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Safety/Regulatory Information

Agilent Technologies



Notice

Information contained in this document is subject to change without notice.

All Rights Reserved. Reproduction, adaptation, or translation without prior written permission is prohibited, except as
allowed under the copyright laws.

This material may be reproduced by or for the U.S. Government pursuant to the Copyright License under the clause at
DFARS 52.227-7013 (APR 1988).

Agilent Technologies, Inc.
Learning Products Department
24001 E. Mission

Liberty Lake, WA 99019-9599
U.S.A.

Edition/Print Date

All Editions and Updates are listed below.
February 2003

Safety Summary

The following general safety precautions must be observed during all phases of operation of this instrument. Failure to
comply with these precautions or with specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Agilent Technologies Inc. assumes no liability for the customer’s
failure to comply with these requirements.

GENERAL

This product is a Safety Class 1 instrument (provided with a protective earth terminal). The protective features of this
product may be impaired if it is used in a manner not specified in the operation instructions.

All Light Emitting Diodes (LEDs) used in this product are Class 1 LEDs as per IEC 60825-1.

This product has been designed and tested in accordance with IEC Publication 1010, "Safety Requirements for Electronic
Measuring Apparatus," and has been supplied in a safe condition. This instruction documentation contains information
and warnings which must be followed by the user to ensure safe operation and to maintain the product in a safe
condition.
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ENVIRONMENTAL CONDITIONS

This instrument is intended for indoor use in an installation category Il, pollution degree 2 environment. It is designed to
operate at a maximum relative humidity of 95% and at altitudes of up to 2000 meters. Refer to the specifications tables
for the ac mains voltage requirements and ambient operating temperature range.

Ventilation Requirements: When installing the product in a cabinet, the convection into and out of the product must not
be restricted. The ambient temperature (outside the cabinet) must be less than the maximum operating temperature of
the product by 4° C for every 100 watts dissipated in the cabinet. If the total power dissipated in the cabinet is greater
than 800 watts, then forced convection must be used.

BEFORE APPLYING POWER

Verify that the product is set to match the available line voltage, the correct fuse is installed, and all safety precautions
are taken. Note the instrument's external markings described under Safety Symbols.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cover must be connected to an electrical protective earth ground.
The instrument must be connected to the ac power mains through a grounded power cable, with the ground wire firmly
connected to an electrical ground (safety ground) at the power outlet. Any interruption of the protective (grounding)
conductor or disconnection of the protective earth terminal will cause a potential shock hazard that could result in
personal injury.

FUSES

Only fuses with the required rated current, voltage, and specified type (normal blow, time delay, etc.) should be used. Do
not use repaired fuses or short-circuited fuse holders. To do so could cause a shock or fire hazard.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes.
DO NOT REMOVE THE INSTRUMENT COVER

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be
made only by qualified service personnel.

Instruments that appear damaged or defective should be made inoperative and secured against unintended operation
until they can be repaired by qualified service personnel.

WARNING The WARNING sign denotes a hazard. It calls attention to a procedure, practice,
or the like, which, if not correctly performed or adhered to, could result in
personal injury. Do not proceed beyond a WARNING sign until the indicated
conditions are fully understood and met.

CAUTION The CAUTION sign denotes a hazard. It calls attention to an operating procedure, or the
like, which, if not correctly performed or adhered to, could result in damage to or
destruction of part or all of the product. Do not proceed beyond a CAUTION sign until the
indicated conditions are fully understood and met.
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Safety Symbols

Caution, refer to accompanying documents
A Warning, risk of electric shock

; Earth (ground) terminal

—~— Alternating current
/—J—r Frame or chassis terminal

(b Standby (supply). Units with this symbol are not completely disconnected from ac mains when this
switch is off.

Product Markings

CE - the CE mark is a registered trademark of the European Community. A CE mark accompanied by a year indicated
the year the design was proven.

CSA - the CSA mark is a registered trademark of the Canadian Standards Association.

CERTIFICATION

Agilent Technologies certifies that this product met its published specifications at the time of shipment from the factory.
Agilent Technologies further certifies that its calibration measurements are traceable to the United States National
Institute of Standards and Technology, to the extent allowed by the Institute’s calibration facility, and to the calibration
facilities of other International Standards Organization members

Warranty Statement

The material contained in this document is provided "asis," and is subject to being changed, without notice, in future editions. Further, to
the maximum extent permitted by applicable law, Agilent disclaims all warranties, either express or implied with regard to this manual and
any information contained herein, including but not limited to the implied warranties of merchantability and fitness for a particular purpose.
Agilent shall not beliablefor errorsor for incidental or consequential damagesin connection with the furnishing, use, or performance of this
document or any information contained herein. Should Agilent and the user have a separate written agreement with warranty terms covering
the material in this document that conflict with these terms, the warranty termsin the separate agreement will control.
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ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Agilent Technologies
products. For any assistance, contact your nearest Agilent Technologies Sales and Service Office.

Service and Support

Any adjustment, maintenance, or repair of this product must be performed by qualified personnel. Contact your customer
engineer through your local Agilent Technologies Service Center. You can find a list of local service representatives on the

Web at:

http://www.agilent-tech.com/services/English/index.html

If you do not have access to the Internet, one of these centers can direct you to your nearest representative:

United States Test and Measurement Call Center

(Toll free in US)

(800) 452-4844

Europe

(31 20) 547 9900

Canada

(905) 206-4725

Japan Measurement Assistance Center

(81) 426 56 7832
(81) 426 56 7840 (FAX)

Latin America
(305) 267 4288 (FAX)
Australia/New Zealand

1 800 629 485 (Australia)
0800 738 378 (New Zealand)

Asia-Pacific

(852) 2599 7777
(852) 2506 9285 (FAX)
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Regional Sales Offices

United States of America:

Agilent Technologies(tel) 1 800 452 4844
Test and Measurement Call Center

P.O. Box 4026

Englewood, CO 80155-4026

Canada:

Agilent Technologies Canada Inc.(tel) 1 877 894 4414
2660 Matheson Blvd. E

Mississauga, Ontario

L4W 5M2

Europe:

Agilent Technologies(tel) (3120) 547 9999
European Marketing Organization

P.O. Box 999

1180 AZ Amstelveen

The Netherlands

Japan:

Agilent Technologies Japan Ltd.(tel) (81) 456-56-7832
Measurement Assistance Center(fax) (81) 426-56-7840
9-1 Takakura-Cho, Hachioji-Shi,

Tokyo 192-8510, Japan

Latin America:

Agilent Technologies(tel) (305) 267 4245

Latin America Region Headquarters(fax) (305) 267 4286
5200 Blue Lagoon Drive,

Suite #950

Miami, Florida 33126

US. A

Australia/New Zealand:

Agilent Technologies Australia Pty Ltd.AustraliaNew Zealand

347 Burwood Highway(tel) 1 800 629 485 (tel) 0 800 738 378
Forest Hill, Victoria 3131(fax) (61 3) 9272 0749(fax) (64 4) 802 6881

Asia Pacific:

Agilent Technologies(tel) (852) 3197 7777
24/F, Cityplaza One,(fax) (852) 2506 9233
111 Kings Road,

Taikoo Shing, Hong Kong
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DECLARATION OF CONFORMITY

According to ISO/IEC Guide 22 and CEN/CENELEC EN45014

Manufacturers Name: Agilent Technologies UK Ltd.

Manufacturers Address: Electronic Products & Solutions
Group - Queensferry
South Queensferry
West Lothian, EH30 9TG
Scotland, United Kingdom

Declares, that the product

Product Name: 8960 Series 10 Wireless Communications Test Set
Model Number: E5515B
Product Options: This declaration covers all options of the above product.

Conforms with the following European Directives:

The product herewith compiles with the requirements of the Low Voltage Directive 72/23/EEC and the
EMC Directive 89/336/EFC (including 93/68/EFC) and carries the CE Marking accordingly.

EMC Standard
IEC 61326-1:1997+A1:1998/EN
61326-1:1997+A1:1998
CISPR 11:1990 / EN 55011:1991
IEC 61000-4-2:1995+A1:1998 / EN
61000-4-2:1995
IEC 61000-4-3:1995 / EN 61000-4-3:1995
IEC 61000-4-4:1995 / EN 61000-4-4:1995
IEC 61000-4-5:1995 / EN 61000-4-5:1995
IEC 61000-4-6:1996 / EN 61000-4-6:1996
IEC 61000-4-11:1994 / EN
61000-4-11:1994

Limit

Group 1 Class A [
4kV CD, 8kV AD

3 V/m, 80-1000 MHz

0.5V signal lines, 1kV power lines
0.5 kV line-line, 1 kV line-ground
3V, 0.15-80 MHz

1 cycle, 100%

Safety: IEC 61010-1:1990+A1:1992+A2:1995 / EN 61010-1:1993+A2:1995

Canada CSA C22.2 No. 1010.1:1992

Supplemental Information:

11 The product was tested in a typical configuration with Agilent Technologies test systems

14 December 2000

14 December 2000

For further information, please contact your local Agilent Technologies sales office, agent, or distributor.

Rar &onn
R.M. Evans/ Quality Manager
WAl d

W.V.Roland / Reliability & Regulatory
Engineering Manager

Authorized EU-representative: Agilent Technologies Deutschland GmbH, Herrenberger StraBe 130, D71034 Boblingen, Germany

35

Si\content repository\(01) ES515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\d.2\reference_guide\safety_reg_manuals.fm



DECLARATION OF CONFORMITY

According to ISO/IEC Guide 22 and CEN/CENELEC EN45014

Manufacturers Name: Agilent Technologies UK Ltd.

Manufacturers Address: Electronic Products & Solutions
Group - Queensferry
South Queensferry
West Lothian, EH30 9TG
Scotland, United Kingdom

Declares, that the product

Product Name: 8960 Series 10 Wireless Communications Test Set
Model Number: E5515C
Product Options: This declaration covers all options of the above product.

Conforms with the following European Directives:

The product herewith compiles with the requirements of the Low Voltage Directive 72/23/EEC and the

EMC Directive 89/336/EFC (including 93/68/EFC) and carries the CE

EMC Standard
IEC 61326-1:1997+A1:1998/EN
61326:1997/A1:1998
CISPR 11:1990 / EN 55011:1991
IEC 61000-4-2:1995+A1:1998 / EN
61000-4-2:1995
IEC 61000-4-3:1995 / EN 61000-4-3:1995
IEC 61000-4-4:1995 / EN 61000-4-4:1995
IEC 61000-4-5:1995 / EN 61000-4-5:1995
IEC 61000-4-6:1996 / EN 61000-4-6:1996
IEC 61000-4-11:1994 / EN
61000-4-11:1994

Marking accordingly.

Limit

Group 1 Class A [
4kV CD, 8kV AD

3 V/m, 80-1000 MHz

0.5kV signal lines, 1kV power lines
0.5 kV line-line, 1 kV line-ground
3V, 0.15-80 MHz

1 cycle, 100%

Safety: IEC 61010-1:1990+A1:1992+A2:1995 / EN 61010-1:1993+A2:1995

Canada: CSA C22.2 No. 1010.1:1992

Supplemental Information:

11 The product was tested in a typical configuration with Agilent Technologies test systems

01 May 2001

01 May 2001

For further information, please contact your local Agilent Technologies sales office, agent, or distributor.
Authorized EU-representative: Agilent Technologies Deutschland GmbH, Herrenberger StraBe 130,

ZM ?.;4/\/\

R.M. Evans/ Quality Manager

W.V.Roland / Reliability & Regulatory
Engineering Manager

D71034 Boblingen, Germany
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Manufacturer’s Declaration

This statement is provided to comply with the requirements of the German Sound Emission Directive, from 18 January
1991.

This product has a sound pressure emission (at the operator position) < 70 dB(A).
« Sound Pressure Lp <70 dB(A).

= At Operator Position.

< Normal Operation.

« According to 1ISO 7779:1988/EN 27779:1991 (Type Test).

Herstellerbescheinigung

Diese Information steht im Zusammenhang mit den Anforderungen der Maschinenlarminformationsverordnung vom 18
Januar 1991.

= Schalldruckpegel Lp <70 dB(A).

< Am Arbeitsplatz.

= Normaler Betrieb.

e Nach ISO 7779:1988/EN 27779:1991 (Typprufung).
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Protocol Logging

Protocol Logging
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Protocol Logging

Protocol Logging

This section is only applicable to the lab applications.

You can use the test set to capture the exchange of control and data information between the test set and a
mobile station. Captured information is forwarded to a software application that runs on a personal computer
(PC) under the Windows operating system.

The software application is referred to as the WPA, or “Wireless Protocol Advisor”. It is tailored for the
capture, display, and analysis of message exchange protocols between the test set, emulating a base station,
and a mobile station.

IMPORTANT  Most of the information necessary to establish a connection and to display, filter, store, print, and
analyze the message exchange between the test set and a mobile station is accessible through the
Help feature available on-line when the WPA application is running.

This on-line help is also available for download at: http://www.agilent.com/find/e6581a.

Additional information, including PC operating system requirements and additional protocol logging reference
information is listed below.

PC Operating System Requirements
Logging protocol messages requires an external PC with the following system requirements:

= “Protocol Logging Requirements” on page 51

Starting and Stopping Protocol Logging
There are several ways to control the logging of signaling messages.
The primary method for starting and stopping is through features found in the WPA software.

The following information describes features available through the test set's remote and manual user interface
for performing these functions:

= “Activating Protocol Logging From the Test Set” on page 52

Related Topics

“Protocol Logging and Data Channel Troubleshooting” on page 1471
“Protocol Logging During Ping” on page 59

“Logging SMS Messages” on page 230
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Protocol Layers and Messages

Protocol Layers and Messages

This section is only applicable to the lab applications.

This section outlines in a very general sense, the test set’s support for individual protocol layers, the
procedures associated with them, and their respective messages. Messages no included here may be
supported. Certain parameters of messages included here may no be supported.
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Protocol Layers and Messages

Observation Point 1 - LAPDm Over-the-Air Messages

The Link Access Procedure on the Dm channel (LAPDm) is the protocol for use by the data link layer on the
radio interface. The frame structure and procedures for proper operation of the LAPDm are described in GSM
04.06.

Operating Considerations

This observation point is not enabled by default. If you want to capture LAPDmM messages using the WPA, you
should enable LAPDm in the Test Set Message Filter Settings.

Observation Point 2- RLC/MAC Over-the-Air Messages

This layer contains two functions: The Radio Link Control function provides a radio-solution-dependent
reliable link. The Medium Access Control function controls the access signaling (request and grant)
procedures for the radio channel, and the mapping of LLC frames onto the GSM physical channel. RLC/MAC
is defined in GSM 04.60 for functions operating on the Packet Data Channel (PDCH), and in GSM 04.08 for
functions operating on the CCCH (Common Control Channel).
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Messages

Table 1. Uplink TBF establishment messages

M essage Reference Supported
Packet Access Reject 04.60/11.2.1 Yes
Packet Channel Request 04.60/11.2.5 No
Packet Queuing Notification 04.60/11.2.15 No
Packet Resource Request 04.60/11.2.16 Yes
Packet Uplink Assignment 04.60/11.2.29 Yes
Table 2. Downlink TBF establishment messages
M essage Reference Supported
Packet Downlink Assignment 04.60/11.2.7 Yes
Table 3. TBF release messages
M essage Reference Supported
Packet TBF Release 04.60/11.2.26 Yes
Table 4. Packet Paging messages
M essage Reference Supported
Packet Paging Request 04.60/11.2.10 Yes
Table 5. RLC messages
M essage Reference Supported
Packet Downlink Ack/Nack 04.60/11.2.6 Yes
Packet Uplink Ack/Nack 04.60/11.2.28 Yes
Table 6. Miscellaneous messages
M essage Reference Supported
Packet Control Ackno 04.60/11.2.2 Yes
Packet Cell Change Failure 04.60/11.2.3 No
Packet Cell Change Order 04.60/11.2.4 Yes
Packet Downlink Dummy Control Block 04.60/11.2.8 Yes
Packet Uplink Dummy Control Block 04.60/11.2.8b Yes

Protocol Layers and Messages
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Protocol Layers and Messages

Table 6. Miscellaneous messages

M essage Reference Supported
Packet Measurement Report 04.60/11.2.9 Yes
Packet Measurement Order 04.60/11.2.9b No
Packet Mobile TBF Status 04.60/11.2.9c Yes
Packet PDCH Release 04.60/11.2.11 No
Packet Polling Request 04.60/11.2.12 Yes
Packet Power Control/Timing Advance 04.60/11.2.13 Yes
Packet PRACH Parameters 04.60/11.2.14 No
Packet PSI Status 04.60/11.2.17 Yes
Packet Timeslot Reconfigure 04.60/11.2.31 Yes
Procedures

Medium Access Control Procedures

- PBCCH

e “Medium Access Control Mode” on page 211
= Packet Paging

Observation Point 3 - LLC Over-the-Air Messages

Logical Link Control (LLC): LLC was designed to be independent of the underlying radio interface protocols in
order to allow introduction of alternative GPRS radio solutions with minimum changes to the NSS (Network
Subsystem). The procedures for the LLC layer are described in GSM 04.64.

Observation Point 4 -GMM/SM Over-the-Air Messages

GPRS Mobility Management and Session Management (GMM/SM): This protocol supports mobility
management functionality such as GPRS attach, GPRS detach, security, routing area update, location update,
PDP context activation, and PDP context deactivation. GMM/SM is defined in GSM 04.08
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GMM Messages

Table 7.
Message Reference Supported
Attach Request 9.4.1 Yes
Attach Accept 9.4.2 Yes
Attach Complete 9.4.3 Yes
Attach Reject 9.4.4 Yes
Detach Request 9.4.5 Yes
Detach Accept 9.4.6 Yes
P-TMSI Reallocation Command 9.4.7 No
P-TMSI Reallocation Complete 9.4.8 No
Authentication and Ciphering Request 9.4.9 No
Authentication and Ciphering Response 9.4.10 No
Authentication and Ciphering Reject 9.4.11 No
Identity Request 9.4.12 Yes
Identity Response 9.4.13 Yes
Routing Area Update Request 9.4.14 Yes
Routing Area Update Accept 9.4.15 Yes
Routing Area Update Compete 9.4.16 No
Routing Area Update Reject 9.4.17 No
GMM Status 9.4.18 No
GMM Information 9.4.19 Yes

SM Messages

Table 8.
M essages Reference Supported
Activate PDP Context Request 9.5.1 Yes
Activate PDP Context Accept 9.5.2 Yes
Activate PDP Context Reject 9.5.3 Yes
Request PDP context Activation 9.5.4 Yes
Request PDP context Activation Reject 955 No
Modify PDP context Request 9.5.6 No

Protocol Layers and Messages
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Protocol Layers and Messages

Table 8.
M essages Reference Supported
Modify PDP context Accept 9.5.7 No
Deactivate PDP context Request 9.5.8 Yes
Deactivate PDP context Accept 9.5.9 Yes
Activate AA PDP context Request 9.5.10 No
Activate AA PDP context Accept 9.5.11 No
Activate AA PDP context Reject 9.5.12 No
Deactivate AA PDP context Request 9.5.13 No
Deactivate AA PDP context Accept 9.5.14 No
SM Status 9.5.15 No

Observation Point 5- SMS Over-the-Air Messages

This observation point captures the messages exchanged between the LLC layer and the SMS sub-layers. See
“SMS Logging Control” on page 230 for more information.

Observation Point 6- GSM L3 Over-the-Air Messages

GSM Layer 3 (GSM L3) is defined in GSM 04.08. GSM L3 includes messages that are transmitted over the
Common Control Channels. These are:

e BCCH information (System information messages)
e PAGCH messages (Immediate assignments)
= RACH accesses

CCCH messages are useful mainly for the purpose of verifying correct channel allocation through the logging
of RACH accesses and the related assignments. Note that the System Information Messages will only be
visible whenever changes are made to the base station parameters. They are no continuously logged, although
they are continuously broadcast on the BCCH.
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All references in this section are relative to GSM 04.08 or GSM 04.60.

Table 9.
M essage Reference Supported
Location Updating Request 04.08/9.2.15 Yes
Location Updating Accept 04.089.2.13 Yes
Channel Request 04.08/9.1.8 Yes
Immediate Assignment 04.08/9.1.18 Yes
Packet System information 1 04.60/11.2.18 Yes
Packet System information 13 04.60/11.2.25 Yes
Packet System information 2 04.60/11.2.19 Yes
Packet System information 3 04.60/11.2.20 Yes
Packet System information 3bis 04.60/11.2.21 Yes

Observation Point 7 - SNDCP Over-the-Air Messages

Subnetwork Dependent Convergence Protocol (SNDCP): This transmission functionality maps network-level
characteristics onto the characteristics of the underlying network. SNDCP is specified in GSM 04.65.

Table 10.
M essage Reference Supported
SN-DATA 7.2 Yes
SN-UNITDATA 7.2 Yes
SNDCP-XID 6.8 Yes

Protocol Layers and Messages
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Protocol Layers and Messages

Observation Point 8 - IP Messages

Unlike most of the other protocols, IP only has a single type of message: the datagram. For each datagram, the
IP header fields will be displayed by nhame and the user data will be displayed as a hex dump.

For each datagram, the following fields will be displayed:

= \ersion

= Internet Header Length

« Type of Service

< Total Length

= ldentification

< Flags

< Fragment Offset

= Time to Live

= Protocol

= Header Checksum

e Source Address - Only the IP address is displayed. No attempt is made to look up the host name
= Destination Address - Only the IP address is displayed. No attempt is made to look up the host name
= Data - This contains the user data and any IP options displayed in hex.

For a more detailed explanation of these fields, refer to the Internet Engineering Task Force (IETF) document
RFC 791.

Observation Point 9 - RLP Over-the-Air Messages

The Radio Link Protocol (RLP) stack layer provides reliable transportation of data between the mobile station
and the PPP layer by using a Frame Check Sequence (FCS) for error detection and providing for
retransmission of corrupted or missing data. RLP is specified in GSM 04.22.

Observing the messages set and received by this layer is only useful if you are using GSM data channels in
non-transparent mode. See “GSM Circuit Switched Data (CSD)” on page 75 for more information.

Observation Point 10 - PPP Over-the-Air Messages

The Point-to-Point Protocol (PPP) is associated with data channels. It allows a mobile station to transfer IP
packets to and from the IP layer. PPP is specified in the Internet Engineering Task Force (IETF) document
RFC 1548.

For more information about data channel support in the test set, see “Data Channel” on page 55.
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Protocol Layers and Messages

Observation Point 11 - PPP HDLC Over-the-Air Messages

The PPP High Level Data Link Control observation point provides access to the full PPP frame that is sent or
received by the test set. Some header and footer octets are removed from the frame displayed in the PPP
observation point. The additional octets viewable in the PPP HDLC layer are:

Front of the Frame

< Flag

= Address

= Control

Back of the Frame

< Frame Check Sequence (FCS)
e Closing Flag

PPP Observation Point and PPP HDLC Observation Point Comparison

Fomm e oo - S B +

| Fl ag | Address | Control | <--- HDLC franme only
| 01111110 | 111121111 | 00000011 | <--- not PPP frane
U B S [ +

Fomm e e oo o m e e e oo - Fommm e oo - +

| Protocol | Information | Padding | <--- viewable in both
| 8/16 bits]| * | * |

U T [ TS +

Fomm e e oo B B

| FCS | Fl ag | Inter-frame Fill <--- HDLC franme only
| 16/32 bits| 01111110 | or next Address <--- not PPP frame
U B S o e e e oo

Operating Considerations

This observation point is not enabled by default. If you want to capture the PPP HDLC frames using the WPA,
you should enable PPP_HDLC in the Test Set Message Filter Settings.

Observation Point 12 - RRLP Over-the-Air Messages

See “RRLP Configuration” on page 257 for more information about the RRLP layer support in the test set.

Related Topics
“Protocol Logging” on page 40
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Protocol Layers and Messages
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Protocol Logging Requirements

Protocol Logging Requirements

The Lab Application enables the test set to log protocol messages. Protocol messages are forwarded to the
Wireless Protocol Advisor (WPA) software, which is required for message display and analysis. This software
is included with the lab application and will run on PCs that meet the following system requirements:

Summary of Requirements for the Wireless Protocol Advisor

NOTE These requirements are subject to change or addition without notice. Always refer to the product
web page for the latest information.

= PC Operating System:
— Microsoft] Windows[J 98
— Microsoftd Windows[J NT 4 SP3/4/5
— Microsoftd Windows[J 2000
e 300 MHz Pentium or equivalent recommended
e 128 MB RAM recommended
= 250 MB available disk space required for installation
< 100 MB available disk space recommended for storing logged information
= Video resolution minimum 800 by 600 pixels with at least 256 colors

< LAN or WAN connectivity required to connect to the test set
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Activating Protocol Logging From the Test Set

Activating Protocol Logging From the Test Set

This section is only applicable to the lab applications.

Logging can be started or stopped using the test set’s front panel or GPIB commands. If the Wireless Protocol
Advisor (WPA) software is not attached to the test set an error message is generated.

NOTE The WPA software performs the same start/stop functions when the REC (RECord) button is
selected. Refer to the WPA on-line Help for details.

Related Topics

“How to use Protocol Logging” on page 1426
“CALL:PLOGging” on page 13
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Data Channel

Data Channel
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Data Channel
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Data Channel

Data Channel

The Data Channel function allows you to use the test set as a router while you exchange IP datagrams
between the MS and remote servers.

The test set supports “GSM Circuit Switched Data (CSD)” and both GPRS and EGPRS Packet Switched Data
(PSD).

There are several applications of the Data Channel:
e “Ping” on page 57
= “WAP Test with the Data Channel” on page 61(link your WAP device to a wml server)

= “Modem Functional Test with the Data Channel” on page 64(e.g. to test a GPRS wireless modem, connect a
PC with an html browser to the modem, and route the data through the test set to an html server)

e “FTP Throughput Test with the Data Channel” on page 67(use FTP to transfer data to and from an FTP
source)

« “Base Station Emulation with the Data Channel” on page 71(use the test set as a router to transfer
datagrams from your application to a wireless device)
Related Topics

“Protocol Logging and Data Channel Troubleshooting” on page 1471
“GSM Circuit Switched Data (CSD)” on page 75
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Data Channel
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Ping

Ping
This section is only applicable to the lab applications.

Ping is a tool to help check system interconnects. The test set has a Ping feature that allows you to ping either
the DUT IP Address or an alternate address specified by you (see “How to “ping” an IP address from the test
set” on page 1424). It sends an IP datagram (technically an Internet Control Message Protocol (ICMP) Echo
Request message) from the test set to the ping target, and expects a response. You can define the size of the IP
datagram. The default is 64 bytes. The response information is displayed on the test set’s front panel display.
This feature is controlled through the front panel or through GPIB control.

Ping is the simplest implementation of the Data Channel feature. If you are trying to debug a system that is
not responding to a full network setup (for example a WAP setup), try pinging the DUT from a computer
attached to the network. Experiment with very large packets, very long timeouts and continuous pings.
How to Read the Ping Results

If the connection is good, then the device will return a packet to the test set and the packet transfer
information is displayed on the test set’s screen (see “Ping Data Display” on page 57). In this example, the
Ping has been set up to ping only once. Note that it took 2700 msec to complete the ping.

Figure 1. Ping Data Display

64 butes from 130.29.179.38 : icmp_seqa = 0, time = 2700ms

Summary Resulis

Packets Transmitted: 1
Packets Received: 1
Packet Loss (£): 0.00

Round Trip (ms) min/avo/max: 2700 2700 [ 2700
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Ping

Operating Considerations

When pinging the DUT, the DUT must either accept a network initiated PDP Context activation or have
requested a PDP Context (for GPRS or EGPRS) or the instrument status should be Connect ed + Dat a
(for GSM CSD).

Ping is only available in Active Cell operating mode and when the connection type is set to Auto.

When the Ping originates from the test set and the target is the DUT, the Downlink Source address is
always 130.29.181.203, and Uplink Destination Address is the same value.

Your mobile station must support ping for you to be able to successfully ping the DUT IP Address.
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Protocol Logging During Ping

Protocol Logging During Ping

This section is only applicable to the lab applications.

Ping data passing between the test set and the mobile station can be logged using the Wireless Protocol
Advisor (WPA) (see “Protocol Logging” on page 40). The log results during ping depend on the method used.
Here are several methods and descriptions of the log results.

= “Method 1: Ping the Mobile Station from the Test Set” on page 59

= “Method 2: Ping an Alternate IP Address From the Test Set” on page 59
= “Method 3: Using Ping From Other Devices” on page 60

= “Ping Log” on page 60

Method 1: Ping the Mobile Station from the Test Set

To capture a protocol log while pinging the mobile station from the test set, start a capture in the WPA and
then follow the steps in “Ping the DUT from the test set” on page 1424.

Looking at the Protocol Log

Note that the Source Address for the IP datagram in the Down direction is an unknown IP address. This is an
internal address the test set uses to originate IP traffic from the test set to the mobile station.

See “Ping Log” on page 60 for more information about the log.

Method 2: Ping an Alternate IP Address From the Test Set

To capture a protocol log while pinging an alternate IP address from the test set, start a capture in the WPA
and then follow the steps in “Ping an alternate address from the test set” on page 1425.

If your Alternate Ping Address is anything but the mobile station address, the test set’s protocol logging does
not log this ping. The test set’s logging only captures messages exchanged between the test set and the mobile
station. If you have a network logging device on your LAN, it will show that the source IP address is the test

set's LAN IP address. If your Alternate Ping Address is the mobile station address, then the data is logged by
the test set, and the Source Address for the datagram in the Down direction that contains the ping data is the
same IP address as in Method 1.
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Protocol Logging During Ping

Method 3: Using Ping From Other Devices

Any device on the network that has a ping feature can ping any other device, including the mobile station. For
example, if you have a PC on the LAN that the test set is connected to, you can use ping from that PC to ping
the mobile station.

Example procedure of pinging the mobile station from another device (e.g. a Windows PC):

1. Start protocol logging. See “Protocol Logging” on page 40.
2. Open a MS DOS command prompt on the PC.
3. Type the following command
pi Ng XXX. XXX. XXX. XXX
where XxXX.XxX.XxXx.xxx is the IP address of the mobile station.
4. The ping should respond as normal.
5. Stop logging.

In this case, the Source_Address for the datagram in the Down direction that contains the ping data is the IP
address of your PC.

Ping Log

The Ping can be logged using the Wireless Protocol Advisor (WPA) (see “Protocol Logging” on page 40), and
certain information can be derived from the log of the Ping.

e “Down” in the “Direction” column of the WPA indicates that this is a downlink message and is therefore
passing from the test set to the mobile station.

< Ping is an Internet Control Message Protocol message.

e Typeis ECHO_MESSAGE, which is the instruction to the peer layer at the destination address to generate
an ECHO_REPLY message.

< The IP address of the mobile station is the Destination Address on the downlink datagram and is the
Source Address on the uplink datagram. The alternate address is an address within the test set that
originated the Ping data packet.

= The Type, Code, Checksum, Identifier and Sequence Number are all listed.

Related Topics

“Ping” on page 57

“How to “ping” an IP address from the test set” on page 1424

“Data Channel” on page 55

“Protocol Logging and Data Channel Troubleshooting” on page 1471
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WAP Test with the Data Channel

WAP Test with the Data Channel

The Data Channel facilitates the functional test of a Wireless Application Protocol (WAP) device such as a
WAP-enabled mobile station.

Logging data during this process provides protocol data at useful points in the stack, which may help in
debugging the Device Under Test (DUT).

Before you use the Data channel for WAP, you must have the following information:

an IP address valid for the subnet that you will connect the test set to
the valid subnet mask for that subnet

the default gateway for that network (not the same as the WAP gateway)
a valid IP address for the DUT

the default WAP gateway address (this may be required by the DUT)

A. Hardware Connections

PC for
Logaimg

L VAVAVAVAV gVAV TATYY

Wireless Application Protocol
(WAP) Test

Connect PC to LAN

Please consult with your IT department if you need assistance connecting your PC to the LAN. Refer to
“Protocol Logging” on page 40 for more information about setting up protocol logging.
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WAP Test with the Data Channel

Connect Test Set to LAN

1. Connect the LAN port on the back of the test set to your LAN.

Connect DUT to the Test Set

1. Connect the DUT to the test set. There may be several ways to connect to the RF link of the DUT. The
connection diagram shows a connection to the DUT’s antenna.

B. Test Set and DUT Setup

Set Up Test Set

Sustem Config Screen

Control Configuration Summar

Instrument
Set
b Application: GPRS Lab Applic
EG701A
Format: GPRS
Bt GPIB Address: 14
LAH IP Address: Sk e b B
Subnet Hask: i N e
Application Default Gateuau: Ebh ik BN B
1. Press the Sys Config key to display the System Config screen.
2. Use thel nstrunent Set up softkey (F1) to display the Instrument Setup menu.
3. Enter the IP address for the test set.
4. Use the same menu to set the Subnet Mask.
5. Use the same menu to set the Default Gateway.
6. Press the Call Setup key to go to the Call Setup screen on the test set.
7. Verify that the Oper ati ng Mbde (F1) issetto Acti ve Cel | and the Connecti on Type (F2) is set to
Aut o.

8. Press the left More key to go to the second screen of the Control menu.
9. Select DUT PDP Set up to open the DUT PDP Setup menu on the test set.
10. Set the DUT’s IP address in the DUT PDP Setup menu on the test set.

NOTE The DUT IP address must be on the same subnet as the test set.

Set Up DUT

1. You may need to set some network parameters in the WAP device (the DUT). Some typical parameters

include a home page, Primary Port, or Data Bearer. Set these as needed.

2. You may also need to set a default WAP gateway (may be called Primary IP Address). Do this if necessary.
Some network setups may require that the WAP gateway be on the same side of the firewall as the DUT

and test set.
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WAP Test with the Data Channel

C. Data Connection

The objective of the WAP evaluation is to successfully transfer WAP datagrams. The DUT must complete a
successful PDP Context activation before datagrams can be transferred. With the test set this involves two
steps:

First, the DUT must perform a GPRS attach.

1. Connect the DUT to the RF IN/OUT port of the test set.

2. Turn the DUT on and wait for Attached to appear in the Active Cell: field on the test set’s front panel
display.

NOTE For DUTs that don't perform a GPRS attach automatically, you may have to set the DUT to data
mode.

Second, the DUT must request a PDP Context Activation.

1. Use the DUT to initiate data transfers. The DUT will request an activation, the DUT’s IP address will be
assigned by the test set, and the PDP Context will be active.

Additional Information:

If the Network initiates a data transfer before the DUT has requested a PDP context, the 8960 will send a
Request_PDP_Context_Activation message. No data will be sent to the DUT until a PDP Context has been
activated.

2. This can be observed by looking for “PDP Active” in the Active Cell Status: field.

NOTE You can also perform some measurements while using the Data Channel:

< BLER measurements are supported.
e TX measurements are supported.
< BER measurements are not supported.

= Logging is possible during Data Channel operation.

How do You Know When You Have Succeeded?
You have made a successful data connection if you can:

= Look at the WAP device and verify that the pages you were trying to transfer have actually transferred.

= See data transfer in both directions by observing the Counters field in the Call Setup screen.

Related Topics

“Protocol Logging and Data Channel Troubleshooting” on page 1471
“Data Channel” on page 55
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Modem Functional Test with the Data Channel

Modem Functional Test with the Data Channel

The Data Channel enables testing of wireless modems or GPRS devices with built-in modems, typically using
dial-up connections. If the modem is not built-in, it is usually controlled from another device such as a PC.

Before you use the Data channel for modem testing, you must have the following information:
« an IP address valid for the subnet that you will connect the test set to
= the valid subnet mask for that subnet

= the default gateway for that network

< avalid IP address for the modem or its controlling PC (even though the modem is the Device Under Test
(DUT), typically a PC will be assigned the IP address)

A. Hardware Connections

PC kar Logging

PC for comirol of BUT
and applicatiss vinwar

o

4 i1
Wiinalea
.. Madam

FirewalA_A AN sy

MODEM Functional Test

Connect Logging PC to LAN

Please consult with your IT department if you need assistance connecting your PC to the LAN. Refer to
“Protocol Logging” on page 40 for more information about setting up protocol logging.

Connect Test Set to LAN
1. Connect the LAN port on the back of the test set to your LAN.

Connect DUT (Modem and Control PC) to the Test Set

1. Connect the modem to the PC as appropriate for your application.
2. Connect the DUT to the test set.
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Modem Functional Test with the Data Channel

B. Test Set and DUT Setup

Set Up Test Set

Sustem Config Screen

Control Configuration Summar

Instrument
Setup 7 R :
Application: GPRS Lab Applic
EG7O1A
Format: GPRS
Eﬂm:? 7 GPIB Address: 14
LAH IP Address: LR F R R Y
Subnet Hask: A N e
Application Default Gateuau: E O F O RE W

Press the Sys Config key to display the System Config screen.

Use the I nstrunent Set up softkey (F1) to display the Instrument Setup menu.

Enter the IP address for the test set.

Use the same menu to set the Subnet Mask.

Use the same menu to set the Default Gateway.

Press the Call Setup key to go to the Call Setup screen on the test set.

Select Dat a Conn Type and set the field to | P Dat a.

Press the left More key to go to the second screen of the Control menu.

Select DUT PDP Set up to open the DUT PDP Setup menu on the test set.

10.Set the DUT's IP address (or the address of the controlling PC) in the DUT PDP Setup menu on the test set.

© ©® N o g > w DN PR

Note: The entered IP address must be on the same subnet as the test set.

Set Up DUT

1. You may need to set the IP address or other network parameters in the controlling PC or the GPRS device.
Set these as needed.

2. If using a dial-up connection, you may need to set up Dial-Up Networking in your PC. Do this as needed.

C. Modem Functional Test

In order to test the functioning of the DUT, it must first complete a successful PDP Context activation. With
the test set this involves two steps:

First, the DUT must perform a GPRS attach.

1. Connect the DUT to the RF IN/OUT port of the test set.

2. Turn the DUT on and wait for Attached to appear in the Active Cell: field on the test set’s front panel
display. Some modems may need to attempt data transfer before it attaches to the test set. Sometimes the
modem will attach if the number *99# is dialed.
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Modem Functional Test with the Data Channel

NOTE For DUTSs that don't perform a GPRS attach automatically, you may have to set the DUT to data
mode.

Second, the DUT must request a PDP Context Activation.

1. Use the DUT to initiate data transfers. The DUT will request an activation, an IP address will be assigned
by the test set, and the PDP Context will be active.

2. This can be observed by looking for “PDP Active” in the Active Cell Status: field.

NOTE You can also perform some measurements while using the Data Channel:

< BLER measurements are supported.
= TX measurements are supported.
< BER measurements are not supported.

= Logging is possible during Data Channel operation.

How do You Know When You Have Succeeded?

You have made a successful data connection if you can:

< Browse the Internet over the DUT.

= See data transfer in both directions by observing the Counters field in the Call Setup screen of the test set.

« Look at the DUT and its PC and verify that the data you were trying to transfer has actually transferred.

Related Topics
“Protocol Logging and Data Channel Troubleshooting” on page 1471
“Data Channel” on page 55
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FTP Throughput Test with the Data Channel

FTP Throughput Test with the Data Channel

The Data Channel facilitates File Transfer Protocol (FTP) via the device. Typically this is done with a dial-up
connection to an external PC using a GPRS PCMCIA modem or an external GPRS modem.

With appropriate evaluation tools on the Control PC, you can measure the throughput of the modem. Many
commercial FTP programs provide detailed information on transfer speed.

To empirically measure the throughput, the performance of the network must be known. For this reason, it is
not recommended to perform this evaluation while connected to the Internet. A “Direct Connection” or
Intranet connection should be used instead.

A. Hardware Connections

PC for Logging
and FTP

or Intranet PC for Control
LAN Port af DUT and FTP

rl'\.

ﬁimlas
-H.__Mudarnxi

FTP Throughput Evaluation

Connect PC to LAN

Please consult with your IT department if you need assistance connecting your PC to the LAN. Refer to
“Protocol Logging” on page 40 for more information about setting up protocol logging.

Connect Test Set to LAN
1. Connect the LAN port on the back of the test set to your LAN.
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FTP Throughput Test with the Data Channel

Direct Connection An alternate connection may be made using the Direct Connection method of connecting
to the test set. This may be preferred, since it won't be necessary to characterize the Intranet for the
throughput evaluation.

Make the following connections:

1. Connect the Logging PC directly to the LAN port of the test set using a crossover cable.

2. When setting up the test set and PCs (see “B. Test Set and DUT Setup” on page 68), set the IP addresses of
the PCs and test set to any valid IP addresses, as long as they are on the appropriate subnets.

Connect DUT to the Test Set

1. Connect the modem to the PC as appropriate for your application.
2. Connect the DUT to the test set.

B. Test Set and DUT Setup

Set Up Test Set

Suystem Config Screen

Control Configuration Summary

Instrument
Setup 7 R S
Application: GPRS Lab Application
EGZ7D1A A.01
Format: GPRS
Eﬂm:? 7 GPIE Address: 14
LAH IP Address: Eb D i
Subnet Mask: NG e
Application Default Gateuau: E O F O RE W

Press the Sys Config key to display the System Config screen.

Use the I nstrunent Set up softkey (F1) to display the Instrument Setup menu.

Enter the IP address for the test set.

Use the same menu to set the Subnet Mask.

Use the same menu to set the Default Gateway.

Press the Call Setup key to go to the Call Setup screen on the test set.

Select Dat a Conn Type and set the field to | P Dat a.

Press the left More key to go to the second screen of the Control menu.

Select DUT PDP Set up to open the DUT PDP Setup menu on the test set.

10.Set the DUT’s IP address (or the address of the controlling PC) in the DUT PDP Setup menu on the test set.

© ® N o 0O > W DN

Note: The entered IP address must be on the same subnet as the test set.
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FTP Throughput Test with the Data Channel

Set Up DUT

1. You may need to set the IP address or other network parameters in the controlling PC or the GPRS device.
Set these as needed.

2. If using a dial-up connection, you may need to set up Dial-Up Networking in your PC. Do this as needed.

C. Data Connection

In order to test the throughput of the DUT during active data transfer, the DUT and test set must first
complete a successful PDP Context activation. With the test set this involves two steps:

First, the DUT must perform a GPRS attach.

1. Connect the DUT to the RF IN/OUT port of the test set.

2. Turn the DUT on and wait for Attached to appear in the Active Cell: field on the test set’s front panel
display. Some modems may need to attempt data transfer before it attaches to the test set. Sometimes the
modem will attach if the number *99# is dialed.

NOTE For DUTs that don’'t perform a GPRS attach automatically, you may have to set the DUT to data
mode.

Second, the DUT must request a PDP Context Activation.

1. Use the DUT or the server to initiate transfers. The DUT will request an activation, an IP address will be
assigned by the test set, and the PDP Context will be active.

2. This can be observed by looking for “PDP Active” in the Active Cell Status: field.

NOTE You can also perform some measurements while using the Data Channel:

< BLER measurements are supported.
e TX measurements are supported.
< BER measurements are not supported.

= Logging is possible during Data Channel operation, but it may affect throughput times.

How do You Know When You Have Succeeded?
You have made a successful data connection if you can:
= You see the data that was transferred on your DUT.
= Measure the throughput.

= See data transfer in both directions by observing the Counters field in the Call Setup screen of the test set.
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FTP Throughput Test with the Data Channel

Related Topics
“Protocol Logging and Data Channel Troubleshooting” on page 1471
“Data Channel” on page 55
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Base Station Emulation with the Data Channel

Base Station Emulation with the Data Channel

You can use the Data Channel and the test set to emulate a base station. This is particularly useful when you
want to have a base station available, for example when demonstrating a wireless application, or when
functionally testing wireless devices on a workbench. You may also want to vary key parameters of the cell,
such as transmit power, and observe how the DUT performs.

Before you use the Data Channel for Base Station Emulation, you must have the following information:
< an IP address valid for the subnet that you will connect the test set to

= the valid subnet mask for that subnet

= the default gateway for that network

« avalid IP address for the DUT

A. Hardware Connections

PC for Logging

LAN Port Application Viewer

Base Station Emulation

Connect PC to LAN

Please consult with your IT department if you need assistance connecting your PC to the LAN. Refer to
“Protocol Logging” on page 40 for more information about setting up protocol logging.

Connect Test Set to LAN

1. Connect the LAN port on the back of the test set to your LAN.
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Base Station Emulation with the Data Channel

Direct Connection An alternate connection may be made using the Direct Connection method of connecting
to the test set. This may be preferred, since it won't be necessary to characterize the Intranet for the
throughput evaluation.

Make the following connections:

1. Connect the Logging PC directly to the LAN port of the test set using a crossover cable.

2. When setting up the test set and PCs (see “B. Test Set and DUT Setup” on page 72), set the IP addresses of
the PCs and test set to any valid IP addresses, as long as they are on the appropriate subnets.

Connect DUT to the Test Set
1. Connect the DUT to the test set.

B. Test Set and DUT Setup

Set Up Test Set

Suystem Config Screen

Control Configuration Summary

Instrument
Setup 7 R S
Application: GPRS Lab Application
EGZ7D1A A.01
Format: GPRS
Eﬂm:? 7 GPIE Address: 14
] LAH IP Address: Eb D i
Subnet Mask: NG e
Application Default Gateuau: E O F O RE W

Press the Sys Config key to display the System Config screen.

Use the I nstrunent Set up softkey (F1) to display the Instrument Setup menu.
Enter the IP address for the test set.

Use the same menu to set the Subnet Mask.

Use the same menu to set the Default Gateway.

Press the Call Setup key to go to the Call Setup screen on the test set.

Select Dat a Conn Type and set the field to | P Dat a.

Press the left More key to go to the second screen of the Control menu.

Select DUT PDP Set up to open the DUT PDP Setup menu on the test set.

10. Set the DUT's IP address (or the address of the controlling PC) in the DUT PDP Setup menu on the test
set.

© ©® N o g > W DN PR

Note: The entered IP address must be on the same subnet as the test set.
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Base Station Emulation with the Data Channel

Set Up DUT

1. You may need to set the IP address or other network parameters in the DUT. Set these as needed.

2. If the device uses a dial-up connection, you may need to set up Dial-Up Networking in the device. Do this as
needed.

Base station emulation is ready. You can adjust the cell settings on the test set as desired. Most Cell
Parameters require the BCH to be OFF (i.e. Operating mode = Cell Off) before adjusting the settings. Cell
Power is an example of a setting that does not require BCH to be OFF. Changing Cell Power, however, or
making ARFCN changes would force the DUT to re-camp.

To use Base Station Emulation to transfer data, you must make a data connection with the DUT. See “C. Data
Connection” on page 73.

C. Data Connection

The DUT must complete a successful PDP Context activation before datagrams can be transferred. With the
test set this involves two steps:

First, the DUT must perform a GPRS attach.

1. Connect the DUT to the RF IN/OUT port of the test set.

2. Turn the DUT on and wait for Attached to appear in the Active Cell: field on the test set’s front panel
display.

NOTE For DUTs that don't perform a GPRS attach automatically, you may have to set the DUT to data
mode.

Second, the DUT must request a PDP Context Activation.

1. Use the DUT or the server to initiate transfers. The DUT will request an activation, an IP address will be
assigned by the test set, and the PDP Context will be active.

2. This can be observed by looking for “PDP Active” in the Active Cell Status: field.

NOTE You can also perform some measurements while using the Data Channel:

< BLER measurements are supported.
e TX measurements are supported.
< BER measurements are not supported.

= Logging is possible during Data Channel operation.

How do You Know When You Have Succeeded?
You have made a successful data connection if you can:
« Look at the DUT and verify that the data you were trying to transfer has actually transferred.

e See data transfer in both directions by viewing the number of packets transferred in the Counters window
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Base Station Emulation with the Data Channel

of the Call Setup screen on the test set.

Related Topics

“Protocol Logging and Data Channel Troubleshooting” on page 1471
“Data Channel” on page 55
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GSM Circuit Switched Data (CSD)

GSM Circuit Switched Data (CSD)

This section is only applicable to the lab applications.
This section discusses the GSM Circuit Switched (CSD) feature in the test set.

e “GSM CSD Capability in the Test Set” on page 75
= “Bit Rate and Mode Negotiation” on page 75

= “Operating Considerations” on page 76

GSM CSD Capability in the Test Set

The circuit switched data (CSD) channel capability in the test set allows you to simulate a real-time GSM data
transfer between your mobile station and a full network. The test set supports:

= establishing a mobile originated circuit switched data call,

= various bit rate, mode, and channel type combinations (See “CSD Configurations” on page 76.),
= |P datagrams routing to and from the mobile station through the test set's LAN interface,

« and terminating the PPP connection.

After establishing a CSD connection, the connection operates in full-duplex. IP datagrams originating from
either the mobile station or the “network” may be transferred over this link.

The RF link is maintained even when there is no data being sent or received and is only terminated when you
end the call from either the test set, mobile station, or from an attached PC. The only exception occurs if the
test set determines that an error condition has been met. If this occurs, the test set drops the call.

For the duration of the CSD connection, the connection status displays “Connected + Data”. For the location of
the connection status on the front panel display, see “Instrument Status Area” on page 1447.

NOTE Only Mobile Originated CSD calls are currently supported.

Bit Rate and Mode Negotiation
Various modes and bit rates can be used in CSD connections. There are two possible modes:

« Transparent - The raw rate-adapted bits from the over-the-air (OTA) frame are passed to PPP directly. A
connection using transparent mode does not provide for re-transmissions and has no error detection
mechanism beyond the CRC at Layer 1.

< Non-Transparent - This mode uses the Radio Link Protocol (RLP) stack layer to provide a reliable transport
mechanism. The RLP layer provides for the retransmission of corrupted data and uses a Frame Check
Sequence (FCS) for error detection.
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GSM Circuit Switched Data (CSD)

Bit rates can be 2400, 4800, or 9600 bps. The following table illustrates the possible configurations and the
support provided by the test set.

Table 11. CSD Configurations

Speed (bps) | Mode Channel Type | Test Set
Support
14400 Transparent and Non-Transparent Full Rate No
9600 Transparent and Non-Transparent Full Rate Yes
4800 Transparent and Non-Transparent Full Rate Yes
4800 Transparent and Non-Transparent Half Rate No
2400 Transparent Full Rate Yes
2400 Transparent Half Rate No

The test set provides the mode and bit rate requested by the mobile station, if they are supported. When the
mobile station’s request is not supported, a warning is generated and the call is dropped.

NOTE The test set does not have any control over the mode or bit rate requested by the mobile station.
Control for this in the mobile station differs between manufacturers. Possible control methods
include configuration options available via the mobile station’s user interface or by establishing a
dial-up connection with the mobile station and using your PC to send it AT commands. Refer to
GSM 7.01 for more information.

Operating Considerations

Operating Mode
The Cperati ng Mode must be set to Acti ve Cel |l to use the CSD capability in the test set.

Connection Type

The Connect i on Type must be set to Aut o to use the CSD capability in the test set.

NOTE If the connection type is changed while a GSM CSD call is established, the call is dropped by the
test set.
Measurements

Bit Error Rate(BER) or Fast Bit Error Rate (FBER) measurements are not supported during CSD connections.

It may be possible for you to make all the GSM transmitter measurements. If your phone goes into DTX mode
and stops transmitting, it is not possible to make GSM transmitter measurements.
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GSM Circuit Switched Data (CSD)

Related Topics
“Ping” on page 57
“WAP Test with the Data Channel” on page 61
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GSM Circuit Switched Data (CSD)

78

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\gprsla_gen_bse_gsm_csd.fm



Measurements

Measurements
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Analog Audio Measurement Description

Analog Audio Measurement Description

This measurement is not applicable to GPRS.

How is an analog audio measurement made?

The analog audio measurement can measure Audio Level (V), SINAD (dB), Distortion (%), and Audio
Frequency. Measurements are made through the test set’s front panel AUDIO IN connectors. When measuring
a mobile’s audio output, the audio signal may come from either an acoustic coupler or from a test interface
connection to the mobile’s audio circuitry.

SINAD is one of four measurements available from the Analog Audio measurement. However, SINAD
measurements are not typically made when testing GSM mobiles but are more common when testing AMPS or
analog mobiles.

See “Analog Audio Measurement Block Diagram” on page 82.

The AUDIO IN connectors feed the inputs to a floating-input differential amplifier, with each input having an
impedance of about 100,000 ohms to chassis ground. For best noise immunity, connect the audio signal and its
ground reference to the two input ports through shielded coaxial cables, or input the signal to the AUDIO IN
HI1 connector and ground the AUDIO IN LO connector’s center contact.

SINAD/Distortion State

Select On or Off to enable or disable the SINAD and Distortion measurements. This can be done remotely
using the “SETup:AAUDI0:SDIStortion:STATe” on page 1045. When On, these measurement results are
displayed on the screen below the Audio Level measurement. The SINAD/Distortion Fundamental Frequency
must be entered to specify the audio frequency for the measurement (range: 100 Hz to 10 kHz).

Audio Frequency State

Select On or Off to enable or disable the analog audio frequency measurement.

Filter Type

< None - no filtering is provided (default).

e 100 Hz BW BPF - The 100 Hz BW Band Pass Filter (Tunable) setting is available when this filter is
selected, and can be set in the range of 200 Hz to 20 kHz.

e (C-Message - This type of filter is typically used when testing AMPS or other analog mobiles, and not GSM
mobiles.

e 50 Hz to 15 kHz
e 300 Hz to 15 kHz

Detector Type

Select either Peak or RMS (default) for making and displaying an analog audio level measurement (does not
affect other measurements). The type of detector selected is displayed next to the Audio Level measurement
results. A 1-volt rms sinewave input signal would measure 1.414 Vpe, When the Peak detector is used. A

1-volt peak input signal would measure 0.707 Vgy\s When the RMS detector is used.
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Analog Audio Measurement Description

Expected Peak Voltage

The Expected Peak Voltage sets the analog audio clipping level and must be set. This voltage is always the
absolute peak audio input signal voltage expected at the AUDIO IN connectors, and must be in the range of
7.07 MVpeai (5 MVyms) 10 20 Vieq. Remember, measuring a 1-volt rms sinewave input signal would require a

1.414 Vpeak €Xpected voltage value to avoid clipping (over-driving) the input.

De-Emphasis State

Set to On or Off (default) to enable or disable 750 microsecond de-emphasis.

Expandor Reference Level

Set value from 10 mV/kHz to 10 V/kHz, or Off (default). Entering a numeric value automatically turns the
state to On. Entering Off disables the expandor (state = Off).

Trigger Source

Analog audio measurements use immediate triggering and are continuously re-triggered each time the Trigger
Arm parameter is set to Continuous. Trigger timing is independent of any mobile protocol signaling.

Related Topics

“Analog Audio Measurement Block Diagram” on page 82
“Analog Audio Troubleshooting” on page 1454

“Audio Level Measurement Description” on page 84

“Audio Frequency Measurement Description” on page 83
“SINAD Measurement Description” on page 141

“Distortion Measurement Description” on page 97
“Programming an Audio Frequency Measurement” on page 326
“Programming an Audio Level Measurement” on page 324
“Programming a SINAD Measurement” on page 360
“Programming a Distortion Measurement” on page 338
“Statistical Measurement Results” on page 410 (Multi-measurements)
“Triggering of Measurements” on page 404

“Measurement Timeouts” on page 401
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Analog Audio Measurement Block Diagram

Analog Audio Measurement Block Diagram
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“Analog Audio Measurement Description” on page 80
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Audio Frequency Measurement Description

Audio Frequency Measurement Description

This measurement is not applicable to GPRS.

How is an Audio Frequency measurement made?

Audio Frequency measures the frequency of the signal applied to the front-panel AUDIO IN connectors, and is
one of the Analog Audio measurements. Audio Frequency can be measured for signals in the frequency range
of 100 Hz to 15 kHz, at levels from 7.1 mV peak to 20 V peak, and with a signal-to-noise ratio of 30 dB or
greater.

The analog audio frequency measurement is made after any filtering and processing are applied for the audio
measurements.

Related Topics

“Programming an Audio Frequency Measurement” on page 326
“Analog Audio Measurement Description” on page 80
“Analog Audio Measurement Block Diagram” on page 82

“Analog Audio Troubleshooting” on page 1454
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Audio Level Measurement Description

Audio Level Measurement Description

This measurement is not applicable to GPRS.

How is an Audio Level measurement made?

Audio Level measures the AC voltage of the signal applied to the front-panel AUDIO IN connectors, and is one
of the Analog Audio measurements. Audio Level can be measured for signals in the frequency range of
100 Hz to 20 kHz, at levels from 7.1 mVpeqyc t0 20V ea. The measurement is made after any filtering is

applied, and can be made using an RMS or Peak detector. The type of detector being used for the measurement
is displayed next to the measurement value.

When measuring very low voltages, it may be helpful to use the adjustable bandpass filter and the rms
detector to reduce noise components.

Related Topics

“Programming an Audio Level Measurement” on page 324
“Analog Audio Troubleshooting” on page 1454
“Analog Audio Measurement Description” on page 80

“Analog Audio Measurement Block Diagram” on page 82
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Bit Error Measurement Description

Bit Error Measurement Description

The Bit Error Measurement is applicable to both GSM and GPRS. This measurement description contains two
sections:

e “GSM Bit Error Measurement” on page 85
= “GPRS Bit Error Measurement” on page 88

GSM Bit Error Measurement

Bit Error Measurements versus Fast Bit Error Measurements

There are three commonly used types of bit error measurements in GSM:

< “BER with Frame Erasure” or “Residual BER” when the mobile station has been configured to loopback
Type A.

= “BER without Frame Erasure” or “Non-residual BER” when the mobile station has been configured to
loopback Type B.

e BER using burst-by-burst loopback when the mobile station has been configured to loopback Type C.

The test set allows you to select between Loopback Type A or B, and the fast bit error measurement, which
uses Loopback Type C. Refer also to “Fast Bit Error Measurement Description” on page 100.

NOTE If the test set has codeware version A.02.00 or above, unnecessary loopback commands and
delays can be eliminated by taking advantage of enhancements available.

Previous versions of the test set required you to set the loopback type, and did not have a feature
that allowed time for the loop to close.

How is a Bit Error (BER) Measurement Made?

During BER measurements, the test set generates a downlink TCH with pseudo-random binary sequence,
PRBS-15, data at a known level. The mobile station receives the data, loops it back to its transmitter, and
returns the data to the test set. The test set compares data sent to data received, and BER is calculated.

SETup subsystem commands are sent to the test set to specify the time taken to close its loopback path,
whether to open or close a loop during downlink signaling operations (for example, channel assignment), the
number of bits to test, measurement type, speech frames delay, measurements units, trigger arm, and
measurement timeout values.

When a call is established on the TCH, the loopback type corresponding to one of the BER measurement types
must be sent to the mobile station. The test set closes the loopback automatically and re-opens it when the
measurement is closed (that is, when INITiate:BERRor is OFF).
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Bit Error Measurement Description

You must set the measurement type from one of the six measurement types available, (see
“SETup:BERRor[:TYPE]” on page 1050). If you query a residual result when a non-residual measurement is
initiated, the test set returns 9.91 E+37 (NAN). The Measurement type must be set before initiating a BER
measurement. See “BER Measurement Types” on page 86

The loop must be closed before a BER test can start, using the close loop signalling delay time feature allows
time for the loop to close. See “SETup:BERRor:CLSDelay[:STIMe]” on page 1048 for more details.

Each mobile station may have a different time delay between receiving a speech frame and re-sending it on

the uplink. By default, the test set is configured to LDControl:AUTO:ON, and the amount of delay needed is
determined automatically when the test set has, for two frames, correctly received 80% of the downlink bits
back on the uplink. The test set can be queried for the speech frames delay value.

If necessary, you can manually set the delay (see “SETup:BERRor:LDControl:AUTO” on page 1052).

NOTE In case the test set is not able to correlate the data it transmits on the downlink with the data it
receives on the uplink, a Measurement Timeout value should be set. If a timeout is not set and
the test set is unable to correlate, the measurement will appear to “hang”.

The BER measurement trigger source is always set to immediate. The BER measurement does not offer
multi-measurement results. See “Statistical Measurement Results” on page 410

BER, FBER, and DAUDIO (uplink speech level) measurements are mutually exclusive measurements.
Whichever of these measurements is activated last forces the others to stop.

BER Measurement Types
Residual:
= Residual Type IA (50 bits per speech frame)

« Residual Type IB (132 bits per speech frame)
« Residual Type Il (78 bits per speech frame)

Loopback Type A is sent to the mobile station when one of these residual measurement types is selected. A
BER measurement with FE will return the frame erasure count or ratio results. The mobile station will
indicate in the speech frame, if the downlink frame was received with CRC (cyclic redundancy check) errors
the speech frames are erased. The mobile station sets all bits in the uplink speech frame to 0, indicating
speech frames were erased.

Non-residual:

« Type IA (50 bits per speech frame)
e Type IB (132 bits per speech frame)
= Type Il (78 bits per speech frame)

Loopback Type B is sent to the mobile station when one of these non-residual measurement types is selected. A
BER measurement with CRC's (cyclic redundancy check) will return the CRC count or ratio results. The
mobile station will not indicate if any speech frames in the downlink were erased.
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Bit Error Measurement Description

BER Measurement Results

The results of a BER measurement can be displayed in two ways, (number of errors counted) or (the ratio bad
bits (errors) to total bits counted). If you are using the test set manually, select either Count or % from the
Measurement Units field. If you are using the test set remotely, these results are available using the FETCh
command, see “FETCh:BERRor:COUNTt[:BITS]?” on page 880 or “FETCh:BERRor:RATIio[:BITS]?” on page
885. Alternatively the “FETCh:BERRor[:ALL]?” on page 878 or “FETCh:BERRor:FULL?” on page 883 can also
be used to return the results.

Type A Residual Measurement Results

= Integrity Indicator
= Bit Error Ratio

= Bits Tested

= Bit Error Count

e Frame Erasure Ratio

« Frame Erasure Count

Type B Non-Residual Measurement Results

= Integrity Indicator
< Bit Error Ratio

= Bits Tested

= Bit Error Count

e CRC Ratio

= CRC Count

Related Topics for GSM

“Programming a Bit Error Measurement” on page 329
“Test Adherence to Standards” on page 150

“Fast Bit Error Measurement Description” on page 100
“Programming a Fast Bit Error Measurement” on page 343
“CALL:TCHannel:LOOPback” on page 825

“Bit Error Troubleshooting” on page 1455
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Bit Error Measurement Description

GPRS Bit Error Measurement

How is a Bit Error (BER) Measurement Made?

During BER measurements, the test set generates a downlink PDTCH with pseudo-random binary sequence,
PRBS-15 data at a known level. The mobile station receives the data, loops it back to its transmitter, and
returns the data to the test set. The test set compares data sent to data received, and BER is calculated.

If the test set’s operating mode is set to Active Cell, the data connection type must be set to ETSI Type B
(unacknowledged) or ETSI Type B Acknowledged in order to make BER measurements. This can be done
using “CALL:FUNCtion:CONNection: TYPE” on page 538. Alternatively, you can make BER measurements
when the test set’s operating mode is set to GPRS BCH+PDTCH test mode (see “CALL:OPERating:MODE” on
page 610).

The recommended channel coding scheme for GPRS BER measurements is CS-4. You use the command
“CALL:PDTCH:CSCHeme” on page 627 to set the GPRS coding scheme.

SETup subsystem commands are sent to the test set to specify the loopback delay control mode, number of bits
to test, block delay, measurements units, trigger arm, measurement timeout values, and zero bad block state.

The zero bad block state parameter determines how bad blocks are interpreted by the BER measurement. If
you want more details on this parameter, see “SETup:GBERror:ZBBLocks” on page 1105.

Each mobile station may have a different time delay between receiving a block of data and re-sending it on the
uplink. By default, the loopback delay control mode is set to automatic, and the amount of delay needed is
determined when the test set has, for four consecutive blocks, correctly received 80% of the downlink bits back
on the uplink. The test set can be queried for the block delay value using “FETCh:GBERror:DELay?” on page
913.

You can specify the first downlink burst to be looped back in the first uplink burst using the command
“CALL:PDTCH:MSLot[:FIRSt]:DOWNIink:LOOPback[:BURSt]” on page 635.

If necessary, you can manually set the delay using “SETup:GBERror:LDControl:AUTO” on page 1102.

NOTE In case the test set is not able to correlate the data it transmits on the downlink with the data it
receives on the uplink, a Measurement Timeout value should be set. If a timeout is not set and
the test set is unable to correlate, the measurement will appear to “hang”.

The BER measurement trigger source is always set to immediate. The BER measurement does not offer
multi-measurement results. If you require more details on multi-measurement results, see “Statistical
Measurement Results” on page 410.

Types of Signal BER can Measure

BER measurements can be made on these types of input signals:

« One or more uplink and downlink PDTCH pairs with the mobile station in active cell mode and the data
connection type set to ETSI Type B or ETSI Type B Acknowledged. If you want to optimize measurement
speed, it is important that the mobile station is set up for the same number of uplink and downlink
PDTCHs.
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Bit Error Measurement Description

e One or more uplink and downlink PDTCH pairs with the mobile station in GPRS BCH+PDTCH test mode
(see “CALL:OPERating:MODE” on page 610 for details on setting the cell operating mode). Note that you
have to manually set your mobile station to synchronize its internal frequency and timing reference with
the test set. You also have to command the mobile station to loop back the PDTCH data.

BER Measurement Results

The results of a BER measurement can be displayed in two ways; the number of errors counted or the ratio of
bad bits (errors) to total bits counted. If you are using the test set manually, both Count and Bit Error Ratio
are displayed on the Bit Error measurement screen. If you are using the test set remotely, these results are
available using the FETCh command, see “FETCh:GBERror:COUNt?” on page 913 or
“FETCh:GBERror:RATI0?” on page 914. Alternatively the command “FETCh:GBERror[:ALL]?” on page 912
can be used to return all of the following results:

= Integrity Indicator

= Bit Error Ratio

= Bits Tested

= Bit Error Count

In addition, the Intermediate Count of Bits Tested result can be queried using “FETCh:GBERror:1COunt?” on
page 914 and the Block Delay can be queried using “FETCh:GBERror:DELay?” on page 913.
Related Topics for GPRS

“Programming a Bit Error Measurement” on page 329

“Test Adherence to Standards” on page 150

“Bit Error Troubleshooting” on page 1455

“Receiver Sensitivity Testing in GPRS” on page 131
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Block Error Measurement Description

Block Error Measurement Description

This measurement is not applicable to GSM.

How is a Block Error (BLER) Measurement Made?

Block Error (BLER) measurements can be used in the production process to test the performance of a GPRS or
EGPRS mobile station’s receiver.

The BLER measurement which the test set provides is based on GPRS receiver tests defined in 3GPP 51.010
(formerly ETSI GSM 11.10), section 14.16 (GPRS) and section 14.18.1 (EGPRS).

The BLER measurement is made using one of the following two methods, depending on the test set’s
configuration:

< |f the test set’s data connection type is set to ETSI Type B or ETSI Type B Acknowledged, in Active Cell
operating mode, or the operating mode is set to either GPRS BCH+PDTCH test mode or EGPRS
BCH+PDTCH test mode:

— The test set generates one or more downlink PDTCHSs at a known level with data of the payload pattern
that you specify. The mobile station receives the data, loops it back to its transmitter, and returns the
data to the test set. The test set compares data sent to data received. A block that is received which has
one or more bit errors within it is marked as having a block error.

The BLER measurement result is calculated irrespective of the Layer 1 reported demodulation status. If
a corrupted burst error or missing burst error is received, the burst is still included in the BLER
measurement result and contributes to the Block Error count.

< |f the test set's data connection type is set to BLER in Active Cell operating mode.

— The test set periodically polls the mobile station, deriving the BLER measurement result from the Radio
Link Control (RLC) layer’s Packet ACK/NACK (Acknowledged/Not Acknowledged) message. Polling the
mobile station for this message provides an indication of which blocks have been successfully received,
and which blocks have been received with an error.

The number of blocks indicated to be in error and the total number of blocks received are counted. The polling
interval can be set using “CALL:FUNCtion:DATA:BLER:POLLiIng:INTerval” on page 542.

BLER measurements cannot be made when the data connection type is set to ETSI Type A in Active Cell
operating mode, nor in BCH test mode. The test set’s operating mode can be set using
“CALL:OPERating:MODE” on page 610. The data connection type can be set using
“CALL:FUNCtion:CONNection:TYPE” on page 538.

The recommended channel coding scheme for GPRS BLER measurements is CS-4. You use the command
“CALL:PDTCH:CSCHeme” on page 627 to set the GPRS coding scheme.

The recommended modulation coding scheme for EGPRS BLER measurements is MCS-9. You use the
command “CALL:PDTCH:MCSCheme” on page 630 to set the EGPRS modulation coding scheme.

You can send SETup subsystem commands to the test set which specify the number of blocks to test, block
delay, trigger arm, and measurement timeout values.
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Block Error Measurement Description

NOTE In case the test set is not able to correlate the data it transmits on the downlink with the data it
receives on the uplink, a Measurement Timeout value should be set. If a timeout is not set and
the test set is unable to correlate, the measurement will appear to “hang”.

Types of Signal BLER can Measure

BLER measurements can be made on these types of input signals:

= One or more uplink and downlink PDTCH pairs with the mobile station in active cell mode and the data
connection type set to ETSI Type B, ETSI Type B Acknowledged, or BLER. If you want to optimize
measurement speed, it is important that the mobile station is set up for the same number of uplink and
downlink PDTCHs.

« One or more uplink and downlink PDTCH pairs with the mobile station in either GPRS BCH+PDTCH test
mode or EGPRS BCH+PDTCH test mode (see “CALL:OPERating:MODE” on page 610 for details on setting
the cell operating mode). Note that you have to manually set your mobile station to synchronize its internal
frequency and timing reference with the test set. You also have to command the mobile station to loop back
the PDTCH data.

BLER Measurement Results

The results of a BLER measurement can be displayed in two ways; the number of block errors counted or the
ratio of bad blocks (errors) to total blocks counted. If you are using the test set manually, both Count and Block
Error Ratio are displayed on the Block Error measurement screen. If you are using the test set remotely, these
results are available using the FETCh command, see “FETCh:BLERror:COUNt?” on page 890 or
“FETCh:BLERror:RATIi0?” on page 891. Alternatively the command “FETCh:BLERror[:ALL]?” on page 889
can be used to return all of the following results:

= Integrity Indicator
= Block Error Ratio
= Blocks Tested

= Block Error Count

In addition, the Intermediate Count of Blocks Tested result can be queried using “FETCh:BLERror:1COunt?”
on page 890 and the Block Delay can be queried using “FETCh:BLERror:DELay?” on page 890.

Related Topics

“Programming a Block Error Measurement” on page 334
“Test Adherence to Standards” on page 150

“Block Error Troubleshooting” on page 1456

“Receiver Sensitivity Testing in GPRS” on page 131
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Block Error Rate (BLER) Reports Description
These reports are not applicable to GSM.

Block Error Rate (BLER) reports can be used in the production process to test the performance of a GPRS
mobile station’s receiver. The BLER result is derived from the Radio Link Control (RLC) layer’s Packet
ACK/NACK (Acknowledged/Not Acknowledged) message. BLER is simply the ratio of the number of
negatively acknowledged blocks to the total number of blocks acknowledged by the mobile station.

The test set uses an Agilent proprietary data connection to enable BLER reports to be retrieved from the
mobile station (For details on how to set the data connection type to BLER, see
“CALL:FUNCtion:CONNection: TYPE” on page 538).

The BLER reports which the test set provides are based on GPRS receiver tests defined in 3GPP 51.010
(formerly ETSI GSM 11.10), section 14.16 (GPRS) and section 14.18.1 (EGPRS).

As well as BLER reports, the test set also provides a Block Error measurement (see “Block Error
Measurement Description” on page 90). Starting or aborting a Block Error measurement does not affect the
BLER reports. In addition, resetting the BLER reports does not affect the BLER measurement.

When are BLER Reports Made?

You obtain BLER results using the GPIB query “CALL:STATus:PDTCh | PDTChannel:BLERror?” on page
809. This query returns the percentage of blocks tested that were in error and the total number of blocks used
to generate the BLER result. To reset the BLER result you must use “SYSTem:MEASurement:RESet” on page
1296. The BLER result does not reset automatically when you connect a different mobile station.

The BLER results are only available when the data connection status is transferring (TRAN). If you require
details on data connection states, see “Data Connection Processing State Synchronization” on page 445.

Using Different Power Levels on Downlink Timeslots

The BLER results are calculated across all active downlink timeslots, not on any individual downlink timeslot.

NOTE When using the multislot configurations which provide two downlinks (D2U1 and D2U2), the test
set requests Packet ACK/NACK (Acknowledged/Not Acknowledged) messages from the mobile
station on timeslot 4. ETSI specifies that the mobile station must respond to these requests on
the same timeslot. If the downlink on timeslot 4 degrades severely (and thus has a large number
of block errors), the mobile station may be unaware of a request for Packet ACK/NACK messages.
If this happens, the BLER reports may hang for long periods or stop completely. This may cause
the data connection to stop after a few seconds.
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Programming BLER Reports

This section provides an example of how to use BLER reports to test a GPRS mobile station’s receiver via
GPIB.

The following procedure assumes that a data connection has been established between the test set and the
mobile station (connection status is Transferring). See “Step 4: Make a Connection” on page 276.

Configure the BCH and PDTCH parameters using the CALL subsystem.

Reset the BLER results using the SYSTem:MEASurement:RESet command.

Use the CALL:STATus:PDTCH:BLERror? query to obtain the first BLER results.

Re-configure the downlink PDTCH power level of one of the bursts using the CALL subsystem.
Reset the BLER results again using the SYSTem:MEASurement:RESet command.

Use the CALL:STATus:PDTCH:BLERror? query to obtain the second BLER results.

o g s~ w NP

Programming Example

10 I This code assunes that the current data connection state is Transferring.
20 !
30 I Configure BCH and PDTCH paraneters

40 QUTPUT 714; " CALL: PDTCH. BAND PGSM' ! Set the PDTCH band.

50 QUTPUT 714; "CALL: POW-60" ! Set the BCH level to -60 dBm

60 QUTPUT 714; " CALL: PDTCH: MSL: CONF D2U1" ! Set the multislot configuration to
70 I two downlinks, one uplink.

80 OUTPUT 714; " CALL: PDTCH: PZER: LEV 30" ! Set the PO reference level to 30 dB.
90 QUTPUT 714; " CALL: PDTCH: CSCH Cs4" | Set the channel coding schene to CS4.
100 !

110 I Performa nmeasurenment reset to ensure a stable data connecti on.

120  QUTPUT 714; " SYST: MEAS: RES"

130 | Read initial BLER ensuring that result is over 2000 bl ocks at | east
140 REPEAT

150 OQUTPUT 714; " CALL: STAT: PDTCH: BLER?"

160 ENTER 714;Bler _initial,Blocks initial

170 UNTIL (Bl ocks_initial>=2000 AND Bl ocks_initial <=2300) ! <= required for
180 I NAN (9.91E+37) case.
190 !

200 I Print results at initial downlink PDTCH power | evel

210 I of -90 dBnm(-60 dBm BCH | evel - 30 dB PO | evel)

220 PRI NT "Bl ocks tested at -90 dBm = "; Bl ocks_initial

230 PRI NT "BLER Result at downlink PDTCH power of -90 dBm = ";Bler_initial
240 !

250 I Set up and sel ect the downlink PDTCH power reduction |evels.

260 OUTPUT 714; " CALL: PDTCH: PRED: LEV1 11db"

270 OUTPUT 714; " CALL: PDTCH: PRED: LEV2 0dB"

280 OUTPUT 714; " CALL: PDTCH: PRED: BURS1 PRL1"

290 OUTPUT 714; " CALL: PDTCH: PRED: BURS2 PRL2"

300 OUTPUT 714; " SYST: MEAS: RES" | Reset the BLER results

310 !

320 ! Now obtain the second set of BLER results when burst 1 has a | ower
330 I power |evel which introduces nore block errors.

340 REPEAT
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350 QUTPUT 714; " CALL: STAT: PDTCH: BLER?"

360 ENTER 714; Bl er _second, Bl ocks_second

370 UNTI L (Bl ocks_second>=2000 AND Bl ocks_second<=2300)

380 !

390 I Print results when downlink burst 1 is at |ower downlink PDTCH

400 I power |evel of -101 dBn{-60 dBm BCH | evel - 30 dB PO level - 11 dB power
410 ! reduction level).

420 PRI NT

430 PRI NT "Bl ocks tested at -101 dBm = "; Bl ocks_second

440 PRI NT "BLER Result at downlink PDTCH power of -101 dBm = "; Bl er_second
450 END

Returned Values

The BLER reports returned by this program are:

e Blocks_initial returnsthe number of blocks tested to calculate the first BLER result.

e Bler_initial returnsthe BLER result, in percent (%) when the downlink PDTCH power levels of both

bursts are at -90 dBm.

e Bl ocks_second returns the number of blocks tested to calculate the second BLER result.

e Bl er _second returns the second BLER result, in percent (%). This result has been obtained when the

downlink PDTCH power level of the first burst has been reduced by 11 dB to -101 dBm.

Related Topics

“Testing a GPRS Mobile Station” on page 316

“Receiver Sensitivity Testing in GPRS” on page 131
“CALL:STATus:PDTCh | PDTChannel:BLERror?” on page 809

“Programming: Getting Started Guide for E1968A GSM/GPRS Mobile Test Application Revision A.01 and

E6701C GSM/GPRS Lab Application Revision C.01” on page 266
“GPRS Data Connection Troubleshooting” on page 1469
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Decoded Audio Measurement Description

This measurement is not applicable to GPRS.

How is a decoded audio (DAUDIO) measurement made?

This measurement is also known as decoded audio or uplink speech level measurement. The DAUDIO
measurement tests the ability of the mobile station to encode an audio signal onto the uplink traffic channel.

1. The audio signal originates from the test set's AUDIO OUT connector. The audio signal is connected to the
mobile station by means of an audio frequency input connector, or acoustically through a speaker placed
near the microphone of the mobile station. See “AFGenerator” on page 455 for set up commands for the test
set’s audio generator.

2. The mobile station digitizes and encodes the audio signal that is transmitted on the uplink TCH.

3. The uplink TCH is decoded with a bit accurate GSM RPE-LTP decoder to yield a block of 13-bit PCM
samples within the DSP. As described in ETSI GSM 06.10.

NOTE The MS needs to be stimulated with a pulsed audio signal during a DAUDIO measurement. The
audio signal must be pulsed at a 10 Hz rate with 50% duty cycle. See
“AFGenerator:PULSe[:STATe]” on page 457.

The decoded audio measurement returns the rms value, in percent of full scale, of the speech signal present on
the uplink (encoded) audio signal over a 100 ms (10 Hz) period of time.

The DAUDIO measurement performs an rms level measurement of a speech signal on the uplink TCH with
optional bandpass filtering. Speech data can be filtered using a tunable 100 Hz bandpass filter prior to
analysis. The center frequency of the 100 Hz bandpass filter may be tuned from 200 Hz to 3.6 kHz. Setting the
frequency will activate the filter.

The trigger source for a DAUDIO measurement is always set to Immediate.

The DAUDIO measurement, BER and Fast BER measurements are mutually exclusive. Whichever of these
measurements is activated last forces the other to become inactive.

Single or Multi-Measurements

The DAUDIO measurement can return single or averaged measurements defined by the multi-measurement
count. A single measurement (multi-measurement count off) returns an estimate of the rms value of the
decoded speech signal after removal of any dc component. The measurement units are in percent of full scale
(%FS), ranging from 0 to 100%. Values greater than 70.70% may only result from non-sinusoidal signals.
Multiple measurements (multi-measurement count >1) provide average, minimum, maximum, and standard
deviation results. An integrity indicator is returned for both multi-measurement states. None of the results
are affected by amplitude offset.

Trigger Source

DAUDIO measurement does not support any trigger source other than immediate.
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Related Topics
“Programming a Decoded Audio Measurement” on page 337

“Test Adherence to Standards” on page 150
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Distortion Measurement Description

This measurement is not applicable to GPRS.

How is a Distortion measurement made?

Distortion is an audio quality measurement that compares the audio signal level from the mobile at a specified
(desired) frequency to the level of signals present at other frequencies. The audio signals from the mobile are
typically measured after digital demodulation of the traffic channel.

The test set makes two measurements to determine distortion. First, the test set measures the total audio
signal level. Next, a precise notch filter is then used to remove the signal at the specified frequency. The
remaining signal level indicates the level of unwanted signals (distortion). Distortion is expressed as a
percentage of the total audio signal.

Distortion can be measured in the range of 100 Hz to 10 kHz.

The distortion measurement can be used to perform the audio harmonic distortion test. For example in an
analog system like AMPS, two audio signals are used: a 1004 Hz tone and the 6000 Hz Supervisory Audio Tone
(SAT). The 1004 Hz tone is notched out to make the measurement.

Related Topics

“Analog Audio Measurement Description” on page 80
“Analog Audio Troubleshooting” on page 1454
“Programming a Distortion Measurement” on page 338

“Test Adherence to Standards” on page 150
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Dynamic Power Measurement Description

How is a Dynamic Power Measurement Made?

The Dynamic Power measurement performs a series of consecutive power measurements on a mobile station
returning a power measurement and an integrity value for each burst measured. Dynamic Power is only
available via the test set’s remote user interface.

NOTE When using the Dynamic Power measurement with an EGPRS mobile, you must select a
modulation coding scheme which uses GMSK modulation (MCS1 through MCS4). The Dynamic
Power measurement does not support 8PSK modulation coding schemes (MCS5 through MCS9).

Dynamic Power is not an ETSI specified measurement.
The signal is measured at the RF IN/OUT port.

Single or Multi-Measurements

The Dynamic Power measurement does not use the multi-measurement state parameter, and so does not
return minimum, maximum, and standard deviation values. Instead, you specify the number of bursts that
you want to measure using the Number of Bursts parameter (see
“SETup:DPOWer:COUNt:NUMBer[:SELected]” on page 1073). A single measurement returns the integrity
indicator and power level for every burst measured. For example, if you set the number of bursts to 15, the
returned comma-separated list contains 15 integrity values followed by 15 corresponding measurement
values.

Types of Signals Dynamic Power can Measure
Dynamic Power measurements can be made on these types of input signals:

e Normal TCH or PDTCH burst with mobile station in active cell mode.

< Normal TCH or PDTCH burst with mobile station in test mode (no protocol).

Input Signal Requirements

The Dynamic Power measurement will complete and meet its measurement accuracy specifications when the
signal meets the following input signal conditions.

< Input signal level is between -20 dBm and +43 dBm.
= Input signal level is within +3 dB and -3 dB of the expected input level.
= Input signal is within 100 kHz of the measurement frequency.

< The measurement frequency is within the currently selected band.

Trigger Source

The only trigger source that the Dynamic Power measurement supports is RF Rise.
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Related Topics

“Programming a Dynamic Power Measurement” on page 340
“SETup:DPOWer” on page 1070

“FETCh:DPOWer” on page 897

“Test Adherence to Standards” on page 150
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Fast Bit Error Measurement Description

This measurement is not applicable to GPRS or EGPRS.

Bit Error Measurements vs. Fast Bit Error Measurements
There are three commonly used types of bit error measurements in GSM:

< “BER with Frame Erasure” or “Residual BER” when the mobile station has been configured to loopback
Type A.

= “BER without Frame Erasure” or “Non-residual BER” when the mobile station has been configured to
loopback Type B.

e BER using burst-by-burst loopback when the mobile station has been configured to loopback Type C.

The test set allows you to select between Loopback Type A or B, and the Fast Bit Error Measurement, which
uses Loopback Type C. Refer also to “Bit Error Measurement Description” on page 85.

NOTE If the test set has codeware version A.02.00 or above, unnecessary loopback commands and
delays can be eliminated by taking advantage of enhancements available.

Previous versions of the test set required you to set the loopback type, and did not have a feature
that allowed time for the loop to close.

How is a fast bit error (FBER) measurement made?

During FBER measurements, the test set generates a downlink TCH with (Pseudo Random Binary Sequence)
PRBS-15 data at a known low level. The mobile station receives the data, loops it back to its transmitter, and
returns the data to the test set. The test set compares data sent to data received, and FBER is calculated. see
“CALL:TCHannel” on page 813

SETup subsystem commands are sent to the test set to specify close loop delay, signal loopback control, the
number of bits to test, TDMA frames delay, measurement unit, trigger arm, and measurement timeout values.

When a call is established on the TCH, the loopback type is sent to the mobile station if the signal loopback
control is on, see “SETup:FBERror:SLControl[:STATe]” on page 1098. If you set signhal loopback control to off,
the loopback type is controlled using “CALL:TCHannel:LOOPback” on page 825. If you are using the test set
manually, the loopback type is controlled using Mobi | e Loopback (F12)on Call Parns menu l of 4.

FBER measurements use mobile station burst-by-burst loopback, referred to as loopback type C. In loopback
type C the comparison is made between the 114 bits of data sent from the test set to the mobile station, then
looped back and received by the test set.

The loop must be closed before a FBER test can start, using the close loop signalling delay time feature allows
time for the loop to close. See “SETup:FBERror:CLSDelay[:STIMe]” on page 1091 for more details.
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Each MS may have a different delay between receiving a TDMA frame and re-sending it on the uplink. By
default, the test set is configured to LDControl: AUTO:ON, and the amount of delay needed is determined
automatically when the test set has, for two frames, correctly received 80% of the downlink bits back on the
uplink. The test set can be queried for the TDMA frames delay value.

If necessary, you can manually set the delay. See “SETup:FBERror:LDControl:AUTO” on page 1096 or
“SETup:FBERror:-MANual:DELay” on page 1097

NOTE In case the test set is not able to correlate the data it transmits on the downlink with the data it
receives on the uplink, a Measurement Timeout value should be set. If a timeout is not set and
the test set is unable to correlate, the measurement will appear to “hang”.

The FBER, BERR and the DAUDIO (uplink speech level) measurements are mutually exclusive, that is which
ever of these measurements is activated last forces the other to become inactive. see “Decoded Audio
Measurement Description” on page 95

FBER measurement trigger source is always set to immediate. The FBER measurement does not offer
multi-measurement results. see “Statistical Measurement Results” on page 410

FBER measurement results

These the measurement results available from an FBER measurement.

The results of a FBER measurement can be displayed in two ways, (hnumber of errors counted) or (the ratio bad
bits (errors) to total bits counted). If you are using the test set remotely these results are available by using the
FETCh command, see “FETCh:FBERror:COUNTt?” on page 909 or “FETCh:FBERror:RATI0?” on page 910. If
you are using the test set manually select either Count or % from the Measurement Units field.

Manual user interface results:

- Fast BER Ratio (bad bits to total bits tested)

= Fast BER Count (bad bits found during a measurement)

< TDMA frame Delay (if TDMA Frame Loopback Delay Control = Manual)
e RX Level

e RX Quality

Remote user interface results:

- Fast BER Ratio (bad bits to total bits tested)

« Fast BER Count (bad bits found during a measurement)

e TDMA Frame Delay (if TDMA Frame Loopback Delay Control = Manual)
= Integrity Indicator

e [Intermediate Count
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Related Topics

“Programming a Fast Bit Error Measurement” on page 343
“Test Adherence to Standards” on page 150

“Bit Error Measurement Description” on page 85
“Programming a Bit Error Measurement” on page 329

“CALL:TCHannel:LOOPback” on page 825
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1/Q Tuning Measurement Description

How is an 1/Q Tuning Measurement Made?

The 1/Q Tuning measurement is used in the production process (normally at mobile pre-test) where the 1/Q
modulator of the mobile is being calibrated. The measurement is normally performed with the mobile station
in test mode and transmitting a GMSK modulated sequence of all Os or all 1s. The mobile can be transmitting
either a bursted signal or a continuous wave signal. 1/Q Tuning is not an ETSI specified measurement.

NOTE When using the 1/Q Tuning measurement with an EGPRS mobile, you must select a modulation
coding scheme which uses GMSK modulation (MCS1 through MCS4). The 1/Q Tuning
measurement does not support 8PSK modulation coding schemes (MCS5 through MCS9).

The carrier frequency is shifted up or down 67.7083 kHz by transmitting a sequence of all Os (+67.7083 kHz)
or all 1s (-67.7083 kHz). The accuracy of the mobile’s I/Q modulator is determined by measuring the level of
spurious signals relative to the desired signal (the desired signal being the carrier frequency +/-67.7083 kHz).
The signals the test set measures are: the carrier frequency (Fc); Fc+/-67.7083 kHz; Fc+/-135.417 kHz;
Fc+/-203.125 kHz and Fc+/-270.833 kHz. These signals are measured at the RF IN/OUT port.

The figure below shows a typical spectrum generated by a mobile transmitting a sequence of all 0s. The peak
at the +67.7083 kHz offset is the one used as the reference.

The 1/Q Tuning measurement also allows you to make an additional relative power measurement at any
frequency you want between -13.0 MHz to -1.0 MHz and +1.0 MHz to +13.0 MHz relative to the carrier
frequency.
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Figure 2. Spectrum of a mobile transmitting a sequence of all Os
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Offset Frequency (kHz)

Single or Multi-Measurements
The 1/Q Tuning measurement can return either single or averaged measurement results.

= If you set the multi-measurement state OFF then only a single measurement is made at each offset.

= |If you set the multi-measurement state ON, and the multi-measurement count number to a value greater
than one, then multiple measurements are made at each offset. The returned results are an average of
these measurements.

Types of Signals I/Q Tuning can Measure
1/Q Tuning measurements can be made on these types of input signals.

e Normal TCH or PDTCH burst without a midamble.
e CW signal.

I/Q Tuning Input Signal Requirements

The 1/Q Tuning measurement will complete and meet its measurement accuracy specifications under the
following input signal conditions.

= Input signal level is between -15 dBm and +43 dBm.
= Input signal level is within +3 dB and -10 dB of the expected input level.
< Signal must be within 500 kHz of expected frequency for RF Rise triggering to function.
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Trigger Source

The trigger source depends on the type of input signal.

Recommended Trigger Source Settings

Input Signal Type Recommended Trigger Source
Normal TCH or PDTCH burst without a | RF Rise

midamble

CW signal Immediate

Related Topics

“Programming an 1/Q Tuning Measurement” on page 345

“Test Adherence to Standards” on page 150
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Output RF Spectrum Measurement Description

The Output RF Spectrum Measurement is applicable to both GSM, GPRS, and EGPRS. This measurement
description contains two sections:

e “GSM Output RF Spectrum Measurement” on page 106
e “GPRS and EGPRS Output RF Spectrum Measurement” on page 109

GSM Output RF Spectrum Measurement

How is an output RF spectrum (ORFS) measurement made?

ORFS is a narrow-band measurement that provides information about the distribution of the mobile station
transmitter’s out-of-channel spectral energy due to modulation and switching as defined in ETSI GSM 05.05,
section 4.2, 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.4 at offsets < 1800 kHz.

The test set’'s measurements include both ORFS due to modulation and ORFS due to switching. Switching and
modulation measurements may be performed from the same burst. If you request both modulation and
switching results at the same frequency offsets, measurement throughput is improved. Measurements are
made using a 30 kHz IF bandwidth, 5-pole synchronously tuned filter.

ORFS due to modulation measures out of channel interference during the useful part of the burst excluding
the midamble. The measurement returns relative results in (dB) using the power in a 30 kHz bandwidth at
zero offset as the reference. You can set 0 to 22 offsets.

ORFS due to switching measures out of channel interference over the entire burst, plus up to 10 additional
bits on either side of the 147 bit wide normal burst. The measurement returns absolute power results (dBm)
for each offset indicating the maximum value over the entire burst. You can set 0 to 8 ORFS due to switching
offsets.

The number of measurements to be averaged for each offset may be different. The test set internally controls
all other aspects of the measurement, including calibration.

TX power (average power), 30 kHz bandwidth power at zero offset, ORFS due to modulation average power,
and ORFS due to switching maximum power are included in an ORFS measurement, when both modulation
and switching measurements are made. (TX power is performed using the same method as described in the
“Transmit Power Measurement Description” on page 144, which synchronizes the measurement with the
burst amplitude).
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ORFS due to modulation

When multiple offsets for the ORFS due to modulation measurement are set, the DSP averages the power
across the appropriate time segments (40 bits) of the burst with a 30 kHz resolution bandwidth, 5-pole,
synchronously tuned filter placed at the center frequency of the burst and compares it to a time segment of the
response of the same filter placed at some frequency offset. The result is a relative power measurement using
the 30 kHz bandwidth power at zero offset as a reference. For each offset you specify, the DSP retunes the
filter and measures the 30 kHz bandwidth power and compares it to the reference, giving a relative power
measurement of signal power over the entire burst. The DSP processes the data and makes the results
available to you. The 30 kHz bandwidth power at zero offset is measured only if you request at least one ORFS
due to modulation measurement.

For offsets up to 1.799999 MHz, an ORFS due to modulation measurement uses the 30 kHz resolution
bandwidth filter required in GSM 05.05. At the 1800 kHz offset frequency the ORFS due to modulation
measurement is made using the 30 kHz resolution bandwidth filter, not the 100 kHz resolution bandwidth
filter required by ETSI.

The ORFS due to modulation measurement measures both the front and back data portions of the burst.
Measurements occur from bit 15 to 60 and from bit 87 to 132. GSM 11.10 recommends that this measurement
is performed on only the back section of the burst. Measuring both the front and back of the burst has the
speed advantage of providing two modulation measurements per burst.

ORFS due to switching

When multiple offsets for the ORFS due to switching measurement are set, the DSP tunes the 30 kHz
resolution bandwidth, 5-pole, synchronously tuned filter to the first requested offset and samples the power of
the signal over the entire burst. The result for this measurement is the maximum of these sampled values and
is reported as an absolute power measurement. The DSP then retunes the filter, samples the signal, processes
the data for each requested offset, then provides the results.

The 30 kHz bandwidth power at zero offset measurement is not made during ORFS due to switching
measurements. In order to make that measurement, you must request at least one ORFS due to modulation
measurement.

Single or Multi-Measurements

To obtain statistical measurement results, the multi-measurement count must be set for both switching and
modulation measurements. (See “Statistical Measurement Results” on page 410 for more information.)

Changing the multi-measurement modulation or switching count number or setting multi-measurement to
ON allows the test set to make multiple measurements at each frequency offset. For modulation
measurements the offset values returned are the average power at each offset. For switching measurements
the offset values returned are the maximum power at each offset. If you set Multi-measurement count state to
OFF only one ORFS measurement is completed at each offset (that is, one ORFS due to modulation, and one
ORFS due to switching measurement).

< |f you want to make multiple ORFS due to modulation measurements and no ORFS due to switching
measurements, a number must be entered in the multi-measurement modulation count, and all the
switching offset frequencies must be off.

< In order to make multiple ORFS due to switching measurements and no ORFS due to modulation
measurements, a number must be entered in the multi-measurement switching count, and all modulation
offset frequencies must be off.

107

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\meas_orfs_desc.fm



Output RF Spectrum Measurement Description

Types of Signals ORFS can Measure

ORFS measurements can be made on these types of input signals:

= Normal GSM TCH burst with mobile station in active cell mode.

= Normal GSM TCH burst with mobile station in test mode.

« Non-bursted signal including GMSK modulation with mobile station in test mode.

For a non-bursted signal, an ORFS due to switching measurement result is not useful.

Input Signal Requirements

The ORFS measurement will complete and meet its accuracy specification under the following conditions:

< Input signal level is between =10 dBm and +43 dBm.
< Input signal level within +/-3 dB of the expected input level.

= Frequency is within +/-200 Hz of expected input frequency.

Trigger Source

Auto triggering is the recommended trigger source for each measurement, allowing the test set to choose the
preferred trigger source. However, you may want to select the trigger source.

Table 12. Recommended Trigger Source Settings

Input Signal Type Recommended Trigger Source

Normal GSM TCH burst with mobile Protocol
station in active cell mode

Normal GSM TCH burst with mobile RF Rise
station in test mode

CW signal Immediate

Related Topics

“Programming an Output RF Spectrum Measurement” on page 347
“Test Adherence to Standards” on page 150

“ORFS Troubleshooting” on page 1462
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GPRS and EGPRS Output RF Spectrum Measurement

How is an output RF spectrum (ORFS) measurement made?

ORFS is a narrow-band measurement that provides information about the distribution of the mobile station
transmitter’s out-of-channel spectral energy due to modulation and switching as defined in ETSI GSM 05.05,
section 4.2, 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.4.

For GPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, the measurement
conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.3 at offsets < 1800 kHz (when the
Multi-Measurement Count - Modulation parameter is set to Off using “SETup:ORFSpectrum:COUNt:STATe”
on page 1134).

For EGPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, and while using
one of the GMSK modulated coding schemes (MCS1, MCS2, MCS3, or MCS4) the measurement conforms to
3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.3 at offsets < 1800 kHz (when the Multi-Measurement
Count - Modulation parameter is set to Off using “SETup:ORFSpectrum:COUNt:STATe” on page 1134).

The test set’s measurements include both ORFS due to modulation and ORFS due to switching.

ORFS due to modulation measures out of channel interference during the useful part of the burst excluding
the midamble. The measurement returns relative results in (dB) using the power in a 30 kHz bandwidth at
zero offset as the reference. You can set 0 to 22 offsets.

ORFS due to switching measures out of channel interference over the one, or two adjacent bursts in the
multislot configuration, plus up to 10 additional bits on either side of the 147 bit wide normal burst. The
measurement returns absolute power results (dBm) for each offset indicating the maximum value over the
entire multislot configuration. You can set 0 to 8 ORFS due to switching offsets.

When measuring a single uplink timeslot, switching and modulation measurements can be performed from
the same burst (provided that the overshoot in the burst is less than 1 dB). If you request both modulation and
switching results at the same frequency offsets, measurement throughput is improved. Measurements are
made using a 30 kHz IF bandwidth, 5-pole synchronously tuned filter.

When measuring two adjacent uplink timeslots, the modulation measurement is performed for only one burst
at a time in the multislot configuration, which you specify using
“RFANalyzer:MANual:MEASurement:BURSt” on page 1025. The switching measurement is performed over
both adjacent bursts in the multislot configuration irrespective of which of the two bursts you have currently
selected to measure.

NOTE In order for the test set to return a valid switching measurement result when measuring two
adjacent uplink bursts, you should ensure that the burst you have selected to measure has a
power level equal to or higher than the expected power level of the other uplink burst in the
multislot configuration. If the selected burst has a lower expected power level, the same
hardware range settings cannot be used for both the modulation and switching measurements
and the test set returns NAN for the switching measurement. The expected power can be set
manually using “RFANalyzer:MANual:POWer:GPRS[:SELected]:BURSt[1] 2]” on page 1028.
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The number of measurements to be averaged for each offset may be different. The test set internally controls
all other aspects of the measurement, including calibration.

TX power (average power), 30 kHz bandwidth power at zero offset, ORFS due to modulation average power,
and ORFS due to switching maximum power are included in an ORFS measurement, when both modulation
and switching measurements are made. (TX power is performed using the same method as described in the
“Transmit Power Measurement Description” on page 144, which synchronizes the measurement with the
burst amplitude).

ORFS due to modulation

When multiple offsets for the ORFS due to modulation measurement are set, the DSP averages the power
across the appropriate time segments (40 bits) of the burst with a 30 kHz resolution bandwidth, 5-pole,
synchronously tuned filter placed at the center frequency of the burst and compares it to a time segment of the
response of the same filter placed at some frequency offset. The result is a relative power measurement using
the 30 kHz bandwidth power at zero offset as a reference. For each offset you specify, the DSP retunes the
filter and measures the 30 kHz bandwidth power and compares it to the reference, giving a relative power
measurement of signal power over the entire burst. The DSP processes the data and makes the results
available to you. The 30 kHz bandwidth power at zero offset is measured only if you request at least one ORFS
due to modulation measurement.

For offsets up to 1.799999 MHz, an ORFS due to modulation measurement uses the 30 kHz resolution
bandwidth filter required in GSM 05.05. At the 1800 kHz offset frequency the ORFS due to modulation
measurement is made using the 30 kHz resolution bandwidth filter, not the 100 kHz resolution bandwidth
filter required by ETSI.

The ORFS due to modulation measurement measures both the front and back data portions of the burst.
Measurements occur from bit 15 to 60 and from bit 87 to 132. GSM 11.10 recommends that this measurement
is performed on only the back section of the burst. Measuring both the front and back of the burst has the
speed advantage of providing two modulation measurements per burst.

ORFS due to switching

When multiple offsets for the ORFS due to switching measurement are set, the DSP tunes the 30 kHz
resolution bandwidth, 5-pole, synchronously tuned filter to the first requested offset and samples the power of
the signal over the entire burst. The result for this measurement is the maximum of these sampled values and
is reported as an absolute power measurement. The DSP then retunes the filter, samples the signal, processes
the data for each requested offset, then provides the results.

The 30 kHz bandwidth power at zero offset measurement is not made during ORFS due to switching
measurements. In order to make that measurement, you must request at least one ORFS due to modulation
measurement.

Single or Multi-Measurements

To obtain statistical measurement results, the multi-measurement count must be set for both switching and
modulation measurements. (See “Statistical Measurement Results” on page 410 for more information.)

Changing the multi-measurement modulation or switching count number or setting multi-measurement to
ON allows the test set to make multiple measurements at each frequency offset. For modulation
measurements the offset values returned are the average power at each offset. For switching measurements
the offset values returned are the maximum power at each offset. If you set Multi-measurement count state to
OFF only one ORFS measurement is completed at each offset (that is, one ORFS due to modulation, and one
ORFS due to switching measurement).
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Output RF Spectrum Measurement Description

If you want to make multiple ORFS due to modulation measurements and no ORFS due to switching
measurements, a number must be entered in the multi-measurement modulation count, and all the
switching offset frequencies must be off.

In order to make multiple ORFS due to switching measurements and no ORFS due to modulation
measurements, a number must be entered in the multi-measurement switching count, and all modulation
offset frequencies must be off.

Measuring ORFS on GPRS and EGPRS mobiles using the BLER data connection type

The result of the Output RF Spectrum measurement relies on pseudo random data being present in the data
field of the RF burst. When using the BLER data connection type, these data fields do not contain pseudo
random data, therefore the results may not be representative.

Types of Signals ORFS can Measure

The following list summarizes the input signal attributes and mobile station operating modes for making PvT
measurements.

All supported GPRS PDTCH multislot configurations with the mobile station in active cell mode.

All supported GPRS PDTCH multislot configurations with the mobile station in GPRS BCH or GPRS
BCH+PDTCH test mode (no protocol).

All supported EGPRS PDTCH multislot configurations with the mobile station in active cell mode and a
modulation coding scheme that uses a GMSK modulation format (MCS1 through MCS4).

All supported EGPRS PDTCH multislot configurations with the mobile station in EGPRS BCH or EGPRS
BCH+PDTCH test mode (no protocol), and a modulation coding scheme that uses a GMSK modulation
format (MCS1 through MCS4).

Non-bursted signal including GMSK modulation with mobile station in test mode.

For a non-bursted signal, an ORFS due to switching measurement result is not useful.

Input Signal Requirements

The ORFS measurement will complete and meet its accuracy specification under the following conditions:

Input signal level is between -10 dBm and +37 dBm.
Input signal level within +/-3 dB of the expected input level.

Frequency is within +/-200 Hz of expected input frequency.
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Output RF Spectrum Measurement Description

Trigger Source

Auto triggering is the recommended trigger source for each measurement, allowing the test set to choose the
preferred trigger source. However, you may want to select the trigger source.

Table 13. Recommended Trigger Source Settings

Input Signal Type Recommended Trigger Source

GPRS PDTCH multislot configuration with | Protocol
mobile station in active cell mode

Normal GPRS PDTCH multislot RF Rise
configuration with mobile station in GPRS
BCH or GPRS BCH+PDTCH test mode

EGPRS PDTCH multislot configuration Protocol
with mobile station in active cell mode and
modulation coding scheme set to MCS1,
MCS2, MCS3, or MCS4

EGPRS PDTCH multislot configuration RF Rise
with the test set in EGPRS BCH or EGPRS
BCH+PDTCH test mode and modulation
coding scheme set to MCS1, MCS2, MCS3,
or MCS4

CW signal Immediate

For more information on measurement triggering, refer to “Triggering of Measurements” on page 404.

Related Topics
“Programming an Output RF Spectrum Measurement” on page 347

“Test Adherence to Standards” on page 150
“ORFS Troubleshooting” on page 1462
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Phase and Frequency Error Measurement Description

How is a phase and frequency error (PFER) measurement made?

The PFER measurement performs a narrow-band (<200 kHz) measurement of the modulation quality and
frequency accuracy of the mobile station’s transmitter. The test set measures frequency error, rms phase error
and peak phase error over the useful part of the burst.

The PFER measurement demodulates the data and compares the measured wave form with the “ideal”
waveform that was expected for the data received. The frequency error is the difference in frequency, after
adjustment for the effect of the modulation and phase error, between the RF transmission from the mobile
station and the test set. The phase error is the difference in phase, after adjustment for the effect of the
frequency error, between the mobile station and the theoretical “ideal” transmission. This measurement
conforms to ETSI GSM 05.05; and ETSI GSM 11.10, section 13.1.

For GPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, this measurement
conforms to ETSI GSM 05.05 (Ver 8.2.0, 7.2.0, 6.6.0), section 4.6.1. It also conforms with 3GPP 51.010
(formerly ETSI GSM 11.10) if used as part of a type approval system.

For EGPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, and while using
one of the GMSK modulated coding schemes (MCS1, MCS2, MCS3, or MCS4), the Phase and Frequency Error
measurement conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.1.

You can measure one of the two adjacent uplink bursts of the multislot configuration at any one time. You
specify the burst to measure using “RFANalyzer:MANual:MEASurement:BURSt” on page 1025. There are no
limits on the relative powers of the two uplink bursts in the multislot configuration.

The PFER measurement is controlled by the DSP in the test set. No calibration is required by the user, the
DSP gets calibration information during test set power up. PFER measurements can be initiated with any
measurement made by the test set.

Single or Multi-Measurements

The DSP demodulates the data and compares the measured waveform with the “ideal” waveform created by
the DSP.

A single burst for a PFER measurement calculates the following:

« peak phase error
< rms phase error
= frequency error

A multiple burst PFER measurement is made when the multi-measurement state is on and calculates the
maximum, minimum and average values for the following:

e peak phase error
< rms phase error
= frequency error

= worst frequency error (worst frequency error is the frequency furthest from zero.)
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All of these results are available using the FETCh command. If the most positive and the most negative
frequency error are the same value, the most positive frequency will be returned. Worst frequency error is only
accessible through GPIB. The test set always has an integrity indicator available regardless of whether it is a
single or multiple burst measurement.

Types of Signals PFER can Measure

PFER measurements can be made on these types of input signals.

Normal GSM TCH or GPRS PDTCH burst with mobile station in active cell mode.

Normal EGPRS PDTCH burst with mobile station in active cell mode, and a modulation coding scheme
that uses a GMSK modulation format (MCS1 through MCS4).

Access (RACH) burst with mobile station in active cell mode.
Normal GSM TCH or GPRS PDTCH burst with mobile station in test mode.

Normal EGPRS PDTCH burst with mobile station in test mode, and a modulation coding scheme that uses
a GMSK modulation format (MCS1 through MCS4).

Access (RACH) burst with mobile station in test mode.

Bursted signal with GMSK modulation without a valid midamble.

Input Signal Requirements

The PFER measurement will complete and meet its accuracy specification of:

Frequency error measurement accuracy of +/-12 Hz + timebase reference (+/-18 Hz for RACH bursts).
rms phase error measurement accuracy of less than +/-1 degree.

Peak phase error measurement accuracy of less than +/-4 degrees.

under these conditions:

Level is between -15dBm and +43 dBm.
Level within +/-3 dB of the expected input level.
Frequency is within +/-100 kHz of expected input frequency.
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Trigger Source

Phase and Frequency Error Measurement Description

Auto triggering is the recommended trigger source for each measurement allowing the test set to choose the
preferred trigger source. However, you may want to select the trigger source. Immediate trigger source is not

recommended for PFER measurements.

Table 14. Recommended Trigger Source settings

Input Signal Type

Recommended Trigger Source

Normal GSM TCH or GPRS PDTCH burst
with mobile station in active cell mode

Protocol or RF Rise

Normal EGPRS PDTCH burst with mobile
station in active cell mode and modulation
coding scheme set to MCS1, MCS2, MCS3,
or MCS4

Protocol or RF Rise

RACH burst with mobile station in active
cell mode (GSM only)

Protocol or RF Rise

frequency offset of +/- 67.7083 kHz

Normal GSM TCH or GPRS PDTCH burst RF Rise
with mobile station in test mode

Normal EGPRS PDTCH burst with mobile RF Rise
station in test mode and modulation coding

scheme set to MCS1, MCS2, MCS3, or

MCS4

RACH burst with mobile station in test RF Rise
mode (GSM only)

Bursted signal with GMSK modulation but | RF Rise
no valid midamble

Non-bursted (CW) signal with a manual Immediate
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Burst Synchronization

The PFER measurement provides you with a choice for the time reference (burst synchronization). (See “Burst
Synchronization of Measurements” on page 408). For GPRS and EGPRS mobiles, you should note that only
the Midamble synchronization method is available when you set the multislot configuration to D2U2 (2
downlink timeslots, 2 uplink timeslots). For more details on setting the multislot configuration, see
“CALL:PDTCH:MSLot:CONFig” on page 634.

Table 15.

Burst Synchronization Description

Midamble References measurement timing to the midamble
transmitted within a timeslot.

RF Amplitude The amplitude rise and fall of a transmitted burst
determines the measurement time reference.

None No edge of the burst is detected, the measurement
is made using the first 87 or 147 bits of data found
centered around the middle of the expected burst
position. Can be used when measuring non-bursted
signals

Related Topics

“Programming a Phase and Frequency Error Measurement” on page 351
“Test Adherence to Standards” on page 150

“Phase and Frequency Error Troubleshooting” on page 1463

“Confidence Levels” on page 1524
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Power versus Time Measurement Description

The Power versus Time Measurement is applicable to both GSM and GPRS. This measurement description
contains two sections:

e “GSM Power versus Time Measurement” on page 117

e “GPRS and EGPRS Power versus Time Measurement” on page 123

GSM Power versus Time Measurement

How is a Power versus Time (PvT) measurement made?

PvT measurements determine if the mobile station’s transmitter power falls within specified power and timing
ranges. Refer to the “Typical GSM PvT Measurement” on page 121.

During a PvT measurement, the test set makes a narrowband point-by-point measurement of the
instantaneous power received during the signal burst. The number of individual samples measured across the
burst is 2220. A pass or fail result is returned based on a mask comparison (defined in “ETSI GSM 05.05 Ver
8.2.0, 7.2.0, 6.6.0 Annex B”).

Included with the narrowband point-by-point measurement is a broad-band PvT carrier power measurement,
labeled as Transmit Power on the Summary screen. The PvT Transmit Power measurement is synchronized to
the burst midamble as recommended in 3GPP 51.010 (formerly ETSI GSM 11.10). (The test set also provides a
faster transmit power measurement that is synchronized to the burst's amplitude. See “Transmit Power
Measurement Description” on page 144).

The dynamic range of the PvT measurement is approximately 70 dB.

This measurement conforms to 3Gpp 51.010 (formerly ETSI GSM 11.10), section 13.3. This is based on ETSI
GSM 05.05 Ver 8.2.0, 7.2.0, 6.6.0 Annex B.

Power versus Time Measurement Results

The primary result of a PvT measurement is the pass/fail result. The pass/fail result that the test set returns
indicates whether the entire burst fell within power and timing ranges determined by a point-by-point
comparison of the power versus time measurement mask.

The PvT measurement examines the burst to determine the points where the burst fails by the most or is
closest to failing the upper and lower limits. These worst case points provide the upper and lower limit margin
results. A negative value, along with the offset time, is returned for the result if the burst fails the mask. A
positive value indicates the burst is within the mask. See “FETCh:PVTime:MASK:ALL?” on page 954.

For statistical analysis, the test set allows you to set up to 12 time markers. These markers do not define the
mask, but are merely used to get results from specified points on the mask. See

“SETup:PVTime: TIME[:OFFSet][:SELected]” on page 1183. Note that these points are not the same as those
used in the point-by-point comparison which determines the pass/fail result.

The Power versus Time measurement allows you to use the ETSI mask specification or define up to two
custom masks of your own. For more information refer to “SETup:PVTime” on page 1163.

The following lists show the results available for single measurements, multi-measurements and statistical
measurements:
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Power versus Time Measurement Description

= Results for a single PvT measurement are listed below. Results one through four can be obtained using the
query “FETCh:PVTime[:ALL]?” on page 950. Results 5 through 8 can be obtained using the query
“FETCh:PVTime:MASK:ALL?” on page 954.

PvT measurement integrity indicator
PvT mask pass/fail result (0 = Pass, 1 & NaN = Fail)
Transmit carrier power with midamble synchronization (average power during the burst)

PvT maximum power at up to 12 time offsets

a > e

Upper limit timing margin worst case (the time offset where the signal came close to or exceeded upper

timing limit)

6. Upper limit power margin worst case (how close to or where the signal exceeded upper power limit)

7. Lower limit timing margin worst case (the time offset where the signal came close to or exceeded lower
timing limit)

8. Lower limit power margin worst case (how close or where the signal exceeded lower power limit)

= In addition to the results you can obtain for a single measurement the following results are also available
for multi-measurements. These results can be obtained using the query “FETCh:PVTime: TXPower:ALL?”
on page 952.

1. Average of transmit carrier power measurements (average of averages)

2. Minimum transmit carrier power measured across each burst

3. Maximum transmit carrier power measured across each burst

4. Standard deviation of transmit carrier power measured across each burst

= Statistical PvT measurement results, calculated from measurements taken at each of the active time offset
markers or across a subset of the markers and available only through programming commands are listed
below. These results can be obtained using the FETCH PVTi ne: POMr gueries.

1. Average Power (in dBc) measured at the marker(s) relative to transmit power (carrier power)

2. Maximum power (in dBc) measured at the marker(s) relative to transmit power (carrier power)
3. Minimum power (in dBc) measured at the marker(s) relative to transmit power (carrier power)
4

. Standard deviation of power (in dBc) measured at the marker(s) relative to transmit power (carrier
power)

< The measurement integrity indicator is another result available for any completed PvT measurement. This
result provides information about error conditions which occurred and may have affected the accuracy of
the most recently completed measurement. For more information about measurement integrity, refer to
“Integrity Indicator” on page 411.

< Measurement progress report is a feature that allows you to periodically see how far multi-measurement
cycle has progressed. When the multi-measurement count is greater than 1, the progress report will
indicate the number of individual sub-measurements that have been completed, n, out of the total number
to be completed, m. “n” is referred to as ICOunt remotely. “m,” the total number of measurements to be
made, is based on the PvT settings you make and the input signal attributes.
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The progress report is displayed on the test set’s screen in an “n of m” format. The number of measurements
completed, n, increases from zero to the total number of measurements which need to be made, m.

Types of Signals Power vs. Time Can Measure

The following list summarizes the input signal attributes and mobile station operating modes for which PvT
can be measured with the test set.

1. Normal GSM TCH burst with mobile station in active cell mode.
2. Normal GSM TCH burst with mobile station in test mode (no protocol).

3. GSM RACH burst with valid midamble with mobile station in active cell mode.

Power vs. Time Input Signal Requirements

The PvT measurement will complete and meet the PvT measurement accuracy specifications when the signal
meets the following input signal conditions.

1. Input signal level is between -15 dBm and +43 dBm.
2. Transmit power is within +/-3 dB of expected input level.

3. Input signal frequency is within +/-10 kHz of expected input frequency.
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Trigger Source

Triggering choices available for the PvT measurement are RF rise, protocol, immediate, and auto. In most
cases, auto triggering provides the optimum measurement triggering condition for the PvT measurement.

When auto triggering is selected, the test set chooses a trigger source based on the optimum trigger source
available. For example, PvT measurements will automatically be triggered by a protocol trigger if a call is

connected or call processing events provide the protocol trigger source.

In situations where no protocol trigger is available, the test set will choose RF rise triggering for the PvT
measurement. An example of this situation might be when the test set is in test mode operating mode.

Table 16. Recommended Trigger Source Settings

Input Signal Type

Recommended Trigger Source

Normal GSM TCH burst with mobile
station in active cell mode

RF Rise or Protocol

RACH burst with mobile station in active
cell mode

RF Rise or Protocol

Normal GSM TCH burst with mobile RF Rise
station in test mode

RACH burst with mobile station in test RF Rise
mode

Bursted signal with GMSK modulation but | RF Rise
no valid midamble

CW signal Immediate

For more information on measurement triggering, refer to “Triggering of Measurements” on page 404.
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Power versus Time Measurement Description

Figure 3. Typical GSM PvT Measurement
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NOTE: dBc = dB relative to the power across the useful part of the burst

Burst Synchronization

The PvT measurement provides you with a choice for the time reference setting (burst synchronization). (See
“Burst Synchronization of Measurements” on page 408).

Table 17.
Burst Synchronization Description
Midamble References measurement timing to the midamble
transmitted within a timeslot.
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Table 17.
Burst Synchronization Description
RF Amplitude The amplitude rise and fall of a transmitted burst
determines the measurement time reference.
None No edge of the burst will be detected, the

measurement will be made using the first 87 or 147
bits of data found centered around the middle of the
expected burst position. For may be used when
measuring non-bursted signals

Related Topics
“Programming a Power versus Time Measurement” on page 354
“Test Adherence to Standards” on page 150

“Power versus Time Troubleshooting” on page 1464
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GPRS and EGPRS Power versus Time Measurement

How is a Power versus Time (PvT) measurement made?

PvT measurements determine if the mobile station’s transmitter power falls within specified power and timing
ranges. Refer to the “Typical PvT Mask for a Two Burst Multislot Configuration” on page 127.

During a PvT measurement, the test set makes a narrowband point-by-point measurement of the transmitted
carrier power of the GPRS or EGPRS mobile station as it varies across a single burst or two adjacent GMSK
modulated TDMA bursts.

NOTE When using the Power versus Time measurement with an EGPRS mobile, you must select a
modulation coding scheme which uses GMSK modulation (MCS1 through MCS4). The Power
versus Time measurement does not support 8PSK modulation coding schemes at this time (MCS5
through MCS9). For more details on setting the modulation coding scheme, see
“CALL:PDTCH:MCSCheme” on page 630.

The number of individual samples measured across a single burst is 2220. When measuring multiple bursts,
2220 samples are taken on each burst, however there is an overlap of approximately 10%. A single pass or fail
result is returned for the entire multislot configuration. This means that if any part of the multislot
configuration fails the multislot mask, the result is a Fail. Additional information is provided to indicate which
segments of the multislot configuration have failed.

Included with the narrowband measurement are broad-band carrier power measurements of the average
power for each of the individual bursts in the multislot configuration. The PvT Transmit Power measurement
is synchronized to the burst midamble as recommended in 3GPP 51.010 (formerly ETSI GSM 11.10). (The test
set also provides a faster transmit power measurement that is synchronized to the burst's amplitude. See
“Transmit Power Measurement Description” on page 144).

The dynamic range of the PvT measurement is approximately 70 dB.

When using the PvT measurement to measure two adjacent bursts, the Guard Period Length parameter must
be set correctly to ensure accurate pass/fail testing of the first guard period. For more details on setting this
parameter see “CALL:MS:TX:BURSt:GPLength” on page 594.

This measurement conforms to ETSI GSM 05.05 (Ver 8.2.0, 7.2.0, 6.6.0), section 4.5 and Annex B. It will also
conform with 3GPP 51.010 (formerly ETSI GSM 11.10) if used as part of a type approval system.

Power versus Time Measurement Results

The primary result of a PvT measurement is the pass/fail result. The pass/fail result that the test set returns
indicates whether the entire multislot configuration fell within power and timing ranges determined by a
point-by-point comparison of the power versus time measurement mask.

The PvT measurement examines the multislot configuration to determine the points which have failed the
most, or the points which are closest to failing the upper and lower limits. These worst case points provide the
upper and lower limit margin results. A negative value, along with the offset time, is returned for the result if
the multislot configuration fails the mask. A positive value indicates the multislot configuration is within the
mask. The command “FETCh:PVTime[:BURSt[1]]:MASK:ALL? FETCh:PVTime:BURSt2:MASK:ALL?” on
page 970 is used to return these values for the burst you specify.
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For statistical analysis, the test set allows you to set up to 12 time markers per burst. These markers do not
define the mask, but are merely used to get results from specified points on the mask. To set these markers
you use “SETup:PVTime:BURSt2: TIME[:OFFSet][:SELected]” on page 1186. Note that these points are a
subset of those used in the point-by-point comparison which determines the pass/fail result.

The Power versus Time measurement allows you to use the ETSI mask specification or define up to two
custom masks of your own. For more information refer to “SETup:PVTime” on page 1163.

The following lists show the results available for single measurements, multi-measurements and statistical
measurements:

= Results for a single PvT measurement are listed below. Results one through four can be obtained using the
query “FETCh:PVTime[:BURSt[1]][:ALL]? FETCh:PVTime:BURSt2[:ALL]?” on page 966. Results 5
through 8 can be obtained using the query“FETCh:PVTime[:BURSt[1]]:MASK:ALL?
FETCh:PVTime:BURSt2:MASK:ALL?” on page 970.

1.
2.
3.

PvT measurement integrity indicator for each burst in the multislot configuration
PvT multislot mask pass/fail result (0 = Pass, 1 & NaN = Fail)

Transmit carrier power with midamble synchronization (average power during the burst) for each burst
in the multislot configuration

PvT maximum power at up to 12 time offsets

5. PvT mask error code (this indicates which parts of the multislot configuration are causing failure). For

more details on the mask error code result see “FETCh:PVTime:MASK]:FAIL]:SEGment?” on page 956.

Upper limit timing margin worst case for each burst in the multislot configuration (the time offset where
the signal came close to or exceeded upper timing limit)

Upper limit power margin worst case for each burst in the multislot configuration (how close to or where
the signal exceeded upper power limit)

Lower limit timing margin worst case for each burst in the multislot configuration (the time offset where
the signal came close to or exceeded lower timing limit)

. Lower limit power margin worst case for each burst in the multislot configuration (how close or where

the signal exceeded lower power limit)

< |In addition to the results you can obtain for a single measurement the following results are also available
for multi-measurements. These results can be obtained using the query
“FETCh:PVTime[:BURSt[1]]: TXPower:ALL? FETCh:PVTime:BURSt2: TXPower:ALL?” on page 967

1.

Average of transmit carrier power measurements (average of averages) for each burst in the multislot
configuration

Minimum transmit carrier power measured across each burst

3. Maximum transmit carrier power measured across each burst

Standard deviation of transmit carrier power measured across each burst
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Statistical PvT measurement results, calculated from measurements taken at each of the active time offset
markers or across a subset of the markers and available only through programming commands are listed
below. These results can be obtained using the FETCH PVTi ne[ : BURSt [ 1] ] : POXr and

FETCH PVTi ne[ : BURSt [ 2] ] : POMr queries.

1. Average Power (in dBc) measured at the marker(s) relative to transmit power (carrier power)

2. Maximum power (in dBc) measured at the marker(s) relative to transmit power (carrier power)
3. Minimum power (in dBc) measured at the marker(s) relative to transmit power (carrier power)
4

. Standard deviation of power (in dBc) measured at the marker(s) relative to transmit power (carrier
power)

The measurement integrity indicator is another result available for any completed PvT measurement. This
result provides information about error conditions which occurred and may have affected the accuracy of
the most recently completed measurement. For more information about measurement integrity, refer to
“Integrity Indicator” on page 411.

The measurement progress report is a feature that allows you to periodically see how far a
multi-measurement cycle has progressed. When the multi-measurement count is greater than 1, the
progress report indicates the number of individual sub-measurements that have been completed, n, out of

the total number to be completed, m. “n” is referred to as ICOunt remotely. “m,” the total number of
measurements to be made, is based on the PvT settings you make and the input signal attributes.

The progress report is displayed on the test set’s screen in an “n of m” format. The number of measurements
completed, n, increases from zero to the total number of measurements which need to be made, m.

Types of Signals Power vs. Time Can Measure

The following list summarizes the input signal attributes and mobile station operating modes for making PvT
measurements.

1.
2.

All supported GPRS PDTCH multislot configurations with the mobile station in active cell mode.

All supported GPRS PDTCH multislot configurations with the mobile station in GPRS BCH or GPRS
BCH+PDTCH test mode (no protocol).

. All supported EGPRS PDTCH multislot configurations with the mobile station in active cell mode and a

modulation coding scheme that uses a GMSK modulation format (MCS1 through MCS4).

All supported EGPRS PDTCH multislot configurations with the mobile station in EGPRS BCH or EGPRS
BCH+PDTCH test mode (no protocol), and a modulation coding scheme that uses a GMSK modulation
format (MCS1 through MCS4).

For details on the multislot configurations which the test set supports, see “CALL:PDTCH:MSLot:CONFig” on
page 634.
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Power vs. Time Input Signal Requirements

The PvT measurement will complete and meet the PvT measurement accuracy specifications when the signal
meets the following input signal conditions.

1. Input signal level is between -15dBm and +43 dBm.
2. Input signal level is within +/-3 dB of expected input level.

3. Input signal frequency is within 10 kHz of the measurement frequency.

Trigger Source

The triggering choices available for the PvT measurement are RF rise, protocol, immediate, and auto. In most
cases, auto triggering provides the optimum measurement triggering condition for the PvT measurement.

When auto triggering is selected, the test set chooses a trigger source based on the optimum trigger source
available. For example, PvT measurements are automatically triggered by a protocol trigger if a data
connection is established or data connection processing events provide the protocol trigger source.

In situations where no protocol trigger is available, the test set chooses RF rise triggering for the PvT
measurement. An example of this situation is when the test set is in one of the test mode operating modes.

Table 18. Recommended Trigger Source Settings

Input Signal Type Recommended Trigger Source

GPRS PDTCH multislot configuration with | RF Rise or Protocol
mobile station in active cell mode

GPRS PDTCH multislot configuration with | RF Rise
the test set in GPRS BCH or GPRS
BCH+PDTCH test mode

EGPRS PDTCH multislot configuration RF Rise or Protocol
with mobile station in active cell mode and
modulation coding scheme set to MCS1,
MCS2, MCS3, or MCS4

EGPRS PDTCH multislot configuration RF Rise
with the test set in EGPRS BCH or EGPRS
BCH+PDTCH test mode and modulation
coding scheme set to MCS1, MCS2, MCS3,
or MCS4

Bursted signal with GMSK modulation but | RF Rise
no valid midamble

CW signal Immediate

For more information on measurement triggering, refer to “Triggering of Measurements” on page 404.
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Figure 4. Typical PvT Mask for a Two Burst Multislot Configuration
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Burst Synchronization

The PvT measurement provides you with a choice for the time reference setting (burst synchronization) for a
single uplink burst. In the case of two adjacent uplink bursts the burst synchronization is fixed to Midamble.
If a valid midamble cannot be found, the measurement will complete on a best effort basis using RF Amplitude
synchronization. See “Burst Synchronization of Measurements” on page 408.

Table 19.

Burst Synchronization Description

Midamble References measurement timing to the midamble
transmitted within a timeslot.

RF Amplitude The amplitude rise and fall of a transmitted burst
determines the measurement time reference.

None No edge of the burst will be detected, the
measurement will be made using the first 87 or 147
bits of data found centered around the middle of the
expected burst position. None may be used when
measuring non-bursted (CW) signals.

Related Topics
“Programming a Power versus Time Measurement” on page 354
“Test Adherence to Standards” on page 150

“Power versus Time Troubleshooting” on page 1464
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RACH Measurement Description

What is a RACH?

A mobile sends a RACH (Random Access Channel) burst when it first attempts to originate a call or data
connection. The RACH is transmitted on the uplink frequency of the channel number used by the Broadcast
channel (BCH). The RACH is the first burst sent by the mobile. This burst is short, only 312.2 ms, as opposed
to the normal GSM burst of 542.8 ms. The RACH is used by the base station to determine the timing advance
which it then sends back to the mobile. The mobile starts to transmit normal bursts once the mobile receives
timing advance information.

Measurements that can be performed on a RACH

The test set can perform the following three measurements on a RACH in Active Cell or a test mode:

< Power versus Time
e Transmit Power

< Phase and Frequency Error

NOTE Only one measurement at a time can be made on the RACH even if two measurements are
initiated.
Triggering

The type of triggering used is dependent on whether you are in Active Cell or Test mode:

Active Cell mode:

The default triggering of Auto is acceptable for most signals. (In Active Cell mode Auto is equivalent to
Protocol.) However, if the mobile’s RACH timing is outside the specified limits you may need to use RF Rise
triggering.

Test mode:
The default triggering of Auto should be used. (Trigger Auto is equivalent to RF Rise in a test mode.)

Overview of Measurement Procedure in Active Cell Mode

1. Set operating mode to Active Cell.
2. Set the receiver control to manual.

3. Set the test set’s measurement receiver to the frequency the RACH will arrive on. The simplest way to do
this is to set the manual channel (that is, the expected ARFCN) to the ARFCN of the BCH. Alternatively
you could set the expected frequency to the uplink frequency of the BCH ARFCN.

4. Ensure trigger mode is set to Auto.

Once the RACH measurement is completed, in order to make further measurements on the TCH, ensure you
reset the receiver control to Auto.
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Overview of Measurement Procedure in Test Mode

Set operating mode to Test.
Set the test function to either BCH, BCH + TCH or BCH + PDTCH.
Set the Broadcast Channel to the channel you wish to use.

Using your proprietary commands, initiate the mobile to generate a sequence of RACH bursts on the BCH.

a > w DN

Start the appropriate measurement.

Example Procedure

The following procedure details how to make a GSM power versus time RACH measurement manually while
in Active Cell mode.

1. Press the blue SHIFT key then the green Preset key. The “Call Setup Screen” is displayed.
Press the More key (which is positioned immediately below F12) two times. This displays screen 3 of 4.

Press Recei ver Control (F7) and set to Manual .

P w N

Press Manual Channel (F9) and change from 30 to 20. (This sets it to the same channel as the Br oadcast
Chan onscreen1 of 4.

Press Measurement selection. (This key is positioned below the display.)
Select Power vs Ti me.
Press Power vs Tinme Setup (F1).

Press Measur enent Set up (F1).

© ® N o O

Set Tri gger Armto Si ngl e, then select Cl ose Menu (F6).

10.Press START SINGLE on the front panel of the test set. (Note, you are starting the measurement before
originating a call. This is to ensure that it is the RACH burst that is measured.)

11.Connect the mobile, then originate a call from the mobile.

12.Immediately you press send on the mobile the power versus time measurement result is displayed. You can
confirm that the measurement has occurred on the RACH by examining the measurement results. With a
RACH measurement, since the burst is shorter than normal, the power drops off rapidly after 331 ps. To
examine the results select Return to PvT Control (F6), Change Vi ew(F2), then select Nuneric 1 of
2 (F2),and Nurnreri ¢ 2 of 2 (F3).

13.To do further measurements on the TCH ensure that the Receiver Control is returned to Auto.

Related Topics
“Programming a RACH Measurement” on page 358
“RACH Troubleshooting” on page 1466
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Receiver Sensitivity Testing in GPRS

This section is not applicable to GSM and EGPRS.

The test set can be used to perform receiver sensitivity testing on GPRS mobiles in a number of ways. This
section provides a comparison of the BER and BLER measurements, and looks at the different testing
methods and configurations that can be used to verify the performance of a mobile’s receiver. The section
contains:

e “BER and BLER Testing Overview” on page 131

= “Standards Definition for Reference Sensitivity” on page 132

= “Different Test Configurations” on page 133

= “Testing Multislot Configurations with Power in Adjacent Downlink Timeslots” on page 135

ETSI standards referred to in this section are the Release 99 versions of 4.14, 5.02, 5.03, 5.05 and 11.10. The
ETSI GSM 11.10 standard has now been superseded by 3GPP 51.010.

BER and BLER Testing Overview

Traditionally, GSM mobile receiver sensitivity testing is done using bit error rate (BER) testing. In the case of
GPRS, the standards refer to the use of Block Error Rate (BLER) rather than BER.

BLER is similar to BER, but the resolution is at a block, rather than a bit level. A block consists of four radio
bursts. The number of data bits in a block depends on the channel-coding scheme that is in use. There are four
different channel coding schemes (CS-1 through CS-4) with varying levels of error protection used within
GPRS. The reference sensitivity for mobiles varies depending on the coding scheme that is in use and the
power class of the mobile (that is, the maximum power that it transmits.)

In a BER measurement, the method typically involves transmitting a sequence of bits (usually a
pseudo-random binary sequence (PRBS)) from the test set to the mobile. This data is transmitted at a low
power level (usually somewhere close to the reference sensitivity level of the mobile's receiver.) The mobile
receives and re-transmits (typically at a much high power level to avoid introducing further bit errors) all the
received data back to the test set. The test set compares the received data with the transmitted data and
calculates the bit error rate. There are different BER tests defined within the standards for GSM, depending
on whether channel coding is considered or not.

For a BLER measurement, the data is transmitted in a similar way to the BER measurement, but the
computation is based on the number of blocks received in error by the mobile compared to the number of
blocks sent. A block consists of four bursts. Each block has a Block Check Sequence (BCS) associated with it. If
the BCS is bad, the block is counted as being in error.

In normal operation, the mobile receives the blocks and, if the Medium Access Control (MAC) header polling
bit is set, sends back an ACK (Acknowledged) or NACK (Not Acknowledged) response, depending on whether
the block was properly received. The transmitting device (that is, the base station) can record the relative
number of negatively acknowledged blocks to the total number of blocks acknowledged by the mobile. This
data can be used to calculate the BLER as a ratio. The advantage of this method is that a network can monitor
BLER performance in normal use.
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It is also possible for a mobile to loop back all the data received to a test set and for the test set to do the BLER
calculation in a similar way to a traditional BER test. The test set allows you to do this (see “Block Error
Measurement Description” on page 90).

Standards Definition for Reference Sensitivity

The Release 99 GSM 5.05 standard defines the reference sensitivity of GPRS mobiles. The following table
shows the reference sensitivity input levels for GPRS mobiles in the various bands under static conditions.

The BLER in each case must be less than or equal to 10%.

GSM 450, GSM 480, GSM 750, GSM 850, Reference level under static conditions (dBm)
PGSM (GSM 900), DCS1800, PCS1900,

RGSM

PDTCH/CS-1 -104

PDTCH/CS-2 -104

PDTCH/CS-3 -104

PDTCH/CS-4 -101

The input levels provided in the above table are referenced to a normal PGSM mobile (MS), and must be
corrected by the following values for other MS:

e GSM 450, GSM480, GSM750, GSM850 and PGSM class 4 or 5 (small) MS: +2 dB
= DCS1800 class 1 or 2 MS: +4 dB

= DCS1800 class 3 and PCS1900 class 1 or 2 MS: +2 dB

= PCS1900 class 3 MS: 0 dB

The mobile is also required to receive data when there is power in adjacent timeslots with respect to the
following two situations:

1. The mobile has to receive data in an adjacent timeslot intended for it as well as the timeslot in question. In
this case, the standards specify that the mobile must be able to cope with a difference in power levels
between the timeslots of up to 6 dB, without degradation of performance.

2. The mobile has to be able to receive data in the presence of power in an adjacent timeslot not intended for
the mobile. In this case the difference in power levels can be up to 20 dB.
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Different Test Configurations

There are four different configurations available in the test set for testing GPRS mobiles. Three of these are
available in Active Cell operating mode and the fourth is in GPRS BCH+PDTCH Test Mode operating mode.
All of these configurations allow transmitter tests to be performed. Only the following three allow receiver
tests to be performed:

= Active Cell Operating Mode with the ETSI Type B Connection Type
= Active Cell Operating Mode with the BLER Connection Type
e GPRS BCH+PDTCH Test Operating Mode

Further details of each of these configurations are provided in the following sections.

Active Cell Operating Mode

Three of the connection types available in Active Cell operating mode are BLER, ETSI Type A and ETSI Type
B. The ETSI test modes A and B are defined in GSM 04.14:

= ETSI Test Mode Type A forces the mobile into a transmit mode. Once in this mode the logical downlink is
removed (although in the test set, the source remains active). This mode is not suitable for any type of
receiver testing.

= ETSI Test Mode Type B places the mobile into a loop-back mode, where all the data transmitted on the
downlink is sent back on the uplink. In an asymmetric configuration (for example, 2x1) it is possible to
select which timeslot is looped back. Unfortunately, the downlink temporary block flow (TBF) is specified to
operate in the unacknowledged Radio Link Control (RLC) mode. This simplifies BER measurements, but it
makes it impossible to do a simple packet ACK/NACK based BLER measurement. It is however possible for
the test set to compute BLER in a similar way to a BER measurement.

In Active Cell operating mode both a BER measurement (see “GPRS Bit Error Measurement” on page 88) and
a test set calculated BLER measurement (see “Block Error Measurement Description” on page 90) are
provided. However, it is not possible to run both of these measurements simultaneously.

In the case of a BER measurement, all of the GPRS coding schemes include a Frame Check Sequence (FCS). In
normal operation, if a mobile (or the test set) receives a block for which any of the bursts fail this check, the
entire block is discarded. The BER measurement allows you to specify how bad blocks are interpreted. Either
of the following two settings can be used:

1. The test set assumes that all of the data bits in the block are zero for the purposes of BER calculation,
resulting in an average BER for a block in error of 50% rather than a BLER of 100%. This is the default
setting.

2. The test set takes into account all of the bits to be used for the BER calculation exactly as they are received
from the mobile.

The BLER connection type is an Agilent proprietary method that makes use of standard signaling messages.
This connection method sends GPRS Mobility Management (GMM) Information messages to the mobile with
the polling bit set in the MAC header. This forces the mobile to respond with ACK/NACK messages, which
allows the test set to calculate BLER (see “Block Error Measurement Description” on page 90). Note that the
default BLER connection mode does not send a PRBS on the downlink, so results may be different from those
when compared with an equivalent BER test or when the test set calculates the BLER (where a PRBS is used
by default).
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Test Mode

In GPRS Test Mode BCH+PDTCH, a BER measurement can be made in a similar way as the method used in
ETSI test mode B. The primary difference is that the mobile must use some proprietary method for looping
back the data from the downlink timeslot of interest. Only Layer 1 signaling is provided in this mode. For this
reason it is not possible to make an ACK/NACK based BLER measurement in this test mode, although the test
set calculated BLER measurement is still available.

Additional Features Related to Data Connection Reliability

There are some additional features that you can configure which improve the reliability of these connection
methods with different manufacturers’ mobiles.

For example, when using the BLER connection type, by default a message is sent to the mobile in every block.
This can cause some mobiles to be overrun, so to counteract this the polling rate can be slowed down (see
“CALL:FUNCtion:DATA:BLER:POLLIing:INTerval” on page 542). Note that this additionally slows down the
rate that the mobile transmits at, so if transmitter measurements are being made in parallel, these are also
slowed down because there are fewer bursts available to make measurements on.

Another situation that can occur when using the BLER connection type is that mobiles can respond to the
GMM information message in different ways. The GMM information elements are all optional. The test set
transmits none of these elements, effectively sending a header with an empty message. In some cases this
causes the mobile to respond differently from what could be expected. To overcome this problem, the Logical
Link Control (LLC) Frame Check Sequence (FCS) can be deliberately corrupted (see
“CALL:FUNCtion:DATA:BLER:LLC:FCSequence” on page 541). This causes the mobile to discard the LLC
blocks, preventing the messages from reaching the GMM layer in the mobile. In the meantime, the RLC/MAC
layer keeps responding to the polls and transmits ACK/NACK messages, allowing the test set to compute
BLER (and make transmitter measurements).

When a TBF is established in all of the active cell data connection types, the test set uses a relative starting
frame number by default. If you have not yet implemented this mandatory part of the standards, options have
been added to use an absolute starting frame number or to start immediately (see
“CALL:FUNCtion:DATA:FRAMe:STARt” on page 543).

The following additional features are also available:

< In the BLER mode data connection, it is possible to transmit a PRBS or other specific payload patterns.
This is done by selecting the corrupt LLC FCS option (see
“CALL:FUNCtion:DATA:BLER:LLC:FCSequence” on page 541) then selecting the payload pattern you
want using “CALL:FUNCtion:DATA:PAYLoad:PATTern:BLER” on page 544. Note that if you want to
switch between the corrupt and valid FCS messages, it is recommended that you should end the current
data connection and then restart it.

e In GPRS BCH+PDTCH Test Operating Mode, and in Active Cell Mode with the Connection Type set to
ETSI Type B, you can perform test set calculated BLER measurements (see “Block Error Measurement
Description” on page 90), send a number of additional fixed patterns other than the default PRBS (see
“CALL:FUNCtion:DATA:PAYLoad:PATTern:ETSIB” on page 545), and perform a true bit-wise BER
measurement (see “GPRS Bit Error Measurement” on page 88).

In all test set operating modes, it is possible to switch on the power in unused timeslots using the
“CALL:PDTCH:PREDuction:UBURSst” on page 642. The power level for all the unused downlink timeslots can
be set to either Power Reduction Level 1 (PRL1) or Power Reduction Level 2 (PRL2). This allows adjacent
channel rejection tests to be done. Note that all unused timeslots are set to the same level; that is Off, PRL1 or
PRL2.
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Receiver Sensitivity Testing in GPRS

Testing Multislot Configurations with Power in Adjacent Downlink Timeslots

As mentioned previously, there are two configurations that need to be tested. Using the test set, it is possible
to set up power differences between adjacent active downlink timeslots.

The test set uses power control mode A for setting the downlink power. The standards specify a maximum
difference of 10 dB between active timeslots. The test set provides even greater flexibility by allowing you to
specify a maximum difference of up to 25 dB (although the source accuracy is currently only specified up to a
difference of 20 dB). This allows greater dynamic range in GPRS testing. See
“CALL:PDTCH:PREDuction:LEVel[1]2]” on page 641.

NOTE Because an indication of the power difference is included in the RLC/MAC header, there may be
some cases where mobiles are confused by the use of differences greater than 10 dB.

The reason power control mode B has not been implemented in the test application (which allows
a difference of up to 30 dB) is that this requires fixed allocation mode. Only dynamic allocation
mode has been implemented in the test application. Fixed Allocation is available in the lab
application.

The multislot configuration can be set up in any of the test set’s operating modes/ data connection types (ETSI
Type A, ETSI Type B, BLER and BCH+PDTCH test mode), to any one of the supported multislot
configurations, that is 1x1, 2x1, 3x1, 4x1, 2x2 or 3x2.

In each case, there are two power levels (PRL1 and PRL2) that can be set on the downlink for the active
timeslots (see “CALL:PDTCH:PREDuction:BURSt[1]2]3]4]” on page 640). PRL1 and PRL2 are the levels
below the PO level at which bursts can be transmitted. (The PO level is the amount by which the PDTCHs are
reduced below the BCH level when the PDTCHSs and BCH are on different ARFCN (Absolute Radio Frequency
Channel Numbers). The PO level can differ from the BCH level by up to 30 dB. According to the standard, the
PO level must be set to an even number. Each used burst can be set to either PRL1 or PRL2.

The PO level can be set independently (see “CALL:PDTCH:PZERo:LEVel” on page 643). PRL1 and PRL2 are
both set relative to PO. To achieve the maximum level difference between active timeslots, set PRL1 to 0 dB
and PRL2 to 25 dB, or set PRL1 to 25 dB and PRL2 to 0 dB. Assign PRL1 to the first burst and PRL2 to the
second burst. If you want more details on power reduction levels, including a figure which illustrates GPRS
power reduction levels, refer to “Downlink PDTCH Power Control” on page 320.

Example of Multislot Receiver BLER Testing

It is possible to perform multislot BLER testing on the test set with downlinks at different power levels. In
BLER mode, the count of ACK/NACK messages is not currently associated to individual timeslots. For normal
use this is acceptable, as the standards specify that BLER must be within limits for the multislot
configuration as a whole.

If you want to attribute BLER to a single timeslot with other timeslots at higher levels in a multislot
downlink, then the following type of procedure can be used. Note that this procedure assumes that your
mobile's multislot performance is of an acceptable standard.
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Receiver Sensitivity Testing in GPRS

The procedure is to first verify that the mobile has a BLER of zero when the downlink timeslots are at
different powers, but all received timeslots are above the reference sensitivity level. The levels of all timeslots
are then reduced, but the relative difference between them is maintained. When performing reference
sensitivity level testing, only one of the timeslots should be close to or below the reference sensitivity level. In
this case, any BLER is likely to be attributable to this lower power timeslot. To verify this, perform a BER
measurement in either ETSI test mode B or in the GPRS Test Mode BCH+PDTCH (see “Example of Multi-slot
Receiver BER Testing” on page 136). You should also ensure that the power is switched off in unused timeslots
(see “CALL:PDTCH:PREDuction:UBURst” on page 642) to remove any possibility of power in unused bursts
affecting the test results.

Step 1. Set the Connection Type to BLER.
Step 2. Set up the multislot configuration (for example, 2x1) in the required band.

Step 3. Make sure the BCH and the PDTCH's are on different ARFCN's. (If they are the same, then the
standard requires all downlink timeslots to be transmitted at the same power level - namely that of
the BCH.)

Step 4. Set the Cell Power to a suitably high level well above the reference sensitivity level of the mobile (for
example, -80 dBm).

Step 5. Set PO to a suitable level (for example, 0 dB).
Step 6. Set PRL1 and PRL2 to appropriate levels (for example, 0 and 6).

Step 7. Assign the first burst to PRL1 and the second to PRL2 (which means the first timeslot is transmitted
at -80 dBm and the second at -86 dBm.)

Step 8. Set the BLER measurement to single trigger mode, and specify the number of blocks to measure, for
example 100. See “SETup:BLERror” on page 1057.

Step 9. Start the BLER measurement.

Step 10. Check that the result is zero. If not, adjust the parameters in steps 4 through 6 above until the result
is zero.

Step 11. Change the PO level to reduce both the downlink levels (for example 14 dB, causing the first burst to
now be transmitted at -94 dBm and the second at -100 dBm.)

Step 12. Start the BLER measurement again.
Step 13. Record the BLER results.

Example of Multi-slot Receiver BER Testing

In GPRS BCH+PDTCH Test Mode or ETSI Test Mode B, the first downlink burst to be looped back can be
specified. By default this is the first active timeslot, but you can change this if required.

For example, to measure BER on a second received timeslot that is at a lower power level than the first,
perform the following procedure:

Step 1. Set the operating mode to GPRS BCH+PDTCH Test Mode or set the operating mode to Active Cell
and the connection type to ETSI Test Mode B. If you want to use GPRS BCH+PDTCH Test Mode, set
the mobile into an appropriate loopback mode.
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Receiver Sensitivity Testing in GPRS

Step 2. Ensure that the BCH and PDTCH’s are on different ARFCN's. (If they are the same, then the
standard requires all downlink timeslots to be transmitted at the same power level - namely that of
the BCH.)

Step 3. Set the cell power and PO level to the values you want, for example -70 dBm and 14 dB.
Step 4. Set the multislot configuration to 2x1.

Step 5. Set the PRL1 level to the value you want, for example 0 dB. (The level transmitted is cell power - PO
- PRL1, in this example, -84 dBm).

Step 6. Set the PRL2 level to a higher value, for example 10 dB. (The level transmitted is cell power - PO -
PRL2, in this example, -94 dBm).

Step 7. Assign PRL1 to the first burst that you are interested in.

Step 8. Assign PRL2 to the second burst.

Step 9. Set the first burst to loop back to 2 (that is, the second received downlink.)
Step 10. Start the BER measurement.

Related Topics

“Testing a GPRS Mobile Station” on page 316

“Block Error Measurement Description” on page 90
“Bit Error Measurement Description” on page 85
“CALL:FUNCtion” on page 536
“CALL:PDTCH|]PDTChannel” on page 621

“GPRS Data Connection Troubleshooting” on page 1469
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SACCH Report Measurement Descriptions

SACCH Report Measurement Descriptions
This measurement is not applicable to GPRS or EGPRS.

When a call is established (the operating mode is active cell and the call status is not idle), the mobile station
is required to report on the SACCH logical channel. The reported results available from the test set are shown
here:

e MS TX Level Reported

e TCH Timing Advance Reported
e RX Level

e RX Qual

= Neighbour Channel

< Neighbour RX Level 1

< Neighbour NCC 1

< Neighbour BCC 1

When are SACCH Report Measurements Made?

When the test set receives SACCH data from the mobile station, results are reported to you in the SACCH
Report window (Call Setup screen), and the Neighbour Cell Report window (Cell Info screen). The results are
reported remotely with the CALL:MS:REPORTED commands. No mechanism is provided to turn off SACCH
data reports.

The SACCH reports are delayed, they reflect what the mobile station is actually experiencing. It is possible for
SACCH reported MS TX level results to be different than the cell power level due to limitations of the mobile
station. The SACCH reported TCH timing advance should eventually match the value in the Timing Advance
field once the mobile station has time to react.

SACCH data will report any time there is a downlink TCH and the mobile station is synchronized to the test
set transmitting a valid SACCH on the uplink.

:NEW? and [:LAST?] Queries

:NEW? queries hang until a new SACCH message is received by the test set or until 10 seconds have elapsed
at which point the test set times out. The mobile station issues data updates on the SACCH every 480 ms, (4
frames).

Measurements made during this four frame period are averaged and the result of these averaged
measurements are reported by the mobile station during the next period. Measurements must be stable in
order to give valid (stable) results for a :NEW? query. Therefore, it may take up to three SACCH reports before
a reported value accurately reflects a change to any of its parameters. See Figure 1.

After changing measurement parameters, you must send three consecutive :NEW? queries to obtain stable,
accurate results. By querying :NEW? three times the value becomes stable for the second query, and
meaningful stable results are then reported for the third query. The results from the first two queries should
not be used.
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SACCH Report Measurement Descriptions

Figure 5. SACCH Report Measurement Cycle

MS reported values MS reported values MS reported values
averaged from 4 frames averaged from 4 frames  averaged from 4 frames

| A | | |

0 t1 t2 t3

‘NEW? ‘NEW? ‘NEW?

t0: measurement parameter is changed to a new value.
t1-t2: MS measures the new value.
t3: the test set receives the first SACCH report that

contains valid results reflecting the new parameter value.

If several SACCH reported values are needed from the same report, the first value needed should be queried
three times (to receive a stable new report). Then the additional values should be immediately queried using
the :LAST? query before the next report arrives or the measurement parameters are changed again.

The :LAST? query is not a hanging query; values are returned from the last SACCH report. As shown in the
following program example (line 60), the :LAST? command is optional. If :NEW? is not used in the
MS:REPORTED command, the :LAST value is automatically reported.

Programming Example

10
20
30
40
50
60
70
80

QUTPUT 714; " CALL: CELL: POW - 83"

QUTPUT 714; " CALL: MS: TADV 11"

QUTPUT 714; " CALL: MS: TXL 11~

QUTPUT 714; " CALL: MS: REPORTED: TXL: NEW?; NEW?; NEWP” I Query 3 tines

ENTER 714; 1gnore_result,lgnore_result,Valid result ! Only use Valid result
QUTPUT 714; " CALL: M5: REPORTED: RXL?; TADV?” I Additional val ues
ENTER 714; Rcei ved_| vl , Ti mi ng_adv

END

SACCH Report Measurement Results

MS TX level reported results reflect the value set in the Call Parms, MS TX Level field.
TCH timing advance reported results reflect the value set in the Call Parms, Timing Advance field.

RX Level reported reflects the received level of TCH in dB, from the Call Parms, Cell Power field that the
MS measured during the preceding SACCH.

RX Qual reported reflects the perceived quality of the signal used for the RX level SACCH report.
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SACCH Report Measurement Descriptions

Neighbour Report Measurement Results

The mobile station determines what neighbour cells to measure from the BA tables transmitted on the BCH
and the SACCH. The test set reports results from neighbour cell 1.

« Neighbour channel 1 results reflect the first ARFCN reported by the mobile station in the SACCH report.

« Neighbour NCC 1 results reflect the first network color code reported by the mobile station in the SACCH
report.

< Neighbour BCC 1 results reflect the first base station color code reported by the mobile station in the
SACCH report.

< Neighbour RX level 1 results reflect the first cell power level reported by the mobile station in the SACCH
report.

Related Topics

“Configuring Mobile Station Operating Parameters” on page 202
“CALL:MS:REPorted: TXLevel[:LAST]?” on page 587
“CALL:MS:REPORTED: TXLEVEL:NEW?;NEW?;NEW?” on page 588
“CALL:MS:REPorted: TADVance[:LAST]?” on page 586
“CALL:MS:REPorted: TADVance:NEW?;NEW?;NEW?” on page 587
“CALL:MS:REPorted:RXLevel[:LAST]?” on page 582
“CALL:MS:REPorted:RXLevel:NEW?;NEW?;NEW?” on page 583
“CALL:MS:REPorted:RXQuality[:LAST]?” on page 584
“CALL:MS:REPorted:RXQuality:NEW?;NEW?;NEW?” on page 584
“CALL:MS:REPorted:NEIGhbour[1]?” on page 575
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SINAD Measurement Description

This measurement is not applicable to GPRS.

How is a SINAD measurement made?

SINAD is one of four measurements available from the Analog Audio measurement. However, SINAD
measurements are not typically made when testing GSM mobiles but are more common when testing AMPS or
other analog mobiles.

SINAD is a receiver audio quality measurement for mobiles. It is the ratio of Signal+Noise+Distortion divided
by Noise+Distortion, expressed in dB. SINAD can be measured in the range of 100 Hz to 10 kHz.

The SINAD measurement is used to determine receiver RF sensitivity. SINAD is usually measured in either of
two ways:

« Reduce the Cell Power from the test set until 12 dB SINAD is displayed (re-triggering for each
measurement), or

= Set the Cell Power from the test set to a specified low level and verify a >=12dB SINAD reading.

Difference in Agilent 8960 Series 10 and 8920B Test Set SINAD Measurements

If you have previously used the Agilent 8920B RF Communications Test Set to measure SINAD, you may
notice that the Agilent 8960 Series 10 test set's SINAD value may be higher by up to 0.8 dB when measuring
12 dB SINAD. This is due to the more precise digital notch filter used by the Agilent 8960, allowing a more
accurate noise measurement to be made. The Agilent 8920B uses an analog filter that does not have as precise
a filter notch as the Agilent 8960.

Related Topics

“Programming a SINAD Measurement” on page 360
“Analog Audio Troubleshooting” on page 1454
“Analog Audio Measurement Description” on page 80

“Test Adherence to Standards” on page 150
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Spectrum Monitor Description

Spectrum Monitor Description

How is the spectrum monitor (SMON) used?

The Spectrum Monitor (SMON) can be used to locate, identify and measure transmitted signals from a device
under test. The Spectrum Monitor can be used while a call is in progress.

The Spectrum Monitor is intended to be used for indication only. The Spectrum Monitor does not have the
same level accuracy specifications as other measurements provided by the test set, and should therefore not be
used when parametric accuracy is required (for example, calibration of a mobile). It is recommended that you
use the other wireless format-specific measurements when you require accurate parametric measurements.

The Spectrum Monitor has the following two modes of operation:

= Swept mode, in which the X axis represents frequency, and the Y axis represents absolute amplitude.
e Zero span mode, in which the X axis represents time and the Y axis represents absolute amplitude.

You can use the markers on the Spectrum Monitor’s graphical display to set the expected frequency and power
levels that are used by the test or lab application for parametric measurements.

The center frequency used by the Spectrum Monitor is initially set at the expected frequency maintained by
the test set’s base station emulator. The expected frequency range is 292.5 MHz to 2700 MHz.

The range of frequencies which the spectrum monitor is calibrated to measure is determined by the range of
traffic band frequencies supported by the specific test or lab application that is currently running. For
example, if you are using the GSM Test Application, any of the frequencies used by the GSM traffic bands are
available for you to monitor accurately. You can view signals which fall outside of any of the frequencies used
by GSM, but the Spectrum Monitor will not be calibrated.

From the test set’s front panel, the Spectrum Monitor can be accessed by pressing the Instrument Selection key,
then selecting Spect r um Moni t or . If you require more details on manual operation of the Spectrum Monitor,
see “How Do | Use the Spectrum Monitor?” on page 1339.

Single or Multi-Measurements

The Spectrum Monitor can return either single or averaged results.

< |f you set the averaging state OFF then the trace represents a single measurement sweep.

< If you set the averaging state ON, and the averaging count number to a value greater than one, then the
trace represents the rolling average of the specified number of sweeps.

Input Signal Requirements

The Spectrum Monitor will complete and meet its accuracy specifications under the following input signal
conditions.

= The signal is within 40 dB of the reference level.

< The measurement frequency is within the traffic band frequencies supported by the specific lab or test
application that is currently running, and the expected frequency is tuned to the carrier.
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Trigger Source

Triggering choices available for the Spectrum Monitor are Auto, Immediate, Protocol, RF Rise, and External.

When Auto triggering is selected, the test set chooses Protocol triggering if a protocol trigger is available.
Otherwise, RF Rise triggering is selected.

For more information on measurement triggering, refer to “Triggering of Measurements” on page 404.

Related Topics

“Programming the Spectrum Monitor” on page 362
“Test Adherence to Standards” on page 150
“Spectrum Monitor Troubleshooting” on page 1467
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Transmit Power Measurement Description

Transmit Power Measurement Description

The Transmit Power Measurement is applicable to GSM, GPRS, and EGPRS. This measurement description
contains two sections:

e “GSM and GPRS Transmit Power (TXP) Measurement”
e “EGPRS Transmit Power (ETXP) Measurement”

GSM and GPRS Transmit Power (TXP) Measurement

How is a transmit power (TXP) measurement made?

The TXP measurement performs a power measurement on a mobile station, averaged over the useful part of
the burst. The signal is captured with a wide band 3 GHz fast RF power detector.

For GPRS mobiles, TXP provides a broadband measurement of the peak transmitted carrier power of a GMSK
modulated signal for a specified burst in a multislot configuration which consists of adjacent timeslots. Only
one burst which you specify using “RFANalyzer:MANual:MEASurement:BURSt” on page 1025 is measured at
a time.

In order to provide you with a very fast TXP measurement the test set measures the power without
synchronizing it to the midamble. The measurement is made with RF amplitude synchronization; therefore,
the signal does not need to be demodulated to determine the midamble. This technique is different than the
TXP measurement defined in 3GPP 51.010 (formerly ETSI GSM 11.10). (See “Burst Synchronization of
Measurements” on page 408). The power versus time measurement provides a carrier power measurement
that is synchronized to the burst's midamble, and conforms to 3GPP 51.010 (formerly ETSI GSM 11.10),
section 13.3 and 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.2. (See “Power versus Time
Measurement Description” on page 117 for more details.)

The output RF spectrum measurement makes the TXP measurement as part of its measurement process, and
makes this measurement result available along with output RF spectrum due to modulation and switching.

The TXP measurement is completely controlled by the digital signal processor (DSP) in the test set. Any power
measurement requires calibration to ensure accuracy. The power meter used for this measurement is zeroed
automatically by the DSP as needed, with no action required by you. No temperature dependent calibration is
required because temperature compensation in the power detector circuits provide temperature stability.

Single or Multi-Measurements

The DSP analyzes the data and calculates the results. A single burst for a TXP measurement calculates the
average power over the useful part of the burst. A multiple burst transmit power measurement is made when
the multi-measurement state is on. This measurement calculates average, minimum, maximum, and standard
deviation of the average power measured. All of these results are available with the FETCh command. The
test set always has an integrity indicator available regardless of whether single or multiple burst
measurements are selected.
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Transmit Power Measurement Description

Types of Signhals TX Power can Measure

TXP measurements can be made on these types of input signals.

= Normal GSM TCH or GPRS PDTCH burst with mobile station in active cell mode.
= Access (RACH) burst with mobile station in active cell mode.

= Normal GSM TCH or GPRS PDTCH burst with mobile station in test mode.

= Access (RACH) burst with mobile station in test mode.

= Bursted signal with GMSK modulation without a valid midamble.

e CW signal.

Input Signal Requirements

The TX Power measurement will complete and meet its accuracy specification of less than +/-0.32 dB for 810
MHz to 960 MHz and +/-0.42 dB for 1.7 GHz to 1.99 GHz when.

e Level is between -30 dBm and +43 dBm.
= Level within +/-3 dB of the expected input level.

= Frequency is within +/-100 kHz of expected input frequency.

Trigger Source

Auto triggering is the recommended trigger source for each measurement. This allows the test set to choose
the preferred trigger source. However you may want to select the trigger source. See Table 20. on page 145

Table 20. Recommended Trigger Source Settings

Input Signal Type Recommended Trigger Source

Normal GSM TCH or GPRS PDTCH burst RF Rise or Protocol
with mobile station in active cell mode

RACH burst with mobile station in active RF Rise or Protocol
cell mode

Normal GSM TCH or GPRS PDTCH burst RF Rise
with mobile station in test mode

RACH burst with mobile station in test RF Rise
mode

Bursted signal with GMSK modulation but | RF Rise
no valid midamble

CW signal Immediate
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Transmit Power Measurement Description

Related Topics

“Programming a Transmit Power Measurement for GSM” on page 364
“Programming a Transmit Power Measurement for GPRS” on page 365
“Test Adherence to Standards” on page 150

“Transmit Power Troubleshooting” on page 1468

EGPRS Transmit Power (ETXP) Measurement

How is an EGPRS transmit power (ETXP) measurement made?

For EGPRS mobiles, ETXP provides a broadband measurement of the average transmitted burst and carrier
power of an 8PSK or GMSK modulated signal for a specified burst in a multislot configuration. Multislot
configurations with different power levels on each burst are supported. Only one burst which you specify using
“RFANalyzer:MANual:MEASurement:BURSt” on page 1025 is measured at a time. Additionally, you can
select the modulation format to be measured (either 8PSK or GMSK) using “SETup:ETXPower:MODulation”
on page 1086.

The EGPRS radio format allows for all GMSK, all 8PSK or a mixture of GMSK and 8PSK bursts in a multislot
configuration. Additionally, when a timeslot supports an 8PSK packet data traffic channel (PDTCH), GMSK
modulated control blocks can be inserted. When you specify a burst to measure and a modulation format to
expect, the measurement takes samples only from that burst in the multislot configuration and checks the
modulation format. If the actual modulation format is the same as the format you have selected, the
measurement proceeds normally. If the modulation format is not the same as the one you have selected, the
samples are discarded and the measurement is re-armed. The measurement completes when a burst of the
specified modulation format is detected.

The ETXP measurement returns two types of power results:

= Burst Power: This is the average power measured across a single timeslot. This value varies as a function of
the modulating data.

« Estimated Carrier Power: This is an estimate of the power of the unmodulated carrier, calculated from a
single burst. The Estimated Carrier Power is equivalent to the Long Term Average Power which is the
primary definition of 8PSK power in the ETSI standards. Long Term Average Power is the average of many
individual burst powers when the individual bursts are modulated with PRBS data. The Estimated Carrier
Power measurement uses knowledge of the modulating data to determine the carrier power from the power
measurement on a single burst.

When the selected modulation format is GMSK, Burst Power and Carrier Power measurements are equivalent
so both results return the same value.

The ETXP 8PSK burst power measurement (with averaging turned on) conforms to ETSI GSM 05.05 (Ver 8),
section 4. It also conforms with 3GPP 51.010 (formerly ETSI GSM 11.10) if used as part of a type approval
system. The ETXP 8PSK Estimated Carrier Power measurement meets the accuracy requirements for an
estimation technique of long term average power as defined in 3GPP 51.010, annex 5.
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Transmit Power Measurement Description

Single or Multi-Measurements

The 8PSK Transmit Power measurement supports single Burst Power and Estimated Carrier Power
measurements. For multi-burst measurements, the average value of Burst Power is equivalent to the Long
Term Average Power defined in the ETSI standards. You can choose either a more accurate but slower
measurement with the multi-measurement Burst Power result, or a less accurate but faster measurement
with the Estimated Carrier Power result.

This measurement calculates average, minimum, maximum, and standard deviation values for the burst
power and estimated carrier power results. All of these results are available using the FETCh commands (see
“FETCh:ETXPower” on page 901). The test set always has an integrity indicator available regardless of
whether single or multiple burst measurements are selected.

Types of Signhals TX Power can Measure

The following list summarizes the input signal attributes and mobile station operating modes for making
ETXP measurements.

« Two burst multislot configuration comprising two normal PDTCH bursts with the mobile station in active
cell mode.

= Single normal PDTCH burst with the mobile station in active cell mode.
= Access (RACH) burst with the mobile station in active cell mode, and the modulation format set to GMSK.

= Two burst multislot configuration comprising two normal PDTCH bursts with the mobile station in EGPRS
BCH or EGPRS BCH+PDTCH test mode (no protocol).

< Single normal PDTCH burst with the mobile station in EGPRS BCH or EGPRS BCH+PDTCH test mode
(no protocol).

= Access (RACH) burst with mobile station in EGPRS BCH or EGPRS BCH+PDTCH test mode (no protocol),
and the modulation format set to GMSK.

Input Signal Requirements

The ETX Power measurement requires the following signal attributes:

= Level is between -30 dBm and +37 dBm (Peak).

= Level within +/-3 dB of the expected input level.

= Input signal is within 10 kHz of the measurement frequency.
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Transmit Power Measurement Description

Trigger Source

Auto triggering is the recommended trigger source for each measurement. This allows the test set to choose
the preferred trigger source. However you may want to select the trigger source. See Table 21. on page 148

Table 21. Recommended Trigger Source Settings

Input Signal Type Recommended Trigger Source

Two burst multislot configuration Protocol
comprising two normal PDTCH bursts with
the mobile station in active cell mode.

Single normal PDTCH burst with the Protocol
mobile station in active cell mode.

Access (RACH) burst with the mobile Protocol
station in active cell mode, and the
modulation format set to GMSK.

Two burst multislot configuration RF Rise
comprising two normal PDTCH bursts with
the mobile station in EGPRS BCH or
EGPRS BCH+PDTCH test mode (no
protocol).

Single normal PDTCH burst with the RF Rise
mobile station in EGPRS BCH or EGPRS
BCH+PDTCH test mode (no protocol).

Access (RACH) burst with mobile station in | RF Rise
EGPRS BCH or EGPRS BCH+PDTCH test
mode (no protocol), and the modulation
format set to GMSK.

Related Topics
“Programming a Transmit Power Measurement for EGPRS” on page 366
“Test Adherence to Standards” on page 150

“Transmit Power Troubleshooting” on page 1468
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Uplink State Flag (USF) BLER

Uplink State Flag (USF) BLER

Uplink State Flag (USF) BLER is a measurement report. It is viewed in the Call Setup screen.

The USF BLER report is an indication of the number of PDTCH blocks incorrectly decoded (USF bits only) by
the MS. This report is calculated by counting the number of blocks that the MS fails to transmit as a
consequence of incorrectly decoding the USF of the block preceding the expected transmission period. This
serves as an indication of the MS’s receiver performance.

RLC/MAC uplink allocation mode must be Dynamic. See “Dynamic Allocation” on page 212.
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Test Adherence to Standards

Test Adherence to Standards
The 8960 Series 10 is compliant with 3GPP 51.010 (formerly ETSI GSM 11.10).

Frequency Error and Phase Error

Standards Reference: 3GPP 51.010 (formerly ETSI GSM 11.10) sections 13.1 and 13.16.1

The method of test implemented by the test set’'s Phase and Frequency Error measurement conforms to the
measurement method defined in 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.1. For GPRS mobiles
which support a single uplink timeslot or two adjacent uplink timeslots, the Phase and Frequency Error
measurement conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.1. For EGPRS mobiles
which support a single uplink timeslot or two adjacent uplink timeslots, and while using one of the GMSK
modulated coding schemes (MCS1, MCS2, MCS3, or MCS4), the Phase and Frequency Error measurement
conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.1.

Related Topics
“Phase and Frequency Error Measurement Description” on page 113
“Programming a Phase and Frequency Error Measurement for GSM” on page 351

“Programming a Phase and Frequency Error Measurement for GPRS and EGPRS” on page 352

Transmitter Output Power and Burst Timing Error

Standards Reference: 3GPP 51.010 (formerly ETSI GSM 11.10) sections 13.3, 13.16.2, and 13.17.3

To make a transmitter output power measurement that conforms to 3GPP 51.010 (formerly ETSI GSM 11.10)
standards, perform a Power versus Time measurement with the desired setup. An ETSI compliant,
transmitter output power (TXPower) result is available as a result of this measurement. Pass/fail checking of
the Power versus Time mask is also available by using the Power versus Time measurement. The Burst
Timing Error result is available for GSM, GPRS and EGPRS on the Call Setup screen and by sending a query
to the CALL subsystem (“CALL:STATus:TCHannel:TERRor?” on page 811 for GSM, “CALL:STATus:PDTCh |
PDTChannel:TERRor?” on page 810 for GPRS and EGPRS).

For GPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, the transmitter
output power result conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.2. When measuring
two adjacent uplinks, each of these can have different power levels.

For EGPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, the 8PSK burst
power measurement (with averaging turned on) conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section
13.17.3. The 8PSK Estimated Carrier Power measurement meets the accuracy requirements for an estimation
technique of long term average power as defined in 3GPP 51.010, annex 5.
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Test Adherence to Standards

Making a faster transmitter output power measurement

An alternative method for testing the transmitter output power is using the TX Power measurement in the
test set. The TX Power measurement implemented in the test set varies from the ETSI recommended method
for measuring carrier power in terms of synchronization. The TX Power measurement synchronizes using RF
amplitude synchronization instead of midamble synchronization. This was intentionally done to speed up the
measurement, as this is one of the most common measurements performed in manufacturing. This alternative
measurement technique is approximately four times faster than the synchronized method with the same
accuracy. If the input signal meets the GSM Power versus Time characteristics, the TX Power measurement
provides the same results as the Power versus Time - TX Power result (which is midamble synchronized and
ETSI compliant).

Note that the output RF spectrum measurement makes the TX Power measurement as part of its
measurement process.

Related Topics

“Transmit Power Measurement Description” on page 144

“Programming a Transmit Power Measurement for GSM” on page 364

“Programming a Transmit Power Measurement for GPRS” on page 365

“GSM Power versus Time Measurement” on page 117

“GPRS and EGPRS Power versus Time Measurement” on page 123

“Programming a Power versus Time Measurement for GSM” on page 354

“Programming a Power versus Time Measurement for GPRS and EGPRS” on page 355

Output RF Spectrum

Standards Reference: 3GPP 51.010 (formerly ETSI GSM 11.10) sections 13.4 and 13.16.3

The Output RF Spectrum due to Switching method of test conforms to ETSI GSM 11.10, section 13.4 at offsets
< 1800 kHz. For GPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, the
measurement conforms to ETSI GSM 11.10, section 13.16.3 at offsets < 1800 kHz.

The Output RF Spectrum due to Modulation method of test conforms to 3GPP 51.010 (formerly ETSI GSM
11.10), section 13.4 at offsets < 1800 kHz.

For GPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, the measurement
conforms to 3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.3 at offsets < 1800 kHz (when the
Multi-Measurement Count - Modulation parameter is set to Off using “SETup:ORFSpectrum:COUNt:STATe”
on page 1134).

For EGPRS mobiles which support a single uplink timeslot or two adjacent uplink timeslots, and while using
one of the GMSK modulated coding schemes (MCS1, MCS2, MCS3, or MCS4) the measurement conforms to
3GPP 51.010 (formerly ETSI GSM 11.10), section 13.16.3 at offsets < 1800 kHz (when the Multi-Measurement
Count - Modulation parameter is set to Off using “SETup:ORFSpectrum:COUNt:STATe” on page 1134).
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Test Adherence to Standards

Making a faster ORFS measurement

When Multi-Measurement Count (Modulation) is greater than 1, the measurement is performed over 40 or
more bits in each of the regions from bit 15 to 60 and bit 87 to 132 of the burst. In 3GPP 51.010 (formerly ETSI
GSM 11.10), the measurement is only specified on the latter section of the burst.

Measuring on both the front and back of the burst has two advantages. First, this method provides two
modulation measurements per burst, effectively doubling measurement speed. Secondly, it provides additional
information regarding the spurious performance of the mobile.

The method of test in 3GPP 51.010 (formerly ETSI GSM 11.10) is based upon time-gated spectrum analysis;
this technique only allows one measurement per burst. Modern DSP technigues employed in the test set
makes it possible to measure more of the burst while still excluding the unwanted effects of the midamble and
switching transients generated by burst modulation.

Measuring ORFS on GPRS and EGPRS mobiles using the BLER data connection type

The result of the Output RF Spectrum measurement relies on pseudo random data being present in the data
field of the RF burst. When using the BLER data connection type, these data fields do not contain pseudo
random data, therefore the results may not be representative.

Related Topics

“GSM Output RF Spectrum Measurement” on page 106

“GPRS and EGPRS Output RF Spectrum Measurement” on page 109

“Programming an Output RF Spectrum Measurement for GSM” on page 347

“Programming an Output RF Spectrum Measurement for GPRS and EGPRS” on page 348

Reference Sensitivity

Standards Reference: 3GPP 51.010 (formerly ETSI GSM 11.10) section 14.2

The method of test implemented by the test set's Bit Error measurement conforms to the measurement
method defined in 3GPP 51.010 (formerly ETSI GSM 11.10), section 14.2. The Bit Error measurement is
available for GSM, GPRS, and EGPRS.

Making a faster reference sensitivity measurement

An alternative method of test for making a Reference Sensitivity measurement is to use the Fast Bit Error
(FBER) measurement in the test set. The FBER measurement is five times faster than the normal BER
measurement.

The Fast Bit Error measurement is not applicable to GPRS or EGPRS.

Block Error Measurement

The Block Error (BLER) measurement which the test set provides is based on GPRS receiver tests defined in
3GPP 51.010 (formerly ETSI GSM 11.10), section 14.16 (GPRS) and section 14.18.1 (EGPRS).

The Block Error measurement is not applicable to GSM.
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Related Topics

“GSM Bit Error Measurement” on page 85

“GPRS Bit Error Measurement” on page 88

“Programming a Bit Error Measurement for GSM” on page 329
“Programming a Bit Error Measurement for GPRS” on page 331
“Fast Bit Error Measurement Description” on page 100
“Programming a Fast Bit Error Measurement” on page 343
“Block Error Measurement Description” on page 90

“Programming a Block Error Measurement” on page 334
I/Q Tuning Measurement
The 1/Q Tuning measurement is not an ETSI specified measurement.

Related Topics
“1/Q Tuning Measurement Description” on page 103

“Programming an 1/Q Tuning Measurement” on page 345

Dynamic Power Measurement

The Dynamic Power measurement is not an ETSI specified measurement.

Related Topics
“Dynamic Power Measurement Description” on page 98

“Programming a Dynamic Power Measurement” on page 340

Analog Audio Measurements

The Analog Audio measurements are not ETSI specified measurements.

The Analog Audio measurements are not applicable to GPRS.

Related Topics

“Analog Audio Measurement Description” on page 80

Spectrum Monitor Measurements

The Spectrum Monitor measurement is not an ETSI specified measurement.

Related Topics
“Spectrum Monitor Description” on page 142

“Programming the Spectrum Monitor” on page 362

Test Adherence to Standards
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What 3GPP TS 05.05 Requirements are supported?

What 3GPP TS 05.05 Requirements are supported?

This table shows the standard GSM and GPRS requirements as given in 3GPP TS 05.05 version 8. Shown are
E1968A measurement capabilities.

Table 1. Transmitter Characteristics

3GPPTS | Test Description Asof E1968A M easurement
05.05 January
003
411 Output power: Mobile Station Yes Power versus Time
4.2.1 Output RF spectrum: Spectrum due to the Yes Output RF Spectrum
modulation and wide band noise
4.2.2 Output RF spectrum: Spectrum due to switching Yes Output RF Spectrum
Ttansients

4.3.3 Spurious emissions: Mobile Station Yes** Camp to E1968A. Use an external
spectrum analyzer.

4.4 Radio frequency tolerance Yes Phase and Frequency Error

45.2 Output level dynamic operation: Mobile Station Yes Power versus Time

4.6.1 Modulation accuracy: GMSK modulation Yes Phase and Frequency Error

Table 2. Receiver Characteristics
3GPPTS | Test Description Asof E1968A M easurement
05.05 January
003

5.1 Blocking characteristics Yes* Bit Error (plus GSM signal from a
signal generator)

5.2 AM suppression characteristics Yes Bit Error (plus GSM signal from a
signal generator)

5.3 Intermodulation characteristics Yes Bit Error (plus 2 CW signals from
signal generators)

5.4 Spurious emissions Yes Camp to E1968A. Use an external
spectrum analyzer.
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Table 3. Transmitter/Receiver Performance

What 3GPP TS 05.05 Requirements are supported?

3GPP TS | Test Description Asof E1968A M easurement
05.05 January
003
6.1 Nominal Error Rates (NER) Yes Bit Error
6.2 Reference sensitivity level Yes Bit Error (or Block Error)
6.3 Reference interference level Yes Bit Error (plus GSM signal from a
signal generator)

6.4 Erroneous frame indication performance Yes Bit Error (FER)
6.5 Random access and paging performance at high

input levels
6.6 Frequency hopping performance under

interference conditions

X" - Also use an E4438C ESG Vector Signal Generator

X - Also use an E4445A PSA Spectrum Analyzer

Related Topics

“Test Adherence to Standards” on page 150

“Power versus Time Measurement Description” on page 117

“Output RF Spectrum Measurement Description” on page 106

“Phase and Frequency Error Measurement Description” on page 113

“Bit Error Measurement Description” on page 85

“Block Error Measurement Description” on page 90
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Amplitude Offset

Amplitude Offset

Description

Amplitude offsets compensate for loss or gain between the test set's RF IN/OUT front panel connector and the
mobile station’s RF connector.

To access the amplitude offset feature, press the SYSTEM CONFIG key, followed by the RF | N OQUT Anpt d
Cf set (F5) key.

Amplitude offset settings are preserved during power cycles or instrument preset.

Setting Up Amplitude Offsets and Frequency Points

Up to 20 frequency points can be assigned an amplitude offset. Negative amplitude offset values should be
entered when there is a loss through the RF cabling and test fixtures and positive values should be entered
when there is a gain.

The RF IN/OUT Amplitude Offset table displays the current (on/off) state of the amplitude offset feature.
There are also 20 rows for entering frequencies and 20 rows for entering corresponding offset values. To enter
values in the table use the RF IN/OUT Amplitude Offset Setup menu.

To set up amplitude offsets remotely, one comma-separated string is sent to set up frequency points and
another comma-separated string assigns the corresponding amplitudes.
GPIB Commands

QUTPUT 714; " SYSTEM CORRECTI ON: SFREQUENCY 1710.2 MHZ, 1805.2 MHZ, 1784.8 MHZ, 1879. 8 MHZ”
Isets the first 4 frequencies in the amplitude offset table.

QUTPUT 714; " SYSTEM CORRECTI ON: SGAI N -2.55,-3.12,-3. 68, -4.23"
Isets the first 4 anplitude offsets in the anplitude offset table.
Turning amplitude offsets on/off

When the RF IN/OUT Amplitude Offset State is on, all offsets that are not individually turned off are applied
and the word “Offset” appears in the Instrument Status Area of the test set’s display.

If the RF IN/OUT Amplitude Offset State is off, none of the amplitude offsets are applied.

GPIB Command

QUTPUT 714; " SYSTEM CORRECTI ON: STATE ON’
ISets the RF INOUT Anplitude Offset State to On

NOTE If the RF IN/OUT Amplitude Offset State is turned off , none of the amplitude offsets are on,
even if values are entered for the individual offsets.

Examples of Amplitude Offset Behavior

When the amplitude offset table entries accurately represent the loss in all components (cabling, connectors,
and test fixturing) in the signal path between the test set and the mobile station, the test set will make the
necessary adjustments in both receiver and transmitter measurements.
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Amplitude Offset

Mobile Station Receiver Example

When you set a transmit power level, the test set uses the amplitude offset value to adjust the power so that
the test set’s transmit power level refers to the power level received at the mobile station.

As shown in Figure 1. “Amplitude Offset Mobile Station Receiver Example”, with the test set's transmit power
set to -85 dBm and a -3 dB amplitude offset the actual power level transmitted from the test set will be
automatically offset to -82 dBm. With a 3 dB loss in the signal path the mobile station will receive -85 dBm,
the actual setting.

Figure 1. Amplitude Offset Mobile Station Receiver Example

Agilent 8960
Transmit Power setting =P85 dBm [ ™ W (¢ Mobile
Amplitude offset = B3 dB Station
D3 dB network

(bidirectional)

Power = D82 dBm Power = B85 dBm

Mobile Station Transmitter Example

When you measure power from the mobile station, the displayed and queried values are offset to show the
level at the mobile station.

As shown in Figure 2. “Amplitude Offset Mobile Station Transmitter Example”, with the mobile station
transmitting 12 dBm and a -3 dB amplitude offset is entered, the measured power at the test set would be 9
dBm. The displayed power level is automatically adjusted to 12 dBm to show the level at the mobile station.

If the expected power, which can be set manually or automatically is 12 dBm, the test set’s internal hardware
adjusts itself to receive 9 dBm which is the actual power from the mobile station after 3 dB loss in the
network.

Figure 2. Amplitude Offset Mobile Station Transmitter Example

Signal Flow
Agilent 8960
Expected Power setting = 12 dBm 4_‘/\/\/\/*<—< — Mobile
Amplitude offset = D3 dB Station
D3 dB network
(bidirectional)
Power =9 dBm Power = 12 dBm
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Amplitude Offset

Amplitude Offsets Between Frequency Settings

If mobile station testing is performed at frequencies that do not have amplitude offsets assigned to them, the
test set will estimate an amplitude offset based on the nearest settings. For example, the following screen
shows five amplitude offsets for frequencies ranging from 890.2 MHz to 1710.2 MHz.

Figure 3. RF IN/OUT Amplitude Offset Setup

Sustem Config Screen
RF IH/0UT Amplitude Dffset State: On
Nessage
Humber Frequencu (MHz) Offset (dB) Log
1 890.20 -1.00
2 890.60 =2.00
RF IN/OUT Ampid 3 831.00 =3.00
Offset Setup 7 L 914.00 =L.00
o 1710.20 =4L.50
6 off off
7 off off
g off off
RF IN/OUT Amplitude Offset Setup Value
RF Ins0ut Amplitude Offset State 0n
Frequencu 1 #90.200 NHz
Dffset 1 -1.00 dB
Frequency 2 #90.600 NHz
Dffset 2 -2.00 dB
Frequencu 3 #91.000 NHz
Close Dffset 3 -2.00 dB
Henu Frequency b 914,000 MHz |4
Active Cell Sus Tupe: IS-2000
Idle
[IntRet|0ffset| 1 of 2

For test frequencies between the lowest (890.2 MHz) and highest (1710.2 MHz) frequency points that are not
entered in the table, the test set will calculate offsets using piece-wise linear interpolation.

The graph shown in Figure 4. “Amplitude Offset Interpolation” is a conceptual representation of the test set’s
amplitude offset configuration using the settings from the RF IN/OUT Amplitude Offset table in Figure 3. “RF
IN/OUT Amplitude Offset Setup”. Each of the five points are shown on a non-scaled frequency versus
amplitude offset graph. At a test frequency of 890.4 MHz, which is midway between point number one (-1 dB)
and point number two (-2 dB) the test set applies an offset of -1.5 dB. Be aware that since amplitude offsets are
in units of dB, this piece-wise linear interpolation does not produce a linear transition from point to point.
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Amplitude Offset

Figure 4. Amplitude Offset Interpolation

Amplitude Offset Interpolation
0 a
800 890.2 | 890.6 891 914 1710 2000
-1 A
22
o
£ 3
o Offset at 890.4 MHz
4 | Wouldequal -1.5 dB
-5
Frequency (MHz)

If testing is done outside the range of frequencies bounded by the lowest and highest frequency entries, the
test set simply uses the amplitude offset that is paired with the nearest frequency point.

IMPORTANT It is highly recommended that amplitude offsets are set up for each test frequency. This
eliminates inaccuracies due to the mismatch between the test set’s linear interpolation and the

actual frequency response of the RF path between the test set and mobile station.

Related Topics
“SYSTem:CORRection” on page 1279
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Amplitude Offset
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Call Processing

Call Processing
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E1968A GSM/GPRS GPIB COMMAND CHANGES

E1968A GSM/GPRS GPIB COMMAND CHANGES

Operating Mode Commands

The operating mode was determined by three separate GPIB commands in the E1960A GSM Mobile Test
Application (TA):

CALL[:CELL]:OPERating:MODE CALL | CELL | TEST
CALL[:CELL]:FUNCtion:DOWNIink CW | BCH | BCHTCH
CALL[:CELL]:ACTivated 1 | ON | O | OFF

The operating mode command selected between active cell mode and test mode. When in active cell mode, the
cell activated command determined the cell state. When in test mode, the downlink function command
determined which test mode was used.

The above three commands have been replaced with a single combined operating mode command in the
E1968A GSM/GPRS Mobile Test Application:

CALL[:CELL]:OPERating:MODE
with the following parameters:
CALL* | CELL | GBTest | GBTTest | PBTest | PBPTest | OFF | CW
*CALL and CELL are equivalent, CALL is always returned by the query form of the command.

All existing E1960A test code should be checked wherever the above three commands occur. In most cases, the
new form of the operating mode command will be required. See “CALL:OPERating:MODE" on page 610.

CALL[:CELL]:FUNCtion:DOWNIink has been deleted and should be replaced by
CALL[:CELL]:OPERating:MODE

CALL[:CELL]:ACTivated has been retained as an alias of CALL[:CELL]:OPERating:MODE
CALL[:CELL]:ACTivated 1 | ON s replaced by CALL[:CELL]:OPERating:MODE CALL
CALL[:CELL]:ACTivated 0 | OFF s replaced by CALL[:CELL]:OPERating:MODE OFF

Connection Type Commands

A new E1968A GSM/GPRS command CALL:FUNCtion:CONNection: TYPE has been added to control what
type of connection can be made. This command replaces the E1964A GPRS Mobile Test Application command
CALL:FUNCtion:DATA:TYPE which is also retained for backwards compatibility with existing E1964A test
code. The new command accepts the following parameters:

A] B | ACKB | BLER | AUTO
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E1968A GSM/GPRS GPIB COMMAND CHANGES

The A, B, ACKB, BLER parameters are only applicable when licensed for GPRS. The AUTO parameter is only
applicable when licensed for either GSM TA or the E6701C GSM/GPRS Lab Application (LA). When set to
AUTO, either mobile originated or mobile terminated GSM voice calls can be made, or alternatively IP Data
data connections can be made. Effectively, AUTO is equivalent to the GPRS LA IPData connection type for
GPRS data connections, but adds capability for GSM voice calls.

When licensed for GSM (E1960A or E6701C license present), the default setting for connection type is AUTO
meaning that existing GSM code will not need to be modified to take account of this new setting. If the GPRS
TA only is licensed, this setting defaults to BLER.

The old GPRS TA/LA command CALL:FUNCtion:DATA:TYPE is maintained for backwards compatibility and
is identical to the newer CALL:FUNCtion:CONNection:TYPE command except that IPData is used instead of
AUTO.

GSM RF Generator Commands

The E1960A GSM Mobile Test Application CW test mode was specific to the E1960A Mobile TA only, it was
accessed by the following commands:

CALL:OPERating:MODE TEST
CALL:FUNCtion:DOWNIink CW

The E1964A GPRS Mobile Test Application and the E6701B GPRS Lab Application Rev B did not have any
form of CW mode. E1968A GSM/GPRS based applications use a CW operating mode which is common to all
other TAs e.g. 1S136 and WCDMA. The new CW operating mode is accessed as follows:

CALL:OPERating:MODE CW

Since the common CW operating mode is used for all formats, it does not support setting the CW frequency by
specifying GSM band and ARFCN as these have no meaning in formats such as 1S136. To maintain
backwards compatibility with the E1960A GSM Mobile Test Application, the old CALL:RFG commands are
supported but with some differences, these are explained below.
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E1968A GSM/GPRS GPIB COMMAND CHANGES

In the E1960A GSM Mobile Test Application there were no separate RFG settings, all RFG commands except
frequency were actually aliases to other CELL commands, as shown below:

CALL[:CELL]:RFGenerator:BAND --> CALL[:CELL]:BAND
CALL[.CELL]:RFGenerator:CHANnNel:;[SELected] --> CALL[:CELL]:BCH:ARFCn:[SELected]
CALL[:CELL]:RFGenerator:CHANNnel:EGSM --> CALL[:CELL]:BCH:ARFCn:EGSM
CALL[:CELL]:RFGenerator:CHANNel:RGSM --> CALL[:CELL]:BCH:ARFCn:RGSM
CALL[.CELL]:RFGenerator:CHANNel:DCS --> CALL[.CELL]:BCH:ARFCn:DCS
CALL[:CELL]:RFGenerator:CHANnel:PCS --> CALL[:CELL]:BCH:ARFCn:PCS
CALL[:CELL]:RFGenerator:CHANNel:GSM450 --> CALL[:CELL]:BCH:ARFCn:GSM450
CALL[:CELL]:RFGenerator:CHANnNnel:GSM480 --> CALL[:CELL]:BCH:ARFCn:GSM480
CALL[:CELL]:RFGenerator:CHANNel:GSM750 --> CALL[:CELL]:BCH:ARFCn:GSM750
CALL[:CELL]:RFGenerator:CHANNel:GSM850 --> CALL[:CELL]:BCH:ARFCn:GSM850
CALL[.CELL]:RFGenerator:POWer[:SAMPIlitude] --> CALL[.:CELL]:POWer:[SAMPIlitude]
CALL[:CELL]:RFGenerator:POWer:AMPLitude --> CALL[:CELL]:POWer:AMPL.itude
CALL[:CELL]:RFGenerator:POWer:STATe --> CALL[:CELL]:POWer:STATe

This meant that if you modified any RFG setting, it would reflect on its equivalant setting BCH setting. For
example, if you modified CALL:RFG:BAND while in CW test mode, it would also change CALL:BAND,
meaning that when you returned to Active Cell mode, the BCH BAND would have been changed.

In the E1968A GSM/GPRS Mobile Test Application there is no linkage between the CW mode parameters and
BCH ARFCN, band and power parameters. CW mode maintains its own separate frequency, power and state
parameters.

In the E1968A GSM/GPRS Mobile Test Application, the legacy GSM RFG commands are mapped onto
common CW operating mode commands as shown below:

CALL[.CELL]:RFGenerator:POWer[:SAMPIlitude] --> CALL[.CELL]:POWer:[SAMPIitude]:CW
CALL[:CELL]:RFGenerator:POWer:AMPLitude --> CALL[:CELL]:POWer:AMPL.itude:CW
CALL[:CELL]:RFGenerator:POWer:STATe --> CALL[:CELL]:POWer:STATe:CW

The CALL[:CELL]:RFGenerator:FREQuency command exists unchanged from from the E1960A GSM Test
Application.
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The other GSM RFG band and channel commands do not have direct equivalent common CW operating mode
commands. These commands have been implemented in the yuc code layer only, to provide a degree of
backwards compatibility with E1960A code. This means that a *RST (or MU full preset) will not reset these
commands to their power on default values — their values do not change during a reset.

CALL[.CELL]:RFGenerator:BAND
CALL[:CELL]:RFGenerator:CHANnNel:[SELected]
CALL[:CELL]:RFGenerator:CHANnNel:PGSM
CALL[:CELL]:RFGenerator:CHANnNel:EGSM
CALL[:CELL]:RFGenerator:CHANnNel:RGSM
CALL[:CELL]:RFGenerator:CHANnNel:DCS
CALL[.CELL]:RFGenerator:CHANnNel:PCS
CALL[:CELL]:RFGenerator:CHANnNel.GSM450
CALL[:CELL]:RFGenerator:CHANnNel.:GSM480
CALL[:CELL]:RFGenerator:CHANnNel:GSM750
CALL[:CELL]:RFGenerator:CHANnNel:GSM850

GSM RFAN Commands

The GSM RFAN commands are now obsolete and the GPRS RFAN commands should be used instead. To
maintain backwards compatibility, the old GSM RFAN commands have been mapped onto the newer GPRS
RFAN commands where possible. Where a direct mapping isn't possible, the setting has been created in the
yuc code layer only to provide a degree of backwards compatibility. It is strongly recommended that previous
code be changed over to the newer GPRS RFAN commands where ever possible.

One fundamental difference between GSM and GPRS RFAN commands is in GSM where there was only a
single receiver expected power, therefore, when the receiver was under base station emulator control,
changing MS TX Level would alter the single receiver expected power setting. This meant that if you switched
from base station emulator (auto) control to RFAN (manual) control, the receiver expected power setting would
remain the same as it was under base station emulator control until changed. There was a coupling between
the base station emulator control MS TX Level and the manual expected power setting.

The E1968A GSM/GPRS Mobile Test Application does not retain this coupling between base station emulator
(auto) and RFAN (manual) settings. The E1968A GSM/GPRS Mobile Test Application maintains separate
settings for automatic and manual control, therefore, when you change to manual control in the E1968A, the
receiver expected power and frequency settings will not necessarily remain the same, in fact it is likely that
they will change. This means that receiver expected frequency and/or power must be explicitly set rather than
assuming that it will be correct.
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Another difference between the E1960A GSM and E1968A GSM/GPRS Mobile Test Application is in the
expected power control and measurement and uplink (demod) receivers. E1960A GSM Mobile Test Application
used a single auto/manual control that governed the expected power control and measurement and uplink
(demod) receivers. The E1968A GSM/GPRS Mobile Test Application individually sets these settings.

The following shows how the GSM RFAN commands map onto the newer GPRS RFAN commands.
RFANalyzer.CONTrol:AUTO --> RFANalyzer:CONTrol:POWer:AUTO
-->  RFANalyzer:CONTrol:MEASurement:FREQuency:AUTO

The single GSM auto/manual control command maps onto the GPRS expected power control and
measurement control commands. Note however that the uplink (demod) frequency control is not altered.

RFANalyzer.EXPected:POWer[:SELected] --> RFANalyzer:MANual:POWer:BURS1
RFANalyzer:MANual:FREQuency --> RFANalyzer:-MANual:MEASurement:FREQuency

The GPRS RFAN commands do not support banded settings for either power or frequency, and do not support
setting frequency in terms of ARFCN, so the following GSM RFAN commands have had legacy settings added
into the yuc code to ensure a degree of backwards compatibility:

RFANalyzer:MANual:BAND
RFANalyzer:EXPected:POWer:PGSM
RFANalyzer:EXPected:POWer.EGSM
RFANalyzer.EXPected:POWer.RGSM
RFANalyzer:EXPected:POWer:DCS
RFANalyzer:EXPected:POWer:PCS
RFANalyzer:EXPected:POWer:GSM450
RFANalyzer:EXPected:POWer:GSM480
RFANalyzer:EXPected:POWer.GSM750
RFANalyzer:EXPected:POWer.GSM850
RFANalyzer:MANual:CHANnNel[:SELected]
RFANalyzer:MANual:CHANnNel:PGSM
RFANalyzer:MANual:CHANnNel:EGSM
RFANalyzer:-MANual:CHANnNel:RGSM
RFANalyzer:-MANual:CHANnNel:DCS
RFANalyzer-MANual:CHANnNel:PCS
RFANalyzer:MANual:CHANnNel:GSM450
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RFANalyzer:-MANual:CHANnNel:GSM480
RFANalyzer:-MANual:CHANnNel:GSM750
RFANalyzer:MANual:CHANnNel:GSM850

These legacy settings will retain their existing values through a *RST or full preset operation, they will not be
reset to their power on default values.

RFANalyzer:MSLot:MEASurement.BURSt --> CALL:PDTCh:MSLot:MEASurement:BURSt

Note that none of the legacy GSM RFAN commands have any coupling to the new command
CALL:PDTCh:MSLot:MEASurement:BURSt command which selects which burst is measured. This setting
must be set to 1 for GSM TCH measurements. See “CALL:PDTChannel:MSLot:MEASurement:BURSt” on
page 636. This command replaces RFAN:MSLot:MEASurement:BURSt.

Overlapped Commands

The E1960A GSM Mobile Test Application supported overlapped command functionality for the following
commands:

CALL[:CELL]:BCHannel[:ARFCn][:SELected]
CALL[:CELL]:BCHannel[:ARFCn]:PGSM
CALL[:CELL]:BCHannel[:ARFCn]:EGSM
CALL[.CELL]:BCHannel[:ARFCnN]:.DCS
CALL[:.CELL]:BCHannel[:ARFCn]:PCS
CALL[:CELL]:BCHannel[:ARFCn]:RGSM
CALLI[:CELL]:BCHannel[:ARFCn]:GSM450
CALLI[:CELL]:BCHannel[:ARFCn]:GSM480
CALL[:CELL]:BCHannel[:ARFCn]:GSM850
CALL[:CELL]:BCHannel[:ARFCn]:GSM750
CALL:END
CALL:MS:TADVance[:SELected]
CALL:MS:TADVance:PGSM
CALL:MS:TADVance:EGSM
CALL:MS:TADVance:DCS
CALL:MS:TADVance:PCS
CALL:MS:TADVance:RGSM
CALL:MS:TADVance:GSM450
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CALL:MS:TADVance:GSM480
CALL:MS:TADVance:GSM850
CALL:MS: TADVance:GSM750
CALL:MS:TXLevel[:SELected]
CALL:MS:TXLevel:PGSM
CALL:MS:TXLevel.EGSM
CALL:MS:TXLevel:DCS
CALL:MS:TXLevel:PCS
CALL:MS:TXLevel:RGSM
CALL:MS:TXLevel:GSM450
CALL:MS:TXLevel:GSM480
CALL:MS:TXLevel:GSM850
CALL:MS:TXLevel:GSM750
CALL:TCHannel[:ARFCn][:SELected]
CALL:TCHannel[:ARFCn]:PGSM
CALL:TCHannel[:ARFCn]:EGSM
CALL:TCHannel[:ARFCn]:DCS
CALL:TCHannel[:ARFCn]:PCS
CALL:TCHannel[:ARFCn]:RGSM
CALL:TCHannel[:ARFCn]:GSM450
CALL:TCHannel[:ARFCn]:GSM480
CALL:TCHannel[:ARFCn]:GSM850
CALL:TCHannel[:ARFCn]:GSM750
CALL:TCHannel:CMODe[:VALue]
CALL:TCHannel:CMODe:HRSPeech:SCHannel
CALL:TCHannel:TSLot

In the E1968A GSM/GPRS Mobile Test Application, this functionality has been removed. All other commands
with overlapped functionality, such as CALL:ORIGinate, still have overlapped functionality as before. This
means that sending one of the above commands in the E1968A Mobile TA is equivalent to appending :SEQ in
the E1960A Mobile TA. All of the above commands execute sequentially in the E1968A GSM/GPRS Mobile

Test Application.
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:SEQ

All of the above commands operate sequentially by default, therefore appending :SEQ is uneccessary, but is
still supported.

‘WAIT

In the E1960A GSM Mobile Test Application, the :WAIT GPIB extension could be used to convert a previously
issued overlapped command into a sequential command. In the E1968A GSM/GPRS Mobile Test Application,
overlapped functionality is not available for the above commands, therefore, this GPIB extension has no

purpose. To maximise backwards compatibility, the :WAIT GPIB extension will be accepted without error for
the above commands, but will be ignored. ldeally, :WAIT GPIB extensions should be removed from test code.

:DONE? And OPC?

These GPIB extensions no longer have any meaning for the above commands and will always return 1. Itis
recommended the above commands with :OPC? or :DONE? extensions be removed from test code.

Deferred Commands

To compensate for the loss of overlapped functionality in the above E1960A GSM commands, deferred
commands have been added for the following settings:

CALL:SETup:TCHannel:MS:TXLevel[:SELected]
CALL:SETup:TCHannel:MS:TXLevel:PGSM
CALL:SETup:TCHannel:MS:TXLevel.EGSM
CALL:SETup:TCHannel:MS:TXLevel:DCS
CALL:SETup:TCHannel:MS:TXLevel:PCS
CALL:SETup:TCHannel:MS:TXLevel:RGSM
CALL:SETup:TCHannel:MS:TXLevel:GSM450
CALL:SETup:TCHannel:MS:TXLevel:GSM480
CALL:SETup:TCHannel:MS:TXLevel.GSM850
CALL:SETup:TCHannel:MS:TXLevel.GSM750
CALL:SETup:TCHannel[:ARFCn][:SELected]
CALL:SETup:TCHannel[:ARFCn]:PGSM
CALL:SETup:TCHannel[:ARFCn]:EGSM
CALL:SETup:TCHannel[:ARFCn]:DCS
CALL:SETup:TCHannel[:ARFCn]:PCS
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CALL:SETup:TCHannel[:ARFCn]:RGSM
CALL:SETup:TCHannel[:ARFCn]:GSM450
CALL:SETup:TCHannel[:ARFCn]:GSM480
CALL:SETup:TCHannel[:ARFCn]:GSM850
CALL:SETup:TCHannel[:ARFCn]:GSM750
CALL:SETup:TCHannel:BAND
CALL:SETup:TCHannel:CMODe[:VALue]
CALL:SETup:TCHannel:CMODe:HRSPeech:SCHannel
CALL:SETup:TCHannel: TSLot

As with the E1964A GPRS TA, a handover is initiated with the CALL:HAND GPIB command.

Since the above deferred commands are new commands, there is no direct impact on previous test code.
However, it is recommended previous test code be optimised to take advantage of the faster handovers possible
using the new deferred commands.

Other Commands and Changes

CALL:COUNt:TDMA:FRAMes

In the E1960A GSM Mobile Test Application, this command specified the timeout period (in frames) within
which a mobile must respond to a TCH assignment command such as a TCH ARFCN change. If this time was
exceeded, an error was logged.

In the E1968A GSM/GPRS Mobile Test Application architecture, this command is redundant. It is supported
for backwards compatibility reasons, but the setting doesn’t do anything. It is recommended that this
command be removed from previously written test code.

CALL:TCHannel:TSLot

This command now accepts values in the range 1 to 7 whereas previously, it was limited to 3 to 5. There is no
impact on previously written test code.

CALL:BURSt.TYPE

This command now accepts the parameter RACH for GPRS as well as GSM. No impact on previously written
test code.
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CALL:STATus: TCHannel[:ARFCn]?

This command is now redundant, it is now an alias for CALL:TCHannel:ARFCn? which should be used
instead.

CALL:STATus: TCHannel:BAND?

This command is now redundant, it is now an alias for CALL:TCHannel:BAND? which should be used instead.

CALL:STATus:TCHannel:TSLot?

This command is now redundant, it is now an alias for CALL: TCHannel:TSLot? which should be used instead.

SYSTem:APPLication:FORMat[:NAME]

In the E1985A Fast Switching Test Application, this command would fast switch between formats. In the
E1968A GSM/GPRS Mobile Test Application, there is no fast switch between GSM and GPRS because the
GSM and GPRS formats are integrated. To switch from another format e.g. WCDMA to GSM/GPRS, you can
use any of the following parameters:

“GSM/GPRS” (preferred) or “GSM” or “GPRS”

The query will always return “GSM/GPRS”.

It is strongly recommended that all instances of the SYS:APPL:FORM:NAMe command be removed where
there is a fast switch between GSM and GPRS or vice-versa to optimise test plan execution. In the
E1968A.GSM/GPRS Mobile Test Application this command does not perform any function and will waste time
because the E1968A now integrates these two technologies. It is also recommended, though not essential, that
the new format name “GSM/GPRS” be used when switching from other formats to the E1968A. Any code
using the query form of this command must be modified to expect “GSM/GPRS” as the response.

SYSTem:APPLication:SELect[:NAME]

The name used for the E1968A is “GSM/GPRS Mobile Test Application”.
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New Commands

The following commands are new to the E1968A GSM/GPRS Mobile Test Application, consequently there will
be no impact on existing test code.

CALL:TCHannel:PREDuction:LEVel[1] 2]

Assigns a value in dB to power reduction level 1 or 2 - accepts values in the range 0 to 25 dB. This command
works in the same manner as the existing E1964A GPRS command
CALL:PDTChannel:PREDuction:LEVel[1] 2].

CALL:TCHannel:PREDuction:BURSt

Specifies a power reduction level to use for the downlink TCH burst power — accepts either PRL1 or PRL2 as a
parameter. This command works in the same manner as the existing E1964A GPRS command
CALL:PDTChannel:PREDuction:BURSt[1]2]3]4].

CALL:TCHannel:PREDuction:UBURst

Specifies a power reduction level to use for the downlink TCH unused burst power — accepts either PRL1 or
PRL2 as a parameter. This command works in the same manner as the existing E1964A GPRS command
CALL:PDTChannel:PREDuction:UBURst.

CALL:TCHannel:POWer[:AMPL.itude]?

Query only. Returns the downlink TCH used burst power in dB.
CALL:TCHannel:POWer[:AMPL.itude]:UBURst?

Query only. Returns the downlink TCH unused burst power in dB.
CALL:MS:TXLevel:CCHannel[:SELected]
CALL:MS:TXLevel:CCHannel:PGSM
CALL:MS:TXLevel:CCHannel:EGSM
CALL:MS:TXLevel:CCHannel:RGSM

CALL:MS:TXLevel:CCHannel:DCS
CALL:MS:TXLevel:CCHannel:PCS
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CALL:MS:TXLevel:CCHannel:GSM450
CALL:MS:TXLevel:CCHannel:GSM480
CALL:MS:TXLevel:CCHannel:GSM750
CALL:MS:TXLevel:CCHannel:GSM850

These commands specify the maximum burst power a mobile may uses for access bursts. At present this is an
LA only feature. The range of values accepted is dependant on the band.

DCS band 0 to 28

PCS band 0 to 15 and 30 to 31
Other bands 0 to 31

These settings can only be changed when the operating mode is OFF.

CALL[:CELL]:MS:CCHannel:POWer:OFFSet:DCS

This command specifies an additional offset for use with the Max CCH value in the DCS band only. It accepts
values in the range 0 to 3. This command is an LA only command, and can only be changed when the
operating mode is OFF.

CALL:TRIGger[:OUTPut]:FRAMe:NIDLe:STATe

This command which was previously only available in the LA, is now available in the GSM and GPRS TAs.

CALL[:.CELL]:BCHannel:SCELLI

This command sets the serving cell, that is it determines the capabilities of the cell BCH generated by the base
station emulator.

Parameters are license dependent and can include GSM | GPRS | EGPRS.

The EGPRS parameter is only applicable when licensed for EDGE. The GPRS parameter is only applicable
when licensed for GPRS. If the only application licensed is GSM, you will be unable to change this setting. If
you are licensed for GPRS, setting this parameter to GSM will mean that GPRS BCH information (sysinfo 13
etc) is not broadcast, therefore GPRS mobiles won't attempt to attach.

CALL:MS:REPorted:PCLass:EPSK:DCS

173

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\hpib_command_changes.fm



E1968A GSM/GPRS GPIB COMMAND CHANGES

CALL:MS:REPorted:PCLass:EPSK:EGSM
CALL:MS:REPorted:PCLass:EPSK:GSM450
CALL:MS:REPorted:PCLass:EPSK:GSM480
CALL:MS:REPorted:PCLass:EPSK:GSM750
CALL:MS:REPorted:PCLass:EPSK:GSM850
CALL:MS:REPorted:PCLass:EPSK:PCS
CALL:MS:REPorted:PCLass:EPSK:PGSM
CALL:MS:REPorted:PCLass:EPSK:RGSM
CALL:MS:REPorted:PCLass:EPSK[:SELected]

CALL:MS:REPorted:PCLass:GMSK:DCS
CALL:MS:REPorted:PCLass:GMSK:EGSM
CALL:MS:REPorted:PCLass:GMSK:GSM450
CALL:MS:REPorted:PCLass:GMSK:GSM480
CALL:MS:REPorted:PCLass:GMSK:GSM750
CALL:MS:REPorted:PCLass:GMSK:GSM850
CALL:MS:REPorted:PCLass:GMSK:PCS
CALL:MS:REPorted:PCLass:GMSK:PGSM
CALL:MS:REPorted:PCLass:GMSK:RGSM
CALL:MS:REPorted:PCLass:GMSK]:SELected]

The above commands return the power class for each band in either the GSMK or EPSK (8PSK - EDGE)
modulation scheme. This information is only made available during the attach procedure and therefore, is not
available to the GSM TA.

CALL:MS:REPorted:MCLass:EGPRS:DCS
CALL:MS:REPorted:MCLass:EGPRS:EGSM
CALL:MS:REPorted:MCLass:EGPRS:GSM450
CALL:MS:REPorted:MCLass:EGPRS:GSM480
CALL:MS:REPorted:MCLass:EGPRS:GSM750
CALL:MS:REPorted:MCLass:EGPRS:GSM850
CALL:MS:REPorted:MCLass:EGPRS:PCS
CALL:MS:REPorted:MCLass:EGPRS:PGSM
CALL:MS:REPorted:MCLass:EGPRS:RGSM
CALL:MS:REPorted:MCLass:EGPRS[:SELected]
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CALL:MS:REPorted:MCLass:GPRS:DCS
CALL:MS:REPorted:MCLass:GPRS:EGSM
CALL:MS:REPorted:MCLass:GPRS:GSM450
CALL:MS:REPorted:MCLass:GPRS:GSM480
CALL:MS:REPorted:MCLass:GPRS:GSM750
CALL:MS:REPorted:MCLass:GPRS:GSM850
CALL:MS:REPorted:MCLass:GPRS:PCS
CALL:MS:REPorted:MCLass:GPRS:PGSM
CALL:MS:REPorted:MCLass:GPRS:RGSM
CALL:MS:REPorted:MCLass:GPRS[:SELected]

The above commands return the power class for each band in either the GSMK or EPSK (8PSK - EDGE)
modulation scheme as reported by the mobile during its attach procedure. This information is only made
available during the attach procedure and therefore, is not available to the GSM TA.

CALL:MS:REPorted:SBANd[:GMSK]?

Returns a comma-separated list of all supported bands.

RFANalyzer:CONTrol:MEASurement:BURSt:AUTO <0 | 1 | OFF | ON>

This command determines how the receiver decides which uplink burst to measure. If set to the default “ON”
state, the measurement burst will be determined automatically. When set to the “OFF” or manual state, the
measurement is made on either burst 1 or 2 set by the following new command

RFANalyzer:MANual:MEASurement.BURSt <1 | 2>

This manual measurement burst command is active only when the control measurement burst auto is off. In
the manual mode, if you attempt to measure burst 2 while on a GSM call, the TXP measurement will report an
integrity error of ‘Parameter Error’.

CALL:PCTCh:MSLot:MEASurement:BURSt <1 | 2>

This new command sets which uplink burst will be measured for single slot measurements on dual uplink
PDTCH's when the receiver measurement burst control is AUTO. This command setting has no effect on GSM
calls where the measurement burst will always be 1.
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Active Cell Operating Mode

The operating mode changes the way in which the test set interacts with the mobile station.

For GSM, the test set can operate in active cell mode, test mode GSM BCH, test mode GSM BCH+TCH, CW
mode or cell off (see “GSM Test Mode Operation” on page 179).

For GPRS and EGPRS, the test set can operate in active cell mode, test mode GPRS BCH, test mode GPRS
BCH+PDTCH, EGPRS BCH, EGPRS BCH+PDTCH or cell off (see “GPRS Test Mode Operation” on page 185
or “EGPRS Test Mode Operation” on page 186).

Active cell operating mode provides active signaling between the mobile station and the test set’s base station
emulator:

e “Active Cell For GSM” on page 176
= “Active Cell For GPRS” on page 177
= “Active Cell For EGPRS” on page 177

Active Cell For GSM

Active cell mode is the default operating mode for GSM and is used with connection type Aut o ( see
“Connection Types” on page 189) when emulating a normal GSM cell. One of the GSM test modes, either
GBTest (BCH test) or GBTTest (BCH + TCH test), is used when it is not possible, or not desired, to
communicate via over-the-air signaling with the mobile station, but downlink stimulus and uplink
measurements are still needed. For more details on GSM test modes, see “Test Mode Operating Modes” on
page 179.

The OPERating:MODE CALL and OPERating:MODE OFF parameters turn on and off respectively, the test
set’s control of the uplink and downlink (including all signalling operations, uplink demodulation and
downlink (broadcast channel, BCH, and traffic channel, TCH) generation).

Trying to set any of the network configuration parameters while the cell is in the active state will generate the
following error:

GSM GPRS operation rejected; Attenpting to set <M3C MNC| LACI NCC] BCO RAC> whi | e generating a
BCH
Setting the Test Set’s Operating Mode to Active Cell Mode

The test set’s operating mode is set using the command, “CALL:OPERating:MODE” on page 610. Specifying
the ‘CALL’ parameter selects Active Cell Mode.
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Active Cell For GPRS

Active cell mode is used when emulating a normal GSM/GPRS cell.

The Serving Cell parameter is used to set the type of cell; either GSM or GPRS. To set the Serving Cell
remotely, use the GPIB command “CALL[:CELL]:BCHannel:SCELI” on page 509. To set the Serving Cell
manually, press the CALL SETUP key, Cel | | nf o (F6), BCH Set up (F1), then select the type of Servi ng Cel |
you want. For more information about the Serving Cell parameter, refer to “Serving Cell” on page 197.

The Connection Type parameter is used to set the type of data connection. See “Connection Types” on page 189
for details about the different connection types and when it is appropriate to use each.

In active cell operating mode the base station emulator, using the test set's GMSK modulated source,
generates a downlink (base station to mobile station direction) broadcast channel (BCH) which represents a
cell. The GPRS mobile station can “camp” to this signal, just as it would camp to a cell on a real network, and
perform an attach procedure to register the mobile station with the network. A Packet Data Traffic Channel
(PDTCH) can then be established and data can be transferred in both the downlink and uplink directions.

For GPRS mobile stations which support a single uplink timeslot or two adjacent uplink timeslots, the
following measurements can be made under essentially identical conditions to that which the mobile station
would experience on a real network:

e Output RF Spectrum (ORFS) - see “Output RF Spectrum Measurement Description” on page 106.

e Transmit Power (TXP) - see “Transmit Power Measurement Description” on page 144

= Phase and Frequency (PFER) - see “Phase and Frequency Error Measurement Description” on page 113
< Power versus Time (PVT) - see “GPRS and EGPRS Power versus Time Measurement” on page 123

< Dynamic Power (DPOW) - see “Dynamic Power Measurement Description” on page 98

< Bit Error Rate - see “GPRS Bit Error Measurement” on page 88

= Block Error Rate - see “Block Error Measurement Description” on page 90

« 1/Q Tuning - see “I/Q Tuning Measurement Description” on page 103

For a typical scenario detailing the steps you might take to test a GPRS mobile station, see “Testing a GPRS
Mobile Station” on page 316.

Active Cell For EGPRS

Active cell mode is used when emulating a normal GSM/GPRS/EGPRS cell.

The Serving Cell parameter is used to set the type of cell; either GSM, GPRS, or EGPRS. To set the Serving
Cell remotely, use the GPIB command “CALL[:CELL]:BCHannel:SCELI” on page 509. To set the Serving Cell
manually, press the CALL SETUP key, Cel | | nf o (F6), BCH Set up (F1), then select the type of Servi ng Cel |
you want. For more information about the Serving Cell parameter, refer to “Serving Cell” on page 197.

The Connection Type parameter is used to set the type of data connection. See “Connection Types” on page
189for details about the different connection types and when it is appropriate to use each.

In active cell operating mode the base station emulator, using the test set's GMSK/8PSK modulated source,
generates a downlink (base station to mobile station direction) broadcast channel (BCH) which represents a
cell. The EGPRS mobile station can “camp” to this signal, just as it would camp to a cell on a real network, and
perform an attach procedure to register the mobile station with the network. A Packet Data Traffic Channel
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(PDTCH) can then be established using an ETSI defined EGPRS Test Mode or IP Data mode, and data can be
transferred in both the downlink and uplink directions.

For EGPRS mobile stations which support a single uplink timeslot or two adjacent uplink timeslots, the
following measurements can be made under essentially identical conditions to that which the mobile station
would experience on a real network:

e EGPRS Transmit Power (ETXP) - see “EGPRS Transmit Power (ETXP) Measurement” on page 146

= Power versus Time (PVT)* - see “GPRS and EGPRS Power versus Time Measurement” on page 123

< Phase and Frequency (PFER)* - see “Phase and Frequency Error Measurement Description” on page 113
e QOutput RF Spectrum (ORFS)* - see “Output RF Spectrum Measurement Description” on page 106

< Dynamic Power (DPOW)* - see “Dynamic Power Measurement Description” on page 98

« Block Error (BLER) - see “Block Error Measurement Description” on page 90

« 1/Q Tuning - see “I/Q Tuning Measurement Description” on page 103

NOTE When using the these measurements with your EGPRS mobile, you must select a modulation
coding scheme which uses GMSK modulation (MCS1 through MCS4). These measurements do
not support 8PSK modulation coding schemes at this time (MCS5 through MCS9). Note that the
EGPRS Transmit Power measurement supports both 8PSK and GMSK (MCS1 through MCS9).

Related Topics

“Configuring the Broadcast Channel (BCH)” on page 196
“CALL:OPERating” on page 609

“Configuring the Traffic Channel (TCH)” on page 198

“Configuring the Packet Data Traffic Channel (PDTCH)” on page 205
“Testing a GPRS Mobile Station” on page 316

“Programming: Getting Started Guide for E1968A GSM/GPRS Mobile Test Application Revision A.01 and
E6701C GSM/GPRS Lab Application Revision C.01” on page 266

“GPRS Data Connection Troubleshooting” on page 1469
“Connection Types” on page 189
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Test Mode Operating Modes

The operating mode changes the way in which the test set interacts with the mobile station. Active cell
operating mode is the default setting and is used when emulating a normal GSM, GPRS, or EGPRS cell. You
use one of the test set’s test mode operating mode when it is not possible, or not desired, to communicate using
over-the-air signalling with the mobile station, but downlink stimulus and uplink measurements are still
needed:

The following test modes are available for each format:
e GSM:

— GSM BCH and GSM BCH+TCH
= GPRS:

— GPRS BCH and GPRS BCH+TCH
= EGPRS:

— GPRS BCH and GPRS BCH+TCH

Refer to the following sections for more details on eash test mode operating mode:

e “GSM Test Mode Operation” on page 179
* “GPRS Test Mode Operation” on page 185
= “EGPRS Test Mode Operation” on page 186

If you require details on active cell operating mode for GSM or GPRS, see “Active Cell Operating Mode” on
page 176.

GSM Test Mode Operation

Active cell mode is the default operating mode and is used when emulating a normal GSM cell. When a GSM
test mode is selected (GBTest or GBTTest), the choices of downlink stimulus, selected by Operating Mode, are:

e GSM BCH (broadcast channel) (see “BCH Operating Mode Behavior” on page 181)

e GSM BCH+TCH (broadcast channel + traffic channel) (see “BCH+TCH Operating Mode Behavior” on page
182)

See “CALL:FUNCtion” on page 536 for test function GPIB syntax.

When the test set’s operating mode is a GSM test mode:

< No over-the-air signaling is available.
< No capability to demodulate and decode uplink RACH bursts is available.

< When the operating mode is set to one of the test modes, auto triggering sets the trigger source to RF Rise.
See “RF Rise Trigger Source:” on page 404.
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Receiver Control - Auto

If the receiver control field is set to auto (see “RFANalyzer:CONTrol:MEASurement:BURSt:AUTO” on page
1022), the test set’s receiver frequency is set according to the fields or GPIB commands in the following table.

Table 1. Test Set Receiver Frequencies (Receiver Control = Auto)

Test Function Receiver Frequency Fields | GPIB Command

BCH Broadcast Chan (1) “CALL[:CELL]:BCHannel[:ARFCn][:SELected]” on page 498

BCH + TCH Traffic Channel (2) “CALL:TCHannel[:ARFCn][:SELected]” on page 815

CwW RF Gen Channel “CALL[:CELL]:RFGenerator:FREQuency[:SELected]” on page
741

Table Footnotes

1 Actual frequency depends on current broadcast band (PGSM, EGSM, GSM450, GSM480,
GSM750, GSM850, PCS, DCS or RGSM), and is defined in GSM as the uplink frequency.

2 Actual frequency depends on current traffic channel band (PGSM, EGSM, GSM450,
GSM480, GSM750, GSM850, PCS, DCS or RGSM), and is defined in GSM as the uplink
frequency.

Receiver Control - Manual

If the Receiver Control field is set to Manual (see “RFANalyzer:CONTrol:MEASurement:BURSt:AUTO” on
page 1022), the test set’s receiver frequency is set according to the fields or GPIB commands in the following
table.

Expected Burst

This parameter is only used when the test set’s operating mode is set to a test mode. The expected burst type
should be set when in one of the test modes with the CALL:BURSt: TYPE command. If it is not set, the test set
may not synchronize to the input signal’s midamble.

A TCH can have one of eight midamble patterns. These patterns are called Training Sequence Codes (TSC).
The Expected Burst parameter allows you to set the test set to expect a certain midamble pattern (TSCO
through TSC7) from the mobile. Alternatively, selecting RACH for this parameter allows you to set the test set
to expect the special midamble pattern used by a RACH burst.

For details on the GPIB command, see “CALL:BURSt” on page 510. (If you are using the test set manually, you
can set the Expected Burst by pressing Recei ver Control (F12) on the Call Setup screen.)

OQUTPUT 714; " CALL: BURST: TYPE TSC5” !Sets the test set to expect a TCH with m danbl e
I pattern TSC5.
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BCH Operating Mode Behavior

The test set generates a BCH without a TCH. BCH configuration and timeslot configuration are the same
as when the operating mode is set to active cell.

Cell power is set using the “CALL:POWer” on page 647 command.

By default, the test set expects the mobile station to transmit on the uplink BCH. The test set’s receiver
frequency can be set manually, which de-couples the automatic setting.

Changes to the mobile station TX level will couple to the expected power, and the mobile station TX Level
parameter will be transmitted on the downlink BCCH.

All measurements are available to you as if the operating mode was set to active mode.

Example 1. BCH Operating Mode Using Auto Receiver Control

The following example shows how to set up a test mode measurement using the GSM BCH test operating
mode. In this example the test set is configured to transmit a BCH on PGSM channel 21, and receive the
mobile station on PGSM channel 21 at a power level of 12.

1.

Select GSM BCH test mode (GBTest).

QUTPUT 714; " CALL: OPERATI NG MODE (GBTest”
Select PGSM as the broadcast band.

QUTPUT 714; " CALL: CELL: BAND PGSM'
Configure the receiver control to auto.
QUTPUT 714; " RFANALYZER: CONTROL: AUTO ON’

. Set the BCH to channel 21.

QUTPUT 714; " CALL: BCH. PGSM 21~
Set the mobile station TX level to 12.
QUTPUT 714; " CALL: Ms: TXLEVEL 12~

To make the measurement, set up the mobile station to transmit on PGSM channel 21 at a power level of
12.

Example 2. BCH Operating Mode Using Manual Receiver Control

The following example shows how to set up a GSM test mode measurement using the GSM BCH operating
mode. In this example the test set is configured to transmit a BCH on PGSM channel 21. Manual receiver
control is used to configure the test set to measure a signal from the mobile station at 895 MHz and 14 dBm.

1.

2.

3.

Select GSM BCH test mode.

QUTPUT 714; " CALL: OPERATI NG MODE GBTest”
Select PGSM as the broadcast band.

QUTPUT 714; " CALL: CELL: BAND PGSM'

Set the BCH to channel 21.

QUTPUT 714;” CALL: BCH PGSM 21"
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4. Configure the receiver control to manual.

QUTPUT 714; " RFANALYZER: CONTROL: AUTO OFF”
5. Configure the test set's receiver frequency to 895 MHz.

QUTPUT 714; " RFANALYZER: MANUAL: MEASUREMENT: FREQUENCY 895 MHZ"
6. Set the receiver’s power level to 14 dBm.

QUTPUT 714;” RFANALYZER: MANUAL: PONER: BURST1 14 DBM

7. To make the measurement, set up the mobile station to transmit at 895 MHz and at a power level of 14
dBm.

BCH+TCH Operating Mode Behavior

= The test set generates BCH+TCH on the downlink path. The BCH+TCH burst modulation is the same as
when the operating mode is set to active cell.

= Cell power is set using the “CALL:POWer” on page 647 command.

< Manually synchronizing the mobile station to the BCCH is not under direct control of the test set. You are
responsible for this synchronization.

« Changes to the TCH timeslot and TCH ARFCN will reconfigure the downlink (although no channel
assignment signaling will take place).

« By default, the test set’s receiver is configured to receive the mobile station’s signal at the TCH uplink
frequency. The test set’s receiver frequency can be set manually, which decouples the automatic setting.

< Changes to the mobile station TX level will couple to the expected power, and the mobile station TX Level
parameter will be transmitted on the downlink BCCH and SACCH.

< Changes to TCH timing advance will also appear on the downlink SACCH. Whether the mobile station
makes use of these parameters is a function of the mobile station.

< All measurements are available to you, the same as if the operating mode was active mode.

Example 3. BCH+TCH Operating Mode Using Auto Receiver Control

The following example shows how to set up a GSM test mode measurement using the “GSM BCH + TCH”
(GBTTest) test mode operating mode. In this example the test set is configured to transmit a BCH on PGSM
channel 21, a TCH on PGSM channel 31, and receive the mobile station on PGSM channel 31 at power level
12.

1. Select GSM BCH+TCH test mode.

QUTPUT 714; " CALL: OPERATI NG MODE GBTTest”
2. Configure the receiver control to auto.

QUTPUT 714;” RFANALYZER: CONTROL: AUTO ON
3. Set the BCH to channel 21.

QUTPUT 714;” CALL: BCH PGSM 21"
4. Set the TCH to channel 31.

QUTPUT 714;” CALL: TCH PGSM 31"
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5.

6.

Test Mode Operating Modes

Set the mobile station TX Level to 12.
QUTPUT 714; " CALL: Ms: TXLEVEL 12"

To make the measurement, set the mobile station to transmit on PGSM channel 31 at a power level of 12.

Example 4. BCH+TCH Operating Mode Using Manual Receiver Control

The following example shows how to set up a GSM test mode measurement using the “GSM BCH+ TCH”
(GBTTest) test mode operating mode. In this example the test set transmits a BCH on PGSM channel 21 and
a TCH on PGSM channel 31. Manual receiver control is used to configure the test set to measure a signal from
the mobile station at 895 MHz. Expected power is set at +14 dBm.

1.

Select GSM BCH+TCH test mode.
OQUTPUT 714; " CALL: OPERATI NG MODE GBTTest”

. Select PGSM as the broadcast band (the TCH will automatically be set to this band).

OUTPUT 714; " CALL: CELL: BAND PGSM

. Set the BCH to channel 21.

QUTPUT 714;” CALL: BCH PGSM 21"

Set the TCH to channel 31.

QUTPUT 714;” CALL: TCH PGSM 31"
Configure the receiver control to manual.

QUTPUT 714; " RFANALYZER: CONTROL: MEASUREMENT: FREQUENCY: AUTO COFF”
QUTPUT 714; " RFANALYZER: CONTROL: POVER: AUTO COFF”

. Configure the test set’s receiver frequency to 895 MHz.

QUTPUT 714; " RFANALYZER: MANUAL: MEASUREMENT: FREQUENCY 895 MHZ”

. Set the receivers power level to 14 dBm.

OQUTPUT 714; " RFANALYZER: MANUAL: PONER: BURST1 14 DBM

. To make the measurement, set up the mobile station to transmit at 895 MHz and at a power level of 14

dBm.

CW Operating Mode Behavior

When the test set’'s downlink function is set to CW, the test set operates like a signal generator with level and
frequency controls. The Call Parms selections change from Cell Power to RF Gen Power, from Cell Band to RF
Gen Band, from Broadcast Chan to RF Gen Channel. The CW setting also gives you the opportunity to set
output frequency using the RF Gen Freq parameter.

The test set generates an unmodulated CW downlink signal.

The RF generator’s power is set using the “CALL[:CELL]:POWer[:SAMPIitude]:CW” on page 649
command.

The downlink frequency is controlled by the RF Gen Freq field. The RF generator’s frequency is set using
the “CALL[:CELL]:RFGenerator:FREQuency[:SELected]” on page 741 command, in this mode the user has
direct control of the output frequency without making a channel selection.
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« By default, the test set’s receiver is configured to receive the mobile station’s signal at the current RF
generator channel setting. The test set’s receiver frequency can be set manually, which decouples the
automatic setting.

< No uplink demodulation or channel decoding is available. BER and uplink audio measurements will not
return any results.
Example 5. CW Operating Mode Using RF Generator Frequency

The following example shows how to set up an operating mode using the CW mode. In this example the test set
transmits a CW signal on DCS frequency 1805.4 mHz at an output power level of -80 dBm.

1. Set the RF generator output power to -80 dBm.
QUTPUT 714;” CALL: CELL: POAER: SAVPLI TUDE: CW - 80~

2. Select the CW mode.
QUTPUT 714; " CALL: OPERATI NG MODE CW

3. Configure the test set’s output frequency to 1805.4 MHz.
QUTPUT 714; " CALL: CELL: RFGENERATOR: FREQUENCY 1805. 4MHZ”

184

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\gen_bse_test.fm



Test Mode Operating Modes

GPRS Test Mode Operation

GPRS BCH Test Mode Behavior

When Cell Operating Mode is set to “GPRS BCH” (PBTest) test mode operating mode, the base station
emulator produces the BCH but does not attempt to demodulate the uplink. Non-functional features (for
example, “Start Data Connection”) of the BS Emulator do not result in an execution error.

GPRS BCH+PDTCH Test Mode Behavior

When Cell Operating Mode is set to “GPRS BCH + PDTCH” (PBPTest) test mode operating mode, the base
station emulator produces the BCH and PDTCH. To specify the positions of the PDTCH use
“CALL:PDTCH[:ARFCn][:SELected]” on page 625 and “CALL:PDTCH:MSLot:CONFig” on page 634. The
locations of the specified uplink are demodulated but no signaling for control of a data connection is performed
and PRACH bursts are not demodulated.

In this mode the following features are available:

e Generation of BCH + PDTCH on the downlink.

= If you manually synchronize the mobile station with the BCH, and then turn on the mobile station’s own
PDTCH, and both uplink and downlink use the same ARFCN and timeslot(s), what is sometimes known as
a “forced” call is in progress. Demodulation and channel decoding of the uplink are available, although no
messages are decoded.

Manually synchronizing the mobile station to the BCH is usually initiated from the mobile station keypad,
or over a special mobile station test bus. This is not under the direct control of the base station emulator
and is your responsibility.

< When a “forced” call is in progress (as defined above), BER measurements can be made.

< Changes to the Multislot Configuration or PDTCH ARFCN [PDTCH Band] reconfigure the downlink
(although no channel assignment signalling takes place). The BS Emulator’s receiver is configured to
receive at the modified frequency, timeslot and timing advance in the same way as when Cell Operating
Mode is set to “Active Cell” (CELL).

OFF Behavior

If you set Cell Operating Mode “OFF” it causes the following actions:

= If Cell Operating Mode was currently using CALL:OPERating OFF, the setting is ignored and the operation
is assumed to have successfully completed immediately.

< If a mobile station is attached or a data connection is in progress, no attempt is made to use over-the-air
signaling to disconnect or detach.

< All signaling operations, uplink demodulation and downlink (BCH, and PDTCH) generation are stopped.

e There is no RF power output.

Expected Burst

This parameter is only used when the test set’s operating mode is set to “GPRS BCH” (PBTest) or “GPRS BCH
+ PDTCH” (PBPTest). When operating mode is set to Active Cell, the test set automatically selects the correct
burst type.
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A PDTCH can have one of eight midamble patterns. These patterns are called Training Sequence Codes (TSC).
The Expected Burst parameter allows you to set the test set to expect a certain midamble pattern (TSCO
through TSC7) from the mobile. Alternatively, selecting RACH for this parameter allows you to set the test set
to expect the special midamble pattern used by a RACH burst.

For details on the GPIB command, see “CALL:BURSt” on page 510. (If you are using the test set manually, you
can set the Expected Burst by pressing Recei ver Control (F12) on the Call Setup screen.)

QUTPUT 714; " CALL: BURST: TYPE TSC5” !Sets the test set to expect a TCH with mi danbl e
I pattern TSC5.

RLC/MAC Header State
This parameter is only used when the test set’s operating mode is set to “GPRS BCH + PDTCH” (PBPTest).

The RLC/MAC header state parameter allows you to select whether or not a valid Radio Link Control
(RLC)/Medium Access Control (MAC) header is present on the downlink PDTCH burst(s):

< |If the RLC/MAC header state is set to OFF, all 53 octets (for CS4 encoding, for other coding schemes the
number of octets will be less) in the burst are filled with PRBS data.

e |f the RLC/MAC header state is set to ON, the first 3 octets in the burst contain a valid RLC/MAC header
indicating the burst sequence number and the power reduction value. The remaining 50 octets (for CS4
encoding, for other coding schemes the number of octets will be less) in the burst are filled with PRBS data.

If the RLC/MAC header state is changed when the operating mode is any mode other than GPRS
BCH+PDTCH, the setting is remembered until GPRS BCH+PDTCH is next used.

For details on the GPIB command, see “CALL:PBPTest:RLCMac[:HEADer]:STATe” on page 620. (If you are
using the test set manually, the RLC/MAC Header field is in the Call Parms window, screen 2 of 3, F10).

QUTPUT 714; " CALL: PBPTest : RLCVhc: HEADer : STATe ON' ! Enabl es t he RLC/ MAC header.

EGPRS Test Mode Operation

EGPRS BCH Test Mode Behavior

When Cell Operating Mode is set to “EGPRS BCH” (EBTest) test mode operating mode, the base station
emulator produces the BCH but does not attempt to demodulate the uplink. Non-functional features (for
example, “Start Data Connection™) of the BS Emulator do not result in an execution error.

EGPRS BCH + PDTCH Test Mode Behavior

When Cell Operating Mode is set to “EGPRS BCH + PDTCH” (EBPTest) test mode operating mode, the base
station emulator produces the BCH and PDTCH. To specify the positions of the PDTCH use
“CALL:PDTCH[:ARFCn][:SELected]” on page 625 and “CALL:PDTCH:MSLot:CONFig” on page 634. The
locations of the specified uplink are demodulated but no signaling for control of a data connection is performed
and PRACH bursts are not demodulated.

In this mode the following features are available:
« Generation of BCH + PDTCH on the downlink.

= If you manually synchronize the mobile station with the BCH, and then turn on the mobile station’s own
PDTCH, and both uplink and downlink use the same ARFCN and timeslot(s), what is sometimes known as
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a “forced” call is in progress. Demodulation and channel decoding of the uplink are available, although no
messages are decoded.

Manually synchronizing the mobile station to the BCH is usually initiated from the mobile station keypad,
or over a special mobile station test bus. This is not under the direct control of the base station emulator
and is your responsibility.

< When a “forced” call is in progress (as defined above), BER measurements can be made.

= Changes to the Multislot Configuration or PDTCH ARFCN [PDTCH Band] reconfigure the downlink
(although no channel assignment signalling takes place). The BS Emulator’s receiver is configured to
receive at the modified frequency, timeslot and timing advance in the same way as when Cell Operating
Mode is set to “Active Cell” (CELL).

OFF Behavior

If you set Cell Operating Mode “OFF” it causes the following actions:

< |If Cell Operating Mode was currently using CALL:OPERating OFF, the setting is ignored and the operation
is assumed to have successfully completed immediately.

« |If a mobile station is attached or a data connection is in progress, no attempt is made to use over-the-air
signaling to disconnect or detach.

= All signaling operations, uplink demodulation and downlink (BCH, and PDTCH) generation are stopped.

e There is no RF power output.

Expected Burst

This parameter is only used when the test set’s operating mode is set to “EGPRS BCH” (EBTest) or “EGPRS
BCH + PDTCH” (EBPTest). When operating mode is set to Active Cell, the test set automatically selects the
correct burst type.

A PDTCH can have one of eight midamble patterns. These patterns are called Training Sequence Codes (TSC).
The Expected Burst parameter allows you to set the test set to expect a certain midamble pattern (TSCO
through TSC7) from the mobile. Alternatively, selecting RACH for this parameter allows you to set the test set
to expect the special midamble pattern used by a RACH burst.

For details on the GPIB command, see “CALL:BURSt” on page 510. (If you are using the test set manually, you
can set the Expected Burst by pressing Recei ver Control (F12) on the Call Setup screen.)

QUTPUT 714; " CALL: BURST: TYPE TSC5” !Sets the test set to expect a TCH with m danbl e
I pattern TSC5.
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Related Topics

“Active Cell Operating Mode” on page 176

“Configuring the Broadcast Channel (BCH)” on page 196
“Configuring the Traffic Channel (TCH)” on page 198
“CALL:OPERating” on page 609

“Receiver Control” on page 370

“Configuring the Packet Data Traffic Channel (PDTCH)” on page 205
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Connection Types

AUTO

The AUTO connection type emulates a typical real world scenario where a GPRS or EGPRS capable mobile
can initiate either a voice call or a data connection (not simultaneously). Alternatively the test set can initiate
a voice call to simulate the mobile being called. Voice calls have priority over data connections. If a voice call is
in progress, data transfer requests will be ignored. Originating a mobile terminated voice call while a data
transfer is in progress will cause the data connection to be terminated.

Also see “Operating Considerations” on page 190.

BLER
This connection type is not applicable to GSM.

The BLER connection type ensures that an Agilent proprietary data connection type is used which allows the
test set to obtain BLock Error Rate (BLER) measurement reports from the mobile station (see “Block Error
Rate (BLER) Reports Description” on page 92). In addition, the BLER connection type allows you to perform
other GPRS measurements at the same time (except BER and ORFS due to Modulation).

Also see “Operating Considerations” on page 190.

ETSI Type A

This connection type is not applicable to GSM.

The ETSI Type A connection type ensures that packet data traffic channel (PDTCH) bursts are only
transmitted on the uplink, not on the downlink. The number of downlink bursts is determined by the setting of
the command “CALL:PDTChannel:MSLot:CONFig” on page 634.

Also see “Operating Considerations” on page 190.

ETSI Type B (Unacknowledged)
This connection type is not applicable to GSM.

The ETSI Type B connection type ensures that one or more downlink (PDTCH) bursts are present, which can
be used to loopback data through the uplink. ETSI Type B is required if you want to perform BER
measurements in active cell mode.

Also see “Operating Considerations” on page 190.

ETSI Type B Acknowledged

This connection type is not applicable to GSM.

The ETSI Type B Acknowledged connection type is almost identical to the ETSI Type B (Unacknowledged)
connection type, except that it features an acknowledged downlink. The acknowledged downlink ensures
maximum compatibility with different mobile station types.

Also see “Operating Considerations” on page 190.
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Connection Types

Switched Radio Block Loopback
This connection type is only applicable to EGPRS.

The Switched Radio Block (SRB) Loopback connection type allows an EGPRS mobile to perform a layer one
loopback while in a signaling mode. This ETSI defined standard test mode within the mobile is sometimes
known as ETSI test mode C.

Also see “Operating Considerations” on page 190.

Operating Considerations

The operating mode must be Active Cell for any connection types to be used. For more information about
Active Cell operatin mode, see “Active Cell Operating Mode” on page 176.

These settings are not coupled to the serving cell which must be set to GPRS or EGPRS to allow the GPRS or
EGPRS mobile to accept or originate data connections. See “Serving Cell” on page 197 for more information.

Related Topics
“CALL:FUNCtion:CONNection:TYPE” on page 538
“Active Cell Operating Mode” on page 176
“Serving Cell” on page 197

190

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\gen_bse_connection_types.fm



Packet Broadcast Control Channel (PBCCH)

Packet Broadcast Control Channel (PBCCH)

This section is only applicable to the lab applications.

Packet Broadcast Control Channel (PBCCH) is transmitted in Active Cell operating mode. When available,
the PBCCH is the channel that is used by the mobile station, in place of the BCCH, for control information and
signaling related to packet services.

PBCCH can only be enabled/disabled when operating mode is Cell Off.

When the PBCCH is activated, PSI1, PSI2 & PSI3bis are transmitted on the new channel. When the PBCCH
is on, it is generated in Timeslot 1 on the same ARFCN as the BCCH.

Once activated, the PBCCH may be used by the mobile station, in place of the BCCH, to Attach to the test set.
You can see requests by the mobile station to Attach by observing the PRACH count indicator.

PRACH length (8 or 11 bit) can also be configured using the PBCCH Setup softkey.

PBCCH Control

Press the Call Setup key to go to the Cal | Set up screen.

Press the Qper ati ng Mode softkey (F1) and select Cel | O f.
Press the Cel | | nf o softkey (F6).

Press the BCH Set up softkey (F1) to open the BCH Setup menu.
Set PBCCH to On.

Set PRACH to 8 or 11 bits as desired.

Press the Ret ur n softkey (F6) to go back to the Call Setup screen.
Press the Qper ati ng Mode softkey (F1) and select Acti ve Cel | .

To verify that the PBCCH is on, switch on the mobile station and verify that a PRACH is received during the
attach procedure. The PRACH counter is on the Call Setup screen.

© N o g bk~ w DN

Related Topics

“CALL:PBCChannel” on page 618
“CALL:COUNt:PRAChA?” on page 520
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Access Burst Power Control

Access Burst Power Control

The test set allows you to control two parameters broadcast on the BCCH which are associated with the power
of mobile station access bursts:

e “MS TX Power Max CCH”
e “DCS1800 Max CCH Power Offset”

MS TX Power Max CCH

The value of this parameter is the maximum transmit power level that may be used by the mobile station for
its next access burst. See “CALL:MS:TXLevel:CCHannel[:SELected]” on page 600 for more information about
possible parameter settings.

DCS1800 Max CCH Power Offset

The value of this parameter corresponds to a power offset used by class 3 DCS1800 mobile stations. Mobile
stations prior to class 3 do not support power levels 29-31. Therefore, for DCS 1800, the power control levels
29, 30, and 31 are not valid values for the MS TX Power Max CCH parameter to ensure backwards
compatitibility. However, class 3 mobile stations do support the extended power range. The DCS1800 Max
CCH Power Offset is provided for procedures where a class 3 DCS 1800 mobile stations should use its
extended power range.

A class 3 DCS 1800 mobile station shall use the power level defined in the MS TX Power Max CCH parameter
plus the value of the power offset. As illustrated in the following table, when the MS TX Power Max CCH's
value is 0, setting the Power Offset value to 1,2, or 3 can be used to achieve output power corresponding to
power levels 31, 30, and 29 respectively.

Table 4. Power Offset Parameter Values

Value Offset Power M aximum
Control Output
Level Power

0 0dB 0 30 dBm

1 2dB 31 32 dBm

2 4 dB 30 34 dBm

3 6 dB 29 36 dBm

Related Topics

“How to Configure Access Burst Power Control” on page 1415

“How to Configure Access Burst Power Control for DCS” on page 1418
“CALL:MS:TXLevel:CCHannel[:SELected]” on page 600
“CALL:MS:CCHannel:POWer:OFFSet:DCS” on page 567
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Broadcast Allocation (BA) Table

Broadcast Allocation (BA) Table

The broadcast allocation (BA) table in the test set provides a list of BCH ARFCNSs for each band that the
mobile station must measure. This provides a means for you to stress the mobile station’s receiver, especially
when the traffic channel and the BCH are in different bands.

NOTE The test set does not actually generate a signal for each BCH in the BA table, but it instructs the
mobile station to make measurements and report signal level.

Related Topics
“CALL:BA” on page 477
“Configuring the Broadcast Channel (BCH)” on page 196
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Cell Parameters

Cell Parameters

User Configurable Cell Parameters

Parameter

GPIB Command

3 Digit MNC for PCS

“CALL:PMNCode” on page 644

Mobile Network Code

“CALL:MNCode” on page 557

Mobile Country Code

“CALL:MCCode” on page 555

Location Area Code

“CALL:LACode” on page 551

Routing Area Code “CALL:RACode” on page 740

Network Color Code “CALL:NCCode” on page 606

Base Station Color Code “CALL:BCCode” on page 496

Mobile DTX State “CALL:MS:DTX[:STATe]” on page 568

Paging Mode “CALL:PAGing:MODE” on page 615

Paging Multiframes “CALL:PAGing:MFRames” on page 616

Repeat Paging “CALL:PAGing:REPeat[:STATe][:SELected]” on page 616

TX Level FACCH Signaling “CALL:SIGNaling” on page 793

Guard Period Length “CALL:MS:TX:BURSt:GPLength” on page 594

Operating Considerations

There are a number of cell parameters and traffic channel (see “Configuring the Traffic Channel (TCH)” on
page 198) parameters that can be configured. However, the test set’s default parameters should allow a
properly functioning mobile station to successfully camp on the cell and make a connection under most
circumstances.

Parameters can be queried from the test set regardless of the state of the test set.

If the test set is in active cell operating mode, parameters 3 Digit MNC for PCS1900, MNC, MCC, LAC, RAC,
NCC, and BCC can not be set unless the Operating Mode is Cell Off. See “CALL:OPERating:MODE” on page
610.

If the test set is in a test mode (see “Test Mode Operating Modes” on page 179) operating mode, any BCH
parameter can be set at any time.

The 3 Digit MNC for PCS1900 parameter defines if the PCS BCCH should be configured using the standard
2-digit MNC (J-STD-007 coding), or the PCS 3-digit MNC (J-STD-007A coding, section 2.10.5.1.3). The PCS
3-digit MNC is used on the PCS BCCH instead of the 2-digit MNC only when the current cell band is PCS and
the 3 Digit MNC for PCS parameter is set to on.

194

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\gen_bse_cell_parms.fm



Cell Parameters

For more information about the Mobile DTX State, Paging Mode, Paging Multiframes, Repeat Paging, and
Guard Period Length parameters, see “Configuring Mobile Station Operating Parameters” on page 202.

When TX Level FACCH Signaling is set to on, measurements are aborted and restarted as a result of mobile
TX power level changes. However, when TX Level FACCH Signaling is set to off, measurements are not
aborted and restarted. This may cause the integrity result for some measurements to indicate an under range
or over range condition until the mobile’s TX power level is within the specified measurement range. For more
information about measurement integrity, see “Integrity Indicator” on page 411.

Related Topics

“Configuring the Broadcast Channel (BCH)” on page 196
“Serving Cell” on page 197

“How Do | Change Cell Parameters?” on page 1315
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Configuring the Broadcast Channel (BCH)

Configuring the Broadcast Channel (BCH)

The broadcast channel parameters are configured using the following call processing subsystem commands.

For a complete list of GPIB commands in the call processing subsystem, refer to “CALL Subsystem” on page
474,

Broadcast Channel Parameters

Parameter GPIB Command

Cell Band “CALL[:CELL]:BAND” on page 495

Cell Power “CALL[:CELL]:POWer[:SAMPIitude][:SELected]” on page 648
Cell Power State “CALL[:CELL]:POWer:STATe[:SELected]” on page 654

Broadcast Channel (ARFCN) - Selected band | “CALL[:CELL]:BCHannel[:ARFCn][:SELected]” on page 498

Broadcast Channel (ARFCN) - DCS band “CALL[:CELL]:BCHannel[:ARFCn]:DCS” on page 500
Broadcast Channel (ARFCN) - EGSM band “CALL[:CELL]:BCHannel[:ARFCn]:EGSM” on page 501
Broadcast Channel (ARFCN) - PCS band “CALL[:CELL]:BCHannel[:ARFCn]:PCS” on page 506

Broadcast Channel (ARFCN) - GSM450 band | “CALL[:CELL]:BCHannel[:ARFCn]:GSM450” on page 502

Broadcast Channel (ARFCN) - GSM480 band | “CALL[:CELL]:BCHannel[:ARFCn]:GSM480” on page 503

Broadcast Channel (ARFCN) - GSM750 band | “CALL[:CELL]:BCHannel[:ARFCn]:GSM750” on page 504

Broadcast Channel (ARFCN) - GSM850 band | “CALL[:CELL]:BCHannel[:ARFCn]:GSM850” on page 505

Broadcast Channel (ARFCN) - PGSM band “CALL[:CELL]:BCHannel[:ARFCn]:PGSM” on page 507
Broadcast Channel (ARFCN) - RGSM band “CALL[:CELL]:BCHannel[:ARFCn]:RGSM” on page 508
Paging IMSI “CALL:PAGIing:IMSI” on page 614

Auto IMEI Request “CALL:IMEI” on page 550

Operating Considerations

There are a number of parameters for the broadcast channel and the traffic channel (see “Configuring the
Traffic Channel (TCH)” on page 198) that can be configured, however the test set’s default parameters should
allow a properly functioning mobile station to successfully camp on the cell and make a call under most
circumstances.

Parameters can be queried from the test set regardless of the state of the test set.

The 3 Digit MNC for PCS parameter defines if the PCS BCCH should be configured using the standard 2-digit
MNC (J-STD-007 coding), or the PCS 3-digit MNC (J-STD-007A coding, section 2.10.5.1.3). The PCS 3-digit
MNC is used on the PCS BCCH instead of the 2-digit MNC only when the current cell band is PCS and the 3
Digit MNC for PCS parameter is set to on.
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Configuring the Broadcast Channel (BCH)

Serving Cell

You can set the serving cell to either GSM, GPRS, or EGPRS. The choice of serving cells available to you
depends on the test or lab application you are currently using. When the serving cell is GPRS or EGPRS, the
test set provides GPRS or EGPRS specific information on the BCH, such as System Information 13 data. This
setting is independent of the Connection Type setting, which determines the type of call or data connection
permitted.

To set the Serving Cell remotely, use the command “CALL[:CELL]:BCHannel:SCELI” on page 509. To set the
Serving Cell manually, press the CALL SETUP key, Cel | | nf o (F6), BCH Set up (F1), then select the type of
Serving Cel |l you want.

NOTE When this setting is GPRS or EGPRS, it is still possible to make GSM voice calls. If the mobile
station is GPRS or EGPRS capable it still sees the cell as being GPRS/EGPRS enabled and may
attempt an attach procedure. It is still possible to initiate and accept GSM voice calls when the
mobile station is GPRS attached.

When this setting is GSM, a GPRS or EGPRS capable mobile should not attempt to attach or be
capable of accepting a data connection.

Related Topics

“Cell Parameters” on page 194

“Connection Types” on page 189

“Access Burst Power Control” on page 192
“Frequency Banded Parameters” on page 250

“Band Selection Parameters” on page 254
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Configuring the Traffic Channel (TCH)

Configuring the Traffic Channel (TCH)
This section is not applicable to GPRS and EGPRS.

The traffic channel parameters are configured using the following call processing subsystem commands.

For complete GPIB command syntax, see “CALL:TCHannel” on page 813.

TCH Parameters

Parameter

GPIB Command

Traffic Channel Band

“CALL:TCHannel:BAND” on page 821

Traffic Channel (ARFCN) - Selected band

“CALL:TCHannel[:ARFCn][:SELected]” on page 815

Traffic Channel (ARFCN) - DCS band

“CALL:TCHannel[:ARFCn]:DCS” on page 817

Traffic Channel (ARFCN) - EGSM band

“CALL:TCHannel[:ARFCn]:EGSM” on page 817

Traffic Channel (ARFCN) - GSM450 band

“CALL:TCHannel[:ARFCn]:GSM450” on page 818

Traffic Channel (ARFCN) - GSM480 band

“CALL:TCHannel[:ARFCn]:GSM480” on page 818

Traffic Channel (ARFCN) - GSM750 band

“CALL:TCHannel[:ARFCn]:GSM750” on page 819

Traffic Channel (ARFCN) - GSM850 band

“CALL:TCHannel[:ARFCn]:GSM850” on page 819

Traffic Channel (ARFCN) - PCS band

“CALL:TCHannel[ARFCN]:PCS” on page 820

Traffic Channel (ARFCN) - PGSM band

“CALL:TCHannel[:ARFCn]:PGSM” on page 820

Traffic Channel (ARFCN) - RGSM band

“CALL:TCHannel[:ARFCn]:RGSM” on page 821

Timeslot

“CALL:TCHannel:TSLot” on page 828

Mobile Loopback

“CALL:TCHannel:LOOPback” on page 825

Speech

“CALL:TCHannel:DOWNIink:SPEech” on page 824

Channel Mode

“CALL:TCHannel:CMODe[:VALue]” on page 823

Speech Channel

“CALL:TCHannel:CMODe[:VALue]” on page 823
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Configuring the Traffic Channel (TCH)

Operating Considerations

When configuring the base station emulator you must configure the broadcast channel (see “CALL:BCHannel”
on page 497) and the traffic channel (TCH). There are a number of parameters for the BCH and the TCH that
can be configured; however, the test set’s default parameters should allow a properly functioning mobile
station to successfully camp on the cell and make a call under most circumstances.

When the Operating Mode is Active Cell and a call is connected, changes to the traffic channel number
(ARFCN) or traffic channel timeslot, including a change to the value of the parameter’s current
setting, causes signaling on the downlink FACCH to initiate a channel reassignment, see “How the Test Set
Performs a Dualband Handover” on page 249. This configures the TCH to use the new parameter. If a call is
not connected, changes to the parameter are stored for when the next call is established

When the operating mode is GSM BCH+TCH (see “CALL:OPERating:MODE” on page 610), changes to the
traffic channel number (ARFCN) or traffic channel timeslot will reconfigure the downlink TCH accordingly,
but there will be no signaling initiated. The change will be immediate. If a TCH is not being generated,
changes to the parameter are stored for when the next call is established

Downlink speech controls what kind of speech data is transmitted on the downlink TCH. A TCH with speech
data is generated when call control status is connected (see “Call Processing State Synchronization” on page
433), or when in GSM BCH+TCH operating mode.

When an FBER measurement is activated, PRBS15 data is transmitted on the downlink TCH, overriding the
user setting of downlink speech source. Any changes to downlink speech source will be accepted and saved but
not applied until FBER become inactive.

There are 6 different settings for the downlink speech source. See “CALL:TCHannel:DOWNIink:SPEech” on
page 824.

e None

« Echo retransmits the uplink speech frames back to the downlink with a non-selectable delay of about 1
second.

= PRBS15 the 260 speech frame bits (prior to channel coding) are generated using a pseudo random bit
sequence.

« SIN300 the sequence of 260 speech bit frames represent a sine wave at 300 Hz.

« SIN1000 the sequence of 260 speech bit frames represent a sine wave at 1000 Hz.

« SIN3000 the sequence of 260 speech bit frames represent a sine wave at 3000 Hz.
Traffic channel loopback type cannot be set to type C if the traffic channel band is PGSM.

The Max Frames Allowed for Assignment parameter, is used to specify the maximum number of TDMA frames
the mobile station is allowed to take for a channel assignment. This is only applicable to changes in TCH band,
traffic channel, or TCH timeslot. Changes to any other TCH parameter will not cause an error to be generated
if, the number of frames taken to perform the change exceeds the setting of the maximum frames allowed for
assignment. If the mobile station does not complete the channel assignment within the specified number of
frames, the test set will generate an error message, but this will not cause a call to drop. If the mobile DTX
state (discontinuous transmission) parameter is on (see “CALL:MS:DTX[:STATe]” on page 568), the error is
not generated, because when a mobile station is in discontinuous transmission mode, it is not required to
transmit on the new channel, at least not until a SACCH, FACCH, or SID frame is ready. In this case, the
mobile station may actually have changed channels in the correct time, but had nothing to transmit.

199

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\d.2\reference_guide\chapters\gen_bse_tch.fm



Configuring the Traffic Channel (TCH)

Related Topics

“Configuring the Broadcast Channel (BCH)” on page 196
“Configuring Mobile Station Operating Parameters” on page 202
“Receiver Control” on page 370

“Traffic Band Parameter” on page 254

“CALL:TCHannel” on page 813

“Fast Bit Error Measurement Description” on page 100
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Testing a Mobile for Enhanced Full Rate Speech and Half Rate Speech Channel Modes

Testing a Mobile for Enhanced Full Rate Speech and Half Rate Speech
Channel Modes
This test is not applicable to GPRS and EGPRS.

The channel mode function allows you to command a mobile to switch between full rate speech, enhanced full
rate speech and half rate speech either before a call is originated, or during a call connected state with any or
all of the supported measurements running. In half rate speech mode you can also set the half rate sub
channel.

The following measurements are supported in enhanced full rate and half rate speech modes:

« Analog Audio (AAUDiI0)

« Bit Error Rate (BERRor)

= Fast Bit Error Rate (FBERror) (only supported in enhanced full rate)
= Dynamic Power (DPOWer)

e 1/Q Tuning (IQTuning)

 Output RF Spectrum (ORFSpectrum)

« Phase and Frequency Error (PFERYror)

= Power versus Time (PVTime)

= Transmitter Power (TXPower)

You can initiate a Decoded Audio (DAUDiIo0) measurement in enhanced full rate and half rate speech modes.
However, this measurement is not supported in this channel mode and the integrity indicator will report that
the results are questionable (see “Decoded Audio Troubleshooting” on page 1458).

If you change the channel mode when no call is connected, the mobile is requested to go into the selected
channel mode the next time a mobile originated or mobile terminated call is initiated.

If you change the channel mode when a call is connected, the mobile is requested to go into the selected
channel mode immediately.

The channel mode should only be changed when the test set is in active cell operating mode, not test operating
mode.

NOTE GSM Phase 1 mobiles are not required to support enhanced full rate or half rate speech vocoders.
Therefore, the behavior of a GSM Phase 1 mobile which does support this may be manufacturer
dependent when used with the channel mode function.

If you switch the channel mode between the differerent speech modes when the downlink speech
source is set to Echo (see “CALL:TCHannel:DOWNIink:SPEech” on page 824), you may hear
momentary unpleasant audio bursts from the mobile.

Related Topics

“Programming a Channel Mode Change” on page 322
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Configuring Mobile Station Operating Parameters

Configuring Mobile Station Operating Parameters

The mobile station operating parameters are configured using the following call processing subsystem
commands.

For a complete list of GPIB commands in the call processing subsystem, refer to “CALL Subsystem” on page
474,
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Configuring Mobile Station Operating Parameters

GSM Mobile Station Operating Parameters

Parameter

GPIB Command

Mobile station TX Level

“CALL:MS:TXLevel[:SELected]” on page 595

Timing Advance

“CALL:MS:TADVance[:SELected]” on page 588

Mobile DTX State

“CALL:MS:DTX[:STATe]” on page 568

Maximum Control Channel Power | “CALL:MS:TXLevel:CCHannel[:SELected]” on page 600

Defines an additional offset value “CALL:MS:CCHannel:POWer:OFFSet:DCS” on page 567
used to increase the Max CCHannel

value for DCS band only

GPRS and EGPRS Mobile Station Operating Parameters

Parameter

GPIB Command

Uplink Burst TX Level
for selected PDTCH band

“CALL:PDTCH:MS:TXLevel[:SELected]:BURSt[1] 2] on page 632

Uplink Burst TX Level
for DCS band

“CALL:PDTCH:MS:TXLevel[:SELected]:BURSt[1]2]” on page 632

Uplink Burst TX Level
for EGSM band

“CALL:PDTCH:MS:TXLevel[:SELected]:BURSt[1] 2] on page 632

Uplink Burst TX Level
for PCS band

“CALL:PDTCH:MS:TXLevel[:SELected]:BURSt[1] 2] on page 632

Uplink Burst TX Level
for selected PGSM band

“CALL:PDTCH:MS:TXLevel[:SELected]:BURSt[1]2]” on page 632

Deferred Uplink Burst TX
Level for selected band

“CALL:SETup:PDTCh:MS:TXLevel[:SELected]:BURSt[1]2]” on page 761

Guard Band Period Length

“CALL:MS:TX:BURSt:GPLength” on page 594

Maximum Control Channel
Power

“CALL:MS:TXLevel:CCHannel[:SELected]” on page 600

Defines an additional offset
value used to increase the
Max CCHannel value for
DCS band only

“CALL:MS:CCHannel:POWer:OFFSet:DCS” on page 567
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Configuring Mobile Station Operating Parameters

Operating Considerations

GSM

There are a number of parameters for the broadcast channel (see “Configuring the Broadcast Channel (BCH)”
on page 196) and the traffic channel (see “Configuring the Traffic Channel (TCH)” on page 198) that can be
configured, however the test set’s default parameters should allow a properly functioning mobile station to
successfully camp on the cell and make a call under most circumstances.

When Operating Mode = Active Cell, if a call is connected, changes to these parameters, including a change to
the value of the parameter’s current setting, causes signaling on the downlink to automatically initiate the
change. No separate command is necessary to initiate the change. If a call is not connected, changes to the
parameter are stored for when the next call is established

GPRS and EGPRS

For details on the parameters you can use to configure the PDTCH, see “Configuring the Packet Data Traffic
Channel (PDTCH)” on page 205.
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Configuring the Packet Data Traffic Channel (PDTCH)

Configuring the Packet Data Traffic Channel (PDTCH)
This section is not applicable to GSM.

The GPRS and EGPRS packet data traffic channel parameters are configured using the following call
processing subsystem commands.

For a complete list of GPIB commands in the call processing subsystem, refer to “CALL Subsystem” on page
474.
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Configuring the Packet Data Traffic Channel (PDTCH)

GPRS and EGPRS Packet Data Traffic Channel Parameters

Parameter GPIB Command
Packet Data Traffic Channel Band “CALL:PDTCH:BAND” on page 627
Packet Data Traffic Channel (ARFCN) “CALL:PDTCHI[:ARFCn][:SELected]” on page 625

Downlink Burst Power Reduction Selection | “CALL:PDTCH:PREDuction:BURSt[1]2]3]4]” on page 640

Unused Downlink Burst Power Reduction “CALL:PDTCH:PREDuction:UBURst” on page 642
Selection

Downlink Power Reduction Level (dB) “CALL:PDTCH:PREDuction:LEVel[1]2]” on page 641

Data Connection Type “CALL:FUNCtion:CONNection:TYPE” on page 538

Data Connection Frame Number Type “CALL:FUNCtion:DATA:FRAMe:STARt” on page 543

Data Connection LLC Frame Check “CALL:FUNCtion:DATA:BLER:LLC:FCSequence” on page 541
Sequence

BLER Block Polling Interval “CALL:FUNCtion:DATA:BLER:POLLing:INTerval” on page 542
Payload Pattern (BLER) “CALL:FUNCtion:DATA:PAYLoad:PATTern:BLER” on page 544
Payload Pattern (ETSI B) “CALL:FUNCtion:DATA:PAYLoad:PATTern:ETSIB” on page 545
Downlink Burst Current Absolute Power “CALL:PDTCH:POWer[:AMPL.itude]:BURSt[1] 2] 3]4]?” on page
Level 639

Unused Downlink Burst Current Absolute | “CALL:PDTCH:POWer[:AMPLitude]:UBURst?” on page 639
Power Level

GPRS PDTCH Coding Scheme “CALL:PDTCH:CSCHeme” on page 627 (GPRS Only)

EGPRS Modulation Coding Scheme for “CALL:PDTChannel:MCSCheme” on page 630 (EGPRS Only)

Active Cell Operating Mode

EGPRS Modulation Coding Scheme for “CALL:PDTCH:MCSCheme:EBPTest” on page 631 (EGPRS Only)

BCH+PDTCH Test Mode Operating Mode

Multislot Configuration “CALL:PDTCH:MSLot:CONFig” on page 634

PO for Downlink PDTCH “CALL:PDTCH:PZERo:LEVel” on page 643

First Downlink Burst to Loop “CALL:PDTCH:MSLot[:FIRSt]:DOWNIink:LOOPback[:BURSt]” on
page 635

Packet Power Timing Advance State “CALL:PDTCH:PMESsage:PPTadvance” on page 637

Packet Timeslot Reconfigure State “CALL:PDTCH:PMESsage:PTReconfig” on page 638

Deferred Parameters

Deferred Packet Data Traffic Channel Band | “CALL:SETup:PDTCh:BAND” on page 758
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Configuring the Packet Data Traffic Channel (PDTCH)

Parameter

GPIB Command

Deferred Packet Data Traffic Channel
(ARFCN)

“CALL:SETup:PDTCh[:ARFCn][:SELected]” on page 747

Deferred GPRS PDTCH Coding Scheme

“CALL:SETup:PDTCh:CSCHeme” on page 759

Deferred EGPRS Modulation Coding
Scheme for Active Cell Operating Mode

“CALL:PDTChannel:MCSCheme” on page 630 (EGPRS Only)

Deferred Multislot Configuration

“CALL:SETup:PDTCh:MSLot:CONFiguration” on page 770

Deferred PO for Downlink PDTCH

“CALL:SETup:PDTCh:PZERo:LEVel” on page 771

Using Deferred Parameters

Deferred parameters allow you to set up multiple parameters without implicit over-the-air signalling taking
place. Using deferred parameters offers the following benefits:

« Code construction is more succinct.

< Only one signaling exchange between the test set and the mobile station sets up multiple parameters
rather than a separate exchange for each parameter.

= Once the current data connection has been established, you can set up the next set of deferred parameters.

Operating Considerations

When configuring the base station emulator you must configure the broadcast channel (see “CALL:BCHannel”
on page 497) and the packet data traffic channel (PDTCH). There are a number of parameters for the BCH
and the PDTCH that can be configured; however, the test set’s default parameters should allow a properly
functioning GPRS or EGPRS mobile station to successfully establish a data connection under most

circumstances.

PDTCH (ARFCN) is a frequency banded parameter (see “Frequency Banded Parameters” on page 250).

Related Topics

“Configuring the Broadcast Channel (BCH)” on page 196

“Configuring Mobile Station Operating Parameters” on page 202

“Packet Data Traffic Channel Band Parameter” on page 255

“CALL:PDTCH|PDTChannel” on page 621
“Testing a GPRS Mobile Station” on page 316

“GPRS Data Connection Troubleshooting” on page 1469
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Bursted Parameters

Bursted Parameters
This section is not applicable to GSM.

The majority of the test set’s base station emulator parameters allow you to set or query a single value which
is applied to all allowed burst (or timeslot) locations. However, there are a number of parameters for GPRS
and EGPRS that have a :BURSt suffix. The :BURSt suffix indicates that the parameter name refers to a set of
parameters, one for each of the possible bursts. These are called bursted parameters.

Bursted parameters use the concept of an active burst. An active burst is a timeslot that is expected to contain
RF power relating to a traffic channel based on the multislot configuration. Bursted parameters are activated
when the burst you have set a value for becomes active.

Bursted parameters are useful when changing the multislot configuration. For example, they allow you to
specify the uplink burst TX level for a burst that is not currently active.

The GPIB command for each bursted parameter lets you specify one of the allowable bursts. If you do not
specify a burst number, then burst one is assumed. The burst numbers you specify are relative from the first
active uplink or downlink burst.

GPRS and EGPRS Bursted Parameters

Parameter GPIB Command

Downlink Burst Absolute Power Level “CALL:PDTCH:POWer[:AMPLitude]:BURSt[1]2]3]4]?” on page 639

Downlink Burst Power Reduction Selection “CALL:PDTCH:PREDuction:BURSt[1]2]3]4]” on page 640

Manual Receiver Power Level “RFANalyzer:-MANual:POWer[:SELected][:SELected]:BURSt[1] 2]"
on page 1027

Uplink Burst TX Level “CALL:PDTCH:MS:TXLevel[:SELected]:BURSt[1]2]” on page 632

Operating Considerations

The following bursted parameters are also frequency banded parameters (see “Frequency Banded Parameters”
on page 250):

e Uplink Burst TX Level

< Manual Receiver Power Level

Related Topics

“Configuring the Packet Data Traffic Channel (PDTCH)” on page 205
“CALL:PDTCH]|]PDTChannel” on page 621
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Timing Advance

Timing Advance

There are two methods in which the test set may inform the MS of the Timing Advance value, an assignment
method or the “Continuous Timing Advance Procedure” .

Background

The test set allows you to assign the MS a timing advance value to test whether it alters its transmission
accordingly. The timing advance value is initially specified in the Packet Uplink or Packet Downlink
Assignment messages. If the timing advance value is altered during a data connection, the new value is sent to
the MS in a Packet Power Control/ Timing Advance (PPTA) message.

Continuous Timing Advance Procedure

Continuous Timing Advance is an alternative method for assigning timing advance values. In the
assignment/reassignment messages, in place of a timing advance value, the MS is given a timeslot number,
and an index value. With these two parameters, the MS is able look at the correct position in the Packet
Timing-Advance Control Channel/Downlink (PTCCH/D) for its timing advance value. In addition, as part of
this procedure, the MS periodically sends an access burst on the Packet Timing-Advance Control Channel /
Uplink (PTCCH/U) on the given timeslot. Using the Continuous Timing Advance procedure, Packet Timeslot
Reconfigure (PTR) or Packet Power Control / Timing Advance (PPTA) messages are no longer sent when the
timing advance value is altered during a data connection.

If the Continuous Timing Advance procedure is enabled, the MS has to delay transmission of the uplink TBF
until it has received its timing advance value.
Timing Advance Parameters

« Continuous Timing Advance

— allows you to turn on and off the Continuous Timing Advance functionality.

— cannot be changed in the middle of a TBF. Any change takes effect when the next TBF is established.

NOTE If Continuous Timing Advance is “on”, the timing advance value shall not be given in Packet
Timeslot Reconfigure (PTR) or Packet Power Control / Timing Advance (PPTA) messages.

e Timing Advance

— allows you to select the Timing Advance value that the MS should use, regardless of the method used to
communicate the actual value to the MS.

— can be changed in the middle of a TBF.

NOTE If the Continuous Timing Advance procedure is on, the Timing Advance value should not be
changed more often than once every two multiframes (approximately 0.5 seconds). This
restriction arises due to the physical mapping of the PTCCH/D onto the GSM/GPRS multiframe
structure.

209

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\gprsla_cont_timing_adv.fm



Timing Advance

You may specify both the state of Continuous Timing Advance and timing advance values when using Active
Cell operating mode and all available Connection Types: Auto, ETSI A, ETSI B, and BLER.

Timing Advance and Measurements

The test set is able to adjust for up to four symbols of offset in the MS transmission. If the MS does not react to
changes in timing advance, the amount of Burst Timing Error reported will change.

TX measurements should be disregarded when the Continuous Timing Advance control method is used. They
may be made invalid by the access burst.
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Medium Access Control Mode

Medium Access Control Mode

This section applies only to the lab applications.

The test set provides you with control over resource allocation. This allows you to define difficult scenarios for
the MS and more comprehensively exercise its protocol. Two modes for uplink resource allocation are provided:

= “Fixed Allocation”

= “Dynamic Allocation”

Fixed Allocation

In the fixed allocation mode, the MS is allocated uplink blocks based on the number of octets the MS needs to
transfer all its data. The MS requests these octets in the RLC octet count parameter in either the Packet
Resource Request message or the Packet Downlink Ack/Nack message. There are two types of TBFs that
might be requested by the MS:

< An open-ended TBF - The MS sets the RLC octet count to 0 (zero). The test set then provides an arbitrary
number of octets and the MS continues to make resource requests until it has been able to transfer all its
data.

« Aclose-ended TBF - The MS sets the RLC octet count to a value greater than 0, requesting a specific
number of octets. The test set provides resources for this request.

Maximum Octet Allocation

You can use the Maximum Octet Allocation parameter to limit the number of octets that the test set provides
in any single allocation to an MS requesting a close-ended TBF. When this parameter is turned off, the MS is
provided with exactly what it requests. When the Maximum Octet Allocation value is set to a value greater
than zero, this is the maximum amount of octets that the MS may transfer on the uplink. If this allocation
does not satisfy the MS’s requirement for a data transfer then it must request further fixed allocations until
its needs are met. Therefore, you can control the number of reallocations by limiting the maximum number of
octets per allocation. Forcing requests for more allocations utilizes the MS'’s protocol more extensively.

Why can fixed allocation only be used when the connection type is set to Auto?

Fixed allocation is valid only while using the Auto Connection Type. It cannot be used in the ETSI test modes
connection types because the test specification mandates that Dynamic Allocation must be used. In BLER
mode there is no uplink TBF, so the allocation type is unused. Connections established while the connection
type is set to Auto do use uplink TBFs and have no restrictions on the choice of allocation type.

As Fixed Allocation is only valid when using the Auto Connection Type, when an invalid connection type is
selected, the current TBFs end and the test set changes the allocation mode setting to a valid selection (e.g.
dynamic mode).
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Medium Access Control Mode

Dynamic Allocation

When dynamic allocation is used, the MS monitors the downlink for a USF value that matches its assigned
USF. When it finds a match, the MS can then transfer the data blocks on the allocated uplink block.

Dynamic allocation is valid while using the following Connection Types: Auto, ETSI Type A, ETSI Type B, and
BLER.

Allocation Mode and USF BLER

USF BLER results are displayed only when the allocation mode is dynamic. In Fixed mode, the MS is not
sending data blocks dependent upon the USF value. Instead, the MS ignores the USF flag on the downlink
because it is given a block allocation by the network or, in this case, the test set.

Related Topics

“How to use Allocation Control” on page 1421
“Uplink State Flag (USF)” on page 213
“Uplink State Flag (USF) BLER” on page 149
“CALL:PDTCH:MACCess” on page 628
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Uplink State Flag (USF)

Uplink State Flag (USF)

The USF, or Uplink State Flag, allows the multiplexing of several MS onto a single uplink PDTCH. The USF
value is sent to the MS in a Packet Immediate Assignment message. The USF is also sent in Packet Uplink
Assignment and Packet Timeslot Reconfigure messages.

You can determine how well the MS reallocates its transmission to the appropriate uplink block by changing
the USF value during a data transmission.

1.

o b~ WD

Establish a GPRS data link and start transferring data.

On the Control menu (1 of 1), press Handover Set up (F5).
Scroll to Uplink State Flag and enter a new value.

Press Handover Execut e (F5).

Verify that the MS transmits on the block corresponding to the new USF. Incorrect transmissions show up
as USF BLER.
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Protocol Control

Protocol Control

This section is only applicable to the lab applications.

The protocol stack configuration options provide you with control over the content and execution of events in
the protocol stack. These are organized by protocol layer.

RLC/MAC

= “Timing Advance” on page 209
e “Medium Access Control Mode” on page 211

« Handover Control

— “Packet Timeslot Reconfigure” on page 219
— “Packet Power Timing Advance” on page 219
= Block Poll Rate

e Frame Start Position

LLC

e BLER Frame Check Sequence
< Payload Pattern

GMM

= “Attach Accept” on page 215

= “Attach Reject” on page 215

« “Detach Request” on page 215
« “ldentity Request” on page 215

SM

= “Activate PDP Context Accept” on page 216
« “Activate PDP Context Reject” on page 216
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Protocol Control

Attach Accept

The parameters associated with the Attach Accept event allow you to configure the test set to simulate a
network allowing only GPRS services. This means you can expect an IMSI attach for both GPRS and
non-GPRS services to be rejected. You may also choose which cause value is sent to the MS in the GMM cause
information element (See “GMM Cause Information Element” on page 217.) with the Attach Reject message.
Use this function in parallel with protocol logging (See “Protocol Logging” on page 40.) to verify that the MS
behaves in a manner conforming to the standards for this situation and for each associated GMM cause value.

The MS only sends an Attach Request in the “ldle” state. Therefore, the connection status must be “ldle”
before the Attach Accept event can be used.

Attach Reject

You may configure the test set to simulate a network rejection of any Attach Attempt. You may choose from a
variety of cause values to be sent in the GMM cause information element (See “GMM Cause Information
Element” on page 217.) with the attach reject message. Use this function in parallel with protocol logging (See
“Protocol Logging” on page 40.) to verify that the MS behaves in a manner conforming to the standards for this
situation and for each associated GMM cause value.

The MS only sends an Attach Request in the “ldle” state. Therefore, the connection status must be “ldle”
before the Attach Accept event can be used.

Detach Request

You can initiate a detach from the test set. This allows you to observe how the MS responds to a detach request
from a network and determine if it complies with mobile performance specifications. You may also choose
which cause value is sent to the MS in the GMM cause information element (See “GMM Cause Information
Element” on page 217.) with the Detach Request. Use this function in parallel with protocol logging (See
“Protocol Logging” on page 40.) to verify that the MS behaves in a manner conforming to the standards for this
situation and for each associated GMM cause value.

You can initiate the Detach Request event anytime the data connection state is “Attached”. In addition, a
Detach Request can also occur when the data connection state is either “Transferring” or “PDP Active”.

Identity Request
A GPRS MS has four identity values:

< [IMSI - International Mobile Subscriber Identity
< IMEI- International Mobile Station Equipment

< IMEISV - IMEI and the Software Version number
e TMSI - Temporary Mobile Subscriber Identity

You can send a request for any one of these four identities from the test set to verify that the MS supplies the
appropriate value for the identity requested. Use this function in parallel with protocol logging (See “Protocol
Logging” on page 40.) to verify that the MS behaves in a manner conforming to the standards for this
situation.

The data connection state can be either “Attached” or “PDP Active” when an Identity Request message is sent
to the MS.
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Protocol Control

Activate PDP Context Accept

Using the Activate PDP Context Accept event, you can control the Quality of Service Reliability Class that the
MS is assigned.

The data connection state must be “Attached” to use the Activate PDP Context Accept event.

Override Requested Reliability Class

If the MS requests a particular reliability class in its Activate PDP Context Request message, you can
configure the test set to override this request and instead, assign the reliability class you have chosen.

Subscribed Reliability Class

Instead of requesting a specific reliability class, the MS can also request its subscribed class within the
request message. You can specify the subscribed class to be sent to the MS. This value is sent only if the state
of the Override Requested Reliability Class parameter is turned off.

Activate PDP Context Reject

You may configure the test set to simulate a network rejection of an Activate PDP Context Request from an
MS. You can select from a variety of SM cause values to be sent in the SM cause information element (See “SM
Cause Information Element” on page 218.) with the Activate PDP Context Reject message. Use this function
in parallel with protocol logging (See “Protocol Logging” on page 40.) to verify that the MS behaves in a
manner conforming to the standards for this situation and for each associated SM cause value.

The data connection state must be “Attached” to use the Activate PDP Context Reject event.
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GMM Cause Information Element
Table 5. GMM Cause Information Element

Cause CauseValue | Cause
Value (bits)
(decimal)
2 00000010 IMSI Unknown
3 00000011 lllegal MS
6 00000110 lllegal ME
7 00000111 GPRS Services Not Allowed
8 00001000 GPRS/Non-GPRS Services Not Allowed
9 00001001 MS Identity Cannot Be Derived
10 00001010 Implicitly Detached
11 00001011 PLMN Not Allowed
12 00001100 Location Area Not Allowed
13 00001101 Roaming Not Allowed In This LA
16 00010000 MSC Temporarily Not Reachable
17 00010001 Network Failure
22 00010110 Congestion
48 00110000 Retry Upon Entry Into A New Cell
95 01011111 Semantically Incorrect Message
96 01100000 Invalid Mandatory Information
97 01100001 Message Type Nonexistent
98 01100010 Msg Type Incompatible With Prot State
99 01100011 Information Element Nonexistent
100 01100100 Conditional IE Error
101 01100101 Msg Incompatible With Protocol State
111 01101111 Protocol Error, Unspecified

Protocol Control
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Protocol Control

SM Cause Information Element

Table 6. SM Cause Information Element

Cause CauseValue | Cause
Value (bits)
(decimal)

25 00011001 LLC or SNDCP Failure
26 00011010 Insufficient Resources
27 00011011 Missing or Unknown APN
28 00011100 Unknown PDP Address or PDP Type
29 00011101 User Authentication Failed
30 00011110 Activation Rejected By GGSN
31 00011111 Activation Rejected, Unspecified
32 00100000 Service Option Not Supported
33 00100001 Requested Service Opt Not Subscribed
34 00100010 Service Opt Temporarily Out of Order
35 00100011 NSAPI Already Used
36 00100100 Regular Deactivation
37 00100101 QoS Not Accepted
38 00100110 Network Failure
39 00100111 Reactivation Required
81 01010001 Invalid Transaction Identifier Value
95 01011111 Semantically Incorrect Message
96 01100000 Invalid Mandatory Information
97 01100001 Msg Type Nonexistent/Not Implemented
98 01100010 Msg Type Incompatible With Protocol State
99 01100011 IE Non-existent or Not Implemented
100 01100100 Conditional IE Error
101 01100101 Msg Not Compatible With Protocol State
111 01101111 Protocol Error, Unspecified

Related Topics

“How to access Protocol Control” on page 1432
“CALL:PPRocedure” on page 656
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Handover Control

Handover Control

Control over the Packet Timeslot Reconfigure message and the Packet Power Timing Advance message
provides you with power control settings for mobiles that do not fully support the Packet Timeslot Reconfigure (PTR) message.

Packet Timeslot Reconfigure

You can configure the test set to send a Packet Timeslot Reconfigure (PTR) message to the mobile for
reconfiguring PDTCH parameters.

When you configure the PTR message to be used, the test set sends a PTR message to the mobile when
applying deferred or immediate PDTCH parameters to an active data connection (that is, data connection
status is Transferring).

When you configure the test set to not use the PTR message, the test set sends an alternative message to the
mobile instead of a PTR message. The alternative message that is sent to the mobile depends on the type of
data connection (set using “CALL:FUNCtion:CONNection:TYPE” on page 538):

< |f the data connection type is BLER a Packet Downlink Assignment (PDA) message is sent.
« If the data connection type is ETSI Type A a Packet Uplink Assignment (PUA) message is sent.
« If the data connection type is ETSI Type B, both PDA and PUA messages are sent.

If you change the PTR state while the data connection status is Transferring, any changes you make will take
effect immediately during the current data connection.

Packet Power Timing Advance

You can configure whether or not the test set sends a Packet Power Timing Advance (PPTA) message to the
mobile when applying deferred or immediate PDTCH parameters to an active data connection (that is, data
connection status is Transferring).

Related Topics

“CALL:PDTCH:PMESsage:PTReconfig” on page 638
“CALL:PDTCH:PMESsage:PPTadvance” on page 637
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Measurement Reports

Measurement Reports

The following channel parameters are available:
= C Value

e RX Quality

< Signal Variance

= Interference Levels

These values represent reports from the MS about channel quality. These reports are updated on the test set
approximately every 0.5 seconds when there is an active TBF. Therefore, the results provided by the test set
are an average of the reports received over this update time.

Measurement Reports are available for all data connection types. However, when using the ETSI Test Mode A
data connection, results are available for the initial establishment of the connection only. The downlink TBF is
released in ETSI Test Mode A. Therefore, there is no signal for the MS to measure and no updates to the report
during the connection.

Related Topics

“How to view Measurement Reports” on page 1423
“CALL:MS:REPorted:CVALue:AVERage?” on page 569
“CALL:MS:REPorted:RXQuality:AVERage?” on page 583
“CALL:MS:REPorted:SVARiance:AVERage?” on page 586
“CALL:MS:REPorted:ILEVel: TSLot<n>:AVERage?” on page 570
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Protocol Event Trigger Output (PETO)

Protocol Event Trigger Output (PETO)

This feature provides a hardware trigger output from the rear panel of the test set to control external
instruments and devices. It is an extension of the trigger provided in earlier applications. Frame triggers and
protocol message-based triggers are available, based on various layers of the protocol stack.

The original trigger could be set to trigger on every TDMA frame with user-settable timeslot and symbol
positions. PETO offers additionally:

= Several more frame based triggers with varying degrees of frequency
= Protocol message based triggers output when specific DL messages are sent by the test set

= Triggers generated when the MS is expected to Transmit or Receive

Multiple Triggers

Any combination of frame and protocol triggers can be enabled at the same time. Triggers fire in the order in
which they occur, but all triggers are output on the same Trig Out port. It is not possible to discern which
trigger has fired based only on the output signal.

If triggers occur at the same time, only one signal will appear on the port. Choose triggers carefully to provide
the most meaningful results.

Related Topics

“Protocol Message Based Triggers” on page 224
“Frame Triggers” on page 223

“Protocol Trigger Timing” on page 222
“CALL:TRIGger” on page 830
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Protocol Trigger Timing

Protocol Trigger Timing

Frame Trigger Timing

For any frame trigger that is enabled, a signal will be generated on the test set’s trigger output on the first
symbol period of the frame or frames on which the trigger is fired.

If a frame offset is set for any of the frame triggers, a signal will be generated that number of frames after the
frame in which the trigger is fired.

Message Based Trigger Timing

All triggers associated with the sending of a message from the test set will generate a signal on the first
symbol of the timeslot on which the first burst of the related message is sent.

All triggers associated with the MS starting to receive data will generate a signal on the first symbol of the
timeslot on which the test set begins transmission of the data.

All triggers associated with the MS starting to transmit data will generate a signal on the first symbol of the
timeslot on which the MS should start to transmit.

If a frame offset is set for any of the message based triggers, a signal will instead be generated that number of
frames after the frame in which the event occurs.

Related Topics

“Protocol Event Trigger Output (PETO)” on page 221
“Protocol Message Based Triggers” on page 224
“Frame Triggers” on page 223

“CALL:TRIGger” on page 830
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Frame Triggers

Frame Triggers

All of the frame based triggers can be enabled and will fire in all operating modes except Cell Off. In Cell Off
mode, triggers can be enabled, but will not fire.

Frame Triggers Unique to the Lab Applications

The following frame triggers are available:

Every frame except the idle frame
Every GPRS radio block

Every 51 Frame BCH multiframe
Every 52 Frame PDTCH multiframe

Every hyperframe (designated by frame number)

All frame triggers (except “every frame except idle”) allows for a frame offset within the
hyperframe/multiframe/radio block, on which the trigger should fire. Timeslot or symbol position cannot be
set.

Frame Trigger Common Between the Lab and Test Applications

There is an “every frame” trigger which can be configured for both timeslot and symbol position that is
available. See “Frame Trigger Parameters” on page 416 for details.

Related Topics

“Protocol Event Trigger Output (PETO)” on page 221

“Protocol Message Based Triggers” on page 224

“Protocol Trigger Timing” on page 222
“CALL:TRIGger” on page 830
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Protocol Message Based Triggers

Protocol Message Based Triggers

Messages that assign downlink resources have a trigger associated with them that can fire on the first frame
the MS is expected to start receiving data as a result of the downlink resource assignment. The Expected MS
RX Trigger could be used to analyze data sent to a MS by connecting the MS to a logic analyzer. This could be
useful to track MS software defects or wireless application communication issues. This trigger indicates when
the test set expects the MS to start receiving data.

Messages that assign uplink resources also have an associated trigger that can fire on the first frame the MS
is expected to start transmitting as a result of the uplink assignment. The Expected MS Tx Trigger could be
used to ensure that a MS responds correctly to resource assignments and starts its transmission period in the
correct place. The trigger output could be connected to a spectrum analyzer to initiate measurements on the
frame in which the MS starts to transmit.

Each protocol message to which triggers are related may have more than one trigger associated with it. At the
very least each message has an associated trigger that can fire on the frame used to transmit the message
from the test set to the MS (downlink).

The protocol messages handled and the triggers associated with them are shown in the following table.

Table 7. Protocol Messages and their Associated Triggers
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Protocol Message | Protocol Test Set Tx Expected Expected
Stack Layer | Trigger MS Tx M S Rx
Trigger Trigger
Packet Uplink RLC/MAC Yes Yes
Assignment
Packet RLC/MAC Yes Yes
Downlink
Assignment
Packet Timeslot | RLC/MAC Yes Yes
Reconfigure
Packet Power RLC/MAC Yes
Control/Timing
Advance
Packet RR Yes Yes Yes
Immediate
Assignment
Identity GMM Yes
Request
Attach Accept GMM Yes
Detach Request | GMM Yes
Request PDP SM Yes
Context
Activation
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Table 7. Protocol Messages and their Associated Triggers

Protocol Message Based Triggers

Protocol Message | Protocol Test Set Tx Expected Expected
Stack Layer | Trigger MS Tx MS Rx
Trigger Trigger
PDP Context SM Yes
Activation
Accept
NOTE The Packet Timeslot Reconfigure and the Packet Immediate Assignment do not always assign

uplink resources. The Expected MS TX Trigger will not be fired for occurrences where no uplink
resource assignment is made.

All protocol message based triggers can only be used in the Active Cell operating mode. Any message based

trigger will not fire in any other mode other than active cell.

Related Topics

“Protocol Event Trigger Output (PETO)” on page 221

“Frame Triggers” on page 223

“Protocol Trigger Timing” on page 222
“CALL:TRIGger” on page 830
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Demodulation Trigger Delay

Demodulation Trigger Delay

You can specify a delay of up to 200 symbols for uplink channel demodulation to compensate for any delay
introduced on the test set’'s downlink channel by an external source. A time delay might be introduced to
simulate a physical distance between the MS and the test set while performing E-OTD tests (see “E-OTD
(Enhanced Observed Time Difference)” on page 256 for more information). If the downlink delay were too
great, the connection between the MS and the test set might be lost.

Operating Considerations

Configuring the Demodulation Trigger Delay

The demodulation trigger delay is configured via GPIB only. See “CALL:DEModulation” on page 534 for more
information.

Operating Mode

You can set the value of the trigger delay in any operating mode.

The demodulation trigger delay is only usable in the following operating modes:
= Active Cell

 GSM BCH

 GPRS BCH

e GSM BCH+ TCH

e GPRSBCH + PDTCH

Related Topics

“CALL:DEModulation” on page 534

“E-OTD (Enhanced Observed Time Difference)” on page 256
“RRLP Configuration” on page 257

“Neighbor Cell Synchronization Trigger” on page 3
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Short Message Service (SMS)

Short Message Service (SMS)

This section is only applicable to the lab applications.

Several Short Message Service (SMS) options are available. These allow you to test both point-to-point and cell
broadcast SMS functionality by sending and receiving short messages to and from the MS. In addition, you
may be interested in capturing a log of the protocol messages exchanged between the Test Set and the MS.

= “Point-to-Point SMS” on page 242 - Includes information on how to send and receive point-to-point SMS
messages using either GSM or GPRS protocol layers.

« “Cell Broadcast Service (CBS)” on page 228
« “Logging SMS Messages” on page 230

Related Topics

“How to use the Short Message Service Features” on page 1428
“Short Message Service (SMS) Messages” on page 236
“CALL:SMService” on page 794
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Cell Broadcast Service (CBS)

Cell Broadcast Service (CBS)

This section is only applicable to the lab applications.

You can test a mobile station’s ability to receive Cell Broadcast messages using the Cell Broadcast Service
capability in the test set.

Starting the Cell Broadcast Service (CBS)

The Cell Broadcast Service in the test set allows you to send short messages to the mobile station that are
repeated at intervals over a period of time, which allows the mobile station to receive the message even if
entering the cell after the first transmission. These messages are not acknowledged by the mobile station.

The test set can transmit up to three different messages at a time using the Cell Broadcast Service. If you
configure the Cell Broadcast Service to transmit multiple messages, the messages are sent serially in
numerical order at a rate of one page every multiframe. The messages are retransmitted every 30 seconds.
This allows time to react to an incoming message.

Message Setup

All three of the messages available for use in the test set's Cell Broadcast Service can be configured
independently. Each message can include either one of two predefined text messages or one you define
yourself. In addition, each message is classified by topic and allocated a channel number, message code,
update number, and language. You can configure the following parameters for each of the three possible Cell
Broadcast messages:

e Message St at e allows you to configure the number of messages sent using CBS. The message state
should be ON for each message you want to send. Message 1 is on by default.

e Message Text associates the message with the actual SMS data to be sent by the test set. The test set only
provides support for ASCII messages. See “Short Message Service (SMS) Messages” on page 236 for more
specific information.

< Message Code identifies a particular message, so that a mobile station receiving a message with the same
code as a previously received message will recognize that it is a repeat, and may not display it to the user.

e Channel Nunber is a header number identifying the message topic (such as "Weather Report' or 'Traffic
Information"). It is not in any way related to logical channels.

< Updat e Number is used to identify a particular version of a message. This is useful for reporting a dynamic
situation, where a message may be reporting one event (such as road works or road construction ahead),
but the details change periodically (the length of the tail-back or traffic jam caused, for example). A mobile
station which remains in one cell for a length of time receives messages with the same message code but
increments the update numbers as updated versions of the same message are received. A mobile station
that has just entered a cell receives only the most recent version of the message, followed by any
subsequent versions.

< Language indicates in what language the message is. Changing this parameter does not translate the text
of a message.
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Cell Broadcast Service (CBS)

Related Topics

“Short Message Service (SMS)” on page 227

“Short Message Service (SMS) Messages” on page 236
“Point-to-Point SMS” on page 242

“How to use the Short Message Service Features” on page 1428
“CALL:SMService” on page 794
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Logging SMS Messages

Logging SMS Messages

This section is only applicable to the lab applications.

You can use the Wireless Protocol Advisor (WPA) to log SMS messages.

e “SMS Logging Control” on page 230
= “Setting Up the Wireless Protocol Advisor (WPA)” on page 231

SMS Logging Control

The test set gives you access to the protocol layers necessary to allow you to observe the SMS cell broadcast
and point-to-point messages. You can capture all the messages exchanged between either the LLC or the RR
and these protocol layers:

e CM - Connection Management
e SMRL - Short Message Relay Layer
e SMTL - Short Message Transport Layer

SMS Message Support

The messages in the following tables are examples of messages related to SMS. The table indicates whether
each is supported in the test set. There may be more messages supported by the test set or by the Wireless
Protocol Advisor. In addition, certain parameters in these messages may not be supported.

Table 8. SMS Point-to-Point Messages

M essages Supported
SMS_CP_DATA Yes
SMS_CP_ERROR Yes
SMS_CP_ACK Yes
SMS_RL_MS2N_DATA Yes
SMS_RL_N2MS_DATA Yes

SMS_RL_MS2N_ERROR Yes

SMS_RL_N2MS_ERROR Yes

SMS_RL_MS2N_ACK Yes
SMS_RL_N2MS_ACK Yes
SMS_RL_MS2N_SMMA Yes
SMS_TP_DELIVER Yes
SMS_TP_SUBMIT_RPT Yes
SMS_TP_STATUS_RPT Yes

SMS_TP_DELIVER_RPT | Yes

SMS_TP_SUBMIT Yes
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Logging SMS Messages

Table 8. SMS Point-to-Point Messages

M essages Supported

SMS_TP_COMMAND No

Table 9. SMS GSM Layer 3 Cell Broadcast Messages

M essages Supported

CB_BlockTypeFrame Yes

Setting Up the Wireless Protocol Advisor (WPA)

You can use the Wireless Protocol Advisor (WPA) to log the messages exchanged between the test set and the
mobile station during SMS procedures. This tool provides a means to evaluate the mobile station’s
performance and to troubleshoot problems.

You can set up the WPA to capture and display as much or little information as you want. For this example,
the logging filter is defined to capture only SMS protocol messages. The view filter is configured to only display
the CP-Data messages. This allows you to view only the messages that contain the SMS message contents
being exchanged between the mobile station and the test set.

Test Set Message Filter Setup

The test set filter is useful for limiting the amount of data sent over the LAN connecting the test set and the
WPA. In the example below, all messages are sent from the test set to the WPA.
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Logging SMS Messages

All filters are accessed from the Measurement Setup view. This can be accessed from the menu bar by clicking:

=

WPA Logging Filter Setup

The logging filter is useful for limiting what messages get captured in your log. Using this filter, you can
choose to only log certain types of messages from certain protocol layers. In this example, we are using the
logging filter to limit the captured log to SMS protocol messages.
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Logging SMS Messages
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WPA View Filter Setup

The view filter has no effect on what messages are captured. It simply limits the messages that are visible on
the WPA's traffic overview. The view filter can easily be enabled and disabled by right clicking your mouse in
the traffic overview and selecting Vi ew Fi | t er Enabl ed from the menu that appears.

In the following view filter example, the messages in the traffic overview are limited to the CP-Data messages.
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Logging SMS Messages
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Logging SMS Messages

SMS Message Log

For the step-by-step procedure for setting up the test set to capture this log, refer to “Mobile Terminated
Point-to-Point Message Transfer” on page 1428.

The captured log allows you to determine exactly what is being exchanged between the test set and the mobile
station. In this example, an SMS message was sent from the test set to the mobile station. You can look in the
decode of the captured message to verify all the parameters associated with that message. The following data
is only a portion of the decode belonging to the captured message. In this data, you can see the text message
that was sent to the mobile station. Look at the letters in Oct et 28 after SM Val ue =in the Descri pti on
column.

Cct et Bi nary Hex Description

27 10100111 a7 User Data Length=7
28 00100000 20 SM Value = HELLO
29 01100100 64

30 10010001 91

31 11001001 c9

32 01111100 7c

33 10000110 86

34 00000000 00

Related Topics

“Protocol Logging” on page 40

“Protocol Layers and Messages” on page 41
“Short Message Service (SMS)” on page 227

“How to use the Short Message Service Features” on page 1428
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Short Message Service (SMS) Messages

Short Message Service (SMS) Messages

This section is only applicable to the lab applications.

Several Short Message Service (SMS) message options are available which allow you to choose or create
messages to be sent.

Predefined Point-to-Point Text Messages

There are two predefined point-to-point text messages. The ASCII text strings of these messages are as
follows:

= Predefined text message 1 -
01234567890ABCDEFGH JKLMNOPQRSTUWAKYZabcdef ghi j kI mopqr st uvwxyz
« Predefined text message 2 -

Agi | ent Technol ogi es, your partner in wireless solutions.

Predefined Cell Broadcast Text Messages

There are two predefined cell broadcast text messages. The ASCII text strings of these messages are as
follows:

« Predefined text message 1 -
The qui ck brown fox junps over the | azy dog
« Predefined text message 2 -

This instrunent provides functional testing of broadcast SMS by sending up to three
broadcast messages to the device under test. Two fixed messages and a user defined
nessage are available for selection. The second fixed nessage spans mul tipl e pages.

User Defined Text Message (Custom Text Message)

Point-to-point and cell broadcast messages each have their own custom message available. You can define the
text for these customer messages using the following GPIB commands:

“CALL:SMService:PTPoint[:MTERminated]: TEXT:CUSTom” on page 802 for point-to-point messages, and
“CALL:SMService:CBRoadcast: TEXT:CUSTom” on page 800 for cell broadcast messages.

A custom text message can be defined only via the remote user interface. The maximum length for user
defined messages is:

< Point-to-point: 160 characters
= Cell Broadcast: 93 characters
The default custom text message is:

Enter your text here
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Short Message Service (SMS) Messages

NOTE

SMS text messages exchanged between the test set and the mobile station are encoded using the
ETSI Default Alphabet character set. The ETSI Default Alphabet encoding shares the majority of
its character codes with those used by the ASCII character set. Between the two character sets,
all alphanumeric characters and most punctuation characters have identical codes.

For user defined text messages, the test set accepts a 7-bit ASCII string. This string is then
encoded using the ETSI Default Alphabet before it is transmitted. The ASCII code for each
character in this string is mapped to the ETSI Default Alphabet character with the same code.
Characters present in the user defined text message whose ASCII and ETSI Default Alphabet
codes are not identical will be received and displayed by the mobile station as the ETSI Default
Alphabet character with the original ASCII character’s code. This behaviour is only noticeable
with certain user defined text messages as all of the predefined text messages use only
alphanumeric and basic punctuation characters.

Related Topics

“Short Message Service (SMS)” on page 227
“Point-to-Point SMS” on page 242
“Cell Broadcast Service (CBS)” on page 228

“How to use the Short Message Service Features” on page 1428
“CALL:SMService” on page 794

237

S:\content repository\(01) E5515\E1968A, E6701C, E6704A GSM GPRS EGPRS\release archive\4.2\reference_guide\chapters\gprsla_gen_bse_sms_messages.fm



How to use the Short Message Service Features

How to use the Short Message Service Features

This section describes general procedures for using SMS features.

“Mobile Terminated Point-to-Point Message Transfer” on page 238
“Mobile Originated Point-to-Point Message Transfer” on page 238
“Cell Broadcast Message Transfer” on page 239

“Cell Broadcast Updated Message Transfer” on page 240

Mobile Terminated Point-to-Point Message Transfer

1.

a > w N

© 0 N o

If you would like a log of the protocol messages exchanged between the test set and the mobile station, set
up the Wireless Protocol Advisor (WPA) and start logging. See “Logging SMS Messages” on page 230.

Connect the mobile station to the test set and power it on.
If mobile station does not attach automatically, perform a manual attach using the mobile station.
After the mobile station has attached, go to the Cal | Set up screen by pressing the Call Setup key.

Gotomenu (2 of 2)ofthe Call Control menu by pressing the More key on the lower left corner of the
test set.

Select Short Message Servi ce by pressing the softkey F5.
Select the Poi nt t o Poi nt SMS messaging by pressing the softkey Fi.
Choose the message to send using the Message Text softkey (F2).

Choose to use either GSM or GPRS transportation layers to be used for sending the SMS message using the
Transport at i on softkey (F3).

10.Press the Send Message softkey (F1) to send the message. Observe the mobile station for indications that

the message has been received. The test set display also gives an indication.

11. If you are capturing a log, stop logging.

Mobile Originated Point-to-Point Message Transfer

1.

a > w N

o

If you would like a log of the protocol messages exchanged between the test set and the mobile station, set
up the Wireless Protocol Advisor (WPA) and start logging. See “Logging SMS Messages” on page 230.

Connect the mobile station to the test set and power it on.
If the mobile station does not attach automatically, perform a manual attach using the mobile station.
After the mobile station has attached, go to the Cal | Set up screen by pressing the Call Setup key.

Go to the second page of the Cal | Cont r ol menu by pressing the More key on the lower left corner of the
test set.

Select Short Message Servi ce by pressing the softkey F5.

7. Select the Poi nt to Poi nt SMS messaging by pressing the softkey F1i.
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How to use the Short Message Service Features

8. If you want the message received by the test set to be resent to the mobile station, change the Loopback
option to On using the Loopback softkey (F4).

9. Using the mobile station’s interface, set the mobile station to send either GPRS SMS or GSM SMS).
10.Use the mobile station to send a point-to-point message to any address.

11.0Observe the test set for indications that the message has been received. If the loopback option is enabled,
observe the mobile station for indications that the message has been received.

12. If you are capturing a log, stop logging.

Cell Broadcast Message Transfer

1. If you would like a log of the protocol messages exchanged between the test set and the mobile station, set
up the Wireless Protocol Advisor (WPA) and start logging. See “Logging SMS Messages” on page 230.

2. Connect the mobile station to the test set and power it on.

NOTE The mobile station does not have to attach.

3. Gotothe Cal | Set up screen by pressing the Call Setup key.

4. Go to the second page of the Cal | Cont r ol menu by pressing the More key on the lower left corner of the
test set.

5. Select Short Message Servi ce by pressing the softkey F5.

6. Select Cel | Broadcast by pressing the softkey F2. The Br oadcast SMS menu appears. You can select
setup menus for three different messages.

Nessaoe 1
Setup v

Hessage 2
Setup v

Nessaoe 3
Setup 7
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How to use the Short Message Service Features

7. To select the setup menu, press the softkey next to the menu item labeled Message X Set up where X can
be 1, 2, or 3. The following menu appears:

Message 1 Setup Value
Nessage State on
MNessage Text Textl
lessage Code 0
Nessage Channel Humber 0
Nessaoge Update Humber 0
Nessage Language Enalish

8. See “Message Setup” on page 228 for more information about each parameter in the message setup.
9. Set the parameters as desired for each message.
10.Start the broadcast message using the Start Cel | Broadcast softkey (F1).

11.0bserve the display on the mobile station to confirm that the message(s) were received.

NOTE This could take up to 30 seconds.

12.1f required, stop the broadcast by pressing the St op Cel | Broadcast softkey (F1).
13. If you are capturing a log, stop logging.

Cell Broadcast Updated Message Transfer

1. If you would like a log of the protocol messages exchanged between the test set and the mobile station, set
up the Wireless Protocol Advisor (WPA) and start logging. See “Logging SMS Messages” on page 230.

2. Connect the mobile station to the test set and power it on.

NOTE The mobile station does not have to attach.

3. Gotothe Cal | Set up screen by pressing the Call Setup key.

4. Go to the second page of the Cal | Cont rol menu by pressing the More key on the lower left corner of the
test set.

5. Select Short Message Servi ce by pressing the softkey F5.
6. Select Cel | Broadcast by pressing the softkey F2.

7. Set parameters as desired. To choose the messages to be sent, select Message Set up for that message and
set Message St at e to On.

8. Select the message to be sent using the Message Text menu for each message.
9. Start the broadcast message using the Start Cel | Broadcast softkey (F1).

10.0Observe the display on the mobile station to confirm that the message(s) were received.
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How to use the Short Message Service Features

11.Select Message Set up for each message to be sent as an update.

12.Set the Updat e Nunber for these messages higher than their previous value. The update number wraps
from 15 to 0.

13.0bserve the display on the mobile station to confirm that the updated message(s) have replaced the first
versions.

14.1f required, stop the broadcast by pressing the St op Cel | Broadcast softkey (F1).
15. If you are capturing a log, stop logging.

Related Topics

“Short Message Service (SMS)” on page 227
“Point-to-Point SMS” on page 242

“Cell Broadcast Service (CBS)” on page 228

“Short Message Service (SMS) Messages” on page 236
“Logging SMS Messages” on page 230
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Point-to-Point SMS

Point-to-Point SMS
This section is only applicable to the lab applications.

= “Transportation”
= “Sending a Message to the Mobile Station”
= “Receiving a Message Transmitted by the Mobile Station”

= “Message Loopback”

Transportation

You can choose to send Point-to-Point SMS messages via either the GSM or GPRS protocol layers. The protocol
layers to be used are configurable by specifying the transportation mechanism (See
“CALL:SMService:PTPoint[:MTERminated]:TRANsport” on page 803).

If the SMS message is originated by the mobile station, the transportation mechanism that was used by the
mobile station is displayed on the front panel display and can also be queried (See
“CALL:SMService:PTPoint:MORiginated: TRANsport?” on page 806).

As an example, in the following graphic you can see the details for the Last Recei ved Message. Notice that
the Transport at i on field contains the value GSM This indicates that GSM protocol layers were used to deliver
this message from the mobile station.

Also notice that the Transportation fieldinthe Pt to Pt SMs menu on the left is set to GPRS. This setting
configures the test set to use GPRS protocol layers for delivering SMS messages to the mobile station.
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Point-to-Point SMS

Call Setup Screen

Pt To Pt 5HS Message Summary Call Parms
Send Last Sent Message BCH
MNessage Parameters
Status: —_—
“ESSHQTE -I;ixt Last Aeceived Hessaoe TCH
ex
Destination: 1234567 Parameters
Transportation: GSH
Transportation Format: ASCII
GPRS PDTCGH
Lenath: Fa Parameters
Text: HELLO!
Loopback
off
Return . . Receiver
NMessages Received: 1 Control o
Active Cell Sus Tupe:
Attached Logging: Ho Conn.
| |ottset| | |

Sending a Message to the Mobile Station

You can simulate sending a message from a network to a mobile station using the test set's SMS capability.
One of two predefined messages can be sent or you can define a text message yourself. See “Short Message
Service (SMS) Messages” on page 236 for more information.

A message sent from the network to a mobile station is a mobile terminated message. When sending mobile
terminated point-to-point messages from the test set, you can choose the message delivery to be through either
GSM or GPRS protocol layers. See “Transportation” on page 242.

Operating Mode and Connection Type

The operating mode must be Active Cell to send a mobile terminated SMS message.

The connection type must be Auto to send an SMS message to the mobile station.
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Point-to-Point SMS

Other Considerations

GPRS If you initiate a GPRS Point-to-Point mobile terminated SMS message while the mobile station is on a
voice call, the request is rejected by the test set and the following message appears on the test set’s front panel.

Cal | operation rejected; Protocol request ignored.

If the mobile station is not on a voice call, a new Packet Data Channel (PDCH) is created or an existing one is
used to send the SMS message.

GSM If you initiate a GSM Point-to-Point mobile terminated SMS message while the mobile station is on a
voice call or if a data connection is established, the message is sent on the Slow Associated Control Channel
(SACCH). Otherwise, if the mobile station is not on a voice call, GSM Point-to-Point SMS messages are sent on
the Stand-alone Dedicated Control Channel (SDCCH).

Receiving a Message Transmitted by the Mobile Station
You can also send an SMS message from a mobile station to the test set. This is a mobile originated message.

The protocol layers used for mobile originated messages can not be directly specified by the test set. This
depends on the mobile station’s support for SMS. If the mobile station supports both GSM and GPRS SMS, it
may be possible to select which one the mobile station uses from its menu.

If the mobile station does not allow you to select between GSM and GPRS, it is still possible to test both. When
the mobile station has performed a GPRS attach, it may use GPRS protocol layers for mobile originated SMS.
You can determine whether GSM or GPRS was used by observing the Tr ansport at i on field displayed on the
front panel. If you want to test the mobile station’s GSM SMS support, it is possible to force the use of GSM
protocol layers by setting the test set’s serving cell to GSM. See “Serving Cell” on page 197 for more
information.

Mobile Originated SMS Parameters

All of the following parameters are displayed on the test set’s front panel display and can be queried via GPIB
after the test set receives a mobile originated SMS message.

= Destination - The phone number to receive the SMS message. For interactions with the test set, any phone
number can be specified.

« Transportation - The protocol layers used to deliver the SMS message to the test set.

< Format - The format of the message delivered to the test set. The test set recognizes ASCII, binary data, or
the Unicode Character Set 2 (UCS2). If other formats are d