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II.5 Testing of MS signalling functions

IT.5.1 Tests of the Layer 1 signalling functions

IT.5.2 Tests of the Layer 2 signalling functions

II.5.2.1 Introduction
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I1.5.2.1.1.1 General
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I1.5.2.2.1.1.2.3 Information frame and supervisory frames in response to
an SABM frame

1I1.5.2.2.1.1.3 Initialisation Denial

IT.5.2.2.1.1.4 Total initialisation failure

IT.5.2.2.1.2 Initialisation, contention resolution not required

IT.5.2.2.1.2.1 Normal initialisation without contention resolution

IT.5.2.2.1.2.2 Initialisation failure

II.5.2.2.1.2.3 Initialisation Denial

I1.5.2.2.1.2.4 Total initialisation failure

IT1.5.2.2.2 Normal information transfer

I1.5.2.2.2.1 Sequence counting and I frame acknowledgements

II.5.2.2.2.2 Receipt of an I frame in the timer recovery state

IT1.5.2.2.2.3 Segmentation and Concatenation

IT.5.2.2.3 Normal Layer 2 Disconnection

IT.5.2.2.4 Test of Link failure

IT.5.2.2.4.1 I Frame loss (MS to SS)

IT.5.2.2.4.2 RR Response frame loss (SS to MS)

II.5.2.2.4.3 RR response frame loss (MS to SS)

I1.5.2.2.5 Test of Frame transmission with incorrect C/R values

I1.5.2.2.5.1 I frame with C bit set to zero

II.5.2.2.5.2 SABM frame with C bit set to zero

II.5.2.2.6 Test of Errors in the Control Field

IT.5.2.2.6.1 N(S) sequence error

IT.5.2.2.6.2 N(R) sequence error

11.5.2.2.6.3 Improper F bit

I1.5.2.2.7 Test on Receipt of invalid frames

II.5.3 Testing of Layer 3 functions

IT.5.3.1 Default conditions and structured sequence of tests

I1.5.3.1.1 Default test conditions during L3-tests

ITI.5.3.1.2 Structured sequence of the tests

IT.5.3.1.3 General rules for message parameters

IT.5.3.1.4 General rules for Layer 3 testing

IT.5.3.2 Initial tests

IT1.5.3.2.1 Channel regquest

IT1.5.3.2.2 IMSI detach/attach (basic)

II.5.3.2.3 Test of sequenced MM/CC message transfer
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of MS functions in Idle Mode

Initial conditions
MS indication of available PLMNs
MS will send only if BSS is '"on air"

Lower layer failures in layer 3 testing
Introduction
Layer 1 reception failures

Data

link layer failures

Lower layer failures, used for the tests in

Test

section II.5.3

of L3 error handling

Errors in L3 messages

Test
Test
Test
Test
Test
Test

Test
Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

Test

of MS reactions to errors in Transaction Identifier
of TI error in RR management message

of TI error in MM message

of TI error in CC message

of message type errors

of MS reaction to non-existent message type

of MS reaction to message inconsistent with PD

of MS reaction to message inconsistent with call
state

of general information element errors

of MS response to information elements out of
sequence

of MS response to duplicated information elements

of MS reaction to mandatory information element
errors

of MS reaction to mandatory information element
errors in RR message

of MS reaction to mandatory information element
errors in MM message

of MS reaction to mandatory information element
errors in CC message

of MS reaction to non-mandatory information element
errors

of MS reaction to non-mandatory information element
errors in RR messages

of MS reaction to unrecognised information element
in RR message on paging channel

of MS reaction to unrecognised information element
in RR message on BCCH

of MS reaction to unrecognised information element
in RR message on a dedicated control channel

of MS reaction to non-mandatory information element
errors in MM messages

of MS reaction to non-mandatory information element
errors in CC messages

of MS reaction to content errors in non-mandatory
information elements

The elementary procedures for radio resource management
Immediate assignment

Introduction

Purpose of the tests

SDCCH assignment

TCH assignment

Extended assignment

Assignment rejection

Ignore assignment for another MS
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II.5.3.6.2 Test of paging

I1.5.3.6.2.1 Normal paging

IT.5.3.6.2.2 Extended paging

I1.5.3.6.2.3 Paging reorganisation

IT.5.3.6.2.4 No change of page mode

IT.5.3.6.3 Measurement Report

IT.5.3.6.4 Test of Dedicated Channel Assignment

IT.5.3.6.4.1 Introduction

II.5.3.6.4.2 Purpose of the test assignment completion

I1.5.3.6.4.3 Assignment failure

II.5.3.6.5 Test of Handover

II.5.3.6.5.1 Introduction

IT.5.3.6.5.2 Purpose of the test

IT.5.3.6.5.3 Method of measurement

IT.5.3.6.5.4 Procedures

IT.5.3.6.5.4.1 Procedure 1l: Handover during call in progress, TCH/FS,
non synchronized, without frequency hopping

IT.5.3.6.5.4.2 Procedure 2: Handover during call in progress, TCH/HS
without FH to TCH/HS with FH, non synchronized

IT1.5.3.6.5.4.3 (Reserved)

II.5.3.6.5.4.4 Procedure 4: Handover during call establishment, TCH/FS
to TCH/FS all with FH, non synchronized

I1.5.3.6.5.4.5 Procedure 5: Handover during call establishment, SDCCH
with FH to TCH/FS without FH, non synchronized

ITI.5.3.6.5.4.6 Procedure 6: Handover during call in progress, TCH/FS
with FH to TCH/FS without FH, synchronized

IT.5.3.6.5.4.7 Procedure 7: Handover during call in progress, TCH/HS
with FH to TCH/HS without FH, synchronized

I1.5.3.6.5.4.8 Procedure 8: Handover during call establishment, SDCCH
to SDCCH all with FH, synchronized

I1.5.3.6.5.4.9 Procedure 9: Handover during call establishment, TCH/FS

without FH to TCH/FS with FH, synchronized
II.5.3.6.5.4.10 Procedure 10: Handover during call establishment, SDCCH
to TCH/FS all without FH, synchronized
I1.5.3.6.5.4.11 'Procedure 11: Handover with time specified
II.5.3.6.5.4.12 Procedure 12: Handover failure, L3 failure on the target
cell, TCH/FS with FH to TCH/FS without FH
II.5.3.6.5.4.13 Procedure 13: Handover failure, L1 failure on the target
cell, TCH/FS without FH to TCH/FS with FH

IT.5.3.6.6 Frequency redefinition

IT.5.3.6.7 Transmission mode change

IT.5.3.6.8 Ciphering mode setting

I1.5.3.6.9 Test of additional assignment

IT.5.3.6.10 Test of partial release

II.5.3.6.11 Classmark change

IT.5.3.6.12 Channel release

ITI.5.3.6.13 Classmark Interrogation

IT.5.3.7 Elementary procedures of mobility management
IT.5.3.7.1 Test of TMSI reallocation procedure
I1.5.3.7.2 Test of authentication elementary procedure
I1.5.3.7.3 Test of identification elementary procedure
II.5.3.7.4 Test of location updating procedures
IT.5.3.7.5 Test of MM connection establishment
II.5.3.7.6 MM connection release

ITI.5.3.8 Tests related to cicuit-switched call control
IT.5.3.8.1 Circuit Switched Call Control state machine verification
I1.5.3.8.2 Emergency call establishment

I1I.5.3.8.3 Call re-establishment

I1.5.3.8.4 DTMF information transfer

IT.5.3.8.5 User to user signalling
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11.5.3.9 Testing of structured procedures

IT.5.3.9.1 General

II.5.3.9.2 MS originating call establishment, early assignment,
release init. by network

1I1.5.3.9.3 MS originating call establishment, late assignment

IT.5.3.9.4 MS terminating call establishment, early assignment,
release init. by MS

IrI.5.3.9.5 MS terminating call establishment, late assignment

II.6 Link Management

II.6.1 Synchronisation to the System

IT.6.1.1 Network Properties

IT.6.1.1.1 BTS Frequency Tolerance

IT.6.1.1.1.1 Absolute Tolerance

IT.6.1.1.1.2 Relative Tolerance

IT.6.1.1.2 BTS Timing Tolerance

IT.6.1.1.3 Synchronisation between Carrier and Data Clocks

IT.6.1.1.4 Multipath Effects

IT.6.1.2 Receive/Transmit Delay

IT.6.1.2.1 Absolute Delay and timing advance setting

II.6.1.2.2 Reception Time Tracking Speed

IT.6.1.3 Access Times During Handover

IT.6.1.3.1 Intra-Cell Handover

IT.6.1.3.2 Inter-Cell Handover

IT.6.1.4 Behaviour Under Insufficient Reception Conditions

IT.6.1.4.1 Temporary Reception Gaps

11.6.1.5 Channel release after unrecoverable errors

IT.6.1.6 Cell selection/reselection

I1.6.1.6.1 General points

IT.6.1.6.2 Definition cell selection

IT.6.1.6.3 Method of test

IT.6.1.6.4 Requirement

IT.6.1.6.5 Definition - cell reselection

IT.6.1.6.6 Method of test

IT.6.1.6.7 Requirement

IT.6.1.6.8 Definition - cell selection after release of TCH and
SDCCH

IT.6.1.6.9 Method of test

IT.6.1.6.10 Requirements

IT.6.1.6.11 Definition - cell selection (abnormal cases and Emergency
Calls)

IT.6.1.6.12 Method of test

IT.6.1.6.13 Requirements

IT.6.2 RX measurement

IT.6.2.1 Signal Strength

IT.6.2.2 Signal Quality

1I1.6.2.2.1 Test on signal quality under static conditions

IT.6.2.2.2 Test on signal quality under TU50 propagation conditions

IT.6.3 TX Power Control

I1.6.4 Single frequency reference

IT.7 (Reserved)
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Testing of the ME/SIM interface

Test
Test
Test
Test
Test
Test

Test
Test

Sequence
Sequence
Sequence
Sequence
Sequernce
Sequence

A WwhR

Sequence 7 - Electrical tests
of Power Transition Phases

Electrical tests on each ME contact

Test

Test

Sequence 8: Access control

Sequence 9: Exchange protocol tests

Character transmission
Bit/Character duration during the transmission from the

ME to the SIM

Bit/Character duration during the transmission from the

SIM Simulator to the ME

Inter-character delay

Error handling

Answer to reset

Sorts of RST

Characters of the Answer to Reset
PTS procedure

Reset repetition

Command processing

Procedure bytes ACK

Test
Test

Test
Test
Test
Test
Test
Test

Test

Sequence 10: Evaluation of directory characteristics
Sequence 10.l: Operating speed in authentication
procedure

Sequence 10.2: Clock stop

Sequence 11: Mechanical tests

Sequence 11.1: Contact pressure

Sequence 11.2: Shape of contacts for IC card SIM
card reader

Sequence 12: MMI reaction to SIM status encoding
Sequence 13: Secret code usage

of autocalling restrictions

General
Constraining the access to a single number (GSM 02.07

Category 3)

Constraining the access to a single number (GSM 02.07

Category 1 and 2)

Behaviour of the MS when its list of blacklisted numbers

is full

Testing of bearer gervicesg

(Resexved)
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Testing of teleservices

Category 1: Speech teleservices - transmission
reqguirements

Sending sensitivity/frequency response

Sending Loudness Rating (SLR)

Receiving sensitivity/frequency response

Receiving Loudness Rating (RLR)

Talker sidetone

Acoustic Shock (Reserved)

Telephone acoustic coupling loss

Echo return loss

Stability margin

Distortion

Sending

Receiving

Sidetone

Out-of-band signals

Sending

Receiving

Idle channel noise

Sending

Receiving

Category 2: Short Message Service (SMS)

General

Short message service Point-to-Point

SMS mobile terminated

SMS mobile originated

Short message service Cell Broadcast

Category 3: Message Handling Service (Reserved)

Category 4: Videotex (Reserved)
Category 5: Teletex (Reserved)
Category 6: Facsimile (Reserved)

Test of supplementary services

Number identification supplementary services
(Reserved)

Call offering supplementary services

Call forwarding supplementary services

Registration

Erasure

Activation

Deactivation

Invocation

Interrogation

Normal operation

Call transfer and Mobile access hunting supplementary

services (Reserved)

Call completion supplementary services
(Reserved)

Multy-party supplementary services
(Reserved)

Community of interest supplementary services
(Reserved)

Charging supplementary services
(Reserved)

Additional information transfer supplementary services

(Reserved)
Call restriction supplementary services
Registration
Erasure
Activation
Deactivation
Invocation
Interrogation
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Normal operation

Handling of undefined (future) GSM supplementary services
Test sequences

Registration

Erasure

Activation

Deactivation

Interrogation

Operations not yet specified in GSM 02.30

Testing of speech transcoding functions

Downlink speech transcoding
Downlink receiver DTX functions
Uplink speech transcoding

Uplink transmitter DTX functions
Speech channel transmission delay

Testing of support for non-transpare gervices

(Reserved)

Tests for mobile stations equipped with a connector to
connect data terminal egquipments

Mobile Station equipped with a connector accommodating an
S-interface (MT1l) (Reserved)

Mobile Station equipped with a connector accommodating a
V-interface DTE/DCE Interface (MT2)

General

V.25 bis default procedures for call set-up and release

Applicability of V.25 bis default procedures

LTE initiated call

LTE call clearing

Mobile Station equipped with a connector accommodating an
X-interface (MT2) (Reserved)

Mobile station features

Entry and display of called number
Indication of call progress signals
Purpose of the tests

Ringing tone

Busy tone

Congestion tone

Authentication failure tone

Number unobtainable tone

Call dropped tone

Network selection / indication
(Reserved)

Invalid and Blocked PIN indicator
Service indicator

Subscription identity management
Barring of outgoing calls
Prevention of unauthorized calls

Tegst of low Battery Voltage Detection
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Aspect IIT INDIVIDUAL EQUIPMENT TYPE REQUIREMENTS AND INTERWORKING
ITIT.1 Special conformance testing functions
I11.1.1 General
II1.1.2 Activation and deactivation of special test functions in
the MS
ITT.1.2.1 Internal test loops
ITI.1.2.2 Activating and deactivating EMMI
ITIT.1.2.3 Activating and deactivating DAI tests
III.1.2.4 Message definitions and contents
ITI.1.2.5 Timer values
ITT.1.3 Electrical Man Machine Interface (EMMI)
IIT.1.3.1 Use of the EMMI
ITr.1.3.2 Formal aspects
ITT.1.3.3 Layered structure of the interface
IIT1.1.3.4 Terminology
II1.1.3.5 Description of the EMMI
IT1.1.3.5.1 EMMI, Layer 1
ITI1.1.3.5.1.1 Mechanical and Electrical characterisgtics
ITr.1.3.5.1.2 Transmission and reception characteristics
III.1.3.5.2 EMMI, Layer 2
ITr.1.3.5.2.1 General structure
ITIT.1.3.5.2.2 Control frames
ITr.1.3.5.2.3 Frame structure
ITI.1.3.5.2.4 Flow of I-frames on Layer 2
ITT.1.3.5.3 EMMI, Layer 3
ITT.1.3.5.3.1 Message structure
ITT.1.3.5.3.2 Definition of messages
ITI.1.4 Digital audio interface
ITIT.1.4.1 General
ITT.1.4.2 Formal aspects
IIT.1.4.3 Hardware aspects of the interface
ITT.1.4.4 Logical interface
ITT.1.4.5 Functionality of the DAI
III.1.5 SIM/ME Test interface
ITT.1.5.1 General
III.1.5.2 Formal aspects
IIT.1.5.3 Hardware and logical aspects of the interface
ITI.1.5.4 Mechanical characteristics of the interface
ITIT.1.6 Test-SIM
ITT.1.6.1 General
ITT.1.6.2 Requirements of the Test-SIM
ITI.1.6.3 Definition of the Test Algorithm for authentication
ANNEX 1 REFERENCE TEST METHODS
bPart GC GENERAL CONDITIONS
GC1 Choice of frequencies in the frequency-hopping mode
GC2 Power level of fading signal
GC3 Ideal radio conditions
GC4 Outdoor Test site and general arrangements for
measurements involving the use of radiated fields
GC5 Anechoic shielded chambexr
GCe Antenna coupling device

GC7 Temporary Antenna Connector
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NORMAL AND EXTREME TEST CONDITIONS

General

Power sources and ambient temperatures
Normal test conditions

Extreme test conditions

Procedure for tests at extreme temperatures
Vibration reguirements

MEASUREMENT UNCERTAINTY

Introduction

Definitions

Effect of uncertainty upon the perceived design tolerance
Confidence level

Result of a test

Receiver tests

Pass/fail criteria

PROTOCOL IMPLEMENTATION INFORMATION

Protocol Implementation Conformance Statement (PICS)
LAPDm protocol

Mobility Management

Call Control

Layer 1

Autocalling

Transient States

Protocol Implementation Extra Information for Testing
(PIXIT)

Introduction

Basic characteristics

Man-machine Interface

EMMI Electrical man-machine interface

DAI, Digital Audio Interface

Characteristics related to Bearer Services or
Teleservices

International Mobile Station Equipment Identity

Receiver Intermediate Frequencies

THE ARRANGEMENT OF THE MEASURING EQUIPMENT
(GSM 11.40: System Simulator Specification)

Table of contents extracted from GSM 11.40:

General

Functional requirements

Design requirements

Verifying the System Simulator

Examples of signalling procedures

Test configurations

Time measurement uncertainty for the Power Time Mask
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Al Measuring distance
A.2 Test antenna
A.3 Substitution antenna
A.4 RF Connection to System Simulator
A.5 Auxiliary cables
APPENDIX B GUIDANCE ON THE CONSTRUCTION OF AN ANECHOIC SHIELDED
CHAMBER
B.1 Construction of the anechoic shielded chamber
B.2 Calibration of the anechoic shielded chamber
APPENDIX C TEST REPORT
1 General
2 Global section
3 Test case section
3.1 RF and Audio test cases
3.2 Protocol test cases
4 Summary section
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1 GENERAL
1.1 SCOPE

These are the technical characteristics and methods of measurement for
mobile stations, for the Pan European Digital Mobile Radio System
standardised by the ETSI Technical Committee "Special Mobile Group" (SMG).

In these specifications, a GSM Mobile Station can be:
vehicle mounted station;

transportable station;

handheld station;

vehicle mounted/transportable station;
vehicle mounted/handheld station.

1
o000 0Q

These specifications cover the minimum characteristics considered necessary
in order to provide sufficient equipment performance for mobile equipment
in the GSM system and to prevent interference to other services or to other
users, and to GSM PLMNs.

They do not necessarily include all the characteristics which may be
required by a user, nor do they necessarily represent the optimum
performance achievable.

They apply to the public land mobile radio telephone service in the GSM
system, using constant envelope modulation and operating on radio
frequencies in the 900 MHz band with a channel separation of 200 kHz and
carrying 8 full rate traffic channels or 16 half rate channels per carrier
according to the TDMA principle.

1.2 INTRODUCTION
1.2.1 Relation with other GSM recommendations

This specification is part of the GSM-series of recommendations. This
specification neither replaces any of the other GSM recommendations , nor
is it created to provide full understanding of (parts of) the GSM system.
This specification lists the requirements, and provides the methods of
testing for use by test houses when testing a GSM Mobile Station for
conformance.

For a full description of the GSM system, please refer to all the GSM
recommendations which are grouped into 12 different series. A complete list
of the GSM recommendations, on which these conformance test specifications
are based, is listed in section 1.5.

If it is judged that there is a difference of interpretation between these
conformance test specifications, and any other GSM recommendation, then the
other GSM recommendation shall prevail.

1.2.2 Terminology on mobile station configurations

According to the GSM definition, a Mobile Station is the complete
configuration that is present in a vehicle, and which may take part in the
communication. However, this might not be the mobile station as it is
offered to a test house for conformance testing. Whilst the definition
above includes terminal equipment which is connected to the "mobile
termination", such Terminal Equipment (TE) is in general submitted to a
separate type approval procedure, on the basis of Rec. T/TE-04-08.




GSM 11.10 Part I page 2 VvV 3.23.1
December 1996

In general, the GSM Mobile Station, as it will be presented to a test house
for conformance testing, is the station without all the additional terminal
equipment. Such a piece of hardware is also called a Mobile Termination
(MT), but in this specification, the expression Mobile Station (MS) is used
for any form of the hardware as it is offered to the test house.

Mobile Interface: S, R, etc.. Terminal
Termination Equipment

During the tests, the interfaces of the "MT" will be connected to a "System
Simulator" (8S), which will also emulate the TE. For some tests, it may be
necessary to establish a pre-configured set-up of the MS. As an example:
for reception of automatic fax group 3 to a fax machine on the R-interface,
the MS needs configuration information about the presence of such a machine
on that interface.

As an alternative, the terminal equipment may be physically integrated.

For a more detailed description of MS-configurations, see GSM 02.06.

1.2.3 Applicability of these specifications

These specifications apply to the unit which includes the hardware to
establish a connection across the radio interface.

If a Mobile Station is equipped with a connector, to connect terminal
equipment on an S or R interface, then testing of the Mobile Station will
include testing of appropriate functioning to and from this connector.

These specifications do not apply to terminal equipment which is to be
connected to that connector (which constitutes a public interface), even if
it is delivered with the MS.

These specifications do not apply to a MS where the user-interface offers
2-wire or 4-wire PSTN type connection.

1.2.3.1 Application to. terminal equipment

If an MS is delivered for conformance testing, and it contains physically
integrated terminal equipment, then this specification applies to the
complete Mobile Station including that terminal equipment.

These specifications also apply to separate terminal equipment, if it is
delivered for conformance testing with the Mobile Station, and it should be
connected via a non-public type of interface. The MS is then tested as an
MTO. In that case, the specific terminal equipment with which the Mobile
Station is tested is documented in the test report.

1.2.4 The System Simulator

In order to bring the MS into operation, it should be necessary to provide
the MS with some signals, and the MS's output signals should be analysed.
Rather than describing the hardware configuration of the measuring
arrangement (and the requirements to it) in each individual test, the part
thereof which is contained in the System Simulator (SS) is described in a
separate specification GSM 11.40. This System Simulator is a mandatory tool
for conformance testing of GSM Mobile Stations.
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1.3 DEFINITIONS

Only a limited set of definitions, with special relevance to the MS and to
conformance testing are included. Further definitions may be found in GSM
01.04.

GSM Mobile Station (MS) ref: GSM 02.06

Equipment intended to access a set of GSM PLMN telecommunication services.
Services may be accessed while the equipment capable of surface movement
within the GSM gsystem area is in motion or during halts at unspecified
points.

Mobile Termination (MT)

The part of the Mobile Station which terminates the radio transmission to
and from the network and adapts terminal equipment (TE) capabilities to
those of this radio transmission.

Conformity specification ref: TG 01-01

A document giving a precise and full description of the technical
characteristics of the relevant telecommunications terminal equipment (such
as safety, technical parameters, functions and procedures and service
requirements) together with a precise definition of the tests and test
methods enabling the conformity of the equipment with the prescribed
technical characteristics to be verified.

Telecommunications terminal equipment ref: TG 01-01

Equipment directly or indirectly connected to public telecommunications
networks or for use with public telecommunications services.
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Abbreviation

AB

AC

ACCH

AGCH
ARFCN

ARQ

ATT (flag)
BA

BCC

BCCH
BCCH_FREQ NCELL

BCD

BER

BFI

Bm

BN
BS-AG-BLKS-RES

BS-BCCH-SDCCH-COMB

BS_PA MFRMS

CcC
CCH
CELL-BAR-ACCESS
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TERMINOLOGY

Abbreviations and Acronyms

Full Term Reference
GSM

Access Burst 05.02

Access Class (CO to C15) 02.11

Associated Control Channel

Access Grant CHannel 05.02

Absolute Radio Frequency Channel Number

Automatic Request for Retransmission

Attach

BCCH Allocation 05.08

BS Colour Code 03.03

Broadcast Control Channel 05.02

Frequency of the RF carrier on which the 05.08

BCCH of a neighbouring cell is transmitted

Binary Coded Decimal

Bit Error Ratio 05.05

Bad Frame Indication 05.05

full rate traffic channel

Bit Number 05.02

Number of blocks on each common control 05.02

channel reserved for access grant messages

Logical variable that indicates the 05.02

combination of dedicated and associated
control channels on the same physical channel
Number of multiframes between two
transmissions of the same paging message

to MSs of the same paging group

Call Control
Control CHannels
Cell Access Barred

CELL_RESELECT_HYSTERESIS

CM
CMD
COM
CONN
CRC
DCCH
DET
DIsC
DRX
DTE
DTMF
DTX

RXLEV Hysteresis required for Cell Reselection
Connection Management

Command

Complete

Connect

(3 bit) Cyclic Redundancy Check
Dedicated Control Channel

Detach

DISConnect

Discontinuous Reception (Mechanism)
Data Terminal Equipment

Dual Tone Multi Frequency (signalling)
Discontinuous Transmission (Mechanism)

05

04

05.

04.

05.05/11.
04.

04.

.02

.07
01

07

10
08

08




GSM 11.10

Abbreviation

Ec/No
EMMI

FACCH
FACCH/F
FACCH/H
FEC

FER

FH
GMSK

HPU

IMEI
IMSI
Ll
L2R
L3
LAC
LAT
LAP-Dm
Lm
LPLMN
LTE

MCC
MM

MMI

MNC

MS
MS_TXPWR_MAX CCH

MT
NCC

PAD
PAGING GROUP

PCH

PIN

PLMN

PLMN PERMITTED
PSPDN

PSTN

R
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Full Term

Ratio of energy per modulating bit to
the noise spectral density
Electrical Man Machine Interface

Fast Associated Control Channel

Full rate Fast Associated Control Channel
Half rate Fast Associated Control Channel
Forward Error Correction

Frame Erasure Ratio

Frequency Hopping

Gaussian Minimum Shift Keying (modulation)

Hand Portable Unit

International Mobile station Equipment Identity
International Mobile Subscriber Identity
Layer 1

Layer 2 Relay

Layer 3

Location Area Code

Location Area Identification

Link Access Protocol on the Dm channel
Traffic channel with capacity lower than Bm
Local PLMN

Local Terminal Emulator

Mobile Country Code

Mobility Management

Man Machine Interface

Mobile Network Code

GSM Mobile Station

Maximum Allowed Transmitted RF Power for MSs
to Access the System until commanded otherwise
Mobile Termination

PLMN Colour Code

Packet Assembly/Disassembly facility
The set of MSs monitoring a particular
paging block

Paging CHannel

Personal Identification Number

Public Land Mobile Network

PLMN Permitted for handover purposes
Packet Switched Public Data Network
Public Switched Telephone Network

value of Reduction of the MS Transmitted RF
Power relative to the maximum allowed output
power of the highest power class of MS (A)

Reference

GSM

05.
05.

03

04.
03.
03.

03.
.07

04

03

02.

03.

05.

05.

05

05
05

.03
03.

03

07
03
03

03

.03

06

03

02

02

.08
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Abbreviation

RA
RACH
RADIO-LINK-TIMEOUT

RADIO_LINK TIMER

RAND

RBER

REL

REQ

RLP

RMS

RTE

RXLEV
RXLEV_ACCESS_MIN

RXLEV_MIN
RXLEV_NCELL
RXLEV_SERVING CELL

RXQUAL
RXQUAL_FULL

RXQUAL SERVING_ CELL
RXQUAI, SUB

SABM
SACCH
SACCH/C4
SACCH/CS8
SACCH/T
SACCH/TF
SACCH/TH
SAPIT
SDCCH
SDCCH/4
SDCCH/8
SID

Part I
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Random mode request information field

Random Accegs CHannel

The timeout period for radio link failure.
Maximum value of the radio link timer.

Parameter which is incremented or decremented

according to the success with which SACCH

messages are decoded

RANDom Number (authentication)

Residual Bit Error Ratio

RELease
REQuest
Radio Link Protocol

Root Mean Square (value)

Remote Terminal Emulator

Received Signal Level

The minimum received signal level at a MS for

access to a cell

The minimum received signal level at a MS from a
neighbouring cell for handover to be permitted

Received signal level of neighbouring or

current serving cell measured on the BCCH carrier

Received signal level in the serving cell
measured on the BCCH carrier

Received Signal Quality
Received signal quality
full set of TDMA frames
Received signal quality
Received signal quality
subset of 12 TDMA frames

assessed over the
within a SACCH block
of serving cell
assegsed over a

Set Asynchronous Balanced Mode

Slow Associated Control CHannel

Slow, SDCCH/4 Associated, Control CHannel
Slow, SDCCH/8 Associated, Control CHannel
Slow, TCH-Associated, Control CHannel
Slow, TCH/F-Associated, Control CHannel
Slow, TCH/H-associated, Control CHannel
Service Access Point Identifier
Stand-alone Dedicated Control CHannel
Stand-alone Dedicated Control CHannel/4
Stand-alone Dedicated Control CHannel/8

Silence Descriptor

Reference

GSM

05.02

05.08

05.08

05.05

05.05

05.08
05.08

05.08

05.08

05.08
05.08

05.08
05.08

04 .05
05.02

05.02
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Abbreviation

SIM
SMSCB
SRES
SS

TA

TAC

TCH
TCH/F
TCH/FS
TCH/F2.4
TCH/F4.
TCH/F9.6
TCH/H
TCH/HS
TCH/H2 .4
TCH/H4.8
TE

Tei

TI

TMSI

TN
TXPWR

fos]

UI
VAD

V (SD)

Full Term

Part I

page 7

Subscriber Identity Module
Short Message Service Cell Broadcast

Signed RESponse

System Simulator

Terminal Adapter

Type Approval Code

Traffic CHannel

Full
Full
Full
Full
Full
Half
Half
Half
Half

Terminal Equipment

rate
rate
rate
rate
rate
rate
rate
rate
rate

Traffic
Traffic
TCH for
TCH for
TCH for
Traffic
Traffic
TCH for
TCH for

CHannel
CHannel for
<=2.4kbit/s
4.8kbit/s
9.6kbit/s
CHannel
CHannel for
<=2.4kbit/s
4.8kbit/s

Terminal endpoint identifier
Transaction Identifier

Temporary Mobile Subscriber Identity
Timeslot Number
Transmit power: Tx power level in the
MS TXPWR_REQUEST and MS_ TXPWR CONF parameters

Unnumbered Information (Frame)

Voice Activity Detection

SenD state Variable

(authentication)

Speech

user data
user data
user data

Speech
user data
user data
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Reference
GSM

05.02

11.40

05.02
05.02
05.02
05.02
05.02
05.02
05.02
05.02
05.02
05.02

05.03/05.04/
06.32
04.08
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Conventions for mathematical notations

Some mathematical terms cannot easily be expressed in ASCII characters. The
exceptions used throughout this specification are shown below.

Mathematical signs

The
The
The

The
The

"plus or minus" sign is expressed by "+/-".

sign
sign

sign
sign

"multiplied by" is expressed by "*".
"divided by" is expressed by "/", or the common division bar.

"greater or equal to" is expressed by ">=".
"smaller or equal to" is expressed by "<=".

Roots are expressed by potentials.

Powers to the base 10

Powers to the base 10 are expressed by "10Ex", where x is the potential
figure,

1.4.3

e.g. 10E-5, 10E6.

Conventions on electrical terms

RF input signal level

In general, the RF input signal level to the MS is expressed in terms of
the received field strength E in dBuVemf (assuming a 0 dBi gain antenna).
This is related to the power level P in dBm by the following formula
(ref. GSM 05.05):

E (dBuv/m) = P (dBm) + 136.5 (valid for a frequency of 925 MHz).

According to section II1.4.2.2.3, in all tests in which a handheld MS

normally only equipped with an integral antenna is the unit under test, the
equivalent input signal level into a temporary test connector is determined
from

= Breq + F

input signal level to a temporary antenna connector (dBuVemf);
signal level required by the test (dBuvemf) ;
coupling factor (dB) at the respective ARFCN.

Since F has to be determined by each test house individually, Ej, cannot be
given as a figure in test procedures. If the case of integral antenna is
applicable, the input signal level, therefore, is expressed in the test
procedures as:

Ereq dBuvemf ( ).

where the empty parenthesis is to be read as Eip.

1.4.4

Termes on test conditions

Radio test conditions

The radio propagation conditions refer to multipath propagation models of
GSM 05.05.
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They are expressed by typical profiles:

static

rural area (RAD) ,
hilly terrain (HT) ,
urban area (TU) ,
or for equalisation test (EQ).

The non-static profiles are also related to typical speeds of movement of
the MS expressed in km/h, e.g. TU3, TU50, HT100, EQS50.

The "ideal radio conditions" for this test specification are defined in
Annex 1, Part GC General Conditions, GC3.

Environmental test conditions

The following terms are used with their meaning shown for indication of
environmental conditions in this specification (ref. Annex 1, Part TC).

Term: Meaning:

E.T.C. extreme test conditions
Hi high

Lo low

N.T.C. normal test conditions
Temp temperature

Volt voltage




GSM 11.10

Numbexr
GSM

02.
02.
02.
02.
02.
02.
.11
.16
.17

02
02
02

02.

02
02
02

03
03
03
03

03
03
03
03
03
03
04
04
04

04
04

04

04.

04

04

04.

04.

04

05.

05.
05.

05

02
03
04
06
07
09

30

.40
.82
.88
03.
03.
03.
.13
.14
.20
.40

03
05
10

.41

.43
.44
.45

.46

.50

.01
.02
.03

.04
.05
04.
04.

06
07

.08
04.

10

11

.12

.21
04.

22

80

82

.88

o1l

02
03

.04

Part I  page 10 VvV 3.23.1
December 1996

LIST OF THE GSM SPECIFICATIONS, ON WHICH THIS TEST
SPECIFICATION IS BASED
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Title

Bearer Services Supported by a GSM PLMN
Teleservices Supported by a GSM PLMN

Description of Supplementary Services

Types of Mobile Stations

Mobile Station Features

Security Aspects

Service Accesgsibility

International MS Equipment Identities

Subscriber Identity Modules, Functional
Characteristics

Man-machine Interface of the Mobile Station
Procedures for Call Progress Indications

Call Offering Supplementary Services

Call Restriction Supplementary Services

Numbering, Addressing and Identification

Technical performance objectives

GSM PLMN Connection Types

Discontinuous Reception (DRX) in the GSM System
Support of DTMF via the GSM System
Security-related Network Functions

Technical Realization Short Message Service Point-
to-point

Technical Realization of Short Message Service Cell
Broadcast

Technical Realization of Videotex

Support of Teletex in a GSM PLMN

Technical Realization of Facsimile Group 3 Service
- transparent

Technical Realization of Facsimile Group 3 Service
- non transparent

Transmission Planning Aspects of the Speech Service
in the GSM PLMN System

MS-BSS Interface - General Aspects and Principles
GSM PLMN Access Reference Configuration

MS-BSS Interface : Channel Structures and Access
Capabilities

MS-BSS Layer 1 - General Requirements

MS-BSS Data Link Layer - General Aspects

MS-BSS Data Link Layer Specification

Mobile Radio Interface Signalling Layer 3 - General
Aspects

Mobile Radio Interface - Layer 3 Specification
Mobile Radio Interface Layer 3 - Supplementary
Services Specification - General Aspects
Point-to-point Short Message Service Support on
Mobile Radio Interface

Cell Broadcast Short Message Service Support on
Mobile Radio Interface

Rate Adaptation on MS-BSS Interface

Radio Link Protocol for Data and Telematic Services
on the MS-BSS Interface

Mobile Radio Interface Layer 3 - SS Specification -
Formats and Coding

Mobile Radio Interface Layer 3 - Call Offering SS
Specification

Mobile Radio Interface Layer 3 - Call Restriction
SS Specification

Physical Layer on the Radio Path (General
Degcription)

Multiplexing and Multiple Access on the Radio Path
Channel Coding

Modulation
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Radio Transmission and Reception

Radio Subsystem Link Control

Radio Subsystem Synchronization

Speech Processing Functions General Description
GSM Full Rate Speech Transcoding

Substitution and Muting of Lost Frames for Full-
rate Speech Traffic Channels

Comfort Noise Aspects for Full Rate Speech Traffic
Channels

Digcontinuous Transmission (DTX)
Speech Traffic Channels

Voice Activity Detection
General on Terminal Adaptation Functions for MSs
Terminal Adaptation Functions for Services Using
Asynchronous Bearer Capabilities

Terminal Adaptation Functions for Services Using
Synchronous Bearer Capabilities

Mobile Application Part Specification

Specification of the Internal Logical Organization
of the SIM and its Interfaces

System Simulator Specification (MS conformance test
system)

for Full Rate




GSM 11.10 Part I  page 12 vV 3.23.1
December 1996

Aspect I: FORMAL PROCEDURES AND GENERAL REQUIREMENTS

I.1 FORMAL PROCEDURES

The administrative procedures that govern:
- the accreditation of test houses,
- the issue and use of certificates of conformity,
- the formal approval procedures,

are referenced directly or indirectly, or specified in

* CEPT Rec. T/R 21-08 relating to type approval procedures and free
circulation of GSM Mobile Stations,

* Council Directive 86/361 on the initial stage of the mutual
recognition of type approval for telecommunications terminal
equipment.

I.2 TESTING AND APPROVAL METHODOLOGY IN GENERAL (L1, L2, L3)
1.2.1 Testing of optional functions and procedures

Conformance shall be tested using the test specified in this specification.

Any function or procedure which is optional, as indicated in this
specification, shall be subject to a conformance test if it is implemented
in the MS.

The means to determine whether an optional function/procedure has been
implemented can be by either apparatus supplier's declaration or as a
result of performing the conformance tests on the MS under test. In this
respect, the test in II.1, where it is verified that a MS refuses towards
the network the support of any service that it can not support is of
special interest.

Where no declaration is made by the Apparatus Supplier as to the
implementation (or not) of an optional function/procedure, and the
conformance test reveals that the option is incorrectly (or partially)
implemented, the option shall be deemed to have been implemented and the
apparatus shall be tested accordingly.

I.2.2 Access

The user - network interface at Um reference point provides the main test
access for the purpose of performing conformance tests. The provision of
the following special conformance test facilities is mandatory, where
applicable:

- gsupport of special conformance test functions, which are enabled by
the insertion of a dedicated Subscriber Identity Module for testing
(Test-SIM) ;

- provision of a Digital Audio Interface (only for MSs which support
gspeech services, or alternate speech/data services).

- for equipment which does not have a permanent external 50 ohm antenna
connector, a temporary 50 ohm antenna connector shall be provided in
accordance with the requirements of Annex 1 GC7.
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- for MS supporting diversity, or for any other reason having more than
one RF connector (or temporary connector in the case of an integral
antenna MS), the manufacturer shall supply coupling and/or
terminating devices so that the tests can be performed via a single
transmit/receive RF connection.

Furthermore, provision of an extra special type testing function, the
Electrical Man Machine Interface (EMMI), is highly recommended to the
manufacturer.

All these special conformance test functions are described in section III.1
of these sgpecifications.

Actiong at the user side of the equipment under test (e.g. at the Man-
machine Interface, at the S- or R- interface, at the SIM-interface,
execution of higher layer processes in the case of data services) shall be
used to invoke actions at Layers 1, 2 and 3 of the Dm-channel protocol
within the equipment under test.

I.2.3 Different layers

The conformance tests for each layer of the Dm-channel protocol are
specified separately and the test configuration(s) to be used in testing
each layer is specified in the section of this specification relating to
the conformance tests for that layer.

I.2.4 Information to be provided by the Apparatus Supplier

The apparatus supplier shall provide two kinds of information:

- information with respect to the protocol: Protocol Implementation
Conformance Statement (PICS);

- information with respect to the Man-machine Interface: Protocol
Implementation eXtra Information for Testing (PIXIT).

The complete list of the information to be provided by the apparatus
supplier is a matter between the apparatus supplier and the test house but
an example of the information to be supplied is given for information in
Annex 3 of this specification.
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I.3 Applicability of the individual chapters

These test specifications contain a number of chapters in which the test
procedures are described. The test procedures which are actually carried
out on the MS are determined on the basis of the services which are
supported via the MS.

A MS is tested only on aspects related to the services for which it
provides network access. For all the other services, for which a MS should
not deliver support, the MS must produce a rejection, if any attempt to
invoke the MS's support for such a service is made.

For a list of bearer and teleservices, supported by GSM PLMNs, see GSM
02.02 and GSM 02.03.

With the application for conformance testing, the applicant indicates which
services are supported by the MS. The MS shall be tested in relation with
each service, for which it does not refuse support, and it must pass all
the corresponding tests.

Since the current GSM Standard does not support half-rate traffic channels,
an MS shall not support these channels, and the tests on half-rate traffic
channels are not applicable.

All MSs shall undergo the tests in the following sections:
(The order of the tests is recommended.)

IT.2 Transceiver

II.3 Transmitter

IT.4 Receiver

II.5 Signalling

I1.6 Radio-link management

I1.8 MS-SIM interface testing

IT.1.2.1 Testing of support and non-support of Services.
IT.16 MS features

IT.12 Supplementary services

IT.17 Test of low battery voltage detection

MSs supporting speech teleservices shall in addition undergo the tests in
sections:
(The order of the tests is recommended.)

IT.11.1 Transmission characteristics
IT.13 Speech transcoding functions.

MSs supporting the short message service shall in addition undergo the
tests in sectioms:

IT1.11.2 Short message service.
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I.4 GENERAL REQUIREMENTS CONCERNING SAFETY OF PEOPLE AND
PROTECTION OF THE NETWORK AND TERMINAL

I.4.1 Interference to car management systems

Note: It is considered that if other equipment is hardened to the
transmitter's wanted output, then the unwanted emissions will not
cause further interference.

I.4.2 Requirements concerning environmental conditions for
operation

The Mobile Station shall function correctly under ambient temperatures in
the range of -20 to +55 degrees Celsius.

There is no special test to verify this. In some sections of module
"Aspect II", tests are being described, which will be carried out under
various temperatures within this range.

The Mobile Station shall function correctly, whilst the power supply
voltage has any value within a range which is specified in Annex 1, TC2.2,
separately for different types of power supply as "extreme test voltages".

There is no special test to verify this. In some sections of module
"Aspect II", tests are being described, which will be carried out under
various power supply voltages within this range.
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Aspect II: NETWORK INTERFACING

II.1 GENERAL TESTS AND PROCEDURES
Ir.1.1 INTRODUCTION TO VERIFICATION OF SUPPORT FOR SERVICES
Purpose of the verification

The purpose of the verification is threefold:

1) To verify which services are implemented in the MS under test, as
declared by the manufacturer in the Protocol Implementation
Information according to Annex 3.

2) To verify that the MS, when it receives a mobile terminating
call, reacts correctly according to the principles of the single
and/or multi numbering scheme as well as for ISDN originated
calls.

3) To verify that the MS, when it receives an incompatible mobile
terminating call, reacts correctly according to the principles of
the multi numbering scheme as well as for ISDN originated calls.

Method of verification
ref: GSM 04.08 Annex B.3.2; GSM 07.01; GSM 09.07

All the possible configuration set-ups of an MS need to be tested with
regard to their support for any of the GSM bearer services and teleservices
defined in GSM 02.02 and 02.03. These services are reflected during the
signalling phase within the GSM PLMN in the GSM Bearer Capability
Information Element (BC-IE), LLC and HLC, if applicable. The possible
settings of the parameters in the GSM BC-IE, LLC and HLC are shown in GSM
07.01, Annex II.

In the cases of a multi numbering scheme as well as for ISDN originating
calls, the SETUP message sent to the MS carries a valid GSM BC-IE (plusg the
ISDN LLC/HLC, if applicable) of the service under verification, according
to Annex II of GSM 07.01. 1If the MS does not support the offered service
it shall

- ignore the call or

- reject the call by responding with a RELEASE COMPLETE message with
cause "incompatible destination" or

- apply the re-negotiation option.

Note: covering the conflicting statements currently in GSM 04.08:
Annex B.3.2 allows "ignoring", whereas section 5.2.2.2 requests a
RELEASE COMPLETE message. However when a call has to be rejected
the preferred behaviour is the sending of the RELEASE COMPLETE
message.

In case of the single numbering scheme (e.g. PSTN), where for a mobile
terminating call no BC-IE is contained in the SETUP message, the expected
(pre-set) 3.1 kHz audio ex PLMN related service shall be indicated in the
CALL CONFIRMED message by the MS.

For the services which the MS accepts/indicates, the support is deemed to

be implemented in the MS. The support for these services shall function
correctly and is tested specifically, see part I, I.2.

Configuration set-up and setting of service parameters
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An MS 1s constructed to support a finite number of services. TFor the
support of a particular set of services, a specific configuration set-up
of the MS may be required. An example of this would be to create an MS
configuration set-up in which one interface at the R reference point is to
be dedicated to handling automatic fax group 3 only. In case of single
numbering scheme an expected 3.1kHz audio ex PLMN related service is to be
pre-set.

The MS may support at its R reference point various DTE/DCE interfaces
and Procedures, such as:

- v.21 DTE/DCE interface
- V.22 DTE DCE interface
- V.22 bis DTE DCE interface
- V.23 DTE DCE interface
- V.26 ter DTE DCE interface
- V.32 DTE DCE interface
- X.21 Procedure
- X.21 bis Procedure
- V.25 bis Procedure.

However, the setting of the value of the parameter Modem Type in the BC-IE
depends exclusively on the actually required type of modem - bound to the
requested user data rate signified in the BC-IE - for the individual
connection.

In the case of data services, the setting of the parameter values of the
BC-IE as outlined in GSM 07.01, Annex II, falls into 3 categories:
- common to all data and telematic services
- variable according to the individual service and
non re-negotiable
- variable, partly related to an individual service,
but re-negotiable.

The setting of the variable values is described as a single path through a
set of graphs established for each group of services and type of
Information Transfer Capability (ITC) (see relationship diagrams in GSM
07.01 Annex II, which indicate the individual graph pertinent to the
service group, ITC and condition concerned).

MS responses

CALL CONFIRMED indicates that the MS accepts the incoming call. The
configuration of the MS is either compatible to the BC-IE, LLC and
HLC, if applicable or will enter the type of service signified by
the BC-IE. The MS may also apply the re-negotiation option.

RELEASE COMPLETE (with a cause field) indicates that the MS rejects the
incoming call.

No response message from the MS arriving within 15 s at the SS,
after having sent the SETUP message, shall be interpreted as if the
MS ignores the incoming call but it should be noted that in such a
case the preferred behaviour is the sending of the RELEASE COMPLETE
message.
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IT.1.2.1 Verification of support and non-support of services.
(Multiple numbering scheme or ISDN)

Purpose of the test:

Ensure that for incoming calls the MS will react in accordance with the
manufacturer's declaration for support and non-support of services.

Initial conditions:

For an MS with an external interface the interface shall be setup in such a
way that the MS will be able to successfully receive the call for the
service in question. The manufacturer must state how this is done in a
PIXIT statement. The same applies to features which must be activated by
MMI before an incoming call can be accepted.

The generic call set-up procedure shall be implemented in accordance with

sections II.1.3 or II.1.4 as applicable up to and including the reception
of the CIPHERING MODE COMPLETE message from the MS.

Procedure:

SS: transmit SETUP

Note: The SETUP shall contain a single BC-IE with either speech or one
of the possibilities defined in 07.01 Annex I. If applicable to
the tested Bearer Service/Teleservice the SETUP contains LLC-IE
and HLC-IE.

The test must be performed with a speech BC and with all the possible

Bearer Service/Teleservice described in 07.01 Annex II. For negotiable

parameters only one value has to be used, and that value must be supported
by the MS. Negotiation is not checked here.

Result checking:

Not applicable

Requirement:

One of the following requirements must be met:

1) Expect a RELEASE COMPLETE message with cause value 88 - incompatible
destination. The MS is deemed not to support the service.

2) Expect no response within 15 seconds. The MS is deemed not to support
the service.

3) Expect a CALL CONFIRMED message. The MS i1s deemed to support the

service.
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II.1.2.2 Verification of support of the single numbering scheme
Purpose of Test

Ensure that the MS will send a valid BC in the CALL CONFIRMED message as a
response to an incoming call with no BC, LLC, or HLC element.

Initial conditions

If possible, the MS shall be configured to respond with a specified
preferred BC, in the CALL CONFIRMED message, in reply to a SETUP message
with no BC, LLC, or HLC element. The manufacturer must state how this is
done in a PIXIT statement. The same applies to features which must be
activated by MMI before an incoming call can be accepted. If the MS can not
be configured the test is performed with the MS as supplied.

The generic call set-up procedure shall be implemented in accordance with
sections II.1.3 or II.1.4 as applicable up to and including the reception
of the CIPHERING MODE COMPLETE message from the MS.

Procedure
S8S: transmit SETUP
Note: The SETUP does not contain a BC, LLC, or HLC element.

The test is repeated with the MS configured for all possible preferred
Bearer Capabilities, as declared in the PIXIT statement.

Negotiation of parameters is not checked in this test.

Result Checking

Expect a CALL CONFIRMED message

Requirement

The CALL CONFIRMED message shall contain the BC for which the MS is
configured, i1f applicable. Otherwise the BC shall be among those supported
by the MS and as declared by the manufacturer.

Where two BCs are contained in the CALL CONFIRMED message, it shall be
checked that the combination is allowed, according to GSM 07.01, and that a
REPEAT INDICATOR is also included.
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II.1.3 Generic call set-up procedures for speech calls

In the test procedures described in this specification, unless otherwise
stated in the test description, the call set-up procedure shall be as
follows:

Note: In test cases where a fading profile is required, a different and
appropriate ARFCN may be selected, for instance if the fading
simulator bandwidth does not allow use of the default ARFCN.

a) Mobile terminating call

- The MS shall be operated under normal test conditions (see Annex 1
TC.2.1)

- The special Test-SIM (see section III.1.6) shall be inserted and a MS
terminating call shall be established following the steps described
in section II.5.3.9.5 "MS terminating call establishment, late
assignment” using the parameters of section IT.5.3.9.4.2 with the
following exceptions:

- Ideal radio conditions (see Annex 1, GC3).
- Timing advance set to 0.

b) Mobile originating call

- The MS shall be operated under normal test conditions (gsee Annex 1
TC.2.1)

- The special Test-SIM (see section III.1.6) shall be inserted and a MS
originating call shall be established following the steps described
in section II.5.3.9.3 "MS originating call, late assignment" using
the parameters of section II.5.3.9.2.2 with the following exceptions:
- Ideal radio conditions (see Annex 1, GC3).
~ Timing advance set to 0.




GSM 11.10 Part II.l1l page 6 vV 3.23.1
December 1996

IT.1.4 Generic Call Set-up/Release procedures for data calls
IT.1.4.1 Description of data call set-up/release procedures

In the test procedures, described in this specification, unless otherwise
stated in the test description, the call set-up/release procedure shall be
as follows:

Note: In test cases where a fading profile is required, a different and
appropriate ARFCN may be selected, for instance if the fading
simulator bandwidth does not allow use of the default ARFCN.

a) The MS shall be operated under normal test conditions (see Annex 1,
TC.2.1).

The MS shall be operated under ideal radio conditions (see Annex 1,
GC3) and the timing advance shall be set to zero.

bl) Mobile terminating call (MTC):

The special Test-SIM (see section III.1.6) shall be inserted and a
call shall be established following the steps described in section
I1.5.3.9.4 "MS terminating call, early assignment" using the
parameters and method of section II.5.3.9.4.2.

The reguirements of section II.5.3.9.4.3 are used.
b2) Mobile originating call (MOC):

The special Test-SIM (see section III.1.6) shall be inserted and a
call shall be established following the steps described in section
I1.5.3.9.3 "MS originating call establishment, late assignment "
using the parameters and method of section II.5.3.9.3.2 with the
following exceptions:

- In section II.5.3.9.3.2, step b) shall be skipped.

Note: This means that the correct behaviour of the MS is tested in the
case where the ALERTING message 1is not sent. The test for the case
where it is sent is performed in II1.5.3.9.3.2. Hence both cases are
covered.

- In section II.5.3.9.3.2 step d), the words 'after message
ALERTING 'shall be replaced by 'after message CALL PROCEEDING'.
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II.1l.4.2 State Diagram Model for GSM data services testing
General

The diagrams in Figures II.1.4-1 and II.1.4-2 are intended as a simplified
model to aid in the description of the tests for GSM data services. It is
not intended to replace in any way the state diagrams in other GSM
documents defining the various machine states permissible. The definition
of these simplified (compound in some cases) states are defined related to
the figures.

Note: In step k), of section II.5.3.9.4 "MS terminating call, early
assignment", the conversation state shall be replaced by the Data
Transfer Phase, see Figures II.1.4-1 and II.1.4-2.

Definition of states in Figure II.1l.4-1

IDLE The Mobile Termination (MT) does not have a dedicated channel
established to a Base Station and will, in general, be
listening to the downlink BCCH.

RR Set-Up The MT has completed the process of establishing the initial
Radio Resource, i.e. a dedicated control channel to the
network, thus enabling the set-up of the Mobility Management
(MM) entity.

MM Set-Up The MT has completed the process of establishing the Mobility
Management (MM) entity, thus enabling the set-up of the Call
Control (CC) entity.

CC Set-Up The MT has completed the process of establishing the Call
Control (CC) entity, thus enabling the establishment of the
Data Transfer Phase.

For expansion of this (compound) state see Figure II.1.4-2.
DATA TRANSFER PHASE (T DATA)

This state describes the situation where the MT is transmitting
and receiving data to and from the far end user. This state
encompasses data services requiring only transparent bearer
capabilities.

DATA TRANSFER PHASE (NT DATA)

This state describes the situation where the MT is transmitting
and receiving data to and from the far end user. This state
encompasses data services requiring only non-transparent bearer
capabilities.

DATA TRANSFER PHASE (VOICE)
This state describes the situation where the MT is transmitting
and receiving encoded GSM voice data to and from the far end

user.

CC Release The MT has completed the process of releasing the Call Control
(CC) entity.

MM Release The MT has completed the process of releasing the Mobility
Management (MM) entity.

RR Release The MT has completed the process of releasing the Radio
Resource.
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Definition of states in Figure II.1.4-2

Mobile Originating Call (MOC)

CC procedures perform the Layer 3 functions for a mobile
originating call attempt.

Mobile Terminating Call (MTC)

CC procedures perform the Layer 3 functions for a mobile
terminating call attempt.

SETUP, MOC CC has sent the SETUP message.

SETUP, MTC CC has received the SETUP message.

CALL PROCEEDING

CC of the MT has received the CALL PROCEEDING message, which
contains a BC-IE, if the parameter Connection Element needs to
be determined. The radio channel related parameters are still
to be determined.

CALL CONFIRMED

CC of the MT has sent the CALL CONFIRMED message, if the MT
accepts the call (also when parameter values of the BC-IE are
to be re-negotiated). The radio channel related parameters are
still to be determined.

TCH Assignment Pending

The TCH has been assigned. The radio channel related
parameters are now determined.

Pre-Data Transfer Phase

The Synchronization process and the RLP establishment,
respectively, took place, consequently the connection can enter
the DATA TRANSFER PHASE (T/NT).
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RR Set—Up

CC Set—-UP

NT.MOC
NT.MTC.SNS :
NTIMTC.MNS

DATA TRANSFER
PHASE (VOICE)

DATA TRANSFER
PHASE (NT DATA)

DATA TRANSFER
PHASE (T DATA)

MM Relegse
RR Release

Legend:

MOC = Mobile Originated Call

MTC = Mobile Terminated Call

SNS = Single—numbering Scheme
MNS = Multi=numbering Scheme
RR = Radio Resource

MM = Mobility Management

CC = Call Control

T =Transparent

NT = Non-transparent

FIGURE ITI.1l.4-1 / GsSM 11.10 :

State Diagram Model for Call Set-up / Release for GSM Data Services Testing
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CC Set—Up

Mobile Terminated
Call (MTC)

Mobile Originated

Call (MOC)

i T —— \\;Speech Calis

to DATA TRANSFER
PHASE (VOICE)

SETUP MOC

Call
Proceeding

Call Confirmed
ulti=Numbering Scheme

Call Confirmed
ingle—Numbering Scheme

TCH Assiighment
Pending (MOC)

TCH Assiignment
Pending (SNS)

TCH Assiignment
Pending (MNS)

Pre—Data Transfer
Phase (MNS)

re—Data Transfer
Phase (SNS)

Pre—Data Transfer
Phase (MOC)

T.MOC NT.MOC T.MTC.MNS NT.MTC.MNS

T, MTC, SNS NT, MTC, SNS

FIGURE II.l.4-2 / GSM 11.10 :

Expansion of Call Control (CC Set-Up) State as seen in Fig. ITX.1.4-1 above
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IT.2 THE TRANSCEIVER
Ref. GSM 05.05
General

This section addresses those aspects of a transceiver which are broader
than only the transmitter or the receiver. It may be noted that frequency
hopping and encryption are not tested explicitly. As many of the
measurements on the transceiver are carried out whilst frequency hopping
and encryption are active it is expected that these aspects will be tested
implicitly to a sufficient degree.

However, the ability to switch to frequency hopping or non-hopping, and the
ability to change the encryption key mode setting are specifically verified
in other chapters.

A special Test-SIM (section III.1) is required throughout this test

procedure, and all test methods assume the functions provided by that SIM
are available.

Ir.2.1 RADIO FREQUENCY ASPECTS
Ir.2.1.1 Frequency bands
ref: GSM 05.05 section 2

A GSM Mobile Station shall be able to transmit in the frequency band 890 to
915 MHz and receive in the frequency band 935 to 960 MHz.

Ir.2.1.2 RF Channels and channel numbering

ref: GSM 05.05 section 2
The channel spacing shall be 200 kHz.
A GSM Mobile Station shall be equipped to transmit on each of the RF
channels within the transmit band. The nominal centre frequency Fc for
each RF channel is given by the following expression:
Fc = 890 + n * 0.2 MHz, where n ranges from 1 to 124.
The value n is called the ABSOLUTE RADIO FREQUENCY CHANNEL NUMBER (ARFCN).
A GSM Mobile Station shall be equipped to receive on each of the RF
channels within the receive band. The nominal centre frequency for each RF

channel is given by the following expression:

Fc = 935 + n *¥ 0.2 MHz, where n ranges from 1 to 124.

IT.2.1.3 Frequency hopping

Frequency hopping is described in GSM 05.02, section 6.2.

Frequency hopping is an optional feature for the network. For the MS
however, this function is mandatory.

The parameters to be used for frequency hopping tests throughout this
document are described in Annex 1, Part General Conditions, GCl.
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Ir.2.2 SPURIOUS EMISSIONS
Ir.2.2.1 Definition

Spurious emissions are emissions at frequencies other than those of the
carrier and sidebands associated with normal modulation. The level of
these spurious emissions shall be measured as:

(a) Their power level in a specified load.

(b) Their effective radiated power when radiated by the cabinet and
structure of the mobile station, including all interconnecting
cables.

Note: (b) is also known as "cabinet radiation".

For Mobile Stations having a permanent antenna connector both (a) and (b)
shall be measured.

For Mobile Stations with an integral antenna and no permanent means of
connecting an external antenna only (b) shall be measured on an unmodified
sample using the integral antenna.

For Mobile Stations with an integral antenna and means for connecting an
external antenna both (a) and (b) shall be measured at the permanent
antenna connector and integral antenna respectively.

IT.2.2.2 Method of Measurement (a)
IT.2.2.2.1 Mobile Allocated Channel

Spurious emissions shall be measured as the power level of any discrete
signal, greater than 6dB below the appropriate limit value, delivered into a
50 ohms load. The transceiver is connected to the System Simulator (SS) and
the absolute level of any such emission at the connector of the transceiver
is measured.

a) The SS shall originate a call to the MS on a TCH/F in the range ARFCN
60 to 65.

b) The SS shall command the mobile to loop back its channel decoder
output to channel encoder input.

c) The SS shall command the MS to operate in encrypted mode, and shall
generate Standard Test Signal C1l.

d) The MS shall be set to operate at its maximum output power, with DTX
off.

e) Measurements are made in the frequency range 100 kHz to 12.75 GHz.

The measurement bandwidth based on a 5 pole synchronously tuned
filter shall be according to Table II.2.1. The power indication shall
be the peak power detected by the measuring system.

f) The test shall be conducted under normal test conditions and under
extreme test conditions (Annex 1, TC). For the extreme test
conditions, the following combinations shall be applied:

Temp Hi Hi Lo Lo
Volt Hi Lo Hi Lo
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Frequency Frequency Offset Filter Bandwidth Approx Video
Range Bandwidth
100 kHz
to 50 MHz - 10 kHz 30 kHz
50 MHz
to 500 MHz - 100 kHz 300 kHz
(see Note)
0 MHz to 10MHz 100 kHz 300 kHz
500 MHz 10 MHz to 20 MHz 300 kHz 1 MHz
to 12.75 GHz
Excl. 890 MH=z 20 MHz to 30 MHz 1 MHz 3 MHz
to 915 MHz
and 935 MHz > 30 MHz 3 MHz 3 MHz
to 960 MHz |offset from edge of
TX band
890 MHz 1.8 MHz to 6.0 MHz 30 kHz 100 kHz
to 915 MHz
> 6.0 MHz 100 kHz 300 kHz
offset from carrier
Note: The filter, Video bandwidths and frequency offsets are only

correct for measurements on a MS transmitting on an ARFCN in the
range 60 to 65.

IT.2.2.2.2

MS in Idle Mode

Spurious emissions shall be measured as the power level of any discrete
signal, greater than 6dB below the appropriate limit value.

Precondition:

a)
b)

c)

The BCCH message content from the serving cell shall

ensure that Periodic Location Updating is not used and that
page mode is continuously set to Paging Reorganisation and
BS_AG BLKS_RES is set to 0 so that the MS receiver will

operate continually.

The MS is connected to the SS.

The MS shall be in idle mode,

already camped on the serving cell.

The absolute level of all spurious emissions at the antenna connector

of the MS shall be measured over the frequency range
12.75 GHz.

100 kHz to

The measurement bandwidth based on a 5 pole synchronously tuned
filter shall be according to Table II.2.2. The power indication shall

be the peak power detected by the measuring system.

TABLE II.2.2

Frequency range

Filter Bandwidth

Video Bandwidth

100 kHz to
50 MHz to 12.75 GHz

50 MHz

10 kHz
100 kHz

30 kHz
300 kHz
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d) The test shall be conducted under normal test conditions and under
extreme test conditions (Annex 1, TC). For the extreme test
conditions, the following combinations shall be applied:

Temp Hi Hi Lo Lo
vVolt Hi Lo Hi Lo

Ir.2.2.3 Method of Measurement (b)

On an outdoor test site, fulfilling the requirements of GC4 of Annex 1 or
in an anechoic shielded chamber (GC5 of Annex 1), the sample shall be
placed at the specified height on the support.

Note:

The test method described has been written for measurement in an
anechoic shielded chamber. If an outdoor test site is used then
additional precautions are necessary to ensure correct measurement.
These measures are familiar to test houses which perform spurious
emissionsg tests and are:

a) Raise/lower the test antenna through the specified
height range during both the emission detection and
substitution parts of the test.

b) Perform a qualitative pre-search in a shielded
environment for test sites where the ambient RF
environment can prevent the detection of spurious
emissions which exceed the limit.

¢) Detect emissions at a more gensitive threshold to
that specified in II.2.2.3.1 e) to allow for
destructive interference due to ground plane
reflections at the test antenna search height.

IT.2.2.3.1 MS Allocated a Channel

a)

b)

c)

d)

e)

Note:

g)

h)

i)

The SS shall originate a call to the MS on a TCH/F in the range ARFCN
60 to 65.

The SS shall command the MS to loop back its channel decoder output
to its channel encoder input.

The SS shall command the MS to operate in encrypted mode and shall
generate Standard Test Signal C1.

The transmitter is set to its maximum power and DTX off.

Initially the test antenna is closely coupled to the MS and any
spurious emission radiated by the MS shall be detected by the test
antenna and receiver in the range 30MHz to 4GHz.

This is a qualitative step to identify the frequency and presence of
spurious emissions which are to be measured in subsequent steps.

The test antenna separation ig set to the appropriate measurement
distance and at each frequency at which an emission has been
detected, the MS shall be rotated to obtain maximum response and the
effective radiated power of the emission determined by a substitution
measurement. In case of an anechoic shielded chamber pre-calibration
may be used instead of a substitution measurement.

The measurements shall be repeated with the test antenna in the
orthogonal polarisation plane.

The measurement bandwidth, based on a 5 pole synchronously tuned
filter, shall be according to Table II.2.3.

The power indication shall be the peak power detected by the
measuring system.
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3) The test shall be conducted under normal test conditions and under
extreme voltage test conditions (see Annex 1, TC).
TABLE II.2.3
Frequency Frequency Offset Filter Bandwidth Approx Video
Range Bandwidth
30 MHz
to 50 MHz - 10 kHz 30 kHz
50 MHz
to 500 MHz - 100 kHz 300 kHz
(see Note)
500 MHz 0 MHz to 10 MHz 100 kHz 300 kHz
to 1 GHz 10 MHz to 20 MHz 300 kHz 1 MHz
Excl. 890 MHz
to 915 MHz 20 MHz to 30 MHz 1 MHz 3 MHz
> 30 MHz 3 MHz 3 MHz
offset from edge of
TX band
890 MHz 1.8 MHz to 6.0 MHz 30 kHz 100 kHz

to 915 MHz
> 6.0 MHz 100 kHz 300 kHz
offset from carrier

1 GHz to 4 GHz - 1 MHz 3 MHz

Note:

II.2.

The Filter, Video bandwidths and frequency offsets are only
correct for measurements on an MS transmitting on an ARFCN in the
range 60 to 65.

2.3.2 MS in Idle Mode

Precondition: The MS shall be in idle mode, already camped on the serving

Note:

b)

cell. The BCCH message content from the serving cell shall
ensure that Periodic Location Updating is not used and that
page mode is continuously set to Paging Reorganisation and
BS_AG_BLKS_RES is set to 0 so that the MS receiver will
operate continually.

Initially the test antenna is closely coupled to the MS and any
spurious emission radiated by the MS shall be detected by the test
antenna and receiver in the range 30MHz to 4GHz.

Thig is a qualitative step to identify the frequency and presence of
spurious emissions which are to be measured in subsequent steps.

The test antenna separation is set to the appropriate measurement
distance and at each frequency at which a spurious emission has been
detected the MS shall be rotated to obtain a maximum response. The
effective radiated power of the emission shall be determined by a
substitution measurement. In case of an anechoic shielded chamber
pre-calibration may be used instead of a substitution measurement.

The measurement bandwidth based on a 5 pole synchronously tuned
filter shall be according to Table II.2.4. The power indication shall
be the peak power detected by the measuring system.
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TABLE II.2.4

Frequency range Filter Bandwidth Video Bandwidth
30 MHz to 50 MHz 10 kHz 30 kHz
50 MHz to 4 GHz 100 kHz 300 kHz
c) The measurements shall be repeated with the test antenna in the

orthogonal polarisation plane.

d) The power indication shall be the peak power detected by the
measuring system.

e) The test shall be conducted under normal test conditions and under
extreme voltage test conditions (see Annex 1, TC).

I1.2.2.4 Requirements
The power of any spurious emission shall not exceed the values given
below:
100 kHz to 1 GHz 1 GHz to 12.75 GHz
Tx operating -36 dBm (0.25 microwatt) -30 dBm ( 1 microwatt)
IDLE-mode -57 dBm (2 nanowatt) -47 dBm (20 nanowatt)

Note: For the filter bandwidths quoted in the test method some
difficulties may be experienced with noise floor above required
measurement limit. This will depend on the gain of the test antenna
and adjustment of the measuring system bandwidth is permissible when
carrying out method (b). Alternatively, for test frequencies above
900 MHz, the test antenna separation from the MS may be reduced to
1 metre.
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IT.3 TRANSMITTER
Ref GSM 05.05
I1.3.1 PHASE ERROR AND FREQUENCY ERROR

The GSM radio subsystem uses a GMSK modulation system with an equivalent
pre modulation gaussian filter having a bandwidth defined by B * T = 0.3,
where B is the filter bandwidth and T is the modulation symbol time.

In order to measure the accuracy of the modulation process a sampled
measurement of the transmitted phase trajectory is obtained. This is
compared with the theoretically expected phase trajectory. The regression
line of the difference between the expected trajectory and the measured
trajectory is an indication of the frequency error, whilst the departure of
the phase differences from this trajectory is a measure of the phase error.

IT.3.1.1 Method of Measurement

a) The MS is connected to the SS. This connection will be to the
permanent antenna connector for a MS which is equipped with one or
shall use a modified sample fitted with a temporary antenna
connector, as defined in Annex 1 GC7, for a MS with an integral
antenna and not normally having means of connecting an external
antenna.

b) The SS shall originate a call to the MS and the MS shall be made to
answer the call. The SS shall command the MS to hopping mode. The
hopping bandwidth shall be according to GCl of Annex 1. The SS shall
activate ciphering mode.

Note: Ciphering mode is active during that test to give a pseudo-random
bitstream to the modulator.

c) The SS shall command the MS to complete the traffic channel loop back
(channel decoder output to channel encoder input). The SS shall
generate Standard Test Signal C1.

d) For each transmitted burst, the receiving section of the SS shall
capture the signal as a series of phase samples over the period of
the burst. These samples shall be evenly distributed over the
duration of the burst with a minimum sampling rate of 2/T, where T is
the modulation symbol period. The received phase trajectory is then
represented by this array of at least 294 samples.

e) The SS must then calculate, from the known bit pattern and the formal
definition of the modulator contained in GSM 05.04, the expected
phase trajectory.

£) From d) and e) the phase trajectory error is calculated, and a linear
regression line plotted through this phase trajectory error. The
slope of this regression line is the frequency error of the mobile
transmitter relative to the simulator reference. The difference
between the regression line and the individual sample points is the
phase error of that point.
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The sampled array of at least 294 phase measurements is represented
by the vector ¢, = ¢,(0)...¢,(n), where the number of samples in the
array n+l >= 294.

The calculated array, at the corresponding sampling instants, is
represented by the vector ¢, = ¢.(0)...¢,(n).

The error array is represented by the vector:
be = {In(0) - ¢ (O} .ot {¢m(n) - dc(n)} = ¢o(0)...¢g(n).
The corresponding sample numbers form a vector t = t(0)...t(n).

Plot a scattergram with the abscissa represented by the linear values
of the vector t and the ordinate by the corresponding value of ¢,.

This scattergram can now be considered as a graph of the equation
$e = k * t, and by regression theory:

Tot(d) * éa(d)

2

Z t(3j)
The frequency error is given by k/(360 * 7), where 7 is the sampling
interval in seconds and all phase samples are measured in degrees.

The individual phase errors from the regression line are given by
b (3) - k*t(J).

The RMS value ¢p of the phase errors is given by:
11/2

n , |
{6 (3) - k*t ()}

J

™

n+1l |
d

|

Steps d) to f) shall be repeated for 20 bursts, not necessarily
contiguous.

The SS shall instruct the MS to its maximum power level, all other
conditions remaining constant. Steps d) to g) shall be repeated.

The SS shall instruct the MS to power level 15, all other conditions
remaining constant. Steps d) to g) shall be repeated.

The MS shall be hard mounted on a vibration table and vibrated at the
frequency/amplitudes specified in Annex 1, TC4.

During the vibration steps a) to i) shall be repeated.
If the MS does not have an antenna connector, then the MS and

coupling device will need to be mounted together onto the vibration
table and the test performed under vibration.
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k) The MS shall be repositioned on the vibration table in the two
orthogonal planes to the plane used in step j). For each of the
orthogonal planes step j) shall be repeated.

1) The MS is placed in a climatic test chamber and steps d) to i) are
repeated for the following combinations of extreme test voltages and
ambient temperatures (see Annex 1, TC2.2 and TC3):

Temp Hi Hi Lo Lo
Voltage Lo Hi Lo Hi

Note: The series of samples taken to determine the phase trajectory could
also be used, with different post-processing, to determine the
transmitter burst characteristics of II.3.3. Although described
independently, it is at the discretion of the test house whether to
combine the tests of II.3.1 and II.3.3, giving both answers from
single sets of captured data.

II.3.1.2 Limits
IrT.3.1.2.1 Frequency Error

The frequency error, derived in step f£.7), for all measured bursts shall be
less than 10E-7.

Ir.3.1.2.2 Phase Error

For every burst, the RMS phase error from step £.9) shall be 1less than
5 degrees. An individual phase error from step f£.8) shall not exceed
20 degrees.
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II.3.2 FREQUENCY ERROR UNDER MULTIPATH AND INTERFERENCE
CONDITIONS

Ref. GSM 05.10 section 6

The Mobile Station is required to maintain frequency synchronization with
the received signal under conditions of Doppler shift, multipath reception
and interference.

By using the techniques of section II.3.1 this section checks the correct
functioning of this feature under various conditions.

Note 1: GSM 05.10 requires that frequency synchronization should be
maintained for input signals 3 dB below reference sensitivity. Due
to the Radio Link Failure counter this test condition can not be
established. Hence all tests in this section are conducted at
reference sensitivity level, for normal bursts.

Note 2: For call set-up the BCCH/TCH levels are set to 20 dBuvVemf ( ) to
enable the mobile station to acquire synchronisation.

IT.3.2.1 Method of Measurement

a) Set up call on a traffic channel in the range ARFCN 60 to 65 with the
SS fading function set to RA250 and an MS input level of 20 dBuVemf (
) on the serving cell BCCH. The SS shall capture the first
transmission burst from the MS during call establishment.

The SS shall also set up six adjacent cell BCCHs having signal levels
in the range 14 dBuVemf( ) to 60 dBuVemf( ). The exact level and
ARFCN of each signal is not critical, but some simple rules need to
be observed:

- No adjacent cell BCCH shall be set on ARFCN close to the serving
cell BCCH or TCH (e.g. five channels separated) if it is set to
maximum level.

- Of the six adjacent cell BCCHs, two shall be located near the
band edges.

The amplitude and ARFCN of all six could with benefit be wvaried
continuously throughout the test, but observing the simple rules
given here.

b) The SS shall set the serving cell BCCH and TCH to 11 dBuVemf( ) for
handheld MSs and 9 dBuvemf( ) for all other MSs. Wait 30 seconds for
the MS to stabilize to these conditions.

c) The SS shall capture subsequent bursts from the traffic channel in
the manner described in II.3.1.1. Throughout the test the SS shall
monitor the status message from the MS to verify that the adjacent
cell BCCHs are being correctly measured by the MS.

d) Due to the very low signal level at the MS receiver input the MS
receiver 1is liable to error.

The "looped back" bits are therefore also liable to error, and hence
the SS does not know the expected bit sequence.

From the received burst from the MS transmitter the SS must
demodulate the signal to derive (error free) the transmitter burst
bit pattern. Using this bit pattern the SS can calculate the
expected phase trajectory according to the definition within

GSM 05.04.
e) From a), ¢) and d) the phase error trajectory is determined and the
regression line calculated. This regression line is used to

determine the frequency error for the single burst.
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f) Steps ¢) to e) are repeated for 5 traffic channel bursts spaced over
a period of not less than 20 seconds.

g) The SS shall release the call, The SS increases the level of the
serving cell BCCH to 20 dBuVemf( ) and sets up a call on the traffic
channel with an MS input level of 20 dBuVemf( ), with the fading

function set to HT100. The SS shall capture the first transmitted
burst from the MS during call establishment.

h) Repeat steps b) to f).

i) The SS shall release the call. The SS increases the level of the
serving cell BCCH to 20 dBuVemf( ) and sets up a call on the traffic
channel with an MS input level of 20 dBuVemf( ), with the fading

function set to TU50. The SS shall capture the first transmitted
burst from the MS during call establishment.

J) Repeat steps b) to f).

k) The SS shall release the call. The SS increases the level of the
serving cell BCCH to 28 dBuVemf( ), with the fading function set to
TU3.

The SS sets up a call on the traffic channel with an MS input level
of 28 dBuvVemf( ), with the SS fading function set at TU3. The SS
shall capture the first transmitted burst from the MS during call
establishment.

1) The SS shall now apply to the MS two interfering signals on the same
nominal frequency as the serving cell BCCH and the traffic channels.
These interfering signals shall be at a level of 18 dBuvVemf( ), via
a fading function set to TU3 and shall be modulated with random data,
including the midamble period.

m) Wait 100 seconds for the MS to stabilize to these conditiomns.

n) Repeat steps c¢) to f), except that at step f£f) the measurement period
must be extended to 200 seconds and the number of measurements
increased to 20.

o) Steps a) to n) are repeated for ARFCN of 1 to 5 and 120 to 124.

p) Repeat steps i) and j) for the combinations of extreme voltage and
temperature (see Amnnex 1, TC2.2 and TC3) shown below:

Temp. Hi Hi Lo Lo
Volt. Lo Hi Lo Hi
IT.3.2.2 Limits

For all test conditions specified in II.3.2.1 the frequency error, with
reference to the SS carrier frequency, for every burst shall be less than
the values shown in the table below.

Propagation Permitted
Condition Frequency Error
RA250 +/- 300 Hz
HT100 +/- 180 Hz
TU50 +/- 160 Hz

TU3 +/- 230 Hz
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I1.3.3 PEAK TRANSMITTER CARRIER POWER AND BURST TIMING

ref: GSM 05.05 section 4.1 and 05.08 gection 4

Ir.3.3.1 Definition

The transmitter carrier power is the power delivered to an artificial
antenna or radiated by the MS and its integral antenna.

The peak transmitter carrier power is the average value of the transmitter
carrier power over the time that the useful information bits of one burst
are transmitted.

The peak received transmitter carrier power is the peak transmitter carrier
power, attenuated by propagation and as received by the S$S during
measurements on equipment with an integral antenna.

The peak transmitter carrier power is defined for each power control level
at which a MS may operate.

The power class (the class of maximum peak transmitter carrier power) shall
be stated by the manufacturer.

The power control level is a parameter which indicates a specific value for
the peak transmitter carrier power.

The transmit burst under reference conditions should be timed to occur

3 burst periods (Timing Advance = 0) after the corresponding received
burst. The timings are referenced to the transition from bit 13 to bit 14
of the Training Sequence ("midamble") before differential decoding.

Note: Within the current standard, also an ME implementation with a
deviation of the burst by 1/2 bit prior to the defined timing
reference is acceptable. In this case the manufacturer has to
notify the test house. For type testing to the current standard,
this is taken into account by considering the uncertainty margins
within the 8S as if extended in front of the raising and the
falling edge each by 1/2 bit (1.84 pus) as shown in Figure App.3-1
of GSM 11.40, Appendix 3. In case of such an ME failing the test,
the test house will have to revise the test result of the SS to
assess the appropriate verdict to be given in the Test Report.

Ir.3.3.2 Methods of measurement

Two methods of measurement are described, separately for:

1) equipment fitted with a permanent antenna connector and for

2) equipment fitted with an integral antenna, and which cannot be

connected to an external antenna except by the fitting of a temporary
test connector as a test fixture.
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3.2.1 Method of measurement for equipment with an antenna
connector

The MS shall be connected to the SS. A call shall be originated by
the SS to the MS and answered by the MS. The call shall be on a
radio frequency in the range 60 to 65 (ARFCN), power control level
set to Max power and timing advance O.

dB —
dB ' /
dB
dB [/
dB
S ]
I |
das |- e e
Cmmmmmm (147 bits) -------- >
/ 7/ -
10 8 10 7056/13=542,8 microsec. 10 8 10

For a transmitter carrier power lower than 34 dBm, where the
level of -70 dB is lower than -36 dBm, the -70 dB shall be
replaced by a value which is equivalent to -36 dBm.

Figure II.3.3 : Power/Time Template

Measure Peak Transmitter Carrier Power

Using a sampling power measurement method with a sampling rate of at
least 2/T, where T is bit duration, capture a representation of the
MS transmit burst's amplitude and timing. From the array of samples
the SS identifies the centre of the useful 147 transmitted bits, i.e.
the transition from bit 13 to bit 14 of the midamble, as the timing
reference. This enables the peak transmitted carrier power over the
147 useful bits to be calculated and used as the 0 dB reference.

Measure Burst Timing

The transition point identified in b) above is referred to the
corresponding transition in the MS received burst.

Match Power/Time Template

The array of power samples shall be tested for a fit within the
template of Figure II.3.3. The centre of the template must be
centred on the measured transition from bit 13 to bit 14 of the
midamble of the measured burst.

The SS shall then command the MS to each of the 16 power control
levels (see Table II.3.3) and steps b) to d) shall be repeated.

The SS shall command the MS to the maximum power control level and
steps b) to d) shall be repeated for ARFCN in the ranges 1 to 5,
30 to 35, 90 to 95 and 120 to 124.
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For a transmitter carrier power lower than 34 dBm, where the
level of -70 dB is lower than -36 dBm, the -70 dB shall be
replaced by a value which is equivalent to -36 dBm.
Figure II.3.4 : Power/Time Template for Access Burst

The SS shall cause the MS to generate an Access Burst on an ARFCN in
the range 60 to 65. The SS shall capture this burst as described in
b) above. However, in this case the SS needs to locate the centre of
the useful bits of the burst by identifying the transition from the
last bit of the sync sequence. The centre of the burst, as the
timing reference, is then five data bits prior to this point.

Determine the peak transmitted carrier power of the useful 87 bits of
the burst, the 87 bits being symmetrically disposed about the centre
point derived in g). This gives the 0 dB reference.

Determine the time of the centre point derived in g) with respect to
the MS received data on the common control channel.

The captured burst shall fit the template of Figure II.3.4 with the
centre of the template horizontal axis located on the centre located
in g) above.

The SS shall modify the control data on the serving cell BCCH in
order to limit the MS transmit power on the Access burst to power
level 10 (423 dBm). Steps g) to j) shall be repeated.

Steps a) to k) shall be repeated for the following combinations of
extreme test conditions (see Annex 1, TC2.2 and TC3) except that for
step e) only power control levels 10 and 15 shall be tested:

Temp. Hi Hi Lo Lo
Volt. Lo Hi Lo Hi
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IT.3.3.2.2 Method of measurement for equipment with an integral
antenna
Note: If the MS is equipped with a permanent connector, such that the

antenna can be disconnected and the SS be connected directly, then
the method of section II.3.3.2.1 shall be applied.

The tests in this section shall be performed on an unmodified test sample.

The MS shall be in the anechoic shielded chamber (Annex 1, GC5) or on the
outdoor test site, on an isolated support, in the position for normal use.

A test antenna, connected to the SS, shall be in the anechoic shielded
chamber or on the test site, at a distance of at least 3 metres from the
MS.

Note: The test method described has been written for measurement in an
anechoic shielded chamber. If an outdoor test site is used, then
it is additionally necessary to raise/lower the test antenna
through the specified height range to maximize the received power
levels from both the test sample and the substitution antenna.

a) A call shall be originated by the SS to the MS and the MS shall be
made to answer the call. The call shall be on an ARFCN, in the
range 60 to 65, power control level set at MS maximum power, and
timing advance 0.

b) Measure Peak Received Transmitter Carrier Power

Using a sampling power measurement method with a sampling rate of at
least 2/T, where T is bit duration, capture a representation of the
MS transmit burst's amplitude and timing. From the array of samples
the S8 identifies the centre of the useful 147 transmitted bits, i.e.
the transition from bit 13 to bit 14 of the midamble, as the timing
reference. This enables the peak received transmitter carrier power
over the 147 useful bits to be calculated and used as the 0 dB
reference.

c) Match Power/Time Template

The array of power samples shall be tested for a fit within the
template of Figure IT.3.3. The centre of the template must be
centred on the measured transition from bit 13 to bit 14 of the
midamble of the measured burst.

d) Measure Burst Timing

The transition point identified in b) above is referred to the
corresponding transition in the MS received burst.

e) The SS shall then command the MS to each of the 16 power control
levels (see Table II.3.3) and steps b) to d) shall be repeated.

£) The SS shall command the MS to the maximum power control level and
steps b) to d) shall be repeated for ARFCN in the ranges 1 to 5,
30 to 35, 90 to 95 and 120 to 124.

g) The SS shall cause the MS to generate an access burst on an ARFCN in
the range 60 to 65. The SS shall capture this burst as described in
b) above. However, in this case the SS needs to locate the centre of
the useful bits of the burst by identifying the transition from the
last bit of the sync sequence. The centre of the burst, as the
timing reference, is then five data bits prior to this point.
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h) Determine the peak received transmitter carrier power of the useful
87 bits of the burst, the 87 bits being symmetrically disposed about
the centre point derived in g). This gives the 0 dB reference.

i) The captured burst shall fit the template of Figure II.3.4 with the
centre of the template horizontal axis located on the centre located
in g) above.

3) Determine the time of the centre point derived in g) with respect to
the MS received data on the common control channel.

k) The SS shall modify the control data on the serving cell BCCH in
order to limit the transmit power on the Access Burst to power
control level 10 (+23dBm). Steps g) to j) shall be repeated.

1) The MS shall be rotated by n*45 degrees for all values of n in the

range 1 to 7. At each rotation step b) shall be repeated for all
channels of steps f) and a) at the maximum power control level.

m) The MS shall be replaced by a half-wave dipole, resonating at the
centre frequency of the transmit band (902.5 MHz), connected to an RF
generator.

n) The output power of the RF generator shall be adjusted to reproduce
the peak received transmitter powers recorded in steps e) (maximum
power control level), f) and 1). For each indication the power,
delivered by the generator (in Watts) to the half-wave dipole, shall
be recorded. These values shall be ordered in a matrix where the
columns of the matrix represent the eight orientations of the MS and
the rows of the matrix represent the 5 channels specified in steps a)
and f). Record values in the form Pnc, where n = MS rotation and
¢ = channel number.

For each channel number used compute:

1 n=
Pac (Watts into dipole) = — * L Pnc
8
n=0
from which: Pac (Tx dBm) = 10logqg(Pac) + 30 + 2.15
o) The difference for each of the five channels between the actual peak

transmitter carrier power level averaged over the 8 measurement
orientations determined in step n), and the relative peak transmitter
carrier power level for the maximum power control level derived in
steps e) and f), is used to relate the relative measurement results
of steps e), £f), g) and k) to actual peak transmitter carrier powers
for all measured power control levels, which can be checked against
the requirements of Table II.3.3.

Note: The next steps are to determine the peak transmitter carrier power
under extreme test conditions. Basically the procedure is such that:
- the power/time template is tested in the "normal" way,
- the radiated power is measured by measuring the difference with
respect to the radiation under normal test conditioms.

) A modified test sample, equipped with a temporary antenna connector,
is placed in a climatic test chamber and is linked to the SS by means
of the temporary antenna connector.
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q) Under normal test conditions steps a) to k) shall be repeated. The
peak received power level shall be noted again for all power control
levels and the access burst on every frequency used except that for
step e) only power control levels 10 and 15 shall be tested.

Note: The values noted here are related to the peak transmitter carrier
power levels under normal test conditions, which are known after
step o). Therefore frequency dependent calibration factors that
account for the effects of the temporary antenna connector can be
determined.

r) Steps a) to k) shall be repeated for the following combinations of
extreme test conditions (see Annex 1, TC2.2 and TC3) except that for
step e) only power control levels 10 and 15 shall be tested:

Temperature: Hi Hi Lo Lo.
Test voltage: Hi Lo Hi Lo.

s) The peak transmitter carrier power under extreme test conditions is
calculated for each power control level and for every frequency used
by adding the calibration factor, i.e. the difference, obtained in
the readings of step o) with respect to the reading obtained in
step ) to the values obtained in step r).

Ir.3.3.3 Requirements

a) The peak transmitter carrier power, under normal and under extreme
test conditions, at each frequency and for each power class shall be
within the tolerances as shown in Table II.3.3.

POWER POWER PEAK TRANSMITTED TOLERANCES
CLASS CONTROL CARRIER POWER
LEVEL

i 2 3 4 5 dBm N.T.C. E.T.C.
* 0 43 +/-2.0dB  +/-2.5dB
* 1 41 +/-3dB +/-4dB

* ok 2 39 +/-3dB*) +/-4dB*)
* ok ok 3 37 +/-3dB*) +/-4dB*)
* % % 4 35 +/-3dB +/-4dB
ook ok 5 33 +/-3dB*) +/-4dB¥)
* ok ok ok 6 31 +/-3dB +/-4dB
ook ok k k 7 29 +/-3dB*) +/-4dB*)
* ok k k x 8 27 +/-3dB +/-4dB

L T 9 25 +/-3dB +/-4dB

* ok x ok * 10 23 +/-3dB +/-4dB

* ok ok x x 11 21 +/-3dB +/-4dB

x ok x x k 12 19 +/-3dB +/-4dB
Xk ok ok * 13 17 +/-3dB +/-4dB

X ok ok ok 14 15 +/-3dB +/-4dB

* ok ok Kk 15 13 +/-3dB +/-4d4B

*) When the power control level corresponds to the power class of the

Mobile Station, then the maximum tolerances shall be 2.0 dB under
normal test conditions and 2.5 dB under extreme test conditions.
TABLE II.3.3 : Peak transmitted carrier power for different power classes
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The difference of the peak transmitted carrier power for two adjacent
power control levels (measured at the same frequency, under the same
combination of test conditions), shall not be less than 0.5 dB and
not be more than 3.5 dB, and the power control steps must form a
monotonic sequence.

The power/time curve shall be within the limits of the power time
template of Figure II.3.3 at each frequency, at each power control
level and under every combination of normal and extreme test
conditions.

All the power control levels, for the power class of the MS as stated
by the manufacturer, from the maximum power control level down to
(including) power control level 15 shall be implemented in the MS

When the transmitter is commanded to a power control level with a
peak transmitted carrier power exceeding the peak transmitter carrier
power corresponding to the power class of the MS as stated by the
manufacturer, then the transmitter carrier power shall be within the
tolerances for the highest peak transmitted carrier power
corresponding to the power class as stated by the manufacturer.

The centre of the transmitted burst as defined by the transition of
bits 13/14 of the midamble shall be 3 timeslot periods

(1731 microseconds) +/- 1 bit period (+/- 3.69 microseconds) after
the corresponding received burst.

The access burst shall fit the power time template of Figure II.3.4
for all conditions of test.

The centre of the transmitted access burst as defined by the bit
transition described in II.3.3.1 shall be an integer number of
timeslot periods less 30 bit periods relative to any CCCH midamble
centre. The permitted tolerance is +/- 1 bit period

(+/- 3.69 microseconds).
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Output RF Spectrum

Ref: GSM 05.05 section 4.2

Ir.3.4.1 Definition

The output RF power spectrum is the radio frequency spectrum, produced by
the MS due to the effect of modulation and power ramping, on frequency
bands adjacent to the nominal carrier frequency of the MS.

IT.3.4.2 Modulation and switching transients

IT.3.4.2.1 Method of Measurement

a) If the Mobile Station is equipped with an antenna connector, then the
MS is connected to the SS and is operated under normal test
conditions.

If the MS is normally equipped with an integral antenna, and it
cannot be operated via a permanent antenna connector, then a second
test sample is used fitted with a temporary antenna connector (see
Annex 1, GC7). The SS is connected to the temporary connector and is
operated under normal test conditions.

b) A call shall be originated by the SS to the MS. The MS shall be made
to answer the call.

The MS shall be commanded into the hopping mode. The hopping pattern
shall include only three channels, namely one with an ARFCN in the
range 1 to 5, a second one with an ARFCN in the range 60 to 65 and
the third one with an ARFCN in the range 120 to 124.

Note: Although the measurement is made whilst the MS is in hopping mode,

each measurement is on one single channel.

c) The SS commands the MS to create the loop back facility from the
receiver decoder output to the transmitter encoder input.

d) The MS is operated in the encrypted mode.

e) The SS shall send Standard Test Signal Cl to the MS at a level of
23dBmicrovolt emf ( ) . The transmitter signal received from the MS
shall be applied to a spectrum analysis function within the SS. The
centre frequency of the spectrum analysis function shall be tuned to
the hop pattern channel with an ARFCN in the range 60 to 65.

£) The MS shall be commanded to the MS Max power level. The settings of

the spectrum analyser shall be adjusted as follows:

Zero frequency scan

Resolution bandwidth: 30 kHz
Video bandwidth : 30 kHz
Video averaging : may be used, depending on the

implementation of the test

The video signal of the spectrum analyser is "gated" such that the
spectrum generated by at least 40 of the bits 87 to 132 of the burst
is the only spectrum measured. This gating may be analogue or
numerical, dependent upon the design of the spectrum analyser.

Only measurements during transmitted bursts on the nominal carrier of
the measurement shall be included. The spectrum analyser shall
average over the gated period and over 200 such bursts, using
numerical and/or video averaging.




GSM 11.10 Part II.3 page 14 VvV 3.23.1

g)

h)

i)

i)

k)

1)

n)

o)

p)

December 1996

The power level shall be measured at the following frequencies:

FT

FT + 100 kHz FT - 100 kHz

FT + 200 kHz FT - 200 kHz

FT + 250 kHz FT - 250 kHz

FT + 200 kHz * N FT - 200 kHz * N
where N =2, 3, 4, 5, 6, 7, 8 & 9

and FT = RF channel nominal centre frequency.

The measurement at frequencies up to FT +/- 1800 kHz shall be
repeated for power control level 15.

The analyser settings are adjusted to:

Zero frequency scan

Resolution bandwidth: 30 kHz
Video bandwidth : 100 kHz
Peak hold

The MS shall be commanded to power level 0. The spectrum analyser
power levels shall be measured at the following frequencies:

FT + 400 kHz FT - 400 kHz
FT + 600 kHz FT - 600 kHz
FT + 1,2 MHz FT - 1,2 MHz
FT + 1,8 MHz FT - 1,8 MHz

where FT = RF channel nominal centre fregquency.

The duration of each measurement (at each frequency) shall be such as
to cover at least 10 burst transmissions.

Step j) shall be repeated for power control levels 7 and 11.

The spectrum analysis function shall be tuned to the hop pattern
channel with an ARFCN in the range 1 to 5. Steps £) to g) and i) to
j) shall be repeated, except that at step j) the MS shall be
commanded to power level 11.

The spectrum analysis function shall be tuned to the hop pattern
channel with an ARFCN in the range 120 to 124. Steps f) to g) and i)
to §) shall be repeated, except that at step j) the MS shall be
commanded to power level 11.

Step f) shall be repeated, except that the resolution bandwidth shall
be set to 100 kHz. The power level shall be measured over the
frequency range 935 to 960 MHz in 200 kHz steps, and at each step,
the averaging shall be done in 3 separate groups of bursts, each
group corresponding to when the transmitter is on one of the 3 hop
frequencies. The averaging shall be over at least 50 transmitted
bursts per group.

The MS is placed in a climatic test chamber (for extreme test
conditions see Annex 1, TC). If the MS cannot normally be operated
via an antenna connector, then a second test sample equipped with a
temporary antenna connector (see Annex 1 GC7) shall be used.

Steps e) to g) and i) to j) shall be repeated - except that at step
j) the MS shall be commanded to power level 11 - undexr the following
combinations of extreme test voltages and ambient temperatures (Annex
1, TC2.2 and TC3):

Temp . Hi Hi Lo Lo
Volt. Hi Lo Hi Lo
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Ir.3.4.2.2 Limits

For the modulation sidebands of steps g) and h), the power level shall not
exceed the values shown in Table II.3.4.2.

power power Maximum level, relative to measurement on the
control level carrier frequency (dB) at the listed frequency
level (dBm) offsets from the nominal carrier frequency (kHz)
0 100 200 250 400 >=600
ant. int. ant. int.
con. ant. con. ant.
0 43 0 +0.5 ~-30 -33 -60 -70
2 39 0 +0.5 -30 -33 -60 -66
3 37 0 +0.5 -30 -33 -60 -58 -64 -58
>= 5 <= 33 0 +0.5 -30 -33 -60 -54 -60 ~-54
ant. con. = for MS with a permanent antenna connector
int. ant. = for MS not with a permanent antenna connector

TABLE ITI.3.4.2

For all power levels tested the maximum power measured at step n) in the
band 935 MHz to 960 MHz shall be:

-71 dBm for class 1 MSs, and
-79 dBm for class 2, 3, 4 or 5 MSs.

For absolute measurements performed on a temporary antenna connector in the
frequency band 935-960 MHz, the temporary antenna connector coupling
factor, determined according to Annex 1 GC7, shall be used.

For absolute measurements performed on a temporary antenna connector in the
frequency band 890-915 MHz, the temporary antenna connector coupling
factor, determined according to II.3.3.2.2 for the nearest relevant
frequency, shall be used.

Note 1: For each value of FT, 1 measurement in the combined range
FT + 400kHz to FT + 1800 kHz, and FT - 400 kHz to FT - 1800 kHz
may be at -36 dBm ( ).

In the range 935 to 960 MHz, within each group of bursts,
measurements within 5 GSM RF channels may be at -36 dBm ( ).

Note 2: MSs of power class 1 will test power control levels 0 and 15,

class 2 will test power control levels 2 and 15,
class 3 will test power control levels 3 and 15,
class 4 will test power control levels 5 and 15 and
class 5 will test power control levels 7 and 15.
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For the power ramp sidebands of steps j) and k) the power levels must not

exceed:
POWER MAXIMUM LEVEL FOR VARIOUS OFFSETS FROM CARRIER FREQUENCY:
LEVEL 400 kHz 600 kHz 1200 kHz 1800 kHz
43 dBm -9 dBm -21 dBm -21 dBm -24 dBm
41 dBm -11 dBm ~-21 dBm -21 dBm -24 dBm
39 dBm -13 dBm -21 dBm -21 dBm -24 dBm
37 dBm -15 dBm -21 dBm ~-21 dBm -24 dBm
35 dBm -17 dBm -21 dBm -21 dBm -24 dBm
33 dBm -19 dBm -21 dBm -21 dBm -24 dBm
31 dBm -21 dBm -23 dBm -23 dBm -26 dBm
29 dBm -23 dBm -25 dBm -25 dBm -28 dBm
27 dBm -23 dBm -26 dBm -27 dBm -30 dBm
25 dBm -23 dBm -26 dBm -29 dBm -32 dBm
23 dBm ~-23 dBm ~-26 dBm -31 dBm -34 dBm
<= +21 dBm -23 dBm -26 dBm -32 dBm -36 dBm
| 1
(8 dB allowance) (6 dB allowance) (3 dB allowance)
Note: These figures are different from the requirements in GSM 05.05

because at higher power levels it is the modulation spectrum which

is being measured using a peak hold measurement.
given in the table.

This allowance is

The results of the measurements on MSs with an antenna connector shall be

in dBm.
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II.4 RECEIVER
ref: GSM 05.05

In this section on receiver measurements, the procedures to test equipment
which is fitted with a permanent antenna connector, and the procedures to
test equipment which is designed to only be used with an integral antenna,
are in general combined into one gingle test description.

Tests on Mobile Stations fitted with an integral antenna and having no
means of connecting an external antenna are specified in terms of received
field strength. In order to perform most tests on such Mobile Stations
without the need to access a calibrated test site a temporary antenna
connector shall be used as defined in General Conditions GC7 of Annex 1 of
part GC. The detailed description of its calibration is contained within
section II.4.2.2.

In practice the temporary antenna connector may be used for transmitter
measurements described in section II.3, but the calibration factors
determined in II.4.2.2 will only be usable for measurements in the receive
band. The detailed calibration, when needed, for transmission tests are
described in the relevant sections of II.3.

Wherever in this section, for FACCH tests, the 8S is required to send a
Layer 3 message not requiring a Layer 3 response from the MS the message
can be a TEST INTERFACE message or a STATUS message, possibly with an
unknown Protocol Discriminator.

Testing philosophy

Certain assumptions concerning the functional mechanisms of GSM receivers
have been made in order to define tests that will verify the receiver
performance without excessive redundancy and excessive test times.

The receiver functions can be divided into:
- Bnalogue RF and IF stages that are affected by input levels,
temperature and power supply levels.
- Demodulator that is affected by input levels and interfering
signals.
- Decoders that are affected by the different logical channels and
input levels.

The tests are designed to stress each of these blocks with a minimum of
redundancy.
Statistical testing of receiver BER/FER performance

Error Definition

1) Frame Erasure Ratio (FER)

A frame is defined as erased if the error detection functions in the
receiver, operating in accordance with GSM 05.03, indicate an error. For
full rate speech this is the result of the 3 bit cyclic redundancy check
(CRC) as well as other processing functions that cause a Bad Frame

Indication (BFI). For signalling channels it is the result of the FIRE code
or any other block code used. For data traffic FER is not defined.
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2) Residual Bit Error Ratio (RBER)

The Residual Bit Error Ratio is defined as the Bit Error Ratio (BER) in
frames which have not been declared as erased.

3) Bit Error Ratio (BER)

The Bit Error Ratio is defined as the ratio of the bits wrongly received to
all data bits sent.

Test method

Each test is performed in the following manner:

a) Set up the required test conditions. Set the parameters Max-samples
(maximum number of samples) and Max-events (maximum number of error
events) to specific values for each test.

b) Perform the test and record the number of offered samples (bits or
frames sent) and the number of occurred events (bit or frame errors).

c) Terminate the test and determine the test result ("pass" or "fail")
when either of the following conditions become true:

- Number of offered samples >= Max-samples ---> "PASS"
- Number of (error) events > Max-events ---> "Fail"

In practice it may be sufficient to generate "Max-samples" and later
look at Number of error events observed.

Note: At least one measurement reporting period must be left, after the
conditions for any measurement has been set, before measuring RF
performance.

Test criteria

The limits on number of samples and events shall be defined in order to
comply with different requirements

1) to keep reasonably low the rigk of passing a bad unit through the
individual tests;

2) to have high probability of passing a good unit through the
individual tests;

3) to perform a measurement with a significant statistics;

4) to keep the test time as low as possible.

The risk of passing a bad unit (point 1) should be kept lower than 0.2%. A
unit is generally considered "bad" if its BER (or FER) performance is 1.5
times worse than that specified in AWGN (Additive White Gaussian Noise) and
1.26 times worse than that specified in multipath environment. These values
have been adopted (taking into account the expected shapes of the BER
performance) in order not to pass a unit with performance worse than the
specifications by more than 1 dB.
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The probability of passing a good unit (point 2) should be at least 99.7%.

If the error events can be assumed to be random independent wvariables,
outputs of stationary random processes with identical Gaussian
distributions, the previous figures lead to consider a number of events
(point 3) not lower than 200 in AWGN channel and not lower than 600 in
multipath environment, and to test a BER (or FER) performance 1.22 times
worse than that specified in AWGN and 1.12 times worse than that specified
in multipath environment (this corresponds to test a performance at the
most 0.5 dB worse than that specified).

For multipath propagation conditions the hypothesis of stationary random
processes does not generally hold. In case of non frequency hopping
operation mode, the radio channel may be assumed to change 10 times per
wavelength of travelled distance and to be short term stationary in
between. So, in this case, the required observation time for having good
statistical properties should not be lower (with some rounding) than that
reported in the following table.

PROPAGATION CONDITIONS TU3 TU50 HT100 RA250

MIN. TEST TIME (sec) 500 30 15 6

The table below details, for the different test conditions, the number of
events and samples required in order to meet points 1) to 3): the
corresponding test time (point 4) can be consequently computed.

As it can be seen in the table, in the cases in which both FER and RBER
have to be tested on the same channel the same time as the FER measurement
has been adopted. This is longer than that required for the RBER only
according to the discussed criteria, but allows the relevant accuracy to be
improved without increasing the total test time.
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TABLE OF TEST CONDITIONS

PROPAGATION/ SPECIFIED TESTED Max No Max No Prob that BAD UNIT Risk that

Type of Type of Frequency FER/BER FER/BER of of GOOD UNIT BER/FER BAD UNIT
test channel Conditions % % EVENTS SAMPLES will pass % will pass
BFI TCH/FS STATIC 0.200 0.244 200 82000 99.719 0.300 0.139
Sensitivity TCH/FS STATIC/FH 0.100*a 0.122*¢ 200*a 164000 99.717 0.150%a 0.140
.y TCH/FS Class Ib STATIC/FH 0.400/a 0.410/a 82000/« 20000000 100.000 0.600/a <0.001
' TCH/FS Class II STATIC/FH 2.000 2.439 200 8200 99.714 3.000 0.001
' TCH/FS TUS0/No FH 6.000*a 6.742*%a 600*a 8900 99.825 7.560*a 0.162
‘e TCH/FS Class Ib TU50/No FH  0.400/a 0.420/a 4200/a 1000000 99.919 0.504/a <0.001
‘e TCH/FS Class II TU50/No FH  8.000 8.333 10000 120000 99.999 10.080 <0.001
' TCH/FS Class Il HT100/No FH 9.000 9.333 5600 60000 99.779 11.340 <0.001
. TCH/FS Class Il RA250/No FH 7.000 7.500 1800 24000 99.873 8.694  <0.001
e FACCH TUS0/No FH 13.000 14.634 600 4100 99.899 16.380 0.119
e TCH/F9.6&H4.8 HT100/No FH 0.700 0.778 1400 180000 99.995 0.882 <0.001
' TCH/F4.8 HT100/No FH 0.010 0.011 600 5350000 99.732 0.013 0.197
. TCH/F2.4 HT100/No FH 0.001 0.001 150 11900000 99.734 0.002 <0.001
. TCH/H2.4 HT100/No FH 0.010 0.011 600 5350000 99.732 0.013 0.197
INPUT LEVEL TCH/FS Class II STATIC<-40dBm 0.010 0.012 200 1640000 99.716 0.015 0.141
RANGE TCH/FS Class Il STATIC<-15dBm 0.100 0.122 200 164000 99.717 0.150 0.140
TCH/FS Class Il EQ50 3,000 3,250 3900 120000 100.000 3.780 <0.001
CO-CHANNEL TCH/FS TU3/No FH  21.000*a 24.000*a 6000*%a 25000 100.000 27.720%a <0.001
REJECTION  TCH/FS Class Ib TU3/No FH 2.000/a 2.091/a 69000/a 3300000 100.000 2.520/a <0.001
' TCH/FS Class Il TU3/No FH 4,000 4,300 86000 2000000 100.000 5.040 <0.001
. TCH/FS TU50/FH 3.000*a 3.371*a 600*a 17800 99.797 3.780*a 0.194
' TCH/FS Class Ib TUSO/FH 0.200/a 0.215/a 4300/a 2000000 100.000 0.252/a <0.001
e TCH/FS Class 11 TU50/FH 8.000 8.333 100000 1200000 100.000 10.080 <0.001
e FACCH TU3/No FH  22.000 24.000 6000 25000 100.000 27.720 <0.001
. TCH/F9.6 or H4.8 TUS0/FH 0.300 0.336 600 178500 99.716 0.378 0.180
. TCH/F4.8 TUS0/FH 0.010 0.011 600 5350000 99.732 0.0126 0.197
. TCH/F2.4 TUS50/FH 0.001 0.001 150 11900000 99.734 0.002 <0.001
. TCH/H2.4 TU3/FH 0.010 0.011 600 5350000 99.732 0.0126 0.197
ADJACENT TCH/FS TUS0/No FH  6.000*a 6.742%a  600*a 8900 99.825 7.560*%a 0.162
CHANNEL TCH/FS Class 1b TU50/No FH  0.400/a 0.420/a 4200/a 1000000 99.919 0.504/a <0.001
200 KHz TCH/FS Class 11 TU50/No FH  8.000 8.333 50000 600000 100.000 10.080 <0.001
‘e FACCH TU50/No FH 13.000 14.634 600 4100 99.899 16.380 0.119
ADJACENT TCH/FS TU50/No FH 10.200*a 11.461%a 1020%« 8900 99.995 12.852*%a 0.004

CHANNEL TCH/FS Class Ib TU50/No FH  0.720/a 0.756/a 7560/a 1000000  99.999 0.907/a <0.001
400 kHz TCH/FS Class II TU50/No FH  8.800 9.167 55000 600000 100.000 11.088 <0.001

. FACCH TU50/No FH 17.100 19.152 600 3133 99.878 21.546 0.052
INTERMOD.  TCH/FS Class II STATIC 2.000 2.439 200 8200 99.741 3.000 0.122

FACCH TU50/No FH 13.000 14.634 600 4100 99.899 16.380 0.119
BLOCKING & TCH/FS Class II STATIC 2.000 2.439 200 8200 99.741 4.000 <0.001
SPURIOUS FACCH TU50/No FH 13.000 14.634 600 4100 99.899 16.380 0.119
RESP.

Note 1: « is a parameter which ranges from 1 to 1.6. The value of a for a
RBER test on TCH/FS class Ib bits under particular measurement
conditions shall be the same as that determined in the FER test on
TCH/FS under the same conditions. For example, the value of o may
be different for a TU50 sensitivity test and an RA250 sensitivity
test. The value of a is determined by dividing the measured number
of events for the FER test by the value of the maximum number of
events listed in the table corresponding to a=1l; if the result of
the division is lower than 1, a value of a=1 shall be used. The
probabilities that a good unit will pass and the risks that a bad
unit will passg, listed in the table are valid for wo=1, and would
be slightly different for other values of «o.

Note 2: In order to save time the sensitivity test and co-channel
rejection test for the TCH/F2.4 channel do not comply with the
above said constraints. In fact, a bad unit which performs 2 times
(instead of 1.26) worse than that specified is accounted for, so
reducing the required number of events to 150, instead of 600. On
the other hand, the specified RBER is in this case 10E-5 and, on
the basis of simulations and hardware validation results, doubling
this RBER results in a drop in performance of less than 1 dB.
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Ir.4.1 BAD FRAME INDICATION PERFORMANCE
ref: GSM 05.05 section 6.4
IT.4.1.1 Definition

The performance of the bad frame indication (BFI) is a measure of the
effectiveness of the MS under DTX conditiong. It includes the effect of the
3 bit Cyclic Redundancy Check (CRC) and all other processing associated
with the DTX function. The BFI is measured on a full rate speech TCH
(TCH/FS) by counting the number of undetected bad frames whilst the input
signal is a randomly modulated carrier described in g) below.

This test is only applicable to MS supporting speech.

Note: The DTX is used to prevent that the MS would drop the call.

IIX.4.1.2 Method of measurement

a) A call shall be originated by the SS to the MS, and the MS shall be
made to answer the call.

The call shall occupy a full rate channel and shall be in a non-
hopping mode on one of the radio frequencies in the range 60 to 65
(ARFCN) . Throughout the test the BCCH shall be transmitted by the SS
at an EMF of 28dBuv( ).

b) The SS commands the MS to create the loop back facility from the
receiver's speech channel decoder output to the transmitter’'s encoder
input and at the same time to signal the bad frame indication to the

SS.

c) The SS shall simulate a BSS in DTX mode. During the period when no
transmission would occur the SS shall transmit a GSM carrier
modulated with random data at a level of 19 dBuv{( ). SACCH shall be
transmitted normally at a level of 28 dBuv( ). The SID frame shall
be transmitted in its correct time interval with valid information at
a level of 28 dBuv( ). During transmission of SACCH or SID the

random data shall be discontinued.

d) The SS will proceed to transmit Max-samples of frames of TCH/FS
information and will check the bad frame indication (BFI) of the
looped back signal from the MS. The SS shall record the number of
frames where the bad frame indication is not set. During transmission
by the SS of SID the SS shall check that the BFI is not set.

NOTE: Further explanations on the mechanism of signalling the BFI to the
SS will be found in sections III.1.1 and III.1.3.

II.4.1.3 Limits

The BFI performance is accepted if the number of undetected BFIs does not
exceed the Max-events:

Max-events - 200
Max-samples - 82000 (excluding SID frames).

During loop back of SID frames no BFI shall be set.
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IT.4.2 SENSITIVITY

The reference sensitivity (GSM 05.05) is the signal level at the MS
receiver input at which a certain BER or FER must be achieved.

II.4.2.1 Reference Sensitivity for TCH/FS - compliance
ref: GSM 05.05 section 6.2

IT.4.2.1.1 Definition

Compliance with the requirements for reference sensitivity level is tested
by setting the receiver at an input signal at the specification limit for
reference sensitivity level and at the nominal frequency with standard test
modulation, and checking that, after demodulation and decoding, a data
signal with a BER or a FER less than the specified values is produced.

IT.4.2.1.2 Method of measurement

a) Set up a call on a traffic channel in the range ARFCN 60 to 65. The
SS shall also set up six adjacent cell BCCH's having signal strengths
in the range 15 dBuyVemf( ) to 35 dBuVemf( ). The ARFCNs for the

serving and adjacent cell BCCHs shall not be co-channel with, or on
adjacent channel to the wanted traffic channel.

Note: When frequency hopping is used, the traffic channel may fall on any
of the ARFCNs defined in Annex 1, GC1.

b) The MS shall be commanded to the maximum power level.

c) The SS traffic channel shall be the Standard Test Signal Cl at a MS
level of 28 dBuvVemf( ).

d) The SS commands the MS to create the loop back facility from the
receiver's speech channel decoder output to the transmitter's
encoder's input and at the same time to signal the frame erasure
event to the $S. The fading function of the SS is set to TUS0.

e) The amplitude of the wanted signal shall be set to 11dBuvemf( ) for
handheld MSs and to 9dBuvVemf( ) for other MSs.
£) The SS compares the data of the signal that it sends to the MS with

the signal which is looped back from the receiver after demodulation
and decoding, and checks the frame erasure indication. Also
throughout the test, the SS monitors the status message from the MS
to confirm correct reporting of the adjacent cell BCCH's.

g) The SS determines the number of residual bit error events for the
bits of class II, by examining sequences of Max-samples of
consecutive bits of class II, where bits are taken only from those
frames for which no bad frame indication was given.

h) The SS determines the number of residual bit error events for the
bits of the class Ib, by examining sequences of Max-samples of
consecutive bits of class Ib, where bits are taken from those frames
for which no bad frame indication was given.

i) The SS also determines the frame erasure events by examining
sequences of Max-samples of consecutive frames and assuming a frame
is received successfully when there is no bad frame indication
concerning it.
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3) The MS is placed in a climatic test chamber (for extreme test
conditions see Annex 1, TC), and steps a) up to including g) are
repeated for the following combinations of temperatures and power
supply voltages:

Temp : Hi Hi Lo Lo
Voltage : Hi Lo Lo Hi
k) Steps a) to j) shall be repeated for a channel in the range 1 to 5

(ARFCN) and for a channel in the range 120 to 124 (ARFCN).

1) Steps a) to g) shall be repeated, except under step d) the SS fading
function shall be set in turn to RA250 and HT100.

m) Steps a) to j) shall be repeated, except at step d) the SS fading
function shall be set to static and the MS shall be commanded by the
SS into hopping mode using the hopping sequence of GCl1 of Annex 1,
full band.

The amplitude of the wanted signal shall be set as in step e). All
the other time slots, except the active ones, shall be set to
28dBuvemf ( ). This will implicitly test adjacent time slot
rejection.

IT.4.2.1.3 Limits

The Max-events measured for different channels and under the different
propagation conditions, under any combination of normal and extreme test
voltages and ambient temperatures, shall not exceed the values given in the
table below:

Propagation Propagation Propagation Static
Conditions Conditions Conditions Conditions
Channels TU50 RA250 HT100
TCH/FS Max- Max - Max- Max- Max- Max- Max-~ Max-

Events samples events samples events samples events samples

FER 600*x 8900 200*%o 164000
class Ib(RBER) 4200/a 1000000 82000/a 20000000
class II(RBER) 10000 120000 1800 24000 5600 60000 200 8200

where o is a parameter which can range from 1 to 1.6. The value of a for a
RBER test on TCH/FS class Ib bits under particular measurement conditions
shall be the same as that determined in the FER test on TCH/FS under the
same conditions.




GSM 11.10 Part II1.4 page 8 vV 3.23.1
December 1996

IT.4.2.2 Calibration of the temporary antenna connector

For equipments fitted with an integral antenna and not provided with a
permanent means for connection to an external antenna a calibration
procedure is required to allow subsequent measurements to be performed on
the temporary antenna connector.

Once calibrated this temporary antenna connector enables all receiver test
procedures to be identical for equipments with an integral antenna and for
equipments with an antenna connector.

The calibration procedure shall be carried out at three frequencies, namely
an ARFCN in the range 1 to 5, an ARFCN in the range 60 to 65 and an ARFCN
in the range 120 to 124. The procedure consists of three distinct stages as
follows

1) Establish the MS antenna radiation pattern for the three selected
frequencies.
2) Calibrate the test range (or anechoic shielded chamber) for the

conditions needed in 1).

3) Determine the temporary antenna connector coupling factor.
IT.4.2.2.1 Antenna Radiation Pattern
a) The MS shall be in the anechoic shielded chamber, or on an outdoor

test site, on an isolated support in a vertical position at an
orientation specified by the manufacturer. This position is the
0 degree position.

A test antenna, connected to the SS shall be in the anechoic shielded
chamber, or on the outdoor test site, at a distance of at least 3
metres from the MS.

b) A call shall be originated by the SS to the MS on a frequency in the
range ARFCN 1 to 5. The MS shall be made to answer the call. The SS
shall command the MS to maximum transmit power.

c) The S8S shall, using estimated parameters for the outdoor test site or
anechoic shielded chamber, set its output level 'E' (see Fig. II.4-1)
to give an MS receiver input level of approximately 32 dBuVemf. This
corresponds to a field strength of 55.5 4BuV/m at the MS position.
The signal shall be the Standard Test Signal C1.

Note: The absolute value of the received signal level is not critical. The
value suggested however will ensure that the MS receiver is
operating essentially error free, yet is low enough to avoid any non
linear effects in the receiver.

d) The SS shall use the RXLEV message from the MS to determine a measure
of the received field strength. The procedure detailed in the flow
chart of figure II.4-1 shall now be followed. The signal level from
the SS that just results in the transition from RXLEV, to RXLEVy,
shall be recorded as Ej

Note: The actual values of RXLEV, and RXLEV} will need to be recorded,
because this transition will be used as the reference point for all
further stages of the calibration procedure.

e) Step d) shall be repeated after the MS has been rotated by n * 45
degrees in the horizontal plane. Ensuring that the same RXLEV
transition is used, the signal levels from the SS shall be recorded
as Eip.




GSM 11.10 Part II.4 page 9 vV 3.23.1
December 1896

Set E according to step c).
Read B\succesive valiues of RXLEV.

increaseEby 1 dB.

Read [B\successive valles of RXLEV.

dhaced?
N Yes
BRALEV
STAELE?
Decease Eby02dB.
Reaxd B successive values of RXALEV.
es hasFXLEV g
dhrerged?

Record the signallevel EfromSS

AGURE L41/GSM11.10
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£) Calculate the effective mean signal level from the RMS value of the
eight signal levels obtained in d) and e) above by using the
following formula

{ 8 11/2
E] = I ns7 1 I
L n=0 Ein2 J
g) Repeat steps b) to f), except in step b) use an ARFCN in the range

60 to 65 to obtain a mean signal level E,. Ensure the same RXLEV
transition is used.

h) Repeat steps b) to f), except in step b) use an ARFCN in the range
120 to 124 to obtain a mean signal level Ej.

Ensure the same RXLEV transition is used.

I1.4.2.2.2 Test Range Calibration

The objective of this step is to determine the actual field strength at the
MS corresponding to the three signal levels E;, E; and E; established in
I1.4.2.2.1. The following procedure shall be used

a) Replace the MS by a calibrated reception antenna connected to a
measuring receiver.

b) For each freguency used in II.4.2.2.1 measure the field strength Ef,
corresponding to the respective signal levels E, determined in steps
f), g) and h) of II.4.2.2.1 record these values as Efy, Efp, Eg3.

II.4.2.2.3 Temporary Antenna Connector Coupling Factor

The coupling factor of the temporary antenna connector is the relationship
expressed in dB, between the output signal of the SS and the effective
receiver input signal for the MS.

The test sample MS is modified to fit a temporary antenna connector in
accordance with Annex 1 GC7. Or alternatively a second MS shall be
provided, fitted with such a temporary antenna connector.

Note: If only one MS is supplied for testing, the tests of radiated
spurious emissions (transmit and receive) and receiver sensitivity
shall be performed before the MS is modified to accept a temporary
antenna connector.

The calibration procedure shall be as follows
a) The MS temporary connector is connected to the output of the SS.

b) A call shall be originated by the SS to the MS using a frequency in
the range ARFCN 1 to 5. The MS shall be made to answer the call. The
8S shall command the MS to maximum transmit power, non hopping
encrypted mode.

c) The SS shall, using the procedures of II.4.2.2.1, adjust its output
signal level to determine the RXLEV, to RXLEV} transition. This
signal level shall be recorded as Eqnq.

d) Repeat steps b) and c) for frequencies in the range ARFCN 60 to 65
and 120 to 124. Record the RXLEV transitions as Eop and Eq3
respectively.
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e) The temporary antenna connector coupling factor F is then calculated
from:

Ecn 1
Fp, = 20 logjq | |
t Efn*Kp .
where K, = conversion factor of an isotropic antenna
expressed as Y at the frequency
uv/m
corresponding to the ARCFN used.

£) The mean antenna coupling factor F; to be used for measurements
requiring hopping shall be calculated from the RMS value of all
parameters in e) as follows

1/2
- r 3 7
cm = 2 2 2
L 1/BEq1 + 1/Eqy + 1/Eg3 4
1/2
r 3 1
Efm =
L 1/Efl2 + 1/Ef22 + 1/Ef32J
r k12 + k22 + k32 ']1/2
Ky = |
m ] 3 i
r  Ecm 7
Fp = 20 logig | ——— |
Efm*kn
g) In all tests in which a MS with integral antenna is the unit under

test, the signal level at the temporary antenna connector is
determined from

Ein = Eyeq t F

signal level at coupling device (dBuVemf)

where: Ejp

Ereq = signal level required by the test (dBuvVemf)
F = coupling factor at the respective ARFCN (dB)
This is indicated in the test procedures as Ereqf dBuvemf ( ), where

the empty parenthesis is to be read as Ejip,.

For frequencies not in the receive band or the transmit band, 0dBi
antenna gain shall be assumed.

I1.4.2.3 Sensitivity for data channels and control channels
IT.4.2.3.1 Definition

Compliance with the requirements for reference sensitivity on control
channels is tested by setting the receiver at an input signal at the
specification limit for reference sensitivity and at the nominal frequency
with standard test modulation, and checking that, after demodulation and
decoding, a FER less than the specified value be produced. For data
channels, reference sensitivity is defined in terms of BER.
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.3.2 Method of Test

The SS originates a call to the MS on a traffic channel having a
ARFCN in the range 60 to 65.

The MS is made to answer the call, and is commanded to it's maximum
power level.

The SS output on the traffic channel is set to 28 dBuvemf( ),
producing Standard Test Signal C1.

The fading function of the SS is set to TU50.

The wanted signal is set to a level of 11 dBuVemf( ) for hand held
MS or 9 dBuvV for any other MS.

The SS sends a Layer 3 message which does not require a Layer 3
regsponse from the MS. Due to the low signal level the MS may not be
able to acknowledge the Layer 2 frame with an RR frame and the SS
will repeat the Layer 2 frame. Each repeated L2 frame will be counted
and will indicate a frame erasure event.

The SS determines the frame erasure events during Max-samples of
FACCH frames.

The wanted signal is set to 28dBuV and the SS commands the MS to a
TCH/F9.6 channel. It also commands the MS to close its TCH loop,
specifying that erased frames are to be signalled by the MS (see
section III.1.2.1.1.1) in order to loop back received data from the
channel decoder via the channel encoder to the uplink TCH.

Set the SS fading function to HT100 and the wanted signal to
11dBuv( ) for a hand portable MS or 9dBuV for any other MS.

The SS compares transmitted data with received data for Max-samples
consecutive bits and records every error bit as an error event.

Steps h) to j) are repeated for data channels of TCH/H4.8, TCH/F4.8,
TCH/F2.4 and TCH/H2.4.

Note 1: Not all Mobile Stations will be equipped with all data channels.

The test procedure will need to be adapted to cater for limited
sub sets for Mobile Stations offering a restricted data
capability.

Note 2: The SACCH, SDCCH, AGCH and PCH channels are not tested because the
coding is identical to the FACCH. These channels are tested
implicitly in Layer 3.

Ir.4.2.3.3 Limits

Channels Max-events Max-~samples

FACCH 600 4100

TCH/F9.6&H4.8 1400 180000

TCH/F4.8 600 5350000

TCH/F2.4 150 11900000

TCH/H2.4 600 5350000
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II.4.3 USABLE RECEIVER INPUT LEVEL RANGE
ref: GSM 05.05 section 6.1
II.4.3.1 Definition

The usable receiver input level range is the range of the radio frequency
input level of a specified modulated signal over which bit error ratio or
frame erasure ratios stay between specified limits.

This test is only applicable to MS supporting speech.

Ir.4.3.2 Method of measurement

a) The SS shall originate a call to the MS and the MS shall be made to
answer the call on a TCH/FS having an ARFCN in the range 60 to 65.

b) The SS shall be set on the TCH/FS to produce Standard Test Signal C1
at a level of 28 dBuVemf( ).

c) The SS commands the MS to create the loop back facility from the
recelver's speech channel decoder output to the transmitter's
encoder's input without signalling the frame erasure event
(ITIT.1.2.1.1.2).

d) The SS compares the data that it sends to the MS with the signal
which is looped back from the receiver after demodulation and
decoding.

The SS tests the bit error ratio for the non-protected bits of
TCH/FS class II, by examining sequences of Max-samples consecutive
bits of class II. The number of error events is recorded.

e) Step d) shall be repeated with the amplitude of the wanted signal
increased to input levels of respectively 73 dBmicroVoltemf( ) and
98 dBmicrovoltemf( ) at the receiver input.

£) The SS fading function is set to EQ50.

g) Step d) shall be repeated with the amplitude of the wanted signal set
to respectively 28dBmicroVoltemf( ) and 73dBmicrovVoltemf( ) at the

receiver input.

h) The Mobile Station is placed in a climatic chamber and steps a) to g)
are repeated for the following combinations of extreme test
conditions (Annex 1, TC2.2 and TC3):

Temp : Hi Hi Lo Lo
Voltage : Hi Lo Lo Hi

IT.4.3.3 Limite

The number of error events recorded in this test shall not exceed the
Max-events values given in the table below when Number of samples = Max-
samples. This shall apply for any combination of normal and extreme test
voltages and ambient temperature, for the different propagation conditions
and for any level of input signal to the receiver.

Propagation conditions Max-events Max-samples
Static <=73dBmicroVoltemf 200 1640000
Static 98dBmicroVoltemf 200 164000

EQ50 33800 120000
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IX1.4.4 CO-CHANNEL REJECTION
Ir.4.4.1 Definition

The co-channel rejection is a measure of the capability of the receiver to
receive a wanted modulated signal without exceeding a given degradation due
to the presence of an unwanted modulated signal, both signals being at the
nominal frequency of the receiver.

IT.4.4.2 Method of Measurement

a) A call shall be originated by the SS to the MS on a channel in the
range ARFCN 60 to 65, and the MS shall be made to answer the call.
For MS supporting speech this shall be a TCH/FS, for MS not
supporting speech any one of the supported TCH/ (F9.6, H4.8, F4.8,
F2.4 or H2.4) shall be used and the test of TCH not frequency hopping
is not performed.

The wanted signal shall be the Standard Test Signal Cl. It shall be
at the nominal frequency of the receiver and at a level of
28dBmicrovoltemf ( ).

The unwanted signal shall have no fixed relationship with the bit
transitions of the wanted signal, and it shall be modulated with
random data. Its amplitude shall be 9dB below that of the wanted
signal. The unwanted signal shall be continuous.

b) The MS shall be operated in the encrypted mode.

c) The SS commands the MS to create the loop back facility from the
receiver's speech channel decoder output to the transmitter's
encoder's input and at the same time to signal the frame erasure
event to the SS. (ref IIT.1.2.1.1.1)

d) The SS is set to produce a wanted signal and an independent,
uncorrelated interfering (unwanted) signal at the same time. The
fading characteristic of the wanted and the interfering signal shall
be TU3. The channel frequency shall be in the range 60 to 65 (ARFCN).

e) The SS compares the modulation of the signal that it sends to the MS
with the signal which is looped back from the receiver after
demodulation and decoding, and checks the frame erasure indication.

The SS tests the frame erasure ratio compliance for the TCH/FS, by
examining Max-samples consecutive frames of TCH/FS information where
a frame is assumed to be received successfully if there is no bad
frame indication. The number of frame erasure events is recorded.
During the Max-samples of the frame erasure measurement, the RBER of
the class II and class Ib bits are also determined.

f) The SS commands the MS to open the TCH loop (ref IIT.1.2.1.1.1)

g) The SS sends a Layer 3 message which does not require a Layer 3
response from the MS. Due to the co-channel interference, the MS may
not be able to acknowledge the Layer 2 frame. Each repeated L2 frame
indicates a frame erasure event. The SS determines the number of
frame erasure events during Max-samples of consecutive FACCH frames.

h) Steps c) to e) shall be repeated except that in step d), both the
wanted and interfering signal shall be hopping and the SS shall
command the MS into hopping mode with a hop pattern covering at least
10 frequencies in a range not exceeding 5 MHz. The hopping band shall
be centred around an ARFCN in the range 60 to 65, according to the
narrow band hop of GCl1l of Annex 1. The fading profile shall be
changed to TU5O0.
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II.4.4.3 Limits

The number of events recorded in this test shall not exceed the Max-events
values given in the table below when the Number of samples = Max-samples.

Channel Propagation Type of Max-events Max-samples
conditions measurement

FACCH TU3/No FH FER 6000 25000
TCH/FS TU3/No FH FER 6000*x 25000
TCH/FS Class Ib TU3/No FH RBER 69000/a 3300000
TCH/FS Class II TU3/No FH RBER 86000 2000000
TCH/FS TU50/FH FER 600*x 17800
TCH/FS TU50/FH RBER 4300/ 2000000
Bits class Ib

TCH/FS TU50/FH RBER 100000 1200000
Bits class II

TCH/F9.6 or H4.8 TU50/FH RBER 600 178500
TCH/F4.8 TUS0/FH RBER 600 5350000
TCH/F2.4 TU50/FH RBER 150 11900000
TCH/H2.4 TU3/FH RBER 600 5350000

The parameter o can range from 1 to 1.6. The value of o for the RBER test
on TCH/FS class Ib bits under particular measurement conditions shall be
the same as that determined in the FER test on TCH/FS under the same
conditions.
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IT.4.5 ADJACENT CHANNEL REJECTION
ref: GSM 05.05 section 6.3.2

IT.4.5.1 Definition

The adjacent channel selectivity is a measure of the capability of the
receiver to receive a wanted modulated signal without exceeding a given
degradation due to the presence of an unwanted signal in the adjacent
channel.

The adjacent channel can be the adjacent in the RF spectrum or in time.
There are therefore two types of adjacent channel selectivity:

1) Adjacent RF channel selectivity which is specifically tested in
this section.

2) Adjacent Time Slot selectivity, which is implicitly tested in
test II.4.2.1.

II.4.5.2 Method of Measurement
For a MS supporting speech step f) is not required.
For a data only MS, steps c¢) and e) are not required.

a) A call shall be originated by the SS to the MS, and the MS shall be
made to answer the call. For MS's supporting speech a TCH/FS call
shall be used, otherwise a data bearer declared in section 2.1.7 of
the PIXIT shall be used.

b) The MS shall be operated in the encrypted mode.

c) For MS's supporting speech the System Simulator commands the MS to
create the loop back facility from the receiver's speech channel
decoder output to the transmitter's encoder's input and at the same
time to signal the frame erasure event to the SS.

d) The SS is set to produce a wanted Standard Test Signal Cl1 and an
independent, uncorrelated interfering (unwanted) Standard Test Signal
I1 at the same time. The fading characteristic of the wanted and the
interfering signal is TU50. The channel frequency shall be in the
range 60 to 65 (ARFCN).

The wanted signal shall be the Standard Test Signal Cl. It shall be
at the nominal frequency of the receiver and at a level of
28 dBmicroVoltemf ( ).

The unwanted signal shall have no fixed relationship with the bit
transition of the wanted signal and it shall be modulated with random
data. Its amplitude shall be 9 dB above that of the wanted signal.
The unwanted signal shall be continuous, with a nominal frequency

200 kHz above the nominal frequency of the wanted signal.

e) For MS's supporting speech the SS compares the data of the signal
that it sends to the MS with the signal which is looped back from the
receiver after demodulation and decoding, and checks the frame
erasure indication.

The SS tests the frame erasure compliance for the TCH/FS by examining
Max-samples of consecutive frames. The number of frame erasure events
is recorded.

The SS determines the number of residual bit error events for bits of
class Ib and class II by examining sequences of Max-Samples of
consecutive bits of class Ib and class II. Bits are only taken from
those frames for which no bad frame indication was given.
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f) The SS sends a Layer 3 message which does not require a Layer 3
response from the MS. Due to the adjacent channel interference, the
MS may not be able to acknowledge the Layer 2 frame. Each repeated L2
frame indicates a frame erasure event. The SS determines the number
of frame erasure events during Max-samples of consecutive FACCH
frames.

g) The measurement of steps d) and e) or f), whichever is applicable,
shall be repeated with the unwanted signal on a frequency at the same
displacement from, but below, the frequency of the wanted signal.

h) The measurement of steps d) to g) shall be repeated for a
displacement of the unwanted signal of 400 kHz, and with the
amplitude of the unwanted signal 41 dB above the level of the wanted
input signal, and the unwanted signal static.

i) The Mobile Station is placed in a climatic test chamber (for extreme
test conditions see Annex 1, part TC), and steps d) to h) are
repeated for the following combinations of temperatures and power
supply voltages:

Temp. : Hi Hi Lo Lo
Volt. : Hi Lo Lo Hi

II.4.5.3 Limits

Interfer- Channel Type of measurement Max-events Max-samples

ence at

200 kHz TCH/FS FER 600* 8900
class TIb RBER 4200/a 1000000
class II RBER 50000 600000
FACCH FER 600 4100

400 kHz TCH/FS FER 1020*o 8300
class Ib RBER 7560/ 1000000
class II RBER 55000 600000
FACCH FER 600 3133

The number of events recorded in this test shall not exceed the Max-events
given in the table when the Number of samples = Max-samples. This shall
apply for any combination of normal and extreme test voltages and ambient
temperature, and with the interfering signals at either side of the wanted
frequency.

The parameter o can range from 1 to 1.6. The value of o for the RBER test
on TCH/FS class Ib bits under particular measurement conditions shall be
the same as that determined in the FER test on TCH/FS under the same
conditions.

Note: A static unwanted signal is used to avoid a potential problem with
the noise floor of the fading simulator.
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ITI.4.6 INTERMODULATION REJECTION

ref: GSM 05.05 section 5.2
II.4.6.1 Definition
The intermodulation rejection is a measure of the capability of the
receiver to receive a wanted modulated signal without exceeding a given

degradation due to the presence of two or more unwanted signals with a
specific frequency relationship to the wanted signal frequency.

IT.4.6.2 Method of measurement

NOTE: The measurements address the third order intermodulation, which
represents the most serious case.

The compliance with the requirements for the bit error ratio of TCH/FS
class II bits and FER of FACCH is checked in order to verify the receiver's
intermodulation rejection under normal and extreme test conditions.

For a MS supporting speech, step g2) is not required (FACCH not tested).
For a data only MS, steps e) and gl) are not required.

a) A call shall be originated by the SS to the MS and the MS shall be

made to answer the call. The call shall be on a TCH in the range
60 to 65 (ARFCN).

b) The MS shall be operated in the encrypted mode.
c) The MS shall be operated under normal test conditions.
d) The wanted signal shall be the Standard Test Signal Cl. The wanted

signal shall be at the nominal frequency of the receiver. The level
of the wanted signal shall correspond to 4 dB above the reference
sensitivity level (see Table II.4.6-1).

e) The SS commands the MS to create the loop back facility from the
receiver's speech channel decoder output to the transmitter's encoder
input and at the same time to signal the frame erasure event to the
SS.

f) For a speech MS the SS is set to produce a static wanted signal, and
two static interfering (unwanted) signals at the same time. For a non
speech MS the SS is set to produce a TU50 wanted signal, and two
static interfering (unwanted) signals at the same time. There shall
be no correlation in the modulation between the signals.

The first interfering signal shall be on a frequency equal to the
centre frequency of an ARFCN four above that of the receiver. This
signal shall be static and shall be unmodulated.

The second interfering signal shall be on an ARFCN eight above that
of the receiver. This signal shall be static, continuous and shall be
modulated by random data.

The amplitude of both the interfering signals shall be set according
to Table II.4.6-1.

gl) The SS compares the data of the signal that it sends to the MS with
the signal which is looped back from the receiver after demodulation
and decoding, and checks the frame erasure indication.

The SS tests the RBER compliance of class II bits by examining Max-
samples of consecutive bits, with bits only taken from those frames
which do not signal frame erasure. The number of error events are
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The SS sends a Layer 3 message which does not require a Layer 3

response from the MS.

events during Max-samples of consecutive FACCH frames.

The measurement of step gl) or g2), whichever is applicable,

repeated with the two unwanted signals having frequencies
corresponding to ARFCN four and eight below the ARFCN of the wanted

signal.

Steps a)
receiver

Steps a)
receiver

to h), as
operating

to h), as
operating

The Mobile Station
conditions see Annex 1, part TC),
the following combinations of temperature and power supply voltage:

applicable,
on an ARFCN

applicable,
on an ARFCN

is placed in a climatic test chamber
and steps a) to j) are repeated for

shall be repeated but with the

in the range 1 to 5.

shall be repeated but with the
in the range 120 to 124.

(for

The SS determines the number of frame erasure

shall be

Temp. Hi Lo Hi
Volt. Hi Lo Lo
MS CLASS MS HANDHELD Wanted First Second
signal interferer interferer
dBuvemf () dBuvemf () dBuvemf ( )
1,2 NO 13 74 63
3,4,5 YES 15 64 63

Table II1.4.6-1:

Intermodulation test signal levels

Note: The levels in Table II.4.6-1 are different to those specified in
GSM 05.05 due to the consideration of the effect of modulation
sideband noige from the second interferer.

IT.4.6.3 Limits

The Number of error events recorded in this test shall not exceed the
Max-events values given below when the Number of samples = Max-samples.
This shall apply under normal condition and under any combination of normal
and extreme test voltages and ambient temperature, and with the two
interfering signals at either side of the wanted frequency.

Channel Type of Max-events Max-samples
measurement
TCH/FS
Class II Static RBER 200 8200
FACCH FER 600 4100
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IT.4.7 BLOCKING AND SPURIOUS RESPONSE

ref: GSM 05.05 section 5.1
Ir.4.7.1 Definition
Blocking is a measure of the ability of the receiver to receive a modulated
wanted input signal in the presence of an unwanted input signal, on
frequencies other than those of the spurious responses or the adjacent
channels, without exceeding a given degradation.

The method of test aligns with ETS 300 086.

For MS not supporting speech, step el) and jl) are not required. For all
other MS, step e2) and j2) are not required.

IT.4.7.2 Method of measurement

a) The MS is connected to the SS. The MS is operated under normal test
conditions.

b) A call shall be originated by the SS to the MS, and the MS shall be

made to answer the call. The call shall occupy a full rate channel
and shall be on one of the radio frequencies in the range 60 to 65

ARFCN.
c) The MS shall be operated in the encrypted mode.
d) The wanted signal shall be the Standard Test Signal Cl. The wanted

signal shall be at the nominal frequency of the receiver.

el) The SS commands the MS to create the loop back facility from the
receiver's speech channel decoder output to the transmitter's
encoder's input and at the same time to signal the frame erasure
event to the SS.

e2) The SS sends a Layer 3 message which does not require a Layer 3
response from the MS. Due to interfering signals, the MS may not be
able to acknowledge the Layer 2 frame. Frame erasures are indicated
by repeated L2 frames.

f) For a speech MS the SS is set to produce a static wanted signal and a
static interfering signal at the same time. For a non-speech MS the
SS is set to produce a TU50 wanted signal and a static interfering
signal at the same time. The level of the wanted signal shall be 15
dBmicroVoltemf for hand portable MSs or 13 dBmicroVoltemf for all
other MSs (this corresponds to 4 dB above the reference sensitivity
level.

g) The unwanted signal shall be a C.W. signal (Standard test signal I0)
of frequency FB. It shall in turn be applied on the subset of
frequencies calculated at step h) in the overall range 100 kHz to
12.75 GHz, where FB is an integer multiple of 200 kHz.

Frequencies in the range FR +/- 600 kHz shall, however, be excluded.
Note: Allowance must be made for possible spurious signals arising from

the SS. These are particularly likely at subharmonic frequencies
nFB where n = 2, 3, 4, 5 etc.
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The frequencies at which the test shall be performed (adjusted to an
integer multiple of 200 kHz channels most closely approximating the
absolute frequency of the calculated blocking signal frequency) are
the combined frequencies from i), ii) and iii) below :-

i) The total frequency range formed by :-

the frequencies between Fi, + (IF{ + IF5 + ... +IF, +12.5 MHz)
and F1, - (IFy + IFy + ... + IF, + 12.5 MHz).
and

the frequencies + 100 MHz and - 100 MHz from the edge of the
relevant receive band.

Measurement shall be made at 200 kHz intervals.

ii) The three frequencies IF;, IFq + 200 kHz, IFq{ - 200 kHz, if they
lie in the range 100 kHz to 12.75 GHz.

iii) The frequencies mF;, + IF;, mF1, - IF;, where m is all positive
integers greater than or equal to 2 such that either sum lies in
the range 100 kHz to 12.75 GHz.

The frequencies in step ii) and iii) lying in the range of
frequencies defined by step i) above need not be repeated.

iv) Outside the range defined in i) above, spot frequenciesg shall be
measured at 10 MHz from the range edge and repeated at 10 MHz
intervals from 100 kHz to 12.75 GHz.

Where :-

F1o - local oscillator applied to first receiver mixer

IF; ... IF, - are the n intermediate frequencies

Fi1o. IFy, IF5 ... IF, shall be declared by the manufacturer in the
PIXIT statement GSM 11.10 Annex 3.

The level of the unwanted signal shall be set according to the
following table.

FREQUENCY LEVEL FOR MSs
WITH POWER CLASSES
3, 4, 5 1, 2
FR +/- 600 kHz to FR +/- 800 kHz 70 dBuv 75 dBuv
FR +/- 800 kHz to FR +/- 1.6 MHz 70 dBuvV 80 dBuV
FR +/- 1.6 MHz to FR +/- 3 MHz 80 dBuvV 90 dBuv
915 MHz to FR - 3 MHz 90 dBuv 90 dBuv
FR + 3 MHz to 980 MHz 90 dBuv 90 dBuv
835 MHz to 915 MHz 113 dBuv 113 dBuv
980 MHz to 1000 MHz 113 dBuv 113 dBuv
100 kHz to 835 MHz 90 dBuv 90 dBuv
1000 MHz to 12.75 GHz 90 dBuv 90 dBuv

These values differ from GSM 05.05 because of practical signal
generator limits in the SS.
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31) The SS compares the data of the signal that it sends to the MS with
the signal which is looped back from the receiver after demodulation
and decoding, and checks the frame erasure indication.

The SS tests the RBER compliance for the bits of class II, by
examining sequences of Max-samples consecutive bits of class II,
where bits are taken only from those frames for which no bad frame
indication was given. The number of error events is recorded.

If a failure is indicated it shall be noted and counted towards the
allowed exemption totals.

In the case of failures discovered at the predicted frequencies at
steps h ii), iii) or iv) the test shall be repeated on the adjacent
channels +/- 200 kHz away. If either of these two frequencies fail
then the next channel 200 kHz beyond shall also be tested. This
process shall be repeated until all channels constituting the group
of failures is known.

j2) The SS determines the number of frame erasure events during Max-
samples. If a failure is indicated, it should be noted and counted
towards the allowed exemption total.

In the case of failures discovered at the predicted frequencies at
steps h i1i), 1ii) or iv) the test shall be repeated on the adjacent
channels +/- 200 kHz away. If either of these two freguencies fail
then the next channel 200 kHz beyond shall also be tested. This
process shall be repeated until all channels constituting the group
of failures is known.

k) Steps g) to jl) or j2), whichever is applicable, shall be repeated,
for the MS operating on an ARFCN in the range 1 to 5.

1) Steps g) to jl) or j2), whichever is applicable, shall be repeated,
for the MS operating on an ARFCN in the range 120 to 124.

I1.4.7.3 Reserved

II.4.7.4 Limits

The number of error events recorded in this test shall not exceed the
Max-events values given below when the Number of Samples = Max-samples.
This shall apply under normal test voltage and ambient temperature, and
with the interfering signal at any frequency in the range specified.

Channel Type of Max-events Max-samples
measurement

non speech MS
FACCH FER 600 4100

other MS
TCH/FS
Class IT RBER 200 8200




GSM 11.10 Part IT.4 page 23 VvV 3.23.1
December 1996

A maximum of six failures are allowed in the range FR +/- 45 MHz, with the
exclusion of FR +/- 800 kHz (which, if grouped, shall not exceed three
200 kHz channels per group).

A maximum of 24 failures are allowed in the range 100 kHz to 12.75 GHz for
the equipment with antenna connector outside FR +/- 45 MHz (which, if below
FR and grouped, shall not exceed three 200 kHz channels per group) .

If the number of failures do not exceed the maximum allowed figures stated
before, at those frequencies at which the failures occur the test stated in
I1.4.7.2 (or ITI.4.7.3) shall be repeated, but with a level of the unwanted
signal set at 70 dBuV emf. The performance requirement is once again that
stated above, that is:

(non speech MS)

Max-events - 600 Max-gamples - 4100
(other MS)
Max-events - 200 Max-samples - 8200

The number of Error Events recorded in this test shall not exceed the
Max-events values given above, when the number of samples = Max-samples.

No failures are allowed at this lower unwanted signal level.
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II.5 TESTING OF MS SIGNALLING FUNCTIONS

Testing of the MS's signalling functions is related to signalling on layers
1, 2 and 3.

Section II.5.1 contains references for tests on Layer 1 (signalling).
Section II.5.2 contains testing of signalling Layer 2. The present text on
testing of Layer 2 is based on implementation of the simplified protocol,

as described in GSM 04.06.

Section II.5.3 contains testing of signalling Layer 3.
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II.5.1 TESTS OF THE LAYER 1 SIGNALLING FUNCTIONS

Testing of Layer 1 signalling functions is included in the tests in section
II.6. Other Layer 1 functions are tested in sections II.2, II.3 and II.4.
Some testing of Layer 1 functions is integrated with Layer 3 signalling
testing (II.5.3).
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IT.5.2 TESTS OF THE LAYER 2 SIGNALLING FUNCTIONS
References:

1 ETSI Recommendations GSM 04.05, 04.06 and 04.08.

2 CCITT Rec. X.290: OSI Conformance Testing Methodology and Framework

for CCITT applications, Part 2: Abstract Test Suite Specification.

IT.5.2.1 INTRODUCTION
I1.5.2.1.1 Objective and Scope
Ir.5.2.1.1.1 General

The objective of section II.5.2 is to provide detail of how Layer 2 of the

MS is tested to verify conformance to the testable parameters given in GSM

04.06. The tests cover SAPI = 0, and they will be carried out on both SDCCH
and FACCH. Testing of unnumbered information transfer on SACCHs is covered

implicitly by the test in section II.5.3.6.3.

The testing is performed using the test configuration described in section
IT.5.2.1.1.2. This configuration does not provide for testing of
conformance of any maintenance functions.

The MS under test shall conform to the test configuration, and the Remote
Single layer (RS) test method (CCITT X.290, section 8.1.4) will be used.

Ir.5.2.1.1.2 Test Configurations

The Layer 2 test configuration defines the Layer 2 functional blocks of a
MS being tested and the access arrangement between MS and tester.

Note: These functional blocks provide the Layer 2 basic capabilities which
have to be implemented in accordance with the specification given in
GSM 04.06. However, the definition of Layer 2 in the form of a
number of functional blocks places no requirements on the Layer 2
implementation in a MS.

An example of a functional composition of the MS Layer 2 is given in
GSM 04.05. These function blocks provide basic capabilities which have to
be implemented in accordance with GSM 04.05 and 04.06.

Also there are alternatives or options included in GSM 04.05 and 04.06,
these are provided as complementary capabilities.
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Ir.5.2.1.1.3 Pre-conditions

Before carrying out any Layer 2 tests the tests specified in Aspect IT,
Part IT.2, II.3, II.4 and II.6 (Layer 1 tests) shall be performed.

Apart from powering up the MS to be tested and being able to establish a
call the only access to the MS needed and used for Layer 2 testing is the
radio interface. It therefore is necessary that the MS is able to
synchronize to the System Simulator and to decode its BCCH and CCCH.
Furthermore, the MS must be able to perform the following elementary
Layer 3 procedures:

- Paging

- Immediate Assignment

- Dedicated Channel Assignment
- Handover

-~ Channel Release.

It is necessary that the tests are performed in the order specified, except
where the starting point is set (II.5.2.1.1.5).

The data link is maintained by the MS and the SS sending fill frames (c.f.
GSM 04.06, sect. 5.4.2.3) on the SDCCH when no other frames are to be
transmitted. Fill frames are also sent on the FACCH while the channel mode
is set to signalling. The default mode is signalling. The tests will
normally be performed with the MS sending fill frames on the main DCCH
(i.e. FACCH or SDCCH). Consequently throughout the tests fill frames will
be sent and received even while waiting for other Layer 2 frames. The
scheduling of the fill frame sending cannot be specified as this sending is
closely linked to the processing times in the MS. Therefore, the instants
of transmission of fill frames cannot be tested nor the number of these
transmissions.

IT.5.2.1.1.4 Layer 2 Test Frames

The Layer 2 conformance test is accomplished by sequences of those frames
which are contained in GSM 04.06 (Layer 2 frame repertoire etc.).

These frame sequences are under control of the System Simulator and are
related to the state that the System Simulator perceives the MS to be in as
a result of frames transferred across the MS-BS interface.

These frame sequences shall comply with the following rules:

1) The test sequences exchanged between the System Simulator and MS are
assumed to be free from transmission errors.

2) The tester may introduce errors in the direction tester to MS by
inserting wrong parameters in the address, control and length
indication field.

3) The tester may simulate errors in the direction MS to tester by
ignoring the receipt of frames.

4) The tester may violate the protocol rules related to the control of
state variables to provoke sequence gaps.

5) There is no contention on the Dm channel at Layer 1 (Layer 1 point-
to-point) .
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6) With respect to contention on the Dm channel at Layer 2, two distinct
situations are defined:

i) Test of the protocol procedure supported by a single entity. In
this case there is no contention on the Dm channel (one peer-to-
peer information transfer invoked at a time). This test applies
to all MSs and is performed for SAPI = O.

ii) Test of Layer 2 multiplexing and MS processing capacity in terms
of the number of SAPs and links which a MS is able to support
simultaneously. In this case there is contention on the Dm
channel at Layer 2 and this contention is resolved within Layer 2
based on the SAPI. This test applies to MSs which are designed
for supporting SAPI in addition to SAPI = 0.

Examples of special GSM Layer 2 functions to be tested:

- Correct L2 functions on specific GSM control channels

- Length indication

- Fill bits

- Segmentation, more data bit

- SABM/UA containing information for contention resolution
- Abnormal release.

IT.5.2.1.1.5 Establishment of the dedicated physical resource

The System Simulator shall simulate a BS with BCCH/CCCH on one carrier. The
MS shall be listening to this CCCH and able to respond to paging messages.
The system simulator sends Paging Request to the MS on the paging channel.
The MS shall respond with Channel Request on the random access channel. The
system simulator sends Immediate Assign to the MS, thereby ordering the MS
either to a SDCCH or to a TCH, that is FACCH. Each test is performed twice,
once on SDCCH and once on FACCH except where tests on both is inherent in
the test description.

Ir.5.2.1.1.6 Release of the dedicated physical resource

After a test has been performed the System Simulator shall initiate the
release of the SDCCH or FACCH, as laid out in GSM 04.08, section 7.1.6.
This shall return the MS to the idle mode, i.e. the MS shall again be
listening to the CCCH of the System Simulator.
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IT.5.2.2 TEST SEQUENCES
Timing requirement:

The MS shall respond to a command within T200 as defined in GSM 04.06.

The MS shall repeat a command after timeout of T200 if the command has not

been acknowledged as defined in GSM 04.06.

Constant bit wvalues:

In each frame from the MS:

- bits 6 through 8 of the address field shall be set to zero as defined

in GSM 04.06.

- except for test II.5.2.2.7, the address extension bit (EA bit) shall

be set to 1 as defined in GSM 04.06.

- except for test II.5.2.2.7, the length indicator field extension bit

(EL bit) shall be set to 1 as defined in GSM 04.06.

This shall be checked each time a frame from the MS is received.

Fill bits:

The £ill bits transmitted with each frame from the MS whose length
indicator L is less than N201l as defined in GSM 04.06 shall be set
as defined in GSM 04.06.

Frame format description

The frames are described by the following parameter sets:
SABM (C, P, M = 0, L = 0) (* SABM without an information field*)

SABM (C, P, M =0, L > 0) (* SABM with an information field*)
DISC (C, P, M= 0, L = 0)
UA, (F, M =0, L = 0) (* UA without an information field*)
va, (F, M= 0, L > 0) (* UA with an information field*)
DM (R, F, M = 0, L = 0)
RR (C, P, M =0, L = 0, N(R))
RR (R, F, M = 0, L = 0, N(R))
REJ (C, P, M= 0, L = 0, N(R))
REJ (R, F, M = 0, L = 0, N(R))
I (C, P, M= 0, L < N201, N(S8), N(R))
I (C, P, M =1, L = N201, N(S), N{(R))
UI (C, P=0, M=0, L = 0)
UL (C, P=0, M= 0, L < N201)
where:
= command
= response

C

R

P = poll

F = final

M = M bit

L = length indicator

N(S) = send sequence number
N(R) = receive sequence number.




GSM 11.10 Part II.5.2 page 5 vV 3.23.1
December 1996

IT.5.2.2.1 Initialisgation

I1.5.2.2.1.1 Initialisation when contention resolution required
Ir.5.2.2.1.1.1 Normal initialisation
Purpose:

To test the normal establishment of multiple frame operation between the SS
and the MS when contention resolution is required.

Method of test:

The MS is paged as described in the Layer 2 tests general section at
IT.5.2.1.1.5.

The MS shall then continue the setup by sending a SABM frame.
The SS responds with a UA frame.
The MS shall send a UI fill frame.

The SS waits for at least T200 after the UA to ensure the SABM frame is not
repeated. This confirms that the UA has been received.

The MS is returned to the idle state as described in II.5.2.1.1.6.

Expected sequence:

MS ss
Lommmmmmmmmm e SABM (SAPI, C, P, M, L)---=--w-m-m-—m—-——=~ >
Cmmm e UA (SAPI, R, F, M, L)-----mommmmomomomm - 2

Fill
R TR UI (C, P, M, L)--=-=-=-=mmmmmmmmm o >
FRAME
Wait T200

The frames from the SS will be:
2: One UA frame containing:

SAPI = 0, R=0, F=1, M= 0, LL = L of SABM
information field = information field of SABM

Requirements:

The frames from the MS shall be:

1l: One SABM frame containing:
SAPI = 0, C=0, P=1, M= 0, 0 <= L <= N201
information field = Page Resgponse

3: One UI frame containing:
C=0, P=0,M=20, L =20
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11.5.2.2.1.1.2 Initialisation failure

I1.5.2.2.1.1.2.1 Loss of UA frame
Purpose:
To test the MS response to the loss of a Layer 2 UA frame during

initialisation.

Method of test:

The MS is paged as described in the Layer 2 tests general section at
IT.5.2.1.1.5.

The MS shall then continue the setup by sending an SABM frame.
The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM
frame.

The SS responds with a UA frame.

The MS shall send a UI f£ill frame.

The SS waits for at least T200 to ensure the SABM frame is not repeated
The MS is returned to the initial condition by clearing of the call (not

part of this test).

Expected sequence:

MS SS
Lommmmmm e SABM (SAPI, C, P, M, L)------mmmmmmmmmmmeo o >
Timeout of T200
R T TP SABM (SAPI, C, P, M, L)---------=--mmmmmmm >
T UA (SAPI, R, F, M, L)=m--mmmmmmm oo 2
R PP UL (C, P, M, L)---=mmmmmmmmmo oo e e >
Fill FRAME
Wait T200

The frames from the SS will be:

2: One UA frame containing:
SAPT = 0, R=0, F=1, M= 0, L = L of SABM
information field = information field of SABM

Requirements:
The frames from the MS shall be:

1: One SABM frame (occurs twice) containing:
SAPTI = 0, C=0, P=1, M= 0, 0 <= L <= N201
information field = Page Response

The second SABM frame shall follow the first SABM frame after
timeout of timer T200.
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3: One UI frame containing:
¢c=0, P=0, M=0,L=20

I1.5.2.2.1.1.2.2 UA frame with different information field
Purpose:

To test that the MS will leave the channel and return to the idle state
when multiple frame establishment fails because a UA frame with a different
information field is received in response to the SABM frame.

Method of test:

The MS is paged as described in the general section for Layer 2 testing in
section II.5.2.1.1.5. The MS is now in a condition to test the Layer 2
aspects of multiple frame establishment with contention resolution and a UA
frame with an information field different from the one in its SABM frame.

The MS shall send an SABM frame.

The SS shall respond with an UA frame whose information field is different
from the one in the SABM frame.

The S8S shall wait for 3*T200 to check that the MS does not send any other
L2 frames than L2 fill frames.

After a time equal to 3*T200 the SS checks that there are no more Layer 2
frames, for a period of 1 second.

Note: Possible fill frames are allowed in order to take into account
processing time inside the MS.

The SS shall then page the MS according to II.5.2.2.1.1.1 to make sure
that the MS has returned to the idle state.

Expected sequence:

MS ss
Llommmmmmm e SABM (SAPI, C, P, M, L) -=rmmmmmmmmmmmmmmm e >
Qmmm e UA (SAPI, R, F, M, L)-----mmmmmmmmmmmemom o 2

Wait for at least 3*T200
The frames from the SS will be:

2: One UA frame containing:
SAPI = 0, R=0, F =1, M

1
o
=
I
o

Requirements:
The frames from the MS shall be:
1: One SABM frame containing:
SAPTI =0, C=0, P=1, M =0, 0 <=L <= N201

information field = Page Response

3: Fill frames may occur.
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IT.5.2.2.1.1.2.3 Information frame and supervisory frames in response to
an SABM frame

Purpose:

To test that the MS will ignore receipt of frames other than a UA when
received in response to the SABM frame.

Method of test:

As in I1.5.2.2.1.1.2.2, but instead of returning a UA frame the SS will
respond with an I frame, RR frame, REJ frame. (So this test will actually
be performed 3 times.). The MS shall ignore receipt of the frames sent by
the 88 and therefore resend its SABM frame after timeout of T200.

Expected sequence:

MS SS

lmmmmmmm e SABM (SAPI, C, P, M, L)-------mmmmemmmmm oo - >

<mmmmmmmm - I, RR, REJ (SAPI, C, P, M, L, N(R), N(§))----------- 2
Timeout of T200

lommmmmmmmmmmmme oo SABM (SAPI, C, P, M, L)--=----mmmmmoommo - >

The frames from the SS will be:

2: One I frame containing:
SAPI = 0, C =1, P=1, M= 0, 0 <= L <= N201 (arbitrary)
N(R), N(S) arbitrary
information field arbitrary

or One RR frame containing:
SAPI = 0, C =1, P =1, N(R) arbitrary

or One REJ frame containing:
SAPT = 0, C =1, P =1, N(R) arbitrary

Requirements:

The frames from the MS shall be:

1l: One SABM frame (occurs twice) containing:
SAPI = 0, C =0, P=1, M= 0, 0 <= L <= N201

information field = Page Response

The second SABM frame shall follow the first SABM frame after timeout
of timer T200.
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I1.5.2.2.1.1.3 Initialisation Denial

Purpose:

To test that the MS takes appropriate action if the network side indicates
that it can not enter the multiple frame established state.

Method of test:

The MS is paged as described in the Layer 2 tests general section at
Ir.5.2.1.1.5.

The MS shall then continue the setup by sending a SABM frame.
The SS responds with a DM frame.
The SS then waits at least T200 for the MS to transmit.

The MS shall not repeat the SABM frame.

Expected sequence:

MS Ss
Lommmmmm e SABM (SAPI, C, P, M, L)------mmmmmmmmmm == >
Cmmmmm e DM (SAPI, R, F, M, L)---=------=-=mmmmmmmmn 2

Wait for at least T200.
The frames from the SS will be:

2: One DM frame containing:
SAPI = 0, R=0, F=1, M=20, L =0

Requirements:

The frames from the MS shall be:

1l: One SABM frame containing:
SAPI = 0, C =0, P=1, M = 0, 0 <= L <= N201
information field = Page Response
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Ir.5.2.2.1.1.4 Total initialisation failure

Purpose:

To test the MS response to the lack of the system to respond to requests to

initialise the data link.

Method of test:

The MS is paged as described in the Layer 2 tests general section at
IT.5.2.1.1.5.

The MS shall then continue the setup by sending a SABM frame.
The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM
frame.

This is repeated until the MS has sent the SABM frame six times. The MS
shall not send the SABM any more than six times.

The SS continues to send paging messages on the BCCH/CCCH and the test
continues as in test II.5.2.2.1.1.1.

Expected sequence:

MS SS

lommmmmmmmmm oo SABM (SAPI, C, P, M, L)-----=---=-=----—--—~ >
Timeout of T200

I PR SABM (SAPI, C, P, M, L)----comoommmmmmmmo >
Timeout of T200

lommmmmm e SABM (SAPI, C, P, M, L)--==-----=--=---=-=-- >
Timeout of T200

[ SABM (SAPI, C, P, M, L)---rmmmmmmmmmmmmmm - >
Timeout of T200

l-mommmmmmo oo SABM (SAPI, C, P, M, L)-----=-=---=-=--=----- >
Timeout of T200

lommmmm e SABM (SAPI, C, P, M, L)------m-m=-mmmmmmm e >

Requirements:

The frames from the MS shall be:

1l: One SABM frame {(occurs six times) containing:
SAPI = 0, C =0, P=1, M =0, <=L <= N201
information field = Page Response

The subsequent SABM frames shall follow the previous SABM
frame after timeout of timer T200.




GSM 11.10 Part IT.5.2 page 11 VvV 3.23.1
December 1996

IT.5.2.2.1.2 Initialisation, contention resolution not required

This procedure is used after a data link has been established with
contention resolution and a new data link is established on a new channel
e.g. handover, dedicated channel assignment.

IT.5.2.2.1.2.1 Normal initialisation without contention resolution
Purpose:

To test the normal initialisation of multiple-frame operation when
contention resolution is not required.

Method of test

The data link is setup between the MS and the SS as in test II.5.2.2.1.1.1.

After the MS has sent the UI frame the SS initiates the dedicated channel
assignment procedure to assign an SDCCH.

The MS shall then continue the setup by sending a SABM frame without
contention resolution.

The SS responds with a UA frame.

The MS shall then send an I frame containing the ASSIGNMENT COMPLETE
message.

The SS shall acknowledge the I frame with an RR frame.
The SS then waits for the MS to send a UI fill frame.

The SS then initiates the dedicated channel assignment procedure to assign
an FACCH.

The expected sequence is then repeated. The SS waits for at least T200 to
ensure that the SABM is not repeated.

Expected sequence:

MS ss
Lmmmmmmm e SABM (SAPI, C, P, M, L)---m-mmmmmmmmmmmmm oo >
Qmmmmmmmm e UA (SAPI, R, F, M, L)-r-mmrmmmmomommmmmm e 2
3mmmmm e I (SAPI, C, P, M, L, N(8), N(R)------------ >
VS RR (SAPI, R, F, M, L, N(R)--mm-mmmmmmmmmmmm 4

Fill
B e e UL (C, P, M, L) mmmmmemmmecmmmcmmem o >
FRAME

The frames from the SS will be:

2: One UA frame containing:
SAPI = 0, R=0, F=1, M=0, L =0

4: One RR frame containing:
SAPI = 0, R =0, F =0, M

]
[«
1
1]

0, N(R) =1
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Requirements:

The frames from the MS shall be:

1: One SABM frame containing:
SAPI = 0, C =0, P=1, M

It
(o]
E
]
(@]

3: One I frame containing:
SAPI = 0, C =0, P=0, M=20, 0 <=L <= N201
N(S) = 0, N(R) = 0
Information field = Assignment Complete

5 One UI frame containing:
C=0, P=0, M=0, L=0
II.5.2.2.1.2.2 Initialisation failure

Purpose:

vV 3.23.1
December 1996

To test the MS response to the loss of a Layer 2 UA frame during

initialisation.

Method of test

The SS initiates the dedicated channel agsignment procedure to assign an

SDCCH.

The MS shall then continue the setup by sending a SABM frame.

The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second

SABM frame.

The SS responds with a UA frame.

The MS shall then send an I frame containing the assignment complete

message.

The SS shall acknowledge the I frame with an RR frame.

The SS then waits for the MS to send a UI fill frame.

The SS then initiates the dedicated channel assignment procedure to assign

a FACCH.

The expected sequence is then repeated. The SS waits for at least T200 to

ensure that the SABM is not repeated.

The MS is returned to the idle state as described in II.5.2.1.1.6.
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Expected sequence:

MS SS
i LT T SABM (SAPI, C, P, M, L)----=-------mc-mmo- >
Timeout of T200
I e E e T SABM (SAPI, C, P, M, L)=-=--==-=--mmommmao—mn >
B T UA (SAPI, C, F, M, L)----mmmmmmm oo 2
e I (sapPI, C, P, M, L, N(S), N(R)---~-------- >
Qe RR (SAPI, R, F, M, L, N(R)-----------omm-n- 4
L e L TP UL (C, P, M, L)-------mmmmmmmmmmmm e >
Fill FRAME

The frames from the SS will be:

2: One UA frame containing:
SAPTI = 0, R=0, F =1, M= 0, L = 0

4: One RR frame containing:
SAPI = 0, R=0, F =0, M

1]
o
£
1]

0, N(R) =1

Requirements:

The frames from the MS shall be:

1: One SABM frame (occurs twice) containing:
SAPI = 0, C=0, P=1, M=0, L =0

The second SABM frame shall follow the first SABM frame after timeout of
timer T200.

3: One I frame containing:
SAPI =0, C=0, P=0, M=0, 0 <= L <= N201
N(S) = 0, N(R) =0
Information field = Assignment Complete

5: One UI frame containing:
Cc = 0, P =0, M=0, L =20
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Ir.5.2.2.1.2.3 Initialigsation Denial
Purpose:

To test that the MS takes appropriate action if the data link can not be
initialised if the network side indicates the Layer 3 process is busy.

Method of test

The data link is setup between the MS and the SS as in test II.5.2.2.1.1.1.

After the MS has sent the UI frame the SS initiates the dedicated channel
assignment procedure to assign a SDCCH.

The MS shall then continue the setup by sending a SABM frame.
The SS responds with a DM frame.
The SS then waits at least T200.

The MS shall not repeat the SABM frame. However the MS will attempt to re-
establish the link on the previous channel.

The test is repeated, but a FACCH is assigned in place of the SDCCH.

Expected sequence:

MS SS
R — SABM (SAPT, C, P, M, L)-c---mmmmmmmmmmmm = = >
Qmmmmmmm oo DM (SAPI, C, P, M, L) ==mmmmmmmmmmmmmm e —m—— 2

The frames from the SS will be:

2: One DM frame containing:
SAPI = 0, R =0, F =1, M

i
o
[
"
[}

Requirements:
The frames from the MS shall be:

1: One SABM frame containing:
SAPI = 0, C=0, P=1, M=0, L =0
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IT.5.2.2.1.2.4 Total initialisation failure
Purpose:

To test the MS response to the lack of the system to respond to requests to
initialise the data link.

Method of test

The data link is setup between the MS and the SS as in test II.5.2.2.1.1.1.

After the MS has sent the UI frame the $8$S initiates the dedicated channel
assignment procedure to assign a SDCCH.

The MS shall then continue the setup by sending a SABM frame.
The SS ignores the first SABM frame from the MS.

The MS shall wait for timeout of timer T200 and then send a second SABM
frame.

This is repeated until the MS has sent the SABM frame six times.
The MS shall not send the SABM any more than six times.

The test is repeated, but a FACCH is assigned in place of the SDCCH.

Expected sequence:

MS SS
i T T SABM (SAPI, C, P, M, L)---=--------—m—momu >
Timeout of T200
l-mmmmmmmm e SABM (SAPI, C, P, M, L)------=-=-=mmmmmmumn >
Timeout of T200
lommmmmmmm e SABM (SAPI, C, P, M, L)=-wmmommmmme e e oo~ >
Timeout of T200
1 T SABM (SAPI, C, P, M, L)---mmmmmmmmmm e mm = = >
Timeout of T200
lommmmmmmmmm oo SABM (SAPI, C, P, M, L)-----=---=--=-—--—--—~ >
Timeout of T200
lommommmmmm e SABM (SAPI, C, P, M, L)-----mmmmmmmmmmmmm oo >

Requirements:

The frames from the MS shall be:

1: One SABM frame (occurs six times) containing:
SAPI = 0, C =0, P=1, M=0, L =0

The subsequent SABM frames shall follow the previous SABM
frame after timeout of timer T200.
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IT.5.2.2.2 Normal information transfer
II.5.2.2.2.1 Sequence counting and I frame acknowledgements
Purpose:

To test the operation of Layer 2 sequence numbering. Since there are 8
sequence numbers the test cycles through 9 information frame transfers.

Method of test

The MS is brought into the multiple frame established state as described in
test II.5.2.2.1.1.1.

The SS sends an Identity Request message asking for IMEI to the MS.

The MS shall acknowledge this I frame with an Identity Response I frame or
a RR frame.

This is repeated a further 8 times as rapidly as possible assuming a window
size 1.

The MS Layer 3 response time should be less than 4*T200 and therefore the
MS responses to at least the 5th, é6th, 7th, 8th and 9th I frames must be an
I frame on the SDCCH. On the FACCH it is possible that all MS responses at
Layer 2 will be RR frames.

The frames from the SS will be:

1,3,5,7,9,11,13,15,17:
One I frame (occurs nine times) containing:
SAPI = 0, C =1, P=0, M= 0, 0<= L <= N201
N(s) =0, 1, 2, 3....7, 0
N(R) = (number of I frames received in the test sequence hitherto) mod 8
information field = Identity Request (IMEI)

19,21, and so on, until the SS has received 9 I frames from the MS:
One RR frame containing:
SAPI=0, R=0, F=0, M=0, L=0

N(R) = (number of I frames received in the test sequence hitherto) mod 8
Requirements
There shall be an integer k>=0 such that for i=1,2,..... ,k+9 the following
conditions (a) and (b) both hold:
(a) The MS sends 9 I frames and k RR-frames during the test
(b) The frames sent by the MS in step 2*i is:

(b1) if the frame is an RR frame (occurs k times):
one RR frame containing:
SAPI=0, R=1l, F=0, M=0, L=0

N(R) = ((Value of N(S) in the last received I frame from
the SS)+1) mod 8
(b2) 41if the frame is an I frame (occurs 9 times):

one I frame containing:
SAPI=0, C=0, P=0, M=0, 0<=L<=N201

N(R) = ((Value of N(S) in the last received I frame from
the SS)+1) mod 8
N(S) = (number of I frames sent hitherto by the MS to SS

excluding the actual I frame) mod 8
information field=identity response (IMEI)
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Example of Expected sequence (assuming 3xT200 < L3 reaction time < 4xT200):

MS ss
Cmmmmmmm e I (SAPI, C, P, M, L, N(S), N(R))----m-mmmoemnn 1
RPN RR (SAPI, R, M, L, N(R), F)--ooomcmmmmmmmm e >
Cmmmmmmm o I (SAPI, C, P, M, L, N(S), N(R))-------------~ 3
e RR (SAPI, R, M, L, N(R), F)-----mmmmmommmomm - >
Qmmmmmmm oo I (SAPI, C, P, M, L, N(8), N(R))-----=--------- 5
G- mmmmmmmmmmomoo RR (SAPI, R, M, L, N(R), F)----m-mmmmmmmmmemem >
Cmmmm e I (SAPI, C, P, M, L, N(8), N(R))-----=--=-=-==-~ 7
Bmmmmmmmmmmm e RR (SAPI, R, M, L, N(R), F)---ocmmmmmmmeeeme >
Qmmmmmmmmmm oo I (SAPI, C, P, M, L, N(8), N(R))--=-=vmmm-mmn- 9

10---m-mmmmmmem o I (SAPI, C, P, M, L, N(8), N(R))=-m-mmmmmmmmmn >
e I (SAPI, C, P, M, L, N(8), N(R))------------- 11

12---mmmmmm e - I (SAPI, C, P, M, L, N(S), N(R))-----=--------~ >
Cmmmmm s I (SAPI, C, P, M, L, N(S), N(R))---------=~n- 13

R P T I (SAPI, C, P, M, L, N(8), N(R))------c----oon >
Qmmmm e I (SAPI, C, P, M, L, N(8), N(R))------------- 15

16---mmm e o I (SAPI, C, P, M, L, N(S), N(R))--mmmmmmmmmmmmm >
D I (SAPI, C, P, M, L, N(S), N(R))-------o-m-u- 17

18- == mmmm e n I (SAPI, C, P, M, L, N(8), N(R))==-==-m-m-mmmmnn >
<mmmmmmmmmm e RR (SAPI, R, M, L, N(R), F)----mmmmomomommo—o 19

20-mmm e I (SAPI, C, P, M, L, N(S), N(R))-----memmmomm= >
Cmmmmm e RR (SAPI, R, M, L, N(R), F)-romommommmomemman 21

22--mmmmmmmm e I (SAPI, C, P, M, L, N(8), N(R))------mm-mmmm- >
e RR (SAPI, R, M, L, N(R), F)--cmmmemmmmmmnemm- 23

24---mmmmmm - I (SAPI, C, P, M, L, N(8), N(R))--mmmmmmmmmmmm >
Qmmmmmm e RR (SAPI, R, M, L, N(R), F)-crooccmcmconaoan- 25

26-mmmmm e I (SAPI, C, P, M, L, N(S), N(R))=---mmm-m-=mmu >
Cmmmmmmmmmemmeeo RR (SAPI, R, M, L, N(R), F)----mmmmmmmmmmmo—u 27
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The frames from the SS will be:

1,3,5,7,9,11,13,15,17:
One I frame (occurs nine times) containing:
SAPI = 0, C =1, P=0, M= 0, 0<= L <= N201
N(8) =0, 1, 2, 3....7, 0
N(R) = 0, 0, 0, O, 0, 1, 2, 3, 4
information field = Identity Request (IMEI)

19,21,23,25,27:
One RR frame (occurs five times) containing:
SAPI = 0, R=0, F =0, M=0, L =0, N(R) =5, 6, 7, 0,

The frames from the MS shall be:

2,4,6,8:
One RR frame (occurs four times) containing:
SAPI = 0, R=1, F=0, M=0, L =0, N(R) = 1,2,3,4

10,12,14,16,18,20,22,24,26:
One I frame (occurs nine times) containing:
SAPI = 0, C = O, 0, M= 0, 0O<= L <= N201
N(R) = 5,6,7,0,1 ,1,1
N(s) = 0,1,2,3,4 , 0
1

P
: 1,
l5l I7

information field = Identity Response (IMEI)

[ |

VvV 3.23.1
December 1996
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Ir.5.2.2.2.2 Receipt of an I frame in the timer recovery state
Purpose:

To test that the MS is able to respond to I frames whilst in the timer
recovery state.

Method of test

The MS is brought into the multiple frame established state as described in
test IT.5.2.2.1.1.1.

The SS sends a IDENTITY REQUEST message asking for IMEI to the MS.

The MS shall respond with a RR frame though this may be incorporated with
the Identity Response I frame.

The SS does not respond to the I frame.

The MS shall wait for expiry of timer T200 and then repeat the I frame but
with the P bit set to 1.

The SS then sends a valid Identity Request I frame asking for IMEI which
does not acknowledge receipt of the I frame from the MS.

On the FACCH the MS may send an RR frame acknowledging the I frame.

The MS shall repeat the I frame, this frame will acknowledge receipt of the
second I frame from the SS.

The SS then acknowledges receipt of the MS I frame by sending a RR frame.

The MS shall send the next I frame. The SS acknowledges this I frame.

Expected sequence:

MS SS
<mmmmmmmmmooo- I (SAPI, C, P, M, L, N(S), N(R))-------------=n=- 1
2o e - RR (SAPI, R, M, L, N(R), F)-------ommmmmcmm oo~ >
May be incorporated
et I (SAPI, C, P, M, L, N(S), N(R))-=---------------- >
Timeout of T200
L e I (SAPI, C, P, M, L, N(8), N(R))-----mmmmmmmmmomm v >
Cmmmmmm - I (SAPI, C, P, M, L, N(S), N(R))---------------—~ 5
S5bis---------- RR (SAPI, R, M, L, N(R), F) may be sent---------- >
G--=mmmmmmm - I (SAPI, C, P, M, L, N(S), N(R))--------------c-- >
Timeout of T200
Cmmmmmmm e RR (SAPI, R, M, L, N(R), F)------ommmmmm e oo o - 7
8---mmmmmmm - I (SAPI, C, P, M, L, N(S), N(R))-----=---------==- >

R RR (SAPI, R, M, L, N(R), F)------c-o-omoooomooo 9
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The frames from the SS will be:

1,5:
One I frame (occurs twice) containing:
SAPI = 0, C =1, P=0, M= 0, 0<= L <= N201
N(S) = 0,1 N(R) =0

information field = Identity Request

7,9:

One RR frame (occurs twice) containing:

SAPI = 0, R=0, F=1,0, M=0, L =0, N(R) = 1,2
Requirements:

The frames from the MS gshall be:

2:
One RR frame containing:
SAPI = 0, R=1, F=0, M=0, L =0, N(R) =1
3,8:
One I frame (occurs twice) containing:
SAPI = 0, C =0, P=0, M= 0, 0<= L <= N201, N(R) = 1,2
N(S) = 0,1
information field = Identity Response
4,6

One I frame {occurs twice) containing:

SAPTI = 0, C =0, P=1, M = 0, 0O<= L <= N201, N(R)
N(S) =0

information field = Identity Response

I
Y
[\e]

S5bis: (possible only on the FACCH)
One RR frame containing:
SAPI = 0, R=1, F =0, M=0, L =0, N(R) =2
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IT.5.2.2.2.3 Segmentation and Concatenation
Purpose:

To test the proper use of segmentation and concatenation, Suspend and
resume.

Method of test

If the MS supports the UnStructuredSSData operation, then the MS is made to
activate an unknown supplementary service as defined in GSM 02.30 with the

following sequence *NN*gi: NN is chosen to be undefined in GSM 02.30 Annex

2 and si is an IA5 string of length 20 digits.

If the MS does not support the UnStructuredSSData operation, then the MS is
made to initiate a call.

The SS responds with the Immediate Assign procedure firstly allocating a
SDCCH and on the second repeat of the test a TCH.

The MS is brought into the multiple frame established state by continuing
as described in test II.5.2.2.1.1.1. The layer three message element in
the SABM will be CM Serv Request.

The SS sends the UA and waits for 10 seconds. The SS then sends an I frame
with CM Serv Accept.

The MS sends either:
- a Register message with an information element of more than 21
octets. This message is segmented between two I frames.
or
- a SETUP message.

The SS shall acknowledge only the I frame with More bit set to 1 (if any)
but it shall not acknowledge the I frame with More bit set to 0.

The SS then performs a handover (in the case of SDCCH this shall be finely
synchronised) while still on the assigned channel and without acknowledging
the last I frame of the MS Layer 3 message, making sure to fill the
Handover command to more than 21 octets (for example by using the cell
channel description element).

On the SDCCH the MS will go into timer recovery and resend the last I frame
of the Layer 3 message with the P bit set to 1 when it acknowledges the two
I frames of the Handover Command. On the FACCH the MS may simply
acknowledge both I frames.

The MS does not attempt to resend the last I frame of the Register or SETUP
message on the old channel but instead goes to the new channel where it
performs a random access using the Handover Access message and then
multiple frame establishment without contention resolution as described in
test II.5.2.2.1.2.1,

The MS shall then send an I frame with the Handover complete message.
Assuming this is a finely synchronised handover.

The SS acknowledges this I frame.

The MS shall then resend the previous Register or SETUP message, that is
all frames which are acknowledged in the usual way.

The test has to be repeated on the FACCH.
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Expected sequence:

MS SS
R SABM (SAPI, C, P, M, L)--ccmmmmmcmmeee o >
Cmmm oo UA (SAPI, R, F, M, L)---mmmmmmmoo oo 2
Cmmmmm e es I (SAPI, C, P, M, L, N(S), N(R))--------mmommmmv 3
fo-mmmmmmmmom - RR (SAPI, R, F, M, L, N(R))=mmmrmmmmmmmmm e e o >

May be incorporated

R LT I (SAPI, C, P, M, L, N(S8), N(R))----------------- >

May be absent

R RR (SAPI, R, M, L, N(R), F)---------mmmmmmmmmmm 6

e I (SAPI, C, P, M, L, N(S), N(R))-----mmmmmmmmmmm >

Cmmmmmmmmmm - I (SAPI, C, P, M, L, N(S), N(R))-------~=-==--~-- 8

Gmmm e I (SAPI, C, P, M, L, N(S), N(R))--m-=re--mmmmmm== >
(see Note 1)

R I (SAPI, C, P, M, L, N(S), N(R))-=-===-====m----- 10

R I (SAPI, C, P, M, L, N(S), N(R))------mmmmmmmm oo >

(see Note 2)

khkkkkkkkhkkkkkkkkkkkkkk** Channel Change ****kkkkkkkkkkhkhhdkhhdhrs
dkkkkkkkkkkkkkkkkkx including Handover ACCesS * %%k kkkhkkkkkkhkk sk

12-mmmmmmmmm e SABM (SAPI, C, P, M, L)-----=cmmmmmmmmo o >
Qmm e UA (SAPI, R, F, M, L)---mmmmmmmmmomemo oo 13
14--mmmmmmm oo - I (SAPI, C, P, M, L, N(S), N(R))-----mmmmmmmmmmm >
Cmmmmm e RR (SAPI, R, F, M, L, N(R))--m-rmmmmmmommmeam 15
16------------- I (SAPI, C, P, M, L, N(S8), N(R))-=-----------m--~ >
May be absent
Cmmmmm - RR (SAPI, R, M, L, N(R), F)--mmmmmmmmmmomo oo e 17
18----=-------- I (SAPI, C, P, M, L, N(S), N(R))---------=-=-=--- >
D RR (SAPI, R, M, L, N(R), F)--oommommmmmmooome o 19
Fill
20 == mmmmmmmmmm e m e UL (C, P, M, L)---mmmmmmm e - >
FRAME

Note 1: The MS may send RR frames on the FACCH in addition to the I frames

in 9 and 11.

Note 2: The I frame in 11 is optional.
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The frames from the SS will be:

2:
One UA frame containing:
SAPI = 0, R=0, F=1, M= 0, L = L of SABM
information field = information field of SABM
3:
One I frame containing:
SAPI = 0, C=1, P=0, M= 0, 0 < L <N201
N(S) = 0, N(R) = O
information field = CM Service Accept
6:
This frame is sent only if frame 5 wag received
One RR frame containing:
SAPI = 0, R=0, F =0, M=20, L =0, N(R) =1
8,10:
Two I frames containing:
SAPT =0, C=1, P=0, M= 1,0, L = N201,<=N201
N(S) = 1,2, N(R) =1 or O
information field = Handover
13: One UA frame containing:
SAPI = 0, R=0, F=1, M= 0, L = 0
15,17,19:

Two or three RR frames containing:

SAPI = 0, R=0, F=0, M=0, L =0, N(R) =1,20r 1,2,3

Requirements:

The frames from the MS shall be:

1:

9,1

Not

One SABM frame containing:
SAPTI = 0, C =0, P=1, M= 0, 0 <= L <= N201
information field = CM Service Request

One RR frame containing:
SAPI = 0, R=1, F=0, M=0, L = 0, N(R) =1

The first I frame may be missing
Two I frames containing:

SAPT =0, C=0, P=0, M=1,0, L = N201,<=N201, N({(S)

N(R) = 1
information field = Register or Setup

1:

Two I frames containing:

SAPI =0, C=0, P=1, M= 0, 0< L <= N201, N(S)
N(R) = 2,3

information field = Register or Setup

e : The I frame in 11 is optional.

V 3.23.1
December 1996
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12:

14:

16,

20:

One SABM frame containing:
SAPI = 0, C=0, P=1, M=0, L =0

One I frame containing:

SAPT =0, C =0, P=0, M= 0, 0< L <N201, N(8) = 0,
N(R) = 0

information field = Handover Complete

18:

The first I frame may be missing

Two I frames containing:

SAPI =0, C=0, P=0, M=1,0, L = N201, 0O< L <= N201,
N{(S) = 1,2 or 1 N(R) = 0

information field = Register or Setup

UI frame containing:
C=0, P=0, M=0,L=0

vV 3.23.1
December 1996
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II.5.2.2.3 Normal Layer 2 Disconnection
Purpose:

To test the normal data link disconnection sequences.

Method of test

The data link is setup between the MS and the SS as in test II.5.2.2.1.1.1.
The SS sends a Laver 2 Disconnect message to the MS.

The MS shall respond with a UA frame and return to the idle state; no more
Layer 2 (I, S or U) frames, except possibly one or more 'fill' frames,

shall be sent. This is checked during a time defined as 4 * T200.

The SS confirms that the MS has returned to the idle state by performing
test IT.5.2.2.1.1.1.

Expected sequence:

MS ss
Qmmmmmmmmmmmm oo DISC (SAPI, C, P, M, L)=---m---==c---=mmo- 1
2mm e UA (SAPI, R, M, L, F)-----mmmmom—mmmmmmmoo= >

The frames from the SS will be:
1: One DISC frame containing:

SAPI = 0, C=1, P=1, M= 0, L =0

Requirements:

The frames from the MS shall be:

2: One UA frame containing:
SAPI = 0, R=1, F=1, M =0, L =20

No other Layer 2 (I, S or U) frames, except possibly one or more 'Fill'
frames, shall occur.
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II.5.2.2.4 Test of Link failure

II.5.2.2.4.1 I Frame loss (MS to S88)

Covered in test I1II.5.2.2.2.2.

Ir.5.2.2.4.2 RR Regponge frame loss (SS to MS)

Covered in test II.5.2.2.2.2.

1r.5.2.2.4.3 RR response frame loss (MS to SS)
Purpose:

To test the Layer 2 recovery mechanism in the event of RR frame loss.

Method of test

The MS is brought into the multiple frame established state as described in
test II.5.2.2.1.1.1.

The 88 sends a I frame containing a Layer 3 message using PD=1111 (e.g.
OFH) to the MS. The L3 message is TEST INTERFACE with tested device equal
to 0.

The MS shall respond with a RR frame.

The SS ignores the RR frame from the MS but after T200 from the I frame
sent by the $S the $S repeats the I frame but with the P bit set to 1. This
simulates loss of the RR from the MS.

The MS shall respond with either an RR or REJ frame.

Note: This requirement is less restrictive than TS GSM 04.06.

Expected sequence:

MS SS
R I (SAPI, C, P, M, L, N(8), N(R))------=------- 1
2ommmmm - RR (SAPI, R, M, L, N(R), F)=-v----o-o=mmmmooo- >
Timeout of T200

Cmmmmm s I (SAPI, C, P, M, L, N(S), N(R))=-==-=------=--- 3
R R E R RR (SAPI, R, M, L, N(R), F)-~------c-commuoo—- >
OR

R T T REJ (SAPI, R, M, L, N(R), F)--------m=-----on= >

The frames from the SS will be:

1l: One I frame containing:
SAPI 0, ¢C=1, P=0, M=0, L =3
N(S) 0, N(R) = 0

3: One I frame containing:
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SAPI
N(s)

0, =1, P=1, M=0, L =3
0, N(R) =0

Requirements:

The frames from the MS shall be:

2: One RR frame containing:

SAPTI =0, R=1, F=0, M=0, L =0, N(R) =1
4: One RR frame containing:

SAPTI = 0, R=1, F =1, M= 0, L = 0, N(R) =1
OR
4: One REJ frame containing:

SAPI = 0, R=1, F=1, M=0, L = 0, N(R) =1
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I1.5.2.2.5 Test of Frame transmisgsion with incorrect C/R values
Purpose:

To test that the MS will react correctly upon the reception of a frame with
incorrect C/R value.

Method of test:

Perform the establishment of the dedicated physical resource according to
I1.5.2.1.1.5 and initialize the link as in II.5.2.2.1.1.1. Then proceed as
stated below.

Ir.5.2.2.5.1 I frame with C bit set to zero

Purpose:

To test that the MS will take no action when it receives an I frame with
the C bit set to zero (R).

Method of test:

The data link is set up between the MS and the SS as in test
IT.5.2.2.1.1.1.

The SS shall send an I frame with the C bit set to zero to the MS.

The SS shall then wait for at least 4 times T200 to make sure that the MS
does not respond to that I frame but that the MS keeps sending fill
frames.

The SS shall after 4 times T200 send a RR command, P bit set to 1.

The MS shall respond with a RR response, F bit set to 1.

Expected sequence:

MS ss
Cmmmmm e - I (SAPI, C, P, M, L, N(8), N(R))--rmmmmmm—mmmm= 1
Fill
R L T T PP UL (C, P, M, L)----mmmmmmmmmmmmmommm oo >
FRAME
Qe RR (SAPI, C, M, L, N(R), P)----m-mmmmmmmmmommm 3
gommmmm e RR (SAPI, R, M, L, N(R), F)----m-mmmmmmmemonn >

The frames from the SS will be:

1: One I frame containing:
SAPI = 0, C =0, P=1, M =0, 0<= L <= N201
N(R) = 0, N(S) =0
Information field = Identity Request

3: One RR frame containing:
SAPI = 0, C=1, P=1, M= 0, L = 0, N(R) =0
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2: UI frames containing:
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C =20,

SAPI = 0,
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P:O,M=O,L=O
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R=1, F=1, M =
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SABM frame with C bit set to zero

To test that the MS will take no action when it receives an SABM frame with
the C bit set to zero (R).

Method of test:

The MS is brought into the multiple Frame established state as described in
test IT.5.2.2.1.1.1.

The SS sends an I frame containing a Layer 3 message using PD=1111 (e.g.

OFH) in order to raise V(R)
TEST INTERFACE with tested device equal to 0.

The

The

The

The

The

MS shall

SS sends

SS shall

MS shall

in the MS to 1.

The L3 message is

acknowledge this by the appropriate RR frame.

SABM with the C bit set to zero.

after 4 times T200 send a RR command, P bit set to 1.

respond with a RR response,

F bit set to 1.

MS is returned to the idle state as described in II.5.2.2.1.1.6.

Expected sequence:

MS Ss
Qmmmmmmm e I (SAPI, C, P, M, L, N(S), N(R))-=---=---------- 1
2mmmm e RR (SAPI, R, M, L, N(R), F)=-mmmmmmmmmooeo >
Cmmmmm - SABM (SAPI, C, P, M, L)------mmmmmmm oo 3

Fill
fmmm e UL (C, P, M, L)-----mmmmmmmmmeee e >
FRAME
Cmmmmmmmm e RR (SAPI, C, M, L, N(R), P)--=-------mmmmmmmmmn 5
G- mmm e RR (SAPI, R, M, L, N(R), F)=---cmmmmmmmmmee e >
The frames from the SS will be:
1: One I frame containing:
SAPTI =0, C=1, P=0, M=0, L = 3
N(s) = 0, N(R) =0
3: One SABM frame containing:
SAPI = 0, C =0, P=1, M=0, L =20
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5: One RR frame containing:

SAPI =0, C=1, P=1, M= 0, L = 0, N(R) =0
Requirements:
The frames from the MS shall be:
2: One RR frame containing:

SAPI = 0, R=1, F =0, M=0, L = 0, N(R) = 1
4: One UI frame containing:

Cc = 0, P=0, M=0, L =20
6: One RR frame containing:

SAPI = 0, R=1, F =1, M=0, L = 0, N(R) =1
II.5.2.2.6 Test of Errors in the Control Field

Purpose:

To test that the MS will react in the proper way to errors in the Control
Field.

Ir.5.2.2.6.1 N(S) sequence error
Purpose:

To test that the MS will ignore the contents of the I field of an out-of-
sequence I frame from the SS.

Method of test:

The MS is brought into the multiple Frame established state as described in
test IT.5.2.2.1.1.1.

The SS shall send a correct I frame containing Identity Request.

The MS shall acknowledge this in a RR frame or piggy back the
acknowledgement onto the I frame carrying Identity Response.

The SS shall then send an I frame containing Identity Request with
incorrect N(S) but correctly acknowledging the MS's I frame; P bit set to
Zero.

The MS shall send a REJ frame.

The S8S shall, after T200, send another I frame with incorrect N(S), P bit
set to 1 this time.

The MS shall respond with a REJ, F bit set to 1.

The MS shall resume the transmission of fill frames.
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MS SS
o mmmmmm e I (SAPI, C, P, M, L, N(8), N(R))-=v-mmm-m-oo- 1
2 RR (SAPI, R, M, L, N(R), F)-----m-mmmmmmmmmman >

May be incorporated
3o I (SAPI, C, P, M, L, N(S), N(R))----------oo-- >
R R I (SAPI, C, P, M, L, N(S), N(R))----------=~--~ 4
Bmmmmmm e REJ (SAPI, R, P, M, L, N(R))-----m--mmmmmmmemn >
Time out of T200.
Qmmmmmmm e I (SAPI, C, P, M, L, N(S), N(R))-------------- 6
R T REJ (SAPI, R, F, M, L, N(R))-----------o-cc= >
Fill
B mmmmmmmmmmmmmmmm e UL (C, P, M, L)-=====--mmmmmmmm oo >
FRAME
The frames from the SS will be:
1l: One I frame containing:
SAPT =0, C=1, P=0, M=0, 0 <= L <= N201
N(S) =0/ N(R) = 0
information field = Identity Request
4: One I frame containing:
SAPI = 0, C =1, P=0, M=0, 0 <= L <= N201
N(S) = 0, N(R) =1
information field = Identity Request
6: One I frame containing:
SAPT = 0, C=1, P=1, M =0, 0 <= L <= N201
N(S) = 0, N(R) = 1
information field = Identity Request

Requirements:

The frames from the MS shall be:

2: One RR frame containing:

SAPI = 0, R=1, F=0, M=0, L = 0, N(R) = 1

3: One I frame containing:

SAPI = 0, C =0, P=0, M=0, 0 <= L <= N201
N(R) = 1, N(S) = 0
information field = Identity Response

5: One REJ frame containing:

SAPI = 0, R=1, P=0, M=0, L = 0, N(R) =1

7: One REJ frame containing:

SAPT = 0, R =1, F =1, M= 0, L =0, N(R) =1

8: One UI frame containing:
=0, P=0, M=0, L =20
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II1.5.2.2.6.2 N(R) sequence error

Purpose:

To test that the MS will detect a N(R) sequence error and react in the
proper way to it.

Method of test:

The MS is brought into the multiple Frame established state as described in
test II.5.2.2.1.1.1.

The SS shall send an I frame containing an information field of length N201
and an incorrect receive seguence number.

The MS may
a) send a DISC frame within N200*T200 or
b) perform a "local end release'".

In case a) the SS shall respond with a UA frame. In case b) it detects a
lower layer failure.

Note: The delay N200*T200 is specified for test purpose only. It is
assumed that the L3 reaction time within the MS to command a release
is less than this delay, which is less than the delay before the SS
would detect a L2 failure.

Expected sequence:

MS SS
Cmmmm e I (SAPI, C, P, M, L, N(R), N(8))--mmm-mmmmmmm 1
optional:

 J DISC (C, P, M, L) ---mmmmmmmmmmmmmmmmmommm e == >
R UA (R, F, M, L)---m-mmmommmmmmm oo 3

The frames from the SS are:

1: One I frame:
SAPI = 0, C =1, P=0, M= 1, L = N201
N(R) = 1, N(S) = O

In case a):
3: One UA frame:
SAPI = 0, R=0, F=1, M=0, L =0

Requirements:

The frame from the MS in case a) shall be:

2: One DISC frame:
SAPI =0, C =0, P=1, M= 0, L =0
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Yr.5.2.2.6.3 Improper F bit
Purpose:

To test that the MS, being in the timer recovery state, will return to the
multiple frame established state only after having received an RR response
with the F bit set to 1. This test is covered in test II.5.2.2.2.2.

IT.5.2.2.7 Test on Receipt of invalid frames
Purpose:

To test that the MS will ignore all invalid frames.

Method of test:

The data link is set up between the MS and the 8S as in test
IT.5.2.2.1.1.1.

The SS shall then transmit an:

- RR frame with the Length Indicator greater than zero
and a faulty N(R)

- REJ frame with the EA bit set to zero and a faulty N(R)

- SABM frame with the EL bit set to zero

- DM frame with the Length Indicator greater than zero

- DISC frame with the M bit set to 1

- UA frame with the EA bit set to zero

- I frame with the Length Indicator greater than N201

- I frame with the M bit set to 1 and the Length Indicator
less than N201.

- command frames with correct Address and Length Indicator
field and a non-implemented control field.

After T200 the SS shall in every case transmit an RR command, P bit set
to 1.

The MS shall respond with an RR response, F bit set to 1.
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Expected sequence:
MS Ss
Cmmmmmm e RR (SAPI, R, F, M, L, N(R))-=vmemmmmmm e e e 1
Fill
e E T UL (C, P, M, L)-=--mmmmmmmmmm oo >
FRAME
Qmmmmmmmmme oo RR (SAPI, C, P, M, L, N(R))------m-mmmmmmm oo 10
1le-cmocomoeoaon RR (SAPI, R, F, M, L, N(R))----m-mmmmmmmmmmmmu >
Cmmm REJ (SAPI, R, F, M, L, N(R)-~-mmmemmmmmmmme 3
Fill
T UL (C, P, M, L)--m-mmmmmmmmme oo >
FRAME
Qmmmmmmm e RR (SAPI, C, P, M, L, N(R))-----mmmmmmmemm o 10
1l----=-mmmmmmmm - RR (SAPI, R, F, M, L, N(R))-------=-----=------ >
Kmmmmmmmm—— - SABM (SAPI, C, P, M, L)----mmmomcmmmmmmmmmmm o 4
Fill
P e UL (C, P, M, L)-===--mm-mmmmmmmmmmoo >
FRAME
Cmmmm e RR (SAPI, C, P, M, L, N(R))-==n-mrm-mmm=mmmmmm 10
1l-memmmmmm e RR (SAPI, R, F, M, L, N(R))-----mmmmmmmmmmmm >
Kmmmmm e DM (SAPI, R, F, M, L)-=-momemommmmmmmoommo o 5
Fill
R R UL (C, P, M, L)---mmmmmmmmmmmmm e >
FRAME
Cemecemceneeannn- RR (SAPI, C, P, M, L, N(R))----mmmmmmmmmmm e 10
ll--mmmmmmm e - RR (SAPI, R, F, M, L, N(R))-------mmoomeeeo >
R DISC (SAPI, C, P, M, L)-=--r-m----mmmmmmmmmmmem 6
Fill
Dmm e UL (C, P, M, L)-------mmmmmmmmmmme o~ >
FRAME
e RR (SAPI, C, P, M, L, N(R))==-m-mmmmmmmm e =~ 10
s R RR (SAPI, R, F, M, L, N(R))----cmmmmmmmmmmmm oo >
Cmmmmmm o UA (SAPI, R, F, M, L)-----mmmmmmmmm oo >7
Fill
R T UL (C, P, M, L)=--mmmmmmmmmmmmmmme o= >
FRAME
Cmmmmmmmmm e RR (SAPI, C, P, M, L, N(R))-----mmmmmm e mmm 10
1l-mmmmmmme oo RR (SAPI, R, F, M, L, N(R))---m-mmmmmmmmomo oo - >
Cmmmmm e I (SAPI, C, P, M, L, N(R), N(S))---------==nn= 8
Fill
2o em e ———— UL (C, P, M, L)---mmmmmmmmmm e e - >
FRAME
Cmmmmmm e RR (SAPI, C, P, M, L, N(R))=mmwom=rmmmmmmm o=~ 10
I RR (SAPI, R, F, M, L, N(R))-==-mmmmmmmmmee oo >
R I (SAPI, C, P, M, L, N(R), N(S))--------o-u--- 9
Fill
R e P UL (C, P, M, L)~----=---mmmmmmm oo >
FRAME
Qe mmmmm oo RR (SAPI, C, P, M, L, N(R))===wmm-mmmm—mmm = 10
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11---------------- RR
< ————————————————————
Fill
o Y
FRAME
C==m—mmmmmmmm— - RR
1lee e RR
e e
Fill
S
FRAME
e RR
1l---m e RR
e
Fill
e
FRAME
C==mm—mmm-mmmmm - — - RR
11-----=-~mommemm RR
< ____________________
Fill
W
FRAME
K m e mm e m e e RR
11---------- oo - RR
e
Fill
R
FRAME
Cmmmmmmmmm i mmmm RR
i1---------------- RR
€ —————
Fill
G
FRAME
e RR
11----------=-=----- RR
< ____________________
Fill
D e -
FRAME
e e RR
11---------r oo - RR
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(SAPI, R, F, M, L, N(R))-=-=---c-moommo--- >
—————————————————————————————————————————— 12
————— UL (C, P, M, L)--------—-—-mmmmmm o= >
(SAPI, C, P, M, L, N(R))----mmmmmmmemmammn 10
(SAPI, R, F, M, L, N(R))-=--=-------------- >
------------------------------------------ 13
----- UL (C, P, M, L)---mmmmmmm e
(SAPI, C, P, M, L, N(R))==mmmmmmmmmmo e 10
(SAPI, R, F, M, L, N(R))-----mmmmmmmmmme e >
—————————————————————————————————————————— 14
————— UL (C, P, M, L)-=----------cmcmmmmem>
(8API, C, P, M, L, N(R))--vo-mmmmmmmmmm o - 10
(SAPI, R, F, M, L, N(R))==mmrmmmmmmmmmmm o=~ >
—————————————————————————————————————————— 15
----- UL (C, P, M, L)~--mmmmmmmmmmmm e e o — ===
(SAPI, C, P, M, L, N{(R))-—-----mmmmmmm e o= 10
(SAPI, R, F, M, L, N(R))----------mommmmm-— >
------------------------------------------ 16
----- UL (C, P, M, L)----=-------mmmmemm—=>
(sapI, C, P, M, L, N(R))——————---—-; —————— 10
(SAPI, R, F, M, L, N(R))--cmmmmmmmmm e - >
—————————————————————————————————————————— 17
————— UL (C, P, M, L)mrremmmmmmm oo - ——>
(SAPI, C, P, M, L, N(R))------------------ 10
(SAPI, R, F, M, L, N(R))---------=-ooommon- >
------------------------------------------ 18
----- UL (C, P, M, L) ---mmmmmmmmmmmmme oo o>
(SAPI, C, P, M, L, N(R))------mmmmmm e 10
(SAPI, R, F, M, L, N(R)) mrmmmmmmmmmmmmmmm - >
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The frames from the 88 are:

1: A RR frame:

SAPT = 0, R=0, F=0, M=0, L >0, N(R) =1
3: A REJ frame:

SAPI = 0, R=0, F=0, M=0, L =0, N(R) =1, EA = 0
4: A SABM frame:

SAPI = 0, C=1, P=1, M =0, L = 0, EL = 0

5: A DM frame:
SAPI = 0, R=0, F =1, M=0, L >0

6: A DISC frame:
SAPI = 0, C =1, P=1, M=1, L = 0,

7: A UA frame:

SAPI = 0, R=0, F=0, M=0, L =0, EA =0
8: An I frame:

SAPI = 0, C =1, P=0, M= 0, L > N201, N(R) = 0, N(S) = 6
9: An I frame:

SAPI = 0, C =1, P=0, M=1, L < N201, N(R) = 0, N(S) = 7
10: An RR frame:

SAPT =0, C=1, P=1, M= 0, LL = 0, N(R) =0

12: A command frame with
Control Field = xxx1 1101

13: A command frame with
Control field = xxx1 1011

14: A command frame with
Control field = xxx1 0111

15: A command frame with
Control field = 01x1 1111

16: A command frame with
Control field = 1xx1 1111

17: A command frame with
Control field = 0011 0011

18: A command frame with
Control field = 1xx1 0011

Note: An "x" stands for an arbitrary bit wvalue.

Requirement:
The frames from the MS shall be:

2: A UI frame:
Cc =0, P=0, M=0, L =20

11: A RR frame:
SAPI = 0, R=1, F=1, M= 0, L = 0, N{(R) =0
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IT.5.3 TESTING OF LAYER 3 FUNCTIONS

ref: GSM 04.08

Note: The tests on functioning of the elementary procedures in the MS are
grouped as the description of those procedures in GSM 04.08.
However, the test procedureg are carried out in an order which is
more logic for the purpose of testing.
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Ir.5.3.2 INITIAL TESTS
II.5.3.2.1 CHANNEL REQUEST

The Random Access procedure is specified in section 3.3.1.1 of GSM 04.08.
To verify the correct performance of the random access procedure by the MS,
two initial tests are performed, described in II.5.3.2.1.1 and in
IT.5.3.2.1.2.

Ir.5.3.2.1.1 TEST 1
Ir1.5.3.2.1.1.1 Purpose of the test

The purpose of this test is to verify that the MS

(a) spreads an initial CHANNEL REQUEST message with equal probability
on approximately the correct number of time slots,

(b) spreads retransmissions of a CHANNEL REQUEST message with equal
probability on Tx-integer timeslots,

(¢) retransmits exactly Max-retrans times a CHANNEL REQUEST message
if the network never responds to a CHANNEL REQUEST message.

Note: It is not possible to verify that a Mobile Station spreads an
initial CHANNEL REQUEST message on exactly the correct number of
time slots, because the exact moment is not known when the Mobile
station initially starts timer T3120. It is assumed that a Mobile
Station that is paged, will initially start timer T3120 in less than
0.95 seconds, and that the time to initially start timer T3120 will
not vary more than 5 ms between different performances of the random
access procedure.

Ir.5.3.2.1.1.2 Method of measurement
For each of the two cases:

- non combined CCCH/SDCCH, and

- combined CCCH/SDCCH,

(a}, (b) and (¢) from II.5.3.2.1.1.1 are checked with low values for
Tx-integer and for Max-retrans in test cases 1 and 2.

The tests are repeated in reduced form with randomly chosen values for
Tx-integer and Max-retrans in test cases 3 and 4.
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II.5.3.2.1.1.3 Test case 1
Ir.5.3.2.1.1.3.1 Initial conditions
The SS simulates a BSS with exactly one cell.
a) The MS has successfully performed a location update.
b.1) RACH Control Parameters (GSM 04.08, 10.5.2.17)
- Tx-integer is set at 5 slots used to spread transmission,
{(coded as 0010).
- Max retransmission is set to 1, (coded as 00).
b.2) Control Channel description (GSM 04.08, 10.5.2.8)

- CCCH-CONF indicates 1 basic physical channel used for CCCH not
combined with SDCCH, (encoded as 000).

Ir.5.3.2.1.1.3.2 Procedure 1

In the following, let

NO = max (8, Tx-integer)
Tl = 0,25
K = 200.
The following procedure shall be repeated for k= 1, ... , K.
a) The SS sends a PAGING REQUEST TYPE 1 message on the paging subchannel

corresponding to the MS's IMSI with the correct TMSI.

b) The SS measures the number £(0,k) of CCCH RACH slots between the
sending of the PAGING REQUEST message and the reception of a CHANNEL
REQUEST message from the MS.

c) The SS stores £(0,k).
d) For 1= 1, ..., Max-retrans the following steps are performed:

d.1l) The SS measures the number f(i,k) of CCCH RACH slots between
- the moment where the last CHANNEL REQUEST message has been
received and an additional time of Tl seconds has elapsed,
and
- the reception of a new CHANNEL REQUEST message from the MS.

If £(i,k) exceeds Tx-integer-1 before a new channel request was
received, the complete test is finished with non-conformance.

d.2) The SS stores f£(i,k).

e) After reception of the last CHANNEL REQUEST message of d), the S8
sends an IMMEDIATE ASSIGNMENT REJECT megsage; the first Request
reference information element of this IMMEDIATE ASSIGNMENT REJECT
message corresponds to the last CHANNEL REQUEST message received; the
first Wait indication information element of this IMMEDIATE
ASSIGNMENT REJECT message specifies 0 seconds.

Ir.5.3.2.1.1.3.3 Analysis of test results

For i= 0, ..., Max-retrans and n=0, ..., Max f(i,k)
let S(i,n) = CARD {k | £(i,k) = n}.

Note: CARD {k | f(k) = n} is mathematical notation for the number of
times that f(k) equals n.
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I1.5.3.2.1.1.3.4 Requirements

1) All CHANNEL REQUEST messages sent by the MS during the procedure
shall specify the establishment cause "Answer to paging"
{(encoded as 100) .

2) After step a), the MS shall send a CHANNEL REQUEST message within
1 second.

3) S{0,n) <= 41 for all n; there is an integer no0 such that
S(0,n) = 0 for all n <« n0 and all n > no + NO + 1.

4) S(1,n) <= 60 for all n.

Note: The test limit has been computed to give a confidence of 99.74 %
that a unit which follows the requirements will pass. The number of
samples [200] has been chosen to get a good compromise between the
test time and the risk of passing a bad unit. (Increase of the
collision rate !)

IT.5.3.2.1.1.4 Test case 2
Ir.5.3.2.1.1.4.1 Initial conditions

The SS simulates a BSS with exactly one cell.
a) The MS has successfully performed a location update.
b.1) RACH Control Parameters (GSM 04.08, 10.5.2.17)
- Tx-integer is set at 5 slots used to spread transmission,

(coded as 0010).
- Max retransmission is set to 1, (coded as 00).

b.2) Control Channel description (GSM 04.08, 10.5.2.8)
- CCCH-CONF indicates 1 basic physical channel used for CCCH,
combined with SDCCH, (encoded as 001).

IT.5.3.2.1.1.4.2 Procedure 2

In the following, let

NO = max (8, Tx-integer)
TL = 0,35
K = 200.
The following procedure shall be repeated for k= 1, ... , K.
a) The SS sends a PAGING REQUEST TYPE 1 message on the paging subchannel

corresponding to the MS's IMSI with the correct TMSI.

b) The SS measures the number f(0,k) of CCCH RACH slots between the
sending of the PAGING REQUEST message and the reception of a CHANNEL
REQUEST message from the MS.
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c) The SS stores £(0,k).
d) For i= 1, ..., Max-retrans the following steps are performed:

d.1l) The SS measures the number f(i,k) of CCCH RACH slots between
- the moment where the last CHANNEL REQUEST message has been
received and an additional time of Tl seconds has elapsed,
and
- the reception of a new CHANNEL REQUEST message from the MS.

If £(i,k) exceeds Tx-integer-1 before a new CHANNEL REQUEST
message was received, the complete test is finished with
non-conformance.

d.2) The SS stores f(i,k).

e) After reception of the last CHANNEL REQUEST message of d), the SS
sends an IMMEDIATE ASSIGNMENT REJECT message; the second Request
reference information element of this IMMEDIATE ASSIGNMENT REJECT
message corresponds to the last CHANNEL REQUEST message received; the
second Wait indication information element of this IMMEDIATE
ASSIGNMENT REJECT message specifies 0 seconds.

Ir.5.3.2.1.1.4.3 Analysis of test results

For i= 0, ..., Max-retrans and n= 0, ..., Max f(i,k)
let s(i,n) = CcARD {k | £(i,k) = n}.

Note: CARD {k | f(k) = n} is mathematical notation for the number of times
that f (k) equals n.

I1.5.3.2.1.1.4.4 Requirements

1) All CHANNEL REQUEST messages sent by the MS during the procedure
shall specify the establishment cause "Answer to paging"
(encoded as 100).

2) After step a), the MS shall send a CHANNEL REQUEST message within
1 second.

3) S(0,n) <= 41 for all n; there is an integer n0 such that
S(0,n) = 0 for all n < n0 and for all n > n0 + NO + 1.

4) S(1,n) <= 60 for all n.

Note: The test limit has been computed to give a confidence of 99.74 %
that a unit which follows the requirements will pass. The number of
samples [200] has been chosen to get a good compromise between the
test time and the risk of passing a bad unit. (Increase of the
collision rate !)
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Ir.5.3.2.1.1.5 Test case 3
IT.5.3.2.1.1.5.1 Initial conditions

The $S simulates a BSS with exactly one cell.
a) The MS has successfully performed a location update.
b.1) RACH Control Parameters (GSM 04.08, 10.5.2.17)

- Tx-integer is randomly chosen in the range
{6,...,12, 14, 16, 20, 25, 32, 50} (encoded as 0011, ..., 1111).

- Max retransmission is randomly chosen
in the range {1, 2, 4, 7}, (coded as 00, ..., 11).

b.2) Control Channel description (GSM 04.08, 10.5.2.8)
- CCCH-CONF indicates 1 basic physical channel used for CCCH not
combined with SDCCH, (encoded as 000).
c) The upper rounded value of 230/Max-retrans is computed, let K be this
integer.

d.1l) The upper rounded value of 0.5 * Tx-Integer is computed, let s be
this integer.

d.2) A counter S is put to 0.

ITr.5.3.2.1.1.5.2 Procedure 3

In the following, let

NO = max(8,Tx-Integer)
Tl = 0.25.
The following procedure shall be repeated for k= 1, ..., K.
a) The SS sends a PAGING REQUEST TYPE 1 message on the paging subchannel

corresponding to the MS's IMSI with the correct TMSI.

b) The SS measures the number f£(0,k) of CCCH RACH slots between the
sending of the PAGING REQUEST message and the reception of a
CHANNEL REQUEST message from the MS.

c) For i= 1, ..., Max-retrans the following is performed:

The SS measures the number f{(i,k) of CCCH RACH slots between
- the moment where the last CHANNEL REQUEST message has been
received and an additional time of T1 seconds has elapsed, and
- the reception of a new CHANNEL REQUEST message from the MS.

If £(i,k) exceeds Tx-integer-1 before a new CHANNEL REQUEST message
was received, the complete test is finished with non-conformance.

d) If £(i,k) is greater or equal to s, the SS increments the
counter S by one,
( in other words f(i,k) »>= 8 ==> 8 = S+1 ).




GSM 11.10 Part IT.5.3.2 page 6 vV 3.23.1
December 1996

e) Depending on the value of k, step e.l) or e.2) is performed:

e.1) k < K:
After reception of the last CHANNEL REQUEST message of d), the
SS sends an IMMEDIATE ASSIGNMENT REJECT message; the third
Request reference information element of this IMMEDIATE
ASSIGNMENT MESSAGE corresponds to the last CHANNEL REQUEST
message received; the third Wait indication information element
of this IMMEDIATE ASSIGNMENT REJECT message specifies
0 seconds.

e.2) k = K:

After receipt of the last CHANNEL REQUEST message of d), the SS
monitors the RACH for 1 second.

II.5.3.2.1.1.5.3 Requirements

1) All CHANNEL REQUEST messages sent by the MS during the procedure
shall specify the establishment cause "Answer to paging"
(encoded as 100).

2) After step a), the MS shall send a CHANNEL REQUEST message within
1 second.

3) S / (K * Max-Retrans) shall be inside the following interval:
[ 0.8 - s / Tx-Integer ; 1.2 - 8 / Tx-Integer ]

4) For k = K, after step d), the Mobile Station shall send no more
CHANNEL REQUEST messages, but perform cell reselection.

Note: The confidence interval and the number of samples in requirement 3)
are chosen in such a way that the possibility of non accepting a
correct MS is less than 0.26 %.

Ir.5.3.2.1.1.6 Test case 4

Test case 4 is identical to case 3, with only the following difference:

Ir.5.3.2.1.1.6.1 Initial conditions

As an initial condition, CCCH-CONF indicates "1 basic physical channel used
for CCCH and SDCCH" (encoded as 001).

All the other initial conditions remain the same.

Ir.5.3.2.1.1.6.2 Procedure

As IT1.5.3.2.1.1.5.2, except that Tl is set to 0.35.

IT.5.3.2.1.1.6.3 Requirements

As 1I.5.3.2.1.1.5.3.
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Ir.5.3.2.1.2 TEST 2

Ir.5.3.2.1.2.1 Purpose of the test

Both for the value of timer T3120 and the random reference which is used as

a parameter of the CHANNEL REQUEST message, random numbers must be

generated in the range 0, ..., 31 (random reference), or, respectively, 0,
., K-1 where K = 3,...,12,14,16,20,25,32,50.

It must be sure that different MSs of one product series do not produce the

same sequences of random values. In order to test that, it is verified that

a MS produces different random references for a CHANNEL REQUEST after
having been switched off and on.

II.5.3.2.1.2.2 Initial Conditions

The MS is updated idle. The SS simulates a BS with exactly one cell.
The channel configuration will be non-combined CCCH/SDCCH.

Ir.5.3.2.1.2.3 Procedure

Let K= 7, D = 4.

The following steps a) to d) are performed for k = 1, ..., K:

a) The MS is switched off.

b) The MS is switched on.

c) After the MS is in service, the SS sends a PAGING REQUEST TYPE 1

message on the paging subchannel corregsponding to the MS's IMSI with
the correct TMSI.

d) The SS stores the random reference r(k) contained as a parameter in
the next CHANNEL REQUEST message sent by the MS.

Note: 8.5 seconds in step c¢) allow the Mobile Station to camp on the cell,
cf. IT.6.1.5.1.

II.5.3.2.1.2.4 Requirements

1) After step c), the MS must send a CHANNEL REQUEST message within one
second.

2) At least D values of r(1), ..., r(K) must be different.

Note: For the time of 1 second in requirement 1), cf. the note in

Ir.5.3.2.1.1.1.

D has been computed such that the probability of refusing a correct
MS is less then 0.027 %.
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II.5.3.2.2 IMSI DETACH/ATTACH (BASIC)

The procedure IMSI attach is described in GSM 04.08 section 4.4.3.
The procedure IMSI detach is described in GSM 04.08 section 4.3.4.

IT.5.3.2.2.1 Purpose of the test

The purpose of the test is to verify that the MS correctly performs IMSIT
detach/attach procedures when it is required by the network and upon
deactivation/activation or SIM removal/insertion and does not perform these
procedures when not required.

Ir.5.3.2.2.2 Method of test

a) The SS simulates a base station with BCCH/CCCH, with LAT equal to the
one stored in the SIM.

b) The SS sends SYSTEM INFORMATION TYPE 3 providing the ATT flag value.

Message SYSTEM INFORMATION TYPE 3 (GSM 04.08, 9.1.31)

Information Element Comment Value

Protocol Discriminator RR o110

Transaction Identifier not relevant 0000

Message Type 0001 1011

Cell Identity default wvalue

LAI the one stored in the SIM

Control Channel Description ATT flag (bit 7 in octet 2) (see procedures)

Cell Options default value

Cell Selection Parameters " "
RACH Control Parameters " "

I1.5.3.2.2.3 Procedure 1

a) The broadcasted ATT flag value is set to 0, that is "The MSs in the
cell are not allowed to apply IMSI attach and detach".

b) The MS is brought in "idle updated" state.

c) The MS is powered off.

d) The MS is powered on.

IT.5.3.2.2.4 Requirements 1

1) After step c¢), the MS shall not initiate the IMSI detach procedure.

2) After step d), the MS shall not initiate the IMSI attach procedure.
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IT.5.3.2.2.5 Procedure 2

This procedure is only performed if SIM removal is possible without
disconnection of the power supply (see PIXIT statement) .

a) The broadcasted ATT flag value is set to 0, that is "The MSs in the
cell are not allowed to apply IMSI attach and detach".

b) The MS is brought in "idle updated" state.

c) the SIM is removed from the MS.

d) The SIM is inserted in the MS.

IT.5.3.2.2.6 Requirements 2

1) After step c¢), the MS shall not initiate the IMSI detach procedure.

2) After step d), the MS shall not initiate the IMSI attach procedure.

II.5.3.2.2.7 Procedure 3

a) The broadcasted ATT flag value is set to 1, that is "The MSs in the
cell are allowed to apply IMSI attach and detach".

b) The MS is brought in "idle updated" state.

c) The MS is powered off.

IT.5.3.2.2.8 Requirements 3

1) After step c¢), the MS shall establish a RR-connection and sends the

IMSI DETACH INDICATION messade.

Message IMSI DETACH IND

Information Element Comment Value
Protocol Discriminator MM 0101
Transaction Identifier not relevant 0000
Message Type 0x00 0001
Mobile Classmark 1 as specified by the manufacturer

Mobile Identity TMST

Ir.5.3.2.2.9 Procedure 4

a) The MS is switched on.

b) The SS shall respond to the channel reguest with IMMEDIATE ASSIGN

allocating a SDCCH. It shall initiate no authentication or cipher
mode setting but just respond to the location updating request with a
LOCATION UPDATED ACCEPT (provided the request is correct) allocating
a new TMSI.
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IT.5.3.2.2.10 Requirements 4

1) After step a), the MS shall initiate a location updating with the
type "IMSI attach"

2) After step b), the MS shall answer with a TMSI REALLOCATION COMPLETE.

Message LOCATION UPDATE REQUEST (GSM 04.08, 9.2.13)

Information Element Comment Value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

Message Type 0x00 1000

Location Updating Type IMSI attach 0010

Ciphering key sequence number 0000

LAT the one stored in the SIM

Mobile station Classmark 1 as specified by the manufacturer

Mobile Identity TMSI

Message LOCATION UPDATE ACCEPT (GSM 04.08, 9.2.11)

Information Element Comment Value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

Message Type 0000 0010

LATI the one stored in the SIM

Mobile Identity TMSI

Message TMSI REALLOCATION COMPLETE (GSM 04.08, 9.2.15)

Information Element Comment Value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

Message Type 0x01 1011

Ir.5.3.2.2.11 Procedure 5

This procedure is only performed if SIM removal is possible without
disconnection of the power supply {(see PIXIT).

a) The broadcasted ATT flag value is set to 1, that is "The MSs in the
cell are allowed to apply IMSI attach and detach".

b) The MS is brought in "idle updated" state.

c) the SIM is removed from the MS.

IT.5.3.2.2.12 Requirements 5

1) After step c¢), the MS shall establish a RR-connection and sends the

IMST DETACH INDICATION message.

Message IMSI DETACH IND

Information Element Comment Value
Protocol Digscriminator MM 0101
Transaction Identifier not relevant 0000
Message Type 0x00 0001
Mobile Classmark 1 as specified by the manufacturer

Mobile Identity TMSI
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I1.5.3.2.2.13 Procedure 6

This procedure is only performed if SIM removal is possible without
disconnection of the power supply (see PIXIT).

a) The MS is switched on and then the SIM is inserted.

b) The SS shall respond to the channel request with IMMEDIATE ASSIGN
allocating a SDCCH. It shall initiate no authentication or cipher
mode setting but just respond to the location updating request with a
LOCATION UPDATED ACCEPT (provided the request is correct) allocating
a new TMSI.

II.5.3.2.2.14 Requirements 6

1) After step a), the MS shall initiate a location updating with the
type "IMSI attach"

2) After step b), the MS shall answer with a TMSI REALLOCATION COMPLETE.

Message LOCATION UPDATE REQUEST (GSM 04.08, 9.2.13)

Information Element Comment Value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

Message Type 0x00 1000

Location Updating Type IMSI attach 0010

Ciphering key sequence number 0000

LAT the one stored in the SIM

Mobile station Classmark 1 as specified by the manufacturer

Mobile Identity TMST

Message LOCATION UPDATE ACCEPT (GSM 04.08, 9.2.11)

Information Element Comment Value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

Message Type 0000 0010

LAT the one stored in the SIM

Mobile Identity TMSI

Message TMSI REALLOCATION COMPLETE (GSM 04.08, 9.2.15)

Information Element Comment Value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

Message Type 0x01 1011
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II.5.3.2.3 TEST OF SEQUENCED MM/CC MESSAGE TRANSFER

IT.5.3.2.3.1 General

According to GSM 04.08, section 2.4.1 [Variables and sequence numbers] the
RR sublayer of the MS shall have an associated send state variable V(SD)
("Send duplicated") for sending MM and CM messages. This send state
variable has been introduced to avoid the duplication of MM and CM
messages, e.g. in the case of Handover.

IrI.5.3.2.3.2 Purpose of the test

- Check that the V(SD) is set correctly to 0 by the MS at the
beginning of the establishment of the first RR connection.

- Check that the MS increments correctly this variable.

II.5.3.2.3.3 Method of test

a) The SS originates a link establishment and the following messages are
sent on the air-interface:

- PAGING REQUEST (#1) (SS>MS)

- CHANNEL REQUEST (MS>S8S)

- IMMEDIATE ASSIGNMENT (SS>MS)

- PAGING RESPONSE (MS>SS) (Layer 2 establishment).

b) The SS sends the Mobility Management Message IDENTITY REQUEST.

c) Step b) is repeated 10 times.

IT.5.3.2.3.4 Requirements

1) The MS shall send an IDENTITY RESPONSE message where N(SD)=0.

2) In step c), the MS shall send alternately the value 1 and 0 in the

N(SD) field of the IDENTITY RESPONSE message.
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IT.5.3.3 TEST OF MS FUNCTIONS IN IDLE MODE

Ir.5.3.3.1 INITIAL CONDITIONS

The SIM shall contain a PLMN-Selector that contains only the HPLMN of the

MS, and an empty forbidden PLMN list.

During the tests in II.5.3.3.2 and II.5.3.3.3,

apply:

RACH control parameters

In cells 1 to 7:

Max retrans = 01, 2 retransmissions
Tx-integer = 0111, (10) slots for spreading
CB, Cell Barred = 0, access 1s allowed
RE = 1, reestablishment not allowed

AC C00 to AC C15 = 0, access is not barred

In cell 8:

Max retrans = 01, 2 retransmissions
Tx-integer = 0111, (10) slots for spreading

CB, Cell Barred = 1, access is not allowed

RE = 1, reestablishment not allowed

AC C00 to AC C15 = 0, access is not barred

the following parameters

Cell PLMN BA - ARFCN bit = 1
perm.
1 00000100 7, 39, 65, 66, 85, 97, 124
2 00000100 8, 40, 67, 68, 86, 98, 123
3 00000100 9, 41, 69, 70, 87, 99, 122
4 00000100 10, 42, 71, 72, 88, 100, 121
5 00000100 11, 43, 73, 74, 89, 101, 120
6 00000100 12, 44, 75, 76, 90, 102, 119
7 00000100 13, 45, 77, 78, 91, 103, 118
8 00000100 124
Location area identification
Cell MCC1 MCC2 MCC3 MNC1 MNC2 LAC
1 0 0 2 0 F X
2 0 0 3 2 F bl
3 0 0 4 3 F x
4 [¢] 0 5 4 F X
5 0 0 6 5 F bid
6 0 0 7 6 F X
7 0 0 8 7 F X
8 0 0 1 0 1 X
Note 1: 'x' denotes any value.

Note 2: The MS representation of the MCC,

manufacturer dependant.

The HPLMN of the MS

MNC on the Handset can be

Note 3: The NCC values of each cell must be different.
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Control channel description and BS options

All 8 cells:

CELL - RESELECT - HYSTERESIS = 010, 4dB RXLEV hysteresis

MS-TXPWR-MAX-CCH is given the value corresponding to the maximum available
output power from the MS under test.

RXLEV-ACCESS-MIN = 30

ATT = 0, no IMSI attach and detach

DTX = 0, no discontinuous transmission

BS-AG-BLKS-RES = 1, 1 block reserved for access grant

CCCH-CONF = 001, 1 SDCCHs combined with the CCCH

RADIO-LINK-TIMEOUT = 5, 10 seconds timeout

BS-PA-MFRMS = 010, 4 multiframes periods for paging

T3212 timeout value = H'00

Cell level (dBmicroVolt emf) BCCH ARFCN
1 +65 1
2 +63 7
3 +61 39
4 +55 65
5 +59 66
6 +57 85
7 +55 97
8 +53 124

Note: The SIM should contain a PLMN-Selector that contains only the HPLMN
of the MS, and an empty forbidden PLMN list.

IT.5.3.3.2 MS INDICATION OF AVAILABLE PLMNS
I1.5.3.3.2.1 Purpose of the test

To verify that a MS can present the available PLMNs to the user when asked
to do so in manual mode according to the requirements of GSM 05.08 and
02.11.

Ir.5.3.3.2.,2 Procedure

a) The MS is switched on, equipped with a SIM containing default values
except for those values listed under section II.5.3.3.1 (initial
conditions) .

b) The MS is put into manual network selection mode (see PIXIT).

IT.5.3.3.2.3 Requirements

1) On entering manual network selection mode, the MS shall present a

list of available PLMNs (MCC and MNC values, or any other valid
indications, see PIXIT), within 2 minutes. The list shall include the
MCC and MNC of cells 1 to 7, but not of cell 8.
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Ir.5.3.3.3 MS WILL SEND ONLY IF BSS IS "ON AIR"
IT.5.3.3.3.1 Purpose of the test

To verify that the MS will not produce any RF transmission if no BSS is
received.

I1.5.3.3.3.2 Procedure

a) The RF-signal for the BCCHs of cell 1 to 8 is switched off.

b) The SS shall wait 20 seconds to allow the MS to detect the loss of
cells.

c) By MMI, an attempt to originate a call is made.

d) By MMI, an attempt to originate an emergency call is made.

Step d) is only performed if the MS supports speech (see PICS/PIXIT
statement) .

Ir.5.3.3.3.3 Requirements

1) The MS must not give "service indication™".

2) In steps c¢) and d) the MS shall not produce any RF output.




GSM 11.10 Part 1I1.5.3.4 page 1 VvV 3.23.1
December 1996

IT.5.3.4 LOWER LAYER FAILURES IN LAYER 3 TESTING
IT1.5.3.4.1 Introduction

The text in this section is intended to develop a standardized way of
creating lower layer failures whilst testing the performance of Layer 3

signalling.
References: GSM 04.08, 04.06, 05.08

There are two groups of lower layer failures:
1) Detected by analysis of reception at Layer 1 (GSM 05.08, 04.08),

2) Data link layer failures.

IT.5.3.4.2 Layer 1 reception failures
- The absence of reception of correct frames on the SACCH until the
S counter reaches value 0 will be interpreted as a Layer 1 failure.
IT.5.3.4.3 Data Link layer failures

- Many kinds of error cases can be caused in Layer 2. For example to

many "T200 - timeout/retrying" - pairs.
Notes:
- All types of Data Link failures are indicated similarly to the
RR - layer (Release Indication).
- All types of Ll - failures are indicated similarly to each layer
(bbort Indication, Error Indication).
II.5.3.4.4 Lower layer failures, used for the tests in section

II.5.3

For L3 - testing different lower layer failures are performed:
1) T100 - timeout in Layer 1.

2) To many T200 - timeouts consecutively in Layer 2.
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II.5.3.5 TEST OF L3 ERROR HANDLING

ref: GSM 04.08

Ir1.5.3.5.1 ERRORS IN L3 MESSAGES
Ir.5.3.5.1.1 Wrong protocol discriminator
Purpose

To verify that the MS ignoreg megsages containing protocol discrimination
errors.

Test method

a) The SS simulates a base station with BCCH/CCCH.

b) The MS is paged and allocated a TCH.

c) With the MS having a call in progress, the SS sends a Status Enquiry
message with an error in the protocol discriminator.

Message: STATUS ENQUIRY

Information Element Comment Value

Protocol discriminator The value is reserved 0000

Transaction identifier Selected by SS 0XXX

Message Type 0011 0100

Note: If a MM message is sent with an error giving it a CC protocol

discriminator, this could be treated by the MS as being a CC message
with errors in the Message Type information Element. To make the
test unambiguous, the test uses a protocol discriminator that is

reserved.
Requirements:
1) The MS shall ignore the message.
II.5.3.5.2 TEST OF MS REACTION TO ERRORS IN TRANSACTION IDENTIFIER
ref: GSM 04.08 section 8.4
IT.5.3.5.2.1 Test of TI error in RR managemeht message

Purpose of the test

To verify that the MS ignores RR messages with incorrect TI.
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Initial conditions

The SS simulates a base station with BCCH/CCCH. The MS is in the MM-state
'idle,updated' and shall have successfully passed the test of section
IT.5.3.6.2.1 ('normal paging') thus ensuring that errors are the result of
erroneous TI.

Procedure

a) The MS is consecutively paged with PAGING REQUEST TYPE 1, using TI
values in the range 0001 - 0110 (binary) and also with TI set to 1000
i.e. non-zero value.
ref: GSM 04.08 section 10.3 Transaction Identifier

Message: PAGING REQUEST TYPE 1
Information element comment value
Protocol Discriminator RR 0110
transaction Identifier invalid 0001
- 0110

and also 1000
message type type 1 0010 0001
page mode normal 0000 0000
mobile identity TMSI
Requirement
1) The MS shall not respond to any paging request with TI set to non-

zero (coding includes TI flag).

Ir.5.3.5.2.2 Test of TI error in MM message
Purpose of the test

To verify that the MS ignores MM megssages with incorrect TI.

Initial conditions

The MS is in the MM-active state of a mobile terminating call (TI assigned
by the s8).

Procedure

a) The SS sends the IDENTITY REQUEST message using TI values 0001 - 0110
inclusive and also with TI set to 1000. A period of 1 second
(nominal) shall separate the transmission of messages in order to
allow time for a response from the MS.
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Requirement
1) The MS shall ignore each IDENTITY REQUEST message
2) No response shall be returned to the SS up to and including the

duration of T3270 after the last IDENTITY REQUEST is transmitted.

Message: IDENTITY REQUEST (GSM 04.08, 9.2.8)
Information element comment value
Protocol Discriminator MM 0101
Transaction Identifier invalid 0001 - 0110
and also 1000
message type 0001 1000
identity type IMST 0000 0001
Ir.5.3.5.2.3 Test of TI error in CC message

Purpose of the test
To verify that the MS responds correctly to messages which include

Transaction Identifier (with TI value different from 111) which is not
recognised as relating to active call or call in progress.

Initial conditions

The MS is in the active state of a Mobile-Terminating call (SS has
allocated the TI).

Procedure (1)

a) The SS sends a DISCONNECT message to the MS with a TI value which has
not been allocated and which is different from 111 (reserved value).

b) The SS sends a STATUS ENQUIRY message to the MS with correct TI.

Requirement (1)

1) The MS shall respond to the DISCONNECT message with a RELEASE
COMPLETE message including cause #81 and the received value of TI.

2) The MS shall respond to the STATUS ENQUIRY message by sending a
STATUS message with CC-state Ul0 (active) i.e. no state change.

Procedure (2)

a) With the MS in the active state (U10),the SS sends a RELEASE COMPLETE
message to the MS with a TI value which has not been allocated (this
shall be the first call clearing message ) and which is different
from 111 (reserved value).

b) The SS sends a STATUS ENQUIRY message to the MS with correct TI.
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Requirement (2)

1) The MS shall not respond to the RELEASE COMPLETE message.

2) The MS shall send a STATUS message with CC-state Ul0 (active) and
with TI relating to the active call.

Procedure (3)

a) The SS sends a SETUP message to the MS with a TI coded as related to
a mobile-originated call i.e. TI-flag indicates wrong end of TI
origin, and with a TI value which is different from 111 (reserved
value) .

b) The SS waits [5 seconds] and then sends a STATUS ENQUIRY message to
the MS with correct TI.

Note: The value of 5 seconds is set to be sure that the MS would have
answered if the SETUP were taken into account.

Requirement (3)

1) The MS shall ignore the SETUP message.

2) The MS respond to the STATUS ENQUIRY by sending a STATUS message with
CC-state Ul0 (active) and with TI relating to the initial call.

Procedure (4)

a) The SS sends a SETUP message to the MS with a TI (flag and value)
identical to that of the active call (as allocated by SS).

b) The SS sends a STATUS ENQUIRY message to the MS with correct TI.

Requirement (4)

1) The MS shall ignore the SETUP message
2) The MS respond to the STATUS ENQUIRY by sending a STATUS message with
CC-state Ul0 (active) and with TI relating to the active call.

Mesgsage: DISCONNECT from SS (GSM 04.08, 9.3.7)

Information element comment value

Protocol Discriminator cc 0011

Transaction Identifier correct TI flag 0xxx

(SS originates the TI) unallocated TI value different from 111)

message type disconnect 0010 0101

cause (mandatory) length 0000 0010
coding/loc. 1110 0000
(#16)normal 1001 0000

Message: RELEASE COMPLETE from MS (GSM 04.08, 9.3.15)

(used as first call clearing message)

Information element comment value

Protocol Discriminator cc 0011

Transaction Identifier the same as sent 1xxx

message type rel com 0x10 1010

cause (optional) IET 0000 1000
length 0000 0010
coding/loc. 1110 0000

#81 (invalid TI) 1101 0001
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Message: RELEASE COMPLETE from SS (GSM 04.08, 9.3.15)

Information element comment value

Protocol Discriminator cc 0011

Transaction Identifier coxrrect TI flag 0xxX

(SS originates the TI) unallocated TI value

Message Type Release complete 0010 1010

Cause (optional) IEI 0000 1000
length 0000 0010
coding/loc 1110 0000
#16 normal 1001 0000

Message: SETUP from SS (GSM 04.08 9.3.16)

Information element Comment Value

Protocol Discriminator cc 0011

Transaction Identifier 3)wrong TI flag 1xxx

correct TI wvalue
4) correct TI flag and TI value 0xxx

Message Type SETUP 0000 0101
Message: STATUS ENQUIRY from SS (GSM 04.08, 9.3.21)
Information element comment value
Protocol Discriminator cc 0011
Transaction Identifier SS allocated 0xXxx
message type status eng 0011 0100
Message: STATUS from MS (GSM 04.08, 9.3.20)
Information element comment value
Protocol Discriminator cc 0011
Transaction Identifier as allocated 1xXXx
message type status 0x11 1101
cause length is varying
coding/loc. 1110 0000
(#30) response to status 1001 1110
enquiry
call state coding (U10) 1100 1010
Ir.5.3.5.3 TEST OF MESSAGE TYPE ERRORS

ref: GSM 04.08 section 8.5

II.5.3.5.3.1 Test of MS reaction to non-existent message type
Purpose of the test

To verify that the MS reacts correctly to a message which is non-existent
in the GSM library.

Initial conditions

The MS is in the MM state 'idle,updated' listening to the BCCH/CCCH.
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Procedure

a) The SS pages the MS and a normal call is established (CC state =
U1o0) .

b) The SS sends an ERRONEOUS message to the MS, with TI applying to the
active call and PD referring to Call Control.

c) The SS sends the STATUS ENQUIRY message (correctly coded) to the MS.

Requirement

1) In response to the ERRONEOUS message, the MS shall return the STATUS

message to the SS with cause #97 'message type non-existent or not
implemented' or #98.

2) In response to the STATUS ENQUIRY, the MS shall return the STATUS
message with cause #30 'response to status enqguiry' and call state
Ul10.

I1.5.3.5.3.2 Test of MS reaction to message inconsistent with PD

Purpose of the test

To verify that the MS reacts correctly to a message which is inconsistent
with the Protocol Discriminator.

Initial conditions

The MS is in the active (CC state = UlQ) state of a MT call with the CC TI
having the value 0..

Procedure

a) The SS sends the DISCONNECT messadge to the MS , correctly coded and
using the active call TI but with PD indicating Mobility Management
(MM) .

b) The SS sends the STATUS ENQUIRY message (correctly coded) to the MS.

Requirements

1) In response to the DISCONNECT message, the MS shall return the MM -

STATUS message to the SS with cause #97 or #98.

2) In response to the STATUS ENQUIRY, the MS shall return the STATUS
message with cause #30 'response to status enquiry' and call state
Ulo0.
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Test of MS reaction to message inconsistent with call

To verify that the MS reacts correctly to a message which is inconsistent
with the current state.For the purposes of this test, the Call Control

entity is chosen since specific states are defined by GSM.

Initial conditions

The MS is in the active state (U10) of a call.

Procedure

a) The SS sends the CALL PROCEEDING message to the MS , correctly coded
and referring to the active transaction.

b) The SS sends the STATUS ENQUIRY message to the MS.

Requirements

1) The MS shall respond to the CALL PROCEEDING message with a STATUS

message including the call control state Ul0 and with cause value #98

'message incompatible with call state' or #97.

2) In response to the STATUS ENQUIRY message, the MS shall return a
STATUS message to the SS with cause #30 'response to status enquiry'’
and with call state U10.

Message: DISCONNECT with invalid PD (GSM 04.08,
Information element comment
Protocol Discriminator MM
Transaction Identifier SS allocated
message type disconnect
cause length
coding/loc.
#16 (normal)
Message: CALL PROCEEDING (GSM 04.08, 9.3.3)
Information element comment
Protocol Digcriminator cc

Transaction Identifier
message type

Message: ERRONEQOUS
Information element
Protocol Digcriminator
Transaction Identifier
message type

SS allocated
call proc

comment

ccC

SS allocated
non existent

value
0101
0xxx
0010 0101
0000 0010
1110 0000
1001 0000

value

0011
0xxx
0000 0010

value
0011
Oxxx
1111 1111

Note: In messages from the network, bit 7 is always coded 0 in the message
type: refer GSM 04.08 Table 10.5.

Message: STATUS ENQUIRY
Information element
Protocol Discriminator
Transaction Identifier
message type

from 8S (GSM 04.08,

comment

ccC

SS allocated
status eng

value

0011
0xxx
Ox1l1l 0100
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Message:STATUS from MS (GSM 04.08, 9.3.20)
Information element comment value
Protocol Discriminator cc 0011
Transaction Identifier as allocated 1xxx
message type status 0x11 1101
cause length is varying
coding/loc. 1110 0000
1) #97 1110 0001
#98 1110 0010
2) #30 1001 © 1110
call state coding (U10) 1100 1010
Message: MM-STATUS from MS (GSM 04.08, 9.2.13)
Information element Comment Value
Protocol Discriminator MM 0101
Transaction Identifier 0000
Message Type 0x11 0001
Reject Cause #98 0110 0010
#97 0110 0001
II.5.3.5.4 TEST OF GENERAL INFORMATION ELEMENT ERRORS

ref: GSM 04.08 section 8.6

It is considered that message out-of-sequence errors may occur only as the
result of a faulty network and therefore no tests are specified in this
section.

Note: In addition, there are limitations as to what could be tested and
these are detailed below.

Ir.5.3.5.4.1 Test of MS response to information elements out of
sequence

The prescribed sequence for information elements is defined in GSM 04.08
sections 9 and 10.5.

a) Mandatory information elements

For the case of Mandatory Information elements, the information element
identifier is not included in the message and therefore no sequence
information is available. No test is specified in this section.

b) Optional information elements

It is not possible for an MS to differentiate between an optional
information element occurring early and one occurring late. The MS may
therefore report the incorrect information element in a STATUS message to
the network. The prescribed STATUS response of section 8.8 does not make
provision for sequence errors. Clarification is required since the MS
software implementation is being forced by this section i.e. an MS may
detect an out-of-sequence information element but still fully understand
it.

In conclugion, as it is not poseible to design a comprehensive test for out
of sequence information elements, no test is specified in this section.
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I1.5.3.5.4.2 Test of MS response to duplicated information elements
Purpose of the test

To verify that the MS ignores duplicated optional information elements
which are not permitted.

Initial conditions

a) The SS simulates two cells, A and B , belonging to different location
areas (default values as specified in II.5.3.1).

b) The MS is in the MM-state 'idle,updated' listening to the BCCH/CCCH
of cell A (TMSI assigned).

c) The test of 'normal location updating' (section II.5.3.6.5.1) shall
have been previously passed thus ensuring that TMSI is deleted if
location update accept contains IMST.

Procedure

a) The Rf level of cell A is lowered until the MS selects cell B
(according to the cell-selection procedures of GSM 05.08).
The MS shall establish an RR connection and perform the 'normal'
location updating procedure (using TMSI).

b) The SS responds to the location update request with the LOCATION
UPDATE ACCEPT message containing IMSI and also TMSI (i.e. duplication
of information element).

c) The SS shall page the MS using the PAGING REQUEST TYPE 1 message
including the TMSI which was previously used in the LOCATION UPDATE
ACCEPT message.

d) The SS shall wait T3113 (see GSM 04.08 sect. 11.1.2) seconds for the
response from the MS.

e) The SS shall then page the MS using IMSI.
Requirement
1) The MS shall not respond to the paging request using TMSI but shall

respond on cell B to the paging request using IMSI by initiating the
immediate assignment procedure using the CHANNEL REQUEST message.

Message: LOCATION UPDATE ACCEPT (GSM 04.08, 9.2.11)

Information element comment value

Protocol Discriminator MM 0101

Transaction Identifier not relevant 0000

message type loc upd acc. 0000 0010

location area id cell B(5 bytes)

mobile identity IET 0000 0111
length 0000 XXXX
ID type XXXX x001
IMSI

mobile identity (duplication) IEI 0000 0111
length 0000 booed
ID type XXXX x100

TMSI (as allocated)
(where length is dependent on the choice of IMSI/TMSI).
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Message: PAGING REQUEST TYPE 1 (GSM 04.08, 9.1.21)

Information element comment value

Protocol Discriminator RR 0110

Transaction Identifier not relevant 0000

message type type 1 0010 0001

page mode normal 1011 0000

mobile identity (1) TMSI XXXX

(ii) IMSI

Message: CHANNEL REQUEST (GSM 04.08, 9.1.8)

establishment cause answer to paging 100. cee

random reference (bits 5-1) S 4 booed

IT.5.3.5.5 TEST OF MS REACTION TO MANDATORY INFORMATION ELEMENT
ERRORS

II.5.3.5.5.1 Test of MS reaction to Mandatory Information Element

errors in RR message
ref: GSM 04.08 section 8.7.1
Purpose of the test

To verify that the MS reacts correctly to RR messages containing error in
mandatory information elements.

Initial conditions

The MS shall be in the MM state 'idle,updated' and listening to the
BCCH/CCCH.

Procedure (i)

a) The SS shall page the MS and establish an RR connection with the
IMMEDIATE ASSIGNMENT message.

b) It shall wait for the PAGING RESPONSE from the MS and then send the

CHANNEL RELEASE message to the MS with missing mandatory information
element RR-CAUSE

Requirement (i)

1) The MS shall respond with the PAGING RESPONSE message following the
IMMEDIATE ASSIGN message.

2) The MS shall respond to the CHANNEL RELEASE message by releasing the
RR connection and returning to the MM state 'idle,updated’'.

Message CHANNEL RELEASE (GSM 04.08, 9.1.7)

Information element Comment Value

Protocol discriminator RR 0110

Transaction Identifier not relevant 0000

Message Type 0000 1101

RR cause missing
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Procedure (ii)

a) Same as in Procedure (i)

b) The SS shall wait for the PAGING RESPONSE from the MS and then send a
CIPHERING MODE COMMAND message without information field "Cipher Mode
Setting".

Requirement (ii)

1) The MS shall respond with the PAGING RESPONSE message following the
IMMEDIATE ASSIGNMENT message.

2) The MS shall send an RR-STATUS message with cause value 'Invalid
information element contents'.

Message CIPHERING MODE COMMAND (GSM 04.08, 9.1.9)

Information element Comment Value

Protocol discriminator RR management 0110

Transaction Identifier not relevant 0000

Message Type 0011 0101

Cipher Mode Setting missing

Ir.5.3.5.5.2 Test of MS reaction to Mandatory Information Elements

errors in MM message
ref: GSM 04.08 section 8.7.2
Purpose of the test
To verify that the MS takes appropriate action upon receipt of an MM

message containing error in a mandatory information element.

Initial conditions

a) The SS simulates a BS with BCCH/CCCH.

b) The MS shall be brought in the active state of a mobile-terminating
call ( Call state = U10), as specified in the test of call control
state.

Procedure

a) The SS sends an IDENTITY REQUEST message to the MS with incorrectly
coded information element (mandatory).

b) The SS shall send a STATUS ENQUIRY message to the MS.

Requirement

1) The MS shall respond to the IDENTITY REQUEST with a MM-STATUS message

including cause value #100 ('invalid information element contents').

2) The MS shall respond to the STATUS ENQUIRY message with a STATUS
message including CC state = Ul0 (active) and cause value #30
('response to status enquiry').
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Message: IDENTITY REQUEST (GSM 04.08, 9.2.8)
information element comment value
Protocol Discriminator MM 0101
Transaction Identifier not relevant 0000
message type identity req. 0001 1000
erroneous message content invalid 0000 1111
Message MM~-STATUS (GSM 04.08 9.2.1l5a)
Information Element Comment Value
Protocol discriminator MM 0101
Transaction identifier 0000
Message type MM-STATUS 0x11 0001
Reject cause "invalid i.e. content" 0110 0100
Message STATUS ENQUIRY (GSM 04.08 9.3.21)
Information element Comment Value
Protocol Digcriminator cc 0011
Transaction Identifier SS allocated
Message Type 0011 0100
Message STATUS (GSM 04.08 9.3.20)
Information element Comment Value
Protocol discriminator cc 0011
Transaction Identifier
Message Type 0011 1101
Cause

30
Call State Ul10 1100 1010
IT.5.3.5.5.3 Test of MS reaction to missing Cause IE in the first

call clearing message and to Mandatory Information
Element errors in CC message

ref: GSM 04.08 section 8.7.3
Purpose of the test
To verify that the MS responds correctly to CC messages which include
mandatory information element errors.
Initial conditions

The MS is in the MM-state 'idle,updated' and listening to the BCCH/CCCH in
all cases.

Procedure (i)

a) The MS is paged and brought to the CC-active state (U10) of a call.

b) The SS sends the RELEASE message to the MS (as the first call-
clearing message) with no 'cause' information element.
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Requirement (i)

1) The MS shall respond to the erroneous RELEASE message by returning a
RELEASE COMPLETE message.

Message: RELEASE from SS (GSM 04.08, 9.3.14)

information element comment value
Protocol Discriminator CccC 0011
Transaction Identifier SS allocated 0XXx
message type release 0010 1101
cause missing - -

Procedure (ii)
a) The MS is paged and brought to the active state of a call (CC state =

U10) . The SS sends a DISCONNECT message to the MS with a missing
mandatory 'cause' information element.

Requirement (ii)

1) The MS shall respond to the erroneous DISCONNECT message by clearing
the call with a RELEASE message including cause #100.
Message: DISCONNECT from SS (GSM 04.08, 9.3.7)
information element comment value
Protocol Discriminator cc 0011
Transaction Identifier SS allocated 0Xxx
message type disconnect 0010 0101
cause missing e ————
Message: RELEASE from MS (GSM 04.08, 9.3.14)
information element comment value
Protocol Discriminator cc 0011
Transaction Identifier SS allocated 1xXxx
message type release 0x10 1101
cause IET 0000 1000
length 0000 0010
coding/loc. 0110 0000
(#100) 1110 0100

Procedure (iii)

(Resexrved)

Requirement (iii)

(Reserved)

Procédure (iv)

a) The MS is paged and brought to the active state of a call (CC state =
Ul1l0).
b) The SS sends a STATUS message to the MS with a missing mandatory

'cause' information element.

c) The SS sends a correctly coded STATUS ENQUIRY message to the MS
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Requirement (iv)

1) The MS shall respond to the erroneous STATUS message by sending a
STATUS message with cause #100.

2) The MS shall respond to the STATUS ENQUIRY with a STATUS message
including the cause 'response to status enquiry' and CC state = Ul0
(active) .

Message: STATUS from SS (GSM 04.08, 9.3.20)

information element comment value

Protocol Discriminator cc 0011

Transaction Identifier SS allocated 0xxx

message type status 0011 1101

Message: STATUS from MS (GSM 04.08, 9.3.20)

information element comment value

Protocol Discriminator cc 0011

Transaction Identifier SS allocated 1xxXx

message type status Ox11 1101

cause length 0000 0010

coding/loc. 0110 0000
1) (#100) 1110 0100
2) (#30) 1001 1110
call state coding (U10) 1100 1010
IrI.5.3.5.6 TEST OF MS REACTION TO NON-MANDATORY INFORMATION ELEMENT
ERRORS

For the selection of coding of unrecognized optional information elements
the following shall apply:

1) Unrecognized information elements shall be:

a) coded as "unrecognized in the sublayer indicated by the protocol
discriminator of the message";

b) of type 4, and the length shall be greater than zero.

2) Unrecognized information elements coded to indicate "Comprehension
required" shall have a length greater than zero.
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II.5.3.5.6.1 Test of MS reaction to Non-mandatory information element
errors in RR messages

ref: GSM 04.08 section 8.8.1.1

Ir.5.3.5.6.1.1 Reserved
Ir.5.3.5.6.1.2 Reserved
I1.5.3.5.6.1.3 Test of MS reaction to unrecognised information element

in RR message on a dedicated control channel
Purpose of the test
To verify that the MS responds correctly to unrecognised information
elements included in RR messages on the DCCH.
Initial conditions
The SS simulates two cells A and B. The MS is in the MM state
'idle,updated' in cell A listening to the BCCH/CCCH. The MS is paged and
brought to the active state (Ul0) of a call in cell A.

Procedure 1

The SS sends a HANDOVER COMMAND message on the DCCH (specifying cell B)
with an optional information element which is not recognisable as
applicable to the RR message but is coded 'comprehension required'.

Requirements 1

1) The MS shall not initiate the handover procedure

2) The MS shall return an RR-STATUS message with cause value 'Invalid
information element contents' to the SS.

3) The MS shall maintain the link on the previous channel.

Message: HANDOVER COMMAND (GSM 04.08, 9.1.14)

information element comment value

Protocol Discriminator not relevant

Transaction Identifier RR

message type handover

cell description as required

channel description "
handover reference "
power command "
comprehension required IET 0000 0000
length
0000 0001
unrecognised IE contents XKXXX XXXX
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Procedure 2

The SS sends a HANDOVER COMMAND message on the DCCH with an optional
information element which is not recognisable as applicable to the RR
message but is NOT coded 'comprehension required'.

Requirements 2

The MS shall initiate the handover procedure and then return an RR-STATUS
message to the SS.

Message: HANDOVER COMMAND (GSM 04.08, 9.1.14)

Information element comment value
Protocol Discriminator RR

Transaction Identifier not relevant

message type handover

cell description as required

channel description "
handover reference n
power command "

unrecognised IEI (see note) 0110 1111
length 0000 0001
unrecognised IE contents XXXX XXXX

Note: The coding chosen is not recognisable as a valid information element
identifier for this message.

IT.5.3.5.6.2 Test of MS reaction to Non-mandatory information element
errors in MM messages

ref: GSM 04.08 section 8.8.1.2
Purpose of the test

To verify that the MS takes appropriate action upon receipt of an MM
message containing error in an optional information element.

Initial conditions

a) The SS simulates two cells, A and B , belonging to different location
areas (default values asg specified in II.5.3.1).

b) The MS is in the MM-state 'idle,updated' listening to the BCCH/CCCH
of cell A.

Note: The test of 'mormal location updating' (section II.5.3.7.4) shall
have been previously passed.

Procedure 1

a) The Rf level of cell A is lowered until the MS selects cell B
(according to the cell-selection procedures of GSM 05.08).

b) The SS responds to the location updating request with the LOCATION
UPDATING ACCEPT message containing an optional information element
coded 'comprehension required'.

c) On receipt of the new LOCATION UPDATING REQUEST, the SS sends a
LOCATION UPDATING ACCEPT correctly coded with TMSI 2.
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Requirements 1

1) The MS shall establish an RR connection and perform the 'normal'
location-updating procedure (using TMSI 1).

2) The MS shall return the MM-STATUS message with cause #100 in response
to the LOCATION UPDATING ACCEPT.

3) The MS shall abort the RR-connection ("local release") after a period
of T3210 seconds from transmission of the initial LOCATION UPDATING
REQUEST. After a period of T3211 seconds a new location updating
procedure shall be started.

4) Following receipt of the LOCATION UPDATING ACCEPT with TMSI, the MS
shall send a TMSI REALLOCATION COMPLETE and then return to the MM-
state 'idle,updated' in cell B (this is verified in Procedure 2).

Message: LOCATION UPDATING ACCEPT (GSM 04.08, 9.2.11)

information element comment value

Protocol Discriminator MM

Transaction Identifier not relevant

message type loc upd acc.

location area id cell B (5 bytes)

b) comprehension required IET 0000 0000

length
0000 0001
unrecognised IE contents XXXX XXXX
¢) Mobile Identity TMSI 2

Procedure 2

a)

b)

c)

With the MS now in the 'idle,updated' state in cell B, (default
values as specified in II.5.3.1) the RF level of cell B is lowered
until the MS selects cell A (according to the cell-selection
procedures of GSM 05.08).

The SS responds to the location updating request with the LOCATION
UPDATING ACCEPT message containing an optional information element
which is incorrect for the message and NOT coded 'comprehension
required'.

The SS waits at least a period of T3210.

The SS shall page the MS on cell A with the PAGING REQUEST TYPE 1
message using the TMSI originally supplied by the MS in the LOCATION
UPDATING REQUEST.

Requirements 2

1)

2)

The MS shall establish an RR connection and perform the 'normal’
location-updating procedure (using TMSI).

The MS shall respond to the LOCATION UPDATING ACCEPT message with an

MM-STATUS message including cause value #99 ('information element
non-existent or not implemented!').

The MS shall abort the RR connection ("local release™)
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4) The MS shall respond to the PAGING REQUEST TYPE 1 message by
initiating the immediate assignment procedure i.e. sends a CHANNEL
REQUEST message with establishment cause set to "Answer to paging".

Message: LOCATION UPDATING ACCEPT (GSM 04.08, 9.2.11)

information element comment value

Protocol Discriminator MM

Transaction Identifier not relevant

message type loc upd acc.

location area id cell A(5 bytes)

unrecognised IEI (see note) 0110 1111
length 0000 0001
unrecognised IE contents XXXX XXXX

Note: The coding chosen is not recognisable as a valid information element

identifier.
IT.5.3.5.6.3 Test of MS reaction to Non-mandatory information element

errors in CC messages
ref: GSM 04.08 section 8.8.1.3
Note: The provision of 'diagnostic' information (as described by GSM
04.08) is optional and therefore not included in the tests described
here.

Purpose of the test

To verify that the MS reacts correctly to errors in non-mandatory
information elements included in CC messages. To verify that if present the
diagnostic field element shall take the value described.

Initial condition for procedure 1

a) The SS simulates a BS with BCCH/CCCH.

b) The MS is made to originate a call and is brought to the CC state Ul
(call- initiated).

Procedure 1

a) With the MS in the Ul state, the SS sends the CALL PROCEEDING message
to the MS with an erroneous optional information element.

b) After response from the MS,the SS sends the STATUS ENQUIRY message to
the MS.

Requirements 1

1) The MS shall respond to the CALL PROCEEDING message by returning a
STATUS message (1) with cause #99 and CC-state = Ul.

2) The MS shall respond to the STATUS ENQUIRY message by returning a
STATUS message (2) with cause #30 'response to status enquiry' and
with CC-state = U3.
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Procedure 2

a)

b)

The SS sends the CONNECT message to the MS with the coding
'comprehension required' in an optional indicator information
element.

The SS sends a STATUS ENQUIRY message to the MS.

Requirements 2

1)

The MS shall respond to the CC message indicating 'comprehension
required' by returning a STATUS message (3) with cause #100 and CC-
state U3 (call proceeding).

The MS shall respond to the STATUS ENQUIRY message by returning a
STATUS message (2) with cause #30 'response to status enquiry' and
with CC-state U3.

Procedure 3

a)

b)

With the MS in the state Ul10 (active) of the mobile terminating call,
the SS sends the DISCONNECT message to the MS with an error in an
optional information element (causing it to be unrecognised) .

The SS sends a STATUS ENQUIRY message to the MS.

Requirements 3

1)

The MS shall respond to the DISCONNECT message with a RELEASE message
including cause #99 'information element non-existent or not
implemented’.

The MS shall respond to the STATUS ENQUIRY message by returning a
STATUS message (4) with cause #30 and CC-state = Ul9 (release
request) .

Procedure 4

a)

b)

c)

The MS is again brought to the active state (U10) of a mobile
terminating call.

The MS is made to end the call and consequently sends a DISCONNECT
message to the SS.

The SS sends the RELEASE message to the MS with an error in the
optional 'cause' information element.

Requirements 4

1)

2)

The MS shall respond to the RELEASE message with a RELEASE COMPLETE
message including cause #99 'information element non-existent or not
implemented'.

The MS shall release the link.
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Procedure 5

a) The MS is again brought to the active state (Ul0) of a mobile
terminating call.

b) The SS ends the call by sending a DISCONNECT message to the MS.

c) Following the RELEASE message from the MS, the SS sends a RELEASE

COMPLETE message to the MS with an error in the optional 'cause'
information element.

Requirementg 5

1) The MS shall respond to the RELEASE COMPLETE message by releasing the
link.

Mesgsage: CALL PROCEEDING (GSM 04.08, 9.3.3)

information element comment value

Protocol Discriminator cC

Transaction Identifier MS allocated

message type call proc

unrecognised IEI (see note) 0111 1111

length

0000 0001
unrecognised IE contents XXXX XXXX

Note: The coding chosen is not recognisable as a valid information element
identifier for this message.

Message: CONNECT from SS (including IEI 'comprehension required’
ref: GSM 04.08, Table 10.45)

Note: This is intended for extension of codesets: no specific message is
defined presently by GSM.

information element comment value
Protocol Discriminator cc
Transaction Identifier MS allocated
message type connect
comprehension required IEI 0000 0000
length
0000 0001
unrecognised IE contents XXXX XXXX
Message: DISCONNECT from SS (GSM 04.08, 9.3.7)
information element comment value
Protocol Discriminator cc
Transaction Identifier SS allocated
message type disconnect
Cause
- length
- coding standard standard defined for the GSM PLMN
- cause value 16 (normal clearing)
unrecognised IEI (see note) 0111 1111
length
0000 0001
unrecognised IE contents KXXXX XXXX
Note: The coding chosen is not recognisable as a valid information element

identifier for this message.
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Message: RELEASE from SS (GSM 04.08, 9.3.14)

information element comment value

Protocol Discriminator cc

Transaction Identifier SS allocated

message type release

unrecognised IEI (see note) 0111 1111
length

0000 0001

unrecognised IE contents XXXX XXXX

Note: The coding chosen is not recognisable as a valid information element
identifier for this message.

Note: Length may vary by optional diagnostic elements.

Message: RELEASE COMPLETE from SS (GSM 04.08, 9.3.15)
information element comment value
Protocol Discriminator ccC :
Transaction Identifier SS allocated
message type rel com
unrecognised IET (see note) 0111 1111
length
0000 0001
unrecognised IE contents XXXX XXXX

Note: The coding chosen is not recognisable as a valid information element
identifier for this message.

IT.5.3.5.7 TEST OF MS REACTION TO CONTENT ERRORS IN NON-MANDATORY
INFORMATION ELEMENTS

ref: GSM 04.08 section 8.8.2

In this stage, no tests are included to verify the behaviour of the MS
under such conditions.
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IT.5.3.6 THE ELEMENTARY PROCEDURES FOR RADIO RESOURCE MANAGEMENT
II.5.3.6.1 IMMEDIATE ASSIGNMENT
Ir.5.3.6.1.1 Introduction

The immediate assignment is used by the network to allocate Radio Resource to
a MS requesting service. This is necessary to establish a dedicated control
channel for the MS and network to communicate the detail of the MS service
requested. The immediate assignment is described in section 3.3.1 of GSM

04.08.

Ir.5.3.6.1.2 Purpose of the tests

The purpose of these tests is to verify that the MS can

- correctly set up the dedicated control channel (SDCCH or TCH/FACCH),

- correctly identify its own assignment in case of an extended
assignment,

- accept an assignment rejectiomn,

- ignore an assignment for another MS while waiting for an assignment
of its own,

- correctly react in the case of many random accesses, it must react
only to Immediate Assignment messages including one of its three
last request references and ignore the previous ones.

At the end of each test, the S8 releases the dedicated resource when it has
been successfully established.

IT.5.3.6.1.3 SDCCH Assignment

Ir.5.3.6.1.3.1 Initial conditions

CCCH_CONF is set to non combined case.
The MS has successfully performed a location update.

Ir.5.3.6.1.3.2 Procedure

a)
b)

c)

The SS sends a Paging Request with correct TMSI.
The SS draws a random value between 0 and 7, coded as TTT.

The SS responds to the MS Channel Request with an immediate assignment
message allocating a SDCCH.
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Message: IMMEDIATE ASSIGNMENT

Information Element
Protoceol Discriminator
Transaction Identifier
Message Type

Page Mode

Channel Description
Request Reference

Comment

RR man. message

not relevant
immediate assignment
normal paging

SDCCH /8

page 2

V 3.23.1
December 1996

Value

0110
0000
0011 1111
00

o1TT TXXX

Timing Advance 30 bit periods 011110

Mobile Allocation empty

Starting Time optional field

IT.5.3.6.1.3.3 Requirement

1) The MS shall respond to the Paging Request message by sending a Channel

Request message with establishment cause set to "Answer to Paging”.

2) The MS goes to the correct SDCCH indicated in the Immediate Assignment
message and sends a Paging Response message.

Message: PAGING RESPONSE

Information Element Comment Value
Protocol Discriminator RR 0110
Transaction Identifier not relevant 0000
Message Type paging response 0010 0111
Ciph. key sequence number not relevant 000

Mobile Station Classmark 2 as specified by the manufacturer

Mobile Identity TMSI

II.5.3.6.1.4

Max retrans is set to 1

TCH Assignment

(coding 00).

CCCH_CONF 1is set to non combined.

IT.5.3.6.1.4.1 Procedure
a) The SS sends a Paging Request with the correct TMSI.
b) The SS responds to the MS Channel Request with an Immediate Assignment

message allocating a TCH.

Message: IMMEDIATE ASSIGNMENT

Information Element
Protocol Discriminator
Transaction Identifier
Message Type

Page Mode

Channel Description
Request Reference
Timing Advance

Mobile Allocation
Starting Time

Comment

RR man. message

not relevant
immediate assignment
normal paging
Bm+ACCHs

30 bit periods
empty
optional field

Value

0110
0000
0011 1111
00

0000 1xXXxX

011110
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II.5.3.6.1.4.2 Requirements

1) The MS shall respond to the Paging Request message by sending a Channel

Request message with establishment cause set to "Answer to Paging".

2) The MS shall go to the correct TCH indicated in the Immediate
Assignment message.

3) The MS shall send a Paging Response message on the FACCH.

Message: PAGING RESPONSE

Information Element Comment Value
Protocol Discriminator RR 0110
Transaction Identifier not relevant 0000
Message Type paging response 0010 0111
Ciph. key sequence number not relevant 000

Mobile Station Classmark 2 as specified by the manufacturer

Mobile Identity TMSI

IT.5.3.6.1.5 Extended Assignment

Initial conditions

CCCH-CONF is set to combined case.
The maximum number of retransmissions Max-retrans shall be set to 7.

II.5.3.6.1.5.1 Procedure 1
a) The SS sends a Paging Request with correct TMSI.
b) The SS draws a random integer value n between 1 and 8, and another

value between 0 and 3, coded as TT.

c) Immediately after having received n Channel Requests, the SS responds
to the MS with an Immediate Assignment Extended message allocating an
SDCCH.

Message: IMMEDIATE ASSIGNMENT EXTENDED

information Element Comment Value

Protocol Discriminator RR man. 0110

Transaction Identifier not relevant 0000

Message Type immediate assignment extended 0011 1001

Page Mode normal paging 00

Channel Description 1 } SDCCH/4 001T  TXXX

Request Reference 1 } for MS under test

Timing Advance 1 } see the following note
Channel Description 2 }

Request Reference 2 } arbitrary (not MS under test)
Timing Advance 2 }

Mobile Allocation

Starting Time.

Note: The request reference is the one which pertains to the i-th Channel
Request sent by the MS, where i is an integer between max(1,n-2) and
n, its value being randomly drawn by the SS.
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Ir.5.3.6.1.5.2 Requirements 1

1) The MS shall respond to the Paging Request message by sending a Channel
Request message with establishment cause set to "Answer to Paging".

2) The MS goes to the correct SDCCH indicated in the Immediate Assignment
message and sends a Paging Response mesgsage.

Message: PAGING RESPONSE

Information Element Comment Value
Protocol Discriminator RR 0110
Transaction Identifier not relevant 0000
Message Type paging response 0010 0111
Ciph. key sequence number not relevant 000

Mobile Station Classmark 2 as specified by the manufacturer

Mobile Identity TMSI

II.5.3.6.1.5.3 Procedure 2

a) The SS sends a Paging Request with the correct TMSI.

b) The SS draws a random integer value n between 4 and 8, and another

value between 0 and 3, coded as TT.

c) Immediately after having received n Channel Requests, the SS responds
toc the MS with an Immediate Assignment Extended message allocating an
SDCCH.

Note: The SS will allow 30 seconds between this test and the following test,
for the MS to complete the channel request procedure and to perform
cell reselection.

Message: IMMEDIATE ASSIGNMENT EXTENDED

information Element Comment Value
Protocol Discriminator RR man. 0110
Transaction Identifier not relevant 0000
Message Type immediate assignment extended 0011 1001
Page Mode normal paging 00

Channel Description 1 } sbccH/4 001T TXXX
Request Reference 1 } for-Ms under test

Timing Advance 1 see the following note

Request Reference 2
Timing Advance 2
Mobile Allocation
Starting Time.

}

Channel Description 2 }
} arbitrary (not MS under test)
}

Note: The request reference is the one which pertains to the i-th Channel
Request sent by the MS, where i is an integer between 1 and n-3, its
value being randomly drawn by the SS.

Ir.5.3.6.1.5.4 Requirements 2

1) The MS shall respond to the Paging Request message by sending a Channel
Request message with establishment cause set to "Answer to Paging".

2) The MS shall ignore the immediate assignment.
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Ir.5.3.6.1.5.5 Procedure 3

a) The SS draws:
a random integer value n between 4 and 8
a random integer value S between 0 and 7, and
a random integer value 1 between n-2 and n.

b) The SS sends a PAGING REQUEST message addressing the MS with the
correct TMSI.

c) Immediately after having received n CHANNEL REQUEST messages, the SS
responds to the MS with an IMMEDIATE ASSIGNMENT EXTENDED message
allocating in the "Channel description 2" Information Element the SDCCH
number S of an SDCCH(8).

The "Request reference 2" Information Element refers to the 1l-th
Channel Request sent by the MS.

IT.5.3.6.1.5.6 Requirements 3
1) After step b) the MS shall respond to the PAGING REQUEST message by

sending between n and (Max retrans) + 1 CHANNEL REQUEST messages with
establishment cause set to "Answer to Paging)

2) After step c) the MS shall go to the correct SDCCH indicated in the
IMMEDIATE ASSIGNMENT EXTENDED message and send a PAGING RESPONSE
message.

Ir.5.3.6.1.6 Assignment Rejection

Initial condition

Max-retrans is set to 7.

IT.5.3.6.1.6.1 Procedure 1
a) The SS sends a Paging Request with correct TMSI.
b) x is randomly drawn between 1 and 255 s by the SS. n is an integer

randomly drawn by the SS between 1 and 8.

c) Immediately after having received n channel requests, the SS responds
to the MS with an Immediate Assignment Reject message and continues to
send Paging messages for more than x seconds.

Message: IMMEDIATE ASSIGNMENT REJECT

Information Element Comment Value
Protocol Discriminator Radio Resource management 0110
Transaction Identifier Not relevant 000

Message Type immediate assignment reject 0011 1010
Page Mode Normal paging 00

Request Reference

Wait Indication not the MS under test

Request Reference MS

Wait Indication X seconds (maximum=255)

Request Reference

Wait Indication not the MS under test

Request Reference

Wait Indication not the MS under test

Note: The request reference is the one which pertains to the i-th Channel

Request sent by the MS, where i is an integer between max(1,n-2) and
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n, its value being randomly drawn by the SS.

II.5.3.6.1.6.2 Requirements 1

1) The MS shall respond to the Paging Request message by sending a Channel
Request message with establishment cause set to "Answer to Paging".

2) After the reception of IMMEDIATE ASSIGNMENT REJECT, the MS ghall not
transmit for x seconds, and then answer to the paging request.

Ir.5.3.6.1.6.3 Procedure 2

a) The SS responds to the MS Channel Request with an Immediate Assignment
Reject message.

b) The MS is made to perform a cell reselection.

Message: IMMEDIATE ASSIGNMENT REJECT

Information Element Comment Value
Protocol Discriminator Radio Resource management 0110
Transaction Identifier Not relevant 000

Message Type immediate assignment reject 0011 1010
Page Mode Normal paging 00

Request Reference

Wait Indication not the MS under test

Request Reference

Wait Indication not the MS under test

Request Reference MS

Wait Indication 255 seconds

Request Reference

c) The SS pages the MS in the new cell.
II.5.3.6.1.6.4 Requirement 2
1) The MS shall respond to the Paging Request message by sending a Channel

Request message with establishment cause set to "Answer to Paging".

2) The MS shall not transmit until the cell reselection, and after that it
shall answer to the paging.

Ir.5.3.6.1.7 Ignore Assignment for another MS
IT.5.3.6.1.7.1 Procedure

a) The SS sends a Paging Request with the correct TMSI.

b) The SS responds to the MS Channel Request with an Immediate Assignment
message allocating a SDCCH, but to a different Request Reference:
b.1l) wrong request reference = actual frame number +2 and correct
random access info,
b.2) wrong request reference = actual frame number and wrong random
access info.
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Mesgsage: IMMEDIATE ASSIGNMENT

Information Element Comment Value
Protocol Discriminator RR man. message 0110
Transaction Identifier not relevant 0000
Message Type immediate assignment 0011 1111
Page Mode normal paging 00

Channel Description SDCCH/8 01TT TxxX
Request Reference Wrong request reference

Timing Advance 30 bit periods 011110
Mobile Allocation empty

Starting Time optional field

IT.5.3.6.1.7.2 Requirement

1) The MS shall respond to the Paging Request message by sending a Channel

Request message with establishment cause set to "Answer to Paging".

2) The MS shall continue sending its Channel Requests and not go to the
assigned SDCCH.

Ir.5.3.6.2 TEST OF PAGING

The paging procedures are specified in sections 3.3.2 of GSM 04.08 and in
section 6.5 of GSM 05.02.

Note: Mobile Identity information fields, not specified in the method of
test, shall either be non-existent or not address the mobile under
test.

IT.5.3.6.2.1 Normal paging
II.5.3.6.2.1.1 Purpose

To test that the MS is able to determine its CCCH group and paging group
correctly and that the MS will respond to a PAGING REQUEST message (page mode
set to "normal paging").

IT.5.3.6.2.1.2 1Initial conditions

1) The SS simulates a BSS. The SYSTEM INFORMATION messages on the BCCH are
indicating a cell with: Max-retrans is set to 2 (encoded as 01). A
legal combination of parameters (CCCH-CONF,BS-AG-BLKS-RES, BS-PA-MFRMS)
has to be chosen at the beginning of each following test case.

2) The MS is in idle updated state. It has been switched on 90 seconds
ago. The SS knows the MS's IMSI and the MS has been assigned a TMSI.

Note: The 90 seconds are needed by the MS, so that it can acquire the
synchronisation of the six strongest BCCHs of its list and also read
the SYSTEM INFO of these BCCHs (required in GSM 05.08, section 6.6.1
"Monitoring of Received level and BCCH data"). After this
initialisation has been performed there remains a probability that a
correct MS will be rejected because of non reception of a paging
request message. This probability will be less than 0.04 %.
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II.5.3.6.2.1.3 Procedure 1l: PAGING REQUEST TYPE 1

a)

The SS sends a PAGING REQUEST TYPE 1 message on the paging subchannel
which corresponds to the MS's IMSI. The page mode is set to "normal
paging". The test is carried out for each of the following 6 cases, as
there is 6 times a return from step d) to step a).

Message: PAGING REQUEST TYPE 1

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Paging Request type 1 0010 0001
Page mode Normal paging 0000

Mobile identity Mandatory

Mobile identity Optional

Normal cases

a.l) The MS is addressed with its IMSI which is conveyed in the first Mobile
Identity information field. The optional Mobile Identity information
element is not present.

a.2) The MS is addressed with its TMSI which is conveyed in the first Mobile
Identity information field. The optional Mobile Identity information
element specifies an IMSI different from that of the MS's.

a.3) The first Mobile Identity information element specifies a TMSI
different from that of the MS. The optional Mobile Identity information
element addresses the MS by its IMSI.

a.4) The first Mobile Identity information element specifies a TMSI which is
different from that of the MS. The optional Mobile Identity information
element contains the correct TMSI for the MS.

a.5) The MS is addressed in the first Mobile Identity field with its IMEI.
The optional Mobile Identity information element is not included in the
Paging Request message.

a.6) The MS is addressed in the first Mobile Identity field with its TMSI,
but the type of identity in this field is set to "No Identity". The
optional Mobile Identity information element is not included in the
Paging Request message.

b) The SS provides a positive response to the 2nd channel request, i.e.
the SS responds with an immediate assignment.

Message: IMMEDIATE ASSIGNMENT

Information Element Comment Value

Protocol Discriminator RR management 0110

Transaction Identifier not relevant 0000

Message Type Immediate Assignment 0011 1111

Page mode normal paging 00

Channel Description SDCCH/8 01TT TXXX

TTT is value randomly chosen between 0 and 7

Request Reference

Timing Advance 30 bit periods 01 1110
Mobile Allocation empty
Starting Time optional field

c)

The SS receives a Paging Response message in each of the test cases
a.l) to a.4).
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d) For test cases a.l) to a.4) the SS sends a Channel Release message. For
test cases a.5) and a.6) the SS waits 1 second to confirm that the MS
does not respond to the paging.

Message: CHANNEL RELEASE
Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Channel Release 0000 1101
RR cause Normal release 0000 0000
Ir.5.3.6.2.1.4 Requirements 1

1) For cases a.l) to a.4) the MS shall respond with CHANNEL REQUEST

(ESTABL. CAUSE = Answer to paging) until the SS answers. The number of
CHANNEL REQUEST messages 1is limited by the parameter Max-retrans.
For case a.5) and a.6) the MS shall ignore the message.

2) In each of the test cases a.l) to a.4), the MS shall send a PAGING
RESPONSE message on the channel assigned by the SS.

Message: PAGING RESPONSE

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000

Message Type Paging Response 0010 0111
Ciphering key seq. number not relevant 000

Mobile Station classmark 2 according to manufacturer specification
Mobile Identity TMSI

IT.5.3.6.2.1.5 Procedure 2: PAGING REQUEST TYPE 2

a) The SS sends a PAGING REQUEST TYPE 2 message on the paging subchannel

which corresponds to the MS's IMSI. The page mode is set to "normal
paging". The test is carried out for each of the following 6 cases, as
there is 6 times a return from step d) to step a).

Message: PAGING REQUEST TYPE 2

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Paging Request type 2 0010 0010
Page mode normal paging 0000

TMST Mandatory

TMSI Mandatory

Mobile Identity Optional

Normal cases

a.l) The MS is addressed in the first TMSI field.
a.2) The MS is addressed in the second TMSI field.

a.3) The MS is addressed in the Mobile Identity information field with its
TMST.

a.4) The MS is addressed in the Mobile Identity information field with its
IMSTI.

a.5) The MS is addressed in the optional Mobile Identity field with its
IMEI.
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a.6) The MS is addressed in the optional Mobile Identity field with its
TMSI, but the type of identity in this field is set to "No Identity".

b) The SS provides a positive response to the 2nd channel request, i.e.
the SS responds with an immediate assignment.

Message: IMMEDIATE ASSIGNMENT

Information Element Comment Value

Protocol Discriminator - RR management 0110

Transaction Identifier not relevant 0000

Message Type Immediate Assignment 0011 1111

Page mode normal paging 00

Channel Description SDCCH/8 01TT TXXX

TTT is value randomly chosen between 0 and 7

Request Reference

Timing Advance 30 bit periods 01 1110

Mobile Allocation empty

Starting Time optional field

c) The SS receives a Paging Response message in each of the test cases
a.l) to a.4).

d) For test cases a.l) to a.4) the SS sends a Channel Release message. For
test cases a.5) and a.6) the SS waits 1 second to confirm that the MS
does not respond to the paging.

Message: CHANNEL RELEASE

Information Element Comment Value

Protocol Discriminator RR management 0110

Transaction Identifier not relevant 0000

Message Type Channel Release 0000 1101

RR cause Normal release 0000 0000

IT.5.3.6.2.1.6 Requirements 2

1) For cases a.l) to a.4) the MS shall respond with CHANNEL REQUEST
(ESTABL. CAUSE = Answer to paging) until the S8S answers. The number of
CHANNEL REQUEST messages is limited by the parameter Max-retrans.

For case a.5) and a.6) the MS shall ignore the message.

2) In each of the test cases a.l) to a.4), the MS shall send a PAGING
RESPONSE message on the channel assigned by the SS.

Message: PAGING RESPONSE

Information Element Comment Value

Protocol Discriminator RR management 0110

Transaction Identifier not relevant 0000

Message Type Paging Response 0010 0111

Ciphering key seq. number not relevant 000

Mobile Station classmark 2 according to manufacturer specification

Mobile Identity TMSI
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Ir.5.3.6.2.1.7 Procedure 3: PAGING REQUEST TYPE 3

a) The SS sends a PAGING REQUEST TYPE 3 message on the paging subchannel
which corresponds to the MS's IMSI. The page mode is set to "normal
paging". The test is carried out for each of the following 4 cases, as
there is 4 times a return from step d) to step a).

Message: PAGING REQUEST TYPE 3

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Megsage Type Paging Request type 3 0010 0100
Page mode normal paging 0000

TMST Mandatory

TMSI Mandatory

TMST Mandatory

TMSI Mandatory

Normal cases

a.l) The MS is addressed in the first TMSI field.

a.2) The MS is addressed in the second TMSI field.
a.3) The MS is addressed in the third TMSI field.

a.4) The MS is addressed in the fourth TMSI field.

b) The S8 provides a positive response to the 2nd channel request, i.e.
the SS responds with an immediate assignment.

Message: IMMEDIATE ASSIGNMENT

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Immediate Assignment 0011 1111
Page mode Normal paging 00
Channel Description SDCCH/8 01TT TXXX

TTT is value randomly chosen between 0 and 7
Request Reference

Timing Advance 30 bit periods 01 1110
Mobile Allocation empty

Starting Time optional field

c) The SS receives a Paging Response message in each of the test cases

a.l) to a.4).

d) For test cases a.l) to a.4) the SS sends a Channel Release message.
Message: CHANNEL RELEASE

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Channel Release 0000 1101
RR cause Normal release 0000 0000
Ir.5.3.6.2.1.8 Requirements 3

1) For cases a.l) to a.4) the MS shall respond with CHANNEL REQUEST

(ESTABL. CAUSE = Answer to paging) until the SS answers. The number of
CHANNEL REQUEST messages is limited by the parameter Max-retrans.
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2) In each of the test cases a.l) to a.4), the MS shall send a PAGING
RESPONSE message on the channel assigned by the SS.

Message: PAGING RESPONSE

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Paging Response 0010 0111
Ciphering key seqg. number not relevant 000

Mobile Station classmark 2 according to manufacturer specification
Mobile Identity TMSI

Ir.5.3.6.2.1.9 Procedure 4

The MS is made to go in "idle roaming not allowed" state (the MS is made to
perform a location updating procedure to which the SS answers by a location
updating reject with cause #11), that is no more TMSI available.

All those tests from II.5.3.6.2.1.3 to II.5.3.6.2.1.8 are repeated using the
TMSI previougly allocated to the MS.

I1.5.3.6.2.1.10 Response Requirement 4

The MS shall ignore all paging requests which address the MS with a TMSI.

IT.5.3.6.2.2 Extended paging
Purpose:
To test that the MS is operating in the extended page mode when this is

ordered by the BSS as specified in GSM 04.08 sect. 3.3.2.1 (and answers
paging messages in the next but one paging sub block).

Procedure 1
a) The SS simulateg a BSS which is configured as in II.5.3.6.2.1.

b) The MS is in idle updated state. The MS's IMSI is known to the SS and
the MS has been assigned a TMSI.

c) The SS sends a PAGING REQUEST TYPE 1 message not addressing the MS
under test but on the paging subchannel which corresponds to the MS's
identity. The page mode is set to "extended paging".

Message: PAGING REQUEST TYPE 1

Information Elements Comments Value
Protocol Discriminator RR management 0110
Transaction Identifier 0000
Message Type Paging request type 1 0010 0001
Page Mode Extended Paging 0000 0001
Mobile Identity NOT the identity of MS under test

-type of identity IMST 001

Note: Extended paging can be chained only once.
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d) In the next but one paging subblock on the same CCCH the SS sends a
PAGING REQUEST TYPE 1 message specifying paging reorganisation and
addressing the MS by TMSI.

Message: PAGING REQUEST TYPE 1

Information Elements Comments Value

Protocol Discriminator RR management 0110

Transaction Identifier 0000

Message Type Paging request type 1 0010 0001

Page Mode Paging reorganisation 0000 0010

Mobile Identity the identity of MS under test

-type of identity TMSI 100

e) The SS shall respond to the second CHANNEL REQUEST by sending a
IMMEDIATE ASSIGNMENT REJECT message (to avoid a cell reselection).

Message: IMMEDIATE ASSIGNMENT REJECT

Information Elements Comments Value

Protocol Discriminator RR 0110

Transaction Identifier 0000

Message Type Immediate Assignment Rej 0011 1010

Page Mode normal 0000 0000

Request Reference the 2nd channel request

Wait indication 0 second 0000 0000

other fields not referring to the MS under test.

Requirements 1

1) In case of step c¢) the MS shall not respond.

2) In case of step d) the MS shall send at least two CHANNEL REQUEST
messages on its RACH.

Procedure 2

a) The SS simulates a BSS which is configured as in II.5.3.6.2.1.

b) The MS is in idle updated state. The MS's IMSI is known to the SS and
the MS has been assigned a TMSI.

c) The SS sends an IMMEDIATE ASSIGNMENT on the paging subchannel which
corresponds to the MS's identity. The page mode is set to "extended
paging".

Message: IMMEDIATE ASSIGNMENT

Information Elements Comments Value

Protocol Discriminator RR management 0110

Transaction Identifier 0000

Message Type immediate assignment 0011 1111

Page Mode Extended Paging 0000 0001

Channel description not relevant

request reference not relevant

timing advance not relevant

mobile allocation not relevant

starting time not relevant

Note: Extended paging can be chained only once.
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d) In the next but one paging subblock on the same CCCH the SS sends a
PAGING REQUEST TYPE 1 message specifying paging reorganisation and
addressing the MS by TMSI.

Message: PAGING REQUEST TYPE 1

Information Elements Comments Value

Protocol Discriminator RR management 0110

Transaction Identifier 0000

Message Type Paging request type 1 0010 0001

Page Mode Paging reorganisation 0000 0010

Mobile Identity the identity of MS under test

-type of identity TMSI 100

e) The SS shall respond to the second CHANNEL REQUEST by sending a
IMMEDIATE ASSIGNMENT REJECT message (to avoid a cell reselection).

Message: IMMEDIATE ASSIGNMENT REJECT

Information Elements Comments Value

Protocol Discriminator RR 0110

Transaction Identifier 0000

Message Type Immediate Assignment Rej 0011 1010

Page Mode normal 0000 0000

Request Reference the 2nd channel request

Wait indication 0 second 0000 0000

other fields not referring to the MS under test.

Requirements 2

1) In case of step c) the MS shall not respond.

2) In case of step d) the MS shall send at least two CHANNEL REQUEST
messages on its RACH.

Ir.5.3.6.2.3 Paging reorganisation

Purpose:

To test that the MS is operating in the paging reorganisation page mode as
specified in GSM 04.08 sect. 3.3.2.1 (and answers to paging messages sent on

any block of the full downlink CCCH during the reorganisation and receives
the relevant BCCH messages during the reorganisation).

Procedure 1
a) The SS simulates a BSS which is configured as in II.5.3.6.2.1.
BS-PA-MFRMS shall be set to a value different from 9.

b) The MS is in idle-updated state. The MS has been assigned a TMSI, its
IMSI is known to the SS.
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c) The SS sends, in the MS's paging sub-channel, a IMMEDIATE ASSIGNMENT
EXTENDED message containing paging reorganisation page mode.

Message: IMMEDIATE ASSIGNMENT EXTENDED

Information Elements Comments Value

Message Type IMM ASS EXT

Page Mode paging reorganisation

request reference Arbitary

di) Before the MS's original paging sub-channel re-occurs, the SS pages it

on its old CCCH by TMSI in some paging block which is not belonging to
the MS's paging sub-channel. A PAGING REQUEST TYPE 2 message is used,
the page mode set to "normal paging".

Message: PAGING REQUEST TYPE 2

Information Elements Comments Value
Message Type Paging request type 2

Page Mode Normal Paging

TMSI TMSI of MS under test

TMSI NOT TMSI of MS under test

d2) The $S shall respond to the second CHANNEL REQUEST by sending, in a

paging blcok which does not belong to the MS's paging sub-channel, a
IMMEDIATE ASSIGNMENT REJECT message (to avoid a cell reselection).

Message: IMMEDIATE ASSIGNMENT REJECT

Information Elements Comments Value
Message Type Immediate Assignment Rej

Page Mode normal

Request Reference the 2nd channel request

Wait indication 0 second

other fields not referring to the MS under test.

The 85 then starts sending £ill frames on the PCH with page mode set to
"paging reorganisation".

d3) Same as in di).
da4) Same as in d2).
e) The SS changes the following BCCH parameters as indicated:

CCCH-CONF is set to "1 basic physical channel used for CCCH,
combined with SDCCH".

BS-AG-BLKS-RES is get to 2 blocks reserved for access grant.
BS-PA-MFRMS is set to 9 multiframe periods.

£} The S8 waits until all four SYSTEM INFO messages (SYSTEM INFORMATION
TYPE 1, 2, 3 and 4) have been transmitted on the BCCH.
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g) The SS starts sending paging fill frames on the PCH with page mode set
to "normal paging". At least 3 seconds after step f), the MS is paged
on its new paging subchannel.

Message: PAGING REQUEST TYPE 1
Protocol Discriminator RR management 0110
Transaction Identifier 0000
Message Type Paging request type 1 0010 0001
Page Mode Normal Paging 0000 0000
Mobile Identity Identity of MS under test
-type of identity TMSI 100
h) The SS shall respond to the second CHANNEL REQUEST by sending a
IMMEDIATE ASSIGNMENT REJECT message (to avoid a cell reselection).
Message: IMMEDIATE ASSIGNMENT REJECT
Information Elements Comments Value
Protocol Discriminator RR 0110
Transaction Identifier 0000
Message Type Immediate Assignment Rej 0011 1010
Page Mode normal 0000 0000
Request Reference the 2nd channel request
Wait indication 0 second 0000 0000

other fields not referring to the MS under test.

i) The MS is paged on its new paging subchannel. A PAGING REQUEST TYPE 2
message is used, the page mode set to "normal paging”.

Message: PAGING REQUEST TYPE 2

Information Elements Comments Value

Protocol Discriminator RR management 0110

Transaction Identifier 0000

Message Type Paging request type 2 0010 0010

Page Mode Normal Paging 0000 0000

TMST TMSI of MS under test

TMSI Not TMSI of MS under test

Requirements 1

1) In case of step dl) the MS shall transmit at least two CHANNEL REQUEST
messages on its RACH.

la) In case of step d3) the MS shall transmit at least two CHANNEL REQUEST
messages on its RACH.

2) In case of step g) the MS shall transmit at least two CHANNEL REQUEST
messages on its new RACH.

3) In case of step i) the MS shall transmit at least two CHANNEL REQUEST
messages on its RACH.

Procedure 2

Procedure 1 is repeated, but in step e) "CCCH-CONF" is set to "2 basic
physical channels used for CCCH, not combined with SDCCHs".

Parameters and IMSI used shall be chosen in order to be sure that the MS will
be listening on the second CCCH.
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Requirements 2

Same requirements as "Requirements 1".

Procedure 3

a) The SS simulates a BSS which is configured as in II.5.3.6.2.1.

b) The MS is in idle-updated state. The MS has been assigned a TMSI, its
IMSI is known to the SS.

c) BCCH info is set such that Max-retrans = 1 (coded as 00).

d) T?e SS sends an IMMEDIATE ASSIGNMENT EXTENDED message as in Procedure 1
c).

e) The MS is paged immediately in a former AG block, as in Procedure

1 d). The SS shall respond to the second CHANNEL REQUEST by sending a
IMMEDIATE ASSIGNMENT REJECT message (to avoid a cell reselection).

Requirements 3

1) In step e), the MS shall produce at least two channel requests.
ITI.5.3.6.2.4 No change of page mode
Purpose:

To test that the MS remembers the page mode from the previous paging request
message.

Method of test

a) The SS simulates a BSS which is configured as in II.5.3.6.2.1.

b) The MS is in the idle updated state. The MS has been assigned a TMSI
and its IMSTI is known to the SS.

c) The SS sends an IMMEDIATE ASSIGNMENT REJECT message on the MS's paging
channel. The page mode is set to "extended paging”.

Message: IMMEDIATE ASSIGNMENT REJECT

Information Elements Comments

Protocol Discriminator RR management

Transaction Identifier

Message Type Imm Ass Rej

Page Mode Extended Paging

Request reference NOT for the MS under test

Wait indication
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d) When the MS'g sgpecific paging multiframe and paging subblock reoccurs
for the second time, PAGING REQUEST TYPE 3 is sent. Page mode set to
"no change".

Message: PAGING REQUEST TYPE 3

Information Elements Comments Value
Protocol Discriminator RR management 0110
Transaction Identifier 0000
Message Type Paging request type 3 0010 0100
Page Mode no change 0000 0011
TMSI Not TMSI of a MS under test

TMST Not TMSI of a MS under test

TMSI Not TMSI of a MS under test

TMST Not TMSI of a MS under test

e) In the next but one paging subblock on the same CCCH the SS sends a

PAGING REQUEST TYPE 1 message specifying paging reorganisation and
addressing the MS by TMSI.

Message: PAGING REQUEST TYPE 1

Information Elements Comments Value
Protocol Discriminator RR management 0110
Transaction Identifier 0000
Message Type Paging request type 1 0010 0001
Page Mode Paging reorganisation 0000 0010
Mobile Identity the identity of MS under test

-type of identity TMSI 100

f) The SS shall respond to the second CHANNEL REQUEST by sending a

IMMEDIATE ASSIGNMENT REJECT message (to avoid a cell reselection).

Requirements
1) In case of steps c¢) and d) the MS shall not respond.
2) In case of step e) the MS shall send at least twoc CHANNEL REQUEST

messages on its RACH.

Ir.5.3.6.3 MEASUREMENT REPORT

The Measurement Report Procedure is described in section 3.4.1.2 of GSM
04.08.

II.5.3.6.3.1 Introduction and purpose of test

When having a RR-connection, the MS sends measurement reports. The report
contains reception characteristics from serving and neighbouring cells.

Note: The capability of calculating RxLev and RxQual is tested in section
I1.6.1.2. Here, only the signalling aspect is verified. The interval
between two successive Layer 2 frames containing measurements reports
shall not exceed one Layer 2 frame.

The MS shall be able to indicate:

- if no neighbouring cells are identified,

- the six best BCCH's out of a list taken from System Information,

- only permitted BCCH's out of a list.
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Method of Measurement

The SS uses one serving cell and seven additional transmitters in
stable conditions on different frequencies and levels.

On the serving cell the MS is having a call in progress.

First the SS sends an empty BCCH allocation in System Information Type
5.

Then the SS sends a non-empty BCCH allocation in System Information
Type 5 and changes the BA ARFCN list and colourcodes to verify the MS.

The MS is forced to make a handover in a new cell when DTX shall be
used and PWRC indicates that the MS has not to measure the BCCH
carrier.

Procedures

No Neighbouring Cells

Transmitter Level NCC BS Colour Code ARFCN

Serving 1 S1 -60 1 3 002

Neighbour N1 -85 1 5 oos8
" " N2 -80 1 7 014
" " N3 -75 1 1 020
" " N4 -55 1 3 026
" " N5 ~-50 1 5 032
" " N6 -45 1 7 038
" " N7 -40 1 1 044

Message: SYSTEM INFORMATION TYPE 5 (GSM 04.08, 9.1.33)

Information Element Comment Value

Protocol Discriminator RR management

Transaction Identifier not relevant

Message Type sys info 5

Neighbour cell descr -

- BA-NO Band number 0

- BA ARFCN (124..001) no BCCH allocation all o

Message: SYSTEM INFORMATION TYPE 6 (GSM 04.08, 9.1.34)

Information Element Comment Value

Protocol Discriminator
Transaction Identifier
Message Type

Cell Identity

LAT

Cell Options

- PWRC

- DTX

- RADIO-LINK-TIMEOUT
PLMN permitted

RR management
not relevant

default
default

PWRC is not set
shall not be used
default

only NCC 1 permitted
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Requirements 1

1) The MS shall continuously send measurement reports on every SACCH

blocks and the measurement valid indication shall be set to valid (0)
within the second block at the latest.

Message: MEASUREMENT REPORT (GSM 04.08,

Information Element
Protocol Discriminator
Transaction Identifier
Message type
Measurement results

- BA-USED

- DTX USED

- RXLEV-FULL-SERVING-CELL
- RXLEV-SUB-SERVING-CELL

- MEAS-VALID

- RXQUAL-FULL-SERVING-CELL
- RXQUAL-SUB-SERVING-CELL
- NO-NCELL-M

- RXLEV-NCELL 1
- BCCH-FREQ-NCELL 1
- BSIC--NCELL 1
- RXLEV-NCELL 6

- BCCH-FREQ-NCELL 6
- BSIC--NCELL 6

Comment

RR management
not relevant

9.1.20)

measurement report

"Same value as BA-IND
sent on SACCH"

Dtx not used
Actual value

ag specified
Actual value
Actual value

not checked

in the text
not checked
not checked

"No neighbour cell
meagurement result"”

or

"Neighbour cell information

no
no
no

no
no
no

Value

not available for serving cell"”

result
result
result

result
result
result

all bits set to 0
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Procedure 2 All neighbours present

Transmitter Level NCC BS Colour Code ARFCN
Serving 1 Si -60 1 3 002
Neighbour N1 -85 1 5 008

" " N2 -80 1 7 014

" " N3 ~-75 1 1 020

" " N4 -55 1 3 026

" " N5 -50 1 5 032

" " N6 -45 1 7 038

" " N7 -40 1 1 044
TCH channel is allocated in ARFCN = 030
Message: SYSTEM INFORMATION TYPE 5 (GSM 04.08, 9.1.33)
Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type sys info 5 0001 1101
Neighbour cell descr -
- BA-NO gsm band 0 00
- BA-IND 0
- BA ARFCN (2,4,5,6,7,8,9,10,11,12,14,16,17,18,19,20,21,
- 22,23,24,26,28,29,32,34,35,36,38,40,
- 41,42,44) =open
- (all others)=closed
Message: SYSTEM INFORMATION TYPE 6 (GSM 04.08, 9.1.34)
Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type 0001 1110
Cell Identity default
LAT default
Cell Options
- PWRC PWRC is not set
- DTX shall not be used 10
- RADIO-LINK-TIMEOUT default
PLMN permitted only NCC 1 permitted 0000 0010
Requirements 2
1) The MS shall continuously send measurement reports on every SACCH

blocks and the measurement valid indication shall be set to wvalid (0)
within the second block at the latest.

Message: MEASUREMENT REPORT (GSM 04.08, 9.1.20)

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type measurement report 0001 0101
Measurement results -

- DTX USED Dtx not used 0

- BA-USED

- MEAS-VALID as specified in the text

- RXLEV-FULL~-SERVING-CELL Actual value not checked XX XXXX
- RXLEV-SUB-SERVING-CELL Actual value not checked XX KXXXK
- RXQUAL-FULL-SERVING-CELL Actual value not checked XXX
- RXQUAL-SUB-SERVING CELL Actual value not checked XXX
- NO-NCELL-N number of neighbours=six 110
- RXLEV-NCELL 1 only order checked XX XXXX
- BCCH-FREQ-NCELL 1 the index foi X XXXX
- BSIC--NCELL 1 as in table XX XXXX
- RXLEV-NCELL 6 only order checked XX XXXX
- BCCH-FREQ-NCELL 6 as in table x XXXX
- BSIC--NCELL 6 as in table XX XXKX
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2) The SS shall keep the signal levels and BCCH information stable for at
least 20 seconds before using the reported RX_LEV values. After the
signal conditiong have been stable for at least 20 seconds, the order
of values in the MEASUREMENT REPORT, when put in the order of
increasing RX LEV, shall be N3, S1, N4, N5, N6, N7.

Note: The actual values in the MEASUREMENT REPORT are not checked.

Procedure 3:

Combination of barred cells and unpermitted PLMNs

Transmitter Level NCC BS Colour Code ARFCN
Serving 1 S1 -60 1 3 002
Neighbour N1 (no info) -85 1 5 008

" " N2 -80 1 7 014

" " N3 -75 2 1 020

" " N4 (no info) -55 3 3 026

" " N5 (no info) -50 4 5 032

" " N6 -45 1 7 038

" " N7 -40 1 1 044
Message: SYSTEM INFORMATION TYPE 5 (GSM 04.08, 9.1.33)
Information Element Comment Value
Protocol Discriminator RR 0110
Transaction Identifier not relevant 0000
Message Type sys info 5 0001 1101
Neighbour cell descr -
- BA-NO gsm band 0 00
- BA ARFCN (2,14,20,38,44) =open 1
- (all others)=closed 0
Message: SYSTEM INFORMATION TYPE 6 (GSM 04.08, 9.1.34)
Information Element Comment Value
Protocol Digcriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type 0001 1110
Cell Identity default
LAT default

Cell Options
- PWRC
- DTX

PWRC is not set
shall not be used 10

- RADIO-LINK-TIMEOUT default

PLMN permitted

only NCC 1 permitted 0000 0010
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Requirements 3

1) The MS shall continuously send measurement reports on every SACCH
blocks and the measurement valid indication shall be set to valid (0)
within the second block at the latest.

Message: MEASUREMENT REPORT (GSM 04.08, 9.1.20)

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type measurement report 0001 0101
Measurement results -

- BA-USED

- MEAS-VALID ag specified in the text

- DTX USED Dtx not used 0

- RXLEV-FULL-SERVING-CELL Actual value not checked XX XXXX
- RXLEV-SUB-SERVING-CELL Actual value not checked XX XXXX
- RXQUAL-FULL-SERVING-CELL Actual value not checked XXX
- RXQUAL-SUB-SERVING-CELL Actual value not checked XXX
- NO-NCELL-N number of neighbours=four 100
- RXLEV-NCELL 1 only order checked XX XXXX
- BCCH-FREQ-NCELL 1 the index in neighbour

- BSIC--NCELL 1 cell description XXXX

- RXLEV-NCELL 4 only order checked XX XXXX
- BCCH-FREQ-NCELL 4 as in table

- BSIC--NCELL 4 as in table XX XXXX
2) The SS shall keep the signal levels and BCCH information stable for at

least 20 seconds before using the reported RX LEV values. After the
signal conditions have been stable for at least 20 seconds, the order
of values in the MEASUREMENT REPORT, when put in the order of
increasing RX LEV, shall be N2, S1, N6, N7.

Note: The actual values in the MEASUREMENT REPORT are not checked.

Procedure 4: Use of DTX in the Measurement Report
Transmitter Level NCC BS Colour Code ARFCN
Serving 1 S1 ~-60 1 3 002
Neighbour N1 -85 1 5 008
" " N2 -80 1 7 014
" " N3 -75 1 1 020
" " N4 -55 1 3 026
" " N5 -50 1 5 032
" " N6 -45 1 7 038
" " N7 -40 1 1 044
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The MS is forced to make a handover in a new cell, where the following SYSTEM
INFO TYPE 5 and 6 are broadcasted.

Message: SYSTEM INFORMATION TYPE 5 (GSM 04.08, 9.1.33)

Information Element Comment Value
Protocol Discriminator RR 0110
Transaction Identifier not relevant 0000
Message Type sys info 5 0001 1101
Neighbour cell descr -

- BA-NO gsm band 0 00

- BA ARFCN (2,8,14,20,26,32,38,44)=0pen

- (all others)=closed

Message: SYSTEM INFORMATION TYPE 6 (GSM 04.08, 9.1.34)

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type 0001 1110
Cell Identity default

LAT default

Cell Options

- PWRC PWRC is set 1

- DTX shall be used 01

- RADIO-LINK-TIMEOUT default

PLMN permitted only NCC 1 permitted 0000 0010

Requirements 4

Note: For an MS only supporting transparent data services the value DTX-
USED is not checked.

1) After the sending of the HANDOVER COMPLETE message, the MS shall
continuously send measurement reports on every SACCH blocks, the
measurement valid indication shall be set to valid (0) within the
second block at the latest and DTX-USED shall be set to "DTX used".

Message: MEASUREMENT REPORT (GSM 04.08, 9.1.20)

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type measurement report 0001 0101
Meagsurement results -

- BA-USED

- MEAS-VALID as specified in the text

- DTX USED Dtx used 1

- RXLEV-FULL-SERVING-CELL Actual value not checked XX XXXX
- RXLEV-SUB-SERVING-CELL Actual value not checked XX XXXX
- RXQUAL-FULL-SERVING-CELL Actual value not checked XXX
- RXQUAL-SUB-SERVING-CELL Actual value not checked XXX
- NO-NCELL-M number of neighbours=six 110
- RXLEV-NCELL 1 only order checked XX XXXX
- BCCH-FREQ-NCELL 1 the index in neighbour

- BSIC--NCELL 1 cell description XXXX

- RXLEV-NCELL 6 only order checked XX XXXX
- BCCH-FREQ-NCELL 6 as in table

- BSIC--NCELL 6 ag in table biod XXXX
2) The SS shall keep the signal levels and BCCH information stable for at

least 20 seconds before using the reported RX LEV values. After the
signal conditions have been stable for at least 20 seconds, the order
of values in the MEASURMENT REPORT, when put in the order of increasing
RXLEV, shall be N3, S1, N4, N5, N6, N7,

Note: The actual values in the MEASUREMENT REPORT are not checked.
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Ix.5.3.6.4 TEST OF DEDICATED CHANNEL ASSIGNMENT
IT.5.3.6.4.1 Introduction

An intracell change of channel can be requested by upper layers for changing
the channel type, or decided by the RR-sublayer, e.g. for an internal
handover. This change is performed through the dedicated channel assignment.

The purpose of the dedicated channel assignment procedure is to completely
modify the physical channel configuration of the MS while staying in the same
cell.

This is described in section 3.4.3 of GSM 04.08.

II.5.3.6.4.2 Purpose of the test Assignment completion

The purpose of this test is to verify that the MS can seize the channel
defined in the command. Just a subset of all possible channels transitions
will be tested:

SDCCH -> TCH/F

TCH/F -> TCH/H

TCH/H -> TCH/F

TCH/F -> TCH/F, In this particular test we check that the
MS does not increment V(SD) when
repeating a message, after completion.

TCH/F -> TCH/F, In this particular test we check that the
MS takes into account the value specified
in the field "starting time".

Note 1: TCH/H is tested only if supported (i.e. step b) might be skipped) .

Note 2: Throughout this test case it is allowed to use an ARFCN < 10 or
ARFCN > 114 for the non hopping channels.

II1.5.3.6.4.2.1 Procedure

a) The SS pages the MS. On response of the MS a SDCCH is allocated. Then
the 88 sends an ASSIGNMENT COMMAND allocating a traffic channel TCH/F
with frequency hopping used.

b) After reception of the ASSIGNMENT COMPLETE message, the SS sends a
ASSIGNMENT COMMAND message allocating an traffic channel TCH/H with
frequency hopping not used.

c) Same as b) but the new channel is an TCH/F with frequency hopping not
used.
d) The SS sends an AUTHENTICATION REQUEST message to the MS.

The SS does not Layer 2 acknowledge the AUTHENTICATION RESPONSE message
sent by the MS and stores this message.

e) The SS sends an ASSIGNMENT COMMAND message allocating a TCH/F with
frequency hopping used, just after having received the AUTHENTICATION
RESPONSE.
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£) The SS sends an ASSIGNMENT COMMAND message allocating a traffic channel
with frequency hopping not used. This command includes the optional
field "starting time" filled with current frame number +100.

Note: At each step, the channel allocation is changed by increasing
by one the time slot number modulo 8.

Message: ASSIGNMENT COMMAND

Information Element Comment Value

Protocol Discriminator RR 0110

Transaction Identifier not relevant 0000

Message Type ass command 0010 1110

Channel Description as specified in the text

Power Command randomly drawn (Note 1)

Starting time Optional field used when specified in the
text

Mobile allocation Use or not of frequency hopping

Note 1: The power command is, at each step, randomly drawn between the
minimum and maximum power control level applicable to the class of
MS, and with a different wvalue.

I1.5.3.6.4.2.2 Requirements
1) In step a), the MS shall switch to the assigned channel, establish the

link with the power level specified in the command message and send an
ASSIGNEMENT COMPLETE message.

2) In step b), same as 1).
3) In step c¢), same as 1).
4) In step d), the MS shall send an AUTHENTICATION RESPONSE message.
5) In step e), same as 1).

Then the MS shall send an AUTHENTICATION RESPONSE message with V(SD) at
the same value as in the first AUTHENTICATION RESPONSE sent (the SS
shall compare the two messages).

6) In step f) same as 1) but this shall be done after the time specified
in the field "Starting Time".

Message: ASSIGNMENT COMPLETE

II.5.3.6.4.3 Assignment Failure

The purpose of the test is to verify that when not succeeding to seizing the
new channel, the MS reactivates the old one with the previous power used on
this channel.
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IT.5.3.6.4.3.1 Procedure

a) A Mobile Terminated call is initiated. After establishment of the call,
an ASSIGNMENT COMMAND message is sent allocating a new TCH/F.

b) The SS does not set up the new channel.

Message: ASSIGNMENT COMMAND

Information Element Comment Value
Protocol Discriminator RR 0110
Transaction Identifier not relevant 0000
Message Type 0010 1110
Channel Description ag specified in the text

Power Command Randomly drawn (see Note 1)

Note 1: The power command is, at each step, randomly drawn between the
minimum and maximum power control level applicable to the class of
MS, and with a different value.

Ir.5.3.6.4.3.2 Requirement

1) The MS shall try to activate the new channel. The MS shall reactivate
the old one with the previous power used on this channel, reconnect the
TCH and trigger the establishment of the main signalling link.
The MS shall then send an ASSIGNMENT FAILURE message.

Message: ASSIGNMENT FAILURE

Ir.5.3.6.5 TEST OF HANDOVER

The Handover procedure is specified in section 3.4.4 of GSM 04.08.

IT.5.3.6.5.1 Introduction

With the handover procedure, it is possible to completely alter the channels
allocated to a MS. This makes possible in particular to switch a call in
progress from one cell to another. The procedure is always initiated by the
network, with the MS in a dedicated mode.

II.5.3.6.5.2 Purpose of the Test

The purpose of the test is to verify that the MS during handover
- disconnects and connects channels,
- releases and establishes data links,

- is capable of handling failures and abnormal cases related to the
handover procedure.
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I1.5.3.6.5.3 Method of Measurement

The SS simulates two cells, A and B, where A is the o0ld cell and B is the
target for the handover. All test procedures start with the MS being
allocated a dedicated resource on cell A. Cell A and B are rumnning under
ideal radio conditions. Appropriate information on both cell A and B is given
to the MS on the BCCHs of both cells according to the default conditions for
the serving cell (A) and the neighbouring cell (B). Depending on the
procedure frequency hopping is in use or not. Each time frequency hopping has
to be used the 88 has to draw randomly the value of N (number of frequency)
between 1 and 64, HSN (hopping sequence number), MAIO (mobile allocation
offset) and include it in the relevant messages (IMMEDIATE ASSIGNMENT,
ASSIGNMENT COMMAND, HANDOVER COMMAND) .

The power used by the MS on the channel belonging to the old cell is set to
the maximum Power level supported by the MS.

In the first two procedures, normal handover is made and the next three
procedures test handover during call establishment. These five procedures are
first tested with non synchronized cells, and then with finely synchronized
cells. All tests are repeated with starting time specified in HANDOVER
COMMAND message.

The two last procedures test the function of timer T3124, first on a Layer 3
failure, then on a Layer 1 failure. Layer 3 failure is introduced by the SS
by not sending PHYSICAL INFORMATION on cell B whereas Layer 1 failure is
introduced by the SS by not sending anything at all, with the exception of
BCCH, on cell B.

II.5.3.6.5.4 Procedures

Ir.5.3.6.5.4.1 Procedure 1: Handover during call in progress, TCH/F, Non
Synchronized, without frequency hopping

Ir.5.3.6.5.4.1.1 Purpose of the test
To verify that when the MS is made to make a handover to a non synchronized
cell, it continuously sends access bursts on the main DCCH until it receives

a PHYSICAL INFORMATION message from the SS.

To verify that it then activates the channels.
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IT.5.3.6.5.4.1.2 Test

a) The SS sends a HANDOVER COMMAND messade on the main DCCH on cell A.

b) The SS observes the access bursts which are now continuously being sent
by the MS on its main DCCH of cell B. After receiving n (randomly drawn
between values according to table below) access bursts, the SS sends
PHYSICAL INFORMATION with a Timing Advance in the range 0..63 (=k) bit
periods of 48/13 us each.

In the first test k=20 will apply.

Target cell TCH/F TCH/H
channel type

n 10-20 5-10
Message: HANDOVER COMMAND
Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction identifier not relevant 0000
Message type handover command 0010 1011
Cell description default
Channel description Bm + ACCHs, TN = 0 0000 1000
TSC, H=0, FB-NO xxx0 0000
ARFCN Oxxx KXXX
Handover reference 100 dec 0110 0100
Power command 8 dec
Synchronization indic non synchronized cells 1101 0000
Message: PHYSICAL INFO
Information Element Comment Value
Protocol Digecriminator RR management 0110
Transaction identifier not relevant 0000
Message type physical info 0010 1101
Timing advance k*48/13 us 0001 0100
c) The test is repeated for a Timing Advance (k) of 50 bit periods

(encoded as 0011 0010).

II.5.3.6.5.4.1.3 Requirements

1) The MS shall send continuously access bursts at the power level
specified in HANDOVER COMMAND including the correct handover reference
on the main DCCH of the target cell until the reception of the PHYSICAL
INFORMATION.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) s after the transmission
time of the PHYSICAL INFORMATION.

3) The MS shall use the correct timing advance, as specified by the
PHYSICAL INFORMATION sent by the SS.

4) The MS shall establish a signalling link.

5) The MS shall send HANDOVER COMPLETE on the target cell so that the SS
receives the message less than 10 seconds after sending the HANDOVER
COMMAND .

Message: HANDOVER COMPLETE

6) HANDOVER COMPLETE shall not be received before UA frame has been sent

by the SS.
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Ir.5.3.6.5.4.2 Procedure 2: Handover during call in progress, TCH/H
without FH to TCH/H with FH, non synchronized

This test shall be skipped if the MS does not support TCH/H.

I1.5.3.6.5.4.2.1 Purpose

To verify that when the MS is made to make a handover to a non synchronized
cell, it continuously sends access bursts on the wmain DCCH until it receives
a PHYSICAL INFORMATION message from the SS.

To verify that it then activates the channels.

Ir1.5.3.6.5.4.2.2 Test

As in procedure 1 except that call establishment shall be performed on TCH/H
and that channel description in HANDOVER COMMAND message shall indicate
TCH/H.

Message: HANDOVER COMMAND
Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction identifier not relevant 0000
Message type handover command 0010 1011
Cell description default
Channel description Im + ACCHs, TN = 5 0001 1101
TSC, H=1, MAIO (high part) xxx1 XXXX
MAIO (low part), HSN XXXX KXXX
Handover reference 255 1111 1111
Power command 6 0000 0110
Frequency Channel seq. IEI 0110 1001

as specified in GSM 04.08

Ir.5.3.6.5.4.2.3 Requirements

1) The MS shall send continuously access bursts at the power level
specified in HANDOVER COMMAND including the correct handover reference
on the main DCCH of the target cell until the reception of the PHYSICAL
INFORMATION.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) s after the transmission
time of the PHYSICAL INFORMATION.

3) The MS shall use the correct Timing Advance, as specified by the
PHYSICAL INFORMATION sent by the SS.

4) The MS shall establish a signalling link.

5) The MS shall send HANDOVER COMPLETE on the target cell so that the S8
receives the message less than 10 seconds after sending the HANDOVER
COMMAND .

Message: HANDOVER COMPLETE

6) HANDOVER COMPLETE shall not be received before UA frame has been sent
by the SS.

II.5.3.6.5.4.3 Procedure 3: Handover during Call establishment, SDCCH

without FH to SDCCH with FH, Non synchronized

(Reserved)
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II1.5.3.6.5.4.4 Procedure 4: Handover during call establishment, TCH/F to
TCH/F all with FH, Non synchronized

Hopping sequence sets have to be drawn for each cell.

IT.5.3.6.5.4.4.1 Purpose

When the SS sends HANDOVER COMMAND, it may occur that the MS had just sent a
(MM or CC) Layer 3 message which has not yet been acknowledged. The purpose
of this test is to check that the MS will send again this message after the
HANDOVER COMPLETE {(using the same value in the N(SD) field).

I1.5.3.6.5.4.4.2 Test

A TCH/F shall have been assigned for call establishment with the channel mode
set to "signalling only" and the channel description information element in
the HANDOVER COMMAND message shall indicate TCH/F. The Synchronisation
Indication information element shall be omitted from the HANDOVER COMMAND.

a) The Call establishment shall be performed for a TCH/F, with the channel
mode set to "signalling only".

The test of Procedure 1 will be used, except that the HANDOVER COMMAND
message will be sent at a very well selected time. For example, the
HANDOVER COMMAND will be sent in a mobile originating call
establishment procedure.

The channel description information element in the HANDOVER COMMAND
message shall indicate TCH/F. The SS shall wait 10 seconds after having
received the CM Service Request message to give sufficient time to the
MS to monitor the neighbouring cell BCCHs.

b) The SS will store the SETUP message and send a HANDOVER COMMAND message
before having acknowledged the last Layer 2 frame of the SETUP message.

Ir.5.3.6.5.4.4.3 Reguirements

1) The MS shall send continuously access bursts at the power level
specified in HANDOVER COMMAND including the correct handover reference
on the main DCCH of the target cell until the reception of the PHYSICAL
INFORMATION.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) s after the transmission
time of the PHYSICAL INFORMATION.

3) The MS shall use the correct Timing Advance, as specified by the
PHYSICAL INFORMATION sent by the SS.

4) The MS shall establish a signalling link.

5) The MS shall send HANDOVER COMPLETE on the target cell so that the SS
receives the message less than 10 seconds after sending the HANDOVER
COMMAND.

Message: HANDOVER COMPLETE

6) HANDOVER COMPLETE shall not be received before UA frame has been sent
by the SS.

7) The MS shall send again the SETUP message to the SS using the same

value in the N(SD) field, just after the HANDOVER COMPLETE message has
been sent.
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II.5.3.6.5.4.5 Procedure 5: Handover during call establishment, SDCCH
with FH to TCH/F without FH, Non synchronized

Ir.5.3.6.5.4.5.1 Purpose

When the SS sends HANDOVER COMMAND, it may occur that the MS had just sent a
(MM or CC) Layer 3 message which has not yet been acknowledged. The purpose
of this test is to check that the MS will send again this message after the
HANDOVER COMPLETE (using the same value in the N(SD) field).

Ir.5.3.6.5.4.5.2 Test

a) The Call establishment shall be performed on a SDCCH/S.

The test of Procedure 1 will be used, except that the HANDOVER COMMAND
message will be sent at a very well gelected time. For example, the
HANDOVER COMMAND will be sent in a mobile originating call
establishment procedure.

The channel description information in the HANDOVER COMMAND message
shall indicate TCH/F, and the channel mode Information Element shall be
present and set to "signalling only".

b) The SS will store the SETUP message and send a HANDOVER COMMAND message
before having acknowledged the last Layer 2 frame of the SETUP message.

Ir.5.3.6.5.4.5.3 Requirements

1) The MS shall send continuously access bursts at the power level
specified in HANDOVER COMMAND including the correct handover reference
on the main DCCH of the target cell until the reception of the PHYSICAL
INFORMATION.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) s after the transmission
time of the PHYSICAL INFORMATION.

3) The MS shall use the correct timing advance, as specified by the
PHYSICAL INFORMATION sent by the SS.

4) The MS shall establish a signalling link.

5) The MS shall send HANDOVER COMPLETE on the target cell so that the SS
receives the message less than 10 seconds after sending the HANDOVER
COMMAND .

Message: HANDOVER COMPLETE

6) HANDOVER COMPLETE shall not be received before UA frame has been sent
by the SS.

7) The MS shall send again the SETUP message to the SS using the same

value in the N(SD) field, just after the HANDOVER COMPLETE message has
been sent.

I1.5.3.6.5.4.6 Procedure 6: Handover during call in progress, TCH/F with
FH to TCH/F without FH, Synchronized

II.5.3.6.5.4.6.1 Purpose of the test

To verify that when the MS is made to make a handover to a synchronized cell,
it sends a specific number of access burst on the main DCCH, and then
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activates the channels.

II.5.3.6.5.4.6.2 Test

a) The SS sends a HANDOVER COMMAND on the main DCCH on cell A, indicating
a handover to a synchronized cell (B).

b) The SS then waits for reception of a HANDOVER COMPLETE message.
Message: HANDOVER COMMAND
Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction identifier not relevant 0000
Message type handover command 0010 1011
Cell description default
Channel description Bm + ACCHs, TN = 4 0000 1100
TSC, H=0, FB-NO xxx0 0000
ARFCN 0xxx XXXX
Handover reference 64 0100 0000
Power command 7 dec 0000 0111
Synchronization indic synchronized cells 1101 0001

IT.5.3.6.5.4.6.3 Requirements

1) In four successive slots on the main DCCH, the MS shall send access
bursts at the power level specified in HANDOVER COMMAND with the
correct handover reference.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) seconds after the
transmission of the HANDOVER COMMAND on the SS-side.

3) The MS shall establish a link.

4) The MS shall send HANDOVER COMPLETE on the target cell so that the SS
receives the message less than 10 seconds after sending the HANDOVER
COMMAND message, using the correct Timing Advance defined according to
the previous case in cell A and the value of k (see note).

Note: The two cells A and B are synchronised, but the SS will simulate the
case where distance (A,MS) is unequal to distance (B,MS). For example,
the BCCH(A) will be sent a [k] bits period before BCCH(B), Timing
Advance in cell B = 2k + Timing Advance in cell A > 0.

Message: HANDOVER COMPLETE

I1.5.3.6.5.4.7 Procedure 7: Handover during call in progress, TCH/H with
FH to TCH/H without FH, Synchronized

This test shall be skipped if the MS does not support TCH/H.

IT.5.3.6.5.4.7.1 Purpose of the test

To verify that when the MS is made to make a handover to a synchronized cell,
it sends a specific number of access burst on the main DCCH, and then
activates the channels.

IT.5.3.6.5.4.7.2 Test

As in procedure 6 except that the channel description information element
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shall indicate TCH/H.

I1.5.3.6.5.4.7.3 Requirements

1) In four successive slots on the main DCCH, the MS shall send access
bursts at the power level specified in HANDOVER COMMAND with the
correct handover reference.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) seconds after the
transmission of the HANDOVER COMMAND on the SS-side.

3) The MS shall establish a link.

4) The MS shall send HANDOVER COMPLETE on the target cell so that the 88
receives the message less than 10 seconds after sending the HANDOVER
COMMAND message, using the correct Timing Advance defined according to
the previous case in cell A and the value of k (see note).

Note: The two cells A and B are synchronised, but the SS will simulate the
case where distance (A,MS) is unequal to distance (B,MS). For example,
the BCCH(A) will be sent a [k] bits period before BCCH(B), Timing
Advance in cell B = 2k + Timing Advance in cell A > 0.

Message: HANDOVER COMPLETE

IT.5.3.6.5.4.8 Procedure 8: Handover during call establishment, SDCCH to
SDCCH all with FH, Synchronized

Hopping sequence sets have to be drawn for each cell.

I1.5.3.6.5.4.8.1 Purpose

When the SS sends HANDOVER COMMAND, it may occur that the MS had just sent a
(MM or CC) Layer 3 message which has not yet been acknowledged. The purpose

of this test is to check that the MS will send again this message after the

HANDOVER COMPLETE (using the same value in the N(SD) field).

To verify that when the MS is made to make a handover to a synchronized cell,

it sends a specific number of access burst on the main DCCH, and then
activates the channels.

1I1.5.3.6.5.4.8.2 Test

a) The Call establishment shall be performed on a SDCCH/S8.
The test of Procedure 6 will be used, except that the HANDOVER COMMAND
message will be sent at a very well selected time. For example, the
HANDOVER COMMAND will be sent in a mobile originating call
establishment procedure.

The channel description information will be set to SDCCH/8 with FH.

b) The SS will store the SETUP message and send a HANDOVER COMMAND message
before having acknowledged the last Layer 2 frame of the SETUP message.
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Ir1.5.3.6.5.4.8.3 Requirements

1) In four successive slots on the main DCCH, the MS shall send access
bursts at the power level specified in HANDOVER COMMAND with the
correct handover reference.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) seconds after the
transmission of the HANDOVER COMMAND on the SS-side.

3) The MS shall establish a link.

4) The MS shall send HANDOVER COMPLETE on the target cell so that the SS
receives the message less than 10 seconds after sending the HANDOVER
COMMAND message, using the correct Timing Advance defined according to
the previous case in cell A and the value of k (see note).

Note: The two cells A and B are synchronised, but the SS will simulate the
case where distance (A,MS) is unequal to distance (B,MS). For example,
the BCCH(A) will be sent a [k] bits period before BCCH(B), Timing
Advance in cell B = 2k + Timing Advance in cell A > 0.

Message: HANDOVER COMPLETE

5) The MS shall send again the SETUP message to the SS using the same
value in the N(SD) field, just after the HANDOVER COMPLETE message has
been sent.

II.5.3.6.5.4.9 Procedure 9: Handover during call establishment, TCH/F
without FH to TCH/F with FH, Synchronized

IT.5.3.6.5.4.9.1 Purpose

When the S8S sends HANDOVER COMMAND, it may occur that the MS had just sent a
(MM or CC) Layer 3 message which has not yet been acknowledged. The purpose
of this test is to check that the MS will send again this message after the
HANDOVER COMPLETE (using the same value in the N(SD) field).

To verify that when the MS is made to make a handover to a synchronized cell,
it sends a specific number of access burst on the main DCCH, and then
activates the channels.

I1.5.3.6.5.4.9.2 Test
a) The Call establishment shall be performed on a TCH/F.

The test of Procedure 6 will be used, except that the HANDOVER COMMAND
message will be sent at a very well selected time. For example, the
HANDOVER COMMAND will be sent in a mobile originated call establishment
procedure.

The channel description information element in the HANDOVER COMMAND
message will be set to TCH/F with FH, and the channel mode Information
Element shall be present and set to "signalling only".

b) The 8S will store the SETUP message and send a HANDOVER COMMAND message
before having acknowledged the last Layer 2 frame of the SETUP message.
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I1.5.3.6.5.4.9.3 Requirements

1) In four successive slots on the main DCCH, the MS shall send access
bursts at the power level specified in HANDOVER COMMAND with the
correct handover reference.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) seconds after the
transmission of the HANDOVER COMMAND on the SS-side.

3) The MS shall establish a link.

4) The MS shall send HANDOVER COMPLETE on the target cell so that the S8
receives the message less than 10 seconds after sending the HANDOVER
COMMAND message, using the correct Timing Advance defined according to
the previous case in cell A and the value of k (see note).

Note: The two cells A and B are synchronised, but the SS will simulate the
case where distance (A,MS) is unequal to distance (B,MS). For example,
the BCCH(A) will be sent a [k] bits period before BCCH(B), Timing
Advance in cell B = 2k + Timing Advance in cell A > 0.

Message: HANDOVER COMPLETE

5) The MS shall send again the SETUP message to the SS using the same
value in the N(SD) field, just after the HANDOVER COMPLETE message has
been sent.

1r.5.3.6.5.4.10 Procedure 10: Handover during call establishment, SDCCH to
TCH/F all without FH, Synchronized

II.5.3.6.5.4.10.1 Purpose

When the SS sends HANDOVER COMMAND, it may occur that the MS had just sent a
(MM or CC) Layer 3 message which has not yet been acknowledged. The purpose
of this test is to check that the MS will send again this message after the
HANDOVER COMPLETE ({(using the same value in the N(SD) field).

To verify that when the MS is made to make a handover to a synchronized cell,
it sends a specific number of access burst on the main DCCH, and then
activates the channels.

IT.5.3.6.5.4.10.2 Test

a) The Call establishment shall be performed on a SDCCH/8.

The test of Procedure 6 will be used, except that the HANDOVER COMMAND
message will be sent at a very well selected time. For example, the
HANDOVER COMMAND will be sent in a mobile originating call
establishment procedure.

The channel description information element in the HANDOVER COMMAND
message shall indicate TCH/F, and the channel mode Information Element
shall be present and set to "signalling only".

b) The SS will store the SETUP message and send a HANDOVER COMMAND message
before having acknowledged the last Layer 2 frame of the SETUP message.
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I1.5.3.6.5.4.10.3 Requirements

1) In four successive slots on the main DCCH, the MS shall send access
bursts at the power level specified in HANDOVER COMMAND with the
correct handover reference.

2) The MS shall activate the channel in sending and receiving mode, and
connect the channel in the range of (0..3) seconds after the
transmission of the HANDOVER COMMAND on the SS-side.

3) The MS shall establish a link.

4) The MS shall send HANDOVER COMPLETE on the target cell so that the S8
receives the message less than 10 seconds after sending the HANDOVER
COMMAND message, using the correct Timing Advance defined according to
the previous case in cell A and the value of k (see note).

Note: The two cells A and B are synchronised, but the SS will simulate the

case where distance (A,MS) is unequal to distance (B,MS). For example,

the BCCH(A) will be sent a [k] bits period before BCCH(B), Timing
Advance in cell B = 2k + Timing Advance in cell A > 0.

Message: HANDOVER COMPLETE
5) The MS shall send again the SETUP message to the SS using the same

value in the N(SD) field, just after the HANDOVER COMPLETE message has
been sent.

II.5.3.6.5.4.11 Procedure 1ll1l: Handover with time specified
I1.5.3.6.5.4.11.1 Purpose

To verify that the MS can perform any type of handover, according to
procedures 1 to 10 taking into account the optional field "starting time".
I1.5.3.6.5.4.11.2 Test

All tests according to procedures 1 to 10 are repeated with the following
difference: the HANDOVER COMMAND message containsg a starting time information

element set to a value corresponding to 1 second + 0.1 second after the point
in time when the HANDOVER COMMAND message was sent.

Ir.5.3.6.5.4.11.3 Requirement

As in Procedures 1 to 10, except that the MS shall start transmitting access
bursts at the ordered point in time.

Ir.5.3.6.5.4.12 Procedure 12: Handover Failure, Layer 3 Failure on the
Target Cell, TCH/F with FH to TCH/F without FH

I1.5.3.6.5.4.12.1 Purpose of the test

To verify the function of timer T3124 and the contents in message HANDOVER
FATLURE.

Note: A time out on timer T3124 is produced in the following way: the
PHYSICAL INFORMATION does not arrive from the target cell.
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Ir.5.3.6.5.4.12.2 Test

a) After sending the HANDOVER COMMAND on the cell A, cell B is not
transmitting PHYSICAL INFORMATION as expected by the MS.

Message: HANDOVER COMMAND

Information Element Comment Value

Protocol Discriminator RR management 0110

Transaction identifier not relevant 0000

Message type handover command 0010 1011

Cell description default

Channel description Bm + ACCHs, TN = 7 0000 1111
TSC, H=0, FB-NO XXx0 0000
ARFCN Oxxx KHXXX

Handover reference 100 dec 0110 0100

Power command 8 dec

Synchronization indic non synchronized cells 1101 0000

I1.5.3.6.5.4.12.3 Requirements

1) The MS shall establish a link

2) The MS shall send HANDOVER FAILURE on cell A at the previously assigned
power level. The transmission time shall be in the range of (0..3) s
after transmigsion time of HANDOVER COMMAND on SS-side.

Message: HANDOVER FAILURE
3) The MS shall use the power level used before the HANDOVER COMMAND.
Ir.5.3.6.5.4.13 Procedure 13: Handover Failure, Layer 1 Failure on the

Target Cell, TCH/F without FH to TCH/F with FH
II.5.3.6.5.4.13.1 Purpose of the test
To verify the function of timer T3124 and the contents of HANDOVER FAILURE.

Note: A time out on timer T3124 in this test indicates that the Layer 1
signalling on cell B is not operating.

II.5.3.6.5.4.13.2 Test

After sending the HANDOVER COMMAND on cell A, cell B is not transmitting at
all (except for normal BCCH signalling). The MS will have a time out on timer
T3124. The MS will take no further action at all on cell B. It activates
channels on cell A and sends HANDOVER FAILURE on cell A.

II.5.3.6.5.4.13.3 Requirements

1) The MS shall send HANDOVER FAILURE on cell A at the previously assigned
power level. The transmission time shall be in the range of (0..3)
seconds after the transmission time of HANDOVER COMMAND on SS-side.

Message: HANDOVER FAILURE
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IT.5.3.6.6 FREQUENCY REDEFINITION

The procedure is specified in GSM 04.08 section 3.4.5.

IT.5.3.6.6.1 Purpose of the test

To verify that the MS, after receilving a frequency redefinition message,
starts using the new frequencies and hopping sequence at the time indicated
in the message.

II.5.3.6.6.2 Setup of the test parameters

A random value ca(l) in the range 80,...,124 is drawn.

A random subset CA(1l) of the set {1,...,124} containing ca(l) elements is
drawn.

An element B of the set CA(1l) is randomly drawn.

Let T(1) = 91, T(2) = 42000.
A random value T(3) in the range 92,...,41999 is drawn.
I1.5.3.6.6.3 Initial conditions

The SS simulates a BSS with exactly one cell. The cell uses the frequency
hopping mode. CCCH-CONF indicates 1 basic physical channel, not combined with
SDCCHs. The cell allocation of the cell corresponds to the set CA(1l) (see
Note 2 of 1I1.5.3.6.6.6).

I1.5.3.6.6.4 Procedure

a) The procedure described in b) to e) is performed for each combination
of a value T(k) (k = 1,2,3) on the one side, and one of the channel
types

- TCH/F, TCH/H, or SDCCH, if the MS is able to manage TCH/H;
- TCH/F, or SDCCH, if the MS is not able to manage TCH/H.

(This results in 9 or 6 test cases.)
b) Random values ca(2) in the range 20,...,79, and ca(3) in the range
4,...,19 are randomly drawn. Subsets CA(i) of {1,...,124} with ca(i)

elements and containing B are randomly drawn (i = 2,3).

For j = 1,2,3, values ma(j) in the range Jj,...,min(64, ca{(j)-1) and
values maio(j) in the range 0,...,ma(j)-1 are randomly drawn.

Subsets MA(j) of CA(j) not containing B and having ma(j) elements are
randomly drawn.
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c) As described in II.5.3.6.1, the MS is paged, and it is allocated a
dedicated channel of the appropriate type by an IMMEDIATE ASSIGNMENT
message.

Parameters of this message:
Starting time: not present.
Mobile allocation: corresponds to the set MA(1)
(cf. Note 2 of II.5.3.6.6.6).
Channel description:
Channel type as specific for the test case with
randomly generated subchannel if appropriate.
RF hopping channel indicated (encoded as H = 1}.
HSN indicates hopping sequence number 0 {encoded as 000000).
MAIO indicates MAIO(1).
Other values as in II1.5.3.6.1.3.2.

d) The SS sends on the main DCCH a FREQUENCY REDEFINITION message to the
MS.

Parameters of this message:

Cell channel description: corresponds to the set CA(2)
(see note 2 of II.5.3.6.6.6).

Mobile allocation: corresponds to the set MA(2)

(see note 2 of I1.5.3.6.6.6).

Starting time: corresponds to the frame number modulo 42432 which
is T{k) frames ahead of the transmission
time of the last burst of the first L2
frame containing the beginning of the
message
(see note 3 of I1.5.3.6.6.6).

MAIO indicates MAIG(2).

All other parameters are as in the IMMEDIATE ASSIGNMENT of c).

e) The $S sends on the main DCCH a FREQUENCY REDEFINITION message to the
MS.

Parameters of this message:

Cell channel description: corresponds to the set CA(3)
(see note 2 of I1.5.3.6.6.6).

Mobile allocation: corresponds to the set MA(3)

(see note 2 of II.5.3.6.6.6).

Starting time: corresponds to the frame number modulo 42432 which
is T(k) frames ahead of the transmission
time of the last burst of the first L2
frame containing the beginning of the
message
(see note 3 of IT1.5.3.6.6.6).

MAIO indicates MATO(3).

II.5.3.6.6.5 Requirements

1) In step d) and e), the MS must correctly modify the frequencies/hopping
sequences it uses at the exact indicated time slot.

II.5.3.6.6.6 Notes

1) The MS transmits fill frames, and the SS checks for each burst whether
or not a burst is transmitted at the right frequency.

2) A subset of {1,...,124} corresponds to the cell allocation (or mobile
allocation) of those RF channels whose ARFCN belongs to the subset. The
cell allocation (mobile allocation) is encoded ag degcribed in section
10.5.2.1 of GSM 04.08.

3) A frame number FN modulo 42432 is encoded as described in section
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10.5.2.20 of GSM 04.08.

II.5.3.6.7 TRANSMISSION MODE CHANGE

The Transmission Mode Change procedure is described in section 3.4.6 of GSM
04.08.

IT.5.3.6.7.1 Purpose of test

The purpose of the test is to verify that the MS changes mode of operation,
and acknowledgeg this to the NW.

Note: The Transmission Mode Change Procedure is used to change from
different modes of coding (e.g. from 9.6/F to 4.8/F).

ITI.5.3.6.7.2 Method of measurement
a) The test starts with the MS having a call in progress on a channel.
b) The SS sends CHANNEL MODE MODIFY.

Note: The MS is supposed to respond with CHANNEL MODE MODIFY ACKNOWLEDGE.
Only parameter valued within the messages are verified. The coding is
not tested here.

Ir.5.3.6.7.3 Procedure

a) The MS is put into a call in progress on a TCH/F-channel in the mode
'signalling only'.

b) The MS sends CHANNEL MODE MODIFY message.

Message: CHANNEL MODE MODIFY (GSM 04.08, 9.1.5)

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Ch mode modif 0001 0000
Channel description -

- Ch type and offset Bm + ACCH's no offset 0 0001
- TN Timeslot number {current)

- Hopping channel Non-hopping 0

- Channel selector used ARFCN (current)

- CA-NO Cell allocation number, band 0 00

- HSN Non-hopping mode 00 0000

Channel mode -

- Mode (select one) 1 Signalling 0000 0000
- " " 2 speech full rate 0000 0001
- " 3 speech half rate 0000 0101
- " 4 data 9.6 0000 0011
- " " 5 4.8/F 0000 1011
- " " 6 4.8/H 0000 0000
- " " 7 2.4/F 0001 0011
- " " 8 2.4/H 0001 0111

.1) b) with Channel mode set to 4 (if the MS supports data 9.6, otherwise
step b.1) is skipped).

b) with Channel mode set to 5 (if the MS supports data 4.8/F, otherwise
step b.2) is skipped).

.3) b) with Channel mode set to 7 (if the MS supports data 2.4/F, otherwise
step b.3) is skipped).

.4) b) with Channel mode set to 2 (if the MS supports speech/F, otherwise
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a) and b) are repeated with a half-
supports data 4.8/H, otherwise step
supports data 2.4/H, otherwise step

supports speech/H, otherwise step

II.5.3.6.7.4 Requirements

1) For every change of mode that the MS is capable to handle, it sends
CHANNEL MODE MODIFY ACKNOWLEDGE with corresponding wvalue.

Message: CHANNEL MODE MODIFY ACKNOWLEDGE (GSM 04.08, 9.1.6)

Information Element Comment Value

Protocol Discriminator RR management 011

Transaction Identifier RR 0000

Message Type Ch mode modif ack 0001 0001

Channel description -

- IEI Ch descr 0110 0100

- Ch type and offset Bm + ACCH's no offset 0 0001

- TN Timeslot number (current)

- Hopping channel Non-hopping ]

- Channel selector used ARFCN (current)

- CA-NO Cell allocation number, band 0 00

- HSN Non-hopping mode 00 0000

Channel mode -

- IEI Ch mode 0110 0110

- Mode (select one) 1 Signalling 0000 0000

- " 2 speech full rate 0000 0001

- " " 3 speech half rate 0000 0101

- " " 4 data 9.6 0000 0011

- " 5 4.8/F 0000 1011

- " " 6 4.8/H 0000 0000

_ " 7 2.4/F 0001 0011

_ " 8 2.4/H 0001 0111

II.5.3.6.8

The procedure of
04.08 and GSM 04

II.5.3.6.8.1

To verify that the
message and adopts

setting.

II.5.3.6.8.2

CIPHERING MODE SETTING

Purpose of the test

Initial conditions

a)

b)

Ciphering Mode Setting is specified in section 3.4.7 of GSM
.08-EXT.

MS responds correctly to the CIPHERING MODE COMMAND
the mode and algorithm as indicated in the cipher mode

The 88 shall simulate a BSS with CCCH and BCCH. Radio-Link-Timeout

shall be set to 64.

The MS shall be placed in the MM-state "idle,updated”

updating accepted II.5.3.7.4.1).

(ref. location
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a) The MS shall be made to originate a call (sequence described in GSM
04.08 fig 7.8a) and shall successfully authenticate to the SS.

b) On receipt of the successful AUTHENTICATION RESPONSE message from the
MS, the SS shall send the CIPHERING MODE COMMMAND with cipher mode
setting = "start ciphering; cipher with algorithm A5/1" and start
deciphering with A5/1.

Message: CIPHERING MODE COMMAND (GSM 04.08, 9.1.9)

Information Element Comment Value

Protocol Discriminator RR management 0110

Transaction identifier not relevant 0000

Message type 0011 0101

Cipher mode setting algorithm A5/1 000

"start ciphering®

c) The SS sends a message AUTHENTICATION REQUEST.

d) If the MS supports the A5/2 algorithm then steps a), b), and c) are
repeated but with algorithm A5/2 used in step b).

Message: CIPHERING MODE COMMAND (GSM 04.08-EXT, 9.1.9)

Information Element

Protocol Discriminator
Transaction identifier
Message type

Cipher mode setting

II.5.3.6.8.3.2

a)

With initial conditions as specified, repeat Procedure 1, points a) and

Procedure 2

Comment
RR management
not relevant

algorithm A5/2
"start ciphering"

b) with cipher mode setting = "no ciphering".

Same message, but with cipher mode setting set to no ciphering, encoded

as 0000.

I1.5.3.6.8.3.3

a)

b)

Procedure 3

Value
0110
0000
0011
001

0101

With initial conditions as specified, with a cipher key previously
stored, and authenticated, the MS shall be made to originate a call.

Upon receipt of the CM SERVICE REQUEST message from the MS,
shall send the CIPHERING MODE COMMAND with cipher mode setting = "start

ciphering".

II.5.3.6.8.3.4

a)

b)

Procedure 4

With initial conditions as specified,

b) .

repeat Procedure 1,

The SS ignores messages coming from the MS.

IT.5.3.6.8.4

Requirements

the SS

The following requirements apply to the corresponding Procedures in the
previous section II.5.3.6.8.3.

points a) and
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IT.5.3.6.8.4.1 Requirements 1

1) The MS shall respond with the CIPHERING MODE COMPLETE message in
ciphered mode using the correct algorithm and using the cipher key as
determined during authentication and continue to establish the call
with a SETUP message.

Message: CIPHERING MODE COMPLETE (GSM 04.08, 9.1.10)

Information Element Comment Value
Protocol Discriminator RR management 0110
Transaction Identifier 0000
Message type 0011 0010
2) After reception of AUTHENTICATION REQUEST, the MS shall respond with

AUTHENTICATION RESPONSE, it shall store the new ciphering key, and
continue to use the old one.

I1.5.3.6.8.4.2 Requirements 2

1) The MS shall respond to the CIPHERING MODE COMMAND with a CIPHERING
MODE COMPLETE message in non-ciphered mode and continue call
establishment.

II.5.3.6.8.4.3 Requirements 3

1) The MS shall resgpond with the CIPHERING MODE COMPLETE message in
ciphered mode using the old cipher key.

2) The MS shall continue to establish the call with a SETUP message.

ITI.5.3.6.8.4.4 Requirements 4

1) The MS shall respond with the CIPHER MODE COMPLETE message in ciphered
mode.

2) The MS shall repeat this message after T200 expiry, N200 times. Then

the MS shall release the RR connection.

II.5.3.6.9 TEST OF ADDITIONAL ASSIGNMENT

The Additional Assignment procedure is used to change an MS channel
configuration from Lm + ACCH to Lm + Lm + ACCH. It is therefore only relevant
to those mobiles which perform such operation. The procedure is described in
section 3.4.8 of GSM 04.08.

The configuration is not yet applicable to the GSM Standard. A test is not
specified.

II.5.3.6.10 TEST OF PARTIAL RELEASE

The elementary procedure of Partial Release is specified in GSM 04.08 section
3.4.9.

As this procedure applies to the transition of the configuration

Im + Lm + ACCHs to Lm + ACCHs, it is not carried out on a "simple MS".

The configuration is not yet applicable to the GSM Standard. A test is not
specified.
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I1.5.3.6.11 CLASSMARK CHANGE

The Classmark Change procedure is specified in section 3.4.10 of GSM 04.08.

Purpose of the test

The test shall verify that any change in the classmark of the MS shall be
communicated on a DCCH to the network. The procedure described shall apply
only to an MS which supports this feature.

Initial conditions

1) The SS shall simulate a BSS with CCCH and BCCH. using the default
values as specified in II.5.3.1.

2) The MS shall be placed in the MM-state "idle,updated" (ref. location
updating accepted IT.5.3.7.4.1).

3) The MS shall have no additional power amplification applied.

Procedure 1 Mobile originating

a) With the MS in the "idle,updated" state, the RF power capability shall

be changed by the addition of power amplification.

b) The MS shall be made to originate a call.

Requirements 1

1) The MS shall include the new RF power capability in the CLASSMARK2
information element of the CM SERV REQ message (GSM 04.08 section
9.2.7).

Procedure 2

a) In the course of the call, the RF power capability of the MS shall be
changed by removal of the additional power amplification.

Requirements 2

1) The MS shall send a CLASSMARK CHANGE message to the SS with the new
CLASSMARK2 information element.

Procedure 3

a) In the course of the call, the RF power capability of the MS shall be
changed by addition of power amplification.

Requirements 3

1) The MS shall send a CLASSMARK CHANGE message to the SS with the new
CLASSMARK2 information element.
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Procedure 4 Mobile terminating

a) The MS shall be placed in the state "idle,updated" and the additional
power amplification removed.

b) The SS shall page the MS.

Requirements 4

1) The MS shall include the new RF power capability in the CLASSMARK2
information element of the PAGING RESPONSE message (GSM 04.08 section
9.1.24).

IT.5.3.6.12 CHANNEL RELEASE

The procedure of Channel Release 1s specified in section 3.5.1 of GSM 04.08.

II.5.3.6.12.1 Purpose of the test

The purpose of the test is to verify that the MS correctly frees its
dedicated channels after having received a CHANNEL RELEASE message.

IT.5.3.6.12.2 Method of test
a) The SS shall simulate a BSS with BCCH/CCCH.
b) The MS is paged and allocated a dedicated channel and the Layer 2

signalling link is established.
c) The SS sends a Channel Release message.

Procedure 3 and 4 shall be repeated with the allocation of all supported TCH
types (Annex 3, 2.1.4 Channel Modes Supported).

Note: Timer T3110 is currently not defined, however, a value of 2s is

used in the test. This is the time taken to transmit N200+1 DISC
frames. (see GSM 04.06)

Procedure 1

a) The dedicated channel assigned is a SDCCH, the SS sends Channel Release
with a valid RR cause value field.

Procedure 2

a) This procedure is the same as Procedure 1 except that the SS does not
acknowledge any Layer 2 disconnection initiated by the MS.

Procedure 3

a) The dedicated channel assigned is a TCH, the SS sends a CHANNEL RELEASE
message with a valid RR cause field value.
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Procedure 4

a) The dedicated channel assigned is a TCH, the SS sends a CHANNEL RELEASE
message with cause 'abnormal release unspecified' (#1).

b) The SS does not acknowledge any Layer 2 disconnection initiated by the
MS.

I1.5.3.6.12.3 Requirements

The requirements below apply to the corresponding procedures in section
IT.5.3.6.12.2.

Requirements 1

1) The MS shall initiate a Layer 2 disconnection process on the main
signalling link.

2) After the acknowledgement of the Layer 2 disconnection by the 88, the
MS shall not produce any further RF-transmission.

3) The MS shall return to the idle state. It is verified through the
paging procedure at which the MS should respond.

Requirements 2
1) The MS sends at least two L2 disconnect frames.

2) After having received the first L2 disconnect frame, the SS waits 2 s
and verifies that there is no more transmissions from the MS.

3) The MS shall return to the idle state. It is verified through the
paging procedure at which the MS should respond.

Requirements 3

1) The MS shall initiate a Layer 2 disconnection process on the main
signalling link.

2) After the acknowledgement of the Layer 2 disconnection by the SS, the
MS shall not produce any further RF-transmission.

3) The MS shall return to the idle state. It is verified through the
paging procedure at which the MS should respond.
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Requirements 4

1) The MS sends at least two L2 disconnect frames.

2) After having received the first L2 disconnect frame, the SS waits 2 s
and verifies that there is no more transmissions from the MS.

3) The MS shall return to the idle state. It is verified through the
paging procedure at which the MS should respond.

Message: CHANNEL RELEASE (GSM 04.08, 9.1.7)

Information Element Comment Value

Protocol Discriminator RR 0110

Transaction Identifier not relevant 0000

Message Type 0000 1101

RR cause normal release 0000 0000

IT.5.3.6.13 Classmark Interrogation

This procedure allows the network to request the MS to supply all its
classmark information to the network. This procedure is specified in section
3.4.11 of GSM 04.08-EXT.

Networks may systematically use this procedure (eg. during location updating)
and, if it is incorrectly implemented in the MS, the basic connection
establishment procedure may systematically fail.

IT.5.3.6.13.1 Purpose of test

To verify that if the network requests the MS to supply all its classmark
information then this information is communicated on the DCCH to the network.

I1.5.3.6.13.2 Initial conditions

1) The SS shall simulate a BSS with CCCH and BCCH, using the default
values as specified in II.5.3.1.

2) The MS shall have an RR connection established with the SS.

II.5.3.6.13.3 Procedure

a) The SS sends a CLASSMARK ENQUIRY message to the mobile station.

Message: CLASSMARK ENQUIRY (GSM 04.08-EXT, 9.1.11a)

Information Element Comment Value

Protocol Discriminator RR management 0110

Transaction Identifier not relevant 0000

Message type 0001 0011

IT.5.3.6.13.4 Requirements

1) The MS shall reply with a CLASSMARK CHANGE message containing a mobile

station classmark 2 information element that correctly indicates the
supported encryption algorithms.
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3.7 ELEMENTARY PROCEDURES OF MOBILITY MANAGEMENT

The tests are based on GSM 04.08, GSM 03.03 and GSM 03.20.

II.5.3.7.1 TEST OF TMSI REALLOCATION PROCEDURE

The TMSI Reallocation Procedure is defined in section 4.3.1 of GSM 04.08.

IT1.5.3.7.1.1 Purpose of test

The test verifies that the MS is able to receive and acknowledge a new

TMSI.

II.5.3.7.1.2 Method of measurement

a) The SS establishes a data link with the MS and activates ciphered
mode.

b) The SS sends a TMSI reallocation command with a TMSI different of the
old one and starts timer T3250.

Note: The MS is supposed to store the received TMSI and LAI in non-

volatile memory.

c) The SS observes the transmission of TMSI REALLOCATION COMPLETE by the
MS, and verifies its contents and timing.

d) The network releases the channel.

e) The MS is switched off, its power supply is then interrupted for
1 minute. Then the power supply is resumed and the MS is switched on
again.

£) The MS is paged by the SS, using the newly distributed TMSI.

g) The SS then releases the main signalling link by sending a Channel
Release message.

h) The MS is made to perform a location updating as described in the
method of test of II.5.3.7.4.

i) The SS sends a TMSI REALLOCATION COMMAND message with a new TMSI.

3) The SS sends the LOCATION UPDATING ACCEPT message containing neither
IMSI nor TMSI.

k) The SS then releases the main signalling link by sending a Channel
Release message.

1) The SS sends the PAGING REQUEST TYPE 1 message containing the TMSI

allocated with the TMSI REALLOCATION COMMAND message.
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Ir.5.3.7.1.3 Requirements

1) In step c¢), the MS shall send a TMSI REALLOCATION COMPLETE message
within T3250 (5 seconds in GSM 04.08) after the SS has send the TMSI
REALLOCATION command.

Message: TMSI REALLOCATION COMPLETE (GSM 04.08, 9.2.15)

Protocol discriminator MM 0101

Transaction Identifier nor relevant 0000

Message Type TMSI realloc com (note seq var) O0x01 1011

2) In step f), the MS shall respond to the TMSI, which was allocated to
it in step b).

3) In step h), the MS sends a normal LOCATION UPDATING REQUEST message.

4) In step i), the MS sends a TMSI REALLOCATION COMPLETE message.

5) In step j), the MS shall wait for the SS to release the link.

6) In step 1), the MS shall respond tp paging by sending the PAGING

RESPONSE message containing the new TMSI.

I1.5.3.7.2 TEST OF AUTHENTICATION ELEMENTARY PROCEDURE

The Authentication Procedure is described in section 4.3.2 of GSM 04.08.

IT.5.3.7.2.1 Purpose of test

To verify that the MS
- correctly handles the authentication elementary procedure,
- correctly manages the new ciphering key which it should establish
in this procedure,
- correctly manages the ciphering key sequence number, which was
distributed to it in this procedure,
- acts correctly upon failure of the procedure.

This test is not intended to do any test of correct handling of
authentication algorithm by the SIM.

Ir1.5.3.7.2.2 Method of measurement
Initial conditions

1) The MS is provided with a SIM, of which the relation between the
incoming RAND and the resulting SRES is known. For the purpose of
this test, the algorithm may even be a look-up table, or or very
simple standard manipulation of the incoming RAND.

2) The MS is brought in the MM-state "Idle updated" and receives the
BCCH/CCCH of the gerving cell. A dedicated channel has been assigned
with an IMMEDIATE ASSIGNMENT.
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a) The SS sends AUTHENTICATION REQUEST and starts timer T3260

Message: AUTHENTICATION REQUEST (GSM 04.08, 9.2.2)

Information element
Protocol discriminator
Transaction Identifier
Message Type

Ciphering key seq no
Auth parameter RAND

Comment

MM message
not relevant
Auth req

key number 0
MF, 16 octets

Value

0101
0000
0001 0010
1111 0000

b) The SS observes the transmission of AUTHENTICATION RESPONSE by the MS.

c) The MS is brought back into idle mode by releasing the channel.

d) The MS is paged by the SS.

e) The SS observes the transmission of PAGING RESPONSE by the MS and
compared the transmitted cipher key sequence number with the wvalue
that was sent to the MS in step a).

£) The SS releases the RR connection.

g) Steps a) and b) are repeated after the assignment of a dedicated
channel.

h) The SS sends AUTHENTICATION REJECT

Message: AUTHENTICATION REJECT (GSM 04.08, 9.2.1)

Information element Comment Value

Protocol digcriminator MM 0101

Transaction Identifier not relevant 0000

Message Type Auth reject 0001 0001

i)
3)

k)

1)

The SS releases the RR connection.

The SS sends PAGING REQUEST to the MS, and the SS observes any RF
transmission that the MS might produce (CHANNEL REQUEST) .

After 30 seconds, the MS is made to make a normal call, and the SS
observes any RF transmission that the MS might produce (CHANNEL
REQUEST) .

After 30 seconds, via (E)MMI, the MS is made to make an emergency
call, and the SS observes any RF transmission that the MS might
produce (CHANNEL REQUEST) .

II.5.3.7.2.3 Requirement

1) Within timer T3260 (5 sec. in GSM 04.08) the MS shall respond with

AUTHENTICATION RESPONSE, as detailed below.

Message: AUTHENTICATION RESPONSE (GSM 04.08,

Information element Comment Value
Protocol discriminator MM 0101
Transaction Identifier not relevant 0000

Message Type
Auth parameter SRES 32 bits

Auth res (note seq variable)

0x01 0100

2) The value SRES should be bitexact with the value as produced by the

authentication algorithm.

3) In step e), the cipher key sequence number shall be the same as the

value that was sent in step a).
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4) In step j), the MS shall not produce any RF transmission.
5) In step k), the MS shall not produce any RF transmission.
6) In step 1), the MS shall produce a CHANNEL REQUEST message.

Step 1) of the procedure and requirement 6) apply only if the MS supports
speech (see PICS/PIXIT statement).

I1.5.3.7.3 TEST OF IDENTIFICATION ELEMENTARY PROCEDURE

The Identification Procedure is described in section 4.3.3 of GSM 04.08.

I1.5.3.7.3.1 Purpose of test

To verify that a MS sends identity information as requested by the system.

II.5.3.7.3.2 Method of test

a) The SS sends a PAGING REQUEST to the MS.

b) The MS sends a CHANNEL REQUEST message.

c) The SS sends an IMMEDIATE ASSIGN message, establishing an SDCCH.
Notes:

- A TMSI has been allocated before in the structured sequence of

tests.
- Cyphering mode is not set at this stage.

d) The SS sends an IDENTITY REQUEST.

Message: IDENTITY REQUEST (GSM 04.08, 9.2.8)

Information element Comment Value
Protocol digcriminator MM 0101
Transaction Identifier not relevant 0000
Message Type Identity request 0001 1000
Identity type 1100 0

- id type IMSI .001
e) The SS observes the message from the MS.

Note: IDENTITY RESPONSE is anticipated.

£) Step d is repeated, but the IDENTITY REQUEST message now contains
id.type 100 (TMSI).
g) The SS observes the message from the MS.
h) The SS activates the cyphering mode.
i) itep ? is repeated, the IDENTITY REQUEST message contains id.type 010
IMEI) .

3) The SS observes the message from the MS.




GSM 11.10 Part II.5.3.7 page 5 VvV 3.23.1
December 1996

Requirements

1) In step e), the MS shall transmit an IDENTITY RESPONSE message
Message: IDENTITY RESPONSE (GSM 04.08, 9.2.9)

Information element Comment Value
Protocol discriminator MM 0101
Transaction Identifier not relevant 0000
Message Type Identity response 0x01 1001
Mob. Identity length

Type of identity IMSI .001
Identity As many nibbles as necessary XXXX

2) In step g), the MS shall transmit an IDENTITY RESPONSE message, with:
Type of identity TMST ce .100

and the TMSI shall correspond to the TMSI allocated to the MS by the
SS. (a TMSI is allocated during the test of IMSI attach in the
structured sequence of tests).

3) In step j), the MS shall transmit an IDENTITY RESPONSE, with:

Type of identity IMEI e .010

and the IMEI shall correspond to the IMEI which is stored in the
Mobile Equipment.

IT.5.3.7.4 TEST OF LOCATION UPDATING PROCEDURES
Purpose

To verify the normal location updating, the periodic updating and the IMSI-
attach procedures as specified in GSM 04.08, 4.4.

This test description is invoked frequently by the tests, further on in
this section of GSM 11.10.

Initial Conditions

The SS simulates two cells, A and B, belonging to different location areas
a and b. The MS shall be placed in the MM-state "idle,updated" listening
to the BCCH/CCCH of cell A (i.e. updated in cell A).

The ATT parameter is set to 1 in the SYSTEM INFORMATION TYPE 3 message
(control channel description), ie IMSI attach/detach is allowed.

The T3212 timeout value in the SYSTEM INFORMATION TYPE 3 message is equal
to 1: corresponding to 1/10 hour, ie 6 minutes between periodic updatings.
Method of test

The RF level of cell A is lowered until the MS selects cell B (according to
the cell selection procedures as described in GSM 05.08).

The MS should then establish an RR connection and initialise a normal
location updating.
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The MS behaviour is tested with different network reactions to the location
updating request:

- Location updating accepted by the network;

- Location updating rejected by the network, subdivided in:
1) "IMSI unknown in the HLR" or "illegal MS",
2) "roaming not allowed",
3) "Location Area not allowed.

Subsequent location updatings are triggered by decreasing the RF level of

the cell the MS is currently listening to and increasing the RF level of
the other cell.

Message descriptions:

Message: Location Update Request

Protocol discriminator MM 0101
Transaction identifier not relevant 0000
Message type 0x00 1000
Location updating type 00:normal, 10:IMSI attach or 0l:periodic
Ciphering key sequence number: 00 to 110

or 111
Location area identification (as required by text)
Mobile station classmark 1 as specified by the manufacturer.
Mobile identity

Message: Location Update Accept (GSM 04.08, 9.2.11)

Protocol discriminator MM 0101
Transaction identifier not relevant 0000
Message type 0000 0010

Location area identification (as required by text)
Mobile identity

Message: Location Update Reject (GSM 04.08, 9.2.12)

Protocol discriminator MM 0101
Transaction identifier not relevant 0000
Message type 0000 0100
Reject cause (as required by text)

Mesgsage: TMSI Reallocation Complete (GSM 04.08, 9.2.15)

Protocol discriminator MM o101
Transaction identifier not relevant 0000
Message type 0x01 1011
Procedures:

Ir.5.3.7.4.1 Location updating accepted

ref: GSM 04.08, gection 4.4.4.5
For this network response, three different cases are identified:
1) TMSI is allocated,

2) Location updating accept contains neither TMSI nor IMSI,
3) Location updating accept contains IMSI.
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Procedure 1 TMSI is allocated; the MS shall accept the new TMSI.

a) The MS is made to perform a location updating as described in the
method of test of II.5.3.7.4.

b) The SS sends a LOCATION UPDATING ACCEPT containing a new TMSI.
c) The SS pages the MS using the PAGING REQUEST TYPE 1 message with the
new TMSI.

Requirements 1

1) In response to the LOCATION UPDATE ACCEPT, the MS shall return a TMST
REALLOCATION COMPLETE and wait for the 8S to release the link.

2) In response to the paging request using the new TMSI, the MS shall
send the CHANNEL REQUEST message on the random access channel, it

shall establish the main signalling link and respond with a PAGING
RESPONSE message containing the correct TMSI.

Procedure 2 Neither TMSI nor IMSI is sent by the network

a) The MS is made to perform a location updating as described in the
method of test of II.5.3.7.4. The SS sends the LOCATION UPDATING
ACCEPT message containing neither IMSI nor TMSI.

b) The SS sends the PAGING REQUEST TYPE 1 message containing the old
TMSI.

Requirements 2
1) The MS shall wait for the SS to release the link.

2) The MS shall respond to paging by sending the PAGING RESPONSE message
containing this TMSI.

Procedure 3: The Location Updating Accept message contains an IMSI

a) The MS is made to perform a normal location updating as described in
the method of test of II.5.3.7.4, using IMSI.

b) Following completion of the procedure, the SS pages the MS using:-

b.1) a PAGING REQUEST TYPE 1 with the old TMSI.
b.2) a PAGING REQUEST TYPE 1 with the IMSI.

Requirements 3

1) The MS shall wait for the SS to release the link.
2) 2.1) The MS shall ignore the PAGING REQUEST TYPE 1 message containing
TMSI.

2.2) The MS shall respond to the PAGING REQUEST TYPE 1 containing its
IMSI.
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II.5.3.7.4.2 Location Update Rejected

ref: GSM 04.08, sections 4.4.4.6 and 4.4.4.8

I1.5.3.7.4.2.1 Location Updating Rejected, "IMSI unknown in HLR" or
"Illegal MS™

Procedure

a) The MS is made to perform a normal location updating as described in

the method of test of II.5.3.7.4.

The SS sends LOCATION UPDATING REJECT with cause wvalue #2, 'IMSI
unknown in HLR' and then releases the link.

b) The RF levels are then changed again to make the MS reselect cell.
c) The SS waits at least 7 minutes for a possible periodic updating.
d) The MS is paged first with IMSI and then with TMSI.

e) A mobile originating normal call establishment is attempted.

f) An MS initiated emergency call is established.

g) The MS is powered down.

Requirements

1) The MS shall perform cell reselection and initiate a first location
updating attempt (and enter the state 'idle, no imsi' when the link
is released) .

2) After the second change of RF levels, the MS must perform cell
reselection according to procedure as specified in GSM 05.08 but
shall not perform normal location updating.

3) The MS shall not perform periodic updating. This is checked for a
period of 7 minutes after release of the link by the SS following the
location updating reject.

4) The MS shall not respond to paging with IMSI or TMSI.

5) The MS shall not initiate the immediate assignment procedure to
establish a link in response to the normal call establishment
request.

6) The MS shall be establish the emergency call correctly as described
in test II.5.3.8.2.

7) When powered down, the MS must not perform an IMSI detach.

Step f) of the procedure and requirement 6) apply only if the MS supports
speech (see PICS/PIXIT statement) .
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I1.5.3.7.4.2.2 Location Updating Rejected, "PLMN not Allowed"

Initial conditions

1) The MS shall be in the 'idle,updated' state (TMSI assigned) listening
to BCCH/CCCH of the relevant cell. The MS is in manual mode for PLMN
selection.

2) The ATT flag value is set to 1 that is IMSI attach and detach
allowed.

3) The timer T3212 (periodic updating) is set to 6 minutes encoded as 1.

4) The MS is switched off.

5) The PLMN number is changed in the SS.

6) The MS is switched on.

Procedure

a) When the MS offers the new PLMN, as available, the PLMN is manually
selected. The SS responds to a Location Updating message with the
LOCATION UPDATING REJECT message containing cause value #11: "PLMN
not allowed" and then releases the link.

b) The SS waits for a possible periodic updating for 7 minutes.

c) The MS is switched off and then switched on again but no network is
manually selected. (The SS does not change the location area or the
PLMN.) .

d) An MS initiated emergency call is established.

e) The MS is switched off. The RF levels are changed to make the MS
reselect cell when switched on. The MS is switched on but no network
is manually selected..

£) The LAI is changed.

g) The MS is switched off. The PLMN is changed (back to the default
values which indicate the HPLMN). The MS is switched on.

Requirements

1) The MS shall offer the new PLMN as available to the user. After it
has been selected, the MS shall initiate the normal location updating
procedure (the MS shall store the LAI received on the BCCH in the new
location area and delete the TMSI).

2) The MS shall not perform periodic updating within 7 minutes after
release of the link by the SS following the Location Updating Reject
message.

3) The MS shall not perform IMSI detach when powered down nor IMSI
attach when powered up.

4) The MS shall establish the emergency call correctly as described in

test II1.5.3.8.2. with the following exceptions:

The CM service request sent by the MS shall have the Mobile identity
set to IMSI.

The two way audio path shall not be checked.
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No access to the network shall be registered by the 88 within one
minute.

No access to the network shall be registered by the SS within one
minute.

The MS shall initiate a normal location updating.

Step d) of the procedure and requirement 4) apply only if the MS supports
speech (see PICS/PIXIT statement).

II.5.3.7.4.2.2a Location Updating Rejected, "PLMN not Allowed"

Initial conditions

1) The MS shall be in the 'idle,updated' state (TMSI assigned) listening
to BCCH/CCCH of the relevant cell. The MS is in manual mode for PLMN
selection.

2) The ATT flag value is set to 1 that is IMSI attach and detach
allowed.

3) The timer T3212 (periodic updating) is set to 6 minutes encoded as 1.

4) The MS is switched off.

5) The PLMN number is changed in the SS.

6) The MS ig gwitched on.

Procedure

a) When the MS offers the new PLMN, as available, the PLMN is manually
selected. The S5 responds to a Location Updating message with the
LOCATION UPDATING REJECT message containing cause value #11: "PLMN
not allowed" and then releases the link.

b) The MS is made to search for PLMNs and the PLMN indicated by the SS
is manually reselected.

Requirements

1) In step a), the MS shall offer the new PLMN as available to the user.
After it has been selected, the MS shall initiate the normal location
updating procedure (the MS shall store the LAI received on the BCCH
in the new location area and delete the TMSI).

2) After step b), the MS shall transmit a normal LOCATION UPDATING

REQUEST message.
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I1.5.3.7.4.2.3 Location updating rejected "Location Area not allowed"

Initial conditions

The MS shall be in the 'idle,updated' state (TMSI assigned) listening to
BCCH/CCCH of the relevant cell.

Procedure

a)

The MS is made to perform a normal location updating as described
under method of test of II.5.3.7.4. The SS responds with the LOCATION
UPDATING REJECT message containing cause value #12: "Location Area
not allowed" and then releases the link.

b) The SS waits for a possible periodic updating for 7 minutes.

c) The MS 1s paged first with TMSI then with IMSI.

d) An MS originated normal call is attempted.

e) An MS initiated emergency call is established.

£) The RF levels are changed to make the MS reselect cell (new cell has
different LAT).

The SS continues to respond to a location updating attempt from the
MS with LOCATION UPDATING REJECT cause #12.

g) The MS is switched off.

Requirements

1) In step a), the MS shall perform the normal location updating
procedure and return to the idle state upon link-release by the SS.

2) In step b), the MS shall not perform periodic updating within
7 minutes after release of the link by the SS following the Location
Updating Reject message.

3) In step c¢), the MS shall not respond to TMSI paging but shall respond
to IMSI paging. The CKSN in the PAGING RESPONSE message shall
indicate "no key available" as described in GSM 04.08 Table 10.8.

4) In step d), the MS shall not initiate the immediate assignment
procedure for call establishment.

5) In step e), the MS shall establish the emergency call corxrectly as
described in test II.5.3.8.2.

6) In step f), the MS shall initiate a normal location updating after
the change of RF levels.

7) In step g), the MS shall not perform IMSI detach when powered down.

Step e) of the procedure and requirement 5) apply only if the MS supports
speech (see PICS/PIXIT statement).
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Message: PAGING RESPONSE (GSM 04.08, 9.1.24)

Information element Comment Value
Protocol discriminator RR management 0110
Transaction Identifier not relevant 0000
Message Type Paging Response 0010 0111
CKSN no key 0111
MS classmark 2 as specified by the manufacturer

Mobile identity IMST

II.5.3.7.4.3 Abnormal cases

II.5.3.7.4.3.1 The random access fails

Purpose of the test

To verify that when during the RR connection establishment phase of a
location updating procedure, channel requests are not answered by the
network, after expiry of T3213 the complete procedure is repeated if still
necessary.

Initial conditions

For both procedure 1 and procedure 2 the initial conditions of II.5.3.7.4
shall apply.

Procedure 1

a) The MS is made to perform a normal location updating as described in
the method of the test of II.5.3.7.4.

b) Cell B as simulated by the SS does not answer to (Max-retrans + 1)
CHANNEL REQUEST messages.

During this step b), the RF level of cell A ag simulated by the $S is
set sufficiently low to ensure that cell A is not suitable as defined
in GSM 05.08 section 6.6.2.

c) After reception of the first CHANNEL REQUEST message, cell B as
simulated by the SS no longer refuses the establishment of the RR
connection.

Requirements 1

1) In step b), the MS must send (Max-retrans + 1) CHANNEL REQUEST
messages to cell B as simulated by the SS.

2) Within a period t seconds, where T3213 < t < 15, after having sent
the last CHANNEL REQUEST message the MS must restart establishing an
RR connection with cell B as simulated by the SS.

3) The RR connection having been established, the MS must initialize a
normal location updating to cell B as simulated by the SS.

Note: The upper limit of 15s, for t, is to allow time for the MS to
perform cell reselection and because it is unclear at which point
the timer T3213 is started.
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Procedure 2

a) The MS is made to perform a normal location updating as described in
the method of the test of II.5.3.7.4.

b) Cell B as simulated by the SS does not answer to (Max-retrans + 1)
CHANNEL REQUEST messages.

After reception of the (Max-retrans + 1)-th CHANNEL REQUEST message,
after 2 seconds the RF level of cell A as simulated by the SS is set
sufficiently high to ensure that cell A is suitable as defined in
6.6.2 of GSM 05.08 (taking into account the cell reselection
hysteresis).

Requirements 2

1) In step b), the MS shall send (Max-retrans + 1) CHANNEL REQUEST
messages to cell B as simulated by the SS.

2) After step b) the MS shall not initiate a normal location updating
procedure. (This is checked during 6 seconds.)

IT1.5.3.7.4.3.2 Attempt counter smaller than 4, stored LAI different
from broadcast LAI

Initial conditions

The MS shall be in the "idle updated" state (TMSI, LAI, K¢ and Kc sequence
number are in the MS) listening to BCCH/CCCH of the relevant cell. These
initial conditions shall be met before each of the following Procedures

1 to 6.

Procedure 1: To verify that the MS performs normal location updating
procedures when its attempt counter is smaller than 4.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4

b) The SS sends a LOCATION UPDATING REJECT message with cause #i. (This
cause value is randomly chosen in Table 10.44 of GSM 04.08, causes
#2, #3, #11 and #12 being excluded.)

c) During the location updating procedure, the SS stops sending error
free SACCH frames (in order to trigger a radio link failure in the
MS) .

d) During the location updating procedure the SS sends a CHANNEL RELEASE

message before the normal end of the procedure (i.e. before sending
the LOCATION UPDATING ACCEPT message) .
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Requirements 1

1) After each of steps b), ¢) and d) the MS shall:

1.1) - wait T3211 seconds (in steps b) and d) the S$S checks that there
is no procedure attempted by the MS during T3211 after the
channel release occuring during the Location Updating Failure);
in step c¢) the SS checks that there is no procedure attempted by
the MS during T3211+3 s after the moment when the SS has stopped
sending error free SACCH frames),

1.2) - after that send a CHANNEL REQUEST message in order to perform a
location updating procedure. The MS shall transfer on the main
DCCH a LOCATION UPDATING REQUEST message. The Location updating
type is put to "Normal location updating" encoded as 0 0, the
location area information is set to "deleted" (the MNC and MCC
hold the previous values, both octets of the LAC are coded with
zeros), the key sequence in the ciphering key sequence number is
encoded as 1 1 1 indicating "No key is available", the identity
field contains the IMSI of the MS.

Procedure 2: To check that the MS does not perform the IMSI detach

procedure when in "idle not updated" state.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

c) The MS is paged continuously during 8 seconds with the TMSI it used
before the location updating failure.

d) The MS is switched off.

Requirements 2

1) After step c) of Procedure 2, the MS shall ignore the paging request.
The SS checks that there is no answer to the paging from the MS
during 12s after the sending of the first paging request.

Note: If the MS tries a Location Updating procedure, the SS shall react

as in step b).

2) After step d) during at least 30 seconds, the MS shall not trigger
any procedure.

Procedure 3 To verify that the MS can perform an emergency call.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The SS triggers n authentication procedures.

Note: 'n' shall be chosen in such a way that T3210 expires.

c) The MS is made to perform an emergency call.

d) The SS allocates the MS a DCCH through the immediate assignment

procedure.
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Requirements 3

1) After step b) the MS shall abort the RR connection.
2) After step c¢) the MS applies for a dedicated radio resource.
3) After step d) the MS sends a CM SERVICE REQUEST message with CM

service type put to "Emergency call establishment" encoded as 0010.

3.1) The key sequence in the ciphering key sequence number shall be
encoded as 1 1 1 indicating "No key is available".

3.2) The identity field shall contain the IMSI of the MS.
4) The MS sends an EMERGENCY SET UP megsage on the main DCCH.

Procedure 3 and Requirements 3 only apply to MS supporting speech (see
PICS/PIXIT statement).

Procedure 4 To verify that in "idle not updated"” state the MS uses
requests from CM layer other than emergency call as
triggering of a normal location updating procedure.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

c) The MS is made to perform a mobile originating call set-up.
d) The SS allocates the MS a DCCH through the immediate assignment
procedure.

Requirements 4

1) After step c) the MS sends a CHANNEL REQUEST message with
establishment cause "All other cases" encoded as 0 0 0

2) After step d) the MS sends a LOCATION UPDATING REQUEST message. This
message is encoded as indicated in Requirement 1.

Procedure 5 To check that in the "idle not updated" state the MS
answers to paging with IMSI.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The $S chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.
c) The MS is paged with its IMSI.

d) The SS allocated a DCCH to the MS.
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Requirements 5

1) After step c) the MS sends a CHANNEL REQUEST message, the
establishment cause being "Answer to paging" encoded as 100.

2) After step d) the MS sends a PAGING RESPONSE message, the Ciphering
key sequence number information element indicates that no key is
available (i.e. bits 1, 2 and 3 are encoded as 1 1 1 .) and the

mobile identity information element includes the IMSI of the MS.

Procedure 6 To verify that the MS performs a normal location
updating procedure if it enters a new cell while being
in the "idle not updated" state.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section I1I1.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

c) Cell B is switched off.

d) The SS measures the time interval between the channel release (This
is the one due to the location updating failure occurring during step
b).) and the sending of the CHANNEL REQUEST (Thisg is the one used by
the MS because of the normal location updating procedure triggered by
step c).).

Requirements 6

1) The MS shall perform a normal location updating procedure after step
c).
2) The time interval between the channel release and the sending of the

CHANNEL REQUEST measured in step d), shall be less than 20 seconds.

Note: 20 seconds is chosen to give sufficient time for the MS to
reselect onto cell A and perform a Random Access.

Ir.5.3.7.4.3.3 Attempt counter greater or equal to 4, Stored LAI
different from broadcast LAI

Initial conditions

The initial conditions of II.5.3.7.4.3.2 shall be met before each of the
following procedures 1 to 5.

Purpose of test procedure 1

To verify that the MS performs only periodic location updating procedures,
that it does not perform normal location updating procedures when its
attempt counter has reached value 4 and that the MS reset its attempt
counter after a timer T3212 expiry.

Procedure 1

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.
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b) The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

c) The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of gsection II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

d) The SS triggers n authentication procedures.
Note: 'n' shall be chosen in such a way that T3210 expires.
e) The 5SS chooses randomly one among the two steps b) and d) of

Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

£) During the location updating procedure caused by step e) the SS sends
a LOCATION UPDATING REJECT message with cause #17 "Network failure".

Requirements 1

1) After the channel release procedure occuring during step e) the MS
shall not trigger any procedure within a time defined as T3212 minus
15 seconds.

2) After this delay the MS shall perform a location updating procedure.
The MS shall transfer on the main DCCH a LOCATION UPDATING REQUEST
message. The location area information is set to "deleted" (the MNC
and MCC hold the previous values, both octets of the LAC are coded
with zeros), the key sequence in the ciphering key sequence number is
encoded as 1 1 1 indicating "No key is available", the identity field
contains the IMSI of the MS.

3) After step f) the MS shall:

3.1) - wait T3211 seconds (the SS checks that there is no procedure
attempted by the MS during T3211 after the channel release
occuring during the Location Updating Failure),

3.2) - after that send a CHANNEL REQUEST message in order to perform a
location updating procedure. The MS shall transfer on the main
DCCH a LOCATION UPDATING REQUEST message. The Location updating
type is put to "Normal location updating" encoded as 0 0, the
location area information is set to "deleted" (the MNC and MCC
hold the previous values, both octets of the LAC are coded with
zeros), the key sequence in the ciphering key sequence number is
encoded as 1 1 1 indicating "No key is available", the identity
field contains the IMSI of the MS.

Purpose of the procedures 2 to 5

To verify that the MS still follows the "idle not updated" state
requirements after its attempt counter has reached value 4. (In the
procedures of IT1.5.3.7.4.3.2 the attempt counter has reached value 1.)

To verify that the attempt counter is reset in the cases where it has to be
done.

Procedure 2 To verify that the MS can perform an emergency call

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The SS sends a LOCATION UPDATING REJECT message with cause #i. (This
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cause value is randomly chosen in Table 10.44 of GSM 04.08, causes
#2, #3, #11 and #12 being excluded.)

During the location updating procedure, the SS stops sending error
free SACCH frames (in order to trigger a radio link failure in the
MS) .

During the location updating procedure the SS sends a CHANNEL RELEASE
message before the normal end of the procedure (i.e. before sending
the LOCATION UPDATING ACCEPT message) .

The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.

The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

The MS is made to perform an emergency call.

The SS allocates the MS a DCCH through the immediate assignment
procedure.

The MS is switched off.

Requirements 2

1)

2)

3)

After step f£) the MS applies for a dedicated resource.

After step g), the MS sends a CM SERVICE REQUEST message with CM
service type put to "Emergency call establishment" encoded as 0010.

2.1) The key sequence in the ciphering key sequence number shall be
encoded as 1 1 1 indicating "No key is available".

2.2) The identity field shall contain the IMSI of the MS.

The MS sends an EMERGENCY SET UP message on the main DCCH.

Procedure 2 and Requirements 2 only apply to MS supporting speech (see
PICS/PIXIT statement) .

Procedure 3 To verify that in "idle not updated" state the MS uses

a)

b)

c)

d)

requests from CM layer other than emergency call as
triggering of a normal location updating procedure.
To verify that the attempt counter is reset after a
location updating triggered by request from CM layer.

The MS is brought to perform a location updating procedure asg
described in the method of test of II.5.3.7.4.

The SS sends a LOCATION UPDATING REJECT message with cause #i. (This
cause value is randomly chosen in Table 10.44 of GSM 04.08, causes
#2, #3, #11 and #12 being excluded.)

During the location updating procedure, the SS stops sending error
free SACCH frames (in order to trigger a radio link failure in the
MS) .

During the location updating procedure the SS sends a CHANNEL RELEASE
message before the normal end of the procedure (i.e. before sending
the LOCATION UPDATING ACCEPT message) .
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The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II1.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

The MS is made to perform a mobile originating call set-up.

The SS allocates the MS a DCCH through the immediate assignment
procedure.

The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

Requirements 3

1)

2)

3)

After step f) the MS sends a CHANNEL REQUEST message with
establishment cause "All other cases" encoded as 0 0 0

After step g) the MS sends a LOCATION UPDATING REQUEST message. The
Location Updating type is put to 'Normal Location Updating' encoded
as 00, the key sequence in the ciphering key sequence number is
encoded as 111 indicating 'No Key Available', the identity field
contains the IMSI of the MS.

After step h), the MS shall:

3.1) - wait T3211 seconds (the SS checks that there is no procedure

attempted by the MS during T3211 after the channel release
occuring during the Location Updating Failure),

3.2) - immediately after that send a CHANNEL REQUEST message in order

to perform a location updating procedure. The MS shall transfer
on the main DCCH a LOCATION UPDATING REQUEST message. The
Location wupdating type is put to "Normal Ilocation updating”
encoded as 0 0, the location area information is set to "deleted"
(the MNC and MCC hold the previous values, both octets of the LAC
are coded with zeros), the key sequence in the ciphering key
sequence number 1is encoded as 1 1 1 indicating "No Kkey is
available", the identity field contains the IMSI of the MS.

Procedure 4 To check that in the "idle not updated" state the MS

a)

b)

c)

d)

e)

£)

g)

answers to paging with IMSI.

The MS is brought to perform a location updating procedure as
described in the method of test of I1.5.3.7.4.

The SS sends a LOCATION UPDATING REJECT message with cause #i. (This
cause value is randomly chosen in Table 10.44 of GSM 04.08, causes
#2, #3, #11 and #12 being excluded.)

During the location updating procedure, the SS stops sending error
free SACCH frames (inorder to trigger a radio link failure in the
MS) .

During the location updating procedure the SS sends a CHANNEL RELEASE
message before the normal end of the procedure (i.e. before sending
the LOCATION UPDATING ACCEPT message) .

The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

The MS is paged with its IMSI.

The SS allocates the MS a DCCH through the immediate assignment
procedure.
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Requirements 4

1) After step f) the MS sends a CHANNEL REQUEST message, the
establishment cause being "Answer to paging" encoded as 100.

2) After step g) the MS sends a PAGING RESPONSE message, the Ciphering
key sequence number information element indicates that no key is
available (i.e. bits 1, 2 and 3 are encoded as 1 1 1 .) and the

mobile identity information element includes the IMSI of the MS.

Procedure 5 To verify that the MS performs a normal location
updating procedure if it enters a new cell while being
in the "idle not updated" state.

To verify that the attempt counter is reset after a new
location area is entered.

a) The MS is brought to perform a location updating procedure as
described in the method of test of II.5.3.7.4.

b) The SS sends a LOCATION UPDATING REJECT message with cause #i. (This
cause value is randomly chosen in Table 10.44 of GSM 04.08, causes
#2, #3, #11 and #12 being excluded.)

c) During the location updating procedure, the SS stops sending error
free SACCH frames (inorder to trigger a radio link failure in the
MS) .

d) During the location updating procedure the SS sends a CHANNEL RELEASE

message before the normal end of the procedure (i.e. before sending
the LOCATION UPDATING ACCEPT message) .

e) The SS chooses randomly either step b) or d) of Procedure 1 of
section II.5.3.7.4.3.2, let (i) be this choice. The $S performs step
(i} of Procedure 1 of section II.5.3.7.4.3.2.

f) The RF power level of cell B is reduced until the MS selects cell A.

g) The SS chooses randomly either step b) or d) of Procedure 1 of

section II.5.3.7.4.3.2, let (i) be this choice. The SS performs step
(i) of Procedure 1 of section II.5.3.7.4.3.2.

Requirement 5

1) After step f), the MS shall perform a normal location updating
procedure.
2) After step g) the MS shall:
2.1) - wait T3211 seconds (the SS checks that there is no procedure

attempted by the MS during T3211 after the channel release
occuring during the Location Updating Failure),

2.2) - after that send a CHANNEL REQUEST message in order to perform a
location updating procedure. The MS shall transfer on the main
DCCH a LOCATION UPDATING REQUEST message. The Location updating
type is put to "Normal location updating" encoded as 0 0, the

location area information is set to "deleted" (the MNC and MCC
hold the previous values, both octets of the LAC are coded with
zeros), the key sequence in the ciphering key sequence number is

encoded as 1 1 1 indicating "No key is available", the identity
field contains the IMSI of the MS.
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II.5.3.7.4.3.4 Attempt counter smaller than 4, Stored LAI equal to
broadcast LAT

Initial conditions

The initial conditions described at the beginning of II.5.3.7.4.3.2 shall
be met before each of the following procedures of this section.

Purpose of the test procedures 1 and 2

To verify that the MS is the "idle updated" state. To verify that timer
T3211 is reset after a MM connection establishment.

Procedure 1
a) The MS is made to perform a periodic updating procedure.
b) The SS chooses randomly one among the two steps b) and d) of

Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

c) Immediately after that the MS is made to perform a mobile originated
call.

d) The SS allocates the MS a DCCH through the immediate assignment
procedure.

e) After the SETUP message is received (Note: this transmission shows

that the MM connection is successfully established.) from the MS, the
SS sends to the MS a CHANNEL RELEASE message.

£) The SS observes wether a location updating procedure is attempted by
the MS during 0.5*T3212 after the reception of the SETUP message.

Requirements 1

1) After step c¢) the MS shall send a CHANNEL REQUEST with the
establishment cause "Other services required by the mobile user"
encoded as 1 1 1.

2) After step d) the MS shall transmit on the DCCH a CM SERVICE REQUEST
message, the CM service type indicates "Mobile originating call
establishment" encoded as 0 0 0 1, the ciphering key sequence number
and the LAI are those which have been allocated to the MS, the Mobile
identity field contains the TMSI which has been allocated to the MS.

3) The MS shall not attempt a location updating procedure during at
least 0.5*T3212 after the reception of the SET UP message.

Procedure 2
a) The MS is made to perform an IMSI attach procedure.

b) The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

c) Immediately after that the MS is made to perform a mobile originated
call.




GSM 11.10 Part II.5.3.7 page 22 V 3.23.1

e)

December 1996

The SS allocates the MS a DCCH through the immediate assignment
procedure.

The SS observes wether a location updating procedure is attempted by
the MS during 0.5*T3212 after the reception of the SET UP message.

Requirements 2

1)

2)

3)

After step c¢) the MS shall send a CHANNEL REQUEST with the
establishment cause "Other services required by the mobile user”
encoded as 1 1 1.

After step d) the MS shall transmit on the DCCH a CM SERVICE REQUEST
message, the CM service type indicates "Mobile originating call
establishment" encoded as 0 0 0 1, the ciphering key sequence number
and the LAI are those which have been allocated to the MS, the Mobile
identity field contains the TMSI which has been allocated to the MS.

The MS shall not attempt a location updating procedure during at
least 0.5*T3212 after the reception of the SETUP message.

Purpose of the test procedures 3, 4 and 5

To verify that the MS uses the T3211 timer. and that it enters the "idle
not updated" state when its attempt counter reaches value 4 even in the
case where the stored LAI is equal to the broadcast LAI.

Procedure 3

a)

b)

c)

e)

The MS is made to perform a periodic location updating procedure.

The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

The SS chooses randomly one among the two steps b) and 4d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of gsection II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of gection II.5.3.7.4.3.2.

The SS chooses randomly one among the two steps b) and d) of
Procedure 1 of section II.5.3.7.4.3.2, let (i) be this choice.
The SS performs step (i) of Procedure 1 of section II.5.3.7.4.3.2.

Requirements 3

1)

After each of steps a), b), ¢}, d) the MS shall transmit on the DCCH
a LOCATION UPDATING REQUEST message. The location updating type is
put to "Periodic updating" encoded as 0 1, the ciphering key sequence
number and the LAI are those which have been allocated to the MS; the
Mobile identity field contains the TMSI which has been allocated to
the MS.
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2) After each of steps b), ¢) and d4) the MS shall

2.1) - wait T3211 seconds (the SS checks that there is no procedure
attempted by the MS during T3211 after the channel release
occuring during the Location Updating Failure),

2.2} - immediately after that send a CHANNEL REQUEST message in
order to perform a location updating procedure.

3) After the channel release procedure occuring during step e) the MS
shall not trigger any procedure within a time defined as T3212 minus
15 seconds.

4) After this delay the MS shall perform a location updating procedure.
The MS shall transfer on the main DCCH a LOCATION UPDATING REQUEST
message. The location area information is set to "deleted" (the MNC
and MCC hold the previous values, both octets of the LAC are coded
with zeros), the key sequence in the ciphering key sequence number is
encoded ad 1 1 1 indicating "No key is available", the identity field
contains the IMSI of the MS.

Procedure 4

a) Steps a) to e) of Procedure 3 are performed.

b) The MS is made to perform a mobile originated call set-up.

c) The SS allocates the MS a DCCH through the immediate assignment
procedure.

Requirements 4

1) After step b) the MS sends a CHANNEL REQUEST message with
establishment cause "All other cases" encoded as 0 0 0

2) After step c) the MS sends a LOCATION UPDATING REQUEST message.

Procedure 5

Perform again Procedures 3 and 4 after having replaced step a) in Procedure
3 each time by:

a) The MS is made to perform an IMSI attach procedure.

Requirements 5

"Requirements 3" or "Requirements 4" apply, as applicable, but using
location update type "IMSI attach" in Requirements 3 step 1.

I1.5.3.7.4.4 Test of RR Connection Release after Location Updating
Procedure
a) The MS is made to perform a successful location updating as described

in the method of measurement of II.5.3.7.4.

b) The SS does not release the RR connection within timer value T3240.
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Requirement

1) The MS shall abort the RR connection ("local release") after T3240
expiry and go to the "Idle" state (with appropriate updated status).

II.5.3.7.4.5 Periodic Updating
I1.5.3.7.4.5.1 Reduction of Location updating Timer.

No unique test could be defined for the following conformance requirement.

When the location updating timer value is reduced MSs, of which the last
location updating has taken place longer ago than the new timer value
indicates, shall spread their reaction time before performing a location
updating, to prevent a collision of many location updatings from all those
MSs.

There is no exact requirement on how this spread should be achieved, and
various options are open to the manufacturer.

II.5.3.7.4.5.2 Test of Periodic Updating

Initial Conditions

1) The T3212 timeout value in the SYSTEM INFORMATION TYPE 3 message is
set to 1; corresponding to 1/10 hour, i.e. 6 minutes between periodic
updatings.

2) The MS is brought in state "Idle,updated".

3) Different cases of resetting timer T3212 are tested. The ATT flag is

set to 0 to forbid IMSI attach and detach procedures.

Procedure 1

a) The MS is made to perform a normal successful location updating as
described in II.5.3.7.4.

b) An MS originated call is established 1 minute after the location
updating.

c) The time when the call is cleared is noted.

d) The SS waits until the periodic location updating.

e) The MS is paged with IMSI 1 minute after the periodic updating.

f) The SS sends an IMMEDIATE ASSIGNMENT message and then releases the
link.

g) The SS waits for periodic updating.

h) After this periodic updating the MS is switched off for 1 minute

{including the time needed for the MS switch off and switch on tasks)
and then on again.

i) The SS waits for a periodic updating.
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1)

The MS shall perform periodic updating:

1.1) In step d) in a time interval defined as 6 minutes - 15 seconds
to 6 minutes + 45 geconds after the release of the RR connection
by the 8s.

1.2) 1In step g) in a time interval defined as 6 minutes - 15 seconds
to 6 minutes + 45 seconds after the release of the RR connection
by the SsS.

1.3) 1In step i) in a time interval defined as 7 minutes - 15 seconds
tc 7 minutes + 45 seconds after periodic updating (this value
includes the power off time).

Procedure 2

a)

b)

c)

d)

e)

£)

g)

The ATT parameter in the SYSTEM INFORMATION TYPE 3 message shall be
set to 1 (attach/detach allowed).

The MS is brought in state "idle,updated".

If the MS offers a switch off facility, the MS is switched off.
Otherwise, if removal of the SIM without disconnection of the power
supply is possible (see PIXIT statement), the SIM is removed; else,
the power supply is disconnected.

The SS waits 20 s. During that time, the MS may initiate an IMSI
detach procedure.

If in step c¢) the MS had been switched off, the MS is switched on.
Otherwise if in step ¢) the SIM was removed the SIM is re-inserted;
else, the power supply is connected to the MS and, if necessary, the
MS is activated.

The SS shall answer to the location updating request (with type IMST
attach).

The S8S waits for the periodic location updating.

Requirement 2

If in step c¢) the MS had been switched off or the SIM had keen
removed, the MS must initiate and IMSI detach procedure after

The MS shall send a LOCATION UPDATING REQUEST with type IMSI attach

1)

step c).
2)

after step e).
3)

The MS shall perform a periodic location updating in a time interval
defined as 6 minutes - 15 seconds to 6 minutes + 45 seconds after 2).

Procedure 3

This procedure is the same as Procedure 1 except that the broadcasted value
of the T3212 is set to 12 minutes,

encoded as 2.
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Requirements 3

1) The MS shall perform periodic updating:

1.1) 1In step d) in a time interval defined as 12 minutes - 15
seconds to 12 minutes + 45 seconds after the release of the RR
connection by the SS.

1.2) In step g) in a time interval defined as 12 minutes - 15
seconds to 12 minutes + 45 seconds after the release of the RR
connection by the SS.

1.3) 1In step i) in a time interval defined as 13 minutes - 15
seconds to 13 minutes + 45 seconds after periodic updating (this
value includes the power off time).

Ir.5.3.7.5 MM CONNECTION ESTABLISHMENT
Ir1.5.3.7.5.1 Introduction

MM connection establishment is only of particular relevance in the case of
MS origination, this is because MM connection establishment is a CM service
provision and for the network originated case that is inherent in the
praging elementary procedure.

The call re-establishment aspects of CM service provision are dealt with in
the next test.

The emergency call establishment aspects of CM service provision are dealt
with in test II.5.3.8.2.

IT1.5.3.7.5.2 Successful MM connection establishment, with cipher mode
setting
II.5.3.7.5.2.1 Purpose of the test

The purpose of this test is to verify that the MS can correctly set up an
MM connection in an origination and interpret cipher mode setting as
acceptance of its CM service request.

II.5.3.7.5.2.2 Initial conditions
1) The SS simulates a cell with BCCH, CCCH, SDCCH and TCH.
2) The MS shall be in the "idle updated" state as after a successful

location update as in test II.5.3.7.4.

Ir.5.3.7.5.2.3 Procedure 1

a) After the initial conditions have been set up, the MS is made to
initiate a call.

b) The SS responds to the MS Channel Request with an Immediate
Assignment message as described in II.5.3.6.1.3.
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II.5.3.7.5.2.4 Requirements 1

1) The MS goes to the correct SDCCH and sends a CM service request
message.

Message: CM Service Request

Information Element Comment Value

Protocol Discriminator MM message 0101

Transaction Identifier not relevant 000

Message type 0x10 0100

CM Service type MO call establishment 0001

Ciphering key sequence number as stored in the MS

Mobile station classmark 2 as specified by the manufacturer

Mobile identity TMSI

I1.5.3.7.5.2.5 Procedure 2

a) The SS performs a successful authentication with the MS as tested in
I1.5.3.7.2.

b) The SS performs a successful cipher mode setting with the MS as

tested in II.5.3.6.8.

c) The SS ceases all transmissions and allows the MS to timeout.
I1.5.3.7.5.2.6 Requirements 2
1) The MS shall consider the cipher mode setting as acceptance of its CM

service request and so send its set up message.

I1.5.3.7.5.3 Successful MM Connection Establishment, without cipher
mode setting

I1.5.3.7.5.3.1 Purpose of the test

The purpose of this test is to verify that the MS can correctly set up an
MM connection in an origination when cipher mode setting is not required.

Ir.5.3.7.5.3.2 Initial conditions
1) The SS simulates a cell with BCCH, CCCH, SDCCH and TCH.
2) The MS shall be in the "idle updated" state as after a successful

location update in test II.5.3.7.4.

Ir.5.3.7.5.3.3 Procedure 1

a) After the initial conditions have been set up, the MS is made to
initiate a call.

b) The SS responds to the MS Channel Request with an Immediate
Agsignment message as described in II.5.3.6.1.3.
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II.5.3.7.5.3.4 Requirements 1

1) The MS goes to the correct SDCCH and sends a CM service request
message.

Message: CM Service Request

Information Element Comment Value
Protocol Discriminator MM message 0101
Transaction Identifier not relevant 000
Message type 0x10 0100
CM Service type MO call establishment 0001
Ciphering key sequence number as stored in the MS

Mobile station classmark 2 as gpecified by the manufacturer

Mobile identity TMSI

Ir.5.3.7.5.3.5 Procedure 2

a) The SS sends a CM Service Accept message.

Message: CM Service Accept

Information Element Comment Value
Protocol Discriminator MM message 0101
Transaction Identifier not relevant

Message type CM service accept 0010 0001

b) The SS ceases all transmissions and allows the MS to timeout.

II.5.3.7.5.3.6 Requirements 2

1) The MS shall commence sending its SETUP message.

II.5.3.7.5.4 MM Connection Establishment rejected
IT.5.3.7.5.4.1 Purpose of the test

The purpose of this test is to verify that the MS can correctly set up a CM
Service Reject in an origination.

I1.5.3.7.5.4.2 Initial conditions
1) The SS simulates a cell with BCCH, CCCH, SDCCH and TCH.
2) The MS shall be in the "idle updated" state as after a successful

location update in test II.5.3.7.4.

I1.5.3.7.5.4.3 Procedure 1

a) After the initial conditions have been set up, the MS is made to
initiate a call.

b) The SS responds to the MS Channel Request with an Immediate
Aggsignment message as described in II.5.3.6.1.3.
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IT.5.3.7.5.4.4 Requirements 1

1) The MS goes to the correct SDCCH and sends a CM service request
message.

Message: CM Service Request

Information Element Comment Value

Protocol Discriminator MM message 0101

Transaction Identifier not relevant 000

Message type 0x10 0100

CM Service type MO call establishment 0001

Ciphering key sequence number as stored in the MS

Mobile station classmark 2 as specified by the manufacturer

Mobile identity TMST

I1.5.3.7.5.4.5 Procedure 2

a) The SS sends a CM Service Reject message.

Message: CM Service Reject

Information Element Comment Value

Protocol Discriminator MM message 0101

Transaction Identifier not relevant

Message type 0010 0010

Reject cause Service Option 33

not subscribed

IT1.5.3.7.5.4.6 Requirements 2

1) The MS shall not send its SETUP message.

II.5.3.7.5.5 MM Connection Establishment rejected (cause 4)
IT.5.3.7.5.5.1 Purpose of the test

The purpose of this test is to verify that the MS can correctly accept a CM
Service Reject message with cause #4.

IT.5.3.7.5.5.2 Initial conditions
1) The SS simulates a cell with BCCH, CCCH, SDCCH and TCH.
2) The MS shall be in the "idle updated" state as after a successful

location update in test II.5.3.7.4.

IT.5.3.7.5.5.3 Procedure 1

a) After the initial conditions have been set up, the MS is made to
initiate a call.

b) The SS responds to the MS Channel Request with an Immediate
Assignment message as described in II.5.3.6.1.3.
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I1.5.3.7.5.5.4 Requirement 1
1) The MS goes to the correct SDCCH and sends a CM service request

message.
Message: CM Service Request
Information Element Comment Value
Protocol Discriminator MM message 0101
Transaction Identifier Not relevant 000
Message type 0x10 0100
CM Service type MO call establishment 0001
Ciphering key sequence number as stored in the MS
Mobile station classmark 2 as specified by the manufacturer
Mobile identity TMST
II.5.3.7.5.5.5 Procedure 2
a) The SS sends a CM Service Reject message.
Message: CM Service Reject
Information Element Comment Value
Protocol Discriminator MM message 0101
Transaction Identifier not relevant 000
Message type 0010 0010
Reject cause IMSI unknown 4

in VLR

I1.5.3.7.5.5.6 Requirements 2
1) The MS shall wait for the network to release the RR connection and

change its status to "not updated".

2) The MS shall carry out a location updating.

II1.5.3.7.5.6 Expiry of timer T 3230

Note: This test is not applicable.

II.5.3.7.6 MM CONNECTION RELEASE

Note: This comes basically down to testing the functioning of timer T3240.
Testing of that timer is sufficiently covered by the tests on
location updating. No separate test on MM connection release is
foreseen.
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II.5.3.8 TESTS RELATED TO CIRCUIT SWITCHED CALL CONTROL

IT.5.3.8.1 CIRCUIT SWITCHED CALL CONTROL STATE MACHINE VERIFICATION

The principle of checking the Call Control functions consists in the
validation of each Call Control identified state.

Hence Call Control functions are tested by means of a state table. The
state table partly relies upon Fig 5.1a/GSM 04.08. A square of the table
provides:

- an observable action triggered by a particular event in a defined
state,
- the next state.

This picture describes how to use the state table in the test procedure.

event
C-mmmm oo event either generated by the SS
or automatically within the MS
U |action
i Cmmmm action performed by the MS to be
verified if observable
next state Cmmmme - new state to be verified if
observable

[ initial state to be verified if
observable

State table element description

A couple event/state can be considered as passed if both the new state and
action performed by the MS are right provided they are observable.

State U0 as an initial state is not verified in the tests of II.5.3.8.1.2
(Establishment of an outgoing call).

State U0.1 is never verified.

Each square of the table must be passed through to ensure that all the
possibilities of leaving a state to another state are tested.

The steps to be followed within each performed test are:

- bring the MS into the required state,
- trigger the tested event,
- check the MS response and new state.

In sections IT.5.3.8.1.2 and I1.5.3.8.1.3 different tables are defined to
bring the MS into the required initial state. The exact table to be chosen
is specified individually in each test. For each test, unless otherwise
specified, a bearer capability among those supported by the MS must be
chosen randomly, and the test must be performed according to that bearer
capability.

The pairs event/state which are not mentioned shall result in no observable
action or state modification besides the sending of a status message if the
event was a message not compatible with the state (cf. GSM 04.08,

section 8.5} .
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The events are either messages sent by the SS or actions performed through
the Man Machine Interface (e.g. the depresgsion of a key to send a DTMF).

The following table provides a way of generating the primitives used in

this test:

MNCC_SETUP_REQ

MNCC_SETUP_RSP

MNCC_START DTMF REQ

MNCC_STOP_DTMF_REQ

MNCC_ALERT REQ

MNCC_REJ REQ

MNCC_DISC REQ

MNCC_REL_REQ

MMCC_REL_IND

MMCC_EST CNF

MMCC_ERR_IND

MMCC_SYNC_IND

MNCC_CALL_CONF_REQ

MNCC_MODIFY REQ

MNCC_NOTIFY REQ

MMI action
Request to initiate an outgoing call.

MMI action (or internally generated)
Response to a CONNECT message to indicate call
acceptance by the terminating MS.

MMI action
A DTMF key is pressed.

MMI action

A DTMF key is released.

MS internally generated when an alerting indication
is generated locally at the MS.

The service primitive requests CC to send an
ALERTING message to the NW.

MS internally generated

The call cannot be accepted by the MS because of
a) missing compatibility (cause #88)

b) an internal rejection of the call (cause #21)
after a SETUP message

(depends on PICS/PIXIT statement)

c) the user being busy (cause #17).

MMI action
hook on

MS internally generated

SS action
The SS sends a RELEASE message.

88 action

The SS positively acknowledges the outgoing MM
connection establishment either by establishing the
cipher mode or by sending the message CM SERVICE
ACCEPT.

SS action
The SS generates a lower layer failure at Layer 1
or Layer 2 level.

SS action
The SS assigns a new channel by sending e.g. the
message ASSIGNMENT COMMAND.

MS internally generated
when an incoming SETUP message meets the MS's
bearer capability.

MMI action

MMI action (see PICS/PIXIT statement)
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The states are checked through STATUS ENQ messages sent by the SS (when
feasible both initial and final states are checked).

For the special case of U0, the state is checked by sending STATUS ENQUIRY
message with all possible values of Transaction Identifier (seven values)
as U0 is the only state in which for every TI the MS will answer with
RELEASE COMPLETE with cause #81. If U0 is to be verified when no RR
connection exists, first a mobile terminating radio connection must be
established.

The MS responses are either Call Management messages received by the SS or
lower layers functions activated within the MS or MMI actions (e.g. the
buzzing of an alerting tone).

A timeout within the MS is triggered by the SS when it does not answer back
an MS expected response.

The test sequences may be split in 3 main groups:

~ establishment and release of an outgoing call;
- establishment and release of an incoming call;
- in call functioms.

Note: Throughout section II.5.3.8.1, abbreviations for the names of CM
messages are used such as "MODIFY REJ" instead of "MODIFY REJECT".
This may cause name conflicts with L2 message names (e.g. "DISC" as
an abbreviation for "DISCONNECT"). Unless otherwise indicated, a CM
message is meant in such cases.

Remark on verification of transient states:

The following states may be transient, depending on implementation
and previous messages:

State Ub:

State U6 may be transient if the implementation allows it (see
Annex 3, section 1.6). Then there is an internal transition:

CALL CONF
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State US:

State U9 is not transient if
- the implementation does not support immediate connect and
- an appropriate TCH is not yet assigned and
- the signalling element has not been present in the SETUP.

If the implementation supports immediate connect, there is an
internal transition:

If the appropriate TCH is available or the signalling element was
present in SETUP, there is an internal transition:

State U7:

If the implementation allows for automatic connect after an
implementation specific time T, then there is an internal
transition:

after T, CONN

State Ul2:

Ul2 is stable if the implementation supports it and progress
indicator is present in DISCONNECT and indicates the availability
of in-band announcements, otherwise there is an internal
transition:

A test ending in a transient state (this fact may depend on the
implementation) can be executed by verifying that the SS receives the
message that accompanies the (next) internal transition (see above).

If a test starts in a transient state, then the test is executed
without verification of the starting state.

Note that there are situations of chained transient states, e.g.
CALL CONF ALERT CONN

In these cases, still the above described way to execute the tests
holds.
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Ir.5.3.8.1.1 Message definition

messages

fields provided

all messages

protocol discriminator
transaction identifier
message type

ALERTING none
CALL_ PROCEED none
CONNECT none
CONNECT_ACK none
DISCONNECT cause

progress indicator
MODIFY bearer capability
MODIFY COM bearer capability
MODIFY REJ cause

bearer capability
NOTIFY notification indicator
PROGRESS progress indicator = #8
RELEASE none
RELEASE COM none
SETUP signal

up to 2 bearer capabilities
progress indicator

START DTMF keypad facility

START DTMF_ACK keypad facility

START DTMF_REJ cause
STOP_DTMF none
STOP_DTMF_ACK none
STATUS_ENQ none
STATUS cause

call state

Fields provided in the downlink messages

IT.5.3.8.1.2 Establishment of an outgoing call

II.5.3.8.1.2.1 Initial conditions

As a minimum requirement the MS is updated and has been given a TMSI, a
Ciphering Key and Cipher Key Sequence Number, and the Layer 2, RR and MM
functionalities have been verified.

There are as many CM initial conditions as states to be checked.
The tables below describe message exchanges which bring the MS in the
requested initial states.

A state may be taken as initial only when all the states which lead to this
initial states have been validated. The order followed in the test
procedure will be UO, U0.1, Ul, U3, U4, U1l0, Ul2, Ul9, Ull as seen in the
table underneath.

The MS is brought again in the initial state starting with U0 at each new
test performed.
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TABLE 1
actions messages exchanged next
MS SS state
init outgoing call CHANN_ REQ -->
IMM ASSIGN (SDCCH) <-- Uo
CM_SERV_REQ --> Uo.1
CIPH _MOD_CMD <--
CIPH MOD COM -->
SETUP -—> U1
CALL_ PROC <~ - U3
ALERT < - U4
ASSIGN (TCH) <--
ASSIGN COM -
CONN <--
CONN_ACK --> uUlo
DISC <-- U12
REL --> U1s
on hook (from U10) DISC - Uil
TABLE 2
actions messages exchanged next
MS SS state
init outgoing call CHANN REQ -->
IMM ASSIGN (TCH) <-- Uo
CM_SERV_REQ --> U0.1
CHAN MOD MODIFY 1) <--
CHAN_MOD_MODIFY_ ACK -->
CIPH_MOD_CMD <--
CIPH_MOD_COM -->
SETUP --> Ul
CALL PROC <-- U3
ALERT <-- U4
CONN <--
CONN_ACK --> U10
DISC <-- Ulz2
REL -—-> Uli°
on hook (from U10) DISC - Ull

Note 1): Assigned channel is appropriate for the chosen bearer capability
(see II.5.3.8.1)
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TABLE 3
actions messages exchanged next
MS SS state
init outgoing call CHANN REQ -->
IMM ASSIGN (SDCCH) <= Uo
CM_SERV_REQ -—> Uo.1
CIPH_MOD_CMD <--
CIPH MOD COM -
SETUP --> Ul
AUTH _REQ <--
AUTH_RESP -->
CALL_PROC <-- U3
ASSIGN (TCH) < - -
ASSIGN_COM -->
ALERT <-- U4
CONN <--
CONN_ACK --> Ulo
DISC <-- Ul12
REL --> Uls
on hook (from U10) DISC --> Ul1i
TABLE 4
actions messages exchanged next
MS SS state
init outgoing call CHANN_ REQ -->
IMM_ASSIGN (TCH) <-- Uo
CM_SERV_REQ --> Uo.1
IDENTITY REQ <--
IDENTITY RESP -
CIPH MOD CMD <--
CIPH_MOD_COM -->
SETUP --> Ul
CHAN MOD_MODIFY 1) <--
CHAN MOD MODIFY ACK -->
CALL_PROC <-- U3
ALERT < - U4
CONN <--
CONN_ACK --> Ul10
DISC <=-- Ul2
REL --> Ulg
on hook (from U10) DISC --> U1l

Note 1): Assigned channel is appropriate for the chosen bearer capability
(see II.5.3.8.1)
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IT.5.3.8.1.2.2 Test procedures

IT.5.3.8.1.2.2.1 U0 null state

State U0 is reached using Table 2.

e ettt e mm e R T T R R R +
|[MNCC SETUP_REQ | | | |
| 2) | | | I
e T i T TP o m e +
|U |MM connection est. | | | |
[0 | 1) | l | |
e e ——— Fommm e et T R +
| |uo.1 | | | |
oo mmmm e m e Fommmmm— e R e +
1) MS sends CM SERVICE REQ, verify the type of call which is asked for

"basic" or "emergency" by the MS.

2) The test is performed for basic call.

IT.5.3.8.1.2.2.2 U0.1 MM connection pending

State U0.1 is reached using Table 1.

oo mm o Fom e Fom oo e T e +
|MMCC_REL_IND |MMCC_EST CNF | |
| 1) | 2) | | |
e i e R i e - e i T +
U | | send SETUP | | [
10| | 3) | ! |
o e Fom e e Fmmm - - +
|1 [vo |U1 | | !
i e e it fom e +
1) SS sends CM _SERVICE REJ.
2) SS sends CM_SERVICE ACC.
3) With called party BCD number.

State U0.1 is reached using Table 1.

R e il oo o e m e T T e +
|MMCC_ERR_IND | | |

| 1) | | l
e e e e R T +
|U |MM connection rel. | | | |
o | | I | |
B et R R R T T R +
|1 |uo | | | |
et e e il Fommmmmmm e e m R +
1) Due to a low layer failure initiated by the SS (e.g. the SS does not

respond at L2 level).
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IT.5.3.8.1.2.2.3 Ul call initiated

State Ul is reached using Table 2.

e R R it Fommm e e i +
|CALL_PROC received|REL_COM received |timeout T303 |
| 3) | 4) | I
R e e e it e ittt e +
|U |tone generation |[MM connection rel.|send DISC |
. 1) | 2) | | |
fomm e R e T e e +
| |u3 | uo |u11 | |
R e e R e Fom e oo e +
1) Not mandatory, hence not tested.
2) MS waits for MM layer release initiated by SS.
3) With a valid cause value among:

related to numbering,

#1 unallocated number

#3 no route to destination
#22 number changed

#28 invalid number format

related to bearer capabilities,

#57 bearer capability not authorized

#58 bearer capability not presently available
#63 service or option not available

#65 bearer service not implemented

#34 no circuit/channel available (call queueing).

4) Check T303 timer accuracy (T303 +/-20%) between reception of CM
SERVICE REQUEST and DISC by SS.

State Ul is reached using Table 4.

Fomm e e TR TR e R EEE LT +
|MMCC_ERR_IND | ALERTING received |CONN received |
I 1) | | |
R TP fom oo - fommmmm oo +
|U |MM connection rel.|alerting indication| send CONN ACK |
|1 | | 2) | | |
e Fom e Frmmm e fomm oo mm o +
| |uo | U4 |Uu1o | |
R e e e LT +
1) Due to a low layer failure initiated by the SS (e.g. the SS does not

regspond at L2 level).

2) Optional, not tested.
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R il e e i +
| unknown message | | | |
| received 1) | | |
e N e T e e e T +
|U |send STATUS | | | |
|1 | 2) | l | |
e ittt o e o e m e e fomm e +
| o1 | | | |
e e i e R TR Fommmmm o e oo e il +
1) The "message type" field is unknown.
2) With cause value #97 or #98, state Ul.
II.5.3.8.1.2.2.4 U3 MS originating call proceeding
State U3 is reached using Table 2.
e it Fom o —m oo e e T oo m oo +
| ALERT received |CONN received | PROGRESS received |
l | I 3) 4) I
e e e e it +
|U |tone generation |send CONN ACK | |
13 | 1) | 2) | 5) 4) | |
e e R T TR e e +
|  |u4 |u1o |u3 | |
e e T fom e R e e it +
1) Not mandatory.
2) Stop tone generation if any.
3) Tested with a valid cause value among:
#1 call is not end to end PLMN/ISDN
#2 destination address is not PLMN/ISDN
#4 call has returned to PLMN/ISDN
#8 in band information or appropriate pattern now available.
4) It is verified that T310 is stopped, ie at T310 timeout no DISC
message is sent by the MS.
5) With progress description value #8 check the availability of in 