extended
MAHO application.

CONFigure:RXQuality:EMAH0:CONTrol:NCELIs:BAND <Band_1>,..., <Band_22> Band
<Band_n> Description of parameters Def. value Def. unit Unit ring
BO8 | IS 136 800 hyperband current hyperband (according to - -

B19 IS 136 1900 hyperband current function group)

Description of command Sig. State | FW vers.
This command defines the list of 22 IS 136 hyperband selections (n = 1 to 22) for | all V3.05
the neighbor cell channels defined via

CONFi gur e: RXQual i t y: EMAHo: CONTr ol : NCELI s: CHANnel .

Neighbor Channels
CONFigure:RXQuality:EMAH0:CONTrol:NCELIs:CHANnel <Channel_1>, ..., <Channel_22>
<Channel> Description of parameters Def. value Def. unit Unit ring
1to 799|990 to 1023 | OFF | Channel number for IS 136 800 OFF - -
1to 1999 | OFF Channel number for IS 1361900
Description of command Sig. State | FW vers.
This command defines the list of 22 channels (n = 1 to 22) in the neighbor cells. | all V3.05
An OFF setting means that the corresponding entry of the list remains empty.

The channel numbers entered must be compatible with the selected hyperband; see command
CONFi gur e: RXQual i ty: EMAHo: CONTr ol : NCELI s: BAND. This is important is the 800 MHz band
(B08) is selected where the channel numbers 800 to 989 and 1024 to 1999 are not used. If a number
in the channel gap between 800 and 989 is entered, the CMU overwrites the entered channel with the
value 799. For entries above 1023, an SCPI error message no. —120, "Numeric data error", is
generated.

The current band is never changed implicitly if it is incompatible with the selected channel number.
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CONFigure:RXQuality:EMAH0:CONTrol:NCELIs:CELL<nr> <Band>, <Channel> Neighbor Cell
<Band> Description of parameters Def. value Def. unit Unit ring
BO8 | IS 136 800 hyperband OFF - -

B19 | IS 136 1900 hyperband (current

OFF, current hyperband hyperband)

<Channel> Description of parameters Def. value Def. unit Unit ring
1to 799|990 to 1023 | OFF | Channel number for IS 136 800 OFF - -

1to 1999 | OFF Channel number for IS 1361900

Description of command Sig. State | FW vers.
This command defines the IS 136 hyperband and the used channel in neighbor | all V3.05
cell <nr> where <nr> = 1 to 22. The channel nhumber must be compatible with the

selected band (even if the <Band> parameter is set to OFF); see

CONFi gur e: RXQual i ty: EMAHo: CONTr ol : NCELI s: CHANnel command.
CONFigure:RXQuality:EMAH0:CONTrol:NCELIs:LSORted <Mode> List Sorted
<Mode> Description of parameters Def. value Def. unit Unit ring
ON | List sorted according to channel numbers OFF - -

OFF List unsorted/sorted acc. to cell numbers (query only)

Description of command Sig. State | FW vers.
This command determines whether the list of neighbor channels is sorted | all V3.05
according to channel numbers or kept as defined via

CONFi gur e: RXQual i t y: EMAHo: CONTr ol : NCELI s: CHANnel .
CONFigure:RXQuality:EMAHo0:CONTrol:NCELIs:RSELect <Mode> Report Selection
<Mode> Description of parameters Def. value Def. unit Unit ring
CIR | CIR measurement without WER measurement WER - -

WER WER measurement without CIR measurement

Description of command Sig. State | FW vers.
This command determines whether the mobile station is to measure the WER or | all V3.05
the CIR in addition to the BER and the RSSI of the current CMU traffic channel.
CONFigure:RXQuality:EMAHo:CONTrol:DEFault Default Settings
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON - -

OFF Some or all parameters differ from the default values

Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON this command sets all | all V3.05
parameters of the subsystem to their default values (the setting OFF results in

an error message).

If used as a query the command returns whether all parameters are set to their

default values (ON) or not (OFF).
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EMAHoO Results — Subsystem RXQuality:EMAHo...?

The subsystem RXQuality:EMAHo...? starts a EMAHo measurement and returns the results. It
corresponds to the Extended MAHO measurement control softkey and the ouput fields in the Receiver

Quality menu.

Note: Compared to the MAHO measurement (subsystem RXQuality:MAHO, see section
RXQuality:MAHO on p. 6.62 ff.), the extended MAHO measurement uses different BER
and RSSI levels and a different maximum number of neighbor channels. For an overview

refer to the tables in Chapter 4.

[SENSe]:RXQuality:EMAHo0:CQUality? Extended MAHO Results
Returned Value | Description of parameters Def. value Def. unit Unit ring
EBOO to EB15, Reported BER interval NAN % -

EROO to ER41 Reported RSSI NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the BER and the RSSI of the current | CEST V3.05
CMU traffic channel (DTC) The BER and RSSI can be retrieved separately by

means of the commands [ SENSe] : RXQual i ty: MAHO CQUal i t y: BER? and

[ SENSe] : RXQual i ty: MAHO CQUal i ty: RSSI ?; see below.
[SENSe]:RXQuality:EMAHo0:CQUality:BER? Channel Quality: BER
Returned Value | Description of parameters Def. value Def. unit Unit ring
EBOO to EB15 Reported BER interval NAN % -
Description of command Sig. State | FW vers.
This command is always a query. It returns the BER of the current CMU traffic | CEST V3.05
channel (DTC).

[SENSe]:RXQuality:EMAHo0:CQUality:RSSI? Channel Quality: RSSI
Returned Value | Description of parameters Def. value Def. unit Unit ring
EROO to ER41 Reported RSSI NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the RSSI level of the current CMU | CEST V3.05
traffic channel (DTC).

[SENSe]:RXQuality:EMAHo:CQUality:CIR? Carrier to Interference Ratio
Returned Value | Description of parameters Def. value Def. unit Unit ring
Cl00 to CI15 Reported CIR NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the Carrier to Interference Ratio | CEST V3.05
(CIR) of the current CMU traffic channel (DTC).

[SENSe]:RXQuality:EMAHo:CQUality: WER?

Word Error Rate

Returned Value |Description of parameters Def. value Def. unit Unit ring
WEOO to WE15 Reported WER NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the Word Error Rate (WER)|CEST V3.05
measured by the MS under test.
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[SENSe]:RXQuality:EMAH0:NCELIs:CELL<nr>?

Extended MAHO Report, Single Cell

Returned Values | Description of parameters Def. value | Def. unit Unit ring
1to 799 |990to 1023 | OFF Rep. channel in cell <nr>, IS 136 800 | OFF -

1to 1999 | OFF, Rep. channel in cell <nr>, IS 136 1900

EROO to ER41 Reported RSSI in cell <nr> NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the reported traffic channel (DTC) | all V3.05
number, the RSSI, and the IS 136 hyperband in neighbor cell <nr> where <nr> =

1 to 22.

[SENSe]:RXQuality:EMAHo0:NCELIs:RESult: CELL<nr>? Extended MAHO Report, Single Cell

Returned Values | Description of parameters Def. value | Def. unit Unit ring
B08 | B19 | OFF, IS 136 hyperband in cell <nr> OFF - -

1to 799 |990to 1023 | OFF Rep. channel in cell <nr>, IS 136 800 [ OFF - -

1to 1999 | OFF, Rep. channel in cell <nr>, IS 136 1900

EROO to ER41 Reported RSSI in cell <nr> NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the IS 136 hyperband, the reported | all V3.05
traffic channel (DTC) number; and the RSSI in neighbor cell <nr> where <nr> = 1

to 24.

[SENSe]:RXQuality:EMAH0:NCELIs? Extended MAHO Report, All Cells
Returned Values | Description of parameters Def. value | Def. unit Unit ring
1to 799|990 to 1023 | OFF  Rep. channelin cell 1, IS 136 800 OFF - -

1to 1999 | OFF, Rep. channel in cell 1, IS 136 1900

EROO to ER41, Reported RSS! in cell 1 NAN - -

1to 799|990 to 1023 | OFF  Rep. channel in cell 22, IS 136 800 OFF - -

1to 1999 | OFF, Rep. channel in cell 22, 1S 136 1900

EROO to ER41 Reported RSSI in cell 22 NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the reported traffic channel (DTC) | all V3.05
numbers and the RSSls in 22 neighbor cells.

[SENSe]:RXQuality:MAHO:NCELIs:RESult? MAHO Report, All Cells
Returned Values | Description of parameters Def. value | Def. unit Unit ring
BO8 | B19 | OFF, IS 136 hyperband in cell no. 1 OFF - -

1to 799|990 to 1023 | OFF Rep. channelin cell 1, 1S 136 800 OFF -

1to 1999 | OFF, Rep. channel in cell 1, 1S 136 1900

EROO to ER41, Reported RSS! in cell 1 NAN - -

B08 | B19 | OFF, IS 136 hyperband in cell no. 22 OFF - -

1to 799|990 to 1023 | OFF Rep. channel in cell 22, IS 136 800 OFF - -

1to 1999 | OFF, Rep. channel in cell 22, 1S 136 1900

EROO to ER41 Reported RSSI in cell 22 NAN - -
Description of command Sig. State | FW vers.
This command is always a query. It returns the hyperband, the reported traffic | all V3.05
channel (DTC) number and the RSSI in 22 neighbor cells.
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[SENSe]:RXQuality:EMAHo0:NCELIs:BAND? Extended MAHO Report, Band, All Cells

Returned Values | Description of parameters Def. value | Def. unit Unit ring
B08 | B19 | OFF, Band (800 MHz or 1900 MHz) in cell 1, OFF -

B08 | B19 | OFF Band (800 MHz or 1900 MHz) in cell 22 OFF -

Description of command Sig. State | FW vers.
This command is always a query. It returns the IS 136 hyperband in 22 neighbor | all V3.05
cells. OFF means that the no entry has been made yet.
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POWer:SBURst

The subsystem POWer:SBURst measures the MS output carrier power versus time. The subsystem
corresponds to the measurement menu Power, application Short. Burst, and the associated popup
menu Power Configuration.

The optional keyword : SBURst denotes shortened burst measurements that are available in Signalling
modes only. A second application (normal bursts, [NBURst ] ) is available in both test modes; the
corresponding commands are reported in section Common Measurement Groups.

Control of measurement — Subsystem Power

The subsystem POWer controls the power measurement.

INITiate:POWer:SBURst[:DQPSK] Start new measurement RUN
ABORLt:POWer:SBURst[:DQPSK] Abort running measurement and switch off OFF
STOP:POWer:SBURSst[:DQPSK] Stop measurement after current stat. cycle STOP
CONTinue:POWer:SBURSst[:DQPSK] Next measurement step (only stepping mode)  RUN
Description of command Sig. State | FW vers.
These commands have no query form. They start and stop the power|all V2.41

measurement, setting it to the status indicated in the top right column.

CONFigure:POWer:SBURst[:DQPSK]:EREPorting <Mode> Event Reporting
<Mode> | Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command Sig. State | FW vers.
This command defines the events generated when the measurement is | all V2.41
terminated or stopped (event reporting, see chapter 5 of CMU200/300 operating

manual).

FETCh:POWer:SBURst[:DQPSk]:STATus? Measurement Status
Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -
RUN | Running (after | NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop
condition
1to 10000 |  Counter for current statistics cycle NONE -
NONE, No counting mode set
1 to 1000 | Counter for current evaluation period within a cycle | NONE -
NONE Statistic count set to off
Description of command Sig. State | FW vers.
This command is always a query. It returns the status of the measurement (see | all V2.41
chapters 3 and 5 of the CMU200/300 operating manual).
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Subsystem POWer:CONTrol

The subsystem POWer:CONTrol defines the repetition mode, statistic count, and stop condition of the
measurement. These settings are provided in the Control and Statistics tabs in the popup menu Power
Configuration.

CONFigure:POWer:SBURst[:DQPSK]:CONTrol <Mode>, <Statistics> Scope of Measurement

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command Sig. State | FW-Vers.
This command specifies the type of measured values and defines the number of | all >1.15
bursts forming a statistics cycle.

CONFigure:POWer:SBURst[:DQPSKk]:CONTrol:REPetition

<Repetition>,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) [SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1to 10000 Multiple measurement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | NONE -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command Sig. State [ FW vers.
This command determines the number of statistics cycles, the stop condition | all V2.41

and the stepping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition>
parameter has no effect; the measurement is always stopped after a

single shot.
DISPlay:POWer:SBURst[:DQPSk]:CONTrol:GRID <Enable> Grid on/off
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | Switch on the grid lines ON -
OFF Switch off the grid lines
Description of command Sig. State | FW vers.
This command switches the grid lines in the test diagram on or off. all V2.41
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CONFigure:POWer:SBURst[:DQPSK]:CONTrol:DEFault Default Settings
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON this command sets all | all V2.41

parameters of the subsystem to their default values (the setting OFF results in
an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Test Configuration

The commands of the following subsystems determine the parameters of the signal power
measurement. They correspond to the Power Configuration popup menu. For a detailed explanation of
the power tolerance template defined in the TDMA standard see chapter 4.

Subsystem POWer:LIMit:LINE

The subsystem POWer:LIMit:LINE defines the limit lines, i.e. the tolerance values for the power
measurement. The subsystem corresponds to the tab Limit Lines in the popup menu Power
Configuration.

CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]
:UPPer:AREA<nr>:ENABIe <Enable>
CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]

:UPPer:AREA<nr> <LevelRel>, <EnableArea> Upper Limit Line

Parameters Value range | Description of parameters Def. unit

<Enable> ON | OFF Area on/off See
below

<LevelRel>, —100 dB to +10 dB, Relative level

<EnableArea> ON | OFF Range of limit lines on/off

Description of command Sig. State | FW vers.

These commands activate and define upper limit lines for shortened bursts. | all V2.41

The limit lines are defined area by area; the suffix <nr> numbers the five areas

in the burst diagram (see chapter 4). The : ENABI e command is suitable for

reactivating a limit line area that was previously defined and disabled.

The default settings are given in the table below:

Suffix EnableArea LevelRel
1 ON -60 dB
2 OFF +6 dB
3 ON +4 dB
4 OFF +6 dB
5 ON -60 dB

The setting EnableArea = Off implies that the corresponding range, including the limit check, is
switched off. Enable = Off switches off the entire limit check.
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CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer:AREA1:ENABIe
<Enable>
CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer:AREA1

<LevelRel>, <EnableArea> Upper Limit Line
Parameters Value range | Description of parameters Def. unit
<Enable> ON | OFF Area on/off
<LevelRel>, —100 dB to 10 dB, Relative level
<EnableArea> ON | OFF Range of limit lines on/off
Description of command Sig. State | FW vers.
These commands activate and define the lower limit line for shortened bursts. | all V2.41
The default relative level is LevelRel = —20 dB. The setting EnableArea = Off
implies that the corresponding range, including the limit check, is switched off.
Enable = Off switches off the entire limit check.

CONFigure:POWer:SBURst[:DQPSK]:LIMit: POINt[:ASYMmetrical]:LPOWer <Limit>
Leakage Power Limit

<Limit> | Description of parameters Def. value [ Def. unit Unit ring
—-80dBm to 0 dBm  Upper limit of leakage power -60 dBm

Description of command Sig. State | FW vers.
This commands defines the upper limit for the leakage power. all V2.41
CONFigure:POWer:SBURst[:DQPSk]:LIMit:DEFault Default Settings
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON this command sets all | all V2.41

parameters of the subsystem to their default values (the setting OFF results in
an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Subsystem POWer:TIME

The subsystem POWer....TIME corresponds to the hotkey Display/Marker — Oversampling in the
graphical measurement menu Power.

CONFigure:POWer:SBURst[:DQPSK]: TIME:OVERsampling <Factor> Oversampling
<Factor> | Description of parameters Def. value | Def. unit Unit ring
1|8 Oversampling factor; no. of samples per symbol 8 -

Description of command Sig. State [ FW vers.
This command defines how many samples are taken and displayed per symbol. | all V2.41
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Subsystem SUBarrays:POWer

The subsystem SUBarrays:POWer defines the measurement range and the type of output values.

CONFigure:SUBarrays:POWer:SBURst[:DQPSK] Definition of Subarrays
<Mode> <Start>,<Samples>{,<Start>,<Samples>}

<Mode> Description of parameters Def. value Def. unit Unit ring

ALL | Return all measurement values ALL -

ARIThmetical | Return arithm. mean value in every range

MINimum | Return minimum value in every range

MAXimum, Return maximum value in every range

<Start> Description of parameters Def. value Def. unit Unit ring

—20 Symbols to Start time in current range -20 Symb.

181 Symbols,

<Samples> Description of parameters Def. value Def. unit Unit ring

0to 182 | No. of samples in range, oversamp. 1 182 -

0 to 1456 No. of samples in range, oversamp. 8 1456 -

Description of command FW vers.

This command configures the READ: SUBarr ays: POVer. .., |V2.41

FETCh: SUBarrays: POMer. .., and SAMPI e: SUBar r ays: PONer commands. It restricts

the measurement to up to 32 subranges where either all measurement results (the number
of which is given by the second numerical parameter) or a single statistical value is
returned. The subranges are defined by a start time and the number of test points which are
located on a fixed, equidistant grid. The spacing between the test points is given by the
oversampling factor set via CONFi gur e: POWer : SBURst [ : DQPSK] : TI MVE:
OVERsampling 1 | 8.

The subranges may overlap but must be within the total range of the POWer measurement.
Test points outside this range are not measured (result NAN) and do not enter into the
ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem POWer...[:RESult]

The subsystem POWer...[[RESult] determines and outputs the results of the signal power
measurement. They correspond to the graphical measurement menu Power with its various display
elements.

READ[:SCALar]:POWer:SBURst[:DQPSK][:RESult]? Scalar results:
Start single shot measurement and return results
FETCh[:SCALar]:POWer:SBURst[:DQPSk][:RESult]?
Read out measurement results (unsynchronized).
SAMPIe[:SCALar]:POWer:SBURst[:DQPSK][:RESult]?
Read out measurement results (synchronized)

Returned values | Value range Def. value | Def. unit Unit ring
BurstsOutOfTol, 0.0 % to 100.0 % NAN %
BurstPwCurrPealk, —100.0 dBm to +20.0 dBm NAN dBm
BurstPwCurrRMS, —100.0 dBm to +20.0 dBm NAN dBm
LeakPowPeak, —100.0 dBm to +20.0 dBm NAN dBm
LeakPowRMS, —100.0 dBm to +20.0 dBm NAN dBm
BurstMatchCurr, MATC | NMAT | INV | OUT INV -
BurstMatchMin, MATC | NMAT | INV | OUT INV -
BurstMatchMax, MATC | NMAT | INV | OUT INV -
BurstMatchAvg MATC | NMAT | INV | OUT INV -

Description of command Sig. State | FW vers.
These commands are always queries. They start a measurement and output all | all V2.41

scalar measurement results (see chapter 5). These are:

Peak power of current burst

Average power of current burst

Peak leakage power

Average leakage power

Matching of current burst power, average, minimum, and maximum burst power

The calculation of results in an average or peak measurement is described in
chapter 3 (see display modes).The following messages may be output for the
value BurstMatch...:

MATC matching
NMAT not matching
INV invalid

ouT out of range
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CALCulate[:SCALar]:POWer:SBURst[:DQPSK]: CURRent[:RESult]:MATChing?
CALCulate[:SCALar]:POWer:SBURst[:DQPSk]:AVERage[:RESult]:MATChing?
CALCulate[:SCALar]:POWer:SBURSst[:DQPSk]:MINimum[:RESult]:MATChing?
CALCulate[:SCALar]:POWer:SBURst[:DQPSK]:MAXimum[:RESult]:MATChing?

Limit Matching

tolerances for the effective burst and leakage power (see command above) have
been exceeded (the BurstMatching parameter combines the two preceding
values).

The following messages may be output for the values LeakPowRMS and
BurstPwCurrRMS:

NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid

OK Tolerance value matched

Returned values | Value range | Def. value | Def. unit Unit ring
BurstPwCurrRMS, NMAU | NMAL | INV | OK INV -

LeakPOWRMS, NMAU | NMAL | INV | OK INV -
BurstMatching MATC | NMAT | INV | OUT INV -

Description of command Sig. State | FW vers.
This command is always a query. It indicates whether and in which way the V2.41

CALCulate[: SCALar]:POWer: SBURst[: DQPSk][:RESult]: MATChing:RAMP?

Limit Matching

Returned values | Value range | Def. value | Def. unit Unit ring
BurstMatchCurr, For all values: INV -
BurstMatchMin, INV -
BurstMatchMax, MATC | NMAT | INV | OUT INV -
BurstMatchAvg INV -
Description of command Sig. State | FW vers.
This command is always a query. It indicates whether and in which way the V2.41
tolerances for the scalar measured values (see command above) have been
exceeded.
The following messages may be output for the value BurstMatching:

MATC matching

NMAT not matching

INV invalid

ouT out of range
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READ:ARRay:POWer:SBURst[:DQPSk]:AVERage[:RESult]?
READ:ARRay:POWer:SBURst[:DQPSK]:MAXimum[:RESult]?
READ:ARRay:POWer:SBURst[:DQPSK]:MINimum[:RESult]?

READ:ARRay:POWer:SBURst[:DQPSk]: CURRent[:RESult]? Burst Power

Start single shot measurement and return results RUN
FETCh:ARRay:POWer:SBURst[:DQPSk]: CURRent[:RESult]?
FETCh:ARRay:POWer:SBURst[:DQPSK]:AVERage[:RESult]?
FETCh:ARRay:POWer:SBURst[:DQPSk]:MAXimum[:RESult]?
FETCh:ARRay:POWer:SBURst[:DQPSK]:MINimum[:RESult]?

Read meas. results (unsynchronized) RUN
SAMPle:ARRay:POWer:SBURst[:DQPSk]: CURRent[:RESult]?
SAMPle:ARRay:POWer:SBURSst[:DQPSk]:AVERage[:RESult]?
SAMPle:ARRay:POWer:SBURSst[:DQPSk]:MAXimum[:RESult]?
SAMPle:ARRay:POWer:SBURSst[:DQPSk]:MINimum[:RESult]?

Read results (synchronized) RUN
Returned values | Description of parameters Def. value | Def. unit Unit ring
~100.0 dB... + 20.0dB,  BurstPower[1], 1** value for burst power NAN dB
-100.0dB... + 20.0dB BurstPower([x], xth value for burst power NAN dB
Description of command Sig. State | FW vers.
These commands are always queries. They output the burst power versus time at | all V2.41
fixed, equidistant test points. The number of measured values is 182
(oversampling factor 1) or 1456 (oversampling factor 8; see command
CONFi gur e: POWer : SBURst [ : DQPSK] : TI ME: OVERsanpl i ng <Fact or >).

The calculation of results in the modes current, average, maximum and minimum
is explained in chapter 3 (see display modes).
1115.6688.12 6.78 E-3



CMU-K27/-K28 Signalling: POWer:SBURst

READ:SUBarrays:POWer:SBURst[:DQPSk]:AVERage[:RESult]?
READ:SUBarrays:POWer:SBURst[:DQPSk]:MAXimum[:RESult]?
READ:SUBarrays:POWer:SBURSst[:DQPSk]:MINimum[:RESult]?

Start single shot measurement and return results
FETCh:SUBarrays:POWer:SBURst[:DQPSk]: CURRent[:RESult]?
FETCh:SUBarrays:POWer:SBURst[:DQPSk]:AVERage[:RESult]?
FETCh:SUBarrays:POWer:SBURst[:DQPSK]:MAXimum[:RESult]?
FETCh:SUBarrays:POWer:SBURst[:DQPSk]:MINimum[:RESult]?

Read meas. results (unsynchronized)
SAMPIle:SUBarrays:POWer:SBURst[:DQPSk]: CURRent[:RESult]?
SAMPle:SUBarrays:POWer:SBURst[:DQPSK]: AVERage[:RESult]?
SAMPle:SUBarrays:POWer:SBURst[:DQPSK]:MAXimum[:RESult]?
SAMPIle:SUBarrays:POWer:SBURst[:DQPSK]:MINimum[:RESult]?

Read results (synchronized)

Ret. values per subrange | Description of parameters Def. value | Def. unit
~-100.0 dB... + 20.0 dB  BurstPower[1], 1% value for burst power NAN dB
—100.0dB... + 20.0dB  BurstPower][x], xth value for burst power NAN dB
Description of command Sig. State

These commands are always queries. They output the burst power versus time in | all
the subranges defined by means of the CONFi gure: SUBarrays: PONer
command. In the default setting of the configuration command the

READ: SUBar r ays. . ., FETCh: SUBarr ays. . ., and
SAMP| e: SUBarr ays. . . command group is equivalent to the
READ: ARRay. .., FETCh: ARRay..., and SAMPIe: ARRay... command

group described above.

The CONFi gur e: SUBarr ays: POMr command defines a maximum of 32
subranges. If one of the statistical modes (ARl Thnetical, M N num
MAXi mun) is set, only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained
in chapter 3 (see display mode).

READ:SUBarrays:POWer:SBURst[:DQPSk]: CURRent[:RESult]? Subarray Results

RUN

RUN

RUN
Unit ring

FW vers.
V2.41

CALCulate:ARRay:POWer: SBURst[:DQPSk]: CURRent[:RESult]:MATChing:
CALCulate:ARRay:POWer:SBURst[:DQPSk]:AVERage[:RESult]:MATChing:
CALCulate:ARRay:POWer: SBURst[:DQPSk]: MINimum[:RESult]:MATChing:

CALCulate:ARRay:POWer:SBURSst[:DQPSk]:MAXimum[:RESult]:MATChing:

LIMit[:LINE][:ASYMmetrical][:COMBined]?
LIMit[:LINE][:ASYMmetrical][:COMBined]?
LIMit[:LINE][:ASYMmetrical][:COMBined]?

LIMit[:LINE][:ASYMmetrical][:COMBined]?
Burst Matching

Returned values | Value range Def. value | Def. unit Unit ring
32-bit field, Indicator for upper limit matching in area 1 to 5 NAN -

32-bit field Indicator for lower limit matching in area 1 to 5 NAN -

Description of command Sig. State | FW vers.
This command is always a query. Any set bit of the two returned bit fields | all V2.41
indicates that the corresponding section of the limit lines is violated.
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TDMA Mobile Tests (Signalling Mode)

In the Signalling mode, the CMU is able to generate DCCH and DTC signals and to set up a call to the
mobile. A broad range of signalling parameters can be configured and measurements may be
performed with a call connection established.

Channel Units — System UNIT

The remote-control commands in the UNIT system control the default physical units to be used in
certain groups of commands. Default units defined by a UNIT command are superseded by an explicit
unit definition in one of the associated commands.

UNIT:CHANnRel <Unit> RF Channel Units
<Mode> Description of parameters Def. value Def. unit Unit ring
CH| IS 136 channel numbers CH -

Hz | KHz | MHz | GHz Frequency units

Description of command Sig. State FW vers.
This command defines the default unit for all RF channel specifications. This | all V2.41
includes the input and output signals in the control channels and voice

channels.

Connection Control

The remote-control commands in this section are used to configure the measurements in the menu
group IS 136 800/1900-MS Signalling globally, i.e., they provide settings that are valid for all
measurements within the function group. They correspond to the settings in the popup menu of the
softkey Connect. Control located to the right of the headline of each main menu.

In particular, the remote-control commands control the input signal paths, the signalling (call setup and
release, services, signalling parameters), determine the inputs and outputs as well as the reference
frequency.

Important note: Current vs. default values

Some parameters of the CMU assume two independent values: The default value is used to set up
a call; it can be modified in the signalling states Signal Off, Signal On and Registered. The current
value during the call (signalling state Call Established) can still be changed, however, modifying this
current value does not alter the default value. An example for such a double parameter in IS 136
800/1900-MS is the DTC RF Level.

Default values are set with a CONFigure ... command, current values are set with the
corresponding PRCCedur e ... command.
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Subsystem LEVel (Analyzer Level)

The subsystem LEVel controls the level in the RF input signal path. It corresponds to the table section

Analyzer Level in the MS Signal tab of the Connection Control menu.

[SENSe:]LEVel:MODE <Mode>

Analyzer level — RF Mode

parameters of the subsystem to their default values (the setting OFF results in
an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

<Mode> Description of parameters Def. value Def. unit Unit ring
MANual | Manual setting of max. input level DMAC - -
DMAC | According to attenuation code of the mobile
AUTomatic Autoranging (for V3.00 and higher)
Description of command Sig. State FW vers.
This command defines the mode for setting the maximum input level. all V2.41
[SENSe:]LEVel:MAXimum <Level> RF Max. Level
<Level> Description of parameters Def. value Def. unit Unit ring
0dBm to +53 dBm Maximum input level for RF 1 +30.0 dBm
—-14dBm to 39 dBm | Maximum input level for RF 2 +30.0 dBm
-37dBmto 0 dBm Maximum input level for RF 4 IN 0.0 dBm
Description of command Sig. State FW vers.
This command defines the maximum input level. The permissible value range | all V2.41
depends on the RF input used and the external attenuation set (see
[ SENSe: ] CORRect i on: LOSS: | NPut <nr >[ : MAGNi t ude] command).
[SENSe:]LEVel:ATTenuation <Mode> RF Attenuation
<Mode> Description of parameters Def. value Def. unit Unit ring
NORMal | Mixer level in normal range NORMal - -
LNOise | Low noise (mixer level 10 dB higher than in

normal setting)
LDIStortion Low distortion (mixer level 10 dB lower than in

normal setting)
Description of command Sig. State FW vers.
This command tunes the RF analyzer for normal setting, low noise level (full | all V2.41
dynamic range), or low distortion (high intermodulation spacing).
[SENSe:]LEVel:DEFault Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON - -
OFF Some or all parameters differ from the default values
Description of command Sig. State FW vers.
If used as a setting command with the parameter ON this command sets all | all V2.41
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Subsystem TRIGger (Trigger Mode)

The subsystem TRIGger defines the trigger mode. It corresponds to the Trigger section in the MS

Signal tab of the popup menu Connection Control.

TRIGger[:SEQuence]:SOURce <Source> Source
<Source> Description of parameters Def. value Def. unit Unit ring
SIGNalling | | The measurement is triggered by the signalling unit | SIGN - -
FRUN | Trigger by TDMA burst detected by instrument

software
RFPower | Wide-band power trigger
IFPower Narrow-band trigger
Description of command Sig. State FW vers.
This command defines the trigger mode. The settings RFPower and IFPower | all V2.41
assume bursted signals.
TRIGger[:SEQuence]:THReshold <Threshold> Level
<Threshold> Description of parameters Def. value Def. unit Unit ring
LOW | Low trigger threshold (reference level —26 dB) LOW - -
MEDium | Medium trigger threshold (ref. level —16 dB)
HIGH High trigger threshold (reference level —6 dB)
Description of command Sig. State FW vers.
This command sets the the signal level at which the measurement is triggered | all V2.41
(see TRI G SEQ SCOUR). The command is enabled for trigger source RFPower
and | FPower only.
TRIGger[:SEQuence]:DEFault Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON - -
OFF Some or all parameters differ from the default values
Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON this command sets all | all V2.41
parameters of the subsystem to their default values (the setting OFF results in
an error message).
If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).
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Signalling — Subsystem SIGNalling (Call Setup and Cleardown)

The subsystem SIGNalling controls the call setup and cleardown from the CMU to the mobile and
determines the signalling parameters. Together with the subsystem WPOWer it corresponds to the
different Connection tabs (for different signalling states, see command
PROCedur e: SI GNal | i ng: ACTi on) in the popup menu Connection Control.

PROCedure:SIGNalling:ACTion <Action> Signalling Control
<Action> Description of parameters Def. value | Def. unit Unit ring
SOFF | Switch off DCCH signal (signal off) - - -

SON | Switch on DCCH signal (signal on)

CTM | Call to mobile

CRELease | Call release

HANDoff | Handoff

OCALI Other call

Description of command Sig. State FW vers.
This command has no query form and no default value. It changes between | See below |V2.41
the different signalling states of the CMU.

: o : Default
! SOFF (dest.) SOFF (origin) e
77777777777777777777777777777777777777777777777777 ‘ SON
HANDOff (destination) / OCALY/ T \\‘SOFF\\>
with Fallback _
CPEN (dest.) (origin) SON (origin)

SOFF
SOFF

HANDOoff/OCALI / (automatic) CTM
with Fallback (dest.)

FPEN (dest.) /
OCALI (destination) /

RPEN (dest.)
-> ALER (dest.) H{i\rl]\lllg)olfz )
wi allbacl
Transitory (origin)

States

REG (origin)

ICRELease lCTM

ALER (origin) |<

‘mtic, when call is

accepted/mobile is picked up)

CEST (dest.) CEST (origin)

Fig. 6-1: Signalling states of the CMU and transitions including Other Call/Handoff
Signalling states:
See next command, [ SENSe: ] SI GNal | i ng: STATe?

Actions (initiated from the CMU):
See description of command [ PROCedur e: ] SI GNal | i ng: ACTi on

Further transitions between the signalling states (not shown in Fig. 6-1) may occur, e.g. in case of
errors.
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[SENSe:]SIGNalling:STATe?

Signalling State

Return Description of parameters Def. value [ Def. unit Unit ring
SOFF | Control channel signal switched off (Signal Off) SOFF - -

SON | Control channel signal switched on (Signal On)

REG | MS registration performed (Registered)

ALER | | Mobile is ringing (Alerting)

CEST | Call to mobile set up (Call Established)

CPEN| [Call pending (Handoff procedures)

RPEN | |Registration pending (Other Call procedures)

FPEN Fallback pending (Other Call/Handoff procedures)

Description of command Sig. State | FW vers.
This command is always a query. It returns the current signalling state. all V2.41
PROCedure:SIGNalling[:DTC]:CHANnel <Number> DTC Channel
<Number> Description of parameters Def. value Def. unit Unit ring
1to 799 |990to 1023 | Number of traffic channel, IS 136 800 1 -

1to 1999 Number of traffic channel, 1S 1361 900 2 -

Description of command Sig. State | FW vers.
This command changes the traffic channel number (and thus the frequency) | CEST V2.41
while a call is established.

PROCedure:SIGNalling[:DTC]:MAC <MAC> DTC MAC
<MAC> Description of parameters Def. value Def. unit Unit ring
0to 10 Power of mobile phone in PCL units 6 - -
Description of command Sig. State | FW vers.
This command changes the mobile attenuation code (and thus the effective CEST V2.41
radiated power of the mobile phone) while a call is established. For an overview

of MACs see chapter 4.

PROCedure:SIGNalling[:DTC]:SLOTconfig <Config> DTC Slot Config.
<Enable> Description of parameters Def. value Def. unit Unit ring
C14 | C25| C36 |Pair of timeslos (1&4 or 2&5 or 3&6) C14 - -
Description of command Sig. State | FW vers.
This command specifies the two timeslots that are paired to form a full-rate | CEST V2.41
TDMA traffic channel.

Subsystem OCALI (Other Call Target)

The subsystem OCALI sets the target for a call from the current to a different network. The
corresponding softkeys are located in the tab Other Call in the popup menu Connection Control.
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STATus:OCALI: TARGet:LIST?

Destination List

Response Description of parameters Def. value Def. unit Unit ring
"1S136800MS", Possible destination list for AMPS complete |- -
"1S1361900MS", mobile list

"AMPSMS",

"1S136800MSFallback",

"1S1361900MSFallback",

"AMPSMSFallback"

Description of command Sig. State | FW vers.
This command is always a query and returns a list of all networks that are | all V2.41
available for a OCALI. On registration, the complete (default) target list is

replaced by the actual target list depending on the capabilities of the mobile

station.

CONFigure:OCALI:TARGet <Target> Destination Selection
<Target> Description of parameters Def. value Def. unit Unit ring
"1S136800MS" | Possible destination for AMPS NONE - -
"1S1361900MS" | mobile

"AMPSMS" |

"1S136800MSFallback" |

"1S1361900MSFallback" |

"AMPSMSFallback" |

NONE No OCALI

Description of command Sig. State [ FW vers.
This command selects a OCALI target. The targets available depend on the | SON, V2.41
capabilities of the mobile station; see previous command. The query returns | REG

NONE unless a destination has been selected before. Q: all

OCALI is initiated via the PROCedur e: Sl GNal | i ng: ACTi on OCALI command.

Subsystem HANDoff (Handoff Target)

The subsystem HANDOoff sets the target for a forced handoff of the mobile phone. The corresponding

softkeys are located in the tab Handoff in the popup menu Connection Control.

STATus:HANDoff: TARGet:LIST?

Destination List

Response Description of parameters Def. value Def. unit Unit ring
"1S136800MS", Target list for IS 136 800/1900 complete |- -
"1S1361900MS", (excluding the origin network) list

"AMPSMS",

"1S136800MSFallback",

"1S1361900MSFallback",

"AMPSMSFallback"

Description of command Sig. State | FW vers.
This command is always a query and returns a list of all networks that are | all V2.41
available for a handoff. On registration, the complete (default) target list is

replaced by the actual target list depending on the capabilities of the mobile

station.
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"1S136800MSFallback" |
"1S1361900MSFallback" |
"AMPSMSFallback" |
NONE No handoff

Description of command

This command selects a handoff target. The targets available depend on the
current network and on the capabilities of the mobile station; see previous
command. The query returns NONE unless a destination has been selected
before.

Handoff is initiated via the PROCedure: SI GNal | i ng: ACTi on HANDof f
command.

Sig. State

CEST
Q: all

CONFigure:HANDoff: TARGet <Target> Destination Selection
<Target> Description of parameters Def. value | Def. unit Unit ring
"1S136800MS" | Possible target for IS 136 800/1900 NONE - -
"1S1361900MS" | (excluding the origin network)

"AMPSMS" |

FW vers.
V2.41

Subsystem BSSignal (Signhal of Base Station/CMU)

The subsystem BSSignal configures the control and traffic channels for the signals transmitted by the
CMU to the mobile phone. It corresponds to the BS Signal tab in the Connection Control menu.

CONFigure:BSSignal:DCCH:CHANnel <DCCH> Control Channel (DCCH)
<DCCH> Description of parameters Def. value | Def. unit Unit ring
1to 799|990 to 1023 Channel number for IS 136 800 716 -
1to 1999 Channel number for IS 1361900 314 -
Description of command Sig. State | FW vers.
This command determines the RF channel number for the CMU control channel | SON V2.41
signals (forward channel DCCH). SOFF

REG

Q: all
CONFigure:BSSignal:DCCH:LEVel <Level> Control Channel RF Level
<Level> Description of parameters Def. value | Def. unit Unit ring
-137 dBm to —27 dBm Absol. level of control channel, RF1 -80 dBm
-137 dBm to -10 dBm Absol. level of control channel, RF2 -80 dBm
—-90dBm to +13 dBm Absol. level of control channel, RF 3 OUT |-80 dBm
Description of command Sig. State | FW vers.
This command determines the level in the control channel in absolute units. SON V2.41

SOFF

REG

Q: all
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CONFigure:BSSignal[:DTC]:CHANnel <DTChannel> Traffic Channel (DTC)
<DTChannel> Description of parameters Def. value | Def. unit Unit ring
1to 799|990 to 1023 Channel number for IS 136 800 1 -
1to 1999 Channel number for IS 1361900 2 -
Description of command Sig. State | FW vers.
This command determines the RF channel number for the CMU traffic channel | SON, V2.41
signals (forward channel DTC). SOFF

REG

Q: all
CONFigure:BSSignal[:DTC]:LEVel <Level> DTC RF Level

PROCedure:BSSignal[:DTC]:LEVel <Level>

<Level> Description of parameters Def. value | Def. unit Unit ring
—137 dBm to —27 dBm Absol. level of traffic channel, RF1 -80 dBm
—137 dBm to =10 dBm Absol. level of traffic channel, RF2 -80 dBm
—-90dBm to +13 dBm Absol. level of traffic channel, RF 3 OUT -80 dBm

Description of command

Sig. State [ FW vers.

This command determines the level in the traffic channel in absolute units. all V2.41

The CONFi gure. .. command is available in the signalling states SOFF, SON,
and REG. It configures the traffic channel before it is switched on (default value).

The PROCedur e. .. command is available in the signalling state CEST. With an
established call it changes the CMU traffic channel level, sets the device
hardware to the new signal level and continues the measurement (current value).

CONFigure:BSSignal[:DTC]:SLOTconfig <Config> DTC Slot Config.
<Enable> Description of parameters Def. value Def. unit Unit ring
C14 | C25|C36 Pair of timeslos (1&4 or 2&5 or 3&6) C14 -
Description of command Sig. State | FW vers.
This command specifies the two timeslots that are paired to form a full-rate | SON V2.41
TDMA traffic channel. SOFF

REG

Q: all
CONFigure:BSSignal:VCODer <Vocoder> Voice Coder
<Vocoder> Description of parameters Def. value | Def. unit Unit ring
ACELp | VSELp | | Specific voice coder type MSEL -
MSELected Voice coder preferred by the mobile under test
Description of command Sig. State FW vers.
This command specifies the voice coder used by the CMU. SON V2.41

SOFF

REG

Q: all
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CONFigure:BSSignal:SPEech <Mode> Speech Mode
<Mode> | Description of parameters Def. value | Def. unit Unit ring
ECHO | | Loop back in the CMU with delay ECHO |-

LOORP | | Loop back in the CMU with minimal delay
HSET |Handset (with option CMU-B52 and ACELP voice coder only)

Description of command Sig. State | FW vers.

This command determines how the CMU returns data transmitted over the traffic | all V2.41
channel to the mobile.

CONFigure:BSSignal:OCHandoff[:DTC]:CHANnel <DTChannel>
Other Call/Handoff: Traffic Channel (DTC)

<DTChannel> Description of parameters Def. value | Def. unit Unit ring
1to 799|990 to 1023 Channel number for IS 136 800 1 -

1to 1999 Channel number for IS 1361900 2 -

Description of command Sig. State [ FW vers.
This command determines the RF channel number for the CMU traffic channel | all V2.41
signals (forward channel DTC) that comes into effect after an Other Call or

Handoff from another to the current network.

CONFigure:BSSignal:OCHandoff[:DTC]:SLOTconfig <Config>  Other Call/Handoff: Slot Config.

<Enable> Description of parameters Def. value Def. unit Unit ring
C14 | C25|C36 Pair of timeslos (1&4 or 2&5 or 3&6) C14 -

Description of command Sig. State | FW vers.
This command specifies the timeslots configuration that comes into effect after | all V2.41
an Other Call or Handoff from another to the current network.

CONFigure:BSSignal:OCHandoff[:DTC]:LEVel <Level> Other Call/Handoff: DTC RF Level
<Level> Description of parameters Def. value | Def. unit Unit ring
—137 dBm to —27 dBm Absol. level of traffic channel, RF1 -80 dBm

—137 dBm to —10 dBm Absol. level of traffic channel, RF2 -80 dBm

—90 dBm to +13 dBm Absol. level of traffic channel, RF 3 OUT -80 dBm

Description of command Sig. State | FW vers.
This command determines the level in the traffic channel in absolute units that | all V2.41
comes into effect after an Other Call or Handoff from another to the current

network.

Subsystem NETWork

The subsystem NETWork determines the parameters of the radio network and the existing radio link.
The subsystem corresponds to the Network tab and part of the MS Signal tab in the Connection Control
menu.

Subsystem NETWork:IDENtity

The subsystem NETWork:IDENtity defines the identity of the mobile radio network. The subsystem
corresponds to the Network Identity section in the Network menu.
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CONFigure:NETWork:IDENtity:SID <Code> SID

<Code> Description of parameters Def. value Def. unit Unit ring

0to 32767 15-bit system identity code 4 - -

Description of command Sig. State FW vers.

This command defines the system identity code. SON, SOFF, REG V2.41
Q: all

CONFigure:NETWork:IDENtity:MCC <Code> MCC

<Code> Description of parameters Def. value Def. unit Unit ring

0to 1023 | Mobile country code OFF - -

OFF | MCC not used/not signalled to MS

ON Re-activate MCC defined previously

Description of command Sig. State FW vers.

This command defines the mobile country code. The MCC is stored | SON, SOFF, REG V2.41

to the nonvolatile RAM after the end of the session so it can be re- | Q: all

activated later.

CONFigure:NETWork:IDENtity: SOC <Code> SOC

<Code> Description of parameters Def. value Def. unit Unit ring

0 to 4095 | 12-bit system operator code OFF - -

OFF | SOC not used/not signalled to MS

ON Re-activate SOC defined previously

Description of command Sig. State FW vers.

This command defines the system operator code. The SOC is stored | SON, SOFF, REG V3.05

to the nonvolatile RAM after the end of the session so it can be re- | Q: all

activated later.

Subsystem NETWork:SMODe (Signalling Modes)

The subsystem NETWork:SMODe defines the signalling parameters controlling the function of the
mobile. The subsystem corresponds to the Signalling Modes section in the Network tab.

CONFigure:NETWork:SMODe:PUReg <Enable> Power-Up
<Mode> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Registration on power-up of the mobile on/off ON - -
Description of command Sig. State FW vers.
This command determines whether a registration procedure is to be|SOFF, SON |V2.41
executed on power-up of the mobile. REG

Q: all
CONFigure:NETWork:SMODe:PDReg <Enable> Power-Down
<Mode> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Registration on power-down of the mobile on/off | ON - -
Description of command Sig. State FW vers.
This command determines whether a registration procedure is to be|SOFF, SON |V2.41
executed on power-down of the mobile. REG

Q: all
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CONFigure:NETWork:SMODe:SYReg <Enable> New System
<Mode> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Registration on change in SID on/off ON - -
Description of command Sig. State FW vers.
This command determines whether a registration procedure is to be executed | SOFF,SON |V2.41
when the system identity is changed. REG

Q: all

CONFigure:NETWork:SMODe:DEReg <Enable>

Deregistration

<Mode> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Registration on DCCH change ON - -
Description of command Sig. State FW vers.
This command determines whether a registration procedure is to be executed | SOFF, V2.41
when the mobile changes to another DCCH (change of radio cell/BTS). SON, REG
Q: all

CONFigure:NETWork:SMODe:IDTYpe <Type> MSID Type
<Mode> Description of parameters Def. value [ Def. unit Unit ring
ID20 | 20-bit TMSI (temporary mobile station identity) ID34 - -
ID24 | 24-bit TMSI (temporary mobile station identity)
ID34 | 34-bit MIN (mobile identification number)
ID50 50-bit IMSI (international mobile subscriber identity)
Description of command Sig. State | FW vers.
This command determines which type of mobile station identity is to be used for | SOFF, V2.41
call setup to the mobile phone. SON,

REG

Q: all
CONFigure:NETWork:SMODe:ID20 <TMSI20> TMSI
CONFigure:NETWork:SMODe:ID24 <TMSI24>
<TMSI> Description of parameters Def. value | Def. unit Unit ring
"0" to "1048575" | 20-bit TMSI (temporary mobile station identity) |0 - -
"0" to "16777215" | 24-bit TMSI (temporary mobile station identity) |0
Description of command Sig. State FW vers.
This command defines a 20-bit or a 24-bit default TMSI used to set up a call to | SOFF, V2.41
the mobile phone. SON,

REG
Q: all

CONFigure:NETWork:SMODe:IDMin <MIN> MIN
<MIN> Description of parameters Def. value Def. unit Unit ring
"0" to "2% — 1" 34-bit MIN (mobile identification number) 0 - -
Description of command Sig. State | FW vers.
This command defines the default MIN used to set up a call to the mobile phone. | SOFF V2.41

SON

REG

Q: all
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CONFigure:NETWork:SMODe:IDIMsi <MIN>

<MIN> Description of parameters Def. value
"0" to "2°° — 1" |50-bit IMSI (international mobile subscriber identity) |0
Description of command

This command defines the default IMSI used to set up a call to the mobile phone.

Def. unit

Sig. State

SOFF
SON
REG
Q: all

IMSI
Unit ring
FW vers.
V2.41

Subsystem NETWork:REQuest (Requested Mobile Data)

The subsystem NETWork:REQuest determines the signalling parameters of the mobile to be
requested. The subsystem corresponds to the Requested Mobile Data section in the Network tab.

CONFigure:NETWork:REQuest:SNUMber <Enable> Serial Number Request

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Request of the mobile's serial number or no request ON - -
Description of command Sig. State [ FW vers.
This command determines whether the serial number of the mobile phone is | SOFF V2.41
requested during registration. SON

REG

Q: all
CONFigure:NETWork:REQuest:CAPability <Enable> Capability Report Request
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Request of the mobile's capability report or no request | ON - -
Description of command Sig. State | FW vers.
This command determines whether the capability report of the mobile phone is | SOFF V2.41
requested during registration. SON

REG

Q: all

Subsystem NETWork[:MS] (Mobile Settings)

The subsystem NETWork[:MS] defines the mobile parameters. The subsystem corresponds to the MS

Signal tab of the popup menu Connection Control.

CONFigure:NETWork[:MS]:SUFF <Level> SS SUFF
<Level> Description of parameters Def. value | Def. unit Unit ring
—oo | Channel reselection disabled —o0 dBm
—111 dBm to -51 dBm | Received signal strength, in 2-dB steps
Description of command Sig. State | FW vers.
This command defines the SS SUFF. This information element identifies the | SOFF V2.41
minimum signal strength deemed sufficient for control channel reselection. SON

REG
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| Q: all
CONFigure:NETWork[:MS]:DCCMac <MAC> DCCH MAC
<MAC> Description of parameters Def. value | Def. unit Unit ring
Oto7 Mobile attenuation code 6 -
Description of command Sig. State | FW vers.
This command defines the mobile attenuation code (MAC) for control channel | SOFF V2.41
signals. An overview of MAC levels in IS 136 and the corresponding effective | SON
radiated powers is given in chapter 4. REG
Q: all
CONFigure:NETWork[:MS]:DTCMac <MAC> DTC MAC
<MAC> Description of parameters Def. value | Def. unit Unit ring
0to 10 Mobile attenuation code 6 -
Description of command Sig. State | FW vers.
This command defines the mobile attenuation code (MAC) for traffic channel | SOFF V2.41
signals. An overview of MAC levels in IS 136 and the corresponding effective | SON
radiated powers is given in chapter 4. REG
Q: all
CONFigure:NETWork[:MS]:RAMin <Level> RSS ACC MIN
<Level> Description of parameters Def. value | Def. unit Unit ring
—oo | DCCH access always possible —o0 dBm
—111 dBm to -51 dBm | Received signal strength, in 2-dB steps
Description of command Sig. State | FW vers.
This command defines the RSS ACC MIN. This information element identifies the | SOFF V2.41
minimum signal strength at the mobile required to access a DCCH. SON
REG
Q: all
CONFigure:NETWork[:MS]:DELay <Level> Delay
<Level> Description of parameters Def. value | Def. unit Unit ring
0 superfr. to 105 superfr. | [Delay time, in 15-superframe steps 0 Superfr
105 superfr. to 420 superfr. | Delay time, in 45-superframe steps
Description of command Sig. State | FW vers.
This command defines the Delay. This information element identifies the time that | SOFF V2.41
the mobile must obtain service on the current DCCH before considering DCCH SON
reselection. REG
Q: all
CONFigure:NETWork[:MS]:DIC <Channel> DIC Application Domain
<Channel> Description of parameters Def. value | Def. unit Unit ring
DCCH | Control channel DCCH -
DTC Traffic
Description of command Sig. State | FW vers.
This command defines the DIC (delay interval compensation) domain. SOFF V2.41
SON
REG
1115.6688.12 6.92 E-3




CMU-K27/-K28 Signalling: Connection Control

|Q: all

CONFigure:NETWork[:MS]:SCANinterval <Interval>

Scan Interval

<Interval> Description of parameters Def. value | Def. unit Unit ring
1 hyperfr. to 16 hyperfr. Scan interval 1 Hyperfr
Description of command Sig. State | FW vers.
This command defines the Scan Interval, i.e. the time between two consecutive | SOFF V2.41
signal strength measurements on candidate control channels for reselection | SON
purposes. REG

Q: all
CONFigure:NETWork[:MS]:SBINdicator <Type> Shortened Burst Indicator
<Type> Description of parameters Def. value | Def. unit Unit ring
NORMal | Normal burst NORMal |-
SHORtened Shortened burst
Description of command Sig. State | FW vers.
This command determines which DCCH burst type is transmitted after a handoff. | SOFF V2.41

SON

REG

Q: all

Subsystem NETWork:SYSTem (System Parameters)

The subsystem NETWork:System determines system parameters for the radio connection. The

subsystem corresponds to the System Parameters section in the Network tab.

CONFigure:NETWork:SYSTem:NOFSlots <Slots> No. of FBCCH Slots
<Slots> Description of parameters Def. value Def. unit Unit ring
5 Slots to 10 Slots FBCCH Slots 5 Slots
Description of command Sig. State | FW vers.
This command defines the number of Fast Broadcast Control Channel (FBCCH) | SOFF V2.41
slots per superframe. SON

REG

Q: all
CONFigure:NETWork:SYSTem:NOESIots <Slots> No. of EBCCH Slots
<Slots> Description of parameters Def. value Def. unit Unit ring
1 Slots to 8 Slots EBCCH Slots 1 Slots
Description of command Sig. State | FW vers.
This command defines the number of Extended Broadcast Control Channel | SOFF V2.41
(EBCCH) slots per superframe. SON

REG

Q: all
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CONFigure:NETWork:SYSTem:CCSDvcc <Slots>
<Slots>

0to 255

Description of command

This command defines the Digital Verification Color Code (DVCC) that
is used to identify both the DCCH and DTC for call setup and voice
(de)coding.

Def. value

255

Description of parameters

8-bit color code

Color Code SAT DVCC

Def. unit
Sig. State

SOFF, SON, REG
Q: all

Unit ring

FW vers.
V2.41

Subsystem NETWork:TIMeout

The subsystem NETWork:TIMeout defines timeouts for dropping an unused radio link or forcing a
registration. The subsystem corresponds to the Timeouts section in the Network tab.

CONFigure:NETWork:TIMeout:LORLINk <Time>

Loss of Radiolink

forces the mobile station to (re-)register. In the setting OFF, no forced
registration takes place.

Q: all

<Time> Description of parameters Def. value | Def. unit Unit ring
1sto60s Radio link timeout 4 S

Description of command Sig. State FW vers.
This command defines the time after which the CMU drops an|SOFF, SON, REG |V2.41
interrupted connection. Q: all
CONFigure:NETWork:TIMeout:RPERiod <Time> Registration Period
<Enable> Description of parameters Def. value | Def. unit Unit ring
4 sto 3600 s | [Timeout for forced registration 10 ]

OFF No forced registration

Description of command Sig. State FW vers.
This command determines a period of time after which the CMU | SOFF, SON, REG |V2.41

Subsystem NETWork:OCHandoff

The subsystem NETWork:OCHandoff defines parameters that come into effect after an Other Call or a
Handoff from another to the current network. The subsystem corresponds to the table field Other

Call/Handoff Parameter in the popup menu Network.

CONFigure:NETWork:OCHandoff[:MS]:DTCMAC <MAC>

Other Call/Handoff: DTCMAC

<MAC> Description of parameters Def. value | Def. unit Unit ring
Oto 10 Digital traffic channel attenuation code 6 -

Description of command Sig. State FW vers.
This command determines the DTC MAC that comes into effect after | SOFF, SON, REG |V2.41

an Other Call or Handoff from another to the current network. Q: all
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Inputs and Outputs (External Attenuation)

The commands in this section configure the input and output connectors. They correspond to the tab

RF &, in the popup menu Connection Control.

INPut[:STATe] <State> RF Input
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 Connector RF1 used as input RF2 - -

RF2 Connector RF2 used as input

RF4 Connector RF4 IN used as input

Description of command Sig. State | FW vers.
This command determines the connector to be used for RF input signals. The | all V2.41
bidirectional connectors RF 1 and RF 2 can be used both as input and output

connectors in the same measurement (see OUTPut [ : STATe] ). Only one input

and one output may be active at the same time, a new RF input setting

supersedes the previous one.

OUTPut[:STATe] <State> RF Output
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 Connector RF1 used as output RF2 - -

RF2 Connector RF2 used as output

RF3 Connector RF3 OUT used as output

Description of command Sig. State | FW vers.
This command determines the connector to be used for RF output signals. The | all V2.41
bidirectional connectors RF 1 and RF 2 can be used as input and output

connectors in the same measurement (see | NPut [ : STATe] ). Only one input

and one output may be active at the same time, a new RF output setting

supersedes the previous one.

[SENSe:]CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation>
SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation>

<Attenuation> Description of parameters Def. value
-50dB to +50 dB  Value for ext. attenuation at input<nr> where 0.0
<nr>=1,2

—90 dB to +90 dB  Value for ext. attenuation at RF4 IN (<nr> = 4) 0.0

Description of command

RF 2, RF4 IN).

Ext. Att. Input

Def. unit
dB

dB

This command assigns an external attenuation value to the inputs of the instrument (RF 1,

Unit ring

FW vers.
V2.41

[SENSe:]CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation>
SOURce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation>

Ext. Att. Output

<Attenuation> Description of parameters Def. value | Def. unit Unit ring
-50 dB to +50 dB  Value for ext. attenuation at output<nr> where 0.0 dB
<nr>=1,2
—90 dB to +90 dB  Value for ext. attenuation at RF3 OUT (<nr>=3) [0.0 dB
Description of command FW vers.
This command assigns an external attenuation value to the outputs of the instrument (RF 1, | V2.41
RF 2, RF3 OUT).
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ROUTe:SPENcoder[:INPut] <Source>

<Source> | Description of parameters Def. value
HANDset | Handset is used as source HAND
GENerator AF generator is used as source

Description of command

This command determines the input source that feeds the CMU speech
encoder (option CMU-B52).

Speech Encoder

Def. unit

Sig. State
all

Unit ring

FW vers.
3.05

ROUTe:SPDecoder[:OUTPut] <Destination>

Speech Decoder

<Destination> | Description of parameters Def. value | Def. unit Unit ring
HANDset |  Speech decoder output routed to the handset HAND - -
ANALyzer | Speech dec. output routed to primary AF analyzer

ANAZ2 | Speech dec. output routed to secondary AF analyzer

ABOTh Speech dec. output routed to both AF analyzers

Description of command Sig. State FW vers.
This command routes the CMU speech decoder output (option CMU-B52). all 3.05
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Subsystem DM:CLOCK (Synchronization)

The subsystem DM:CLOCKk sets a system clock specific to the network. This frequency is set in the tab

Sync. in the popup menu Connection Control.

SOURce:DM:CLOCk:STATe <Mode>

REF OUT 2 on/off

<Mode> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Switch on/off system clock OFF - -
Description of command Sig. State | FW vers.
This command switches the system clock at output REF OUT 2 on or off. all V2.41
SOURce:DM:CLOCK:FREQuency <Frequency> REF OUT 2
<Frequency> Description of parameters Def. value | Def. unit Unit ring
9.72 MHz to 38.88 MHz System clock frequency 12.96 MHz

Description of command Sig. State | FW vers.
This command determines the system clock frequency applied to REF OUT 2. | all V2.41
The frequency entered is internally rounded to one of the following discrete

values:

38.88 MHz, 19.44 MHz, 12.96 MHz, 9.72 MHz
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Subsystem MSSinfo
(Signalling information of mobile phone)

The subsystem MSSinfo contains the commands for querying the properties of the mobile phone. The
subsystem corresponds to the Signalling Info output table in the main menu IS 136 900/1800-MS
Overview. The mobile phone properties do not actually represent measured values, they are provided

by the mobile phone during registration.

Note:

If no mobile is connected, or if the mobile under test is not registered (signalling states SOFF,
SON), the queries in this section will return the default values INV. Most true mobile properties are
available in the REG and CEST states, the DNUMber and VCODer in the CEST state only. They are
overwritten by INV as soon as registration is lost (transtion from REG or CEST to SON or SOFF).

[SENSe:]IMSSinfo:MSID: TYPE? MSID Type
<Returned Value>> | Description of parameters Def. val. | Def. unit Unit ring
ID20 | 20-bit TMSI (temporary mobile station identity) MIN -
ID24 | 24-bit TMSI (temporary mobile station identity)
MIN | 34-bit MIN (mobile identification number)
IMSI 50-bit IMSI (international mobile subscriber identity)
Description of command Sig. State | FW vers.
This command is always a query and determines by which code number the | all V2.41
mobile phone is identified.
[SENSe:]MSSinfo:MSID:NUMBer? MSID
<Returned Value> Description of parameters Def. Def. unit Unit ring
value

0to2°-1 20-bit TMSI, 24-bit TMSI, 34-bit MIN, or 50-bit IMSI, | INV -

depending on mobile type
Description of command Sig. State | FW vers.
This command is always a query and returns the mobile station identification | all V2.41
number.
[SENSe:]IMSSinfo:ESN? ESN
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
Oto2% -1 32-bit Electronic Serial Number (ESN) INV -
Description of command Sig. State | FW vers.
This command is always a query and returns the Electronic Serial Number (ESN) | all V2.41
of the mobile phone.
[SENSe:]MSSinfo:PCLass? Power Class
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
lto4 Power class of the mobile phone INV -
Description of command Sig. State | FW vers.
This command is always a query and returns the power class of the mobile all V2.41
phone. For a list of IS-136 power classes and mobile attenuation codes refer to
chapter 4.
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[SENSe:]MSSinfo:DTX?

DTX Capability

<Returned Value> Description of parameters Def. value | Def. unit Unit ring
SUPP | NSUP DTX mode supported or not supported INV -

Description of command Sig. State | FW vers.
This command is always a query and returns the DTX (Discontinuous | all V2.41
Transmission) capability of the mobile phone.

[SENSe:]MSSinfo:BANDwidth? Bandwidth
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
MH20 | MH25 20 MHz or 25 MHz bandwidth INV -

Description of command Sig. State | FW vers.
This command is always a query and returns the width of the whole RF band | all V2.41
used.

[SENSe:]MSSinfo:PVERsion?

Protocol Version

<Returned Value> Description of parameters Def. value | Def. unit Unit ring
PVO | EIA-553 or IS-54-A INV -
PV1 | TIA/EIA 627
PV2 | 1S-136 Rev 0
PV3 | Permanently reserved
PV4 | TIA/EIA-136-0 PVO
PV5 | TIA/EIA-136-A PV1
PV6 | TIA/EIA-136-A PV2
PV7 | TIA/EIA-136-A PV3
PV8 | TIA/EIA-136-A PV4
Description of command Sig. State | FW vers.
This command is always a query and returns the width of the whole RF band | all V2.41
used.
[SENSe:]MSSinfo:DNUMber? Dialed Number
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
"Max. 16 digits" Number dialed at the mobile INV -
Description of command Sig. State | FW vers.
This command is always a query and returns the number dialed at the mobile | all V2.41
station (Call from MS). The current value is available in the CEST signalling state
only.
[SENSe:]MSSinfo:VCODer? Voice Coder
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
ACELp | VSELp | Specific voice coder type INV -

Voice coder preferred by the mobile
Description of command Sig. State | FW vers.
This command is always a query and returns the voice coder of the mobile | all V2.41
station. The current value is available in the CEST signalling state only.
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[SENSe]:MSSinfo:ACAPability:ENHanced?

Add. Capabilities

<Returned Values> Description of parameters Def. value | Def. unit Unit ring
<dep. on MS manufacturer>, | Software vintage no. INV -
<dep. on MS manufacturer>, | Firmware vintage no. INV -
<dep. on MS manufacturer>, | Model no. INV -
<dep. on MS manufacturer>, | Manufacturer code INV -
1to 8, Max. supported PFC INV -
ON | OFF, SOC support INV -
ON | OFF, BSMC support INV -
ON | OFF, Async. data support INV -
ON | OFF, G3 Fax support INV -
ON | OFF, SMS broadcast support INV -
ON | OFF, Subaddressing support INV -
ON | OFF, 800 MHz A and B band supp. INV -
ON | OFF, 1900 MHz A band supp. INV -
ON | OFF, 1900MHz B band support INV -
ON | OFF, 1900MHz C band support INV -
ON | OFF, 1900MHz D band support INV -
ON | OFF, 1900MHz E band support INV -
ON | OFF, 1900MHz F band support INV -
ON | OFF, IRA support INV -
ON | OFF, User group support INV -
ON | OFF, 800 MHz analog speech supp. INV -
ON | OFF, Halfrate DTC support INV -
ON | OFF, Double rate DTC support INV -
ON | OFF, Triple rate DTC support INV -
ON | OFF, STU3 support INV -
ON | OFF, VSELP voice coder support INV -
ON | OFF, Alternate voice coder support INV -
ON | OFF, Alternate SOC support INV -
<dep. on MS manufacturer> | Complete model number INV -
ON | OFF, ACELP CC1 voice coder support INV -
ON | OFF, ACELP CC2 voice coder support INV -
ON | OFF, Alternate US1 voice coder support INV -
ON | OFF, Multilingual supp. map ISO-8859-1 INV -
ON | OFF, Multilingual supp. map ISO-10646 INV -
ON | OFF, Multilingual supp. map ISO-8859-8 INV -
ON | OFF, FACCH/SACCH ARQ map support INV -
ON | OFF, DADS support INV -
ON | OFF, Encryption and privacy map dom. A INV -
ON | OFF, Encryption and privacy map dom. B INV -
ON | OFF Advice support INV -
Description of command Sig. State | FW vers.
This command is always a query and returns the capability report (additional | all V3.05
capabilities) of the mobile station. To obtain valid results, the capability report
must be enabled via CONFi gur e: NETWor k: REQuest : CAPabi l ity ON.
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Symbolic Status Event Register Evaluation

The following commands are used to retrieve the events reported in function group IS 136 800/1900-
MS Signalling; see section Symbolic Status Event Register Evaluation in Chapter 5 of the CMU

operating manual.

STATus:OPERation:SYMBolic:ENABIle <Event>{,<Event>} Symbolic status evaluation
Parameter list | Parameter description Def. Value! | Default Unit | Unit Ring
<Event>{,<Event>} | List of symbols for events to be reported NONE -

NONE No event reported

Command description FW vers.
This command enables event reporting for one or several events in the current|V3.05
IS 136 800/1900-MS function group, i.e. it sets the corresponding bits in the
STATus: OPERat i on: CMJ: SUMKnr >: CMUknr _event >: ENABI e register (<nr> = 1 |

2, <nr_event > denotes the current function group) and in all sum registers up to the

status byte. The events and the corresponding symbols for the function group are listed in

Chapter 5 (see section Status Registers). The symbols may be entered in arbitrary order.
STATus:OPERation:SYMBolic[:EVENt]? Symbolic status evaluation
Response | Parameter description Def. Value? Default Unit Unit Ring
NONE | No event in the RF function group NONE -
<Event>{,<Event>} List of reported events

Command description FW vers.
This command is always a query. It lists the events reported in the current|V3.05
IS 136 800/1900-MS  function group and deletes these events in the

STATus: OPERat i on: CMJ: SUMKnr >: CMJnr _event >: EVENt register as well as in all

sum registers.

1

Reset Values of the Status Reporting Systems in chapter 5.
2

the Status Reporting Systems in chapter 5.

1115.6688.12 6.101

The default values quoted in this command are achieved after a STATus: PRESet command. * RST does not supersede the entries in the status registers; see section

The default values quoted in this command are achieved after a * CLS command. * RST does not supersede the entries in the status registers; see section Reset Values of

E-3



List of Commands

CMU-K27/-K28

List of Commands

In the following, all remote-control commands of the function groups IS 136 800/1900-MS are listed
with their parameters and page numbers. They are arranged alphabetically according to the second
keyword of the command so that related commands belong to the same group. The commands for the
two test modes Non Signalling and Signalling are listed separately.

Commands for IS 136 800/1900-MS Module Tests

Table 6-1  Remote-control commands: Non Signalling
Command Parameter Remark Page
Inputs and outputs
[SENSe:]CORRection:LOSS:INPut<nr>[:MAGNitude] -50 dB to +50 dB with query | 6.7
SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] —50 dB to +50 dB with query | 6.7
[SENSe:]CORRection:LOSS:OUTPut<nr>[:MAGNitude] —50 dB to +50 dB with query | 6.8
SOURCce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] -50 dB to +50 dB with query | 6.8
SOURce:DM:CLOCK:FREQuency 1.219 MHz to 39.000 MHz with query | 6.8
SOURce:DM:CLOCK:STATe ON | OFF with query | 6.8
INPUt[:STATe] RF1| RF2 | RF4 with query | 6.7
OUTPUl[:STATe] RF1|RF2 | RF3 with query | 6.7
RF Input Level
[SENSe:]LEVel:ATTenuation NORMal | LNQOise | with query | 6.2
LDIStortion
[SENSe:]LEVel:DEFault ON | OFF with query [ 6.2
[SENSe:]LEVel:MAXimum <Level> with query | 6.2
[SENSe:]LEVel:MODE MANual | AUTomatic with query | 6.1
Modulation Measurements
INITiate:MODulation:EVMagnitude[:DQPSk] — no query 6.33
ABORt:MODulation:EVMagnitude[:DQPSk] - no query 6.33
STOP:MODulation:EVMagnitude[:DQPSK] — no query 6.33
CONTinue:MODulation:EVMagnitude[:DQPSK] — no query 6.33
CONFigure:SUBarrays:MODulation:EVMagnitude[:DQPSK] ALL | ARIThmetical | with query | 6.36
MINimum |
MAXimum,<Start>,<Sample
s>{,<Start>,<Samples>}
READ:ARRAy:MODulation:EVMagnitude[:DQPSK]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.38
FETCh:ARRAy:MODulation:EVMagnitude[: DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.38
SAMPIle:ARRAy:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.38
READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[: DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.39
SAMPle:SUBarrays:MODulation:EVMagnitude[: DQPSk]:AVERage[:RESult]? | 0.0% to 100.0% query only | 6.39
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.34
| NONE
CONFigure:MODulation:EVMagnitude[:DQPSk]: CONTrol:DEFault ON | OFF with query | 6.35
DISPlay:MODulation:EVMagnitude[: DQPSK]:CONTrol:GRID ON | OFF with query | 6.35
CONFigure:MODulation:EVMagnitude[:DQPSk]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.34

1 to 10000, SONerror |
NONE, STEP | NONE
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READ:ARRAy:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.38
SAMPIe:ARRAy:MODulation:EVMagnitude[:DQPSk]:CURRent[:RESult]? 0.0% to 100.0% query only | 6.38
READ:SUBarrays:MODulation:EVMagnitude[:DQPSK]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[: DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.39
SAMPIle:SUBarrays:MODulation:EVMagnitude[: DQPSK]: CURRent[:RESult]? | 0.0% to 100.0% query only | 6.39
CONFigure:MODulation:EVMagnitude[: DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.33
READ:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.38
SAMPIle:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.38
READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.39
SAMPIle:SUBarrays:MODulation:EVMagnitude[: DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:MODulation:EVMagnitude[:DQPSk]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.33

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.37
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.37
SAMPIe[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? | <Result> query only | 6.37
CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult] <Result> query only | 6.38
:MATChing:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult] <Result> query only | 6.38
:MATChing:LIMit:WBURst]?
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.37
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.37
SAMPIe[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.37
INITiate:MODulation:MERRor[:DQPSK] — no query 6.47
ABORt:MODulation:MERRor[:DQPSK] — no query 6.47
STOP:MODulation:MERRor[:DQPSk] — no query 6.47
CONTinue:MODulation:MERRor[:DQPSk] — no query 6.47
CONFigure:SUBarrays:MODulation:MERRor[:DQPSK] ALL | ARIThmetical | with query | 6.49

MINimum |

MAXimum,<Start>,<Sample

s>{,<Start>,<Samples>}
READ:ARRAy:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.51
FETCh:ARRAy:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.51
SAMPIle:ARRAy:MODulation:MERRor{:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.51
READ:SUBarrays:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.52
SAMPIle:SUBarrays:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.52
CONFigure:MODulation:MERRor[:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.48

| NONE
CONFigure:MODulation:MERRor[:DQPSk]: CONTrol:DEFault ON | OFF with query | 6.49
DISPlay:MODulation:MERRor[:DQPSk]: CONTrol: GRID ON | OFF with query | 6.48
CONFigure:MODulation:MERRor[:DQPSk]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.48

1 to 10000, SONerror |

NONE, STEP | NONE
READ:ARRAy:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.51
FETCh:ARRAy:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.51
SAMPIle:ARRAy:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.51
READ:SUBarrays:MODulation:MERRor[:DQPSk]:CURRent[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]:CURRent[:RESult]? 0.0% to +100.0% query only | 6.52
SAMPIe:SUBarrays:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.52
CONFigure:MODulation:MERRor[:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.47
READ:ARRAy:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.51
FETCh:ARRAy:MODulation:MERRor{:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.51
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SAMPle:ARRAy:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.51
READ:SUBarrays:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.52
SAMPle:SUBarrays:MODulation:MERRor{:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:MODulation:MERRor[:DQPSk]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.47

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation:MERRor{:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.50
FETCh[:SCALar]:MODulation:MERRor{:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.50
SAMPIe[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.50
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:MATChing <Result> query only | 6.51
:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]: MATChing <Result> query only | 6.51
:LIMit:WBURst]?
READ[:SCALar]:MODulation:MERRor{:DQPSK][:RESult][:WBURst]? <Result> query only | 6.50
FETCh[:SCALar]:MODulation:MERRor{:DQPSK][:RESult][:WBURst]? <Result> query only | 6.50
SAMPIe[:SCALar]:MODulation:MERRor[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.50
CONFigure:MODulation:OEMP[:DQPSk]:AVERage:LIMit:FTSYmbols <PhaseErrorPeak>, with query | 6.30

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FreqError>
CONFigure:MODulation:OEMP[:DQPSk]:AVERage:LIMit[:WBURst <PhaseErrorPeak>, with query | 6.29

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FregError>
CONFigure:MODulation: OEMP[:DQPSk]:CMMax:LIMit:FTSYmbols <PhaseErrorPeak>, with query | 6.29

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FregError>
CONFigure:MODulation:OEMP[:DQPSk]:CMMax:LIMit[:WBURst <PhaseErrorPeak>, with query | 6.28

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FregError>
CONFigure:MODulation:OEMP[:DQPSK]:LIMit:DEFault ON | OFF with query | 6.30
INITiate:MODulation:PERRor[:DQPSK] — no query 6.40
ABORt:MODulation:PERRor[:DQPSK] — no query 6.40
STOP:MODulation:PERRor[:DQPSK] - no query 6.40
CONTinue:MODulation:PERRor[:DQPSK] — no query 6.40
CONFigure:SUBarrays:MODulation:PERRor[:DQPSKk] ALL | ARIThmetical | with query | 6.43

MINimum |

MAXimum,<Start>,<Sample

s>{,<Start>,<Samples>}
READ:ARRAy:MODulation:PERRor[:DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSK]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
SAMPIe:ARRAy:MODulation:PERRor[:DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
1115.6688.12 6.104 E-3




CMU-K27/-K28

List of Commands

Command Parameter Remark Page
READ:SUBarrays:MODulation:PERRor[:DQPSK]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
SAMPle:SUBarrays:MODulation:PERRor[: DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
CONFigure:MODulation:PERRor[:DQPSK]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.41

| NONE
CONFigure:MODulation:PERRor[:DQPSK]:CONTrol:DEFault ON | OFF with query | 6.42
DISPlay:MODulation:PERRor[:DQPSk]: CONTrol: GRID ON | OFF with query | 6.42
CONFigure:MODulation:PERRor[:DQPSk]: CONTrol:REPetition CONTinuous | SINGleshot | [ with query | 6.41

1 to 10000, SONerror |

NONE, STEP | NONE
READ:ARRAy:MODulation:PERRor[:DQPSk]:CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSk]:CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
SAMPIe:ARRAy:MODulation:PERRor[:DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
READ:SUBarrays:MODulation:PERRor[:DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:SUBarrays:MODulation:PERRor[:DQPSK]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
SAMPle:SUBarrays:MODulation:PERRor[: DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
CONFigure:MODulation:PERRor[:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.40
READ:ARRAy:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSK]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
SAMPle:ARRAy:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
READ:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
SAMPIle:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:MODulation:PERRor[:DQPSK]:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.40

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.44
FETCh[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.44
SAMPIe[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.44
CALCulate[:SCALar]:MODulation:PERRor[:DQPSk][:RESult]:MATChing <Result> queryonly | 6.45
:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation:PERRor[:DQPSk][:RESult]:MATChing <Result> queryonly | 6.45
:LIMit[:WBURst]?
READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult][:WBURSst]? <Result> query only | 6.44
FETCh[:SCALar]:MODulation:PERRor[: DQPSK][:RESult][:WBURst]? <Result> query only | 6.44
SAMPIe[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:WBURst]? <Result> query only | 6.44
INITiate:MODulation[:OVERview][:DQPSk] — no query 6.26
ABORt:MODulation[:OVERview][:DQPSk] — no query 6.26
STOP:MODulation[: OVERview][:DQPSK] — no query 6.26
CONTinue:MODulation[:OVERview][:DQPSK] — no query 6.26
CONFigure:MODulation[:OVERview][:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.27

| NONE
CONFigure:MODulation[:OVERview][:DQPSk]: CONTrol:DEFault ON | OFF with query [ 6.28
CONFigure:MODulation[:OVERview][:DQPSk]: CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.27

1 to 10000, SONerror |

NONE, STEP | NONE
CONFigure:MODulation[:OVERview][:DQPSkK]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.26
FETCh:MODulation[: OVERview][:DQPSK]:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.26

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.31
FETCh[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols? <Result> query only [ 6.31
SAMPIe[:SCALar]:MODulation[:OVERview][: DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.31
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:MATChing <Result> query only | 6.32
:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSk][:RESult]:MATChing <Result> query only | 6.32
:LIMit[:WBURst]?
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READ[:SCALar]:MODulation[: OVERview][:DQPSk][:RESult][:WBURst]? <Result> query only | 6.31
FETCh[:SCALar]:MODulation[: OVERview][:DQPSK][:RESult][:WBURst]? <Result> query only | 6.31
SAMPIe[:SCALar]:MODulation[:OVERview][: DQPSK][:RESult][:WBURst]? <Result> query only | 6.31
Power Measurements
INITiate:POWer[:NBURst][:DQPSK] — no query 6.17
ABORt:POWer[:NBURst][: DQPSK] — no query 6.17
STOP:POWer[:NBURSst][:DQPSK] — no query 6.17
CONTinue:POWer[:NBURst][:DQPSk] — no query 6.17
CONFigure:SUBarrays:POWer[:NBURst][:DQPSK] ALL | ARITHmetical | with query | 6.21
MINimum |
MAXimum,<Start>,<Sample
s>{,<Start>,<Samples>}
CALCulate:ARRay:POWer[:NBURst][:DQPSk]:AVERage[:RESult] 32-bit field, 32-bit field queryonly | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:AVERage[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][: DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURst][: DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
CONFigure:POWer[:NBURst][:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.18
| NONE
CONFigure:POWer[:NBURst][:DQPSk]: CONTrol:DEFault ON | OFF with query | 6.19
DISPlay:POWer[:NBURst][:DQPSk]:CONTrol:GRID ON | OFF with query [ 6.18
CONFigure:POWer[:NBURst][:DQPSk]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.18
1 to 10000, SONerror |
NONE,STEP | NONE
CALCulate:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult] 32-bit field, 32-bit field queryonly | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:CURRent[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURSst][:DQPSk]:CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
CONFigure:POWer[:NBURst][:DQPSK]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.17
CONFigure:POWer[:NBURst][: DQPSK]:LIMit:DEFault ON | OFF with query [ 6.20
CONFigure:POWer[:NBURst][: DQPSKk]:LIMit:POINt[:ASYMmetrical] —80 dBm to 0 dBm with query | 6.20
:LPOWer
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] <LevelRel>, <EnableArea> | with query | 6.20
:LOWer:AREA1
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] ON | OFF with query | 6.20
:LOWer:AREA1:ENABIe
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] ON | OFF with query | 6.19
:UPPer:AREA<nr>:ENABIle
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] <LevelRel>, <EnableArea> | with query | 6.19
:UPPer:AREA<nr>
CALCulate:ARRay:POWer[:NBURst][:DQPSk]:MAXimum[:RESult] 32-bit field, 32-bit field query only | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURSst][:DQPSk]:MAXimum[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
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FETCh:ARRAy:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURst][: DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPle:SUBarrays:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB dB to +20.0 dB query only | 6.25
CALCulate:ARRay:POWer[:NBURst][:DQPSk]:MINimum[:RESult] 32-bit field, 32-bit field query only | 6.25
:MATChing:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:MINimum[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][: DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB queryonly | 6.24
READ:SUBarrays:POWer[:NBURst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPle:SUBarrays:POWer[:NBURst][:DQPSK]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:POWer[:NBURst][:DQPSk]:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.17

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
CONFigure:POWer[:NBURSst][:DQPSK]: TIME:OVERsampling 118 with query | 6.20
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]:MATChing:RAMP? | BurstMatching query only | 6.23
READ[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]? <Result> query only | 6.22
FETCh[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]? <Result> query only | 6.22
SAMPIe[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]? AvgBurstPower, query only | 6.22

PeakBurstPower,

BurstsOutOfTol,

BurstMatching
RF Generator and Analyzer Settings
[SENSe:]RFANalyzer:EMSSync OFF | IS1t0 IS6 | ALL with query | 6.4
[SENSe:RFANalyzer:FREQuency 0.2 MHz to 2,700 MHz with query | 6.3
[SENSe:]RFANalyzer:FREQuency:OFFSet —15 kHz to 15 kHz with query | 6.4
[SENSe:]RFANalyzer:FREQuency:UNIT Hz | KHz | MHz | GHz | CH | with query [ 6.4
INITiate:RFGenerator — no query 6.4
ABORt:RFGenerator - no query 6.4
SOURce:RFGenerator:FREQuency 0.2 MHz to 2700 MHz with query | 6.5
SOURCce:RFGenerator:FREQuency:OFFSet —15 kHz to 15 kHz with query | 6.6
SOURce:RFGenerator:FREQuency:UNIT Hz | KHz | MHz | GHz | CH with query | 6.6
SOURCce:RFGenerator:LEVel <Level> with query | 6.5
SOURCce:RFGenerator:MODulation:RFS:TYPE BER | CW | PRBS with query | 6.6
FETCh:RFGenerator:STATus? OFF | RUN | ERR query only | 6.5
RX Quality Measurement
INITiate:RXQuality:BER - no query 6.10
ABORt:RXQuality:BER - no query 6.10
STOP:RXQuality:BER — no query 6.10
CONTinue:RXQuality:BER — no query 6.10
CONFigure:RXQuality:BER:CONTrol: TSETup<nr>:FRAMes 1to 500 | NONE with query | 6.12
CONFigure:RXQuality:BER:CONTrol: TSETup<nr>:REPetition CONTinuous | SINGleshot | | with query | 6.11

1 to 10000, SONerror |

NONE,STEP | NONE
CONFigure:RXQuality:BER:CONTrolTSETup<nr>[:DTC]:LEVel <Level> with query | 6.12
CONFigure:RXQuality:BER:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.10
CONFigure:RXQuality:BER:LIMit:DEFault ON | OFF with query [ 6.13
CONFigure:RXQuality:BER:LIMit: TSETup<nr>:ABITs 0 % to 100 % with query | 6.12
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FETCh:RXQuality:BER:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.11

STEP | RDY, 1 to 500 |

NONE
CONFigure:RXQuality:BER: TSETup T1|T2|T3|T4|T5 with query [ 6.11
CALCulate[:SCALar]:RXQuality:BER[:RESult]:MATChing? <Result> query only | 6.14
READ[:SCALar]:RXQuality:BER[:RESult]? <Result> query only | 6.13
FETCh[:SCALar]:RXQuality:BER[:RESult]? <Result> queryonly | 6.13
SAMPIe[:SCALar]:RXQuality:BER[:RESul{]? <Result> queryonly | 6.13
Spectrum Measurement
INITiate:SPECtrum[:ACPower] — no query 6.53
ABORt:SPECtrum[:ACPower] — no query 6.53
STOP:SPECtrum[:ACPower] — no query 6.53
CONTinue:SPECtrum[:ACPower] — no query 6.53
CONFigure:SPECtrum[:ACPower]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.54

| NONE
CONFigure:SPECtrum[:ACPower]:CONTrol:ACHannel -3to—1]|+1to+3 with query | 6.55
CONFigure:SPECtrum[:ACPower]:CONTrol:DEFault ON | OFF with query | 6.55
DISPlay:SPECtrum[:ACPower]: CONTrol: GRID ON | OFF with query [ 6.55
CONFigure:SPECtrum[:ACPower]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.54

1 to 10000, SONerror |

NONE, STEP | NONE
CONFigure:SPECtrum[:ACPower]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.53
CONFigure:SPECtrum[:ACPower]:LIMit:CHN<nr> <LevelPeak>, <LevelRMS>, | with query | 6.56

ON | OFF
CONFigure:SPECtrum[:ACPower]:LIMit: CHN<nr>:ENABIe ON | OFF with query | 6.56
CONFigure:SPECtrum[:ACPower]:LIMit: CHP<nr> <LevelPeak>, <LevelRMS>, | with query | 6.57

ON | OFF
CONFigure:SPECtrum[:ACPower]:LIMit: CHP<nr>:MODE ON | OFF with query [ 6.57
CONFigure:SPECtrum[:ACPower]:LIMit:DEFault ON | OFF with query [ 6.57
FETCh:SPECtrum[:ACPower]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.53

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ:ARRAYy:SPECtrum[:ACPower]: TDOMain:AVERage[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAYyY:SPECtrum[:ACPower]:TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIle:ARRAyY:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
READ:ARRAy:SPECtrum[:ACPower]: TDOMain: CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAyY:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIe:ARRAyY:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIe:SUBarrays:SPECtrum[:ACPower]: TDOMain: CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
READ:ARRAYyY:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAYy:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIe:ARRAy:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —100.0 dB dB to +20.0 dB query only | 6.61
READ:ARRAy:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAYy:SPECtrum[:ACPower]: TDOMain:MINimum[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIe:ARRAyY:SPECtrum[:ACPower]: TDOMain:MINimum[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
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FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
CONFigure:SUBarrays:SPECtrum[:ACPower]: TDOMain[:DQPSk] ALL | ARITHmetical | with query | 6.58
MINimum |
MAXimum,<Start>,<Sample
s>{,<Start>,<Samples>}
CALCulate[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult] <Result> query only | 6.60
:MATChing:LIMit?
READ[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? —100 dBm to 50 dBm, INV | | query only | 6.59
MATC | NMAT | OUT | NTR
| BNF | OFF
FETCh[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? —100 dBm to 50 dBm, INV | | query only | 6.59
MATC | NMAT | OUT | NTR
| BNF | OFF
SAMPIe[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? —100 dBm to 50 dBm, INV | | query only | 6.59
MATC | NMAT | OUT | NTR
| BNF | OFF
Symbolic Status Register Evaluation
STATus:OPERation:SYMBolic:ENABIe <Event>{,<Event>} with query | 6.9
STATus:OPERation:SYMBolic[:EVENt]? NONE | <Event>{,<Event>} | queryonly | 6.9
Trigger
TRIGger[:SEQuence]:DEFault ON | OFF with query | 6.3
TRIGger[:SEQuence]:SOURce FRUN | RFPower | IFPower | with query | 6.2
| EXTern
TRIGger[:SEQuence]: THReshold LOW | MEDium | HIGH with query | 6.3
Wideband Power Measurement
INITiate:WPOWer - no query 6.15
ABORt:WPOWer — no query 6.15
STOP:WPOWer — no query 6.15
CONTinue:WPOWer - no query 6.15
CONFigure:WPOWer:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.16
1 to 10000, SONerror |
NONE,STEP | NONE
CONFigure:WPOWer:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.15
FETCh:WPOWer:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.16
STEP | RDY, 1 to 10000 |
NONE
READ[:SCALar]:WPOWer[:RESult]? —30 dBm to 30 dBm query only | 6.16
FETCh[:SCALar]:WPOWer[:RESult]? —30 dBm to 30 dBm query only | 6.16
SAMPle[:SCALarl:WPOWer[:RESult]? —30 dBm to 30 dBm query only | 6.16
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Table 6-2 Remote-control commands: Signalling mode
Command Parameter Remark Page
RF Signals of the CMU (Base Station)
CONFigure:BSSignal:DCCH:CHANnRel <Channel> with query [ 6.86
CONFigure:BSSignal:DCCH:LEVel <Level> with query | 6.86
CONFigure:BSSignal:OCHandoff[:DTC]:CHANnel <DTCChannel> with query | 6.88
CONFigure:BSSignal:OCHandoff[:DTC]:LEVel <Level> with query | 6.88
CONFigure:BSSignal:SPEech ECHO | LOOP | HSET with query [ 6.88
CONFigure:BSSignal:VCODer VSELp | ACELp | with query | 6.87
MSELected
CONFigure:BSSignal[:DTC]:CHANnel <DTCChannel> with query | 6.87
CONFigure:BSSignal[:DTC]:LEVel <Level> with query | 6.87
PROCedure:BSSignal[:DTC]:LEVel <Level> with query | 6.87
CONFigure:BSSignal[:DTC]:SLOTconfig C14 | C25| C36 with query | 6.87
CONFigure:BSSignalOCHandoff[:DTC]:SLOTconfig C14 | C25| C36 with query | 6.88
Channel Unit
UNIT:CHANDRel | CH | Hz | KHz | MHz | GHz | with query | 6.80
Inputs and Outputs
[SENSe:]CORRection:LOSS:INPut<nr>[:MAGNitude] -50 dB to +50 dB with query [ 6.96
SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] —50 dB to +50 dB with query | 6.96
[SENSe:]CORRection:LOSS:OUTPut<nr>[:MAGNitude] —50 dB to +50 dB with query | 6.96
SOURCce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] -50 dB to +50 dB with query | 6.96
SOURce:DM:CLOCK:FREQuency 1.219 MHz to 39.000 MHz with query [ 6.97
SOURce:DM:CLOCk:STATe ON | OFF with query | 6.97
INPUt[:STATe] RF1| RF2 | RF4 with query | 6.95
OUTPUt[:STATe] RF1 | RF2 | RF3 with query | 6.95
Handoff Target
CONFigure:HANDoff: TARGet <Target> with query [ 6.86
STATus:HANDoff: TARGet:LIST? <List> query only | 6.85
RF Input Level
[SENSe:]LEVel:ATTenuation NORMal | LNQOise | with query | 6.81
LDIStortion
[SENSe:]LEVel:DEFault ON | OFF with query | 6.81
[SENSe:]LEVel:MAXimum <Level> with query [ 6.81
[SENSe:]LEVel:MODE MANual | DMAC | with query | 6.81
AUTomatic
Modulation Measurements
INITiate:MODulation:EVMagnitude[:DQPSk] — no query 6.33
ABORt:MODulation:EVMagnitude[:DQPSk] — no query 6.33
STOP:MODulation:EVMagnitude[:DQPSK] — no query 6.33
CONTinue:MODulation:EVMagnitude[:DQPSK] — no query 6.33
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CONFigure:SUBarrays:MODulation:EVMagnitude[:DQPSKk] ALL | ARIThmetical | with query | 6.36

MINimum |

MAXimum,<Start>,<Sample

s>{,<Start>,<Samples>}
READ:ARRAy:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.38
FETCh:ARRAy:MODulation:EVMagnitude[: DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.38
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.38
READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSk]:AVERage[:RESult]? 0.0% to 100.0% query only | 6.39
SAMPle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:AVERage[:RESult]? | 0.0% to 100.0% query only | 6.39
CONFigure:MODulation:EVMagnitude[:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.34

| NONE
CONFigure:MODulation:EVMagnitude[:DQPSk]:CONTrol:DEFault ON | OFF with query | 6.35
DISPlay:MODulation:EVMagnitude[:DQPSk]:CONTrol:GRID ON | OFF with query | 6.35
CONFigure:MODulation:EVMagnitude[:DQPSk]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.34

1 to 10000, SONerror |

NONE, STEP | NONE
READ:ARRAy:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.38
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.38
READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[: DQPSk]: CURRent[:RESult]? 0.0% to 100.0% query only | 6.39
SAMPIle:SUBarrays:MODulation:EVMagnitude[: DQPSk]: CURRent[:RESult]? | 0.0% to 100.0% query only | 6.39
CONFigure:MODulation:EVMagnitude[: DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.33
READ:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.38
SAMPIe:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.38
READ:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[: DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.39
SAMPle:SUBarrays:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? 0.0% to 100.0% query only | 6.39
FETCh:MODulation:EVMagnitude[:DQPSk]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.33

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.37
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.37
SAMPIe[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? | <Result> query only | 6.37
CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSk][:RESult] <Result> query only | 6.38
:MAT Ching:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSk][:RESult] <Result> query only | 6.38
:MAT Ching:LIMit[:WBURst]?
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.37
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.37
SAMPIe[:SCALar]:MODulation:EVMagnitude[: DQPSK][:RESult][:WBURst]? <Result> query only | 6.37
INITiate:MODulation:MERRor[:DQPSk] - no query 6.47
ABORt:MODulation:MERRor[:DQPSk] — no query 6.47
STOP:MODulation:MERRor[:DQPSk] — no query 6.47
CONTinue:MODulation:MERRor[:DQPSk] — no query 6.47
CONFigure:SUBarrays:MODulation:MERRor[:DQPSK] ALL | ARIThmetical | with query | 6.49

MINimum |

MAXimum,<Start>,<Sample

s>{,<Start>,<Samples>}
READ:ARRAy:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.51
FETCh:ARRAy:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.51
SAMPIle:ARRAy:MODulation:MERRor{:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.51
READ:SUBarrays:MODulation:MERRor{:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSK]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.52
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SAMPIe:SUBarrays:MODulation:MERRor[:DQPSk]:AVERage[:RESult]? 0.0% to +100.0% query only | 6.52
CONFigure:MODulation:MERRor[:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.48

| NONE
CONFigure:MODulation:MERRor[:DQPSk]:CONTrol:DEFault ON | OFF with query | 6.49
DISPlay:MODulation:MERRor[:DQPSK]:CONTrol:GRID ON | OFF with query | 6.48
CONFigure:MODulation:MERRor[:DQPSk]: CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.48

1 to 10000, SONerror |

NONE, STEP | NONE
READ:ARRAy:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.51
FETCh:ARRAy:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.51
SAMPIle:ARRAy:MODulation:MERRor{:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.51
READ:SUBarrays:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]:CURRent[:RESult]? 0.0% to +100.0% query only | 6.52
SAMPIe:SUBarrays:MODulation:MERRor[:DQPSk]: CURRent[:RESult]? 0.0% to +100.0% query only | 6.52
CONFigure:MODulation:MERRor[:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.47
READ:ARRAy:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.51
FETCh:ARRAy:MODulation:MERRor{:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.51
SAMPIle:ARRAy:MODulation:MERRor{:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.51
READ:SUBarrays:MODulation:MERRor[:DQPSk]:MMAX|[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.52
SAMPIle:SUBarrays:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? 0.0% to +100.0% query only | 6.52
FETCh:MODulation:MERRor[:DQPSk]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.47

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation:MERRor{:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.50
FETCh[:SCALar]:MODulation:MERRor{:DQPSK][:RESult]: FTSYmbols? <Result> query only | 6.50
SAMPIe[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.50
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:MATChing <Result> query only | 6.51
:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]: MATChing <Result> query only | 6.51
:LIMit:WBURst]?
READ[:SCALar]:MODulation:MERRor{:DQPSK][:RESult][:WBURst]? <Result> query only | 6.50
FETCh[:SCALar]:MODulation:MERRor{:DQPSK][:RESult][:WBURst]? <Result> query only | 6.50
SAMPIe[:SCALar]:MODulation:MERRor[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.50
CONFigure:MODulation:OEMP[:DQPSK]:AVERage:LIMit:FTSYmbols <PhaseErrorPeak>, with query | 6.30

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FreqError>
CONFigure:MODulation:OEMP[:DQPSk]:AVERage:LIMit[:WBURst <PhaseErrorPeak>, with query | 6.29

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FregError>
CONFigure:MODulation: OEMP[:DQPSk]:CMMax:LIMit:FTSYmbols <PhaseErrorPeak>, with query | 6.29

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FregError>
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CONFigure:MODulation:OEMP[:DQPSk]:CMMax:LIMit[:WBURst <PhaseErrorPeak>, with query | 6.28

<PhaseErrorRMS>,

<MagnErrorPeak>,

<MagnErrorRMS>,<EVMErr

orPeak>, <EVMErrorRMS>,

<OriginOffset>,

<lQImbalance>,

<FreqError>
CONFigure:MODulation: OEMP[:DQPSK]:LIMit:DEFault ON | OFF with query | 6.30
INITiate:MODulation:PERRor{:DQPSK] — no query 6.40
ABORt:MODulation:PERRor[:DQPSK] — no query 6.40
STOP:MODulation:PERRor[:DQPSK] — no query 6.40
CONTinue:MODulation:PERRor[:DQPSK] — no query 6.40
CONFigure:SUBarrays:MODulation:PERRor[:DQPSk] ALL | ARIThmetical | with query | 6.43

MINimum |

MAXimum,<Start>,<Sample

s>{,<Start>,<Samples>}
READ:ARRAy:MODulation:PERRor[:DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSK]:AVERage[:RESul]? —100.0 deg to +100.0 deg query only | 6.45
SAMPle:ARRAy:MODulation:PERRor[:DQPSkK]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
READ:SUBarrays:MODulation:PERRor[:DQPSK]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
SAMPle:SUBarrays:MODulation:PERRor[: DQPSk]:AVERage[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
CONFigure:MODulation:PERRor[:DQPSK]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.41

| NONE
CONFigure:MODulation:PERRor[:DQPSK]:CONTrol:DEFault ON | OFF with query | 6.42
DISPIlay:MODulation:PERRor[:DQPSk]: CONTrol: GRID ON | OFF with query | 6.42
CONFigure:MODulation:PERRor[:DQPSk]: CONTrol:REPetition CONTinuous | SINGleshot | [ with query | 6.41

1 to 10000, SONerror |

NONE, STEP | NONE
READ:ARRAy:MODulation:PERRor[:DQPSk]:CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSk]:CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
SAMPIe:ARRAy:MODulation:PERRor[:DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
READ:SUBarrays:MODulation:PERRor[:DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
SAMPle:SUBarrays:MODulation:PERRor[: DQPSk]: CURRent[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
CONFigure:MODulation:PERRor[:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.40
READ:ARRAy:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
SAMPle:ARRAy:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.45
READ:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
SAMPIle:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]? —100.0 deg to +100.0 deg query only | 6.46
FETCh:MODulation:PERRor[:DQPSk]:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.40

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.44
FETCh[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.44
SAMPIe[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.44
CALCulate[:SCALar]:MODulation:PERRor[:DQPSk][:RESult]:MATChing <Result> queryonly | 6.45
:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation:PERRor[:DQPSk][:RESult]:MATChing <Result> queryonly | 6.45
:LIMit[:WBURSst]?
READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.44
FETCh[:SCALar]:MODulation:PERRor[:DQPSK][:RESult][:WBURst]? <Result> query only | 6.44
SAMPIe[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:WBURst]? <Result> query only | 6.44
INITiate:MODulation[:OVERview][:DQPSk] — no query 6.26
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ABORt:MODulation[:OVERview][:DQPSk] — no query 6.26
STOP:MODulation[: OVERview][:DQPSK] — no query 6.26
CONTinue:MODulation[:OVERview][:DQPSK] — no query 6.26
CONFigure:MODulation[:OVERview][:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.27

| NONE
CONFigure:MODulation[:OVERview][:DQPSk]: CONTrol:DEFault ON | OFF with query [ 6.28
CONFigure:MODulation[:OVERview][:DQPSk]: CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.27

1 to 10000, SONerror |

NONE, STEP | NONE
CONFigure:MODulation[:OVERview][:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.26
FETCh:MODulation[: OVERview][:DQPSK]:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.26

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
READ[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.31
FETCh[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:FTSYmbols? <Result> query only [ 6.31
SAMPIe[:SCALar]:MODulation[:OVERview][: DQPSK][:RESult]:FTSYmbols? <Result> query only | 6.31
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult] <Result> query only | 6.32
:MATChing:LIMit:FTSYmbols?
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult] <Result> query only | 6.32
:MATChing:LIMit[:WBURst]?
READ[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult][:WBURSst]? <Result> query only | 6.31
FETCh[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult][:WBURst]? <Result> query only | 6.31
SAMPIe[:SCALar]:MODulation[: OVERview][:DQPSK][:RESult][:WBURst]? <Result> query only | 6.31
Mobile Info
[SENSe:IMSSinfo:ACAPability:ENHanced? <numeric_value> query only | 6.100
[SENSe:]MSSinfo:BANDwidth? <numeric_value> query only | 6.99
[SENSe:IMSSinfo:DNUMber? <numeric_value> query only | 6.99
[SENSe:IMSSinfo:DTX? <numeric_value> query only | 6.99
[SENSe:IMSSinfo:ESN? <numeric_value> query only | 6.98
[SENSe:IMSSinfo:MSID:NUMBer? <numeric_value> query only | 6.98
[SENSe:]MSSinfo:MSID:TYPE? ID20 | IDD24 | MIN | IMSI query only | 6.98
[SENSe:IMSSinfo:PCLass? <numeric_value> query only | 6.98
[SENSe:IMSSinfo:PVERsion? PV0 to PV8 query only | 6.99
[SENSe:IMSSinfo:VCODer? <numeric_value> query only | 6.99
Network Parameters
CONFigure:NETWork:IDENtity:MCC 0 to 1023 with query [ 6.89
CONFigure:NETWork:IDENtity:SID 0 to 32767 with query [ 6.89
CONFigure:NETWork:IDENtity:SOC 0 to 4095 with query | 6.89
CONFigure:NETWork:OCHandoff[:MS]:DTCMAC 0to 10 with query | 6.95
CONFigure:NETWork:REQuest:Capability ON | OFF with query | 6.91
CONFigure:NETWork:REQuest:SNUMber ON | OFF with query | 6.91
CONFigure:NETWork:SMODe:DEReg ON | OFF with query [ 6.90
CONFigure:NETWork:SMODe:ID20 "0" to "1048575" with query | 6.90
CONFigure:NETWork:SMODe:1D24 "0" to "16777215" with query | 6.90
CONFigure:NETWork:SMODe:IDIMsi "0" to "2% — 1" with query | 6.91
CONFigure:NETWork:SMODe:IDMin "0" to "2%° — 1" with query [ 6.91
CONFigure:NETWork:SMODe:IDTYpe ON | OFF with query [ 6.90
CONFigure:NETWork:SMODe:PDReg ON | OFF with query | 6.89
CONFigure:NETWork:SMODe:PUReg ON | OFF with query | 6.89
CONFigure:NETWork:SMODe:PUReg ON | OFF with query | 6.90
CONFigure:NETWork:SYSTem:CCSDvcc 0 to 255 with query [ 6.94
CONFigure:NETWork:SYSTem:NOESIots 510 10 with query | 6.94
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CONFigure:NETWork:SYSTem:NOFSlots 510 10 with query | 6.94
CONFigure:NETWork:TIMeout:LORLINk 4 to 64 with query | 6.94
CONFigure:NETWork:TIMeout:RPERiod 0sto60s|OFF with query [ 6.94
CONFigure:NETWork[:MS]:DCCMac Oto7 with query | 6.92
CONFigure:NETWork[:MS]:DELay 0 superframes to 420 with query | 6.93
superframes
CONFigure:NETWork[:MS]:DIC DCCH | DTC with query | 6.93
CONFigure:NETWork[:MS]:DTCMac 0to 10 with query | 6.92
CONFigure:NETWork[:MS]:RAMin -8, —111 dBm to =51 dBm with query | 6.92
CONFigure:NETWork[:MS]:SBINdicator NORMal | SHORtened with query [ 6.93
CONFigure:NETWork[:MS]:SCANinterval 1 hyperframe to 16 with query | 6.93
hyperframes
CONFigure:NETWork[:MS]:SUFF -8, —111 dBm to =51 dBm with query | 6.92
Other Call Target
CONFigure:OCALI:TARGet <Target> with query | 6.85
STATus:OCALI:TARGet:LIST? <List> query only | 6.85
Power Measurements
INITiate:POWer[:NBURst][:DQPSK] — no query 6.17
ABORt:POWer[:NBURst][: DQPSK] — no query 6.17
STOP:POWer[:NBURSst][:DQPSK] — no query 6.17
CONTinue:POWer[:NBURst][:DQPSK] — no query 6.17
CONFigure:SUBarrays:POWer[:NBURst][:DQPSK] ALL | ARITHmetical | with query | 6.21
MINimum |
MAXimum,<Start>,<Sample
s>{,<Start>,<Samples>}
CALCulate:ARRay:POWer[:NBURst][:DQPSk]:AVERage[:RESult] 32-bit field, 32-bit field queryonly | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:AVERage[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][: DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURSst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][: DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURst][: DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
CONFigure:POWer[:NBURst][:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.18
| NONE
CONFigure:POWer[:NBURst][:DQPSk]: CONTrol:DEFault ON | OFF with query | 6.19
DISPlay:POWer[:NBURst][:DQPSk]:CONTrol:GRID ON | OFF with query [ 6.18
CONFigure:POWer[:NBURst][:DQPSk]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.18
1 to 10000, SONerror |
NONE,STEP | NONE
CALCulate:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult] 32-bit field, 32-bit field queryonly | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:CURRent[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSk]: CURRent[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
CONFigure:POWer[:NBURst][:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.17
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CONFigure:POWer[:NBURst][:DQPSKk]:LIMit:DEFault ON | OFF with query | 6.20
CONFigure:POWer[:NBURst][: DQPSK]:LIMit:POINt[:ASYMmetrical}:LPOWer | —80 dBm to 0 dBm with query | 6.20
CONFigure:POWer[:NBURSst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] <LevelRel>, <EnableArea> | with query | 6.20
:LOWer:AREA1
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] ON | OFF with query | 6.20
:LOWer:AREA1:ENABIe
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] ON | OFF with query | 6.19
:UPPer:AREA<nr>:ENABIle
CONFigure:POWer[:NBURSst][:DQPSK]:LIMit[:LINE][:ASYMmetrical] <LevelRel>, <EnableArea> | with query | 6.19
:UPPer:AREA<nr>
CALCulate:ARRay:POWer[:NBURst][:DQPSk]:MAXimum[:RESult] 32-bit field, 32-bit field query only | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURSst][:DQPSk]:MAXimum[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][: DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURst][: DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURSst][:DQPSk]:MAXimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSk]:MAXimum[:RESult]? —100.0 dB dB to +20.0 dB query only | 6.25
CALCulate:ARRay:POWer[:NBURst][:DQPSk]:MINimum[:RESult] 32-bit field, 32-bit field query only | 6.25
:MAT Ching:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer[:NBURst][:DQPSk]:MINimum[:RESult] BurstPwCurrRMS, query only | 6.23
:MATChing? LeakPowRMS
READ:ARRAy:POWer[:NBURst][:DQPSK]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
SAMPIle:ARRAy:POWer[:NBURst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.24
READ:SUBarrays:POWer[:NBURSst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:SUBarrays:POWer[:NBURSst][:DQPSk]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
SAMPIle:SUBarrays:POWer[:NBURst][:DQPSK]:MINimum[:RESult]? —100.0 dB to +10.0 dB query only | 6.25
FETCh:POWer[:NBURst][:DQPSK]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.17

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
CONFigure:POWer[:NBURst][:DQPSk]: TIME:OVERsampling 118 with query [ 6.20
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]:MATChing:RAMP? | BurstMatching query only | 6.23
READ[:SCALar]:POWer[:NBURst][:DQPSk][:RESult]? <Result> query only | 6.22
FETCh[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]? <Result> query only | 6.22
SAMPIe[:SCALar]:POWer[:NBURst][:DQPSK][:RESult]? AvgBurstPower, query only | 6.22

PeakBurstPower,

BurstsOutOfTol,

BurstMatching
INITiate:POWer:SBURSst[:DQPSK] - no query 6.71
ABORt:POWer:SBURSst[:DQPSK] — no query 6.71
STOP:POWer:SBURst[:DQPSK] — no query 6.71
CONTinue:POWer:SBURSst[:DQPSK] — no query 6.71
CONFigure:SUBarrays:POWer:SBURst[:DQPSK] ALL | ARITHmetical | with query | 6.75

MINimum |

MAXimum,<Start>,<Sample

s>{,<Start>,<Samples>}
CALCulate:ARRay:POWer:SBURst[:DQPSk]:AVERage[:RESult]:MATChing 32-bit field, 32-bit field query only | 6.79
:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer:SBURSst[:DQPSk]:AVERage[:RESult] BurstPwCurrRMS, queryonly | 6.77
:MATChing? LeakPowRMS
READ:ARRAy:POWer:SBURSst[:DQPSk]:AVERage[:RESult]? —100.0 dB to +20.0 dB queryonly | 6.78
FETCh:ARRAy:POWer:SBURst[:DQPSk]:AVERage[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
SAMPIle:ARRAy:POWer:SBURst[:DQPSk]:AVERage[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
READ:SUBarrays:POWer:SBURst[: DQPSk]:AVERage[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
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FETCh:SUBarrays:POWer:SBURst[:DQPSk]:AVERage[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
SAMPIle:SUBarrays:POWer:SBURst[:DQPSk]:AVERage[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
CONFigure:POWer:SBURSst[:DQPSk]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.72

| NONE
CONFigure:POWer:SBURSst[:DQPSk]:CONTrol:DEFault ON | OFF with query | 6.73
DISPlay:POWer:SBURst[:DQPSk]:CONTrol:GRID ON | OFF with query | 6.72
CONFigure:POWer:SBURst[:DQPSk]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.72

1 to 10000, SONerror |

NONE,STEP | NONE
CALCulate:ARRay:POWer:SBURSst[:DQPSk]: CURRent[:RESult]:MATChing 32-bit field, 32-bit field query only | 6.79
:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer:SBURst[:DQPSk]: CURRent[:RESult] BurstPwCurrRMS, queryonly | 6.77
:MATChing? LeakPowRMS
READ:ARRAy:POWer:SBURSst[:DQPSk]: CURRent[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
FETCh:ARRAy:POWer:SBURSst[:DQPSk]: CURRent[:RESult]? —100.0 dB to +20.0 dB queryonly | 6.78
SAMPIle:ARRAy:POWer:SBURSst[:DQPSk]: CURRent[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
READ:SUBarrays:POWer:SBURst[:DQPSk]: CURRent[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
FETCh:SUBarrays:POWer:SBURst[:DQPSk]:CURRent[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
SAMPIle:SUBarrays:POWer:SBURst[:DQPSk]:CURRent[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
CONFigure:POWer:SBURSst[:DQPSk]:EREPorting SRQ | SOPC | SRSQ | OFF | with query [ 6.71
CONFigure:POWer:SBURSst[:DQPSK]:LIMit:DEFault ON | OFF with query | 6.74
CONFigure:POWer:SBURSst[:DQPSK]:LIMit:POINt[:ASYMmetrical]:LPOWer —80 dBm to 0 dBm with query | 6.74
CONFigure:POWer:SBURSst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer <LevelRel>, <EnableArea> | with query | 6.74
:AREA1
CONFigure:POWer:SBURSst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer ON | OFF with query | 6.74
:AREA1:ENABle
CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]:UPPer <LevelRel>, <EnableArea> | with query | 6.73
:AREA<nr>
CONFigure:POWer:SBURSst[:DQPSK]:LIMit[:LINE][:ASYMmetrical]:UPPer ON | OFF with query | 6.73
:AREA<nr>:ENABle
CALCulate:ARRay:POWer:SBURSst[:DQPSk]:MAXimum[:RESult]:MATChing | 32-bit field, 32-bit field query only | 6.79
:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer:SBURSst[:DQPSk]:MAXimum[:RESult] BurstPwCurrRMS, queryonly | 6.77
:MATChing? LeakPowRMS
READ:ARRAy:POWer:SBURst[:DQPSk]:MAXimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
FETCh:ARRAy:POWer:SBURSst[:DQPSk]:MAXimum[:RESult]? —100.0 dB to +20.0 dB queryonly | 6.78
SAMPIle:ARRAy:POWer:SBURSst[:DQPSk]:MAXimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
READ:SUBarrays:POWer:SBURst[: DQPSk]:MAXimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
FETCh:SUBarrays:POWer:SBURSst[:DQPSk]:MAXimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
SAMPIle:SUBarrays:POWer:SBURst[:DQPSK]:MAXimum[:RESul{]? —100.0 dB dB to +20.0 dB query only | 6.79
CALCulate:ARRay:POWer:SBURSst[:DQPSk]:MINimum[:RESult]:MATChing 32-bit field, 32-bit field queryonly | 6.79
:LIMit[:LINE][:ASYMmetrical][: COMBined]?
CALCulate[:SCALar]:POWer:SBURSst[:DQPSk]:MINimum[:RESult]:MATChing | BurstPwCurrRMS, queryonly | 6.77
? LeakPowRMS
READ:ARRAy:POWer:SBURSst[:DQPSk]:MINimum[:RESult]? —100.0 dB to +20.0 dB queryonly | 6.78
FETCh:ARRAy:POWer:SBURSst[:DQPSk]:MINimum[:RESult]? —100.0 dB to +20.0 dB queryonly | 6.78
SAMPIle:ARRAy:POWer:SBURSst[:DQPSk]:MINimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.78
READ:SUBarrays:POWer:SBURSst[: DQPSk]:MINimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
FETCh:SUBarrays:POWer:SBURSst[:DQPSk]:MINimum[:RESult]? —100.0 dB to +20.0 dB query only | 6.79
SAMPIe:SUBarrays:POWer:SBURst[:DQPSK]:MINimum[:RESul{]? —100.0 dB to +20.0 dB query only | 6.79
FETCh:POWer:SBURst[:DQPSK]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.71

STEP | RDY, 1 to 10000 |

NONE , 1 to 1000 | NONE
CONFigure:POWer:SBURst[:DQPSK]: TIME:OVERsampling 118 with query | 6.74
CALCulate[:SCALar]:POWer:SBURSst[:DQPSK][:RESult]:MATChing:RAMP? BurstMatching query only | 6.77
READ[:SCALar]:POWer:SBURSst[:DQPSK][:RESult]? <Result> queryonly | 6.76
FETCh[:SCALar]:POWer:SBURst[:DQPSKk][:RESult]? <Result> query only | 6.76
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SAMPIe[:SCALar]:POWer:SBURst[:DQPSK][:RESult]? AvgBurstPower, query only | 6.76
PeakBurstPower,
BurstsOutOfTol,
BurstMatching
RX Quality Measurement
CONFigure:RXQuality:EMAHo:CONTrol:DEFault ON | OFF with query | 6.67
CONFigure:RXQuality:EMAHo:CONTrol:NCELIs:BAND <Band_1>, ..., <Band_22> with query | 6.66
CONFigure:RXQuality:EMAHo0:CONTrol:NCELIs:CELL<nr> <Band>, <Channel> with query | 6.67
CONFigure:RXQuality:EMAHo0:CONTrol:NCELIs:CHANnel <Channel_1>, ..., with query | 6.66
<Channel_22>
CONFigure:RXQuality:EMAHo:CONTrol:NCELIs:LSORted ON | OFF with query [ 6.67
CONFigure:RXQuality:EMAHo:CONTrol:NCELIs:RSELect ON | OFF with query [ 6.67
[SENSe:]RXQuality:EMAHo0:CQUality:BER? EBO0O to EB15 query only | 6.68
[SENSe:RXQuality:EMAHo:CQUality:CIR? Cl00 to CI15 query only | 6.68
[SENSe:RXQuality:EMAHo0:CQUality:RSSI? ERO00 to ER41 query only | 6.68
[SENSe:RXQuality:EMAHo:CQUality: WER? WEO00 to WE15 query only | 6.68
[SENSe:]RXQuality:EMAHo:CQUality? EBO0O to EB15, ER00 to query only | 6.68
ER41
[SENSe:]RXQuality:EMAHo0:NCELIs:BAND? <Band_1>, ..., <Band_22> query only | 6.70
[SENSe:]RXQuality:EMAHo:NCELIs:CELL<nr>? <Channel>, <RSSI> query only | 6.69
[SENSe:]RXQuality:EMAHo:NCELIs:RESult:CELL<nr>? <Band>, <Channel>, query only | 6.69
<RSSI>
[SENSe:]RXQuality:EMAHo:NCELIs? <Channel_1>, <RSSI_1>, query only | 6.69
..., <Channel_22>,
<RSSI|_22>
CONFigure:RXQuality:MAHO:CONTrol:DEFault ON | OFF with query [ 6.63
CONFigure:RXQuality:MAHO:CONTrol:NCELIs:BAND <Band>, ..., <Band_24> with query [ 6.62
CONFigure:RXQuality:MAHO:CONTrol:NCELIs:CELL<nr> <Band>, <Channel> with query | 6.63
CONFigure:RXQuality:MAHO:CONTrol:NCELIs:CHANnel <Channel_1>, ..., with query | 6.62
<Channel_24>
CONFigure:RXQuality:MAHO:CONTrol:NCELIs:LSORted ON | OFF with query | 6.63
[SENSe:]RXQuality:MAHO:CQUality:BER? BERO to BER7 query only | 6.64
[SENSe:RXQuality:MAHO:CQUality:RSSI? RSO to RS31 query only | 6.64
[SENSe:]RXQuality:MAHO:CQUality? BERO to BER7, RSO to query only | 6.64
RS31
[SENSe:]RXQuality:MAHO:NCELIs:BAND? <Band_1>, ..., <Band_24> query only | 6.65
[SENSe:RXQuality:MAHO:NCELIs:CELL<nr>? <Channel>, <RSSI> query only | 6.64
[SENSe:]RXQuality:MAHO:NCELIs:RESult: CELL<nr>? <Band>, <Channel>, query only | 6.65
<RSSI>
[SENSe:]RXQuality:MAHO:NCELIs:RESult? Band_1>, <Channel_1>, query only | 6.65
<RSSI_1>, ..., <Band_24>,
<Channel_24>, <RSSI_24>
[SENSe:]RXQuality:MAHO:NCELIs:RESult? Band_1>, <Channel_1>, query only | 6.69
<RSSI_1>, ..., <Band_22>,
<Channel_22>, <RSSI_22>
[SENSe:]RXQuality:MAHO:NCELIs? <Channel_1>, <RSSI_1>, query only | 6.65
..., <Channel_24>,
<RSSI|_24>
Signalling
PROCedure:SIGNalling:ACTion SOFF | SON | CTM | with query | 6.83
CRELease | HANDoff |
OCALI
[SENSe:]SIGNalling:STATe? SOFF | SON | REG | ALER | queryonly | 6.84

| CEST | CPEN | RPEN |
FPEN

1115.6688.12 6.118

E-3




CMU-K27/-K28

List of Commands

Command Parameter Remark Page
PROCedure:SIGNalling[:DTC]:CHANnel <Number> with query | 6.84
PROCedure:SIGNalling[:DTC]:MAC 0to 10 with query | 6.84
PROCedure:SIGNalling[:DTC]:SLOTconfig 206 with query | 6.84
Spectrum Measurement
INITiate:SPECtrum[:ACPower] — no query 6.53
ABORt:SPECtrum[:ACPower] — no query 6.53
STOP:SPECtrum[:ACPower] — no query 6.53
CONTinue:SPECtrum[:ACPower] — no query 6.53
CONFigure:SPECtrum[:ACPower]:CONTrol SCALar | ARRay, 1to 1000 | with query | 6.54
| NONE
CONFigure:SPECtrum[:ACPower]:CONTrol:ACHannel -3to—1]|+1to+3 with query | 6.55
CONFigure:SPECtrum[:ACPower]:CONTrol:DEFault ON | OFF with query | 6.55
DISPlay:SPECtrum[:ACPower]:CONTrol:GRID ON | OFF with query [ 6.55
CONFigure:SPECtrum[:ACPower]:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.54
1 to 10000, SONerror |
NONE, STEP | NONE
CONFigure:SPECtrum[:ACPower]:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.53
CONFigure:SPECtrum[:ACPower]:LIMit:CHN<nr> <LevelPeak>, <LevelRMS>, | with query | 6.56
ON | OFF
CONFigure:SPECtrum[:ACPower]:LIMit: CHN<nr>:ENABIe ON | OFF with query | 6.56
CONFigure:SPECtrum[:ACPower]:LIMit: CHP<nr> <LevelPeak>, <LevelRMS>, | with query | 6.57
ON | OFF
CONFigure:SPECtrum[:ACPower]:LIMit: CHP<nr>:MODE ON | OFF with query [ 6.57
CONFigure:SPECtrum[:ACPower]:LIMit:DEFault ON | OFF with query [ 6.57
FETCh:SPECtrum[:ACPower]:STATus? OFF | RUN | STOP | ERR | | queryonly | 6.53
STEP | RDY, 1 to 10000 |
NONE , 1 to 1000 | NONE
READ:ARRAYy:SPECtrum[:ACPower]: TDOMain:AVERage[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAYyY:SPECtrum[:ACPower]:TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIle:ARRAyY:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERage[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
READ:ARRAy:SPECtrum[:ACPower]: TDOMain: CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAyY:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIe:ARRAyY:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain: CURRent[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
READ:ARRAYyY:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAYy:SPECtrum[:ACPower]:TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIe:ARRAyY:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXimum[:RESult]? —100.0 dB dB to +20.0 dB query only | 6.61
READ:ARRAy:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
FETCh:ARRAYy:SPECtrum[:ACPower]: TDOMain:MINimum[:RESul{]? —120.0 dBm to +40.0 dBm query only | 6.60
SAMPIe:ARRAy:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.60
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? —120.0 dBm to +40.0 dBm query only | 6.61
1115.6688.12 6.119 E-3




List of Commands

CMU-K27/-K28

Command Parameter Remark Page
CONFigure:SUBarrays:SPECtrum[:ACPower]: TDOMain[:DQPSKk] ALL | ARITHmetical | with query | 6.58
MINimum |
MAXimum,<Start>,<Sample
s>{,<Start>,<Samples>}
CALCulate[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult:MATChing:L | <Result> query only [ 6.60
IMit?
READI[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? —100 dBm to 50 dBm, INV | | query only | 6.59
MATC | NMAT | OUT | NTR
| BNF | OFF
FETCh[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? —100 dBm to 50 dBm, INV | | query only | 6.59
MATC | NMAT | OUT | NTR
| BNF | OFF
SAMPIe[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESult]? —100 dBm to 50 dBm, INV | | query only | 6.59
MATC | NMAT | OUT | NTR
| BNF | OFF
Speech Encoder and Decoder
ROUTe:SPDecoder:OUTPut HANDset | ANALyzer | with query | 6.96
ANA2 | ABOTh
ROUTe:SPENcoder[:INPut] HANDset | GENerator with query | 6.96
Symbolic Status Register Evaluation
STATus:OPERation:SYMBolic:ENABIe <Event>{,<Event>} with query | 6.101
STATus:OPERation:SYMBolic[:EVEN{]? NONE | <Event>{,<Event>} | query only | 6.101
Trigger
TRIGger[:SEQuence]:DEFault ON | OFF with query | 6.82
TRIGger[:SEQuence]:SOURce SIGNalling | FRUN | with query | 6.82
RFPower | IFPower
TRIGger[:SEQuence]:THReshold LOW | MEDium | HIGH with query | 6.82
Wide-Band Power
INITiate:WPOWer — no query 6.15
ABORt:WPOWer — no query 6.15
STOP:WPOWer - no query 6.15
CONTinue:WPOWer - no query 6.15
CONFigure:WPOWer:CONTrol:REPetition CONTinuous | SINGleshot | | with query | 6.16
1 to 10000, SONerror |
NONE,STEP | NONE
CONFigure:WPOWer:EREPorting SRQ | SOPC | SRSQ | OFF | with query | 6.15
FETCh:WPOWer:STATus? OFF | RUN | STOP | ERR| | queryonly | 6.16
STEP | RDY, 1 to 10000 |
NONE
READ[:SCALar]:WPOWer[:RESult]? —30 dBm to 30 dBm query only | 6.16
FETCh[:SCALar]:WPOWer[:RESult]? —30 dBm to 30 dBm query only | 6.16
SAMPle[:SCALarl:WPOWer[:RESult]? —30 dBm to 30 dBm query only | 6.16
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Table 6-3 Remote-control commands: Non Signalling mode

Command (Non Signalling, alphabetical) Page
ABORt:MODulation:EVMagnitude[:DQPSK] ..........ceiiieriiiiieiieeee sttt s e e s s 6.33
ABORt:MODUIatioN:MERROI:DQPSK] ...ttt ettt ettt e e e e ekttt e e e e e bbb et e e e e e e sbbb e e e e e e aanbbeseeeeeaannbabeeeaeeeannnne 6.47
ABORt:MODUIAtiON:PERROIM:DQPSK] ...ceee ittt ettt ettt ekttt e e e e e et te et e e e e 4o kbt be e e e e e e aasbbe e e e e s ansbbeeeaeeeaannbnbeaaaeeeannnne 6.40
ABORt:MODUIation[:OVERVIEW][:DQPSK] ......ccueieiieiiiieitee sttt ettt e s s e e s e e e e s ennes 6.26
ABORt:POWEIT:NBURSE[IDQPSK] ...ttt ettt st e et e e e et e e e e e e s beee s 6.17
ABORt:RFGenerator

ABORERXQUAIIEY:BER ...ttt ettt et et e r e e s e e na e et n e e 6.10
ABORESPECIIUMIACPOWET . ...ttt ettt e e ettt ettt e e ookt be e et e e e e e e bebeeeee e e aas s bee e e e e e e e e ahbb b e e e e e e aasbbeeeeeeeamnnbeseeeeeaannbnbeaaaeeeannnes 6.53
ABOREM/POWET ...ttt h oot e e e e e oo b bt e e e b bt e e o b et e e ea b et oo bb e e e s bbb e eab e e e e bt e e e s ebbe e e ea b e e e e e aba e e e st e e e s baeeeas 6.15

CALCulate:ARRay:POWer[:NBURst][:DQPSk]:AVERage[:RESult]:MATChing:LIMit[:LINE][:ASYMmetrical][: COMBined]?.... 6.25
CALCulate:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult]:MATChing:LIMit[:LINE][:ASYMmetrical][: COMBined]? .... 6.25
CALCulate:ARRay:POWer[:NBURst][:DQP Sk]:MAXimum[:RESult]:MATChing:LIMit[:LINE][:ASYMmetrical][: COMBined]? ... 6.25
CALCulate:ARRay:POWer[:NBURst][: DQPSk]:MINimum[:RESult]: MATChing:LIMit[:LINE][: ASYMmetrical]: COMBined]? .... 6.25

CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:MATChing:LIMit:FTSYMDOIS? ........cooociiiiiiiiiieiieeen 6.38
CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSk][:RESult]: MATChing:LIMit:WBURst]? .. cereeeenn.. 6.38
CALCulate[:SCALar]:MODulation:MERRor[: DQPSK][:RESult]:MATChing:LIMit:FTSYMDOIS?......ccooviiriiiciec e 6.51
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:MATChing:LIMItLWBURS] ?......ocviiiiiiiiiiie e 6.51
CALCulate[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:MATChing:LIMit:FTSYMDOIS?........cooiiiiiiiiiieiiiiiieeee e 6.45
CALCulate[:SCALar]:MODulation:PERRor[:DQPSK][:RESultl:MATChing:LIMitTWBURSL]? .......ooviiiieiieeeeec e 6.45
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:MATChing:LIMit:FTSYMDOIS? .......covvveiiiiiiiiiee, 6.32
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:MATChing:LIMIt;WBURSL]? .......coiiiiiiieiiiiieeee e 6.32
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK]:AVERage[:RESUt:MATCRING? .......coviiieiiiiieieeeeeee e 6.23
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK]:CURRenNt[:RESUIt::MATCRING?......c.coiiieiiiiiieiie et 6.23
CALCulate[:SCALar]:POWer[:NBURst][: DQPSk]:MAXimum[:RESult]:MATChing?.. TR

CALCulate[:SCALar]:POWer[:NBURSst][:DQPSK]:MINIMUum[:RESUIt::MATCRING?.........ccoiveiieiiiecie e 6 23
CALCulate[:SCALar]:POWer[:NBURSst][:DQPSK][:RESUlt]:MATChING:RAMP?.........ooiiiiiiiiiieieesie et 6.23
CALCulate[:SCALar]:RXQuality:BER[:RESUI::MATCRING? .....occiiiiieiiiiieee e 6.14
CALCulate[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESUlt:MATCHING:LIMIt?........cceiiiiiiiriee e 6.60
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTION .....cciiiiiiiieeeeiiiit ettt ettt e ettt e e e et e e e e e e iabbe e e e e e e e e snenaeeeeas 6.34
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTIOEDEFAUIL. .........ooiiiiiiiiieiiiee et 6.35
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTIOEREPELITION........cccuuiiiiiieiiiie ettt 6.34
CONFigure:MODulation:EVMagnitude[:DQPSK:EREPOIING..........uuiiiiiiiiiiieieiiii ettt e ettt ee e e e e e aeeaeeeeas 6.33
CONFigure:MODulation:MERRor[:DQPSK]:CONTTrol TR

CONFigure:MODulation:MERROI[:DQPSK]:CONTIOLEDERAUIL .......c.c.coiiiiiiiiieie e 6 49
CONFigure:MODulation:MERROI:DQPSK]:CONTIOLEREPELLION .......ueiiiiiiiiiiii et 6.48
CONFigure:MODulation:MERROI:DQPSK]:EREPOITING ........vtiiiiiiieiiiie ittt ettt 6.47
CONFigure:MODulation:OEMP[:DQPSK]:AVERaGe:LIMIttFTSYMDOIS ......ooiiiiiiiiiiiiii e 6.30
CONFigure:MODulation:OEMP[:DQPSK]:AVERAQE:LIMIt[:WBURSL ..........uuiiiiiiiiiiiie ettt e e e 6.29
CONFigure:MODulation:OEMP[:DQPSK]:CMMax:LIMIt:FTSYMDOIS .......c.cooiiiiiiiiieieee e 6.29
CONFigure:MODulation:OEMP[:DQPSK]:CMMax:LIMItWBURSL. ........ccoiiiiiieiieiiicsee e 6.28
CONFigure:MODulation:OEMP[:DQPSK]:LIMIt:DEFQUIL .........cooiiiiiiiiiiiai ittt et e e e e e s saeaaeeeeas 6.30
CONFigure:MODulation:PERRor[:DQPSk]:CONTrol RRTTRR

CONFigure:MODulation:PERROI[:DQPSK]:CONTIOEDERAUIL........cceiiiiiiiiiiieeiiei e 6 42
CONFigure:MODulation:PERROI[:DQPSK]:CONTIOLEREPELION........ueiiiiiiiiiiiiee ettt 6.41
CONFigure:MODulation:PERROI:DQPSK]:EREPOIING .........utiiiiiieiiiie ettt ettt et e e 6.40
CONFigure:MODulation[:OVERVIEW][:DQPSKJ:CONTIO ......uviiiiiiieiiiie ettt ettt et e s e et e e 6.27
CONFigure:MODulation[:OVERVieW][:DQPSKJ:CONTIOLEDEFAUIL.........cccoiiiiiiiee ittt 6.28
CONFigure:MODulation[:OVERView][:DQPSK]: CONTIOEREPELIION ......cc.uviiiiiiieiiiie ettt 6.27
CONFigure:MODulation[:OVERVIeW][:DQPSK:EREPOMING ......cuutieiiiieiiiiie ettt ettt 6.26
CONFigure:POWer[:NBURSt][:DQPSK]:CONTIOL. .....ciiiiiiiitiiitee ettt e ettt e e e e et et et e e e e s bbb b e e e e e e s sssabeeee e e annbbeeeaaeeaeansnneeeeas 6.18
CONFigure:POWer[:NBURst][: DQPSk]:CONTrol:DEFault TR

CONFigure:POWer[:NBURSt][: DQPSK]:CONTIOLREPELION ........eiiiiiiiiiiiiee ittt 6 18

CONFigure:POWer[:NBURSt][:DQPSK]:EREPOIING .......ccuutiiiiieeiiiiiieii ettt e e et e e e e e e s iabb et e e e s sanbbe e e e e e e e e ansnbeeeeas 6.17
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CONFigure:POWer[:NBURSt][:DQPSK]:LIMIt:DERQUIL .........cccoiiiiiieeie e 6.20
CONFigure:POWer[:NBURSst][:DQPSK]:LIMit:POINt[: ASYMMEtriCal]:LPOWET ...........uuiiiieeiiiiieee ettt 6.20
CONFigure:POWer[:NBURSst][:DQPSK]:LIMit[:LINE][:ASYMmetrical:LOWErAREAL ..........cccouiiiiiiiiiiiiiee e 6.20
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWer:AREALENABIE ..........ccccocviiiiiiieic e 6.20
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:UPPer:AREA<NI>ENABIE..........cccccceriiiiiiiiiiiniiiieen. 6.19
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:UPPer AREASNI> ...........outiiiiiiiiiiiiee e 6.19
CONFigure:POWer[:NBURSt][:DQPSK]: TIME:OVERSAMPIING ......ooveiiiieiieiiieiie et 6.20
CONFigure:RXQuality:BER:CONTrol: TSETup<nr>:FRAMes -

CONFigure:RXQuality:BER:CONTrOLETSETUPSNISIREPELION. ........uviiiiiiiiiiiiei ettt e e e e s 6.11
CONFigure:RXQuality:BER:CONTIOITSETUPSNIS[IDTCILEVEL.....c.ooiiiiiieceee e 6.12
CONFigure:RXQUality:BERIEREPOITING ......cceiiiiittieiaeeee ittt ettt e e e e ettt e e e e e e be bt e e e e e e e s abee e e e e e e e aababeaeaeeeannbbeseeaeeasannnneeeeas 6.10
CONFigure:RXQuality:BER:LIMItIDEFQUIL.......coi ettt ettt e e e e sttt e e e e e e bbb e e e e e e e snanbe e e e e e e e e ansnbeeeeas 6.13
CONFigure:RXQuality:BER:LIMIt: TSETUPSNISIABITS ....eiiiiiiieiiete ettt ettt sb e et e et e e st e e e 6.12
CONFIgUre:RXQUAIIY: BERITSETUPD ....uiitititieeaiitiette e e e e ettt e e e e e ettt be et e e e e e s abe bt e e e e e e s s abe s et e e e e e absbee e e e e ehbbbeeeaeeesannbeseeaeeeeansnbaneeas 6.11
CONFigure:SPECHIUM[:ACPOWETI I CONTION ...ttt ettt e ettt e e e e e et bt e e e e e e e s abb s e e e e e e e ababb e e e e e e annbbnbeeaeeaaansnbeeeeas 6.54
CONFigure:SPECtrum[:ACPowWerl:CONTIOEACHANNE! .......ooiiiiiiiiieii ettt 6.55
CONFigure:SPECtrum[:ACPower]:CONTrol:DEFault .. .

CONFigure:SPECtrum[:ACPowWer]:CONTIOIREPELLION ........eiiiiiiiiiiiie ettt e et e e e e e aeeeeas 6.54
CONFigure:SPECtrUM[:ACPOWEIT:EREPOITING. ......ueiiiiiiieiitie ettt e et e e 6.53
CONFigure:SPECtrUM[:ACPOWET]:LIMIEICHNSNIS ...ttt e ettt e e e e e bbb e e e e e e e aaabbe e e e e e e e e anbnbeaeeas 6.56
CONFigure:SPECtrum[:ACPower]:LIMIt: CHNSNISIENABIE ......cooiiiiiii ettt e e e e e e eeas 6.56
CONFigure:SPECHTUM[:ACPOWET :LIMItICHP SIS ...ttt ettt et b et e e bt et e e e 6.57
CONFigure:SPECtrum[:ACPOWer]:LIMIt:CHPSNISIMODE .......cooiiiiiiiiieee ettt ettt e e e e et e e e e e e nnnaeeeeas 6.57
CONFigure:SPECtrum[:ACPOWET:LIMIEEDEFAUIL. .......cooiiiiiiie ettt ettt e e e et e e e e e e e anbnaeeeeas 6.57
CONFigure:SUBarrays:MODulation:EVMagnitude[:DQPSK] ........ceeiuiiaiiieeiiit ettt 6.36
CONFigure:SUBarrays:MODulation:MERRor[:DQPSK] .

CONFigure:SUBarrays:MODUIlation:PERROIT:DQPSK] .....coutiiiiiiieiiiiee ittt 6 43
CONFigure:SUBarrays:POWEer[:NBURSE][:DQPSK]........ccciiiiriiiiiiiieiee i 6.21
CONFigure:SUBarrays:SPECtrum[: ACPower]: TDOMaIN[:DQPSK] ......coueiiiiiiiiiiieiaiiiiii ettt e e e eeeas 6.58
CONFigure:WPOWETr CONTIOEREPELIION ........eieitiii ittt ettt et sa e e et e e e bt e e st e e aenees 6.16
CONFIGUre:WPOWEFEREPOITING ...ttt ettt bttt et e bttt e e h et e st e e e eab et e e et e e e bt e e st e e annees 6.15
CONTinue:MODulation:EVMagnitude[:DQPSK] .......cueeiiiiiiiieeiiitt ittt ettt e et e e e e s bbbt e e e e s bbbt e e e e e e s anabbeeeeaeeaaanbnbeeeeas 6.33
CONTIinue:MODUIation:MERROITDQPSK] .......cuuiiiiiiieiie ettt sttt s r et ssn e e e nne e e e s 6.47
CONTIinue:MODUIation:PERROIT:DQPSK] ......cocueiiiieiieiie et e e nne e e e s 6.40
CONTinue:MODulation[:OVERview][:DQPSK] .. -

CONTINUE:POWEITNBURSE][:DQPSK]......ceiueiiieeiiieiiieeee ettt st et e et e nne e e nnnees 6 17
CONTINUE:RXQUANLYIBER ...ttt ettt e bt e ekttt e e a et e e s bt e o e ket e 4kt e e ea b bt e e emb e e e e bb e e e e nb e e e anbeeeennees 6.10
CONTINUE:SPECHTUMEACPOWET] ...ttt ettt ettt e ettt e e e e ettt e e e e e e bbb e et e e e e s s b be e e e e e e e s bbb s e e e e e nbbbbe e e e e e e annnbebeeaeeaeannnbeeeaas 6.53
CONTINUEIWPOWIET ...ttt ettt ettt et e e st e st e s et et e R e e s et e eR et e et e R e e e et e Re e e s r e e e st e nm e e ann e e be e e nneenmneeneennnees 6.15
DISPlay:MODulation:EVMagnitude[:DQPSKJ:CONTIOEGRID .....ccuuiiiiiiiiiiee ettt ettt e 6.35
DISPlay:MODulation:MERROIM:DQPSK:CONTIOLGRID .....ccciiiiiiiiiiieeeieiieeee ettt e ettt e e e e e s itbe e e e e e e s enntsaeaeaeaeas 6.48
DISPlay:MODulation:PERROI[:DQPSK]:CONTIOEGRID........coiiiiiiiiiiieeite ettt ettt e e e e eeabnee s 6.42
DISPlay:POWer[:NBURSH][:DQPSK]:CONTIOEGRID ......cccutiiiiiiieiie ettt 6.18
DISPlay:SPECtrum[:ACPower]:CONTrol:GRID .

FETCh:ARRAy:MODulation:EVMagnitude[:DQPSK]:AVERagel[: RESuIt]’7 ............................................................................. 6 38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSK]:CURRENt[:RESUIL]? .......ccooiiiiiiiicieciee e 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUIL]? .....coiiiiiiiiie et 6.38
FETCh:ARRAy:MODulation:MERROr[:DQPSK:AVERAGE[:RESUIL]? .....cooiiiiiiiieiiiie et 6.51
FETCh:ARRAy:MODulation:MERROr[:DQPSK]:CURRENI[:RESUIL]? .......coiiiiiiiiiiiiiiiie ettt 6.51
FETCh:ARRAy:MODulation:MERROI:DQPSKI:MMAX[IRESUIL]? ...eeeieiiiiiiie ettt et e e 6.51
FETCh:ARRAy:MODulation:PERROI[:DQPSK]:AVERAGE[:RESUIL]? .....cooiuiiiiiiiiiiiie et 6.45
FETCh:ARRAy:MODulation:PERROI[:DQPSK]:CURREN[:RESUIL]? .....ccviiiiiiiieiii e 6.45
FETCh:ARRAy:MODulation:PERRor[:DQPSK]:MMAX[:RESul]? ..... TR

FETCh:ARRAy:POWer[:NBURSt][:DQPSK]:AVERAGE[:RESUI]? ........cooiiiiiiiiiiiiiecii e 6 24
FETCh:ARRAY:POWer[:NBURSt][:DQPSK]:CURREN[:RESUIL?........ceeiriiiiiiieiee e 6.24
FETCh:ARRAY:POWer[:NBURSt][:DQPSK]:MAXIMUM[IRESUIE]? .....ccoiiiiiiiiiiieiiiie ettt e e 6.24
FETCh:ARRAy:POWer[:NBURst][:DQPSK]:MINIMUM[:RESUIL]? ......ooiiiiiiiiiie it 6.24
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FETCh:ARRAy:SPECtrum[:ACPower]:-TDOMain:AVERAGE[:RESUI]? ........cccoiiiiiiiiie i 6.60
FETCh:ARRAY:SPECtrum[:ACPower]: TDOMain:CURRENI:RESUIL? ........oiiiiiiiiiiiiiie ettt 6.60
FETCh:ARRAY:SPECtrum[:ACPower]: TDOMain:MAXIMUM[:RESUIL]? ........cooiiiiiiiiiie e 6.60
FETCh:ARRAy:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUIE]? ........ccoooiiiiiiiiieiceeeee e 6.60
FETCh:MODulation:EVMagnitude[:DQP SK]: STATUS? ...eetieeiitiiee e e ittt iee e ettt e e e e atteee e e s e aabe e e e e e s aabseeaaeaantseeseaeeeeaanbsseaeaeaaans 6.33
FETCh:MODUIation:MERROI:DQP SK]: STATUS?. ..cceeeiiittitte e ettt e e ettt e e e e e atab et e e e e e sabbe e eeaeeaanbsseeaeeaaassbbeeeaaeeaanbsreaaaeaaaas 6.47
FETCh:MODulation:PERROI:DQPSK]:STATUS? .....oeiiiiieitieiiieiiee sttt ettt e s e sne e s sneesneesnneesneeennee e 6.40
FETCh:MODulation[:OVERview][:DQPSK]:STATus? ..... .
FETCh:POWEr[:NBURSE[:DQPSKISTATUS? ...cuttiteiititetieatte ettt ettt ettt ettt be e sttt e it e bt e aa bt e bt e nae e e nneesabeenteeenee e 6.17
FETCN: RFGENEIAIONSTATUS?......ccieeiiie ettt et et e e e r e e R e et e e a e ese e et e e s e e e eme e e e e e se e e nn e e s e e neeeneennneennes 6.5
FETCN: RXQUAITY: BER: STATUS? e iiitttiet e e ettt e e e ettt e e e e e ettt et e e e e e s aa e b b et e e e e e e aabebe e e e e e e e s bbb e eeeeeeaambbbeeaeeeeansbbeeeeeeeaannbbbeaeaaaaas 6.11
FETC: SPECHUM IACP OWET : STATUS? ..t eeeiiitttet e e et e ettt e e e e e ettt et e e e e e s abe et eea e e e e b ebae e e e e e e aaabeseeeeeeeaabbbeeeeeeaansbbeeeeeeeaannbbbeeeaaaans 6.53
FETCh:SUBarrays:MODulation:EVMagnitude[: DQPSK]:AVERAGE[:RESUIL]? ........cociiiiiiiiiiiiieieeee e 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSK]:CURREN[:RESUIL]? .........ccoaiiiiiiiiiiiiiee e 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUI]? ....cooiuiiiiiiiiieiee e 6.39
FETCh:SUBarrays:MODulation:MERROI[:DQPSK]:AVERAGE[:RESUIL]? .......ccoeiiiiiiiieiie e 6.52
FETCh:SUBarrays:MODulation:MERRor[:DQPSk]:CURRent[:RESult]?... -
FETCh:SUBarrays:MODulation:MERROI:DQP SK:MMAX[:RESUIL]? ......euiiiiieieiie ettt 6.52
FETCh:SUBarrays:MODulation:PERROI[:DQPSK]:AVERAGE[:RESUI]? ........cooviiiiiiiieieieecee e 6.46
FETCh:SUBarrays:MODulation:PERROI[:DQPSK]:CURRENI[IRESUIL]? .......eeiiiiiiiiiiiie ettt 6.46
FETCh:SUBarrays:MODulation:PERROI[:DQPSK]:MMAX[:RESUIL]? .......ueiiiiiieiiiiiie ettt e e 6.46
FETCh:SUBarrays:POWer[:NBURst][:DQPSK]:AVERAGE[:RESUI]? ......coooiiiiiiiiee e 6.25
FETCh:SUBarrays:POWer[:NBURSt][:DQPSK]:CURREN:RESUIL]? ......cuueiiiiiieieeeee ettt 6.25
FETCh:SUBarrays:POWer[:NBURSt][:DQPSK]:MAXIMUM[:RESUIL]? .......uuiiiiiiiiiiiei ettt 6.25
FETCh:SUBarrays:POWer[:NBURst][:DQPSK]:MINIMUM[:RESUIL]? ........ccoiiiiiiiiee e 6.25
FETCh:SUBarrays:SPECtrum[:ACPower]:TDOMain:AVERage[:RESult]? .......... -
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURREN:RESUI]?........ccooiiiiiiiiiiie e 6 61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXIimMUM[RESUIL]? ......ccoiiiiiiiiie e 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUI]? ......cooiiiiiiiiiiiiee et 6.61
FETCR WP OWEISTATUS? ..ttt ettt sttt ettt sttt et e e m e e et e e e e ae e e aae e e s e e et e m e e es et e R e e s e e san e e neeesneenmeeenneesrneennee e 6.16
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESUIt::FTSYMDBOIS? .......ccoiiiiiiiiiieieecec e 6.37
FETCh[:SCALar]:MODulation:EVMagnitude[:DQP SK][: RESUIt]:WBURSL]? ......uiiiiiiiiiiie it 6.37
FETCh[:SCALar]:MODulation:MERROI[:DQPSK][:RESUI::FTSYMDOIS? ......coiiiiiiiiiie e 6.50
FETCh[:SCALar]:MODulation:MERROI[:DQPSK][:RESUI]:WBURSE]? ......cccceiiiiriiiiieiiiiee st 6.50
FETCh[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? .. .
FETCh[:SCALar]:MODulation:PERROr[:DQPSK][:RESUIt][:WBURSL]? ......ccciiiiiiiiiiiieiieiiesee e e 6 44
FETCh[:SCALar]:MODulation[:OVERView][:DQPSK][:RESUt:FTSYMDOIS? ......cociiiiiiieiieii e 6.31
FETCh[:SCALar]:MODulation[:OVERView][:DQPSK][:RESUIt][:WBURSLE]? .....cceitiiiiiiieeiiiiiiiie et eeaee e e 6.31
FETCh[:SCALar]:POWer[:NBURSt][:DQPSK][:RESUIL]? .......ceeiiiiriieiieiiiesee e 6.22
FETCh[:SCALar]:RXQuality:BER[IRESUIL?........c.ceeiieiiiiiieiii ettt nne e sne e eennee e 6.13
FETCh[:SCALar]:SPECtrum[:ACPower][:FDOMaIN][:RESUI]?........oetiiiiiiiii ettt e e e 6.59
FETCh[:SCALAr:WPOWEIT:RESUILI? .....eeiieiiieie ettt s sen e e e nne e s e e s e e e nnee e 6.16
INITiate:MODulation:EVMagnitude[:DQPSK] .......ccutiiieiieirieiie et esne e e sneesneenneeennee e 6.33
INITiate:MODulation:MERRor[:DQPSK] .
INITiate:MODuUIatioN:PERROI:DQPSK].......coiiiiiiiiiieiie ittt st e s e e e e nne e s e e nneeennee e 6 40
INITiate:MODulation[:OVERVIEW][:DQPSK].......ccuiiiiieiieiii ettt sen e e e nne e sneenne e e nnee e 6.26
INITiate:POWEI[:NBURSL[IDQPSK] ......eeeiteeeiiiiiiii ettt ettt e e e e e ettt et e e e s s ab bt e e e e e e s bbb e e e e e e e ansbbeeeaeeeaanbbbeeaaeeaaas 6.17
(LN T VI T S €T 1T = (o ] OO PP RO TR 6.4
INITiate:RXQUAILY:BER. .......iiiiiiiieie ettt s ettt e e r e et e s e et e meese e e re e e sn e e nmeeenneenreeennee e 6.10
INITIAtE: SPECITUMIACPOWET ...eiieii ittt eee ettt e ettt e e e e ettt e e e e e s a s be et e e e e e e aab e b et e e e e e e s bbes e e e e e e nnbb b e e e e e e e ansbbeeeaeeeaanbbbeeaaeanaas 6.53
INITIGEEIMVPOWET ...ttt s et e s et e R e ekt et e e et e R e e Rt e ekt e n e m e e e e et e m e e amn e e ne e e nn e e nneeanneennneennee e 6.15
LA LU 11 RS 17 I ) O EOTPPERORTR 6.7
OUTPUL[:STATe] ..

READ:ARRAYy: MODuIat|on EVMagnltude[ DQPSkK]:AVERage([: RESuIt]’)
READ:ARRAy:MODulation:EVMagnitude[:DQPSK]:CURRENI[:RESUILI?........coiiiiiiiiiiiiiee e 6.38
READ:ARRAy:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUIL]? .....oooiiiiiiiiee ettt 6.38
READ:ARRAy:MODulation:MERROr[:DQPSK[:AVERAGE[:RESUIL]? ......ooiiiiiiiiiiiiie e 6.51
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READ:ARRAy:MODulation:MERROr[:DQPSK]:CURRENL[:RESUIL]? .....oociiiiieiii e 6.51
READ:ARRAy:MODulation:MERROIM:DQPSK]:MMAX[:RESUIL]? ....oeiiiiiiiiiii ettt 6.51
READ:ARRAy:MODulation:PERROr[:DQPSK]:AVERAJE[:RESUIL]? ......eeiiiiiiiiiiiiie ettt e 6.45
READ:ARRAy:MODulation:PERROI[:DQPSK]:CURREN[:RESUI]? .......ccviiiiiiiiiiieiei e 6.45
READ:ARRAy:MODulation:PERROIM:DQPSK]:MMAX[RESUIL]? ....eeiiiiiiiiiiie ettt e e et aea e 6.45
READ:ARRAY:POWer[:NBURSt][:DQPSK]:AVERAGE[:RESUIL]? .....cooiiiiiiiiiiiie ettt et e 6.24
READ:ARRAy:POWer[:NBURSt][:DQPSK]:CURREN[:RESUIL]? .......ccciiiiiiiie e 6.24
READ:ARRAy:POWer[:NBURst][:DQPSK]:MAXimum[:RESult]?..... TR

READ:ARRAy:POWer[:NBURSst][:DQPSK]:MINIMUMERESUIL? .......ooiiiiiiii et 6.24
READ:ARRAy:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUI? .......coooiiiiiiiiiieece e 6.60
READ:ARRAy:SPECtrum[:ACPower]:TDOMain:CURREN:RESUI]?........ouiiiiiiiiii et 6.60
READ:ARRAy:SPECtrum[:ACPower]:TDOMain:MAXIMUM[IRESUIE]? ........ooiiiiiiiiiiee e 6.60
READ:ARRAy:SPECtrum[:ACPower]: TDOMain:MINIMUM[RESUI]?.........ccoiiiiiiiiie e 6.60
READ:SUBarrays:MODulation:EVMagnitude[:DQPSK]:AVERAGE[:RESUIL]?.........cooiiiiiiiii et 6.39
READ:SUBarrays:MODulation:EVMagnitude[:DQPSK]:CURREN[:RESUIL]? .........cooiiiiiiiiiiiiiie e 6.39
READ:SUBarrays:MODulation:EVMagnitude[: DQPSKI:MMAX[:RESUIL]?..........cooiiiiiecee e 6.39
READ:SUBarrays:MODulation:MERRor[:DQPSK]:AVERage[:RESult]? .. -

READ:SUBarrays:MODulation:MERROIM:DQPSK]:CURREN:RESUIL]? .......ooiiiiiiiiiiiiee ettt 6.52
READ:SUBarrays:MODulation:MERROI:DQPSKI:MMAX[:RESUIL]? ........oiiiiiiiiieceee e 6.52
READ:SUBarrays:MODulation:PERROr[:DQPSK]:AVERAJE[:RESUIL]? .....ccoiiiiiiiii et 6.46
READ:SUBarrays:MODulation:PERROI:DQPSK]:CURREN[:RESUIL]? .......oeiiiiiiiiiiiiieee ittt e e 6.46
READ:SUBarrays:MODulation:PERROI[:DQPSK]:MMAX[RESUIE]? .....cocviiieie e 6.46
READ:SUBarrays:POWer[:NBURSt][:DQPSK]:AVERAGE[:RESUIL]? ......ccoiiiiiiiie ettt 6.25
READ:SUBarrays:POWer[:NBURSt][:DQPSK]:CURRENt[:RESUIL]?.........ouiiiiiieiiie ettt 6.25
READ:SUBarrays:POWer[:NBURSst][: DQPSK]:MAXIMUM[:RESUIL]?........ooiiiiiiiiiiiiiiiie e 6.25
READ:SUBarrays:POWer[:NBURst][:DQPSK]:MINimum[:RESult]?... -

READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIT]?........ccooiiiiiiiiiiiei e 6 61
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRENI:RESUI]? ........coiiiiiiiiiiiiiicc e 6.61
READ:SUBarrays:SPECtrum[:ACPower]:TDOMain:MAXIMUM[IRESUIE]? .......couiiiiiiiee e 6.61
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUI]? ........ccooiiiiiiiiiiieiiecee e 6.61
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][: RESUIt:FTSYMDOIS?.......oiiiiiiiiiiiie e 6.37
READ[:SCALar]:MODulation:EVMagnitude[:DQP SK][:RESUIt]:WBURSE] ?........uuiiiiiiiiiiie it e e 6.37
READ[:SCALar]:MODulation:MERROI[:DQPSK][:RESUIt:FTSYMDOIS? .....cceiiiiii e 6.50
READ[:SCALar]:MODulation:MERROI[:DQPSK][:RESURI[:WBURSLE]? ........coiiiiiiiiiiciie e 6.50
READ[:SCALar]:MODulation:PERRor[:DQPSK][:RESult]:FTSYmbols? .

READ[:SCALar]:MODulation:PERROr[:DQPSK][:RESUI][:WBURSL]?........ccoiiiiiiiiiieiie e 6 44
READ[:SCALar]:MODulation[:OVERview][: DQPSK][:RESUIt]:FTSYMDOIS?.........cooiiieiiiieceeee e 6.31
READ[:SCALar]:MODulation[:OVERView][:DQP SK][: RESUIt][:WBURSE] ?......cccotiiiiiiiee ettt iieaee e e 6.31
READ[:SCALar]:POWer[:NBURSt][:DQPSK][:RESUIL]? .......cceiiiieiieiiieiet ettt 6.22
READ[:SCALar]:RXQuality:BER[IRESUIL]? .......oeitiiiiiiiieeitie ettt e et sab e e et e e esbe e e e aabeeeabneeeas 6.13
READ[:SCALar]:SPECtrum[:ACPower][:FDOMaIN][:RESUI]? ........ueiiieiiiiiiie ettt e e et e e e e 6.59
READ[:SCALArl:WPOWEITRESUIL]? ...ttt e e nne e e s e e nnee e 6.16
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSK]:AVERAGE[:RESUI]? ........cooveiiiiiiiieieeee e 6.38
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSk]:CURRent[:RESult]? ....... .

SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUIL]? .....c.ooiiiiiiiiieieec e 6 38
SAMPle:ARRAy:MODulation:MERROI[:DQPSK]:AVERAGE[:RESUIL]? .....ooiiiiiiiiiiiieeerceeee e 6.51
SAMPle:ARRAy:MODulation:MERROI:DQPSK]:CURREN:RESUIL]? ..cccoiiiiiiiiieiee ettt 6.51
SAMPIle:ARRAy:MODulation:MERROr[:DQPSK]:MMAX[:RESUIL]? ......ooiiiiiiiiiiieiiiie ettt 6.51
SAMPIle:ARRAy:MODulation:PERROI[:DQPSK:AVERAGE[:RESUIL]? ......cooiiiiiiiieiiiie e 6.45
SAMPle:ARRAy:MODulation:PERROI:DQPSK]:CURRENI[:RESUIL]? ...cccoiiiiiiiiieei et 6.45
SAMPIle:ARRAy:MODulation:PERROM:DQPSK:MMAX[RESUI]? ...ooiiiiiieiiie e 6.45
SAMPle:ARRAY:POWer[:NBURSt][:DQPSK:AVERAGE[:RESUI]? .......ceoiiiiiiiieieriececeie e 6.24
SAMPle:ARRAy:POWer[:NBURst][:DQPSk]: CURRent[:RESuIt]? .... TR

SAMPle:ARRAY:POWer[:NBURSt][:DQPSK]:MAXIMUM[RESUIT]? .........cciviiiiiiiiiiieee e 6 24
SAMPle:ARRAy:POWer[:NBURSt][:DQPSK]:MINIMUM[:RESUIL]? ......c.oviiiiiiieiieiiere e 6.24
SAMPle:ARRAy:SPECtrum[:ACPower]:TDOMain:AVERAGE[:RESUIL]? ...couuieiiiiieeiiei ettt 6.60
SAMPIle:ARRAy:SPECtrum[:ACPower]: TDOMain:CURREN[:RESUIL]? .......cooouiiiiiiiiiiiiie e 6.60
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SAMPle:ARRAyY:SPECtrum[:ACPower]:TDOMain:MAXIMUM[:RESUI]? .......c.ccooiiiiiiiiiiee e 6.60
SAMPle:ARRAy:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUI]? ... 6.60
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:AVERAGE[:RESUI]? .....ccuuiiiiiiiiiiiee et 6.39
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:CURRENI[:RESUIL]? .......cocviiiiiiiiiieiiee e 6.39
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUI]? .....cooiuiiiiiiiiie et 6.39
SAMPIle:SUBarrays:MODulation:MERROI:DQPSK]:AVERAGE[:RESUI? ......ueiiiiiiiiiiiiiie et 6.52
SAMPIle:SUBarrays:MODulation:MERROI[:DQPSK]:CURRENI[:RESUI]? .....ccuviiiiiiiiiiiiieiiiie et 6.52
SAMPIle:SUBarrays:MODulation:MERRor[:DQPSk]:MMAX[:RESult]? .... -
SAMPIle:SUBarrays:MODulation:PERROr[:DQPSK]:AVERAGE[:RESUIL]? ....cooiiiiiiiiiiiie e 6.46
SAMPIle:SUBarrays:MODulation:PERROr[:DQPSK]:CURRENI[:RESUIE]? .....coouiiiiiiiiiiiiee e 6.46
SAMPIle:SUBarrays:MODulation:PERROI:DQPSK:MMAX[:RESUIE]? ..ccceiiiiiiiiee ettt 6.46
SAMPIle:SUBarrays:POWer[:NBURSt][:DQPSK]:AVERAGE[:RESUIL]? .....ooiiiiiiiiiie ettt 6.25
SAMPIle:SUBarrays:POWer[:NBURSt][:DQPSK]:CURREN[:RESUI]? .........cooiiiiiiiiiiiiciee e 6.25
SAMPIle:SUBarrays:POWer[:NBURSst][:DQPSK]:MAXIMUM[IRESUIE]? ....cooiiiiiiiiieiiii et 6.25
SAMPIle:SUBarrays:POWer[:NBURSst][:DQPSK]:MINIMUM[:RESUI]? .......coiiiiiiiieieeeee et 6.25
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIL]? ......cuiiiiiiiiiiiiiiiie e 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURRent[:RESult]? ...... -
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXIMUM[:RESUIL]? ......cooiiiiiiiiia et 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUIL]? .......oviiiiiiiiiiiiiie e 6.61
SAMPIle[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESUIt::FTSYMDOIS? ........ooiiiiiiiiiiii e 6.37
SAMPIle[:SCALar]:MODulation:EVMagnitude[:DQPSK][: RESUIt]:WBURSE]? ......ccuuiiiiiiiiiiitee it 6.37
SAMPIe[:SCALar]:MODulation:MERROr[:DQPSK][:RESUIt::FTSYMDBOIS? ......cooiiiiiiiiiiie e 6.50
SAMPIle[:SCALar]:MODulation:MERROI:DQPSK][: RESUIt][:WBURSLE]? ...ttt 6.50
SAMPIe[:SCALar]:MODulation:PERROI:DQPSK][:RESUIt::FTSYMDOIS? ......oeiiiiiiiieiee et 6.44
SAMPIe[:SCALar]:MODulation:PERROr[:DQPSK][:RESUII]WBURSLE]? .......ccoeiiiiiiieiiiiiee e 6.44
SAMPIle[:SCALar]:MODulation[: OVERview][:DQPSK][:RESult]:FTSYmbols? ... .
SAMPIle[:SCALar]:MODulation[: OVERView][:DQPSK][: RESUI]L]WBURSE]? .......cccooiiiiiiiiieiiinieeee e e 6 31
SAMPIe[:SCALar]:POWer[:NBURSt][:DQPSK][:RESUI? .......c.cooiiiiieiieieeie e 6.22
SAMPIe[:SCALar]:RXQUality:BER[IRESUIL]? ...ttt ettt ettt e e e ettt e e e e s e st bb e e e e e e e ennbbe e e e e e e e e anbnbeeeeas 6.13
SAMPIe[:SCALar]:SPECtrum[:ACPower][:FDOMaIN][:RESUIL]? ........ccoiiiiiieee e 6.59
SAMPIE[:SCALArT:WPOWEIT:RESUIE? ...ttt s sen e et e nne e s enneas 6.16
[SENSe:]CORRection:LOSS: INPULKNISIMAGNITUAE] -....eeeieiiiiiiiiiee ettt ettt e e e e ekttt e e e e e s e bt e e e e e e e nnbeneaaaeeeannnnes 6.7
[SENSe:]CORRection:LOSS:OUTPULKNISIMAGNITUGE]. .......viiiieiiieitie e 6.8
S S N ST [N Y= Y W =T TUE- Lo o B PP PR PUPPPOPRPN 6.2
[SENSe:]LEVel:DEFault
[SENSE:ILEVEEMAXIMUM ...ttt sttt e st e R e et e s ae e e e e ke e et e eme e e sne e e ee e e nm e e s sn e e neeeneennneennes 6 2
[SENSEIILEVEEMODE........ooiiiieiie ettt ettt r ekt e e e Rt et e e et e R e s he e e n e e ene e e e e e e e e nn e snr e e re e e n e e nnneenes 6.1
[SENSE:IRFANAIYZENEMSSYNC ...ttt ettt ettt e e e e e bttt et e e e e e s e bt et e e e e e e abb bt e e e e e e anbseeeeeeeansnbeeeaaeeaanntnbeaaeeeeannnnns 6.4
[SENSE:IRFANGAIYZEINFREQUEINCY ......veiiiiiiieaiieee ittt atet e ettt ettt ettt e e e st bt e e eh bt e aab et e o st e e e aa b et e oa ke e e e sb et e e bt e e e anbe e e e asbneeeanneeeanbneeennns 6.3
[SENSe:IRFANalYyZer:FREQUENCY:OFFSEL .......eiiiiiiieiiiie ettt ettt ettt ettt ettt e ekt e e sab et e e ssbe e e e anb e e e e nnneeeantneeennns 6.4
[SENSe:IRFANalYZer:FREQUENCY:UNIT ...ttt ettt ettt e e e e bttt e e e e s bbbt e e e e e e abbbe e e e e e e asbbbeeeaeeeaannbbbeaaeeaeannnnes 6.4
SOURCce:CORRection:LOSS:INPULKNIS[IMAGNITUGE] ....cuveieiiiie ettt ettt be et e e e s b e e s nabe e e aneneeens 6.7
SOURCce:CORRection:LOSS:OUTPULKNIS[:MAGNITUGR] .......oiiiieiieiii et 6.8
SOURce:DM:CLOCk:FREQuency
SOURCE:DM:CLOCK STATE ...ttt ettt ettt ettt e st e et e e e e am e e s e e s ee e e n e e e Re e e n e e s en e e e me e e sne e reeamn e e neeesneenneesnneenneeennee e 6 8
SOURCE:RFGENEIAtOrFREQUEINCY ......oiiiiiiiiiiiieie ettt ettt e et e e e st e e e e st e e e e 1 s e et e e e s s s E e e s e et e e e e e s nre e e e e e e aennnnrneeeeenns 6.5
SOURCce:RFGENerator:FREQUENCY:OFFSEL .......uiiiiiiiiiiiieee ettt 6.6
SOURCce:RFGenerator:FREQUENCYIUNIT ...ttt et e e s e et e e s et e e e s b n e e e e e e e e sn e e e e e e e e e nnnnreeeeeenaas 6.6
SOURCEIRFGENEIAIONLEVEL ..ottt e s e et e nmn e e e e s et e nneeanneenreeennee e 6.5
SOURCce:RFGenerator:MODUIAtION:RES:TYPE .......cooiiiiiieiiii ettt sttt e s 6.6
STATUS:OPERatION:SYMBOICIENABIE ......oiiiiiiieie ettt e s e e e nre e snne e e e nnee e 6.9
STATUS:OPERatioN:SYMBOIC[IEVENL? ...ttt e e nre s e e ne e e nnee e 6.9
STOP:MODulation:EVMagnitude[:DQPSK] ... -
STOP:MODUIatioN:MERROIT:DQPSK] .......cureeieeiiriesiee st see ettt nme e s eesneessn e e re e nn e e snn e e ne e s e e nmneaneennneas 6 47
STOP:MODUIation:PERROIT:DQPSK] ......eeueiiiieiiieitee ettt s n e s e b e e nme e s nnne s 6.40
STOP:MODUIatioN[:OVERVIEW][:DQPSK] ....cetietiiiiiiteee ettt ettt e e e ettt e e e e e e tebe et e e e e e e bbb e e e e e e e e asabeeeaeesannbbebeeaeeaeansnbeeeeas 6.26
STOP:POWEIT:NBURSE[:DQPSK]......eeeiiieiiiiiiie ittt ettt n e sen et e e e nmn e e e s 6.17
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STOP:RXQUAILY:BER ......oiiiiiiiiiiee ettt et ettt e e e e e e e e s e e em e e e s e e e b e e nm e e saneen e e e nneenmneeneeennees 6.10
STOP:SPECHUMEACP OWET] ...ttt ettt ettt et e oo e bttt e e e e oo at b ettt e e e e o s ab e s e e e e e e e am s b be e e e e e e e nbsbeee e e s abbee e e e e e e annnbbseeaeeaeannnbneeeas 6.53
STOP: WP OWET ...ttt ettt e e bkt e ke o2 bkt e st oo bt 48 e 4o e e b e e 4o bt e h et e a bt e oot e be e e m bt e e b et e bt e ea bt e et e bt e nbn e e beenane s 6.15
TRIGQEI:SEQUENCE]:DEFAUIL.......cciutiiiiiit ittt ettt e et e sa bt eea bt e e eabb e e e eab et e et e e e bt e e et e e ennees 6.3
TRIGQEI:SEQUENCE]:SOURCE ....ceiiiiiiiiiiiie ettt ettt e e oottt e a4 ettt et e e e e e bbb et e e a4 ok b ba e e e e e e oa b b be e e e e e e e e aasbbbeeeaeeeannnbsbeeaeeeaansnbaeeeas 6.2
TRIGQEI:SEQUENCE]THRESNOIA ...ttt e ookttt e e e oo a bbbt e e e e s bbbt e e e e e e e e e anbbbe e e e e e e e nnbbbeeeeeeeannnbeneeas 6.3

Table 6-4 Remote-control commands: Signalling mode

Command (Signalling, alphabetical) Page
ABORt:MODulation:EVMagnitude[:DQPSK] ..........ceiiuieirieiiieiieeiee sttt e e r e e 6.33
ABORLt:MODUIatioN:MERROIT:DQPSK] ...ttt ettt ettt e e e e et bttt e e e e e bbbt e e e e e e e abbb e e e e e e asnbbeseeeeeaannbabeeaaeeeannnne 6.47
ABORt:MODUIAtiON:PERROIM:DQP SK] ....eee ittt ettt ettt ettt et e e e e e te et e e e 24 s s bbb et e e e e e aasbbe e e e e s assbbeseaeeeaannbnbeaaaeeeannnnes 6.40
ABORt:MODUIation[:OVERVIEW][:DQPSK] ......ccuuieiieiiiieitie sttt ettt e s s e s e e e e e s s 6.26
ABOREPOWESBURSIIDQPSK] ...ttt ettt ettt b e b ettt e bt e ehe e et e e et e aan e et e e sas e e sbeeaabeenbeeenee e 6.71
ABORt:POWer[:NBURst][:DQPSk] TR

ABORLESPECHUMIEACPOWETT ...ttt ettt ettt sttt et e sk e et e et e es e e m e e s e e ame e e ne e s se e e nneesnneeereeeneennreennes 6 53

ABOREMPOWSET ...ttt ettt ettt ettt ekt h ekt ekt o2 bt e eh et ookt e e e bt e b et oo bt e b et e bt eh bt e b et e bt e ehb e et e e et e e e be e beentn e e ne e 6.15
CALCulate:ARRay:POWer:SBURst[:DQPSK]:AVERage[:RESult]:MATChing:LIMit[:LINE][: ASYMmetrical][: COMBined]?......6.79
CALCulate:ARRay:POWer:SBURst[:DQPSk]: CURRent[:RESultl: MATChing:LIMit[:LINE][:ASYMmetrical][.COMBined]? ......6.79
CALCulate:ARRay:POWer:SBURst[:DQPSK]:MAXimum[:RESult]:MATChing:LIMit[:LINE][:ASYMmetrical][: COMBIined]? ..... 6.79
CALCulate:ARRay:POWer:SBURSst[:DQPSK]:MINimum[:RESult]:MATChing:LIMit[:LINE][:ASY Mmetrical][:COMBined]? ......6.79
CALCulate:ARRay:POWer[:NBURst][: DQPSk]:AVERage[:RESult]: MATChing:LIMit[:LINE][:ASYMmetrical][:COMBined]?.... 6.25
CALCulate:ARRay:POWer[:NBURst][:DQPSk]: CURRent[:RESult]:MATChing:LIMit[:LINE][:ASYMmetrical][: COMBined]? .... 6.25
CALCulate:ARRay:POWer[:NBURst][: DQPSk]:MAXimum[:RESult]:MATChing:LIMit[:LINE][:ASYMmetrical][:COMBined]? ... 6.25
CALCulate:ARRay:POWer[:NBURst][: DQPSk]:MINimum[:RESult]: MATChing:LIMit[:LINE][: ASYMmetrical]: COMBined]? .... 6.25

CALCulate[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult::MATChing:LIMit:FTSYMDOIS? .........coociiiiiiiiiieeieen 6.38
CALCulate[:SCALar]:MODulation:EVMagnitude[: DQPSK][:RESult]: MATChing:LIMit . WBURSE]? .......cccoeiiiieiiieenieceieeeenn 6.38
CALCulate[:SCALar]:MODulation:MERRor[: DQPSK][:RESult]:MATChing:LIMit:FTSYMDOIS?......ccooviiriiiiciec e 6.51
CALCulate[:SCALar]:MODulation:MERRor[:DQPSK][:RESult]:MATChing:LIMItLWBURS] ?......oeoiiiiiiiiiiie e 6.51
CALCulate[:SCALar]:MODulation:PERRor[:DQPSK][:RESultl:MATChing:LIMit:FTSYMDOIS?........ccoooviriiiiiec e 6.45
CALCulate[:SCALar]:MODulation:PERRor[:DQPSK][:RESultl:MATChing:LIMIitTWBURSL]? .......ooviiiiiiiieceec e 6.45
CALCulate[:SCALar]:MODulation[:OVERview][:DQPSK][:RESult]:MATChing:LIMit:FTSYMDOIS? .......cuvvveiiiiiiieeieen 6.32
CALCulate[:SCALar]:MODulation[:OVERview][: DQPSK][:RESult]:MATChing:LIMit:WBURst]? . TR

CALCulate[:SCALar]:POWer:SBURst[:DQPSK]:AVERage[:RESUI:MATCRING? .......c.ooiiiieiieie e 6 77
CALCulate[:SCALar]:POWer:SBURSst[:DQPSk]:CURRenNt[:RESUIt:MATCRING? .......uuuiiiiieiiiiiiee et 6.77
CALCulate[:SCALar]:POWer:SBURSst[:DQPSK]:MAXIimuM[:RESUI::MATCRING?.......cccoiiieiieieceeeee e 6.77
CALCulate[:SCALar]:POWer:SBURSst[:DQPSK]:MINIMUM[:RESUI::MATCRING? .......ccoiiiieiiieiecee e 6.77
CALCulate[:SCALar]:POWer:SBURSst[:DQPSK][:RESUIt::MATCHING:RAMP?....ccoiiiiiite ettt 6.77
CALCulate[:SCALar]:POWer[:NBURst][: DQPSK]:AVERage[:RESUt:MATCRING? .......coviieiiiiieiieeeeree e 6.23
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK]:CURRent[:RESUIt::MATCRING?.........oooieiiiiieecie e 6.23
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK]:MAXimum[:RESUIt:MATCRING?....c.ccoiiiiiiiiaiiiiiee et 6.23
CALCulate[:SCALar]:POWer[:NBURst][:DQPSK]:MINimum[:RESult]:MATChing? TP

CALCulate[:SCALar]:POWer[:NBURSst][:DQPSK][:RESUlt:MATCRING:RAMP?........ooiiiiie e 6 23
CALCulate[:SCALar]:SPECtrum[:ACPower][:FDOMain][:RESUlt::MATChING:LIMIt?........ccooiiiiiiiie e 6.60
CONFigure:BSSIgNal:DCCH:CHANEL ........c.uiiieiii ettt r ettt e e n e s e nr e et e nne e e e e nnnees 6.86
CONFIgUre:BSSIGNADCCHLEVEL ....ccuuiiiiiiieeitie ettt et e e bt ekt e e e bt e e ea bt e e bn e e e e bt e e e anbeeeannees 6.86
CONFigure:BSSignal: OCHandOff[:DTCTCHANRNEI ........uieiiieeeiee ettt ettt e e e e et e e e e e e e e bt e e e e e e e e e snsbneeeeas 6.88
CONFigure:BSSignal:OCHaNAOfiDTCILEVEL........coiiiiiiiie et et e et e s 6.88
CONFIQUIE:BSSIGNA:SPEECH ...ttt e a et e ettt e ettt e e e b bt e e aab e e e e be e e e e bt e e e snbeeeannees 6.88
CONFIQUIE:BSSIGNAL NV CODET ... iteeete ettt ettt ettt e e e e ettt e e e 4o ab e bt e e e e e e b b be e e e e e e o s b be et e e e e e abbbeeeeeeeannbbbbeeaeeaeansnbeeeeas 6.87
CONFigure:BSSignal[:DTC]:CHANnel e

CONFigure:BSSIgNaI[:DTCILEVEI ..ottt e et e n e st et e e e nneeaneenene s 6 87

CONFigure:BSSignal[:DTC]:SLOTCONTIG «..cieeieeeeee ettt ettt e e ettt e e e e e st e e e e e e e st b bt e e e e e aanb bbbt e e e e e e annnbebeeaeeaaannnbeeeeas 6.87
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CONFigure:BSSignalOCHaNdOff [:DTCI:SLOTCONTIG. . ...veteiiieeiiiee ittt b et et e et eeaenees 6.88
CONFIQUIEIHANDOF: TARGEL. ... teteeeie ittt ettt ettt e e oo e ekttt et e e oo e abe et e e e 24 e ek b bbe e e e e e e e nbe bt e e e e nnbbbe e e e e e e annbbebeeaeeaeannnbeeeeas 6.86
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTION .....cciiiiiiiieeeiiiitit ettt ettt e e ettt e e e e s e iabbe e e e e e e e snenneeeeas 6.34
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTIOEDEFAUIL. .........coiiiiiiiiieiiiee et 6.35
CONFigure:MODulation:EVMagnitude[:DQPSK]:CONTIOLREPELItION..........oiiiiiiiiiiiee it 6.34
CONFigure:MODulation:EVMagnitude[:DQPSK]:EREPOIING..........uuiiiiiiiiiiieieiiet ettt ae e e e e e e aenaeeeeas 6.33
CONFigure:MODulation:MERROI:DQPSK]:CONTION.......cciitiieiiiie ettt ettt ettt e et e et e e e 6.48
CONFigure:MODulation:MERRor[:DQPSk]:CONTrol:DEFault -

CONFigure:MODulation:MERROI[:DQPSK]:CONTIOLEREPELLION .......oeeiiiiiiiiiii et 6.48
CONFigure:MODulation:MERROI[:DQPSK]:EREPOITING ........vtiiiiiiiiiiie ittt ettt 6.47
CONFigure:MODulation:OEMP[:DQPSK]:AVERAGE:LIMIt:FTSYMDOIS .......uiiiiiiiiiiiie et 6.30
CONFigure:MODulation:OEMP[:DQPSK]:AVER&QE:LIMIt[:WBURSL ..........coiiiiiiiiiiiie ettt a e 6.29
CONFigure:MODulation:OEMP[:DQPSK]:CMMax:LIMIt:FTSYMDOIS .......c.ooiiiiiiiiece e 6.29
CONFigure:MODulation:OEMP[:DQP SK]:CMMaxX:LIMIt[:WBURSL.........cuiiiiiiiiiiaaeeeiiiiee ettt e e e e e e 6.28
CONFigure:MODulation:OEMP[:DQPSK]:LIMIt:DEFQUIL .........ccoiiiiiiiiiie ettt e et e e e e e e aeaaeeeeas 6.30
CONFigure:MODulation:PERROI:DQPSK]:CONTION .......eiiiiiieiiiie ettt ettt et et e et e s 6.41
CONFigure:MODulation:PERRor[:DQPSK]:CONTrol:DEFault -

CONFigure:MODulation:PERROI[:DQPSK]:CONTIOLEREPELION ........ueiiiiiiiiiiiiee ettt et 6.41
CONFigure:MODulation:PERROI:DQPSK]:EREPOIING ........uvtiiiiiieiiiie ettt ettt 6.40
CONFigure:MODulation[:OVERVIEW][:DQPSKJ:CONTION ......eutiiiiiiiiiieiae ettt e e e et e e e e e e babe e e e e e e sabbereae e e e e anbnneeeeas 6.27
CONFigure:MODulation[:OVERVieW][:DQPSKJ:CONTIOLEDEFAUIL. ........cccoiiiiiiiee et 6.28
CONFigure:MODulation[:OVERView][:DQPSK]: CONTIOEREPELIION ......cc.uviiiiiiiiiiiie ettt 6.27
CONFigure:MODulation[:OVERVIEW][:DQPSKJ:EREPOIING ......cceiiiiiiiiiiee ettt e e et e e e e e e s bbe e e e e e e e sneneeeeeas 6.26
CONFIgUIre:NETWOTK:IDENLILY:IMCC .......eeeiie ettt ettt ettt e e e e ettt e a2 4o aa e b be e e e e e e e aba b et e e e e ehbbbe e e e e e e annbbnbeeaeeaeantnbeeeeas 6.89
CONFIgUre:NETWOIK:IDENLY:SID .....cuviiiiiiiieiie ettt s e e m e st enn e e s mn e e b e e e e nmeeeneennneas 6.89
CONFigure:NETWork:IDENtity:SOC . .

CONFigure:NETWork:OCHandoff[:MS]: DTCMAC ................................................................................................................. 6 95
CONFigure:NETWOrk:REQUESE:CAPADIIILY .......eoiiiiiiiiie ittt ra e e et e et e s 6.91
CONFigure:NETWOrK:REQUESESINUIMDET ...ttt e e ekttt e e e e e s bbb e e e e e e e aaab b e e e e e e esanbebe e e e e e e anbnbeaeeas 6.91
CONFiIgure:NETWOrK:SMODEIDEREQ .......ceeieieiiieiieeiiee ettt e e s e r e er e ssn e et e e e e nne e e e e nnneas 6.90
CONFiIgure:NETWOrK:SMODEIID20 ........cccueiiiieiieiieeeee et s e s e e e s s e e re e n e e sen e e nn e e e e e nmeeaneennneas 6.90
CONFIQUIE:NETWOIK:SMODEIID24 ...ttt ettt e oo ettt a2 a4 4ok bbbt e e e a2 e e s bbb s e e e e e e e abbbeeeaeeeannbbeseeaeeaaannnbeaeaas 6.90
CONFIgure:NETWOrK:SMODE:IDIMSI........c.uviiiieiiie ittt ettt e e r e e e n e smn e n e e e e nneeeneennneas 6.90
CONFiIgure:NETWOrK:SMODE:IDIMIN ......ccoueiiiieiieeeiee sttt e e e e me e me e n e smn e e ne e e sn e e nneeaneeenneas 6.91
CONFigure:NETWork:SMODe:IDTYpe... .

CONFiIgUre:NETWOrK:SMODEIPDREQ .......vviiieieiiieiieesiee ettt e e st e e s me e e e e s e e neesse e e meesreesnneeneeesneenneeaneennneas 6 89
CONFIgUre:NETWOrK:SMODEIPUREQ .......vviiiiieiiieiieesiee ettt sme e st eene e e s e e ne e sreesmneene e s nn e e nnneanneennneas 6.89
CONFIQUIe:NETWOIK:SMODEIPUREQ ......etiiiiiiitiieiie ettt ettt et e e e e ettt e e e e e ek bbbt e e e e e e e bbb b e e e e e e e aasbeeeaeesasnbbeeeeeeeeaanbnbeeeeas 6.90
CONFIgUre:NETWOIK:SY STEMICCSDVCC ........tiiiiitiie ittt ettt ettt ettt ettt e st e bt e e e st e e e e e ab e e e ebe e e e et e e enbb e e e anbeeeansnees 6.94
CONFIgure:NETWOrK:SY STEMINOESIOLS. ........eieiiiiiiiiiie ettt ettt e ettt e bt e e e bt e e aab e e st e e ebb e e e snbeeeannees 6.94
CONFIgUIre:NETWOIK:SY STEMEINOF SIS ....cciiiiiiiiiiee ettt ettt ettt e e et e et e e e e e et b be e e e e e e e bbb bt e e e e e e annbbeseaaeeaeanbnbeeeeas 6.94
CONFigure:NETWOrK: TIMEOULLORLINK. .......ttiiitiieittit ettt ettt sa e e st e e e bt e e e bt e e e ebn e e e enb e e e anbeeeannees 6.94
CONFigure:NETWOrk: TIMEOUL:IRPERIOQ. ........ccuviiiiiiieiieiee ettt et e e s e s 6.94
CONFigure:NETWork[:MS]:DCCMac -

CONFIgUre:NETWOIK[IMS]IDELAY ......ceeiitieeiitieeiiete ettt ettt ettt ettt ettt e sttt e e e abe e e e ea bt e e sttt e e abs et e et e e e aab e e e e bn e e e ennb e e e anbeeeannees 6 93
CONFIgUrE:NETWOTK[IMS]:DIC ...ttt ettt et m e e e s e e e n e s ee e s et e n e e ann e e b e e e nn e e nnneaneennnees 6.93
CONFIQUIE:NETWOIK[:IMS]DTCIMAC ........eeeieieeeiiiiieiee e e ettt e e e e ettt e e e e e bbb et e e e e e ek b bbe e e e a2 e e nbbs s e e e e e e ebbbeeeeeeeannbbeseeaeeasansnbeeeeas 6.92
CONFIgUre:NETWOTK[IMS]:RAMIN ...ttt ettt ettt ekttt ettt e oo a bt e e bttt e e s ket e e eab e e e aab et e e bb e e e enb e e e anbeeeannees 6.92
CONFIgure:NETWOIK[IMS]:SBINGICAION ......ceiuuteteiiete ittt ettt ettt ettt e st e ettt e e e sbe e e eabbe e aab e e e e et e e ebb e e e anbeeeannees 6.93
CONFIgUre:NETWOTK[:MS]:SCANINIEIVAL. ..ottt ettt e e e e ettt e e e e e e s bbb et e e e e e s asbb e e e e e e e annbbebeeaeeaaantnbeeeeas 6.93
CONFIGUIEINETWOIK[IMS]:SURF . ...ttt ettt b ettt oo s bt e e a bt e e et et e e ehb e e e st e e e e bt e e e bt e e e anbeeeannees 6.92
CONFIGUIEIOCALETARGEL ...ttt ettt ettt ettt oottt e oo st e e ekttt e ek et e e oa b et e e ah bt e e 4a ke e e en b et e e st et e e be e e e eanb e e e anbeeeannees 6.85
CONFigure:POWer:SBURst[:DQPSK]:CONTrol....... .

CONFigure:POWer:SBURSt[:DQPSK]:CONTIOIDEFAUIT ........ccoiiiiiiiiie ittt 6 73
CONFigure:POWer:SBURSt[:DQPSK]:CONTIOIREPELTION .....cciuuiiiiiiieiiiiie ettt 6.72
CONFigure:POWer:SBURS[:DQPSK]:EREPOIING .....ccoiiiiiiiiiiee ittt e e e e et e e e e e e ssbbe e e e e e e e e snenbeeeeas 6.71
CONFigure:POWer:SBURS[:DQPSK]:LIMItIDEFAUIL ........ccouiiiiiiieiiiie ittt ettt 6.74
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CONFigure:POWer:SBURSst[:DQPSK]:LIMit:POINt[:ASYMMELriCAl:LPOWET ........ccceoiiiiie e 6.74
CONFigure:POWer:SBURSst[:DQPSK]:LIMit[:LINE][:ASYMmetricall:LOWErAREAL..........cooiiiiiiie e 6.74
CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical:LOWer:AREAL:ENABIE ...........coooiiiiiiiiiiiieeeeieeen 6.74
CONFigure:POWer:SBURSst[:DQPSK]:LIMit[:LINE][:ASYMmetrical:UPPerAREASNI> ..........ccceiiiiiiiiiieceeee e 6.73
CONFigure:POWer:SBURst[:DQPSK]:LIMit[:LINE][:ASYMmetrical:UPPer:AREA<NI>ENABIE.........cccoceeieiiiiiiiiiiee e 6.73
CONFigure:POWer:SBURSt[:DQPSK]: TIME:OVERSAMPIING ....ciiiiiiiiiiiiee ettt e et e e e e st be e e e e s nnenaeeeeas 6.74
CONFigure:POWer[:NBURSE][:DQPSKJ:CONTIOL........cccuiiiieirieiie et nne e 6.18
CONFigure:POWer[:NBURst][:DQPSk]:CONTrol:DEFault . -

CONFigure:POWer[:NBURSt][:DQPSK]:CONTIOEREPELILION ...ttt ettt e e e e e 6.18
CONFigure:POWer[:NBURSt][:DQPSK]:EREPOIING ......ccciiiiiiiiiiiiie et 6.17
CONFigure:POWer[:NBURSt][:DQPSK]:LIMIt:DEFQUIL ..........ccoiiiiiiiiiiie ettt e e e et e e e e e e saeabeeeeas 6.20
CONFigure:POWer[:NBURSst][:DQPSK]:LIMit:POINt[: ASYMMEtriCal]:LPOWET ...........uuiiiieiiiiiiiee ettt 6.20
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE]:ASYMmetrical.LOWErAREAL ..........cccooiiiiiiie e 6.20
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:LOWerAREALENABIE ..........ccccovieiiiiiiiiiiiee e 6.20
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE][:ASYMmetrical]:UPPer:AREA<NI>ENABIE..........cccccceenniiiiiiiiiniiieeen. 6.19
CONFigure:POWer[:NBURst][:DQPSK]:LIMit[:LINE]:ASYMmetrical:UPPer AREASNI> ..........ccccciiiiiiiice e 6.19
CONFigure:POWer[:NBURst][:DQPSk]: TIME:OVERsampling -

CONFigure:RXQuality: EMAHO:CONTIOLDEFAUIL.......ccoiiiieiiee ettt e e e e e st e e e e e sabbe e e e e e e e e ansnbeeeeas 6.67
CONFigure:RXQuality:EMAHO:CONTIOINCELIS:IBAND ..ottt 6.66
CONFigure:RXQuality: EMAHO:CONTIOINCELIS: CELLSNIS ...ttt ettt ettt e e et e e e e e e neaaeeeaas 6.67
CONFigure:RXQuality: EMAHO:CONTIOINCELIS:CHANRNEL ...ttt e 6.66
CONFigure:RXQuality:EMAHO:CONTIOINCELISILSORIEA ........oviiiiiieiiieiie e 6.67
CONFigure:RXQuality: EMAHO:CONTIOINCELIS:IRSELECT ..ottt ettt e e e e e e 6.67
CONFigure:RXQuality:MAHO:CONTIOEDEFAUIL ......ccciiiiiiiiie ettt ettt e e e e ettt e e e e e e e abbe e e e e e e e e anenbeeeeas 6.63
CONFigure:RXQuality:MAHO:CONTIOENCELISIBAND ......cooiiiiiiiiieie et 6.62
CONFigure:RXQuality:MAHO:CONTrol:NCELIs:CELL<nr> .. -

CONFigure:RXQuality:MAHO:CONTIOENCELIS:CHANREL. ......ooiiiiiiee e 6 62
CONFigure:RXQuality:MAHO:CONTIOENCELISILSORIE.......cccuiiiiieiiecieeeie e 6.63
CONFigure:SPECHTUM[:ACPOWEIT:CONTION ...ttt ettt ettt e e e e e ekttt e e e e e s abe e e e e e e e e abbbb e e e e e e aanbbneeeeeeaeansnbeaeeas 6.54
CONFigure:SPECtrum[:ACPowWerl:CONTIOEACHANNE! .......ooiiiiiiiiieiiie ettt 6.55
CONFigure:SPECtrum[:ACPOWEr]:CONTIOLDEFAUIL .......coouiiiiiiiie ittt 6.55
CONFigure:SPECtrum[:ACPowWer]:CONTIOIREPELLION ........uiiiiiiiiiiiiiie ettt e e e e e e aeaaeeeeas 6.54
CONFigure:SPECtrUM[:ACPOWEIT:EREPOITING. .......eiiiiiiieiitit ettt e e et e s 6.53
CONFigure:SPECtrUM[:ACPOWET :LIMItICHNSIIIS ...ttt et ettt e e bt et eeaenees 6.56
CONFigure:SPECtrum[:ACPower]:LIMit: CHN<nr>:ENABIe .. -

CONFigure:SPECHrUM[:ACPOWET :LIMItICHP NI ...ttt et s bt e et e et e e 6 57
CONFigure:SPECtrum[:ACPower]:LIMit: CHP<NISIMODE ........cccoiiiiiiiiiiiieiie e 6.57
CONFigure:SPECtrum[:ACPOWET]:LIMIEDEFAUIL. .......cooiiiiiiii ettt e e e et e e e e e e e naenbeeeeas 6.57
CONFigure:SUBarrays:MODulation:EVMagnitude[:DQPSK] ........ceeiuiiaiiieiiiie ettt e et e e 6.36
CONFigure:SUBarrays:MODuUlation:MERROIT:DQPSK].........uuteiiiieiiiieeeiitie ettt ettt e sttt e e s b e e e st e e annees 6.49
CONFigure:SUBarrays:MODulation:PERROIM:DQPSK] .......uuiiiiiiiiiiiiiiie ettt e ettt e e e e et e e e e e s e nnenaeeeeas 6.43
CONFigure:SUBarrays:POWEer:SBURSI[:DQPSK]........cuuutiiiiiieiiiie ettt ettt ettt e bt e et e e et e e st e e aenees 6.75
CONFigure:SUBarrays:POWer[:NBURSH[:DQPSK].........uttiuiiieiiiie ittt ettt e et 6.21
CONFigure:SUBarrays:SPECtrum[:ACPower]: TDOMain[:DQPSK] .. -

CONFigure:WPOWEr CONTIOEREPELION ........eiiiiiiieiieee ettt sa ekt e e e bt e e ebb e e et e e s bt e e sabeeeaenees 6 16
CONFIgUre:WPOWEFEREPOITING ...ttt ettt ettt et e e h bt e ettt e e h bt e e eab e e e aab e e e e bn e e e e bt e e e anbeeeannees 6.15
CONTinue:MODulation:EVMagnitude[:DQPSK] .......cueeiiiiiiiieeiiitiit ettt ettt ettt e e e e e e e e e s s bbbt e e e e e e e sanbbereaeeeasansnbeeeeas 6.33
CONTinue:MODUIatioN:MERROIT:DQPSK].......coiutiiiitiie ittt ettt ettt b e sa e et e e e eab e e e aab e e s et e e ebb e e e anbeeeaeneas 6.47
CONTinue:MODUIation:PERROIT:DQPSK] ......coiiuiiieiiiie ittt sttt ettt ettt e e et e st e e et e e e bt e e e eabeeeannees 6.40
CONTinue:MODUIatioN[:OVERVIEW][IDQPSK] .....eteiiiiiiiiiiee ettt ettt e e e et e e e s e s bbb et e e e e e saabbe e e e e e annbbeeeaaeeaaantnreeeeas 6.26
CONTINUE:POWESBURSIIDOQPSK].....ceiiutiieiiitite ettt ettt ettt ettt sab et ekt e e ekt e e e eab et e e be e e e eabae e aab e e e e bt e e eabbe e e anbeeeannees 6.71
CONTINUE:POWEITNBURSE][:DQPSK]......ceiueiireeiiiieiieeiee ettt st n e s et enme e e e e s 6.17
CONTinue:SPECtrum[:ACPower] .

CONTINUEIWPOWIET ...ttt ettt ettt ettt e et e st e s st et e e R e e e e et e eR et e et e R e e e e et e aRe e e s r e e e be e e nmeeamneenbe e e nneenmeeaneennne s 6 15
DISPlay:MODulation:EVMagnitude[:DQPSKJ:CONTIOEGRID .....couuiiiiiiiiiiee ettt e s 6.35
DISPlay:MODulation:MERROIM:DQPSKJ:CONTIOEGRID .....cccoiiiiiiiiiiae ettt ettt e e ettt e e e e e itba e e e e e e e e nnnteaeeeaeeeaas 6.48
DISPlay:MODulation:PERROI[:DQPSK]:CONTIOEGRID........ciiitiiiiiiiieeitie ettt ettt e e e e e ainee s 6.42
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DISPlay:POWer:SBURSI[:DQPSK:CONTIOEGRID .......ccocviiiiiiiieiie et s 6.72
DISPlay:POWer[:NBURS][:DQPSK]:CONTIOEGRID .......uueiiiiiiiiiiiiiee ettt e e e e ettt e e e e e sibbe e e e e e s anbabeeeaeeeaas 6.18
DISPlay:SPECtrUmM[:ACPOWEIT:CONTIOLGRID .....cciiiiiiiiiiiee ettt ettt ettt e e e ettt e e e e e e s bbb b e e e e e e anbbbe e e e e e e e annbbaeaeaeaaas 6.55
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSK]:AVERAGE[:RESUIE]? .....ccooiiiiiiiiiiiieic e 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSK]:CURREN[:RESUI]? ......coiiiiiiiiiiaiiiiii et 6.38
FETCh:ARRAy:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUIL]? .....cooiiiiiiie ittt 6.38
FETCh:ARRAy:MODulation:MERROI:DQPSK]:AVERAGE[:RESUI]? .......ccviiiiiiiiieeieccee e e 6.51
FETCh:ARRAy:MODulation:MERRor[:DQPSk]:CURRent[:RESult]? ... .

FETCh:ARRAy:MODulation:MERROI[:DQPSK::MMAX[RESUIEI? ....c..oiiiiiiiiiii ettt 6.51
FETCh:ARRAy:MODulation:PERROI[:DQPSK]:AVERAGE[:RESUIL]? .....oooiiiiiiiiiiiieece e 6.45
FETCh:ARRAy:MODulation:PERROI[:DQPSK]:CURRENI[IRESUIL]? ......c.ueiiiiiieiiiiiiee ettt e e 6.45
FETCh:ARRAy:MODulation:PERROIT:DQPSK]:MMAX[IRESUIE]? ....eeiiiiiiiiiiieiee ittt ettt e e et e e e e 6.45
FETCh:ARRAy:POWer:SBURSt[:DQPSK]:AVERAGE[:RESUIL]? .....cceiiiiiei e e 6.78
FETCh:ARRAY:POWer:SBURSt[:DQPSK]:CURRENI[:RESUIL]? .......cooiiiiiiiiii ettt e e 6.78
FETCh:ARRAyY:POWer:SBURSt[:DQPSK]:MAXIMUM[IRESUIE]? .....ooiiiiiiiiiii ettt e e 6.78
FETCh:ARRAy:POWer:SBURSt[:DQPSK]:MINIMUM[RESUI]? ........ccoiiiiiiiiiiii e 6.78
FETCh:ARRAy:POWer[:NBURst][:DQPSk]:AVERage[:RESult]? TR

FETCh:ARRAY:POWer[:NBURSt][:DQPSK]:CURRENIIRESUILI?......cccuiiiiiiiiiiic ettt 6.24
FETCh:ARRAy:POWer[:NBURSt][:DQPSK]:MAXIMUM[:RESUI]? ..o 6.24
FETCh:ARRAyY:POWer[:NBURSt][:DQPSK]:MINIMUM[:RESUIL]? .....cooiiiiiiiiieiie ettt 6.24
FETCh:ARRAY:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIL]? .......oiiiiiiiiiii ettt 6.60
FETCh:ARRAy:SPECtrum[:ACPower]: TDOMain:CURREN:RESUIE? .......cccoiiiiiiiiiie i 6.60
FETCh:ARRAY:SPECtrum[:ACPower]: TDOMain:MAXIMUM[:RESUIL]? ........oooiiiiiiiiiiie e 6.60
FETCh:ARRAY:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUIL]? .......ooiiiiiiiiiieee ettt 6.60
FETCh:MODulation:EVMagnitude[:DQPSK]:STATUS? ......oiiieiieiie ittt s e e sneesnne e e e nnee e 6.33
FETCh:MODulation:MERRor[:DQPSK]:STATus?........... .

FETCh:MODulation:PERROI:DQPSK]:STATUS? .....oeiiiiiiiiieiiieiiee sttt sme e s e e reessneenneesnneesneeennee e 6 40
FETCh:MODulation[:OVERVIEW][:DQPSK:STATUS? .....cciuiiiiieieieiee sttt see sttt e s e e e nneesnneesneesnnee e 6.26
FETCh:POWESBURSI:DQP SK]: STATUS?. ...t ettt ittt ettt ettt sttt et eat e ab ettt sbe e e bt e ekt e bt e s he e e b e e bt e sab e e abeeenbeenteeenee e 6.71
FETCh:POWEr[:NBURSH[:DQPSKISTATUS? ...cuiiiieeiieieitie ettt ettt e e e sm e st e ne e s e e e nneesnneesreeennee e 6.17
FETCh:SPECHUM[ACPOWEIT:STATUS? ..ottt ettt ettt st et sr et e e e e s s e e e e se e e e e e e ne e s sn e e sneesnneenreeennee e 6.53
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSKJ:AVERAGE[:RESUIL]? ........ccooiiiiiiiiiiiiie e 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[: DQPSK]:CURRENI[:RESUIL]? ........coouiiiiiiiiiiieiiieciiee e 6.39
FETCh:SUBarrays:MODulation:EVMagnitude[:DQPSK:MMAX[:RESUIE]? .........coooiiiiiiiiieeeeee e e 6.39
FETCh:SUBarrays:MODulation:MERRor[:DQPSK]:AVERage[:RESult]? .... -

FETCh:SUBarrays:MODulation:MERROr[:DQPSK]: CURRENRESUIL]?.....cc.oiiiiiiieie e 6 52
FETCh:SUBarrays:MODulation:MERROI:DQPSK:MMAX[:RESUIE]? ......oooiiiiiieiiiiiee s 6.52
FETCh:SUBarrays:MODulation:PERROI[:DQPSK]:AVERAGE[:RESUIL]? ......coiiiiiiiiiiiiieee ittt 6.46
FETCh:SUBarrays:MODulation:PERROr[: DQPSK]:CURRENt[IRESUIL]? .....cocuueiiiiiieiiiiie e 6.46
FETCh:SUBarrays:MODulation:PERROr[: DQPSK::MMAX[:RESUIL]? ......viiiiiiiiiiiiie et 6.46
FETCh:SUBarrays:POWer:SBURSt[:DQPSK]:AVERAGE[:RESUIL]? ......oeiiiiiiiiiii ittt 6.79
FETCh:SUBarrays:POWer:SBURSt[:DQPSK]:CURRENI:RESUIL?......c.uiiiiiiiiiiiiiieeie et 6.79
FETCh:SUBarrays:POWer:SBURSt[:DQPSK]:MAXIMUM[IRESUIL]? ......cciiiiiiiiiecie e 6.79
FETCh:SUBarrays:POWer:SBURst[:DQPSK]:MINimum[:RESult]? ... -

FETCh:SUBarrays:POWer[:NBURst][:DQPSK]:AVERAGE[:RESUI]? ......coooiiiiiiiii e 6 25
FETCh:SUBarrays:POWer[:NBURSt][:DQPSK]:CURRENt[:RESUIL]? .........cooiiiriiiiiiiie e 6.25
FETCh:SUBarrays:POWer[:NBURSt][:DQPSK]:MAXIMUM[:RESUIL]? .....c.uuiiiiiiiiiiieee ettt 6.25
FETCh:SUBarrays:POWer[:NBURSst][:DQPSK]:MINIMUM[:RESUI]? .......oooiiiiiiiiiiiiie e 6.25
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIL]? ........coiiiiiiiiiiiiiieiiiee e 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]:TDOMain:CURREN[:RESUI]?......ccoiiiiiiiiiie et 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXIimUM[:RESUIL]? ......cooiiiiiiiiiiee e 6.61
FETCh:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUI]? ........cocoiiiiiiiiiiieieeee e 6.61
FETCHh:WPOWESTATUS? ..ottt ettt ettt RTTR

FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESUIt]:FTSYMDOIS? .....ccoiiiiiiiiiiiiiiiie e 6 37
FETCh[:SCALar]:MODulation:EVMagnitude[:DQPSK][: RESUIt][:WBURSL]? .......cciiiiiiiiiieiiie it 6.37
FETCh[:SCALar]:MODulation:MERROI[:DQPSK][:RESUIt::FTSYMDOIS? ......ccoiiiiiiiiiiiieieiiiiee et 6.50
FETCh[:SCALar]:MODulation:MERROr[:DQPSK][:RESURI[:WBURSL]? ......ccccttiiiiiiiiiiie ittt 6.50
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FETCh[:SCALar]:MODulation:PERROr[:DQPSK][:RESUIt:FTSYMDOIS? .......ooiiiiiiiiie e 6.44
FETCh[:SCALar]:MODulation:PERROI[:DQPSK][:RESUR][:WBURSL]? .......etiiiiiiiiiiiiiie ettt e et e e e e 6.44
FETCh[:SCALar]:MODulation[:OVERvView][:DQPSK][:RESUIt::FTSYMDOIS? ..ot 6.31
FETCh[:SCALar]:MODulation[:OVERView][:DQPSK][:RESUt]:WBURSL]? ........ccociiiiriieiie s 6.31
FETCh[:SCALar]:POWer:SBURSI[:DQPSK][:RESUILI? .....eetiiiiiiiiiiiie ettt ettt et e e e e e et e e e e e s nteaeeaaeaens 6.76
FETCh[:SCALar]:POWer[:NBURSt][:DQPSK][:RESUIL]? .....ceeiiiiiiiiiiie ittt e e e et e e e e e s nntaaeeeaeaens 6.22
FETCh[:SCALar]:SPECtrum[:ACPower][:FDOMaIN][:RESUIL]?.........cooiiiieie e e 6.59
FETCh[:SCALar;WPOWer[:RESUIt]? .......cccoviimiiiieiiiciecen PP

INITiate:MODulation:EVMagnitUdE[:DQPSK] .......ceei ittt ittt ettt ettt e e e e et e e e e ettt et e e e e abbbe e e e e e s ansbbeeeaeeeaanbsbeaeaeaaaas 6.33
INITiate:MODUIatioN:MERROIT:DQPSK] ......ceiuviiriieiiieiiie sttt st e s e e re e sn e e nneesneesneeennee e 6.47
INITiate:MODUIatioN:PERROIT:DQPSK].....cceeiiiiiiiiiee ettt ettt ettt e e e e sttt e e e e e s kbbbt e e e e e e e m bbb e e e e e e s ansbbeeeeeeeaanbbbeaaaeaaaas 6.40
INITiate:MODuUlation[:OVERVIEW][IDQPSK]........eeiiiieei ittt ettt e e e ekttt e e e e s e s bbbt e e e e e e aabbbe e e e e e e aanbbbeaaaeaaaas 6.26
INITiate:POWEr:SBURSIEDQPSK] ......ccviiiieiiieirie ettt sttt e e e e am e et e m e san e e e e e e e e nneeanneesreeennee e 6.71
INITiate:POWEI[:NBURSL[IDQPSK] ......eeeetieeiiiiiiii ettt ettt ettt e e e e e ekt a et e e e e e e s ab e et e e e e e e abb b e e e e e e e ansbbeeeeeeeaanbbbeeaaeaaas 6.17
INITIAtE: SPECITUMIACPOWET ...eiieiiiiitee e e ettt ettt e e oo e bttt e e e e e o s abb e et e e e e e aa bbb et e e e e e o R abes e e e e e e nbbb b e e e e e e e anbbbeeeeeeeaannbnbeaaaeaaas 6.53
INITIGEEIMVPOWET ...ttt ettt et e e b e e et e e et e R e e e se e e sk e et e et e s e et e n e e aen e e meeesneenmeeanneesnneennee e 6.15
INPUt[:STATe] .. -

OUTPut[:STATe] ................................................................................................................................................................... 6.95
PROCedure:BSSIgNal[:DTCILEVEL.......cciiiiiiieeiee ettt en e s et e e e nne e sne e s e e e nnee e 6.87
PROCEAUIE:SIGNAIING:ACTION ...ttt e ettt ettt e e e et e e e s o s be e et e e e o abbe e e e a2 e abes e e e e e e e nbaeabbbe e e e e e e sasbbeeeeeeeaannbbbeeeaeaaas 6.83
PROCedure:SIGNalliNG[:DTCICHANRNEL .......ueiiiieite ettt e e e ettt e e e e e bbb et e e e e e bbbt e e e e e e e e e e anabbeeeeeeeaanbbbeaaaeaaaas 6.84
PROCedure:SIGNAllING[:DTCIMAC ...ttt sttt s et e st e et esnn e e re e s e e e sneesnneenreeennee e 6.84
PROCedure:SIGNalliNG[:DTCI:SLOTCONTIG .....uteeieiiiiiiiete ettt ettt e ettt e e e e eatb et e e e e e aabb et e e e e s ahabe e e e e aa e e e s ansbbeeeeeeeaanbbbeaaaeaaaas 6.84
READ:ARRAy:MODulation:EVMagnitude[:DQPSK]:AVERAGE[:RESUIL]? ....ccoiiiiiiiiiiiiie ettt 6.38
READ:ARRAy:MODulation:EVMagnitude[:DQPSK]:CURRENt[:RESUIL]?.......ccceiiiiiie e 6.38
READ:ARRAy:MODulation:EVMagnitude[:DQPSk]:MMAX[:RESult]? .... -

READ:ARRAy:MODulation:MERROI[:DQPSK]:AVERAGE[:RESUIL]? .......cooiiiiiiiiece e 6 51
READ:ARRAy:MODulation:MERROr[:DQPSK]:CURRENL[:RESUIL]? .....oooiiiiiiie e 6.51
READ:ARRAy:MODulation:MERROIM:DQPSK]:MMAX[:RESUIL]? ....ceiiiiiiiiiie ettt 6.51
READ:ARRAy:MODulation:PERROr[:DQPSK]:AVERAGE[:RESUIL]? ....cceiiiiiiiie e 6.45
READ:ARRAy:MODulation:PERROI[:DQPSK]:CURREN[:RESUI]? .......ccviiiiiiiiiiieiei e 6.45
READ:ARRAy:MODulation:PERROI:DQPSK]:MMAX[RESUIL]? ...eeiieiiiiiiiiie ettt a e et e e e e 6.45
READ:ARRAy:POWer:SBURSt[:DQPSK]:AVERAQGE[:RESUI]? .......cciiiiiiiiecie e e 6.78
READ:ARRAY:POWer:SBURSt[:DQPSK]:CURREN[:RESUIL]? .........oooiiiiiiieiie e 6.78
READ:ARRAy:POWer:SBURSst[:DQPSK]:MAXimum[:RESult]? ...... TR

READ:ARRAy:POWer:SBURSt[:DQPSK]:MINIMUM[RESUIL]? ........cooiiiiiiiieie e 6 78
READ:ARRAy:POWer[:NBURSt][:DQPSK]:AVERAGE[:RESUIL]? ..o 6.24
READ:ARRAY:POWer[:NBURSt][:DQPSK]:CURRENL[:IRESUIL]? .....ccoiiiiiiiiiiiie ettt 6.24
READ:ARRAy:POWer[:NBURSst][:DQPSK]:MAXIMUM[:RESUIL]? ......ccciiiiie e 6.24
READ:ARRAy:POWer[:NBURSt][:DQPSK]:MINIMUM[RESUIL]? .......ccoiiiiiiieiieciceee e 6.24
READ:ARRAy:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIL]? ......cooiiiiiiiiie et 6.60
READ:ARRAYy:SPECtrum[:ACPower]: TDOMain:CURRENI[:RESUIL]?........ccoouiiiiiiieiie e 6.60
READ:ARRAyY:SPECtrum[:ACPower]: TDOMain:MAXIMUM[:RESUI]? ......cooiiiiiiii e 6.60
READ:ARRAy:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]?.... -

READ:SUBarrays:MODulation:EVMagnitude[: DQPSK]:AVERAGE[:RESUI]?........ccooiiiiiiiiiiii e 6 39
READ:SUBarrays:MODulation:EVMagnitude[: DQPSK]:CURRENI[:RESUIL]? .......oooiiiiiiiiiiiiie it 6.39
READ:SUBarrays:MODulation:EVMagnitude[:DQPSKI:MMAX[:RESUI]?.....ccoiiiiiieiiiiiie ettt 6.39
READ:SUBarrays:MODulation:MERROI[:DQPSK]:AVERAGE[:RESUIE]? ......c.uviiiiiiiiiiiii e 6.52
READ:SUBarrays:MODulation:MERROI:DQPSK]:CURREN[:RESUIL]?......couiiiiiiiiiiiie e 6.52
READ:SUBarrays:MODulation:MERROIM:DQPSK:MMAX[:RESUIL]? .......uuriiiiiiiiie ettt 6.52
READ:SUBarrays:MODulation:PERROI[:DQPSK]:AVERAGE[:RESUIE]? .......oeiiiiiiiiiie et 6.46
READ:SUBarrays:MODulation:PERROr[: DQPSK]:CURRENI[:RESUI]? .......ccuuiiiiiiiiiiiii e 6.46
READ:SUBarrays:MODulation:PERRor[:DQPSk]:MMAX[:RESult]?...... -

READ:SUBarrays:POWer:SBURSt[:DQPSK]:AVERAGE[:RESUIL]? .....ccoouiiiiiiiiiiiii ettt 6 79
READ:SUBarrays:POWer:SBURSt[:DQPSK]:CURRENI[:RESUILI?......ccoiuiiiiiiiieiiie ettt 6.79
READ:SUBarrays:POWer:SBURSt[: DQPSK]:MAXIMUM[:RESUI] ..ottt 6.79
READ:SUBarrays:POWer:SBURSt[:DQPSK]:MINIiMUM[:RESUIE]? ......cooiuiiiiiiiieiiiii e 6.79
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READ:SUBarrays:POWer[:NBURSt][:DQPSK]:AVERAGE[:RESUI]? ........ccoiiiiiiiiiece e 6.25
READ:SUBarrays:POWer[:NBURSt][:DQPSK]:CURRENt[:RESUIL]?.........cuiiiiieeiiii ettt 6.25
READ:SUBarrays:POWer[:NBURSt][:DQPSK]:MAXIMUM[IRESUIE ?.........uuiiiiieiiiiiie ettt e e 6.25
READ:SUBarrays:POWer[:NBURst][: DQPSK]:MINIMUM[:RESUIL]?.......cccoiiiiiii e 6.25
READ:SUBarrays:SPECtrum[:ACPower]:TDOMain:AVERAGE[:RESUI]?.......cooiiiiiiiiiee et 6.61
READ:SUBarrays:SPECtrum[:ACPower]:TDOMain:CURREN:RESUIL]? ......ccooiiiiiiiiiiee et 6.61
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXIimMUM[RESUIE]? .......ccoiiiiiiiiie e 6.61
READ:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINimum[:RESult]? .......... .

READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESUIt]:FTSYMDOIS?.........coiiiiiiiiieie e 6.37
READ[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESUII:WBURSLE]?.........cccciiirriiieiie e 6.37
READ[:SCALar]:MODulation:MERROI:DQPSK][:RESUIt::FTSYMDOIS? ......oeeiiiiiiiiiiie ettt 6.50
READ[:SCALar]:MODulation:MERROI:DQP SK][: RESUIt][:WBURSLE]? .......uuiiiiieiiiiiiiiee ettt et aea e 6.50
READ[:SCALar]:MODulation:PERRO:DQPSK][:RESUIt]:FTSYMDBOIS? ......cceiiiiiiiiiiie e 6.44
READ[:SCALar]:MODulation:PERROI[:DQPSK][:RESUI][:WBURSLE]?........uuiiiiiiiiiiiiiiee ettt e et e e e e 6.44
READ[:SCALar]:MODulation[:OVERView][:DQPSK][:RESUIt]:FTSYMDOIS?......cooiiiiiiiiie et 6.31
READ[:SCALar]:MODulation[:OVERview][: DQPSK][:RESUIt][:WBURSE]?.........cceeiriiirieiiiiiecee e 6.31
READ[:SCALar]:POWer:SBURSt[:DQPSK][:RESUIt]?.........ccoeeriuerrnrnns TR

READ[:SCALar]:POWer[:NBURSE][:DQPSK][:RESUIL]? ......ccottiiiieiieitiesiit ettt ettt 6.22
READ[:SCALar]:SPECtrum[:ACPower][:FDOMaIN][:RESUI]? .........c.ooiiiiiieiie et 6.59
READ[:SCALAIT:WPOWEITRESUIL]? ...ttt ettt e e a4 e ekt b et e e e e e s a b bes e e e e e e e abbbe e e e e e e ansbbeeeeeeeaannbbbeaeaeaaas 6.16
ROUTE:ISPDECOUEIIOUTRUL ...ttt ettt ettt b e e e et e e b bt e e s it e e e e she e e e bbb e e e bbb e e esba e e e sabeeesbeneeas 6.96
ROUTEISPENCOUEIT:INPUL] ...ttt et s e et e s e r e et et em e e snn e e re e e sn e e sneesnneesreeennee e 6.96
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSK]:AVERAGE[:RESUIL]? ....ccoiiiiiiiiiiiiiiiee ettt 6.38
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSK]:CURREN[:RESUI]? ......coiiiiiiiiiiiieeiiiieiee et 6.38
SAMPle:ARRAy:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUIL]? ......c.ooiiiiiiiiieeeeeccee e 6.38
SAMPle:ARRAy:MODulation:MERRor[:DQPSk]:AVERage[:RESUIt]? .... -

SAMPle:ARRAy:MODulation:MERROI[:DQPSK]:CURREN:RESUI]? ........oooiiiiiiiiieeie e 6 51
SAMPle:ARRAy:MODulation:MERROI[:DQPSK]:MMAX[:RESUIL]? ....coviiiiiiieiiee e 6.51
SAMPle:ARRAy:MODulation:PERROr[:DQPSK]:AVERAGE[:RESUIL]? .....oeiiiiiiiiieiii ettt 6.45
SAMPle:ARRAy:MODulation:PERROr[:DQPSK]:CURRENL[:RESUIL]? .....ccvviiiiiiiieee e 6.45
SAMPle:ARRAy:MODulation:PERROI:DQPSKI:MMAX[:RESUIE]? ......oiiiiiiiieiie e 6.45
SAMPle:ARRAy:POWer:SBURSt[:DQPSK]:AVERAQGE[:RESUIL]? ..ottt 6.78
SAMPle:ARRAY:POWer:SBURSH[:DQPSK]:CURRENI[:RESUI? ......ooiiiiiiiiiieiie e 6.78
SAMPle:ARRAY:POWer:SBURSt[:DQPSK:MAXIMUM[RESUIE]? .....cooiiiiiiiieieee e 6.78
SAMPle:ARRAy:POWer:SBURst[:DQPSk]:MINimum[:RESul{]? .... TR

SAMPle:ARRAY:POWer[:NBURSt][:DQPSK:AVERAGE[:RESUI]? ........eoiiiiiiiiiciieeeeee e 6 24
SAMPle:ARRAY:POWer[:NBURSt][:DQPSK]:CURREN[:RESUIL]? .....coviiiiiiiieiieieeeeee e 6.24
SAMPle:ARRAy:POWer[:NBURSst][: DQPSK]:MAXIMUM[IRESUIE]? ......ooiiiiiiiiiiii ettt 6.24
SAMPIle:ARRAyY:POWer[:NBURSst][: DQPSK]:MINIMUM[:RESUI]? ......ooiiiiiiiiiiiii et 6.24
SAMPIle:ARRAy:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIE]? ......coccuiiiiiiiiiiiie e 6.60
SAMPle:ARRAY:SPECtrum[:ACPower]: TDOMain:CURREN:RESUIL]? ....ccuuiiiiiiiiiiee et 6.60
SAMPIle:ARRAy:SPECtrum[:ACPower]: TDOMain:MAXIMUM[IRESUI]? ......cooiiiiiiiii e 6.60
SAMPle:ARRAyY:SPECtrum[:ACPower]: TDOMain:MINImMUM:RESUI]?.......cooiiiiiic e 6.60
SAMPle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:AVERage[:RESuIt]? .... -

SAMPle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:CURRENI[:RESUIL]? .......ccccviiiiiiiiieiieeee e 6 39
SAMPIle:SUBarrays:MODulation:EVMagnitude[:DQPSK]:MMAX[:RESUIL]? ......cccueiiiiiiiiiii i 6.39
SAMPIle:SUBarrays:MODulation:MERROI:DQPSK]:AVERAGE[:RESUI]? ......ueiiiiiiiiiieiiie ettt 6.52
SAMPIle:SUBarrays:MODulation:MERROI[:DQPSK]:CURRENI[:RESUI]? .....ccuiiiiiiiiiiiieeiiiie e 6.52
SAMPIle:SUBarrays:MODulation:MERROI[:DQPSK:MMAX[:RESUIE]? ......ooiiiiiiiiiiie et 6.52
SAMPIle:SUBarrays:MODulation:PERROr[:DQPSK]:AVERAGE[:RESUIL]? ....cooiiiiiiiiiieiie e e 6.46
SAMPIle:SUBarrays:MODulation:PERROr[:DQPSK]:CURRENI[:RESUIE]? ....ccoiuiiiiiiiiiiiiie et 6.46
SAMPIle:SUBarrays:MODulation:PERROr[:DQPSK]:MMAX[:RESUI]? ......ueiiiiiiiiiiiie et 6.46
SAMPle:SUBarrays:POWer:SBURst[:DQPSK]:AVERage[:RESult]? .... -

SAMPIle:SUBarrays:POWer:SBURSt[:DQPSK]:CURREN[:RESUIL]? ......ccueiiiiiiiiiiiiie e 6 79
SAMPIle:SUBarrays:POWer:SBURSt[:DQPSK]:MAXIMUM[IRESUI? .....coouiiiiiiiiiiie e 6.79
SAMPIle:SUBarrays:POWer:SBURSt[:DQPSK]:MINIMUM[ERESUI]? ......ccooiiiiiiiie it 6.79
SAMPIle:SUBarrays:POWer[:NBURSst][:DQPSK]:AVERAGE[:RESUIL]? .....cooiiiiiiiiiiiie i 6.25
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SAMPIle:SUBarrays:POWer[:NBURSt][:DQPSK]:CURREN[:RESUI]? .........cooiiiiiiiiiiiieiee e 6.25
SAMPIle:SUBarrays:POWer[:NBURSst][: DQPSK]:MAXIMUM[IRESUIL]? ....ccoiiiiiiiiieeeiiei ettt 6.25
SAMPIle:SUBarrays:POWer[:NBURSst][:DQPSK]:MINIMUM[:RESUI]? .......coiiiiiiiieei et 6.25
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:AVERAGE[:RESUIL]? ......cuiiiiiiiiiiiiiiiie e 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:CURREN[:RESUIL]? ......ccooiiiiiiiiiie e 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MAXIMUM[:RESUIL]? ......ooooiiiiiiiiiia e 6.61
SAMPIle:SUBarrays:SPECtrum[:ACPower]: TDOMain:MINIMUM[:RESUIL]? .......ooiiiiiiiiiiiiiiee e 6.61
SAMPIle[:SCALar]:MODulation:EVMagnitude[:DQPSK][:RESult]:FTSYmbols? -
SAMPIle[:SCALar]:MODulation:EVMagnitude[:DQPSK][: RESUIt]:WBURSE]? ......ccuuiiiiieiiiitee et 6.37
SAMPIe[:SCALar]:MODulation:MERROr[:DQPSK][:RESUIt::FTSYMDBOIS? ......cooiiiiiiiiiiiiie e 6.50
SAMPIle[:SCALar]:MODulation:MERROI:DQPSK][: RESUIt][:WBURSLE]? ...ttt 6.50
SAMPIle[:SCALar]:MODulation:PERROI[:DQPSK][:RESUIt::FTSYMDOIS? ......oiiiiiiiiieiee et 6.44
SAMPIe[:SCALar]:MODulation:PERROr[:DQPSK][:RESUII:WBURSLE]? ......ccciiiiiiiiiiiieiee e 6.44
SAMPIle[:SCALar]:MODulation[: OVERView][:DQPSK][:RESUIt]:FTSYMDOIS? .....cooiiiiiiiiiieiiiiiiee e 6.31
SAMPIle[:SCALar]:MODulation[: OVERView][:DQPSK][: RESUIt][:WBURSLE]? ......ccciiiiiiiiiiiaee it 6.31
SAMPIe[:SCALar]:POWer:SBURSL[:DQPSK][:RESUI? .......cccviiiiiiieieiiiieee e 6.76
SAMPIle[:SCALar]:POWer[:NBURst][:DQPSK][:RESuIt]? ... TR
SAMPIle[:SCALar]:SPECtrum[:ACPower][:FDOMaIN][:RESUIL]? ........ouiiiiiiee e 6.59
SAMPIE[:SCALArT:WPOWEIT:RESUIE? ...ttt st n e st et et enne e e nenees 6.16
[SENSe:]CORRection:LOSS: INPULKNISIMAGNITUAE] .....eeeieeeiiiiiiieee ettt e e ettt e e e e e st e e e e e s ntnaeaaaeaens 6.96
[SENSe:]CORRection:LOSS:OUTPULKNIS[IMAGNITUAR]. ....eeeiiiiieiee ettt e e e e ettt e e e e st e e e e e s enbeaeaeaeaeaas 6.96
SN ST [ Y= B W =T TUE Lo o PO PUPPOPPPN 6.81
[SENSE:ILEVEEDEFAUIL ...ttt ettt et e e e o e bttt e e e e e ek bb et e e e e e e aaabbe s ee e e e n bbb b e e e e e e e anbbbeeeeeeeaanbnbneaaeanaas 6.81
[SENSE:ILEVELIMAXIMUITI ...ttt ee ettt ettt e e e e e bttt e e e oo ok a b ettt e e 24 e a b e b et e e e oo oa kb b e e e e e e e e nbbsbe e e e e e e ambbbeeeeeeeaanntbbneaaeaans 6.81
[SENSEIILEVEEMODE...... ..ottt sttt e e et e e R e s et e s e e e e e e R e e s et e n e e sen e e teeesn e e nneeenneenrneennee e 6.81
[SENSe:]MSSinfo:ACAPability:ENHanced?
[SENSE:IMSSINFOBANDWIONT ...ttt s et et e e r e sen e e ne e e e e e nneeenneesreeennee e 6.99
[SENSE:IMSSINFOIDNUMDEI?........coiiiiieeiie ettt e et e e et e r e et e s et e s n e e sn e e e nneesareenneeenneenneeens 6.99
[SENSE:IMSSINTOIDTX? ..ttt ittt ettt ettt h e e btk e bt e oo bt e bt e a bt e eh e e bt e eh e e b bt e bt e ea bt e e e e ab e e nbt e et e e nbeeennee e 6.99
[SENSEIMSSINFOIESINT ...t e et e e r et sh e e n e e s e s b et e n e e sen e e me e e sneesneeanneesreeennee e 6.98
[SENSE:IMSSINFOIMSIDINUMBET? .......oiiiiiieiiieeieeeee ettt s et e et e e et e r e e et e saeesnn e e re e s sneesneeenneesreeennee e 6.98
[SENSE:IMSSINFOIMSIDITYPE? ...ttt ettt ekttt h e bt bt e bt et e bt e e st e bt e ea bt e et eab e e nbe e et e e nbeeennee e 6.98
[SENSEIMSSINTOIPCLASS? ....eiiiieiiieeiee ettt ettt et e et e s et e h e et e s e e e e e eR e e er et e m e e san e e me e e sneenneeanneenreeennee e 6.98
[SENSEIMSSINFOIPVERSION? ...ttt ettt em e et s et e n e ese e e e e r e e snn e e ne e e sneenmeesnneesnneennee e 6.99
[SENSe:]MSSinfo:VCODer?. .
[SENSe:]RXQuality:EMAHO:CQUAIILY:BERT? ......ooiiiiiiieiiieee ettt e e 6 68
[SENSe:RXQuality:EMAHO:CQUAILYICIR?.....oiiiiiieeie ittt nne e e e e e nnee e 6.68
[SENSe:]IRXQuality:EMAHO:CQUAIY:RSSI? .....oeiiiiiiiiiiiiit ettt ettt e ettt e e e e s bbb et e e e e e e antbb et e e e e e aannbbbeeeaeeaaas 6.68
[SENSe:]RXQuality:EMAHO:CQUAILYIWERT .....oeiiiieiieiie ettt nne e e e nee e 6.68
[SENSe:]IRXQuality:EMAHO:CQUEAILY?........ooiiiiiiieiieiie ettt sen e e e nme e sneenneeennee e 6.68
[SENSe:IRXQuality:EMAHOINCELISIBAND? .......coiiiiiiiiit ettt ettt ettt b e bt e st e nbe e sabeenbeeenee e 6.70
[SENSe:]IRXQuality:EMAHOINCELISICELLSNIS? ...ttt e e e 6.69
[SENSe:]RXQuality:EMAHO:NCELIS:RESUICELLSNIS? ..ot 6.69
[SENSe:]RXQuality:EMAHO:NCELIS?..........cccovvniieins TR
[SENSe:]RXQuality:MAHO:CQUAIILY:BERT? ......cueiiiieiie ittt sne e e e e 6 64
[SENSe:]IRXQuality:MAHO:CQUAIILY:IRSSI? ...ttt e e sne e e e e nnee e 6.64
[SENSe:IRXQUAlitY:MAHO:ICQUAIILY? .....eeieeiiiieieeee ettt ettt e e e ettt et e e e e e sttt et e e e e e s bbbb e e e e e e e anbbbeeeeeeeanbbbeeeaeeeaannbsbeeeaeeaaas 6.64
[SENSe:IRXQuality:MAHO:NCELISIBAND?.....ccvtiiiieiieiii ettt ettt sme e s e e ne e re e s sn e e nneesnneenneeennee e 6.65
[SENSe:]IRXQuality:MAHO:INCELIS:CELLSNIS? ...ttt ettt ettt sttt e e ekt e e s be e ettt e e enbn e e e rabeeeanbaeeean 6.64
[SENSe:IRXQuality:MAHO:NCELIS:RESUIE:CELLSINIS? L..oiiiiiiiiieiiee ettt e e e ettt e e e e s st e e e e e s nnntsaeeeaeaeas 6.65
[SENSe:IRXQuality:MAHOINCELISIRESUIE? ..ottt ettt ettt e ekt e e bt e e e e e e esbt e e e aabeeeanteeeean 6.65
[SENSe:]IRXQuality:MAHOINCELISIRESUIL? ......oooiiieiieiiieeie ettt e e e 6.69
[SENSe:]RXQuality:MAHO:NCELIS? .......... TR
[SEN S SIGNAIING:STATE? ..o iieeitee ettt ettt ettt et r e e e et e r e e e et e e R e e e st e ske e e e e aR e e ere e e reeamne e neeesneenneeanneennneennee e 6 84
SOURCce:CORReCtion:LOSS:INPULKNIS[IMAGNITUGE] ...cciuvviiiitie ettt ettt e ettt e e e e e e e e st e e annees 6.96
SOURCce:CORRection:LOSS: OQUTPULKNIS[IMAGNITUGE] ....ceeeiiiiiiiiee ettt ettt ettt ettt e e e st e e e s s anabe e e e e e e e e e s annnneeeeas 6.96
SOURCE:DM:CLOCK:IFREQUENCY .....ceittiiiiuiite ettt stete sttt ettt et e ettt e e asts e e e kbt e e asee e e e s bt e e aa bt e e aabe e e e eab e e e aab e e e e abn e e e ennbeeeanbeeeannnees 6.97
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SOURCE:DIMICLOCK STATE ...ttt ettt sttt e ettt e s e e e s et e et e s ae e e em e e e s ee e s ee e e sn e e ame e e reeenneesmneenneeenneenneeaneennneas 6.97
STATUS:HANDOI : TARGEELIST? ...ttt b ettt h et et s bt e bt e e b bttt e bt e e et e et ab e e nareebeenine s 6.85
STATUS:OCALETARGELLIST? ..ottt ettt et b et ettt e bt hb e et e e et e bt e ae e s bt e e bt e ea bt et e bt e nan e e e e nine s 6.85
STATUS:OPERatION:SYMBOICIENABIE ..ot e e 6.101
STATUS:OPER&ALION:SYMBOIC[IEVENL]? ...ttt ettt ettt e e e e e ekttt e e e e e e st e e e e e e annbb b e e e e e e e anbbbneeeas 6.101
STOP:MODulation:EVMagnitude[:DQPSK] .........eeeieiiiiiiiiee ettt e e e ettt e e e e ekttt e e e e s asbe e e e e e e e e e annbbeeeeaeeaeanbnbeaeeas 6.33
STOP:MODUIatioN:MERROIT:DQPSK] .......curieieeiiieeiee sttt st s e e sm e s e e re e n e e snneene e e sn e e nmeeeneeneneas 6.47

STOP:MODulation:PERRor[:DQPSK] ...
STOP:MODulation[:OVERview][:DQPSK]

STOP:POWEISBURSI[IDQPSK] ...ttt sttt sm e et e m e s nn e et e e e nmeeeneennnees 6.71
STOP:POWEIT:NBURSE[IDQPSK]......eeiiuttetetitee ittt ettt sa et h e bt et e bt e ab e ettt e nae e e e e s 6.17
STOP:SPECHUMACP OWET] ...ttt ettt ettt e e et bttt e e e e o e a e b ettt e e e e e s ab e st e e e e e e aa e abe e e e e e e e abebe e e e e nnbbe e e e e e e e annnbbbeeaeeeeansnbeeeeas 6.53
STOPIWWPOWET ...ttt ettt ee e et e e st e st e s et e e st e e Rt e R e e e an e e em et e s e e e et e em et e sn e e e re e e nm e e enn e e b e e e nneenmneeneeenneas 6.15
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Supplement to the Operating Manual
for Software Options

TDMAS800/1900-MS for R&S CMU-B21

New Features in Firmware V3.07, V3.52, V3.60

Dear CMU Customer,

With the software versions V3.07, V3.52, and V3.60 of options R&S® CMU-K27 and R&S® CMU-K28,
TDMA1800/1900-MS for CMU-B21, your Universal Radio Communication Tester R&S® CMU200 pro-
vides some additional features that could not yet be reported in the current revision of the operating
manual TDMA800/1900-MS for CMU-B21, stock no. 1115.6688.12-03-.

e A new power measurement using a narrow-band filter is available (subsystem NPOWer).

e In Signalling mode, the MAHO and extended MAHO (EMAHO0) tests can be activated or deactivated
explicitly (see p. 4).

e Default, current and other call/handoff parameter values can be coupled or independent (see sec-
tion Parameter Coupling on p. 5.

e Transmission of the R&S CMU'’s alphanumeric ID to the mobile can be disabled (see p. 6).
e The status registers have been extended (see p. 7).

Many of the new features are accessible via remote control only. The commands are listed and de-
scribed on the following pages.

NPOWer (Both Test Modes)

The subsystem NPOWer measures the power of the signal transmitted by the mobile phone using the
RF analyzer configuration of the power vs. time (POWer) measurement. In contrast to the POWer and
the wideband power (WPOWer) measurement, NPOWer uses a matched filter, i.e. the root-raised co-
sine filer that the standard specifies for the measurement of modulation parameters. Due to the different
filter configurations the results of the three power measurements are slightly different (NPOWer <
POWer < WPOWer).

The narrow-band NPOWer measurement yields the average, maximum and minimum burst power of
the current burst (display mode Current) and of the averaged measurement curve (display mode Aver-
age). The entire measurement curves (arrays) are not available, and no limit check is performed.
NPOWer is a quick and precise alternative to the WPOWer or POWer measurements if only scalar re-
sults are needed.

Note: A Free Run trigger (TRI Gger [ : SEQuence] : SOURce FRUN) should be avoided because
it delays the NPOMer measurement.

INITiate:NPOWer Start new measurement = RUN
ABORt:NPOWer Abort measurement and switch off = OFF
STOP:NPOWer Stop measurement = STOP
CONTinue:NPOWer Next measurement step (only counting mode) = RUN
Description of command FW vers.
These commands have no query form. They start or stop the measurement, setting it to| V3.07
the status given in the top right column.
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NPOWer (Both Test Modes) CMU-K27/-K28

CONFigure:NPOWer:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit FW vers.
SRQ | Service request OFF - Vv3.07
SOPC | Single operation complete
SRSQ | SRQ and SOPC
OFF No reporting

Description of command

This command defines the events generated when the measurement is terminated or stopped (event
reporting, see chapter 5 of CMU200 operating manual).

FETCh:NPOWer:STATus? Measurement Status
Return Description of parameters Def. value Def. unit FW vers.
OFF | Measurement in the OFF state (*RST or ABORt) OFF - Vv3.07
RUN | Running (after INITiate, CONTinue or READ)

STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop
condition
1 to 10000 | Counter for current statistics cycle
NONE No counting mode set NONE -
1to 1000 | Counter for current evaluation period within a cycle | NONE -
NONE Statistic count set to off

Description of command

This command is always a query. It returns the status of the measurement (see chapters 3 and 5 of
CMU operating manual).

Subsystem NPOWer:CONTrol

The subsystem NPOWer:CONTrol defines the repetition mode, statistic count, stop condition, and step-
ping mode of the NPOWer measurement.

Scope of Measurement
CONFigure:NPOWer:CONTrol <Statistics>, <Repetition>,<StopCond>,<Stepmode>

<Statistics> Description of parameters Def. value | Def. unit
1to 1000 | No. of bursts within a statistics cycle 100 -
NONE Statistics off

<Repetition> Description of parameters Def. value | Def. unit

CONTinuous | | Continuous measurement (until STOP or ABORT) SING -
SINGleshot | Single shot measurement (until St at us = RDY)
Multiple measurement

1 ... 10000 (counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit
SONerror | Start measurement in case of error (stop on error) NONE -
NONE Continue measurement even in case of error
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CMU-K27/-K28 NPOWer (Both Test Modes)

<Stepmode> Description of parameters Def. value | Def. unit FW vers.
STEP | Interrupt measurement after each statistics cycle NONE - V3.07
NONE Continue measurement according to its rep. mode

Description of command

This command defines the statistic count, repetition mode, stop condition, and stepping mode for the
measurement.

CONFigure:NPOWer:CONTrol:STATistics <Statistics> Statistic Count
<Statistics> Description of parameters Def. value | Def. unit FW vers.
1to 1000 | No. of bursts within a statistics cycle 100 - Vv3.07

NONE Statistics off

Description of command

This command defines the number of bursts that represent one statistics cycle.

CONFigure:NPOWer:CONTrol:REPetition <Repetition>,<StopCond>,<Stepmode>  Test cycles

<Repetition> Description of parameters Def. value | Def. unit
CONTinuous | | Continuous measurement (until STOP or ABORT) SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1...10000 Multiple measurement

(counting, until Status = STEP | RDY)
<StopCond> Description of parameters Def. value | Def. unit
SONerror | Start measurement in case of error (stop on error) NONE -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit | FW vers.
STEP | Interrupt measurement after each statistics cycle NONE - V3.07
NONE Continue measurement according to its rep. mode

Description of command
This command determines the repetition mode, the stop condition and the stepping mode for the
measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no effect; the
measurement is always stopped after a single shot.
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RXQuality:MAHO (Signalling only) CMU-K27/-K28

Measured Values — Subsystem NPOWer?

The subsystem NPOWer? retrieves the results of the narrow-band power measurement.

READ[:SCALar]:NPOWer? Start single shot measurement and return results
FETCh[:SCALar]:NPOWer? Read out measurement results (unsynchronized)
SAMPIle[:SCALar]:NPOWer? Read out measurement results (synchronized)
Returned values Value range Def. value Def. unit FW vers.
Avg. Power of Current Burst,| —137 dBm to +53 dBm NAN dBm V3.07
Min. Power of Current Burst, | —137 dBm to +53 dBm NAN dBm

Max. Power of Current Burst, | —137 dBm to +53 dBm NAN dBm

Avg. Power of Average Burst,| —137 dBm to +53 dBm NAN dBm

Min. Power of Average Burst,| —137 dBm to +53 dBm NAN dBm

Max. Power of Average Burst | —137 dBm to +53 dBm NAN dBm

Description of command

These commands are always queries. They start the NPOWer measurement and return the results.

RXQuality:MAHO (Signalling only)

The subsystem RXQuality:MAHO tests the capability of the mobile station to provide the mobile-assisted
handoff (MAHO) report. Firmware V3.07 provides the following new command:

CONFigure:RXQuality: MAHO:ENAble <Enable> Activate or Deactivate MAHO Test
<Enable> Description of parameters Def. value Def. unit FW vers.
ON | OFF Activate or deactivate MAHO test ON - V3.07
Command description Sig. State

This command activates or deactivates the MAHO test. In the OFF setting, the CMU does | all
not request the MAHO report from the mobile so that no MAHO results are transferred.

RXQuality:EMAHO (Signalling only)

The subsystem RXQuality:EMAHO tests the capability of the mobile station to provide the extended
mobile-assisted handoff (extended MAHO) report. Firmware V3.07 provides the following new com-
mand:

CONFigure:RXQuality:EMAHo:ENAble <Enable> Activate or Deactivate Ext. MAHO Test
<Enable> Description of parameters Def. value Def. unit FW vers.
ON | OFF Activate or deactivate extended MAHO test ON - V3.07
Command description Sig. State

This command activates or deactivates the extended MAHO test. In the OFF setting, the | all
CMU does not request the extended MAHO report from the mobile so that no extended
MAHO results are transferred.
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Parameter Coupling

Some parameters of the CMU can take on two or three independent values:

e The default value is used to set up a connection; it can be modified in the signalling states Signal
Off, Signal On and Registered.

e The current value is valid during the connection (signalling state Call Established). Whenever the
CMU enters the Call Established state the default value overwrites the current value. The current
value can still be changed during the connection, however, modifying this current value does not al-
ter the default value.

e The other call/handoff value comes into effect only after an Other Call or Handoff from another to
the current network.

Examples of triple parameters in IS 136 800/900-MS are the DTC Channel and the DTC Slot Configura-
tion.

In cases where signalling state dependent parameter sets are not needed, it is possible to couple all
three values. This is done using the Parameter Coupling mechanism in the Misc. tab, which is in the
second level of the Connection Control menu.

Parameter Qualifies whether default, current and other call/lhandoff parameter values are cou-
Coupling pled or independent.

Sign. State Dependent Sets

If the parameter is enabled (box checked), the CMU uses independent pa-
rameter sets for current and default values and for other call/handoff values.
In particular, changing the current value during a call does not alter the de-
fault value used to set up the next call.

If the parameter is disabled (box unchecked), default, current and other
call’/handoff values are equal. In particular, changing the default value (in
one of the signaling states Signal Off, Signal On or Registered) affects the
current value (used in signalling state Call Established) and vice versa.

The reset values for the default parameter set are optimized for a call setup. Select-
ing Sign. State Dependent Sets generally ensures that a subsequent call will not fail
after the parameters have been changed in the Call Established state.

Remote control CONFi gure: SDSets: ENABl e ON | OFF

CONFigure:SDSets:ENABIe <Enable> Sign. State Dependent Sets
<Enable> | Description of parameters Def. value | Def. unit Unit ring
ON | The CMU uses different current, default and other ON - -
call’/handoff parameters
OFF The three parameter values are coupled and always
equal
Description of command Sig. State | FW vers.
This command enables or disables the signalling state dependent parameter | all V3.52
sets (independent current and default values; see note above). If it is set to
OFF, default, current and other call/handoff values are always equal.
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ESN in Hexadecimal Format

A new remote control command returns the Electronic Serial Number (ESN) of the connected mobile
phone in hexadecimal format. The command is available in Signalling mode.

[SENSe:]MSSinfo:ESN:HEX? ESN (hex)
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
#HO to #HFFFFFFFF 32-bit ESN, hex value INV - -
Description of command Sig. State FW vers.
This command is always a query and returns the Electronic Serial Number | all V3.52
(ESN) of the mobile phone in hexadecimal format.

Disable Transmission of Alphanumeric SID

In the Network Identity section of the Connection Control — Network tab (available in Signalling mode), it
is possible to prevent the transmission of the alphanumeric SID string “CMU 200 1S136” that the R&S
CMU 200 broadcasts to the mobile on the DCCH. Transmission should be disabled whenever the
alphanumeric SID is undesirable at the mobile.

h. Conhnect.
C"ZI IS1365800 Power é t m

Bl 15136800 Connection Control g Registered
—Setup I"' twork ldentityf Alphanumeric SID |,3
Default &l Settings
~ Network Identity
SD 4
S0C Off
MCC Off
Alphanumeric SID on
* Signaling Modes
* Requested Mobile Data
» System Parameter
 Timeouts
Connection | Other Call | MS Signal | BS Signal Hetwork | RF @'l Sync. Kl - |
CONFigure:NETWork:IDENtity:ASID <Enable> Alphanumeric SID Transmission
<Returned Value> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Enable or disable alphanumeric SID transmission | ON - -
Description of command Sig. State FW vers.
This command qualifies whether the R&S CMU 200 broadcasts the| all V3.60
alphanumeric SID string “CMU 200 1S136” on the DCCH.
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Extended Status Registers

Bit no. 4 of the STATus: OPERat i on: CMJ: SUML| 2: CM<nr > registers assigned to the IS 136 function
groups (Signalling and Non Signalling) is set if the active measurement could not performed and termi-
nated correctly (e.g. because of a low signal level) so that the measurement results are invalid.

The commands for symbolic status register evaluation (STATus: OPERat i on: SYMBol i c. . . ) use the
event name MINV (measurement invalid).
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