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Intellectual Property Rights

lPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential lPRs, if any, is publicly available for ETSI members and non-mcm bcrs, and can be
found in SR 000 314: "Intellectual Property Rights (IPRS); Essential, or potentially Essential, IPRS notified to ETSI in
respect of£718‘! standards”, which is available free of charge from the ETSI Secretariat. Latest updates are available on
tl1e ETSI Web server (http://www.etsi.fr/ipr or http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other lPRs not referenced in SR (I00 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.

Foreword

This ETSI Technical Specification has been produced by Special Mobile Group (SMG) of the European
Telecommunications Standards Institute (ETSI).

This TS specifies the procedures used at the radio interface (Reference Point Um, see GSM 0402) for Call Control
(CC), Mobility Management (MM) and Radio Resource (RR) management within the European digital cellular
telecommunications system.

The contents of this TS are subject to continuing work within SMG and may change following formal SMG approval.
Should SMG modify the contents of this TS it will then be republished by ETSI with an identifying change of release
date and an increase in version number as follows:

Version 6.x.y

where:

6 GSM Phase 2+ Release 1997

y the third digit is incremented when editorial only changes have been incorporated in the specification,

x the second digit is incremented for all other types of changes, i.e. technical enhancements, corrections,
updates, etc.

The specification from which this TS has been derived was originally based on CEPT documentation, hence the
presentation of this TS is not in accordance with the ETSI drafting rules.

Introduction

The present document includes references to features which are not part of the Phase 2+ Release 96 of the GSM
Technical specifications. All subclauses which were changed as a result of these features contain a marker (see table
below) relevant to the particular feature.

The following table lists all features that were introduced after Release 96.

EB
BA Ran e IE handlin $ imr—BA—rane—hand|in $
Advanced Seech Call Item $ ASCI $

$ MAFA $
$ N|A)$

Mobile Assisted Freuenc Allocation

Network Indication of Alerting in MS

 
 —

Call Completion Busy Subscriber $(CCBS $
— 
 —
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0 Scope

This Technical Specification specifies the procedures used at the radio interface (Reference Point Um, see GSM 04.02)
for Call Control (CC), Mobility Management (MM), Radio Resource (RR) management and Session Management
(SM).

When the notations for "further study" or "FS" or "FFS" are present in this ETS they mean that the indicated text is not
a normative portion of this standard.

These procedures are defined in terms of messages exchanged over the control channels of the radio interface. The
control channels are described in GSM 04.03.

The structured functions and procedures of this protocol and the relationship with other layers and entities are described
in general terms in GSM 0407.

0.1

The procedures currently described in this TS are for the call control of circuit-switched connections, session
management for GPRS services, mobility management and radio resource management for circuit-switched and GPRS
services.

Scope ofthe Technical Specification

GSM 04.10 contains functional procedures for support of supplementary services.

GSM 04.1 1 contains functional procedures for support of poiiit-to-poiiit short message services.

GSM 04.12 contains functional description of short message - cell broadcast.

GSM 04.60 contains procedures for radio link control and medium access control (RLC/MAC) of packet data physical
channels.

NOTE: "layer 3" includes the functions and protocols described in this Technical Specification. The terms "data
link layer" and “layer 2" are used interchangeably to refer to the layer immediately below layer 3.

0.2

The layer 3 procedures apply to the interface structures defined in GSM 04.03. They use the functions and services
provided by layer 2 defined in GSM 04.05 and GSM 04.06. GSM 04.07 gives the general description oflayer 3
including procedures, messages format and error handling.

Application to the interface structures

0.3

A building block method is used to describe the layer 3 procedures.

Structure of layer 3 procedures

The basic building blocks are "elementary procedures" provided by the protocol control entities of the three sublayers,
i.e. radio resource management, mobility management and connection management sublayer.

Complete layer 3 transactions consist of specific sequences of elementary procedures. The term "structured procedure"
is used for these sequences.

0.4

Test procedures of the GSM radio interface signalling are described in GSM 1110 and GSM 11.2x series.

Test proced u res

0.5

The logical control channels are defined in GSM 05.02. In the following those control channels are considered which
carry signalling information or specific types of user packet information:

Use of logical channels
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i) Broadcast Control CHannel (BCCH): downlink only, used to broadcast Cell specific infonnation;

ii) Synchronization CHannel (SCH): downlink only, used to broadcast synchronization and BSS identification
infonnation;

iii) Paging Cl-lannel (PCH): downlink only, used to send page requests to Mobile Stations (MSs);

iv) Random Access Cl-lannel (RACH): uplink only, used to request a Dedicated Control CHannel;

v) Access Grant CHannel (AGCH): downlink only, used to allocate a Dedicated Control CHannel;

vi) Standalone Dedicated Control CHannel (SDCCH): bi-directional;

vii)Fast Associated Control CHannel (FACCH): bi-directional, associated with a Traffic CHannel;

viii) Slow Associated Control CHannel (SACCH): bi-directional, associated with a SDCCH or a Traffic CHannel;

ix) Cell Broadcast CHannel (CBCH): downlink only used for general (not point to point) short message
information.

x) Notification CHannel (NCH): downlink only, used to notify mobile stations of VBS (Voice Broadcast Service)
calls or VGCS (Voice Group Call Service) calls.

Two service access points are defined on signalling layer 2 which are discriminated by their Service Access Point
Identifiers (SAPI) (see GSM 04.06):

i) SAPI 0: supports the transfer of signalling information including user-user information;

ii) SAPI 3: supports the transfer of user short messages.

Layer 3 selects the service access point, the logical control channel and the mode of operation oflayer 2
(acknowledged, unacknowledged or random access, see GSM 04.05 and GSM 04.06) as required for each individual
message.

0.6 Overview of control procedures

0.6.1 List of procedures

The following procedures are specified in this Technical Specification:

a) Clause 3 specifies elementary procedures for Radio Resource management:

- system information broadcasting (subclause 3.2.2)

- RR connection establishment (subclause 3.3)

- entering the dedicated mode : immediate assignment procedure (subclause 3.3.1.1)

- paging procedure for RR connection establishment (subclause 3.3.2)

- notification procedure (subclause 3.3.3)

- Procedures in dedicated mode and in group transmit mode (subclause 3.4)

measurement report procedure (subclause 3.4.1.2)

- intraeell change of channels (subclause 3.4.3)

- intereell change of channels (subclause 3.4.4)

- frequency rcdeFmition procedure (subclause 3.4.5)

- channel mode change procedure (subclause 3.4.6)

- ciphering mode setting procedure (subclause 3.4.7)
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- additional channel assignment procedure (subclause 3.4.8)

- partial channel release procedure (subclause 3.4.9)

- radio resources connection release (subclause 3.4.13)

- specific RR procedures for voice broadcast channels and voice group call channels (subclause 3.4.15)

- RR procedures on CCCH related to temporary block flow establishment (subclause 3.5)

- packet paging procedure using CCCH (subclause 3.5.1)

- packet access procedure using CCCH (subclause 3.5.2)

- packet downlink assignment procedure using CCCH (subclause 3.5.3)

- RR procedures on DCCH related to temporary block [low establishment

- Assignment to Packet Data Channel procedure (subclause 3.4.19)

- Network commanded cell reselection (subclause 3.4.20)

b) Clause 4 specifies elementary procedures for Mobility Management

- mobility management common procedures (subclause 4.3)

- TMS1 reallocation procedure (subclause 4.3.1)

- authentication procedure (subclause 4.3.2)

- identification procedure (subclause 4.3.3)

- IMS1 detach procedure (subclause 4.3.4)

- abort procedure (subclause 4.3.5)

- MM information procedure (subclause 4.3.6)

- mobility management specific procedures (subclause 4.4)

- location updating procedure (subclause 4.4.1)

- periodic updating (subclause 4.4.2)

- lMS1 attach procedure (subclause 4.4.3)

- generic location updating procedure (subclause 4.4)

- connection management sublayer service provision

- mobility management connection establishment (subclause 4.5.1)

- mobility management connection information transfer phase (subclause 4.5.2)

- mobility management connection release (subclause 4.5.3)

- GPRS specific mobility management procedures (subclause 4.7)

- GPRS attach procedure (subclause 4.7.3)

- GPRS detach procedure (subclause 4.7.4)

- GPRS routing area updating procedure (subclause 4.7.5)

- GPRS common mobility management procedures (subclause 4.7)

- GPRS P-TMSI reallocation procedure (subclause 4.7.6)

ETS1

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05—00029



GSM 04.08 version 6.1.1 Release 1997 30

d)

- GPRS authentication and ciphering procedure (subclause 4.7.7)

- GPRS identification procedure (subclause 4.7.8)

- GPRS information procedure (subclause 4.7.12)
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Clause 5 specifies elementary procedures for circuit switched Call Control comprising the following elementary
procedures:

mobile originating call establishment (subclause 5.2.1)

mobile terminating call establishment (subclause 5.2.2)

signalling procedures during the active state (subclause 5.3)

user notification procedure (subclause 5.3.1)

call rearrangements (subclause 5.3.2)

DTMF protocol control procedure (subclause 5.5.7)

in-call modification (subclause 5.3.4)

call clearing initiated by the mobile station (subclause 5.4.3)

call clearing initiated by the network (subclause 5.4.4)

miscellaneous procedures

- in-band tones and announcements (subclause 5.5.1)

- status enquiry procedure (subclause 5.5.3)

- call re-establishment procedure (subclause 5.5.4)

Clause 6 specifies elementary procedures for session management

GPRS session management procedures (subclause 6.1)

- PDP context activation (subclause 6.1.1)

- PDP context modification (subclause 6.1.2)

- PDP context deactivation (subclause 6.1.3)

- anonymous PDP context activation (subclause 6.1.4)

- anonymous PDP context deactivation (subclause 6.1.5)

The elementary procedures can be combined to form structured procedures. Examples of such structured procedures are
given in clause 7. This part of the Technical Specification is only provided for guidance to assist implementations.

Clause 8 specifies actions to be taken on various error conditions and also provides rules to ensure compatibility with
future enhancements of the protocol.

0.7 Applicability of implementations

The applicability of procedures of this technical specification for the mobile station is dependent on the services and
functions which are to be supported by a mobile station.
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0.7.1 Voice Group Call Service (VGCS) and Voice Broadcast Service

(VBS)

For 111obile stations supporting the Voice Group Call Service or the Voice Broadcast Service, it is explicitly mentioned
throughout this technical specification if a certain procedure is applicable o11ly for such a service and, if necessary, how
mobile stations 11ot supporting such a service shall behave.

For VGCS and VBS, the following possible mobile station implementations exist:

support of listening to voice broadcast calls (VBS listening)

- support of originating a voice broadcast call (VBS originating)

- support oflistening to voice group calls (VGCS listening)

- support of talking in voice group calls (VGCS talking. This always includes the implementation for VGCS
listening)

- support of originating a voice group call (VGCS originating. This always includes the implementation for VGCS
talking)

Apart from the explicitly mentioned combinations, all possible combinations are optional and supported by this
technical specification.

The related terms are used in this technical specification, if information on these implementation options is required.

0.7.2 General Packet Radio Service (GPRS)

For mobile stations supporting the General Packet Radio Service (GPRS), it is explicitly mentioned throughout the
technical specification if a certain procedure is applicable only for such a service and, if necessary, how mobile stations
not supporting such a service shall behave.

A GPRS MS may operate in one ofthe following MS operation modes, see 03.60 [74]:

- MS operation mode A;

- MS operation mode B; or

- MS operation mode C.

The MS operation mode depends on the services that the MS is attached to, ie, only GPRS or both GPRS and non-
GPRS services, and upon the MS's capabilities to operate GPRS and other GSM services simultaneously. Mobile
stations that are capable to operate GPRS services are referred to as GPRS MSs.

NOTE: Other GSM technical specifications may refer to the MS operation modes A, B, and C as GPRS class-A
MS, GPRS class-B MS, and GPRS class-C MS.

It should be noted that it is possible that for a GPRS MS, the GlVlM procedures currently described in the ETS do not
support combinations of VGCS, VBS and GPRS. The possible interactions are not studied yet.

1 Normative references

References may be made to:

a) specific versions of publications (identified by date of publication, edition number, version number, etc.), in
which case, subsequent revisions to the referenced document do not apply, or

b) all versions up to and including the identified version (identified by "up to and including“ before the version
identity); or

c) all versions subsequent to and including the identified version (identified by “onwards“ following the version
identity); or
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d) publications without mention ofa specific version, in which case the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.
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2 Definitions and abbreviations

Abbreviations used in this specification are listed in GSM 0104

2.1

In a number of places in this Technical Specification, it is mentioned that some value must take a "random“ value, in a
given range, or 111ore generally with some statistical distribution. Such cases interest only the Mobile Station.

Random values

It is required that there is a low probability that two MSs in the same conditions (including the case of two MSs of the
same type from the same manufacturer) will choose the same value. Moreover, it is required that, if it happens that two
MSs in similar conditions choose the same value, the probability of their choices being identical at the next occasion is
the same as if their first choices had been different.

The meaning of such a specification is that any statistical test for these values, done on a series of similar events, will
obtain a result statistically compatible with the specified distribution. This shall hold even in the cases where the tests
are conducted with a subset of possible events, with some common parameters. Moreover, basic tests of independence
of the values within the series shall pass.

Data against which correlation with the values shall not be found are the protocol state, or the IMSI, or identities or
other unrelated information broadcast by the network, or the current TDMA frame number.

2.2

The following terms are used in this Technical Specification:

Vocabulary
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idle mode: In this mode, the mobile station is not allocated any dedicated channel; it listens to the CCCI-I and
the BCCH;

group rcccive mode: (only applicable for mobile stations supporting VGCS listening or VBS listening) In this
mode, the mobile station is not allocated a dedicated channel with the network; it listens to the downlink of a
voice broadcast channel or voice group call channel allocated to the cell. Occasionally, the mobile station has to
listen to the BCCH of the serving cell as defined in GSM 03.22 and 05.08;

dedicated mo(le: In this mode, the i11obile station is allocated at least two dedicated channels, only one of them
being a SACCH;

group transmit mode: (only applicable for mobile stations supporting VGCS talking) In this mode, one mobile
station ofa voice group call is allocated two dedicated channels, one of them being a SACCH. These channels
can be allocated to one mobile station at a time but to different mobile stations during the voice group call;

packet idle mode: (only applicable for mobile stations supporting GPRS) In this mode, mobile station is not
allocated any radio resource on a packet data physical channel; it listens to the PBCCH and PCCCH or, if those
are not provided by the network, to the BCCH and the CCCH, see GSM 04.60.

packet transfer mode: (only applicable for mobile stations supporting GPRS) In this mode, the mobile station
is allocated radio resource on one or more packet data physical channels for the transfer of LLC PDUS.

main DCCH: In Dedicated mode and group transmit mode, only two channels are used as DCCI-I, one being a
SACCI-I, the other being a SDCCI-I or a FACCH; the SDCCI-I or FACCH is called here "the main DCCH";

A channel is activated if it can be used for transmission, in particular for signalling, at least with UI frames. On
the SACCI-I, whenever activated, it must be ensured that a contiguous stream of layer 2 frames is sent;

A TCH is connected if circuit mode user data can be transferred. A TCH cannot be connected if it is not

activated. A TCH which is activated but not connected is used only for signalling, ie. as a DCCH;

The data link of SAPI 0011 the main DCCH is called the main signalling link. Any message specified to be sent
oi1 the main signalling link is sent in acknowledged mode except when otherwise specified;

The term "to establish" a link is a short form for "to establish the multiframe mode" on that data link. It is

possible to send UI frames on a data link even if it is not established as soon as the corresponding channel is
activated. Except when otherwise indicated, a data link layer establishment is done without an information field.

“channel set” is used to identify TCHS that carry related user information flows, eg., in a multislot
configuration used to support circuit switched connection(s), which therefore need to be handled together.

A temporary block flow (TBF) is a physical connection used by the two RR peer entities to support the uni-
directional transfer of LLC PDUS on packet data physical channels, see GSM 0460.

RLC/MAC block: A RLC/MAC block is the protocol data unit exchanged between RLC/MAC entities, see
GSM 0460.

A GMM context is established when a GPRS attach procedure is successfully completed.

Network operation mode

The three different network operation modes I. II. and III are defined in GSM 03.60 [74].

The network operation mode shall be indicated as system information. For proper operation, the network operation
mode should be the same in each cell of one routing area.
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3 Radio Resource management procedures

3.1 Overview/General

3.1.1

Radio Resource management procedures include the functions related to the management of the common transmission
resources, eg. the physical channels and the data link connections on control channels.

General

The general purpose of Radio Resource procedures is to establish, maintain and release RR connections that allow a
point-to-point dialogue between the network and a mobile station. This includes the cell selection/reselection and the
handover procedures. Moreover, Radio Resource management procedures include the reception of the uni-directional
BCCH and CCCH when no RR connection is established. This pennits automatic cell selection/reselection.

If VGCS listening or VBS listening are supported, the radio resource management also includes the functions for the
reception of the voice group call channel or the voice broadcast channel, respectively, and the automatic cell reselection
of the mobile station in Group receive mode.

If VGCS talking is supported, the radio resource management also includes the functions for the seizure and release of
the voice group call channel.

If GPRS point-to-point services are supported, the radio resource management procedures also support functions
related to the management of transmission resources on packet data physical channels and the broadcast of system
information to support a mobile station in packet idle mode, see also GSM 04.60.

NOTE 1: This chapter includes some procedures used for multislot operation and for the TCH/H + TCH/H
configuration which need not be supported by simple mobile stations.

NOTE 2: The procedures and the information content relating to the TCH/H + TCH/H configuration in RR
messages is for further study.

3.1.2

A RR connection is a physical connection used by the two peer entities to support the upper layers’ exchange of
infonnation flows.

Services provided to upper layers

3.1.2.1 Idle mode

In idle mode no RR connection exists.

The RR procedures include (on the mobile station side) those for automatic cell selection/reselection. The RR entity
indicates to upper layers the unavailability ofa BCCI-I/CCCH and the cell change when decided by the RR entity.
Upper layers are advised of the BCCH broadcast information when a new cell has been selected, or when a relevant
part of this infonnation changes.

In Idle mode, upper layers can require the establishment of an RR connection.

3.1.2.2 Dedicated mode

In dedicated mode, the RR connection is a physical point-to-point bi-directional connection, and includes a SAPI 0 data
link connection operating in multiframe mode on the main DCCH. If dedicated mode is established, RR procedures
provide the following services:

- establishment/release of multiframe mode on data link layer connections other than SAPI 0, on the main DCCH
or on the SACCH associated with the channel carrying the main signalling link,

- transfer of messages on any data link layer connection;

- indication of temporaly unavailability oftransmission (suspension, resuming),
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indication ofloss of RR connection;

- automatic cell reselection and handover to maintain the RR connection;

- setting/change of the transmission mode on the physical channels, including change of type of channel, change
of the coding/decoding/transcoding mode and setting of ciphering;

- allocation/release of an additional channel (for the TCH/H + TCH/l-I configuration);

- allocation/release of additional channels for multislot operation;

release of an RR connection.

3.1.2.3 Group receive mode

Only applicable for mobile stations supporting VGCS listening or VBS listening.

In this mode, the RR procedures on the mobile station side provide the services:

- local connection to the voice broadcast channel or voice group call channel;

- reception of messages in unacknowledged mode;

- automatic cell reselection for the mobile station in Group receive mode;

- local disconnection from the received voice group call or broadcast call channels.

For mobile stations supporting both VGCS listening and VGCS transmit, in addition, the RR procedures on the mobile
station side provide the service

- uplink access procedures to establish the RR connection.

3.1.2.4 Group transmit mode

Oi1ly applicable for mobile stations supporting VGCS talking.

In group transmit mode; the RR connection is a physical point-to-point bi-directional connection, and includes a SAP] 0
data link connection operating in multiframe mode on the 111ain DCCH. If tl1e group transmit 111ode is established, RR
procedures provide the following services:

- transfer of messages on the SAPI 0 of the data link layer connection;

- indication ofloss of RR connection;

- automatic cell reselection and handover to maintain the RR connection;

- setting of tlie transmission 111ode 011 the physical channels; change of type of cl1ani1el and setting ofciphering;

- release of the RR connection.

3.1.2.5 Packet idle mode

Only applicable for mobile stations supporting GPRS.

In packet idle mode no temporary block flow exist.

Cell reselection in packet idle mode is specified in GSM 05.08. The RR sublayer (on the mobile station side) shall
indicate to the upper layers the availability of a cell and of the cell change when decided by the RR sublayer. Upper
layers are advised of system information broadcast in the cell when a new cell has been selected, and when a relevant
part of this information changes.

In packet idle mode, upper layers can require the transfer ofa LLC PDU which, implicitly; may trigger the
establishment ofa temporary block flow.
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3.1.2.6 Packet transfer mode

Only applicable for mobile stations supporting GPRS.

in packet transfer mode, the mobile station is allocated radio resource providing a temporary block flow on one or more
packet data physical channels. The RR sublayer provides the following services, see also GSM 0460:

- transfer of LLC PDUs in acknowledged mode;

- transfer of LLC PDUs in unacknowledged mode;

Cell reselection in packet transfer mode is specified in GSM 0508. When a new cell has been selected, the mobile
station leaves the packet transfer mode, enters the packet idle mode where it switches to the new cell, read the system
information and may then resume to packet transfer mode in the new cell.

3.1.3

The RR sublayer uses the services provided by the data link layer as defined in GSM 04.05.

Services required from data link and physical layers

Moreover, the RR sublayer directly uses services provided by the physical layer such as BCCH searching and transfer
of RLC/MAC blocks, as defined in GSM 0404.

3.1.4 Change of dedicated channels

3.1.4.1 Change of dedicated channels using SAPI = O

In case a change of dedicated channels is required using a dedicated assignment and handover procedure, respectively,
the RR sublayer will request the data link layer to suspend multiple frame operation before the mobile station leaves the
old channel. When the channel change has been completed, layer 3 will request the data link layer to resume multiple
frame operation again. The layer 2 suspend/resume procedures are described in GSM 04.05 and 0406.

These procedures are specified in such a way that a loss of a layer 3 message cannot occur on the radio interface.
However, messages sent from the mobile station to the network may be duplicated by the data link layer if a message
has been transmitted but not yet completely acknowledged before the mobile station leaves the old channel (see
GSM 04,06).

As the RR sublayer is controlling the channel change, a duplication of RR messages does not occur. However, there are
some procedures for which a duplication is possible, e.g. DTMF procedures. For all upper layer procedures using the
transport service ofthe RR sub-layer (e.g., MM and CM procedures), the request messages sent by the mobile station
contain a sequence number in order to allow the network to detect duplicated messages, which are then ignored by the
network. The procedures for sequenced transmission on layer 3 are described in subclause 3.1.4.2.

3.1.4.2 Change of dedicated channels using other SAP|s than 0

For SAPIS other than 0, the data link procedures described in GSM 04.06 do not provide any guarantee against message
loss or duplication.

Therefore, if an application uses a SAPI other than 0 and ifthis application is sensitive to message loss or duplication,
then it has to define its own protection mechanism. No general protection mechanism is provided by the protocol
defined in this Technical Specification.

3.1.4.3 Sequenced message transfer operation

Upper layer messages sent using the RR sub-layer transport service from the mobile station to the network can be
duplicated by the data link layer in the following case:

- a channel change ofdedicated channels is required (assignment or handover procedure) and the last layer 2
frame has not been acknowledged by the peer data link layer before the mobile station leaves the old channel.

ln this case, the mobile station does not know whether the network has received the message correctly. Therefore, the
mobile station has to send the message again after the new dedicated channel is established (see GSM 04.06).
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The network must be able to detect the duplicated received message. Therefore, each concerned upper layer message
must be marked with a send sequence number.

To allow for different termination points in the infrastructure of the messages of different PDS, the sequence numbering
is specific to each PD. For historical reasons, an exception is that messages sent with the CC, SS and MM PDs share
the same sequence numbering. in the following, the phrase upper layer message flow refers to a flow of messages
sharing the same sequence numbering. The different upper layer flows are MM+CC+SS, GCC, BCC, PDSSI and
PDSS2.

3.1.4.3.1 Variables and sequence numbers

3.1.4.3.1.1 Send state variable V(SD)

The RR sublayer of the mobile station shall have one associated send state variable V(SD) ("Send Duplicated") for each
upper layer message flow. The send state variable denotes the sequence number of the next in sequence numbered
message in the flow to be transmitted. The value of the corresponding send state variable shall be incremented by one
with each numbered message transmission. Arithmetic operations on V(SD) are perfonned modulo 2.

3.1.4.3.1.2 Send sequence number N(SD)

At the time when such a message to be numbered is designated for transmission, the value of N(SD) for the message to
be transferred is set equal to the value of the send state variable V(SD). See GSM 04.07.

31.4.3.2 Procedures for the initiation, transfer execution and termination of the sequenced
message transfer operation

3.1 .4.3.2.1 Initiation

The sequenced message transfer operation is initiated by establishing a RR connection. The send state variables V(SD)
are set to 0.

3.1 .4.3.2.2 Transfer Execution

The network must compare the send sequence numbers of pairs of subsequent messages in the same upper layer
messages flow. in case the send sequence numbers of two subsequent messages in a flow are not identical, no
duplication has occurred. In case the send sequence numbers are identical, the network must ignore the second one of
the received messages.

3.1.4.3.2.3 Termination

The sequenced message transfer operation is terminated by the RR connection release procedure.

3.1.5

Upon seizure of the assigned dedicated channel, the mobile station establishes the main signalling link on this channel
by sending a layer 2 SABM frame containing a layer 3 service request message. The data link layer will store this
message to perform the contention resolution. The service request message will be returned by the network in the UA
frame.

Procedure for Service Request and Contention Resolution

The data link layer in the mobile station compares the content of the information field (ie. the layer 3 service request
message) received in the UA frame with the stored message and leaves the channel in case they do not match. This
procedure resolves contentions in the case where several mobile stations have accessed at the same random access slot
and with the same random reference and one has succeeded due to capture. The full description of the procedure is
given in GSM 04.06.

The purpose of the service request message is to indicate to the network which service the mobile station is requesting.
This then allows the network to decide how to proceed (eg. to authenticate or not).

The service request message must contain the identity of the mobile station and may include further information which
can be sent without encryption.
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The layer 3 service request message is typically one of the following:

- CM SERVICE REQUEST

- LOCATION UPDATING REQUEST

- IMSI DETACH

- PAGING RESPONSE

- CM RE-ESTABLISHMENT REQUEST

- NOTIFICATION RESPONSE

- IMMEDIATE SETUP

- RR INITIALISATION REQUEST

Mobile Station Network

("layer 3 service request message“)_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

UA (“layer 3 service request message“)< - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- 
Figure 3.1lGSM 04.08 Service request and contention resolution

3.2 Idle mode and packet idle mode procedures

3.2.1 Mobile Station side

In idle mode, the MS listens to the BCCH and to the paging sub-channel for the paging group the MS belongs to in idle
mode (of. GSM 03.13); it measures the radio propagation for connection with other cells.

In packet idle mode (only applicable to mobile station supporting GPRS), and if PCCCH is present in the cell, the
mobile station listens to the PBCCH and to the paging sub-channels corresponding to that. If PCCCH is not present in
the cell, the mobile station listens to the BCCH and to the paging sub-channels corresponding to that. Paging sub-
channels are monitored according to the paging groups determined for the mobile station in packet idle mode and its
current DRX mode. The determination of paging groups for the mobile station is defined in GSM 05.02. The
requirements for discontinuous reception (DRX) are defined in GSM 04.60 and in GSM 05.02. Moreover, the mobile
station measures the radio propagation for connection with other cells.

Measurements are treated to assess the need ofa cell change as specified in GSM 05.08. When the decision to change
cells is made, the mobile station switches to the BCCH of the new cell. The broadcast information is then checked to
verify the allowance to camp on this cell (cf. section 3.2.2). Dependent on the mobile station type and configuration, the
mobile station may be required to try to read further BCCH and PBCCH information. If allowed, the cell change is
confirmed, and the broadcast information is then treated for Mobility Management actions (cf. section 4). Similarly,
physical contexts are updated (list of neighbouring cells frequencies, thresholds for some actions, etc. (cf. GSM 05.08
and section 3.2.2)).

3.2.1.1 Mobile station supporting GPRS

Only applicable to mobile stations supporting GPRS.

When the mobile station in packet idle mode switches to the BCCH ofa new cell, the mobile station shall read
SYSTEM INFORMATION TYPE 3, 4, 7 or 8 (SI 3, SI 4, SI 7 or SI 8). If the cell does not support GPRS, the mobile
station is not allowed to do packet access in the cell. If GPRS is supported, the mobile station shall read SYSTEM
INFORMATION TYPE 13 (SI 13) message.

As an option, if the mobile station receives SI 13 message in the cell without first having read SI 3, SI 4, SI 7 or SI 8
message, it may assume that GPRS is supported in the cell.
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SI 13 message may indicate that PCCCH is present in the cell. Procedures in packet idle mode if PCCCH is present in
the cell are further specified in GSM 04.60.

If PCCCH is not present in the cell, the mobile station in packet idle mode shall read optional SYSTEM
INFORMATION TYPE 14 (SI 14) messages and optional SYSTEM INFORMATION TYPE 15 (SI 15) messages, if
those are present in the cell. It shall continue to read SI 13 message repeatedly according to the requirements of
GSM 0508.

If the mobile station receives a MA_CI-IANGE_MARK and/or IM_CHANGE_MARK value that does not match the
change mark value last received with the corresponding set of SI 14 or SI 15 messages, the mobile station shall delete
the corresponding set of information. The mobile station shall then read the corresponding SI 14 or SI 15 messages
until it has obtained a new consistent set ofthe required information.

NOTE: MA_CHANGE_MARK and IM_CHANGE_MARK information is regularly broadcast in SI 13 message
when S1 14 and SI 15 messages are present in the cell. The mobile station may also receive such change
mar/c information in, e.g., an assignment message.

If the mobile station is not able to read SI 13 message in the cell according to the requirements specified in GSM 05.08,
the mobile station shall perform a complete refresh of the information provided in S1 14 and SI 15 messages.

If the information in SI 13 message indicates that SI 14 messages are present in the cell, the mobile station is not
allowed to initiate packet access in the cell until it has obtained a consistent set of SI 14 information. The SI 13 message
may also indicate that SI 1 message is necessary for packet access in the cell, in which case the mobile station is not
allowed to do packet access until it has obtained the SI 1 information.

3.2.2 Network side

3.2.2.1

SYSTEM INFORMATION TYPE 2 to 4 messages, and optionally TYPE 1, 2bis, Zter, 7, 8, 13, I4 and 15 and further
types are regularly broadcast by the network on the BCCH. Based on this infonnation the mobile station is able to
decide whether and how it may gain access to the system via the current cell. The SYSTEM INFORMATION TYPE
2bis message shall be sent if and only if the EXT-IND bit in the Neighbour Cells Description IE in both the TYPE 2
and TYPE Zbis messages indicates that each IE only carries part of the BA. SYSTEM INFORMATION TYPE 2ter
message shall be sent if and only ifthis is indicated in SYSTEM INFORMATION TYPE 3 message.

System information broadcasting

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900 (cf. GSM 05.05) may consider the
EXT-IND bit in the Neighbour Cells Description IE in the SYSTEM INFORMATION TYPE 2 message as a spare bit.
If it does so it shall assume that the information element carries the complete BA and it shall ignore any SYSTEM
INFORMATION TYPE 2bis and 2ter messages.

If the additional cell reselection parameters are broadcast then SYSTEM INFORMATION TYPE 3 message shall
always contain these parameters. In addition to SYSTEM INFORMATION TYPE 3 at least either SYSTEM
INFORMATION TYPE 4 or SYSTEM INFORMATION TYPE 7 and 8 messages shall contain these parameters too.

SYSTEM INFORMATION TYPE 13 message shall be sent on BCCH if and only if GPRS is supported in the cell. The
presence of SI 13 message is indicated in SYSTEM INFORMATION TYPE 3, 4, and if sent, in TYPE 7 and 8
messages. If PCCCH is present in the cell, additional system information related to GPRS is sent on PBCCH, see
GSM 04.60.

If PCCCH is not present in the cell, the necessary system information related to GPRS is contained in SI 13 message,
and optionally SYSTEM INFORMATION TYPE 14 and SYSTEM INFORMATION TYPE 15 messages.

If RF hopping channels are used for packet data channels in the cell, then either SYSTEM INFORMATION TYPE 1 or
SYSTEM INFORMATION TYPE 14 or both types of messages shall be provided in the cell. The presence of SI 14
messages shall be indicated in SI 13 message. When RF hopping channels are used for packet data channels and they
rely on the information in SYSTEM INFORMATION TYPE 1 message, then this in which case the dependency on
SI 1 message shall be indicated in SI 13 message.

SYSTEM INFORMATION TYPE 15 messages shall be provided if interference measurements shall be performed by
the mobile station, see GSM 0508. The presence of SI 15 messages shall be indicated in SI 13 message.
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NOTE 1: The allowed scheduling of SYSTEM INFORMATION messages on the BCCH are specified in
GSM 0502.

NOTE 2: The network should take into account limitations of certain mobile stations to understand SYSTEM

INFORMATION TYPE 2bis, TYPE 2ter, the EXT-IND bit in the Neighbour Cells Description, the
indication of Zter in SYSTEM INFORMATION TYPE 3 and fonnats used in the Neighbour Cells
Description IE and Cell Channel Description IE used in SYSTEM INFORMATION messages, see this
section, section l0.5.2.lb, and section 10.52.22.

The information broadcast may be grouped in the following classes:

- information giving unique identification of the current network, location area and cell;

- information used for candidate cell measurements for handover and cell selection procedures;

- information describing the current control channel structure;

- information controlling the random access channel utili2ation;

- information defining different options supported within the cell; and

- information about the length of the part of the message belonging to the phase 1 protocol.

The network may send to the mobile station BCCH scheduling information as specified below:

1) The BCCH scheduling information may be contained in the SYSTEM INFORMATION TYPE 9 messages. If
so, SYSTEM INFORMATION TYPE 3 specifies where to find SYSTEM INFORMATION TYPE 9 messages
carrying BCCH scheduling information.

2) If the mobile station has received BCCH scheduling information, it shall assume that this BCCH scheduling
information is valid in the location area until new scheduling information is received. It may store the
information in the ME and assume its validity after switch on in the same location area.

3) The network need not indicate the schedule of all SYSTEM INFORMATION messages ir1 SYSTEM
INFORMATION 9. For any System Infor111ation message. the MS shall monitor all blocks specified in GSM
05.02 for that System Information message and all blocks specified iii the SYSTEM INFORMATION TYPE 9
message for that System Information message.

4) When the mobile station detects that the BCCH information is r1ot scheduled as defined in the last received SI 9
message, it shall read the SYSTEM INFORMATION TYPE 3 message. If presence of BCCH scheduling
information in SYSTEM INFORMATION TYPE 9 message is indicated, it shall try to read the information and
continue as in 2 above. Ifpresence ofBCCH scheduling information in SYSTEM INFORMATION TYPE 9
message is not indicated, it shall assume that there is no valid BCCH scheduling information.

3.2.2.2 Paging

The network is required to send valid layer 3 messages continuously on all paging subchannels on CCCH.

3.3 RR connection establishment

3.3.1

The purpose of the immediate assignment procedure is to establish an RR connection between the mobile station and
the network.

RR connection establishment initiated by the mobile station

3.3.1.1 Entering the dedicated mode : immediate assignment procedure

The immediate assignment procedure can only be initiated by the RR entity of the mobile station. Initiation is triggered
by request from the MM sublayer or LLC layer to enter the dedicated mode or by the RR entity in response to a
PAGING REQUEST message. Upon such a request,
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- if access to the network is allowed (as defined in 33.1.1.1), the RR entity of the mobile station initiates the
immediate assignment procedure as defined in section 3.3.1.12;

- otherwise, it rejects the request.

The request from the MM sublayer to establish an RR connection specifies an establishment cause. Similarly, the
request from the RR entity to establish a RR connection in response to a PAGING REQUEST 1, 2 or 3 message
specifies one of the establishment causes "answer to paging".

3.3.1.1.1 Permission to access the network

All mobile stations with an inserted SIM are members of one out of 10 access classes numbered 0 to 9. The access class

number is stored in the SIM. ln addition, mobile stations may be members of one or more out of5 special access
classes (access classes 11 to 15) (see GSM 02.11), this is also held on the SIM card.

The system information messages oi1 the BCCH broadcast the list of authorized access classes and authorized special
access classes in the system information messages. and whether emergency calls are allowed in the cell to all mobile
stations or only to the members of authorized special access classes.

1f the establishment cause for the request of the MM sublayer is not "emergency call". access to the network is allowed
if and only if the mobile station is a member of at least one authorized:

- access class; or

- special access class.

if the establishment cause for the request of the MM sublayer is "emergency call", access to the network is allowed if
and only if:

- emergency calls are allowed to all mobile stations in the cell; or

- the mobile station is a member of at least one authorized special access class.

3.3.1.1.2 Initiation of the immediate assignment procedure

The RR entity of the mobile station initiates the immediate assignment procedure by scheduling the sending on the
RACH and leaving idle mode (in particular, the mobile station shall ignore PAGING REQUEST messages).

It then sends maximally M + 1 CHANNEL REQUEST messages on the RACH in a way such that:

- the number of slots belonging to the mobile stations RACH between initiation ofthe immediate assignment
procedure and the first CHANNEL REQUEST message (excluding the slot containing the message itself) is a
random value drawn randomly for each new initial assignment initiation with uniform probability distribution in
the set {0, 1, max(T,8)-1‘;

- the number of slots belonging to the mobile stations RACH between two successive CHANNEL REQUEST
messages (excluding the slots containing the messages themselves) is a random value drawn randomly for each
new transmission with uniform probability distribution in the set
{S, S+ 1, S +T-1},

Here, T is the value of the parameter "Tx-integer" broadcast on the BCCH;

M is the value of the parameter "max retrans" broadcast on the BCCH;

S is a parameter depending on the CCCH configuration and on the value of Tx-integer as defined in
table 3.1/GSM 04.08.

The CHANNEL REQUEST messages are sent on the RACH (cf. section 1.5) and contain as parameters:

- an establishment cause which corresponds to the establishment cause given by the MM sublayer and the
broadcast NECl value, or which corresponds to one of the establishment causes "answer to paging" given by the
RR entity in response to a PAGING REQUEST message including the Channel Needed infomiation;
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- a random reference which is drawn randomly from a uniform probability distribution for every new
transmission.

After sending the first CHANNEL REQUEST message, the mobile station shall start listening to the BCCH; it shall
also listen to the full downlink CCCH timeslot corresponding to its CCCH group.

Having sent M + 1 CHANNEL REQUEST messages, the RR entity of the mobile station starts timer T3126. At expiry
of timer T3126, the immediate assignment procedure is aborted; if the immediate assignment procedure was triggered
by a request from the MM sublayer, a random access failure is indicated to the MM sublayer.

Table 3.1IGSM 04.08: Values of parameter S

TX—integer non combined CCCH combined CCH/SDCCH

3,8,14,5O 55 41

  4,9,16 76 52
5,10,2O 109 58
6,11,25 163 86
7,12,32 217 115

3.3.1.1.3 Answer from the network

3.3.1.1 .3.1 On receipt of a CHANNEL REQLIEST message

The network may allocate a dedicated channel to the mobile station by sending an IMMEDIATE ASSIGNMENT
message or IMMEDIATE ASSIGNMENT EXTENDED message in unacknowledged mode on the same CCCI-I
timeslot on which it has received the CHANNEL REQUEST. There is no further restriction on what part of the
downlink CCCH an IMMEDIATE ASSIGNMENT message or IMMEDIATE ASSIGNMENT EXTENDED message
can be sent. The type of channel allocated (SDCCI-I or TCI-I; the channel mode shall be set to signalling only) is a
network operator decision. Timer T3101 is then started on the network side.

NOTE: There are two types of immediate assignment messages:

- IMMEDIATE ASSIGNMENT message, containing assignmentinformation for one mobile station
only;

- IMMEDIATE ASSIGNMENT EXTENDED message, containing assignment information for two
mobile stations at the same time.

The IMMEDIATE ASSIGNMENT or IMMEDIATE ASSIGNMENT EXTENDED message contains:

- the description of the assigned channel;

- the information field of the CHANNEL REQUEST message and the frame number of the frame in which the
CHANNEL REQUEST message was received;

- the initial timing advance (cf GSM 04.04)‘,

- optionally, a starting time indication.

If frequency hopping is applied, the mobile station uses the last CA received on the BCCH to decode the Mobile
Allocation.

On receipt of an IMMEDIATE ASSIGNMENT or IMMEDIATE ASSIGNMENT EXTENDED message
corresponding to one of its 3 last CHANNEL REQUEST messages, the mobile station stops T3126 (if running), stops
sending CHANNEL REQUEST messages, switches to the assigned channels, sets the channel mode to signalling only
and activates the assigned channels. It then establishes the main signalling link with an SABM containing an
information field (see section 3.1.5).

An IMMEDIATE ASSIGNMENT or IMMEDIATE ASSIGNMENT EXTENDED message may indicate a frequency
change in progress, with a starting time and possibly alternative channel descriptions.

In the case of the reception of an IMMEDIATE ASSIGNMENT EXTENDED message, or of an IMMEDIATE
ASSIGNMENT message which contains only the description of a channel to be used after the starting time, the mobile
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station shall wait up to the starting time before accessing the channel. If the starting time has already elapsed, the
mobile shall access the channel as an immediate reaction to the reception of the message (see GSM 05.10 for the timing
constraints).

If the message contains both the description of a channel to be used after the indicated time and ofa channel to be used
before, the mobile station accesses a channel as an immediate reaction to the reception of the message. If the moment
the mobile station is ready to access is before the indicated time, the mobile station accesses the channels described for
before the starting time. The mobile station then changes to the channel described for after the starting time at the
indicated time. New parameters can be frequency list and MAIO. Other parameters describing the channel to be used
before the starting time are taken from the description of the channel defined for use after the starting time. If the
moment the mobile station is ready to access is after the starting time, the mobile station accesses the channel described
for after the starting time.

If frequency hopping is applied, the mobile station uses the last CA received on the BCCH.

3.3.1.1.3.2 Assignment rejection

If no channel is available for assignment, the network may send to the mobile station an IMMEDIATE ASSIGNMENT
REJECT message in unacknowledged mode on the same CCCH tiineslot on which the channel request message was
received. There is no further restriction on what part of the downlink CCCH timeslot an IMMEDIATE ASSIGNMENT
REJECT message can be sent. This message contains the request reference and a wait indication.

On receipt of an IMMEDIATE ASSIGNMENT REJECT message corresponding to one of its 3 last CHANNEL
REQUEST messages, the mobile station, stops sending CHANNEL REQUEST messages, starts timer T3122 with the
indicated value, ("wait indication" information element), starts T3126 if it has not already been started, and listens to
the downlink CCCH until T3126 expires. During this time, additional IMMEDIATE ASSIGNMENT REJECT
messages are ignored, but any immediate assignment corresponding to any other of its 3 last CHANNEL REQUEST
messages make the mobile station follow the procedure in section 3.3.1.2. If no such immediate assignment is received,
the mobile station returns to CCCH idle mode (listening to its paging channel).

As an option the mobile station may return to CCCH idle mode as soon as it has received responses from the network
on all, or in case more than 3 were sent the last 3, ofits CHANNEL REQUEST messages.

The mobile station is not allowed to make a new attempt to establish a non emergency RR connection in the same cell
until T3122 expires. Provided that an IMMEDIATE ASSIGNMENT REJECT message has not been received for an
emergency RR connection attempt, the mobile station may attempt to enter the dedicated mode for an emergency call in
the same cell before T3122 has expired.

The Wait Indication IE (i.e. T3122) relates to the cell from which it was received.

The mobile station in packet idle mode (only applicable to mobile station supporting GPRS) may initiate packet access
in the same cell before T3122 has expired, see GSM 04.60 and section 3.5.2.134.

After T3122 expiry, no CHANNEL REQUEST message shall be sent as a response to a page until a PAGING
REQUEST message for the mobile station is received.

3.3.1.1 .4 Assignment completion

The immediate assignment procedure is terminated on the network side when the main signalling link is established.
Timer T3101 is stopped and the MM subla_ver on the network side is informed that the RR entity has entered the
dedicated mode.

On the mobile station side, the procedure is terminated when the establishment of the main signalling link is confirmed.
The MM sublayer is informed that the RR entity has entered the dedicated mode.

3.3.1.1 .4.1 Early classmark sending

Early classmark sending consists in the mobile station sending as early as possible after access a CLASSMARK
CHANGE message to provide the network with additional classmark information.
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A mobile station which implements the << Controlled Early Classmark Sending >> option shall perform the early
classmark sending if and only if explicitly accepted by the network, as indicated in the last reception iii the accessed
cell ofthe SYSTEM INFORMATION TYPE 3 message.

A mobile station which implements one or more of the << multiple band support >> options shall also implement the «
Controlled Early Classmark Sending » option.

A mobile station which implements the << rnultislot capability >> option shall also implement the « Controlled Early
Classmark Sending » option.

A mobile station that implements some foim of treatment ofUCS2 alphabet (see TS GSM 03.38) encoded character
string (eg, in short message, or in USSD string) i11ay indicate so in the classrnark. (An example is a Mobile Equipment
able to display UCS2 encoded character string.) In such a case, it should also implement the « Controlled Early
Classmark Sending » option. It is the mobile station responsibility to provide the UCS2 support information in due
time. If the network needs this information and the mobile station did not provide it, the network may assume that the
Mobile Equipment does not support UCS2.

A mobile station which implements the R-GSM band (see GSM 05.05) shall also implement the << Controlled Early
Classmark Sending » option.

A mobile station which implements the extended measurement function shall also implement the << Controlled Early
Classmark Sending >> option. $(MAFA)$

A mobile station which implements the «GPRS» option shall also implement the << Controlled Early Classrnark
Sending >> option.

A mobile station which implements the << Controlled Early Classrnark Sending » option shall indicate it in the
classmark (ES IND bit).

3.3.1.1.4.2 GPRS suspension procedure

This procedure enables the network to suspend GPRS services packet [low in the downlink direction.

The GPRS suspension procedure is initiated by the mobile station by sending a GPRS SUSPENSION REQUEST
message. This can be done as early as possible after access but shall be done after sending a CLASSMARK CHANGE
message. The RR sublayer of the mobile station shall indicate a RR GPRS suspend condition to the MM sublayer, see
section 4.

When a mobile station which is IMSI attached for GPRS services (section 4) enters the dedicated mode, and when the
mobile station limitations make it unable to handle both dedicated mode and either packet idle mode or packet transfer
mode simultaneously, the mobile station shall perform the GPRS suspension procedure.

3.31.1.5 Abnormal cases

If a lower layer failure occurs on the mobile station side on the new channel before the successful establishment of the
main signalling link, the allocated channels are released; the subsequent behaviour of the mobile station depends on the
type of failure and previous actions.

- If the failure is due to infonnation field mismatch in the contention resolution procedure, see section 3.1.5, and
no repetition as described in this paragraph has been performed, the immediate assignment procedure shall be
repeated.

- If the failure is due to any other reason or if a repetition triggered by a contention resolution failure has been
performed. The mobile station returns to idle mode (RR connection establishment failure), transactions in
progress are aborted and cell reselection then may take place.

If the information available in the mobile station, after the reception of an IMMEDIATE ASSIGNMENT message does
not satisfactorily define a channel, an RR connection establishment failure has occurred.

If the Mobile Allocation IE indexes frequencies in more than one frequency band then a RR connection establishment
failure has occurred.
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If an IMMEDIATE ASSIGNMENT message indicates (a) channel(s) in a different frequency band to which the
CHANNEL REQUEST message was sent then, ifthe frequency band is supported by the mobile station, the mobile
station shall access the indicated channel(s) with the same power control level as used for the CHANNEL REQUEST
l’1‘I6SS21g6.

If an IMMEDIATE ASSIGNMENT message indicates a channel in non-supported frequency band then a RR
connection establishment failure has occurred.

On the network side, if timer T3101 elapses before the main signalling link is established, the newly allocated channels
are released and the request is forgotten. Note that the network has no means to distinguish repeated attempts from
initial attempts from a mobile station.

3.3.1.2 Entering the group transmit mode: uplink access procedure

Only applicable for mobile stations supporting « VGCS transmit».

The purpose of the uplink control procedure is to establish an R connection on a VGCS channel between a mobile
station which is in group receive mode on that channel and the network.

The mobile station enters the group transmit mode when a successful establishment of the RR connection is indicated.
The channel mode assumed by the mobile station is the one derived from the channel description.

3.3.1.2.1 Mobile station side

3.3.1.2.1.1 Uplink investigation procedure

The mobile station in group receive mode shall consider the uplink as free if the last message indicating the uplink as
being free was received less than 480 ms ago and if no UPLINK BUSY message has been received since the last
message indicating the uplink as free.

On receipt of a request from the upper layer to access the uplink and if the uplink is not free, the mobile station starts
the timer T3128.

If the uplink is free or becomes free before expiry of timer T3128, then the uplink investigation procedure is
terminated, the mobile station shall stop T3128, and start the uplink access procedure.

NOTE: The start of the uplink access procedure is not subject to the access class of the mobile station.

If the uplink is not indicated free before the timer expires, the mobile station shall remain in the group receive mode
and indicate a reject of the uplink request to the upper layer.

3.3.1.2.1.2 Uplink access procedure

The mobile station shall send UPLINK ACCESS messages on the voice group call channel with the appropriate
establishment cause. The first UPLINK ACCESS message shall be transmitted by the mobile station with a random
delay between 0 and 201115. The UPLINK ACCESS messages shall be repeated after a further period of 100ms plus a
random delay between 0 and 20ms.l

If an uplink identity code (UIC) of the current cell has been provided by the network in the UPLINK FREE message,
the mobile station shall use this UIC IE for the coding of the UPLINK ACCESS messages (see GSM (15.03). If no UIC
is provided, the mobile station shall use the BSIC received from the current cell, for instance from the initial
synehroni7.ation.

Having sent the first UPLINK ACCESS message, the mobile station starts timer T3130. At expiry of timer T3130, the
mobile station shall repeat the same procedure if the uplink is free. A maximum of three attempts is allowed and after
that a rejection of the uplink request is indicated to the upper layers.

If no VGCS UPLINK GRANT or UPLINK BUSY message is received by the mobile station 480 ms after having sent
the first UPLINK ACCESS message, the mobile station shall stop sending UPLINK ACCESS messages and wait in
order to receive a VGCS UPLINK GRANT or UPLINK BUSY message.
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On receipt ofan VGCS UPLINK GRANT message corresponding to one ofits UPLINK ACCESS messages, the
mobile station stops T3130, stops sending UPLINK ACCESS messages, and establishes the main signalling link with
an SABM containing the TALKER INDICATION message in the information field. Early classmark sending shall be
performed if applicable. If a UA is received containing the message sent, the mobile station enters the group transmit
mode and indicates the successful seizure of the uplink to the upper layer. Ifa UA is received with a message different
from the message sent, the mobile station shall remain in the group receive mode and indicate the rejection of the
uplink request to the upper layers.

When receiving an UPLINK BUSY message or a VGCS UPLINK GRANT message aimed to another mobile station
(ie., not corresponding to one ofits UPLINK ACCESS messages), the mobile station stops T3130 and stops sending
UPLINK ACCESS messages. The mobile shall remain in the group receive mode and shall indicate a rejection of the
uplink request to the upper layers.

3.3.1.2.2 Network side

On receipt of an UPLINK ACCESS message the network shall perform, if necessary, contention resolution and grant
the uplink to one mobile station by sending a VGCS UPLINK GRANT message to the mobile station in
unacknowledged mode 011 the main signalling link. Fuithermore, the network shall provide UPLINK BUSY messages
on the main signalling link in all cells of the group call area. After having sent the first message, the network staits
T3115. If the timer expires before the reception of a correctly decoded frame from the MS, the network repeats the
VGCS UPLINK GRANT message to the mobile station. 1f the VGCS UPLINK GRANT message has been repeated
Ny2 times without a correctly decoded frame being received from the MS, the network shall stop sending VGCS
UPLINK GRANT messages and provide an UPLINK FREE message on the main signalling channel and wait for a
new UPLINK ACCESS message. The correct decoding of a frame means that the decoding algorithm and the error
detection tests, if any, indicate no error.

After the data link layer is established, the RR entity of the network shall analyse the TALKER INDICATION message
received from the mobile station, adapt the RR procedures to the new classinark if necessary and provide the mobile
subscriber identity to the upper layer.

3.3.1.2.3 Abnormal cases

If a lower link failure has occured or an indication of the release of the data link layer was provided by the lower layer
and no RR release request was previously received from the upper layer, the network shall provide an UPLINK FREE
message on the main signalling channel and wait for a new UPLINK ACCESS message.

3.3.1.3 Dedicated mode and GPRS

A mobile station whose Channel Request message contained a packet access establishment cause may receive an
Immediate Assignment message to a Channel which is to be used in dedicated mode. A mobile station supporting the
<<GPRS>> option shall obey this command. When establishing the main signalling link the information field in the
SABM shall contain an RR INITIALISATION REQUEST message.

This message contains:

TLLL

MS Classmark type 2

Ciphering Key Sequence Number

MAC Mode and Channel Coding Requested

Channel Request Description

Following a successful contention resolution procedure, the mobile station shall implement the Early Classmark
Sending option. Then, the upper layers in the mobile station shall wait for commands from the network, eg for the
allocation of a GPRS resource.

While on the dedicated channel the mobile station shall obey the RR management procedures of 04.08, in particular the
mobile station shall send measurement reports on the SACCH.
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3.3.2 Paging procedure for RR connection establishment

The network can initiate the establishment of an RR connection by the paging procedure for R connection
establishment. Such a procedure can only be initiated by the network.

3.3.2.1 Paging initiation by the network

The network initiates the paging procedure to trigger RR connection establishment by broadcasting a paging request
message on the appropriate paging subchannel on CCCH or PCCCH, and starts timer T3113.The paging subchannels
on CCCH and PCCCH are specified in GSM 05.02 and GSM 03.13.

The network may also send paging related information on PACCH to a mobile station in packet transfer mode, see
section 3.3.2.1.3.

The network may also broadcast paging related information on any voice broadcast or voice group call channel
downlink.

3.3.2.1.1 Paging initiation using paging subchannel on CCCH

Paging initiation using the paging subchannel on CCCH is used when sending paging information to a mobile station in
idle mode. it is also used when sending paging information to a mobile station in packet idle mode, if PCCCH is not
present in the cell.

NOTE 1: There are 3 types of paging messages which may be used on CCCH:

— PAGING REQUEST TYPE 1;

- PAGING REQUEST TYPE 2; and

- PAGING REQUEST TYPE 3.

In a PAGING REQUEST message on CCCH to trigger RR connection establishment, the mobile station shall be
identified by the TMSI (non-GPRS TMSI) or its IMSI. If the mobile station is identified by the TMSI, it shall proceed
as specified in section 3.3.2.2.

If the mobile station in packet idle mode is identified by its IMSI, it shall parse the message for a corresponding Packet
Page Indication field:

- if the Packet Page Indication field indicates a paging procedure for RR connection establishment, or the field
is not present in the message, the mobile station shall proceed as specified in section 33.22;

- if the Packet Page Indication field indicates a packet paging procedure, the mobile station shall proceed as
specified in section 3.5.1.2.

A PAGING REQUEST message on CCCH includes for each mobile station that is paged to trigger RR connection
establishment an indication which defines how mobiles of different capabilities shall code the establishment cause field
in the CHANNEL REQUEST message. The information received in the CHANNEL REQUEST can be used by the
network to assign a suitable channel.

A PAGING REQUEST message on CCCH may include more than one mobile station identification.

A PAGING REQUEST TYPE 1 message on CCCH may have additionally a notification message coded in the P1 rest
octets information element.

A PAGING REQUEST message on CCCH may also include priority levels related to the mobile station identifications.
A mobile station in group receive mode supporting eMLPP shall take into account this information to decide whether to
respond to this PAGING REQUEST and, if the call is answered, the mobile station shall store the priority level for the
duration of the call. A mobile station not supporting eMLPP shall ignore this information element when received in a
PAGING REQUEST message.

NOTE 2: A mobile station not supporting VGCS or VBS may ignore this information element when received in a
PAGING REQUEST message, since the priority level is also provided in the SETUP message.
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If VGCS or VBS is supported by the network and the network supports reduced NCH monitoring, messages sent on the
PCH may also include an indication of the change of the information sent on the NCH (see section 3.3.3.2).

The choice of the message type depends on the number of mobile stations to be paged and of the types ofidentities that
are used. The maximum number of paged mobile stations per message is 4 when using only TMSIs for identification of
the mobile stations.

The mobile station in idle mode is required to receive and analyse the paging messages and immediate assignment
messages sent on the paging subchannel corresponding to its paging subgroup, as specified in GSM 05.02.

NOTE 3: The possible immediate assignment messages are: the IMMEDIATE ASSIGNMENT, the IMMEDIATE
ASSIGNMENT EXTENDED and the IMMEDIATE ASSIGNMENT REJECT messages.

The paging and immediate assignment type messages contain a page mode information element. This information
element controls possible additional requirements on mobile stations belonging to the paging subgroup corresponding
to the paging subchannel the message was sent on. This implies that a given mobile station shall take into account the
page mode information element of any message sent on its own paging subchannel whatever the nature of this message
(paging messages or immediate assignment messages). This further implies that the mobile station does not take into
account page mode information element of messages sent on paging subchannels other than its own paging subchannel.
The requirements yielded by the page mode information element are as follows:

a) normal paging: no additional requirements;

b) extended paging: the mobile station is required in addition to receive and analyse the next but one message on
the PCH;

c) paging reorganization: The mobile station shall receive all messages on the CCCH regardless of the BS-AG-
BLKS-RES setting. It is required to receive all BCCH messages. When the mobile station receives the next
message to its (possibly new) paging subgroup the subsequent action is defined in the page mode information
element in that message.

cl) same as before: No change of page mode from the previous page mode.

Note that a mobile station takes into account the page 111ode information only in messages of its own paging subchannel
whatever the currently applied requirements (a, b, c or cl).

When the mobile station selects a new PCH, the initial page 111ode in the mobile station shall be set to paging
reorganization. If a message in the paging subchannel is not received correctly. the message is ignored and the previous
page mode is assumed.

3.32.12 Paging initiation using paging subchannel on PCCCH

Paging initiation using a paging subchannel on PCCCH, see GSM 04.60, applies when sending paging information to a
mobile station in packet idle mode and PCCCH is provided in the cell.

The paging initiation procedure and the paging request message used on PCCCH are specified in GSM 04.60.

3.32.1.3 Paging initiation using PACCH

Paging initiation using PACCH, see GSM 04.60, applies to a mobile station in packet transfer mode.

The paging initiation procedure and the message used to carry paging related information on PACCH are specified in
GSM 04.60.

3.3.2.2 Paging response

Upon receipt ofa paging request message, or other message containing information to trigger the establishment of a R
connection, and if access to the network is allowed, the addressed mobile station shall. when camped on a cell as
specified in GSM 0322. initiate the immediate assignment procedure as specified in 3.3.1. The establishment of the
main signalling link is then initiated by use of an SABM with information field containing the PAGING RESPONSE
message (see section 3.1.5). The MM sublayer in the mobile station is informed that the RR entity has entered the
dedicated mode.
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Upon receipt of the PAGING RESPONSE message the network stops timer T31 13. The MM sublayer in the network is
informed that an RR connection exists.

3.3.2.3 Abnormal cases

Lower layer failure occurring during the immediate assignment procedure is treated as specified for that procedure.

If timer T3113 expires and a PAGING RESPONSE message has not been received, the network may repeat the paging
request message and start timer T3113 again. The number of successive paging attempts is a network dependent choice.

mobile station network

PAGING REQUEST
< — — — — — — — — — — — — — — — — — — — — — — — —— Start T3113

RANDOM ACCESS
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

IMM ASSIGN
< — — — — — — — — — — — — — — — — — — — — — — — —— Start T3101

SABM (PAGING RESPONSE)
——————————————————————— ——> Stop T3101,T3113

Figure 3.2IGSM 04.08 Paging sequence

3.3.3

The support of notification procedure is mandatory for mobile stations supporting « VGCS receive » and/or « VBS
receive ».

Notification procedure

The network informs the mobile station ofstaiting or oi1-going voice broadcast calls and voice group calls with the
notification procedure.

In cases where the mobile station has initiated a VGCS call, if tl1e channel mode modify procedure is applied to tun1 the
dedicated channel into a VGCS channel and ciphering may be applied for that call, in this case the network should
suspend transmission of notification messages until ciphering with the group cipher key has started on the dedicated
channel

3.3.3.1 Notification of a call

The mobile station may receive a notification that a voice broadcast call or a voice group call is established.
Notifications may be sent on the NCH, on the PCH, on SACCH in dedicated mode or on the FACCH when in group
receive mode. The presence of mi NCH is indicated on the PCH in the Pi Rest Octets IE. A notification contains the
group call reference and possibly other related information. This notification may be contained:

- in aNOTlFlCATlON/NCl-l message sent on the NCH to notify mobile stations of VBS or VGCS calls in the
current cell, possibly together with a description of the related VBS or VGCS channel;

- in aNOTlFlCATlON/FACCH message sent in unacknowledged mode on the main DCCH to notify mobile
stations in dedicated mode or on the main DCCH ofa VGCS or VBS channel, of other VBS or VGCS calls in
the current cell, possibly together with a description of the related VBS or VGCS channel.

- in the rest octets part ofa PAGING REQUEST TYPE 1 message.

A mobile station supporting neither VGCS listening nor VBS listening may ignore the notifications sent on the NCH or
PCH. It may also ignore the notifications sent on the main DCCH except that an RR-STATUS message shall be sent to
the network with cause #97, "message not existent or not implemented".

Upon receipt of every notification message a mobile station supporting VGCS listening or VBS listening shall give an
indication containing the notified group call reference(s) to upper layers in the mobile station which may then decide:

- not to react on the notification, or
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- join the voice broadcast call or the voice group call, if needed after having stopped on going activities.

3.3.3.2 Joining a VGCS or VBS call

In order tojoin a VGCS or a VBS call the following procedures apply.

In this subclause, the term notification refers to the notification which has triggered the decision to join a VGCS or
VBS call.

If the notification on the main DCCH concerns a VBS or VGCS in the current cell and does not contain a description of
the VGCS or VBS channel, the mobile station shall read the corresponding notification on the NCI-I.

If the description of the VGCS or VBS channel was included in the notification for the current cell, RR connection
establishment shall not be initiated, instead, the mobile station shall enter the group receive mode.

If no description for the VGCS or VBS channel is included in the notification, the mobile station shall establish an RR
connection in dedicated mode in order to respond to the notification.

3.3.3.3 Reduced NCH monitoring mechanism

This section applies to mobile stations which read the NCH in idle mode in order to receive the notification messages
for the voice broadcast call and the voice group call, which read the PCH to receive pagings and which aim at reducing
the reception load.

A reduced NCH monitoring mechanism may be used on the NCH. When the mobile station in idle mode enters a cell
and deduces from the BCCH that an NCH is present, it shall read the NCH until it has received at least two messages
on the NCH indicating NLN, with the two last received NLN being identical. Then it may stop reading the NCH until it
receives on the PCH an NLN(PCl—I) different from the last previously received NLN or on the SACCH an
NLN(SACCH) different from the last previously received NLN..

A mobile is able to determine the reduced NCH monitoring is active in the network ifit receives an NLN in any
message. Once received, the mobile shall assume that NCH monitoring is active for a certain period of time which is
not specified.

For this, parameters are provided:

- NLN: Notification List Number;

The NLN is a modulo 4 counter which is changed every time a notification for a new VGCS or VBS call is
started on the NCH. If the reduced NCH monitoring is indicated, the NLN provides information on new
notifications provided on the NCH.

- NLN status :

The NLN status is a single bit field which indicates the status of the content of the NOTIFICATION/NCH
messages for a particular NLN value. A change of the NLN status field indicates a change ofinfonnation on the
NCH which is not related to new calls (e.g. There may have been a release of a previous notified call or change
of priority, etc

If the reduced NCH monitoring is active in the network, the network has to provide both NLN and NLN status
parameters.

These parameters may be provided on the NCH, PCH and SACCH:

- NLN(NCH): Notification List Number (received on the NCH).

- NLN(PCH): Notification List Number (received on the PCH).

- NLN(SACCH): Notification List Number (received on the SACCH).

- NLN status(PCH): NLN status (received on the PCH).

- NLN status(SACCH): NLN status (received on the SACCH).
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A mobile station supporting neither VGCS listening nor VBS listening shall ignore the NLN(NCI-I),NLN(PCH),
NLN(SACCH) and NLN status fields.

If a mobile station (supporting VGCS listening and/or VBS listening) receives a NLN parameters on the NLN(PCH) or
NLN(SACCH) field different from the last received NLN value it shall read the NCH until it has received at least two
messages on the NCH indicating NLN with the two last received NLN being identical.

If a message in the paging subchannel is not received correctly, or ifa paging message does not contain the information
on the notification status, the mobile station shall read the NCH until it has received at least two messages on the NCH
indicating NLN, with the two last received NLN being identical

3.4

Procedures described in this section apply to the dedicated mode and/or the group transmit mode.

Procedures in dedicated mode and in group transmit mode

Those procedures which are specific for group transmit mode or refer to transitions to the group transmit mode are only
applicable for mobile stations supporting VGCS talking.

Direct transition between dedicated mode and group transmit mode is possible in both directions by use of the
following procedures:

- Channel assignment procedure;

- I-Iandoverprocedure;

- Channel mode modify procedure.

3.4.1 SACCH procedures

3.4.1.1 General

In dedicated mode and group transmit mode. the SACCH is used in signalling layer at least for measurement results
transmission from the mobile station.

The SACCH has the particularity that continuous transmission i11ust occur in both directions at least on the channel
carrying the main signalling link. For that purpose, in the mobile station to network direction, measurement result
messages are sent at each possible occasion when nothing else has to be sent (see section 3.4.1.2). Similarly, SYSTEM
INFORMATION TYPE 5, 6 and optionally 5bis and Ster messages are sent in the network to mobile station direction
in Ul frames when nothing else has to be sent.

In a multislot configuration the SYSTEM INFORMATION TYPE 5, 6 and optionally 5bis and 5ter messages shall be
sent on the SACCH associated with the channel carrying the main signalling link.

In a multislot configuration the mobile station shall ignore all messages received on the SACCH(s) that are not
associated with the channel carrying the 111ain signalling lii1k.

On a VGCS channel, the network may send additional or alternative system information messages for both mobile
stations in group transmit i11ode and those in group receive i11ode (see section 3.4.15.2.l).

A mobile station with extended measurement capabilities which receives EXTENDED MEASUREMENT ORDER
(EMO) messages on the SACCI-I, shall perform and report extended measurements, see section 3.4.1.3. $(MAFA)$

The SYSTEM INFORMATION TYPE 5bis message shall be sent if and only if the EXT IND bit in the Neighbour Cell
Description information element in both the SYSTEM INFORMATION TYPE 5 and TYPE 5bis messages indicates
that each information element only carries part of the BA.

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900 (cf. GSM 05.05) may consider the
EXT-IND bit in the Neighbour Cells Description IE in the SYSTEM INFORMATION TYPE 5 message bit as a spare
bit, assume that the information element carries the complete BA, and ignore any SYSTEM INFORMATION TYPE
5bis messages.
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NOTE: The network should take into account limitations of certain mobile stations to understand SYSTEM

INFORMATION TYPE Ster and TYPE Sbis messages, the EXT-IND bit in the Neighbour Cells
Description, and formats used in the Neighbour Cells Description information element and Cell Channel
Description information element used in SYSTEM INFORMATION messages, see section 105.2. lb,
and section l0.5.2.22.

As specified in GSM 05.08, problems occurring in the reception of SACCH frames are interpreted as a loss of
communication means and appropriate procedures are then triggered as specified in section 34.13.

3.4.1.2 Measurement report

When in dedicated mode or group transmit mode, the mobile station regularly sends MEASUREMENT REPORT
messages to the network. These messages contain measurements results about reception characteristics from the current
cell and from neighbour cells. The BA (list) which is the basis for the measurements is derived from information
received on the BCCH in System Information 2 and optionally 2bis and/or 2ter and on the SACCH in System
Information 5 and optionally 5bis and/or 5ter.

When the information is received in more than one message the mobile station shall only combine information from
messages received on the same channel and indicating the same value ofthe BCCH allocation sequence number
without any message indicating a different value of the BCCH allocation sequence number received in between. If
neighbouring cell information for the serving cell is not available, the mobile station indicates this in the
MEASUREMENT REPORT message. These measurement results are obtained as specified in GSM 05.08.

These messages are sent on the slow ACCH, in unacknowledged mode.

If no other message is scheduled on the SACCH at the instant when a layer 2 frame is due to be sent, then the mobile
station shall send a MEASUREMENT REPORT message or an EXTENDED MEASUREMENT REPORT message
(see section 3.4.1.3) $(MAFA)$ in that frame. The interval between two successive layer 2 frames containing
MEASUREMENT REPORT messages shall not exceed one layer 2 frame.

3.4.1.3 Extended measurement report $(MAFA)$

Only applicable to mobile stations which support extended measurement.

When in dedicated mode or group transmit mode, a mobile station may receive an EXTENDED MEASUREMENT
ORDER (EMO) message, from the network. The mobile station shall then, as defined in GSM 0508, for one reporting
period perform measurements on the frequencies specified by this EMO message. The mobile station shall thereafter
send an EXTENDED MEASUREMENT REPORT message. This message contains the measurement results as defined
in GSM 0508.

If the mobile station has not started to send its EXTENDED MEASUREMENT REPORT within 10 seconds after the

reception of the EMO message, no EXTENDED MEASUREMENT REPORT shall be sent. The mobile station shall
after a successful channel change abort any pending measurements or reporting related to an EMO message received on
the old channel.

If a mobile station receives an EMO message indicating the same value of the sequence code as an EMO message
received earlier on the same channel without having received any EMO message indicating a different value of the
sequence code in between, that EMO message shall be ignored. If the mobile station, before the reporting related to an
EMO message has started, receives a new EMO message with a different value of the sequence code, any pending
measurements or reporting related to the earlier EMO message shall be aborted and the new message treated.

The EMO message and the EXTENDED MEASUREMENT REPORT message are sent on the SACCH, in
unacknowledged inode.

3.4.2

When in dedicated mode or in group transmit mode, upper layers can send messages in multiframe or unacknowledged
mode on SAPI 0.

Transfer of messages and link layer service provision

Moreover, but only when in dedicated mode, upper layers have access to the full link layer services for SAPIs other
than 0, with the exception of the error indication and local end release that are directly treated by the RR sublayer, as
specified in particular places of section 3.
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3.4.3

In dedicated mode or in group transmit mode, 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 may be performed
through the dedicated channel assignment procedure.

Channel assignment procedure

The purpose of the channel assignment procedure is to completely modify the physical channel configuration of the
mobile station without frequency redefinition or change in synchronization while staying in the same cell.

This procedure shall not be used for changing between dependent configurations, i.e. those sharing Radio Resource for
the main signalling link. An example of dependent channels is a full rate channel and one ofthe corresponding half rate
channels. In multislot operation however, it is allowed to use the same timeslots before and after the assignment, as
long as the main signalling link has been changed. The only procedures provided for changing between dependent
configurations for the main signalling link are the additional assignment and the partial release procedures.

The channel assignment procedure happens only in dedicated mode and in group transmit mode. This procedure cannot
be used in the idle mode; in this case the immediate assignment procedure is used.

The channel assignment procedure includes:

- the suspension of nomial operation except for RR management (layer 3).

- the release of the main signalling link, and of the other data links as defined in section 3.1.4, and the
disconnection of TC Hs if any.

- the deactivation of previously assigned channels (layer 1)

- the activation of the new channels and their connection if applicable.

- The triggering of the establishment of the data link connections for SAP] = 0.

The channel assignment procedure is always initiated by the network.

3.4.3.1 Channel assignment initiation

The network initiates the channel assignment procedure by sending an ASSIGNMENT COMMAND message to the
mobile station on the main signalling link. It then starts timer T3107.

NOTE: The network should take into account limitations of certain mobile stations to understand formats used in

the Frequency List IE and Cell Chaimel Description IE used in the ASSIGNMENT COMMAND
message, see section 10.52.13 and section 10.5.2.1b.

When sending this message on the network side, and when receiving it on the mobile station side, all transmission of
signalling layer messages except for those RR messages needed for this procedure and for abnormal cases is suspended
until resumption is indicated. These RR messages can be deduced from sections 3.4.3 and 8.8 Radio Resource
m an ageinen t.

Upon receipt of the ASSIGNMENT COMMAND message, the mobile station initiates a local end release of link layer
connections, disconnects the physical channels, commands the switching to the assigned channels and initiates the
establishment of lower layer connections (this includes the activation of the channels, their connection and the
establishment of the main signalling links).

The ASSIGNMENT COMMAND message contains the description of the new configuration, including for the
multislot configuration and the TCI-I/I-I + TCI-I/I-I + ACCI-Is configuration, the exact ACCI-Is to be used and a power
command. The power level defined in this power command shall be used by the mobile station for the initial power on
the new channel(s). It shall not affect the power used on the old channel(s). The message may also contain definitions
of the channel mode to be applied for one or several channel sets. Ifa previously undefined channel set is defined by
the ASSIGNMENT COMMAND message, a definition of the channel mode for the new channel set shall be included
in the message.

An ASSIGNMENT COMMAND message may indicate a frequency change in progress, with a starting time and
possibly alternative channel descriptions.
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In the case of the reception of an ASSIGNMENT COMMAND message which contains only the description of a
channel to be used after the starting time, the mobile station shall wait up to the starting time before accessing the
channel. If the starting time has already elapsed, the mobile shall access the channel as an immediate reaction to the
reception of the message (see GSM 05.10 for the timing constraints).

If the message contains both the description of a channel to be used after the indicated time and ofa channel to be used
before, the mobile station accesses a channel as an immediate reaction to the reception of the message. If the moment
the mobile station is ready to access is before the indicated time, the mobile station accesses the channels described for
before the starting time. The mobile station then changes to the channel described for after the starting time at the
indicated time. New parameters can be frequency list, MAIO and I-ISN. Other parameters describing the allocated
channels must be identical to the parameters described for before the starting time. If the moment the mobile station is
ready to access is after the starting time, the mobile station accesses the channel described for after the starting time.

If frequency hopping is applied, the cell allocation if present in the message is used to decode the mobile allocation. If
the cell allocation is not included, the mobile station uses its current cell allocation, the current CA is the last CA
received on the BCCH. Afterward, the current CA may be changed by some messages sent on the main signalling link
containing a CA (the possible messages are: ASSIGNMENT COMMAND, HANDOVER COMMAND and
FREQUENCY REDEFINITION). Note that there are cases in which the current CA is undefined, see section 3.4.3.3.

The ASSIGNMENT COMMAND message may contain a cipher mode setting IE. In that case, this ciphering mode has
to be applied on the new channel. If no such information is present, the ciphering mode is the same as on the previous
channel. In either case the ciphering key shall not be changed. The ASSIGNMENT COMMAND message shall not
contain a cipher mode setting IE that indicates "start ciphering" unless a CIPHERING MODE COMMAND message
has been transmitted earlier in the RR connection: if such an ASSIGNMENT COMMAND message is received it shall
be regarded as erroneous, an ASSIGNMENT FAILURE with cause “Protocol error unspecified“ message shall be
returned immediately, and no further action taken.

In a voice group call, the ASSIGNMENT COMMAND message may contain a VGCS target mode information element
defining which RR mode is to be used on the new channel (i.e. dedicated mode or group transmit mode). If this
information element is not present, the mode shall be assumed to be the same as on the previous channel. The VGCS
target mode information element shall also indicate the group cipher key number for the group cipher key to be used on
the new channel or if the new channel is non ciphered, If the information element is not present, the ciphering mode
and group cipher key shall be the same as on the previous channel. Mobile stations not suppoiting VGCS talking shall
ignore the ASSIGNMENT COMMAND message if the VGCS target i11ode information element is included in the
message and shall send an R STATUS message to the network with cause #96. If a VGCS target mode information
element and a cipher mode setting information element is included in the same message, then a mobile station
suppoiting VGCS talking mobile shall regard the ASSIGNMENT COMMAND message as erroneous, an
ASSIGNMENT FAILURE message with cause "Protocol error unspecified" shall be returned immediately, and no
fuither action taken.

3.4.3.2

After the main signalling link is successfully established, the mobile station returns an ASSIGNMENT COMPLETE
message, specifying cause "normal event", to the network on the main DCCH.

Assignment completion

The sending of this message on the mobile station side and its receipt on the network side allow the resumption of the
transmission ofsigiialling layer messages other than those belonging to RR management.

At the receipt of the ASSIGNMENT COMPLETE message, the network releases the previously allocated resources and
stops timer T3107.

3.4.3.3

If the mobile station has no current CA and if it needs a CA to analyse the ASSIGNMENT COMMAND message, it
stays on the current channe|(s) and sends an ASSIGNMENT FAILURE message with cause “no cell allocation
available".

Abnormal cases

If the ASSIGNMENT COMMAND message instructs the mobile station to use a Channel Description or Mode that it
does not support, or if the Channel Mode to use is not defined for all channel sets, then the mobile station shall return
an ASSIGNMENT FAILURE message with cause "channel mode unacceptable", and the mobile station shall remain
on the current channe|(s) and uses the old Channel Description or Channel Mode(s).
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If the ASSIGNMENT COMMAND message instructs the mobile station to use afrequency that it is not capable of,
then the mobile station shall return an ASSIGNMENT FAILURE message with cause "frequency not implemented",
and the mobile station shall remain on the current channel(s).

If the mobile station receives an ASSIGNMENT COMMAND message with a Frequency List IE indicating frequencies
that are not all in one hand, then the mobile station shall stay on the current channel(s) and send an ASSIGNMENT
FAILURE message with cause "frequency not implemented". If the mobile station receives an ASSIGNMENT
COMMAND message with a Mobile Allocation IE indexing frequencies that are not all in one band, then the mobile
station shall stay on the current channel(s) and send an ASSIGNMENT FAILURE message with cause "frequency not
implemented".

NOTE: An ASSIGNMENT COMMAND message sent to a multi band mobile station shall not be considered
invalid because it indicates frequencies that are all in a different frequency band to that of the current
channel.

On the mobile station side, ifa lower layer failure happens on the new channel before the ASSIGNMENT COMPLETE
message has been sent, the mobile station deactivates the new channels, reactivates the old channels, reconnects the
TCHs if any and triggers the establishment of the main signalling link. It then sends a ASSIGNMENT FAILURE
message, cause "protocol error unspecified“ on the main DCCI-I and resumes the normal operation, as if no assignment
attempt had occurred. The operational parameters (e.g. ciphering mode) when retuming on the old channel are those
applied before the procedure.

When receiving the ASSIGNMENT FAILURE message, the network stops T3107.

If a lower layer failure happens while attempting to connect back to the old channels, the radio link failure procedure is
applied (see section 3.4.13.2 for dedicated mode and 3.4.13.5 for group transmit mode).

On the network side, if timer T3107 elapses before either the ASSIGNMENT COMPLETE message has been received
on the new channels or an ASSIGNMENT FAILURE message is received on the old channels, the old channels and the
new channels are released if they both were dedicated channels and, unless the mobile station has re-established the
call, all contexts related to the connections with that mobile station are cleared. If one of the channels was a VGCS
channel, it shall be maintained and the uplink shall be set free. If both channels were VGCS channels, the network shall
maintain one of the channels and the uplink shall be set free.

On the network side, lower layer failure occurring on the old channels after the sending of the ASSIGNMENT
COMMAND message are ignored. Lower layer failures occurring after the receipt of the SABM Frame on the new
main signalling link are treated following the general rules (cf. section 3.5.2).

3.4.4

In dedicated mode or group transmit mode, an intercell or inrracell change of channel(s) can be requested by the
network RR sublayer. This change may be performed through the handover procedure

Handover procedure

NOTE: The decision to do a handover and the choice of the new cell is out of the scope of this technical
specification.

The purpose of the handover procedure is to completely modify the channels allocated to the mobile station eg. when
the cell is changed. A change in the channel configuration nature is possible. This procedure is used only while in
dedicated mode or group transmit mode.

The handover procedure shall not be used for changing between dependent configurations (see section 3.4.3).

The handover procedure includes:

- The suspension of normal operation except for RR management (layer 3).

- The disconnection of the main signalling link, and of the other links via local end release (layer 2), and the
disconnection of the TCH(s) if any.

- The disconnection and the deactivation of previously assigned channels and their release (layer 1).

- The activation of the new channels, and their connection if applicable.

- The triggering of the establishment of data link connection for SAPI : 0 on the new channels.
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The handover procedure is always initiated by the network.

3.4.4.1 Handover initiation

The network initiates the handover procedure by sending a HANDOVER COMMAND message to the mobile station
on the main DCCH. It then starts timer T3103.

NOTE: The network should take into account limitations of certain mobile stations to understand formats used in

the Frequency List IE, Frequency Short List IE, and Cell Channel Description IE used in the
HANDOVER COMMAND message, see section 1052.13, section 1052.14, and section 105.2. lb.

When sending this message on the network side, and when receiving it on the mobile station side, all transmission of
signalling layer messages except for those RR messages needed for this procedure and for abnormal cases, is suspended
until resuming is indicated. These RR messages can be deduced from section 3.4.3 and 8.5.1 "Radio Resource
management“.

Upon receipt ofthe HANDOVER COMMAND message, the mobile station initiates, as described in section 3.1.4, the
release oflink layer connections, disconnects the physical channels, commands the switching to the assigned channels
and initiates the establishment of lower layer connections (this includes the activation ofthe channels, their connection
and the establishment of the data links).

The HANDOVER COMMAND message contains:

- The characteristics ofthe new channels, including for the multislot configuration and the TCH/H + TCH/H +
ACCHs configuration the exact ACCHs to be used. The message may also contain definitions ofthe channel
mode to be applied for one or several channel sets. If a previously undefined channel set is defined by the
HANDOVER COMMAND message, a definition of the channel mode for the new channel set shall be included
in the message.

- The characteristics ofthe new cell that are necessary to successfully communicate (e.g. frequency list in the case
of slow frequency hopping), including the data that allows the mobile station to use the pre-knowledge about
synchronization it acquires by the measurement process (ie. BSIC + BCCH frequency).

- A power command (cf. GSM 05.08). The power level defined in this power con1111and shall be used by the
mobile station for the initial power on the new channel(s). It shall not affect the power used on the old
channel(s).

- An indication of the physical channel establishment procedure to be used.

- A handover reference, used as specified in the following section. The choice of the handover reference by the
network is out of the scope of tl1is specification and left to the manufacturers.

- Optionally a timing advance to be used on the new cell.

- Optionally a cipher mode setting. In that case. this ciphering mode has to be applied on the new channel. If no
such information is present, the ciphering mode is the same as on the previous channel. In either case the
ciphering key shall not be changed. The HANDOVER COMMAND message shall not contain a cipher mode
setting IE that indicates "start ciphering“ unless a CIPHERING MODE COMMAND message has been
transmitted previously in this instance of the dedicated mode: if such a HANDOVER COMMAND message is
received it shall be regarded as erroneous, a HANDOVER FAILURE message with cause "Protocol error
unspecified" shall be returned immediately, and no further action taken.

- Optionally, in a voice group call, a VGCS target mode infonnation element defining which RR mode is to be
used on the new channel (i.e. dedicated mode or group transmit mode). If this infonnation element is not
present, the mode shall be assumed to be the same as on the previous channel. The VGCS target mode
information element shall also indicate the group cipher key number for the group cipher key to be used on the
new channel or if the new channel is non ciphered, If the information element is not present, the ciphering mode
and ciphering key shall be the same as on the previous channel. Mobile stations not supporting VGCS talking
shall ignore the HANDOVER COMMAND message if the VGCS target mode information element is included
in the message and shall send an RR STATUS message to the network with cause #96. If a VGCS target mode
information element and a cipher mode setting information element is included in the same message, then a
mobile station supporting VGCS talking shall regard the HANDOVER COMMAND message as erroneous, an
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HANDOVER FAILURE message with cause "Protocol error unspecified" shall be returned immediately, and no
further action taken.

In addition, a HANDOVER COMMAND message may indicate a frequency change in progress, with a starting time
and possibly alternative channel descriptions.

In the case of the reception of a HANDOVER COMMAND message which contains only the description ofa channel
to be used after the starting time, the mobile station shall wait up to the starting time before accessing the channel. If the
starting time has already elapsed, the mobile shall access the channel as an immediate reaction to the reception of the
message (see GSM 05.10 for the timing constraints).

If the message contains both the description of a channel to be used after the indicated time and ofa channel to be used
before, the mobile station accesses a channel as an immediate reaction to the reception of the message. If the moment
the mobile station is ready to access is before the indicated time, the mobile station accesses the channels described for
before the starting time. The mobile station then changes to the channel described for after the starting time at the
indicated time. New parameters can be frequency list, MAIO and HSN. Other parameters describing the allocated
channels must be identical to the parameters described for before the starting time. Ifthe moment the mobile station is
ready to access is after the starting time, the mobile station accesses the channel described for after the starting time.

3.4.4.2 Physical channel establishment

Four procedures are defined. The support of three of them is mandatory in the mobile station. The pseudo-
synchronization case is optional in the mobile station. A pseudo-synchronized handover can be commanded only to a
mobile station that can support it, as indicated in the classmark.

3.4.42.1 Finely synchronized cell case

If the mobile station knows that the timing advance with the new cell is not out of range, to. smaller than or equal to
the maximum timing advance that can be coded as specified in GSM 114.114, or ifthc new cell does accept out of range
timing advance as indicated in the HANDOVER COMMAND message, the mobile station proceeds as follows.

After having switched to the assigned channels, the mobile station sends four times the HANDOVER ACCESS
message in four successive layer 1 frames on the main DCCH. This message is sent in an access burst. its content is
reduced to the handover reference information element. The transmission of these four messages is optional if so
indicated by the network in the HANDOVER COMMAND message.

It then activates the channels in sending and receiving mode and connects the channels if need be.

If applicable, ciphering is immediately started . The access bursts are not ciphered.

3.4.42.2 Non synchronized cell case

After having switched to the assigned channels, the mobile station starts repeating the HANDOVER ACCESS message
in successive layer 1 frames on the main DCCH. This message is sent in an access burst. Its content is reduced to the
handover reference information element. The mobile station starts timer T3124 at the start point ofthe timeslot in
which the HANDOVER ACCESS message is sent the first time.

The mobile station then activates the channels in receiving mode and connects the channels if need be (only for
reception).

If applicable, deciphering is then immediately started . The access bursts are not ciphered.

When the network has the RF characteristics that are necessary, it sends in unacknowledged mode a PHYSICAL
INFORMATION message to the mobile station on the main DCCH. If applicable, ciphering and deciphering is
immediately started (i.e., before even the reception of a correct access burst), and the message is sent enciphered.

The PHYSICAL INFORMATION message contains various physical layer related information. allowing a proper
transmission by the mobile station

When sending the PHYSICAL INFORMATION message, the network starts timer T3105. If this timer times out before
the reception of a correctly decoded layer 2 frame in format A or B (see GSM 04.06), or a correctly decoded TCH
frame from the mobile station. the network repeats the PHYSICAL INFORMATION message and restarts timer T3105.
The maximum number of repetitions is Nyl.
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The correct decoding ofa frame means that the decoding algorithm and the error detection tests, if any, indicate noerror.

When the mobile station receives a PHYSICAL INFORMATION message, it stops timer T3124, stops sending access
bursts, activates the physical channels in sending and receiving mode and connects the channels if need be. If the
allocated channel is an SDCCH (+ SACCI-I), performance of the mobile station must enable the mobile station to accept
a correct PHYSICAL INFORMATION message sent by the network in any block while T3124 is running.

3.4.4.2.3 Pseudo—sync:hronized cell case

The details of tlie use of this procedure are described in GSM 05.10. The mobile station computes the timing advance to
be used with the new cell from the real time difference value given in the HANDOVER COMMAND message. If the
mobile station knows that the timing advance with the new cell is not out of range , i.e. smaller or equal to the
maximum timing advance that can be coded as specified in GSM 0404, or if the new cell accepts an out of range
timing advance as indicated in the HANDOVER COMMAND message, the mobile station switches to the new channel
and proceeds as follows.

After having switched to the assigned channels, the mobile station sends in four successive slots on the main DCCH a
HANDOVER ACCESS message. This message is sent in random i11ode and thus does not follow the basic format. Its
content is reduced to the handover reference information element. The transmission of these four messages is optional
if so indicated by the network in the HANDOVER COMMAND message.

The mobile station then activates the channels in sending and receiving mode and connects the channels if need be. The
mobile station may activate the channels in receiving mode and connect the channels while sending access bursts.

If applicable, ciphering is then immediately started. The access bursts are not ciphered.

3.4.4.2.4 Pre—synchronized cell case

The details of the use of this procedure are described in GSM 05.10. The mobile station switches to the new channel
and proceeds as follows.

After having switched to the assigned channels, the mobile station sends in four successive slots on the main DCCH a
HANDOVER ACCESS message. This message is sent in an access burst and thus does not follow the basic format. Its
content is reduced to the handover reference information element. The transmission of these four messages is optional
if so indicated by the network in the HANDOVER COMMAND message.

The mobile station then activates the channel in sending and receiving mode and connects the channels if need be. The
timing advance value to be used with the new cell is:

- either the value contained in the HANDOVER COMMAND message if the timing advance information element
is present;

- or the default value for pre-synchronized handover as defined in GSM 05.10, if the timing advance information
element is not included in the HANDOVER COMMAND message. The MS may activate the channels in
receiving mode and connect the channels while sending access bursts.

If applicable, ciphering is immediately started. The access bursts are not ciphered.

3.4.4.3 Handover completion

After lower layer connections are successfully established, the mobile station returns a HANDOVER COMPLETE
message, specifying cause "normal event“, to the network on the main DCCH.

The sending ofthis message on the mobile station side and its receipt on the network side allow the resumption of the
transmission of signalling layer messages other than those for RR management.

When receiving the HANDOVER COMPLETE message, the network stops timer T3103 and releases the old channels.

If requested to do so in the HANDOVER COMMAND message, the mobile station includes the observed time
difference it has measured when performing the handover, corrected by half the timing advance, in the HANDOVER
COMPLETE message (detailed specifications are given in GSM 05.10).
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3.4.4.4 Abnormal cases

In the case of a synchronous or pseudo-synchronous handover, if the mobile station knows that the timing advance with
the new cell is out of range, ie. is bigger than the maximum timing advance that can be coded as specified in
GSM 0404, and if the new cell does not accept out of range timing advance as indicated in the I-IANDOVER
COMMAND message, the mobile station sends a I-IANDOVER FAILURE message, cause "handover impossible,
timing advance out of range", on the main signalling link and does not attempt that handover.

If the I-IANDOVER COMMAND message instructs the mobile station to use a Channel Description or Mode that it
does not support, or if the Channel Mode to use is not defined for all channel sets, then the MS shall return a
I-IANDOVER FAILURE message with cause "channel mode unacceptable", and the MS shall remain on the current
channel(s) and uses the old Channel Description or Mode(s).

If the I-IANDOVER COMMAND message instructs the mobile station to use a frequency that it is not capable of, then
the mobile station shall return a I-IANDOVER FAILURE message with cause "frequency not implemented", and the
mobile station shall remain on the current channel(s).

If the mobile station receives a HANDOVER COMMAND message with a Frequency List IE or Frequency Short List
IE indicating frequencies that are not all in one band, then the mobile station shall stay on the current channel(s) and
send a HANDOVER FAILURE message with cause "frequency not implemented". If the mobile station receives a
HANDOVER COMMAND message with a Mobile Allocation IE indexing frequencies that are not all in one band,
then the mobile station shall stay on the current channel(s) and send a HANDOVER FAILURE message with cause
"frequency not implemented".

NOTE: A HANDOVER COMMAND message sent to a multi band mobile station shall not be considered invalid
because it indicates target channel frequencies that are all in a different frequency band to that of the
ARFCN in the Cell Description IE.

On the mobile station side, if timer T3124 times out (only in the non- synchronized case) or ifa lower layer failure
happens on the new channel before the HANDOVER COMPLETE message has been sent, the mobile station
deactivates the new channels, reactivates the old channels, reconnects the TCHs if any and triggers the establishment of
the main signalling link. It then sends a HANDOVER FAILURE message on the main signalling link and resumes
normal operation as if no handover attempt had occurred. The operational parameters (eg. ciphering mode) when
returning on the old channel are those applied before the HANDOVER COMMAND message was received.

When the HANDOVER FAILURE message has been received, the network releases the new channels if they were
dedicated channels and stops timers T3105 and stops T3103 in the non-synchronized case. If the new channels were
VGCS channels, they shall be maintained.

If a lower layer failure happens while attempting to connect back to the old channels, the standard rules are applied (of.
section 3.4.13.2 for dedicated mode and 3.4.13.5 for group transmit mode).

On the network side, if timer T3103 elapses before either the HANDOVER COMPLETE message is received on the
new channels, or a HANDOVER FAILURE message is received on the old channels, or the mobile station has re-
established the call, the old channels are released if they were dedicated channels and all contexts related to the
connections with that mobile station are cleared. If the old channel was a VGCS channel, it shall be maintained and the
uplink shall be set free.

On the network side, if neither a correctly layer 2 frame in format A or B nor a correctly TCH frame have been received
from the mobile station on the new channel, the newly allocated channels are released if they were dedicated channels.
If the new channels were VGCS channels, they shall be maintained and the uplink shall be set free..

On the network side, lower layer failures occurring on the old channels after the sending ofthe HANDOVER
COMMAND message are ignored. Lower layer failures occurring after the receipt of the SABM frame on the new
main signalling link are treated following a general scheme (of. section 3.4.13.2 for dedicated mode and 3.4.13.5 for
group transmit mode).

3.4.5

In dedicated mode and group transmit mode, this procedure is used by the network to change the frequencies and
hopping sequences of the allocated channels. This is meaningful only in the case of frequency hopping.

Frequency redefinition procedure
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The network sends to the mobile station a FREQUENCY REDEFINITION message containing the new parameters
together with a starting time indication.

The network should take into account limitations of certain mobile stations to understand fonnats used in

the Cell Channel Description IE used in the FREQUENCY REDEFINITION message, see section
10.52.13.

NOTE:

When receiving such a message, the mobile station modifies the frequencies/hopping sequences it uses at the exact
indicated time slot, ie. the indicated time slot is the first with new parameters. All other functions are not disturbed by
this change. New parameters can be the cell channel description, the mobile allocation and the MAIO. In case of
multislot configuration, the Channel Description IE shall describe the channel carrying the main signalling link, the
new parameters however, shall be used for all assigned timeslots. Other parameters describing the allocated channels
must be identical to the current parameters.

3.4.5.1

If the mobile station receives a FREQUENCY REDEFINITION message with a Mobile Allocation IE indexing
frequencies that are not all in one band and a Starting Time IE indicating a time that has not elapsed, then the mobile
station shall stay on the current channel(s) and send a R STATUS message with cause “frequency not implemented".

Abnormal cases

If the mobile station receives a FREQUENCY REDEFINITION message with a Mobile Allocation IE indexing
frequencies that are not all in one band and a Starting Time IE indicating a time that has elapsed, then the mobile station
shall locally abort the radio connection and, if permitted, attempt Call Re-establishment.

If the mobile station receives a FREQUENCY REDEFENITION message on a channel for which it has a pending
redefinition (defined by the immediate assignment, assignment or handover procedure or a previous frequency
redefinition procedure) the frequencies, hopping and starting time parameters defined by the new frequency redefinition
procedure supersedes those of the pending one.

NOTE: A FREQUENCY REDEFINITION message sent to a multi band mobile station shall not be considered
invalid because it indicates new frequencies that are all in a different frequency band to that of the
ARFCN of the serving cell.

3.4.6 Channel mode modify procedure

In dedicated mode or group transmit mode, higher layers can request the setting of the channel mode.

The channel mode modify procedure allows the network to request the mobile station to set the channel mode for one
channel or one channel set. The procedure shall not be used if the multislot configuration contains more than one
channel set. The channel mode covers the coding, decoding and transcoding mode used on the indicated channel.

This procedure is always initiated by the network.

NOTE: Direct transitions between full rate speech coder version I and full rate speech coder version 2 (and vice
versa) may cause unpleasant audio bursts.

3.4.6.1 Normal channel mode modify procedure

3.4.6.1.1 Initiation of the channel mode modify procedure

The network initiates the procedure by sending a CHANNEL MODE MODIFY message to the mobile station. This
message contains:

- a channel description of the channel(s) 011 which the mode in the CHANNEL MODE MODIFY message shall
be applied; and

- the mode to be used on that channel, or on all the channels of a channel set in a multislot configuration.
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3.4.61.2 Completion of channel mode modify procedure

When it has received the CHANNEL MODE MODIFY message, the mobile station sets the mode for the indicated
channel, and if that is in a multislot configuration, the whole channel set and then replies by a CHANNEL MODE
MODIFY ACKNOVVLEDGE message indicating the ordered channel mode.

This applies whether the mode commanded by the CHANNEL MODE MODIFY is different from the one used by the
mobile station or whether it is already in use.

3.4.6.1.3 Abnormal cases

No specific action for a lower layer failure is specified in this section. If the mobile station does not support the
indicated mode, it shall retain the old 111ode and return the associated channel mode information in the CHANNEL
MODE MODIFY ACKNOWLEDGE message.

3.4.6.2 Channel mode modify procedure for a voice group call talker

3.4.6.2.1 Initiation of the channel mode modify procedure

The network initiates the procedure by sending a CHANNEL MODE MODIFY message to the mobile station. This
message contains:

- a channel description of the channel on which the CHANNEL MODE MODIFY message is sent; and

- the new channel mode to be used on the channel; and

- optionally, the VGCS target mode information element defining which RR mode is to be used with the new
channel mode (ie. dedicated mode or group transmit mode). If this information element is not present, the RR
mode shall be assumed to be the same as with the previous channel mode. The VGCS target mode infonnation
element shall also indicate the group cipher key number for the group cipher key to be used on the new channel
or if the new channel is non ciphered. If the infonnation element is not present, the ciphering mode and
ciphering key shall be the same as with the previous channel mode. Mobile stations not supporting VGCS
talking shall ignore the CHANNEL MODE MODIFY message if the VGCS target mode information element is
included in the message and shall send an RR STATUS message to the network with cause #96.

The start of ciphering with a group cipher key with the new channel mode is only possible when the mode on the old
channel was not ciphered.

If a VGCS target mode information element indicating a group cipher key number is included in the message and the
previous mode is not non ciphered and the group cipher key number is different to the previous cipher key number, the
mobile station shall behave as ifit would not support the indicated channel mode.

3.4.6.2.2 Completion of mode change procedure

When it has received the CHANNEL MODE MODIFY message, the mobile station changes the mode for the indicated
cl1anr1el and then replies by a CHANNEL MODE MODIFY ACKNOWLEDGE message indicating the new channel
mode.

3.4.6.2.3 Abnormal cases

No specific action for a lower layer failure is specified in this section. If the mobile station does not support the
indicated mode, it shall retain the old mode and retum the associated channel mode information in the CHANNEL
MODE MODIFY ACKNOWLEDGE message.

3.4.7

In dedicated mode, the ciphering mode setting procedure is used by the network to set the ciphering mode, ie. whether
or not the transmission is ciphered, and if so which algorithm to use. The procedure shall only be used to change from
"not ciphered" mode to "ciphered" mode, or vice-versa, or to pass a CIPHERING MODE COMMAND message to the
mobile station while remaining in the "not ciphered" mode. The ciphering mode setting procedure is always triggered
by the network and it only applies to dedicated resources.

Ciphering mode setting procedure
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The cipher mode setting procedure shall not be applied in group transmit mode.

3.4.7.1 Ciphering mode setting initiation

The network initiates the ciphering mode setting procedure by sending a CIPHERING MODE COMMAND message to
the mobile station on the main signalling link, indicating whether ciphering shall be used or not, and if yes which
algorithm to use.

Additionally, the network may, by the use of the cipher response information element, request the mobile station to
include its IMEISV in the CIPHERING MODE COMPLETE message.

The new mode is applied for reception on the network side after the message has been sent.

3.4.7.2

Whenever the mobile station receives a valid CIPHERING MODE COMMAND message, it shall, if a SIM is present
and considered valid by the ME and the ciphering key sequence number stored on the SIM indicates that a ciphering
key is available, load the ciphering key stored on the SIM into the ME. A valid CIPHERING MODE COMMAND
message is defined to be one of the following:

Ciphering mode setting completion

- one that indicates "start ciphering“ and is received by the mobile station in the "not ciphered“ mode;

- one that indicates "no ciphering“ and is received by the MS in the “not ciphered“ mode; or

- one that indicates "no ciphering“ and is received by the mobile station in the "ciphered“ mode.

Other CIPHERING MODE COMMAND messages shall be regarded as erroneous, an RR STATUS message with
cause “Protocol error unspecified“ shall be returned, and no further action taken.

Upon receipt ofthe CIPHERING MODE COMMAND message indicating ciphering, the mobile station shall start
transmission and reception in the indicated mode.

When the appropriate action on the CIPHERING MODE COMMAND has been taken, the mobile station sends back a
CIPHERING MODE COMPLETE message. If the "cipher response" field of the cipher response information element
in the CIPHERING MODE COMMAND message specified "IMEI must be included“ the mobile station shall include
its IMEISV in the CIPHERING MODE COMPLETE message.

Upon receipt of the CIPHERING MODE COMPLETE message or any other correct layer 2 frame which was sent in
the new mode. the network starts transmission in the new mode.

mobile station network

CIPH MOD CMD
< — — — — — — — — — — — — — — — — — — — — — — — — ——

< — — — — —— start receptionstart ———> in new mode
transmission and é
reception in new mode éCIPH MOD COM

, , _ , , _ , _ _ , _ _ , _ _ , _ _ , _ _ , _ _ ,_>
< — — — — —— start trans—

mission in new mode

Figure 3.3IGSM 04.08: Ciphering mode setting sequence

3.4.8

NOTE:

Additional channel assignment procedure

In the present state of GSM 04.03, this procedure is only possible for the TCH/H + ACCHs to TCI-I/H +
TCH/H + ACCHs transition. As a consequence it is not needed for simple mobile stations. The
description of the procedure is in general terms to cope with possible evolution.

In dedicated mode, a change of channel configuration to include an additional channel can be requested by upper
layers.

The additional channel assignment procedure shall not be applied in group transmit mode,
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The purpose of the additional assignment procedure is to allocate an additional dedicated channel to a mobile station
while keeping the previously allocated channels. In particular the main DCCI-I and the SACCH are not modified, and
signalling exchanges are not interrupted.

The additional assignment procedure may happen only in dedicated mode. It is used for instance for the transition from
the TCI-I/I-I + ACCI-Is configuration to the TCI-I/I-I + TCI-I/I-I + ACCI-Is configuration.

The additional assignment procedure is always initiated by the network.

3.4.8.1 Additional assignment procedure initiation

The network initiates the procedure by sending an ADDITIONAL ASSIGNMENT message to the mobile station on the
main DCCH. The ADDITIONAL ASSIGNMENT message contains the description of the newly assigned channel.

On receipt of the message, the mobile station activates the new channel.

3.4.8.2 Additional assignment procedure completion

The mobile station sends an ASSIGNMENT COMPLETE message to the network on the channel, on which it receives
the ADDITIONAL ASSIGNMENT message.

3.4.8.3 Abnormal cases

A lower layer failure occurring during the procedure is treated according to the general case (see section 3. 4.13.2).

The network considers the channel as allocated from the sending of the ADDITIONAL ASSIGNMENT message. As a
consequence, if a re-establishment occurs, the network will consider the context as ifthe mobile station has received the
message, and the new configuration allocated after the re-establishment may differ from the one the mobile station had
before the re-establishment.

3.4.9

In dedicated mode, a change of channel configuration to release one channel can be requested by upper layers.

Partial channel release procedure

The partial channel release procedure shall not be applied in group transmit mode.

The purpose of this procedure is to deactivate part ofthe dedicated channels in use. The channel configuration remains
dedicated.

NOTE: In the present state of GSM 04.03, this procedure is only possible for the TCH/I-I + TCH/H + ACCHS to
TCH/H + ACCHs transition. As a consequence it is not needed for simple mobile stations.

The partial release procedure is always initiated by the network.

3.4.9.1 Partial release procedure initiation

The network initiates the partial release by sending a PARTIAL RELEASE message to the mobile station on the main
DCCH.

On receipt of the PARTIAL RELEASE message the mobile station:

- Initiates the disconnection of all the link layer connections carried by the channel to be released;

- Simultaneously initiates the connection on remaining channels of the data link layer connections that have been
released;

- Deactivates the physical channels to be released.

- Sends a PARTIAL RELEASE COMPLETE to the network on the (possibly new) main signalling link.
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3.4.9.2 Abnormal cases

A lower layer failure is treated following the general rules as specified in section 3. 4.13.2.

Moreover, on the network side, the channel configuration nature is set from the sending of the PARTIAL RELEASE
message onward. As a consequence, any new assignment after a re-establishment may concem a different channel
configuration nature from the one known by the mobile station before the re-establishinent.

3.4.10 Classmark change procedure

In dedicated mode or in group transmit mode, this procedure allows the mobile station to indicate to the network a
change of characteristics reflected in the classmark (e.g. due to addition of power amplification). Furthermore, a mobile
station which implements the « controlled early classmark sending » option may also send a CLASSMARK CHANGE
message as described in clause 3.31.1.4, even if no change of characteristics has occurred.

The mobile station sends a CLASSMARK CHANGE message to the network. This message contains the new mobile
station classmark 2 information element. It may also contain a Classmark 3 Information Element. There is no
acknowledgement from the network at layer 3.

3.4.11

This procedure allows the network to request additional classmark information from the mobile station (e.g. if the
information initially sent by the mobile station is not sufficient for network decisions).

Classmark interrogation procedure

3.4.11.1 Classmark interrogation initiation

The network initiates the classmark interrogation procedure by sending a CLASSMARK ENQUIRY message to the
mobile station on the main DCCH.

3.4.11.2 Classmark interrogation completion

On receipt of the CLASSMARK ENQUIRY message the mobile station sends a CLASSMARK CHANGE message to
the network on the main DCCH. This message contains the mobile station classmark 2 information element. It may also
contain a Classmark 3 Information Element.

3.4.12

Only applicable for mobile stations supporting VGCS listening or VBS listening:

Indication of notifications and paging information

In dedicated mode or in group transmit mode, the RR entity shall provide indications to the upper layer on all received
notifications for voice group calls or voice broadcast calls according to the VGCS or VBS subscription data stored in
the mobile station. The indication shall include the notified group or broadcast call reference and possibly the related
priority, if provided.

In group transmit mode, if the mobile station has received apaging message with the own mobile station identity on the
PCH or on the voice group call channel downlink, the RR entity shall provide an indication to the upper layers, together
with the related priority, if applicable.

In group transmit mode, if the RR entity receives information on the voice group call channel of the existence of a
paging message in its paging subgroup of the PCH, the RR entity shall pass this information to the upper layers
together with the related priority if provided (see also section 3.3.2 and 3.3.3).

3.4.13 RR connection release procedure

3.4.13.1 Normal release procedure

The release of the RR connection can be requested by upper layers.
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The purpose of this procedure is to deactivate all the dedicated channels in use. When the channels are released, the
mobile station returns to the CCCH configuration, idle mode. The channel release procedure can be used in a variety of
cases, including TCH release after a call release, and DCCH release when a dedicated channel allocated for signalling
is released.

In dedicated mode and group transmit mode, the channel release procedure is always initiated by the network.

If the mobile station is IMSI attached for GPRS services (section 4) at release of the RR connection, the mobile station
shall return to packet idle mode, or ifa temporary block flow is established, continue in packet transfer mode.

3.4.13.1.1 Channel release procedure initiation in dedicated mode and in group transmit
mode

The network initiates the channel release by sending a CHANNEL RELEASE i11essage to the mobile station on the
main DCCH, starts timer T3109 and deactivates the SACCH.

On receipt ofa CHANNEL RELEASE message the mobile station starts timer T3110 and disconnects the main
signalling link. When T3110 times out, or when the disconnection is confirmed, the mobile station deactivates all
channels, considers the RR connection as released, and returns to CCCH idle mode.

NOTE: Data Links other than the main signalling link are disconnected by local end link release.

lf case of dedicated mode, on the network side, when the main signalling link is disconnected, the network stops timer
T3109 and staits timer T3111. When timer T3111 times out, the network deactivates the channels, they are then free to
be allocated to another connection.

NOTE: The sole purpose oftimer T3] 11 is to let some time to acknowledge the disconnection and to protect the
channel in case of loss of the acknowledge frame.

if timer T310‘) times out, the network deactivates the channels; they are then free to be allocated to another connection.

The CHANNEL RELEASE message will include an RR cause indication as follows:

#0 if it is a normal release, eg. at the end ofa call or at normal release ofa DCC1-1.

#1 to indicate an unspecified abnormal release.

#2, #3 or #4 to indicate a specific release event.

#5 ifthe channel is to be assigned for servicing a higher priority call (eg. an emergency call).

#65 if eg. a handover procedure is stopped because the call has been cleared.

The CHANNEL RELEASE message may include the information element BA Range which may be used by amobile
station in its selection algorithm (see GSM 0508 and GSM 0322).

Mobile stations not supporting VGCS or VBS listening shall consider Group Channel Description and Group Cipher
Key Number information elements as unnecessary in the message and perform the channel release procedure as normal.

For mobile stations supporting VGCS listening, the following procedures apply:

The CHANNEL RELEASE message may include the information element Group Channel Description. In this case, the
mobile station shall release the layer 2 link, enter the group receive mode and give an indication to the upper layer. If a
CHANNEL RELEASE message with no Group Channel Description is received, the normal behaviour applies.

If ciphering is applied on the VGCS or VBS channel, the network shall provide in the CHANNEL RELEASE message
with the Group Cipher Key Number information element for the group cipher key to be used by the mobile station for
reception of the VGCS or VBS channel. If this information element is not included, no ciphering is applied on the
VGCS or VBS channel.

A mobile station not supporting the « GPRS >> option shall consider the GPRS Resumption information element as an
information element unknown in the message and continue the channel release procedure as normal.

For a mobile station supporting the « GPRS » option, the following additional procedures also apply:

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05-00069



GSM 04.08 Version 6.1.1 Release 1997 70 TS 100 940 V6.1.1 (1998-08)

The CHANNEL RELEASE message may include the infonnation element GPRS Resumption. If the GPRS
Resumption information element indicates that the network has resumed GPRS services, the RR sublayer of the mobile
station shall indicate a RR GPRS resumption complete to the MM sublayer, see section 4. If the GPRS Resumption
information element indicates that the network has not successfully resumed GPRS services, the RR sublayer of the
mobile station shall indicate a RR GPRS resumption failure to the MM sublayer, see section 4.

If the mobile station has performed the GPRS suspension procedure (section 3.3. 1.1.4.2) and the GPRS Resumption
infonnation element is not included in the message, the RR sublayer of the mobile station shall indicate a RR GPRS
resumption failure to the MM sublayer, see section 4.

If the mobile station has not performed the GPRS suspension procedure and the GPRS Resumption information
element is not included in the message, the mobile station shall continue the channel release procedure as normal.

3.4.13.1.2 Abnormal eases

Abnormal cases are taken into account in the main part of the description of the procedure.

3.4.13.2 Radio link failure in dedicated mode

The i11ain part of these procedures concerns the “no1mal" cases, ie. those without any occurrence of loss of
communication means. A separate paragraph at the end of the description ofeach procedure treats the cases of loss of
communication, called a radio link failure. In dedicated mode, in i11ost of the cases the reaction of the mobile station or
the network is the same. Those reactions are described in this section to avoid repetitions.

A radio link failure can be detected by several ways:

i) By analysis of reception at layer 1, as specified in GSM 0508 and section 3.4.1.].

2) By a data link layer failure as specified in GSM 0406, on the main signalling link. A data link failure on any
other data link shall not be considered as a radio link failure.

3) When a lower layer failure happens while the mobile station attempts to connect back to the old channels in a
channel assignment procedure or handover procedure.

4) In some cases where timers are started to detect the lack of answer from the other party, as described in section
3.

The two first cases are known by the term “lower layer failure".

3.4.‘l3.2.‘l Mobile side

When a radio link failure is detected by the mobile station,

- the MS shall perform a local end release on all signalling links unless otherwise specified;

- the mobile station shall deactivate all channels;

- the RR sublayer of the mobile station shall indicate an R connection failure to the MM sublayer unless
otherwise specified.

NOTE: Upper layers may decide on a re-establishment (cf. section 5.5.4).

3.4.1322 Network side

in dedicated mode, the reaction of the network to a lower layer failure depends on the context. Except when otherwise
specified, it is to release the connection either with the channel release procedure as specified in section 3.5.1, or with
the following procedure. The network starts timer T3109 and deactivates the SACCH (and hence to stop transmission
on the SACCH).

When a radio link failure has been detected, an indication is passed to the upper Mobility Management sublayer on the
network side.

When timer T3109 expires, the network can regard the channels as released and free for allocation.
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This procedure relies on the fact that if a mobile station does not receive the SACCH for some time, it completely
releases the channels (of. GSM 05.08).

NOTE: The network should maintain for a while the transaction context in order to allow call re-establishment.

The length of timer is for further study.

When a mobile station which has performed the GPRS suspension procedure (section 3.3.1.142) detects a radio link
failure, the RR subla_ver of the mobile station shall indicate a RR GPRS resumption failure to the MM sublayer, see
section 4.

3.4.13.3 RR connection abortion in dedicated mode

The mobile station aborts the RR connection by initiating a normal release ofthe main signalling link, performing local
end releases on all other signalling links and disconnecting all traffic channels, if any.

When a mobile station which has performed the GPRS suspension procedure (section 3.3.l.l.4.2) aborts the RR
connection, the RR subla_ver ofthe mobile station shall indicate a RR GPRS resumption failure to the MM sublayer, see
section 4.

3.4.13.4 Uplink release procedure in group transmit mode

If the uplink release is requested by the upper layer the mobile station shall send an UPLINK RELEASE message on
the voice group call channel uplink, perform a release of the main signalling link and go back to the group receive
mode.

If the UPLINK RELEASE message is received from the network on the voice group call channel downlink, the MS
shall perform a release ofthe main signalling link and go back to the group receive mode.

3.4.13.5 Radio link failure in group transmit mode

The main part of these procedures concerns the “normal" cases, ie. those without any occurrence of loss of
communication means. A separate paragraph at the end of the description ofeach procedure treats the cases of loss of
communication, called a radio link failure. In group transmit mode, in most of the cases the reaction of tlie mobile
station or the network is the same. Those reactions are described in this section to avoid repetitions.

A radio link failure can be detected by several ways:

1) By analysis of reception at layer 1, as specified in GSM 05.08 and section 3.4.1.1.

2) By a data li11k layer failure as specified in GSM 0406, 011 the main signalling link. A data li11k failure on any
other data link shall not be considered as a radio link failure.

3) When a lower layer failure happens while the mobile station attempts to connect back to the old channels in a
channel assignment procedure or handover procedure.

4) In some cases where timers are started to detect the lack of answer from the other party, as described in section
3.

The two first cases are known by the term “lower layer failure".

3.4.'l3.5.'l lVl0blle side

When a radio link failure is detected by the mobile station,

- the MS shall perform a local end release on all signalling links;

- the mobile station shall go back to idle mode and, when possible, to group receive mode;

- the RR subla_ver of the mobile station shall indicate an RR connection failure to the MM sublayer unless
otherwise specified.
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3.4.13.5.2 Network side

When the uplink has been allocated and the network detects a lower layer failure, the network shall set the uplink free
and provide an UPLINK FREE message on the main signalling channel, when appropriate.

When a radio link failure has been detected, an indication is passed to the upper Mobility Management sublayer on the
network side.

3.4.14 Receiving a RR STATUS message by a RR entity.

if the RR entity of the mobile station receives a RR STATUS message no transition and no specific action shall be
taken as seen from the radio interface, i.e. local actions are possible.

The actions to be taken on receiving a RR STATUS message in the network are an implementation dependent option
see also section 8.

3.4.15 Group receive mode procedures

Only applicable for support of VGCS listening or VBS listening.

3.4.15.1 Mobile station side

3.4.15.1.1 Reception of the VGCS or VBS channel

in group receive mode, the mobile station receives the downlink of the voice broadcast channel or voice group call
channel for which the channel description was provided within the notification message or in the related command
message. The mobile station should also listen to the CCCH of the serving cell. Moreover, it measures the received
levels on the serving cell and on the neighbour cells to assess the need for a cell reselection as specified in GSM (15.08.
The general cell reselection procedure for the mobile station in group receive mode is described in GSM 03.22.

information on neighbour cells used for cell reselection and reception of the VGCS or VBS channel in the neighbour
cells may be provided on the downlink messages (see section 3.4.1512). if no such information is provided or
information is missing, the mobile station shall try to read this information on the BCCH and NCH of the neighbour
cells.

3.4.15.1.2 Monitoring of downlink messages and related procedures

Mobile stations in group receive mode shall monitor messages related to the following procedures on the VGCS or
VBS channel downlink and act appropriately in order to be able to keep receiving the VGCS or VBS channel downlink.

All messages for mobile stations in group receive mode shall be sent in UI format on the VGCS or VBS channel
downlink. Mobile stations in group receive mode shall ignore all messages which are not sent in UI format or which are
not related to the following mentioned procedures.

The mobile should also monitor messages on the PCH or NCH of the current cell.

3.4.15.1.2.1 Spare

3.4.15.1.2.2 Spare

3.4.15.1.2.3 Channel mode modify procedure

The mobile station shall receive CHANNEL MODE MODIFY messages. The mobile station shall use the new channel
mode but shall not transmit any response to the network.

3.4.15.1.2.4 Notification and paging information

The mobile station shall monitor messages related to notification and paging procedures.
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The RR entity shall provide indications on all received notifications for voice group calls or voice broadcast calls to the
upper layer. The indication shall include the notified group or broadcast call reference and, if provided, and if the
mobile station supports eMLPP the related priority.

On request by the upper layer to join another voice broadcast call or voice group call for which a corresponding
notification has been received on the VGCS or VBS channel downlink, the RR entity shall read the corresponding
notification on the NCH.

If the mobile station has received a paging message with its own mobile station identity on the PCH or on the voice
broadcast channel or voice group call channel downlink, the RR entity shall provide an indication to the upper layers,
together with the related priority, if applicable.

3.4.15.1.2.4.1 Use of Reduced NCH monitoring

This section applies to mobile stations which are in group receive mode or group transmit mode of dedicated mode and
which in addition want to receive notification messages for other voice broadcast calls or voice group calls and which
aim at reducing the reception load.

If the reduced NCI-I monitoring mechanism is used on the NCI-I as defined in section 3.3.3.3, when the MS in group
receive mode or group transmit mode enters a cell, it should read the NCI-I until it has received at least two messages on
the NCH indicating NLN, with the two last received NLN being identical. Then it should stop reading the NCI-I until it
receives on the SACCI-I an NLN(SACCI-I) different from the last previously received NLN.

For this, a parameter is provided on the SACCI-I in the SYSTEM INFORMATION TYPE 6 message:

- NLN(SACCI-I): Notification List Number (received on the SACCI-I).

If a mobile station receives on the SACCI-I an NLN(SACCI-I) different from the last received NLN it may read the
NCH until it has received at least two messages on the NCH indicating NLN with the two last received NLN being
identical.

If a message in the SACCH is not received correctly the MS may read the NCH until it has received at least two
messages on the NCH indicating NLN, with the two last received NLN being identical.

NOTE: If the NLN(SACCH) is not provided on the SACCH, the mobile station, depending on its particular
implementation, may either read the NCH while being in group receive mode or group transmit mode or
may not be able to receive notifications for other voice group calls or voice broadcast calls other than
those notifications provided on the FACCH.

3.4.15.1.2.5 Uplink status messages

Mobile stations supporting VGCS talking shall monitor the VGCS uplink control related messages UPLINK FREE and
UPLINK BU SY.

3.4.15.1.2.6 Channel release message

The mobile station shall receive CHANNEL RELEASE messages. On receipt of a CHANNEL RELEASE message, the

RR entity shall go to idle mode and give an indication to the upper layer. (See also section 3.4.15. 1 .4. 1, 4th paragraph.)

3.4.15.1.2.7 Information on paging channel restructuring

On receipt of a SYSTEM INFORMATION TYPE 6 message indicating that paging channel restructuring has taken
place, if the mobile station wants to be able to read its paging subchannel while in group receive mode or group
transmit mode, the mobile station should read the related messages on the BCCI-I to know the position of its paging
group.

3.4.15.1.3 Uplink reply procedure

Only applicable for mobile stations supporting « VGCS talking ».
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On receipt of an UPLINK FREE message with an uplink access request indication from the network on the voice group
call channel downlink, the mobile station shall send two UPLINK ACCESS messages on the voice group call channel
with establishment cause “Reply on uplink access request” and then stop immediately transmitting on the uplink.

The first UPLINK ACCESS message shall be transmitted by the mobile station with a random delay between 0 and
20 ms. The second UPLINK ACCESS messages shall be repeated after a further period of 100 ms plus a random delay
between 0 and 20 ms.

If an uplink identity code (UIC) of the current cell has been provided by the network in the UPLINK FREE message,
the mobile station shall use this UIC for the coding of the UPLINK ACCESS messages. If no UIC is provided, the
mobile station shall use the BSIC received of the serving cell, for instance as received from the initial synchronization.

3.4.15.1.4 Leaving the group receive mode

3.4.15.1.4.1 Returning to idle mode

If the mobile station enters a new cell in which:

- notifications for the current group or broadcast call are sent; but

- no VGCS or VBS channel description for the current group or broadcast call is provided;

the mobile station shall go to idle mode and give an indication to the upper (sub-)layers.

NOTE: Upper (sub-)layers then can request the establishment of an RR connection in order to be informed about
the channel description by the network.

If the mobile station enters a cell in which notifications for the current group or broadcast call are not sent, the mobile
station shall disconnect locally the TCH, go to idle mode and give an indication to the upper (sub-)layers.

On request by the upper layer in order to respond to a paging message the RR entity shall go to the idle mode in order
to establish a dedicated RR connection.

On receipt of a CHANNEL RELEASE message in UI format from the network the RR entity shall go to idle mode and
give an indication to the upper layer.

If the upper layer requests to abort the group receive mode, the mobile station shall go back to idle mode.

3.4.15.1 .4.2 Going to group transmit mode

Only applicable for mobile stations supporting VGCS talking.

If the upper layer requests an uplink access, the mobile station shall perform the uplink investigation procedure as
defined in section 3.3.l.2.l.l.

If the uplink investigation procedure is not successful, the mobile station shall give an indication to the upper layers and
remain in group receive mode.

If the uplink investigation procedure is successful, the uplink access procedure is initiated as defined in section
3.3.1.2.l.2.

If the uplink access procedure is successful, the mobile station shall give an indication to the upper layers and enter the
group transmit mode.

If the uplink access procedure is not successful, the mobile station shall give an indication to the upper layers and
remain in group receive mode.
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3.4.15.2 Network side

3.4.15.2.1 Provision of messages on the VGCS or VBS channel downlink

3.4.15.2.1.1 General

The network shall provide all messages directed to mobile stations in group receive i11ode (see section 3.4. l 5. l .2) in
unacknowledged mode. Those messages which are also sent to the mobile station in group transmit mode in
acknowledged mode have therefore to be repeated in addition as Ul messages on the VGCS channel downlink ifthey
shall also be received by mobile stations in group receive mode.

3.4.15.2.1.2 Provision of general information messages

In the case where the group call area exceeds one cell, the network should provide the SYSTEM INFORMATION
TYPE 6 message on the SACCH related to the voice broadcast channel or voice group call channel.

In addition, ifthe group call area exceeds one cell, the network should provide SYSTEM INFORMATION TYPE 5
(possibly together with TYPE Sbis and Ster) on the SACCH related to the voice broadcast channel or voice group call
channel.

- The SYSTEM INFORMATION TYPE 5, TYPE 5bis and TYPE 5ter messages provide information on the
BCCH frequency of the neighbour cells.

- The SYSTEM INFORMATION TYPE 6 message provides information on the location area of the current cell,
possibly the status of the NCH, and an indication of whether paging channel restructuring has taken place.

- $(ASCl)$ Optional messages of the SYSTEM INFORMATION TYPE 10 message type provide information
improving cell re-selection in group receive i11ode.

The network may also provide layer 3 messages for notification on the VGCS or VBS channel downlink FACCH.

3.4.15.2.1.3 Provision of messages related to the voice group call uplink channel

Only applicable for the support of VGCS talking.

The network shall provide UPLINK FREE messages on the main signalling link of all voice group call channels when
the uplink is set free. The provision of UPLINK FREE messages shall be repeated as long as no uplink is granted to a
mobile station.

The network shall provide an UPLINK BUSY message on the main signalling link of all voice group call when the
uplink has been granted to a mobile station.

The network may send UPLINK FREE messages containing an uplink access request on the main signalling channel of
the VGCS channels in order to obtain knowledge on whether any listening mobile is present in a cell or not. Ifthere is
no mobile station responding to the uplink access request, the network may decide to clear the VGCS channel in that
cell.

3.4.15.2.2 Release of the VGCS or VBS Channels

If a release request for a voice group call is received from the upper layer, the network, after having released the RR
connection with the mobile station in group transmit mode, shall stop the notification procedures for that voice group
call and clear all related voice group call channels.

If a release request for a voice broadcast call is received from the upper layer, the network shall stop the notification
procedures for that voice broadcast call and locally disconnect any channel related to the voice broadcast call.

3.4.15.3 Failure cases

If the mobile station looses the voice group call channel or voice broadcast channel, the mobile station shall search all
possible channel positions on the current cell and the neighbour cells for which a channel description is known for that
call.
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3.4.16 Configuration change procedure

This is only applicable for multislot configuration.

The configuration change procedure is used by the network to change the number of timeslots used in a multislot
configuration. The procedure can also be used to change the channel mode of one or several channels and change their
allocation. The main signalling link however, cannot be changed by the configuration change procedure. If a change of
the main signalling link is needed, the assignment or handover procedures shall be used.

The network shall not initiate a new configuration change procedure before a response to the previous
CONFIGURATION CHANGE COMMAND message has been received from the mobile station.

3.4.16.1 Configuration change initiation

The procedure starts when the network sends a CONFIGURATION CHANGE COMMAND to the mobile station on
the main DCCH. The message indicates:

- which timeslots to use in uplink;

- which timeslots to use in downlink; and

- which channel set each timeslot belongs to.

The message may also contain definitions ofthe channel mode to be applied for one or several channel sets. Ifa
previously undefined channel set is defined by the CONFIGURATION CHANGE COMMAND a definition of the
channel mode for the new channel set shall be included in the message.

3.4.16.2 Configuralzion change completion

When the mobile station receives the CONFIGURATION CHANGE COMMAND it changes its configuration in
accordance with the message contents and returns a CONFIGURATION CHANGE ACKNOWLEDGE on the same
cl1am1el as the command message was received, confirming the new channel configuration. This applies irrespective of
whether the new configuration is different from the one already in use by the mobile station or if it is the same.

3.4.16.3

If the CONFIGURATION CHANGE COMMAND message instructs the mobile station to use a Chaimel Configuration
or Mode(s) that it does not support, or if the channel mode to use is not defined for all channel sets, the mobile station
shall return a CONFIGURATION CHANGE REJECT message with cause ‘channel mode unacceptable‘, and the
mobile station shall remain on the current channel(s) and use the old Channel Configuration and Channel Mode(s).

Abnormal cases

3.4.17 Mapping of user data substreams onto timeslots in a multislot

configuration

For multislot configurations the following rules for mapping of the user data substreams onto timeslots shall apply for
each channel set:

— at initial assignment (using assignment procedure). the lowest numbered user data substream shall be mapped to
the lowest numbered timeslot etc. in ascending order (the user data substreams are numbered 0 to (11-1), where n
is the number of substreams)

— at channel changes using handover procedure or assignment procedure (where none of the timeslots are present
in both the old and the new configuration). the lowest numbered user data substream shall be mapped to the
lowest numbered timeslot etc. in ascending order (the user data substreams are numbered 0 to (n-I ), where n is
the number of substreams)

— at channel changes using assignment procedure (where at least one of the timeslots is the same in both the old
and the new configuration) or configuration change procedure:

— user data substream(s) mapped to timeslot(s) that are present in both the old and the new configuration shall
continue to be mapped to the same ti1neslot(s) as before the channel change; and
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— possibly added timeslot(s) shall carr_v the lowest numbered available user data substream so that the lowest
numbered data substream among the added is mapped to the lowest numbered added timeslot and so on in
ascending order.

The user data substream number is a number that need not be the same as the inband number used for

transparent services. The user data substream number is only used as a point of reference to a specific
user data substream.

NOTE:

3.4.18 Handling of classmark information at band change

The coding of some fields in the Mobile Station C[aSsn1ark I and in the Mobile Station Classtnark 2 information
elements depends on the band in use as described in subclause 10.5.1.5 and subclause 10.5.1.6. When a command to
change the frequency band (GSM 900, DCS 1800) has been received (by, eg, an IMMEDIATE ASSIGNMENT
message, an ASSIGNMENT COMMAND message, a I-IANDOVER COMMAND message or a FREQUENCY
REDEFINITION message) the following applies:

- When an IMMEDIATE ASSIGNMENT message is received, “the band used” for the purpose of coding the
classmark information in the service request message, see subclause 3.1.5, shall be understood as the band used
for the CHANNEL REQUEST message or (one of) the band(s) indicated by the IMMEDIATE ASSIGNMENT
message.

- For other cases “the band used” for the purpose of coding the classmark information shall be understood as one
of the bands used or attempted to be used within the 2 seconds preceding the passing of the layer 3 message
containing the classmark infonnation to the layer 2 send queue as described in GSM 04.06.

NOTE: This definition means that when a band change is being done the network must take appropriate actions
to handle possible ambiguities in the frequency band related information in the classmark.

3.4.19 Assignment to a Packet Data channel

This section is only applicable to mobile stations supporting the <<GPRS>> option.

When in dedicated mode or in group transmit mode, the network may wish to change the resources used by a mobile
station that supports the <<GPRS option>>. This change may be performed through the assignment to a Packet Data
Channel procedure.

The purpose of the assignment to PDCH channel procedure is to completely modify the physical channel configuration
of the mobile station without frequency redefinition or change in synchronization while staying in the same cell.

The assignment to PDCH procedure only commences in dedicated mode or in group transmit mode. This procedure
cannot be used in the idle mode.

The assignment to PDCH procedure includes:

- the suspension of nonnal operation.

- the release of the main signalling link, and of the other data links as defined in section 3.1.4, and the
disconnection of TCI-Is if any.

- the deactivation of previously assigned channels (layer 1)

- The triggering of the establishment ofa Temporary Block Flow .

The assignment to PDCH procedure is always initiated by the network.

3.4.19.1

The network initiates the assignment to PDCH procedure by sending a PDCH ASSIGNMENT COMMAND message
to the mobile station on the main signalling link. It then starts timer T3117.

Assignment to PDCH initiation

NOTE: The network should take into account limitations of certain mobile stations to understand formats used in

the Frequency List IE and Cell Channel Description IE used in the PDCH ASSIGNMENT COMMAND
message, see section 1052.13 and section 10.5.2.1b.
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When sending this message on the network side, and when receiving it on the mobile station side, all transmission of
signalling layer messages except for those RR messages needed for this procedure and for abnormal cases is suspended
until resumption is indicated. These RR messages can be deduced from sections 3.4.3 and 8.8 Radio Resource
management.

Upon receipt of the PDCH ASSIGNMENT COMMAND message, the mobile station initiates a local end release of
dedicated mode link layer connections, disconnects the physical channels, commands the switching to the identified
channels and obeys the procedures relevant to the establishment of the Temporary Block Flow. The mobile station
starts timer T3132.

The PDCH ASSIGNMENT COMMAND message contains the description of either the uplink TBF or the downlink
TBF.

The information on the power to be used on the target TBF shall not affect the power used on the old channel(s).

A PDCH ASSIGNMENT COMMAND message may indicate a frequency change in progress, with a starting time and
possibly altemative channel descriptions.

In the case of the reception of a PDCH ASSIGNMENT COMMAND message which contains only the description ofa
TBF to be used after the starting time, the mobile station shall wait up to the starting time before using the TBF. If the
starting time has already elapsed, the mobile shall use the TBF as an immediate reaction to the reception of the message
(see GSM 05.10 for the timing constraints).

If the message contains both the description of a TBF to be used after the indicated time and ofa TBF to be used
before, the mobile station uses the TBF as an immediate reaction to the reception of the message. If the moment the
mobile station is ready to access is before the indicated time, the mobile station uses the TBF described for before the
starting time. The mobile station then changes to the TBF described for after the starting time at the indicated time.
New parameters can be frequency list, MAIO and HSN. Other parameters describing the allocated channels shall be
identical to the parameters described for before the starting time. Ifthe moment the mobile station is ready to access is
after the starting time, the mobile station uses the TBF described for after the starting time.

If frequency hopping is applied, the cell allocation if present in the message is used to decode the mobile allocation. If
the cell allocation is not included, the mobile station uses its current cell allocation, the current CA is the last CA
received on the BCCH. Afterward, the current CA may be changed by some messages sent on the main signalling link
containing a CA (the possible messages are: ASSIGNMENT COMMAND, HANDOVER COMMAND and
FREQUENCY REDEFINITION). Note that there are cases in which the current CA is undefined, see section 34.33.

The PDCH ASSIGNMENT COMMAND does not contain a cipher 111ode setting IE. Any RR layer ciphering that may
l1ave been applied in dedicated 111ode shall not be applied to the target TBF.

3.4.19.2 Completion of the Assignment to PDCH procedure

The network regards the procedure as successfully completed when RLC/MAC blocks are received from the mobile
station on the target TBF. The network then stops timer T3117.

The mobile station regards the procedure as successfully completed when RLC/MAC blocks with any TF1 are received
on the new PDCH.

3.4.19.3

If the mobile station has no current CA and if it needs a CA to analyse the PDCH ASSIGNMENT COMMAND
message, it stays on the current channe|(s) and sends an ASSIGNMENT FAILURE message with cause “no cell
allocation available".

Abnormal cases

If the PDCH ASSIGNMENT COMMAND message instructs the mobile station to use a Coding Scheme that it does
not support then the mobile station shall return an ASSIGNMENT FAILURE message with cause "channel mode
unacceptable", and the mobile station shall remain on the current cha1mel(s) and uses the old Channel Description or
Channel Mode(s).

If the PDCH ASSIGNMENT COMMAND message instructs the mobile station to use a frequency that it is not capable
of, then the mobile station shall return an ASSIGNMENT FAILURE message with cause "frequency not implemented",
and the mobile station shall remain on the current cha1mel(s).
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If the mobile station receives a PDCH ASSIGNMENT COMMAND message with a Frequency List IE indicating
frequencies that are not all in one hand, then the mobile station shall stay on the current channel(s) and send an
ASSIGNMENT FAILURE message with cause "frequency not implemented". If the mobile station receives a PDCH
ASSIGNMENT COMMAND message with a Mobile Allocation IE indexing frequencies that are not all in one hand,
then the mobile station shall stay on the current channel(s) and send an ASSIGNMENT FAILURE message with cause
"frequency not implemented".

NOTE: A PDCI-I ASSIGNMENT COMMAND message sent to a multi band mobile station shall not be
considered invalid because it indicates frequencies that are all in a different frequency band to that of the
current channel.

On the mobile station side, if RLC/MAC blocks are not successfully received within T3132 seconds, the mobile station
reactivates the old channels, reconnects the TCHs if any and triggers the establishment of the main signalling link. It
then sends an ASSIGNMENT FAILURE message, cause "protocol error unspecified" on the main DCCH and resumes
the normal operation, as if no assignment attempt had occurred. The operational parameters (e.g. ciphering mode) when
returning on the old channel are those applied before the procedure.

When receiving the ASSIGNMENT FAILURE message, the network stops T3117.

If a lower layer failure happens while attempting to connect back to the old channels, the radio link failure procedure is
applied (see section 3.4.13.2).

On the network side, if timer T3117 elapses before either the network receives an RLC/MAC block from the mobile
station on the new channel, or, an ASSIGNMENT FAILURE message is received on the old channels, then the old
channels and the new resources are released, except that, if the old channel was a VGCS channel, the old channel shall
be maintained and the uplink shall be set free.

On the network side, lower layer failure occurring on the old channels after the sending of the PDCH ASSIGNMENT
COMMAND message are ignored.

3.4.20 RR-Network Commanded Cell Change Order

This section is only applicable to mobiles supporting the <<GPRS>> option.

In dedicated mode or in group transmit mode, intracell or intercell change of channel(s) can be requested by the
network RR sublayer. This change may be performed through the RR-network commanded cell change order
procedure.

The purpose of the RR-network commanded cell change order procedure is to permit the complete modification of the
channels allocated to the mobile station eg. when the cell is changed. This procedure only commences while in
dedicated mode or in group transmit mode.

The RR-network commanded cell change order procedure includes:

- The suspension of normal operation except for RR management (layer 3).

- The disconnection of the main signalling link, and of the other links via local end release (layer 2), and the
disconnection of the TCH(s) if any.

- The disconnection and the deactivation of previously assigned channels and their release (layer 1).

- The triggering of the establishment ofa Temporary Block Flow.

The RR-network controlled cell change order procedure is always initiated by the network.

3.4.20.1 RR-network commanded cell change order initiation

The network initiates the RR-network controlled cell change order procedure by sending a RR-CELL CHANGE
ORDER message to the mobile station on the main DCCH. The network then starts timer T3119.

When sending this message on the network side, and when receiving it on the mobile station side, all transmission of
signalling layer messages except for those RR messages needed for this procedure and for abnormal cases, is suspended
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until resuming is indicated. These RR messages can be deduced from section 3.4.3 and 8.5.1 "Radio Resource
management".

Upon receipt of the RR-CELL CHANGE ORDER message, the mobile station initiates, as described in section 3.1.4,
the release of link layer connections, disconnects the physical channels, commands the switching to the identified cell
and obeys the procedures relevant to the establishment of the Temporary Block Flow. The mobile station starts timer
T3134. The mobile station shall obey the RR-CELL CHANGE ORDER irrespective of whether or not the mobile
station has any knowledge of the relative synchronisation of the target cell to the serving cell.

The RR-CELL CHANGE ORDER message contains:

- The characteristics of the new cell that are necessary to identify it (i.e. BSIC + BCCH frequency);

- the NC mode to be initially applied on the new cell.

The RR-CELL CHANGE ORDER does not contain a cipher mode setting IE. Any RR layer ciphering that may have
been applied in dedicated mode shall not be applied to the target TBF or with the target cell.

3.4.20.2 Network controlled cell reselection completion

The network regards the procedure as successfully completed when it knows that communication has been established
with that mobile station via the new cell (e.g. the network has received a RLC/MAC Block containing the mobile
stations identity). The network then stops timer T3119.

The mobile station regards the procedure as successfully completed when it has received a response to its CHANNEL
REQUEST message on the new cell which allocates it a resource on the new cell.

3.4.20.3 Abnormal cases

If the RR-CELL CHANGE ORDER message instructs the mobile station to use a frequency that it is not capable of,
then the mobile station shall return a HANDOVER FAILURE message with cause "frequency not implemented", and
the mobile station shall remain 011 the current channel(s).

On the mobile station side, if timer T3134 times out before a response to the CHANNEL REQUEST message has been
received, or, if an IMMEDIATE ASSIGNMENT REJECT message is received from the new cell, or, if the contention
resolution procedure fails on the new cell then the mobile station shall reactivate the old channels. reconnect the TCHs
if any and trigger the establishment of the n1ai11 signalling link. It then sends a HANDOVER FAILURE message on the
main signalling link and resumes normal operation as if no handover attempt had occurred. The operational parameters
(e.g. ciphering mode) when returning on the old channel are those applied before the RR-CELL CHANGE ORDER
message was received.

When the HANDOVER FAILURE message has been received. the network stops T3119.

If a lower layer failure happens while attempting to connect back to the old channels. the standard rules are applied (of.
section 3.4.13.2).

On the network side, if timer T3119 elapses before either the mobile station l1as been recognised on the new cell, or a
HANDOVER FAILURE message is received on the old channels, then the old channels are released, except that, if the
old channel was a VGCS channel, the old channel shall be maintained and the uplink shall be set free.

On the network side, lower layer failures occurring on the old channels after the sending of the RR-CELL CHANGE
ORDER message are ignored.

3.5 RR procedures on CCCH related to temporary block flow
establishment

The establishment ofa temporary block flow (TBF) on apacket data physical channel is supported by procedures on
CCCH when PCCCI-I is not provided in the cell. The procedures for temporary block flow establishment using CCCH
are only applicable to a mobile station supporting GPRS. The procedures are optional for the network.
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These procedures constitute a complement to the corresponding procedures for temporary block flow establishment
using PCCCI-I, defined in GSM 04.60, and include the procedures using CCCH for packet paging (section 3.5.1),
packet access (section 3.5.2) and packet down/ink assignment (section 3.5.3).

3.5.1 Packet paging procedure using CCCH

The network can initiate the packet paging procedure in order to cause upper layers in the mobile station to respond, see
section 4. The packet paging procedure can only be initiated by the network.

3.5.1.1 Packet paging initiation by the network

The packet paging procedure is initiated by the RR entity of the network side. It is triggered by a page request from the
MM sublayer, see GSM 04.l't7.

The network initiates the paging procedure by sending a paging request message on an appropriate paging subchannel
on CCCH or PCCCI-I. Paging initiation using apaging subchannel on CCCH is used when sending paging information
to a mobile station and PCCCI-I is not present in the cell.

NOTE 1: There are three types of paging request messages that are applicable:

- PAGING REQUEST TYPE 1;
- PAGING REQUEST TYPE 2; and
- PAGING REQUEST TYPE 3.

In a PAGING REQUEST message used for the packet paging procedure, the mobile station shall be identified by the
TMSI (GPRS TMSI) or its IMSI. If the mobile station is identified by the TMSI, it shall proceed as specified in section
3.5.1.2.

If the mobile station identified by its IMSI, it shall parse the message for a corresponding Packet Page Indication field:

- if the Packet Page Indication field indicates a paging procedure for RR connection establishment, or the field
is not present in the message, the mobile station shall proceed as specified in section 3.3.2.2;

- if the Packet Page Indication field indicates a packet paging procedure, the mobile station shall proceed as
specified in section 3.5.1.2.

A PAGING REQUEST message may include more than one mobile station identification.

The mobile station in packet idle mode is required to receive and analyse the paging messages and immediate
assignment messages sent on the paging subchannels on CCCH corresponding to the paging groups determined for it in
packet idle mode, as specified in GSM 05.02. These messages contain a page mode information element.

NOTE 2: The possible immediate assignment messages are: the IMMEDIATE ASSIGNMENT, the IMMEDIATE
ASSIGNMENT EXTENDED and the IMMEDIATE ASSIGNMENT REJECT messages.

The treatment of page mode information, including the procedure when the mobile station selects a new PCI-I, and the
procedure ifa message in a paging subchannel is not received correctly are defined in section 3.3.2.1. 1.

3.5.1.2 On receipt of a packet paging request

On the receipt ofa paging request message, the RR sublayer of addressed mobile station indicates the receipt ofa
paging request to the MM sublayer, see GSM 04.07;

3.5.2 Packet access procedure using CCCH

The purpose of the packet access procedure is to establish a temporary block flow to support the transfer of LLC PDUs
in the direction from the mobile station to the network.
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3.5.2.1 Entering the packet transfer mode: packet access procedure

The packet access procedure is initiated by the RR entity of the mobile station. It is triggered by a request from upper
layers to transfer a LLC PDU, see GSM 04.07. The request from upper layers specifies a priority class and an RLC
mode associated with the packet transfer. Upon such a request,

- if access to the network is allowed (section 3.5.2.] .1), the RR entity of the mobile station initiates the packet
access procedure as defined in section 3.52.1.2;

- otherwise, it rejects the request.

3.5.2.1 .1 Permission to access the network

Access to the network is allowed:

- if the mobile station is a member of at least one authorized access class or special access class as defined in
section 3.3.1.1.1, and

- if packet access is allowed in the cell for the priority c/ass associated with the packet transfer, as indicated by the
PRIORITY_ACCESS_THR parameter broadcast in SI 13 message.

During an uplink TBF, the mobile station is not allowed to transmit an LLC PDU belonging to a priority class lower
than the priority class implicitly granted by the network in the packet access or the resource rea/lucaliorifor uplink
procedures, see GSM 04.60. In the packet access procedure using CCCH, the mobile station shall regard the priority
class indicated by the PRIORITY_ACCESS_THR parameter as the priority class implicitly granted by the network.

3.5.2.12 Initiation of the packet access procedure: channel request

The mobile station initiates the packet access procedure by scheduling the sending of CHANNEL REQUEST messages
on RACH and leaving the packet idle mode. In particular, the mobile station shall ignore PAGING REQUEST
messages indicating a packet paging procedure.

A mobile station belonging to GPRS MS class A or B shall continue to monitor its paging subchannel on CCCH for
PAGING REQUEST messages indicating an establishment of RR connection. A mobile station belonging to GPRS MS
class B may abort the packet access procedure at the receipt of a PAGING REQUEST messages indicating an
establishment of RR connection.

The mobile station schedules CHANNEL REQUEST messages on RACH as defined in section 3.3.] .l .2.

The CHANNEL REQUEST messages are sent on RACH and contain the parameters:

- an establishment cause which indicates packet access, and as applicable, a request for one phase packet access or
single block packet access (section 9.1.8);

- a random reference which is drawn randomly from an uniform probability distribution for every new
transmission.

If the requested RLC mode is zmczcknowledgedmode, the mobile station shall request a single block packet access and
attempt a two phase packet access.

After sending the first CHANNEL REQUEST message, the mobile station shall start listening to the BCCH; it shall
also listen to the full downlink CCCH timeslot corresponding to its CCCH group.

Having sent the maximum number of CHANNEL REQUEST messages, the mobile station starts timer T3146. At
expiry of timer T3146, the packet access procedure is aborted and a packet access failure is indicated to upper layers.

If the mobile station receives an IMMEDIATE ASSIGNMENT message during the packet access procedure indicating
a packet downlink assignment procedure, the mobile station shall abort the packet access procedure and respond to the
IMMEDIATE ASSIGNMENT message as specified in section 3.5.3.12. The mobile station shall then attempt an
establishment of uplink TBF, using the procedure specified in GSM 04.60 which is applicable in packet transfer mode.
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3.52.1.3 Packet immediate assignment

3.5.2.1 .3.1 On receipt of a CHANNEL REQUEST message

On receipt of a CHANNEL REQUEST message indicating a packet access; the network may allocate a temporary flow
identity and assign a packet uplink resource comprising one PDCH for an uplink temporary block flow.

If the establishment cause in the CHANNEL REQUEST message indicates a request for a single block packet access,
the network shall grant only the single block period on the assigned packet uplink resource.

The packet uplink resource is assigned to the mobile station in an IMMEDIATE ASSIGNMENT message sent in
unacknowledged mode on the same CCCH timeslot on which the network has received the CHANNEL REQUEST
message. There is no further restriction on what part of the dovmlink CCCH timeslot the IMMEDIATE
ASSIGNMENT message can be sent. Timer T3141 is started on the network side.

The IMMEDIATE ASSIGNMENT message contains:

- the packet response type;

- the information field of the CHANNEL REQUEST message and the frame number of the frame in which the
CHANNEL REQUEST message was received;

- the packet channel description;

- the initial timing advance;

the packet uplink assignment construction.

If frequency hopping is applied, the mobile station uses the information in the last consistent set of SI 14 messages
received on BCCH to obtain the mobile allocation. If the A/[A_CHANGE_A/[ARK information received with the packet
channel description does not match the last consistent set of SI 14 messages, a TBF establishment failure has occurred
and the mobile station proceed as specified in section 3.5.2.15.

As an option, frequency hopping may be applied using the information in SI 1 message to decode the IMMEDIATE
ASSIGNMENT message, in which case the Channel Description and Mobile Allocation information elements are used
in the IMMEDIATE ASSIGNMENT message to define the RF hopping channel.

On receipt of an IMMEDIATE ASSIGNMENT message corresponding to one of its 3 last CHANNEL REQUEST
messages; the mobile station stops T3146 (if running), stops sending CHANNEL REQUEST messages, and switches to
the assigned PDCH.

The packet uplink assignment construction contains the response indicator, giving indication of which type of packet
access is granted: one phase packet access or single block packet access.

3.5.2.1.3.2 One phase packet access

In the case the one phase packet access is granted, the packet uplink assignment construction contains:

the response indicator;

- the temporary flow identity;

- the USF value;

- the channel coding scheme for RLC data blocks;

- the power control parameters;

- optionally, the timing advance index (see GSM 05.10);

optionally, the TBF starting time.

The medium access method is afvnamic allocation and the RLC mode is acknowledged mode; see GSM 04.60.
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The mobile station shall start timer T3164 and proceed with the contention resolution at one phase access defined in
GSM 0460.

If the timing advance index (TAI) is included in the packet uplink assignment construction, the mobile station shall use
the continuous update timing advance mechanism, see GSM 05.10, using PTCCH in the same timeslot as the assigned
PDCH. If a timing advance index (TAI) field is not included, the continuous update timing advance mechanism shall
not be used.

In case the packet uplink assignment construction contains a TBF starting time and the mobile station receives the
message before the TBF starting time has expired, it shall wait until the frame number indicated by the TBF starting
time before accessing the channel. If the mobile station receives the message after the TBF starting time has expired, it
shall ignore the TBF starting time.

3.5.2.1 .3.3 Single block packet access

In the case the single block packet access is granted, the packet uplink resource description contains:

- the response indicator;

- the power control parameter setting;

- the TBF starting time.

The network shall use the TBF starting time to indicate the first frame number belonging to the single block period
granted for packet access. The mobile station may use that block period to send a PACKET RESOURCE REQUEST
message to initiate the two phase access defined in GSM 0460, or to send a PACKET MEASUREMENT REPORT
message, see GSM 0460.

3.5.2.1 .3.4 Packet access rejection

The network may send to the 111obi1e station an IMMEDIATE ASSIGNMENT REJECT message in unacknowledged
mode on the same CCCH timeslot on which the channel request message was received. There is no further restriction
on what part of the downlink CCCH timeslot an IMMEDIATE ASSIGNMENT REJECT message can be sent. This
message contains the request reference and a wait indication.

On receipt of an IMMEDIATE ASSIGNMENT REJECT message corresponding to one of its 3 last CHANNEL
REQUEST messages, the mobile station stops sending CHANNEL REQUEST messages, starts timer T3142 with the
indicated value, ("wait indication" information element), starts T3146 ifit has not already been started, and listens to
the downlink CCCH until T3146 expires. During this time, additional IMMEDIATE ASSIGNMENT REJECT
messages are ignored, but any immediate assignment corresponding to any other of its 3 last CHANNEL REQUEST
messages make the mobile station follow the procedure in section 3.5.2.131. Ifno such immediate assigmnent is
received, the mobile station returns to packet idle 111ode.

If the mobile station has received responses from the network on all, or in case more than 3 were sent the last 3, of its
CHANNEL REQUEST messages, it shall immediately return to packet idle mode.

The mobile station is not allowed to make a new attempt for packet access in the same cell until T3142 expires, but may
attempt packet access in an other cell after successful cell reselection. The value of the wait indication (i.e. T3142)
relates to the cell from which it was received.

The mobile station may initiate RR connection establishment in the same cell before T3142 has expired, see section
3.3.1.132.

3.5.2.14 Packet access completion

The one phase packet access procedure is completed at a successful contention resolution. The mobile station has
entered the packet transfer mode. Timer T3141 is stopped on the network side. Timer T3164 is stopped on the mobile
station side.
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3.5.2.1.5 Abnormal cases

If a failure occurs on the mobile station side before a successful contention resolution procedure is completed, the
allocated temporary block flow is released; the mobile station returns to packet idle mode, upper layers are notified
(TBF establishment failure), transactions in progress are aborted and cell reselection continues:

- Ifa TLLI mismatch has occurred during the contention resolution procedure, and the repetition of the packet
access has been repeated the maximum number of times as defined in GSM 0460, a TBF establishment failure
has occurred.

- If the information available in the mobile station, after the reception of an IMMEDIATE ASSIGNMENT
message does not satisfactorily define a PDCH, a TBF establishment failure has occurred.

- Ifthe mobile allocation indexes frequencies in more than one frequency band then a TBF establishment failure
has occurred.

- If an IMMEDIATE ASSIGNMENT message indicates a PDCH in a non-supported frequency band then a TBF
establishment failure has occurred.

On the network side, if timer T3141 elapses before a successful contention resolution procedure is completed, the
newly allocated temporary block [low is released as specified in GSM 04.60 and the packet access is forgotten.

3.5.3

The purpose of the packet downlink assignment procedure using CCCH is to establish a temporary block flow to
support the transfer of LLC PDUs in the direction from the network to the mobile station.

Packet downlink assignment procedure using CCCH

3.5.3.1 Entering the packet transfer mode: packet downlink assignment procedure

The packet downlink assignment procedure is initiated by the RR entity on the network side. It is triggered by a request
from upper layers to transfer a LLC PDU, see GSM 04.07. The request from upper layers specifies apriorily class, an
RLC mode, DRX parameters and aMS classmark associated with the packet transfer.

Upon such a request, the network shall determine whether the mobile station is in packet idle mode or packet transfer
mode. The packet downlink assignment procedure using CCCH is applicable when the mobile station is in packet idle
mode and when there is no PCCCH present in the cell.

The network may allocate a temporary flow identity and assign a packet downlink resource comprising one PDCH for a
downlink temporary block flow. The medium access method is cfynaniic allocation, see GSM 0460.

3.5.3.1.2 Initiation of the packet downlink assignment procedure

The network initiates the packet downlink assignment procedure by sending an IMMEDIATE ASSIGNMENT message
in unacknowledged mode on the CCCH timeslot corresponding to CCCH group the mobile station belongs to. If the
mobile station does not apply DRX, there is no further restriction on what part of the downlink CCCH timeslot an
IMMEDIATE ASSIGNMENT message can be sent. If the mobile station applies DRX, the message shall be sent in a
CCCH block corresponding to a paging group determined for the mobile station in packet idle mode, see GSM 05.02.

The IMMEDIATE ASSIGNMENT message contains:

the packet response type;

the packet channel description;

the initial timing advance;

the packet downlink construction, comprising:

— TLL1;

- the temporary flow identity;

- the RLC mode;
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- the power control parameters;

- optionally, the timing advance index (see GSM 05.10);

- optionally, the TBF starting time.

The medium access method is cf}/nan1ic allocation, see GSM 0460.

If frequency hopping is applied, the mobile station uses the information in the last consistent set of SI 14 messages
received on BCCH to obtain the mobile allocation. If the A/[A_CHANGE_ll/[ARK information received with the packet
channel description does not match the last consistent set of SI 14 messages, a TBF establishment failure has occurred
and the mobile station shall proceed as specified in section 3.53.1.4.

As an option, frequency hopping may be applied using the information in SI 1 message to decode the IMMEDIATE
ASSIGNMENT message, in which case the Clicmnel Description and Mobile Allocation information elements are used
in the IMMEDIATE ASSIGNMENT message to define the RF hopping channel.

On receipt of an IMMEDIATE ASSIGNMENT message stops monitoring downlink CCCI-I and switches to the
assigned PDCH and starts listening for downlink RLC/MAC blocks identified by the assigned TFI; it starts timer
T3190.

The IMMEDIATE ASSIGNMENT message may indicate a TBF starting time. Ifthe mobile station receives the
message before the TBF starting time has expired, it continues to monitor downlink CCCH, it then stops monitoring
downlink CCCH, starts timer T3190 and switches to the assigned PDCH at the frame number indicated by the TBF
starting time. If the mobile station receives the message after the TBF starting time has expired, it shall ignore the
indicated TBF starting time.

An IMMEDIATE ASSIGNMENT message may indicate a timing advance index (TAI) in the packet timing advance
IE. The mobile station shall then use the continuous update timing advance mechanism, see GSM 05.10, using PTCCH
in the same timeslot as the assigned PDCH. Ifthere is no indication of a timing advance index, the continuous update
timing advance mechanism shall not be used.

If the network does not have a valid timing advance value for the mobile station to include iii the IMMEDIATE
ASSIGNMENT message, the network shall use the procedures defined in GSM 04.60 on the assigned TBF. to obtain a
timing advance value and to update the initially assigned timing advance value before the mobile station is required to
transmit other than access burst on the newly assigned channel.

3.5.31.3 Packet downlink assignment completion

After having sent the packet downlink assignment, the network starts sending downlink RLC/MAC blocks on the
assigned packet downlink resource and the packet downlink assignment procedure is terminated at the network side.

On the mobile station side, the procedure is terminated when the mobile station receives an RLC/MAC block identified
by the assigned temporary flow identity. The mobile station stops timer T3190. The mobile station has entered packet
transfer mode.

3.5.3.1.4 Abnormal cases

If a failure occurs on the mobile station side before the packet downlink assignment procedure is completed (TBF
establishment failure), the temporary block [low is released; the mobile station retums to packet idle mode and cell
reselection continues:

- Ifthe mobile station does not receive a RLC/MAC block on the assigned PDCl—Is before timer T3190 expires,
then a TBF establishment failure has occurred.

- Ifthe information available in the mobile station, after the reception of an IMMEDIATE ASSIGNMENT
message does not satisfactorily define a PDCI-I. then a TBF establishment failure has occurred.

- If the mobile allocation in the frequency parameters indexes frequencies in 111ore than one frequency band, then
a TBF establishment failure has occurred.

- If an IMMEDIATE ASSIGNMENT message indicates a PDCH iii a non-supported frequency band. then a TBF
establishment failure has occurred.
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4 Elementary procedures for Mobility Management

4.1

This section describes the procedures used for mobility management for nor1-GPRS services and for GPRS-services at
the radio interface (Reference Point Um).

General

The i11ain function of the Mobility Management sublayer is to support the mobility ofuser terminals, such as informing
the network of its present location and providing user identity confidentiality.

A further function of the MM sublayer is to provide connection management services to the different entities of the
upper Connection Management (CM) sublayer (see GSM 04.07).

There are two sets of procedures defined in this chapter:

- MM procedures for non-GPRS services (performed by the MM entity of the MM sublayer); and

- GMM procedures for GPRS services (performed by the GMM entity and GMM-AA entity of the MM sublayer),
see GSM 04.07 [20].

All the MM procedures described in this section can only be performed if a RR connection has been established
between the MS and the network. Else, the MM sublayer has to initiate the establishment of a RR connection according
to the procedures specified in section 3.3. The GMM procedures described in this section, use services provided by the
RR sublayer without prior RR connection establishment.

GMM procedures are mandatory and applicable only for GPRS MSs and networks supporting those MSs. For GPRS
MSs which are lMSl attached for both GPRS and non-GPRS services, some MM procedures are replaced by GMM
combined procedures provided that the network operates in network operation mode l, ie. is supporting combined
GMM procedures. GMM combined procedures are not applicable for the GPRS MS operation mode C but are
mandatory for the GPRS MS operation modes A and B and networks supporting network operation mode I, see GSM
03.60.

4.1.1 Type of MM and GNIM procedures

Depending on how they can be initiated, three types of MM procedures can be distinguished:

1) MM common procedures:

A MM coi11mor1 procedure can always be initiated whilst a RR connection exists. The procedures belonging to
this type are:

Initiated by the network:

- TMSI reallocation procedure;

- authentication procedure;

- identification procedure;

- MM information procedure;

- abort procedure.

However, abort procedure is used only if an MM connection is being established or has already been
established ie. not during MM specific procedures or during lMSl detach procedure, see section 4.3.5.

Initiated by the mobile station:

- lMSl detach procedure (with the exceptions specified in section 4.3.4).

ii) MM specific procedures:
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A MM specific procedure can only be initiated if no other MM specific procedure is running or no MM
connection exists. The procedures belonging to this type are:

- normal location updating procedure;

- periodic updating procedure;

- IMSI attach procedure.

iii) MM connection management procedures:

These procedures are used to establish, maintain and release a MM connection between the mobile station and the
network, over which an entity of the upper CM layer can exchange information with its peer. A MM connection
establishment can only be performed if no MM specific procedure is running. More than one MM connection may be
active at the same time. Depending on how they can be initiated, two types of GMM procedures can be distinguished:

i) GMM common procedures:

Initiated by the network when a GMM context has been established:

- P-TMSI (re-) allocation;

- GPRS authentication and ciphering,

- GPRS identification;

- GPRS information.

ii) GMM specific procedures:

Initiated by the network and used to detach the IMSI in the network for GPRS services and/or non-GPRS
services and to release a GMM context:

- GPRS detach.

Initiated by the MS and used to attach or detach the IMSI in the network for GPRS services and/or non-
GPRS services and to establish or release a GMM context:

- GPRS attach and combined GPRS attach;

- GPRS detach and combined GPRS detach.

Initiated by the MS when a GMM context l1as been established:

- noimal routing area updating and combined routing area updating;

- periodic routing area updating.

4.1.2

The description of the states for the MM sublayer is organized as follows. The main states for the MS side, related to
the procedures, are described in section 4.1.2.1.1. The MM IDLE state is subdivided in substates for the description of
the behaviour in idle mode (section 4.1.2.1.2). This behaviour depends on an update status, described in 4.1.2.2. The
states for the network side are described in 4.1.2.3.

MM sublayer states

4.1.2.1 MM sublayer states in the mobile station

In this section, the possible states for the MM sublayer in the mobile station is described. In figure 4.1/GSM 04.08 an
overview of the MM sublayer protocol is given.

4.1.2.1.1 Main states

0 NULL
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The mobile station is inactive (e.g. power down). Important parameters are stored. Only manual action by the
user may transfer the MM sublayer to another state.

LOCATION UPDATING INITIATED

A location updating procedure has been started and the MM awaits a response from the network. The timer
T3210 is running.

WAIT FOR OUTGOING MM CONNECTION

The MM connection establishment has been started, and the MM awaits a response from the network. The
timer T3230 is running.

MM CONNECTION ACTIVE

The MM sublayer has a R connection to its peer entity on the network side. One or more MM connections
are active.

IMSI DETACH INITIATED

The IMSI detach procedure has been started. The timer T3220 is running.

PROCESS CM SERVICE PROMPT

The MM sublayer has an RR connection to its peer entity on the network side. The Mobile Station has
received a CM SERVICE PROMPT message but has not yet responded $(CCBS)$.

WAIT FOR NETWORK COMMAND

The MM sublayer has a R connection to its peer entity in the network, but no MM connection is
established. The mobile station is passive, awaiting further commands from the network. The timer T3240
may be running.

LOCATION UPDATE REJECTED

A location updating procedure l1as been rejected and RR connection release is awaited. The timer T3240 is
running.
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Figure 4.1a I GSM 04.08: Overview mobility management protocol I MS Side
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Additions to Figure 4.1.aIGSM 04.08

I3. WAIT FOR RR CONNECTION (LOCATION UPDATING)

The MM sublayer has requested RR connection establishment for starting the location updating procedure.

I4. WAIT FOR RR CONNECTION (MM CONNECTION)

The MM sublayer has requested RR connection establishment for dedicated mode for starting the MM
connection establishment.

15. WAIT FOR RR CONNECTION (IMSI DETACH)

The MM sublayer has requested RR connection establishment for starting the IMSI detach procedure.

17. WAIT FOR REESTABLISH
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A lower layer failure has occurred and re-establishment may be performed from the disturbed CM layer
entities.

18. WAIT FOR RR ACTIVE

The MM sublayer has requested activation of the RR sublayer.

19. MM IDLE

There is no MM procedure running and no RR connection exists except that a local MM context may exist
when the RR sublayer is in Group Receive mode. This is a compound state, and the actual behaviour of the
mobile station to Connection Management requests is determined by the actual substate as described
hereafter.

20. WAIT FOR ADDITIONAL OUTGOING MM CONNECTION.

The MM connection establishment for an additional MM connection has been started, and the MM awaits
response from the network.

21. MM CONNECTION ACTIVE (GROUP TRANSMIT MODE)

(Only applicable for mobile stations supporting VGCS talkingz) The MM sublayer has an RR connection on
the VGCS channel to its peer entity on the network side. Only one MM connection is active.

22. WAIT FOR RR CONNECTION (GROUP TRANSMIT MODE)

(Only applicable for mobile stations supporting VGCS talkingz) The MM sublayer has requested to perform
an uplink access on the VGCS channel.

23. LOCATION UPDATING PENDING

(Only applicable for GPRS MS operation modes A and B, not shown in figure 4.1a) A location updating has
been started using the combined GPRS routing area updating procedure.

24. IMSI DETACH PENDING

(Only applicable for GPRS MS operation modes A a11d B; not shown in figure 4.1a) An IMSI detach for
non-GPRS services l1as been started using the combined GPRS detach procedure at not switching off.

4.12.1.2 Substates of the MM IDLE state

For the description of the behaviour of the M5 the MM IDLE state is subdivided in several substates, also called the
service states. The service state pertains to the whole MS (ME alone if no SIM is inserted, or ME plus SIM.) The
service state depends on the update status (see 4.1.2.2) and on the selected cell.

191 NORMAL SERVICE

Valid subscriber data are available, update status is U1, a cell is selected that belongs to the LA where the
subscriber is registered.

In this state, all requests from the CM layers are treated nonnally.

19.2 ATTEMPTING TO UPDATE

Valid subscriber data are available, update status is U2 and a cell is selected. Requests from upper layers are
accepted. Emergency call requests are treated nonnally, otherwise the request triggers first a location
updating attempt in the selected cell, and then triggers the needed procedure only in case of successful
location updating, otherwise the request is rejected.

19.3 LIMITED SERVICE

Valid subscriber data are available, update status is U3, and a cell is selected, which is known not to be able
to provide normal service. Only emergency services are offered.

194 NO IMSI
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No valid subscriber data (no SIM, or the SIM is not considered valid by the ME), and a cell is selected. Only
emergency services are offered.

195 NO CELL AVAILABLE

No cell can be selected. This state is entered after a first intensive search failed (state 197). Cells are
searched at a low rhythm. No services are offered.

19.6 LOCATION UPDATE NEEDED

Valid subscriber data are available, and for some reason a location updating must be done as soon as possible
(for instance update status is U1 but the selected cell is not in the registered LA, or the timer has expired, ...).
This state is usually of no duration, but can last, eg, in the case of access class blocking.

19.7 PLMN SEARCH

The mobile station is searching for PLMNs, and the conditions for state 19.8 are not met. This state is ended
when either a cell is selected (the new state is 19.1, 19.3 or 19.6), or when it is concluded that no cell is
available for the moment (the new state is 19.5).

19.8 PLMN SEARCH, NORMAL SERVICE

Valid subscriber data are available, update status is U1, a cell is selected which belongs to the LA where the
subscriber is registered, and the mobile station is searching for PLMNs. This state is ended when either a cell
is selected (the new state is 19.1, 19.3 or 19.6), or when it is concluded that no cell is available for the
moment (the new state is 19.5).

19.9 RECEIVING GROUP CALL (NORMAL SERVICE)

Only applicable for mobile stations supporting VGCS listening or VBS listening. Valid subscriber data are
available, update status is U1, a VGCS channel or VBS channel is received in a cell that belongs to the LA
where the subscriber is registered.

In this state, only requests from the GCC or BCC layers are treated.

19.10 RECEIVING GROUP CALL (LIMITED SERVICE)

Only applicable for mobile stations supporting VGCS listening or VBS listening. Valid subscriber data are
available, update status is U3, a VGCS channel or VBS channel is received in a cell which is known not to
be able to provide normal service.

In this state, only requests from the GCC or BCC layers for the reception of VGCS or VBS calls are treated
and group call emergency services are offered.

4.1.2.2 The update Status

In parallel with the sublayer states described in section 4.1.2.1 and which control the MM sublayer protocol, an update
status exists.

The update status peitains to a specific subscriber embodied by a SIM. This status is defined even when the subscriber
is not activated (SIM removed or connected to a switched-off ME). It is stored in a non volatile memory in the SIM.
The update status is changed only as a result ofa location updating procedure attempt (with the exception of an
authentication failure and of some cases of CM service rejection).

U1 UPDATED

The last location updating attempt was successful (correct procedure outcome, and the answer was
acceptance from the network). With this status, the SIM contains also the LAI of the LA where the
subscriber is registered, and possibly valid TMSI, ciphering key and ciphering key sequence number. The
"Location update status" stored on the SIM shall be "updated".

U2 NOT UPDATED

The last location updating attempt made failed procedurally (no significant answer was received from the
network, including the cases of failures or congestion inside the network).
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For this status, the SIM does not contain any valid LAI, TMSI, ciphering key or ciphering key sequence
number. For compatibility reasons, all these fields must be set to the "deleted" value at the moment the status
is set to NOT UPDATED. However the presence of other values shall not be considered an error by the
mobile station. The "Location update status" stored on the SIM shall be "not updated".

U3 ROAMING NOT ALLOWED

4.1.2.3

1

2

4

6

7

8

8

9

l

ETSI

The last location updating attempt run correctly, but the answer from the network was negative (because of
roaming or subscription restrictions).

For this status, the SIM does not contain any valid LAI, TMSI, ciphering key or ciphering key sequence
number. For compatibility reasons, all these fields must be set to the “deleted“ value at the moment the status
is set to ROAMING NOT ALLOWED. However the presence of other values shall not be considered an
error by the mobile station. The "Location update status“ stored on the SIM shall be "Location Area not
allowed“.

MM sublayer states on the network side

. IDLE

The MM sublayer is not active except possibly when the RR sublayer is in Group Receive mode.

. WAIT FOR RR CONNECTION

The MM sublayer has received a request for MM connection establishment from the CM layer. A R
connection to the mobile station is requested from the RR sublayer (i.e. paging is performed).

. MM CONNECTION ACTIVE

The MM sublayer has a R connection to a mobile station. One or more MM connections are active.

. IDENTIFICATION INITIATED

The identification procedure has been started by the network. The timer T3270 is running.

. AUTHENTICATION INITIATED

The authentication procedure has been started by the network. The timer T3260 is running.

. TMSI REALLOCATION INITIATED

The TMSI reallocation procedure has been started by the network. The timer T3 250 is running.

. CIPHERING MODE INITIATED

The cipher mode setting procedure has been requested to the RR sublayer.

a. WAIT FOR MOBILE ORIGINATED MM CONNECTION

A CM SERVICE REQUEST message is received and processed, and the MM sublayer awaits the “opening
message" of the MM connection.

b. WAIT FOR NETWORK ORIGINATED MM CONNECTION

A CM SERVICE PROMPT message has been sent by the network and the MM sublayer awaits the “opening
message” of the MM connection $(CCBS)$.

. WAIT FOR REESTABLISHMENT

The RR connection to a mobile station with one or more active MM connection has been lost. The network

awaits a possible re-establishnient request from the mobile station.

0. WAIT OF A GROUP CALL
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Only applicable in case for mobile station supporting VGCS talking. The MM sublayer has received a
request for establishing a VGCS from the GCC subla_ver. The request for establishing a VGCS channels is
given to the RR sublayer.

11. GROUP CALL ACTIVE

Only applicable in case of mobile station supporting VGCS talking. A VGCS channel is established by the
RR sublayer. An RR connection to the talking mobile station can be established by the RR sublayer on the
VGCS channel. The MM sub1a_ver is active but no sending of MM message between the network and the
mobile station has occured.

12. MM CONNECTION ACTIVE (GROUP CALL)

Only applicable in case of mobile station supporting VGCS talking. The MM sublayer has a RR connection
to the talking mobile station on the VGCS channel. Only one MM connection is active.

13. WAIT FOR BROADCAST CALL

Only applicable in case of VBS. The MM sublayer has received a request for a VBS establishment from the
BCC sublayer. The request for establishment of VBS channels is given to the RR sublayer.

14. BROADCAST CALL ACTIVE

Only applicable in case ofVBS. A VBS channel is established by the RR sublayer. The MM sublayer is
active but no explicit MM establishment between the Network and the mobile station has occurred.

4.1.3

In this section, the GMM protocol of the MS and the network are described by means of two different state machines.
In section 4.1.3.1, the states of the GMM entity in the MS are introduced. The behaviour of the MS depends on a GPRS
update status that is described in section 4.1.3.2. The states for the network side are described in section 4.1.3.3.

GPRS mobility management (GMM) sublayer states

4.1.3.1 GIVIM states in the MS

In this section, the possible GMM states are described of a GMM entity in the mobile station. Section 4.1.3.1.1
summarises the main states ofa GMM entity, see figure 4.1b/GSM 04.08. The substates that have been defined are
described in section 4.1.3.12 and section 4.1.3.1.3.

However, it should be noted that this section does not include a description of the detailed behaviour of the MS in the
single states and does not cover abnormal cases. Thus, figure 4.1b/GSM 04.08 is rather intended to give an overview of
the state transitions than to be a complete state transition diagram. A detailed description of the behaviour of the MS is
given in section 4.2. Especially, with respect to the behaviour of the MS in abnormal cases it is referred to section 4.7.

4.1.3.1.1 Main states

4.1.3.1.1.1 GMM-NULL

The GPRS capabilit_v is disabled in the MS. No GPRS mobility management function shall be performed in this state.

4.1.3.1.1.2 GMM-DEREGISTERED

The GPRS capability has been enabled in the MS, but no GMM context has been established. In this state, the MS may
establish a GMM context by starting the GPRS attach or combined GPRS attach procedure.

4.1.3.1.1.3 GMM-REGISTERED-INITIATED

A GPRS attach or combined GPRS attach procedure has been started and the MS is awaiting a response from the
network.
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4.1.3.1.1.4 GMM-REGISTERED

A GMM context has been established, i.e. the GPRS attach or combined GPRS attach procedure has been successfully
performed. In this state, the MS may activate PDP contexts, may send and receive user data and signalling information
and may reply to a page request. Furthermore, cell and routing area updating are performed.

4.1.3.1.1.5 GMM-DEREGISTERED-INITIATED

The MS has requested release of the GMM context by starting the GPRS detach or combined GPRS detach procedure.
This state is only entered if the MS is not being switched off at detach request.

4.1 .3.1 .1.6 GMM-ROUTING-AREA-LIPDATING-INITIATED

A routing area updating procedure has been started and the MS is awaiting a response from the network.

4.1.3.12 Substates of state GMM-DEREGISTERED

The GMM-DEREGISTERED state is subdivided into several substates as explained below. The substates pertain to the
whole MS (ME alone ifno SIM is inserted, or ME plus SIM). The selection of the appropriate substate depends on the
GPRS update status, see section 4.1.3.2, and on the selected cell.

4.1.3.1.2.1 GMM-DEREG|STERED.NORMAL-SERVICE

Valid subscriber data is available, the GPRS update status is GU1 or GU2. a cell has been selected. In this state, a
request for GPRS attach is performed using the stored temporary mobile subscriber identity for GPRS (P-TMSI),
routing area identification (RAI) and GPRS ciphering key sequence number in case of GU1. If the GPRS update status
is GU2, the lMSl shall be used to attach for GPRS services.

4.1.3.1.2.2 GIVIM-DEREG|STERED.L|M|TED-SERVICE

Valid subscriber data is available, GPRS update status is GU3, and a cell is selected, which is known not to be able to
provide normal service.

4.1.3.1.2.3 GMM-DEREG|STERED.ATTACH-NEEDED

Valid subscriber data is available and for some reason a GPRS attach must be performed as soon as possible. This state
is usually of no duration, but can last, eg. if the access class is blocked.

4.1.3.1.2.4 GIVIM-DEREGISTERED.ATTEN|PTING-TO-ATTACH

The GPRS update status is GU2, a cell is selected, a previous GPRS attach was rejected. The execution of further attach
procedures depends on the GPRS attach attempt counter. No GMM procedure except GPRS attach shall be initiated by
the MS in this substate.

4.1.3.1.2.5 GMM-DEREG|STERED.NO-IMSI

No valid subscriber data is available (no SIM, or the SIM is not considered valid by the ME) and a cell has been
selected.

4.1.3.1.2.6 GMM-DEREGISTERED.NO-CELL-AVAILABLE

No cell can be selected. This substate is entered after a first intensive search failed (substate PLMN SEARCH). Cells
are searched for at a low rhythm. No services are offered.

4.1.3.1.2.7 GMM-DEREGISTERED.PLMN-SEARCH

The mobile station is searching for PLMNs. This substate is left either when a cell has been selected (the new substate
is NORMAL-SERVICE or LIMITED-SERVICE) or when it has been concluded that no cell is available at the moment
(the new substate is NO-CELL-AVAILABLE).
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4.1 .3.1 .3 Substates of state GMM-REGISTERED

The state GMM-REGISTERED is subdivided into several substate as explained below. The substates pertain to the
whole MS (ME alone if no SIM is inserted, or ME plus SlM.).

4.1 .3.1 .3.1 GIVIM-REGISTERED.NORMAL-SERVICE

User data and signalling information may be sent and received.

4.1.3.1.3.2 GMM-REGISTEREDSUSPENDED

. The MS shall enter this substate when entering dedicated mode and when the MS limitations makes it unable to
communicate on GPRS channels... In this substate, no user data should be sent and no signalling information shall be
sent. The MS shall leave this substate when leaving dedicated mode.

4.1.3.1.3.3 GMM-REG|STERED.UPDATE-NEEDED

The MS has to perform a routing area updating procedure, but its access class is not allowed in the cell. The procedure
will be initiated as soon as access is granted (this might be due to a cell-reselection or due to change of the access class
of the current cell). No GMM procedure except routing area updating shall be initiated by the MS in this substate. In
this substate, no user data and no signalling information shall be sent.

4.1.3.1.3.4 GMM-REGISTERED.ATTEMPTING-TO-UPDATE

A routing area updating procedure failed due to a rrrissing response from the network. The MS retries the procedure
controlled by timers and a GPRS attempt counter. No GMM procedure except routing area updating shall be initiated
by the MS in this substate. No data shall be sent or received.

4.1.3.1.3.5 GMM-REGISTERED.NO-CELL-AVAILABLE

GPRS coverage has been lost. In this substate, the MS shall not initiate any GMM procedures except of cell (and
PLMN) reselection.
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Figure 4.1 bIGSM 04.08:GMM main states in the MS

GPRS update status

In addition to the GMM sublayer states described so far, a GPRS update status exists.

The GPRS update status pertains to a specific subscriber embodied by a SIM. This status is defined even when the
subscriber is not activated (SIM removed or connected to a switched off ME). It is stored in a non volatile memoiy in
the SIM. The GPRS update status is changed only after execution of a GPRS attach or routing area updating procedure.

ETSI

GUI: UPDATED

The last GPRS attach or routing area updating attempt was successful (correct procedure outcome, and the
answer was accepted by the network). The SIM contains the RAI of the routing area (RA) to which the
subscriber was attached, and possibly a valid P-TMSI, GPRS ciphering key and GPRS ciphering key sequence
number.

GU22 NOT UPDATED

The last GPRS attach or routing area updating attempt failed procedurally, ie. no response was received from
the network. This includes the cases offailures or congestion inside the network.

In this case, the SIM does not contain any valid RAI, P-TMSI, GPRS ciphering key or GPRS ciphering key
sequence number. For compatibility reasons, all these fields shall be set to the “deleted” value at the moment the
status is set to NOT UPDATED. However, the presence of other values shall not be considered an error by the
MS.

GU32 ROAMING NOT ALLOWED
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The last GPRS attach or routing area updating attempt was correctly performed, but the answer from the
network was negative (because of roaming or subscription restrictions).

For this status, the SIM does not contain any valid RAI, P-TMSI, GPRS ciphering key or GPRS ciphering key
sequence number. For compatibility reasons, all these fields must be set to the value “deleted” at the moment the
status is set to ROAMING NOT ALLOWED. However, the presence of other values shall not be considered an
error by the MS.

4.1.3.3 G|\/IM mobility management states on the network side

In this subsection, the possible states are described for the GMM on the network side. Section 4.1.3.3.1 summarises the
main states. The corresponding substates are described in section 4.1.3.3.2.

However, it should be noted that this section does not include a description of the detailed behaviour of the network in
the single states and does not cover abnormal cases. Thus, figure 4.1c/GSM 04.08 is rather intended to give an
overview of the state transitions than to be a complete state transition diagram. A detailed description of the behaviour
of the MS is given in section 4.2. Especially, with respect to the behaviour of the MS in abnormal cases it is referred to
section 4.7.

4.1.33.1 Main States

4.1.3.3.1.1 GIVIM-DEREGISTERED

The network has no GMM context or the GMM context is marked as detached, the MS is detached. In this state, the
network may answer to a GPRS attach or combined GPRS attach procedure initiated by the MS.

4.1.3.3.1.2 GMM-COMMON-PROCEDURE-INITIATED

A common GMM procedure, as defined in section 4.1.1, has been started. The network is awaiting the answer from the
MS.

4.1.3.3.1.3 GMM-REGISTERED

The GMM context has been established and the GPRS attach procedure has been successfully performed.

4.1.3.3.1.4 GMM-DEREGISTERED-INITIATED

The network has started a GPRS detach procedure and is awaiting the answer from the MS.

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05-00099



GSM 04.08 Version 6.1.1 Release 1997 100 TS 100 940 V6.1.1 (1998-08)

 
  

I)E'l'ACl-I accepted
Lower layer failure

- MS initiated \DETACII requested
AU rejected

Imp|icitDT.TAClI T
- A'l"l'ACl-I procedure TD

successful

- Network initiated
Dl:"I'ACl-I requested  

 
 

- COMMON procedure - COMMON procedure
requested requested

- COMMON procedure - COMMON procedure
failed successful

- l.ower layer failure - ATTACII proceduresuccessful 
Figure 4.1clGSM 04.08: GMM main states on the network side

4.1.3.3.2 Substates of state GMM—REG|STERED

The state GMM-REGISTERED is subdivided into two substates as explained below.

4.1.3.3.2.1 GMM-REGISTERED.NORMAL-SERVICE

User data and signalling iiifomiation may be sent and received.

4.1.3.3.2.2 GIVIM-REG|STERED.SUSPENDED

In this substate, the lower layers shall be prevented of sending user data or signalling information.

4.2 Behaviour of the MS in MM Idle state, GMM-

DEREGISTERED state and GMM—REG|STERED state

In this section, the detailed behaviour of the MS in the main states MM IDLE, GMM-DEREGISTERED and GMM-
REGISTERED is described. Sections 42.1 to 4.2.3 refer to the state MM IDLE, whereas section 4.2.4 and section 4.2.5
refer to the states GMM-DEREGISTERED and GMM-REGISTERED, respectively.

The MM IDLE state is entered when none of the MM procedures are running and no RR connection exists. It is left
when one of tlie MM procedures are triggered or an RR connection is established.

The specific behaviour in the MM IDLE state depends on the service state of the mobile station as described in section
4.12.1.2. The service state depends in particular on the update status which is defined in section 4.1.2.2.

How an appropriate service state is chosen after power on is described in section 4.2.1, and the specific behaviour of
the mobile station in MM IDLE state is described in section 4.2.2. The service state chosen when the MM IDLE state is

returned to from any state except NULL state is described in 4.2.3.

It should be noted that transitions between the various MM idle states are caused by (e.g.):
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- results of procedures on RR connected mode (see section 4.2.3)‘,

- insertion or removal of the SIM;

- cell selection/reselection (see also GSM 03.22);

- PLMN search;

- loss of coverage.

How various MM procedures affects the service state and the update status is described in the detailed descriptions of
the procedures in sections 4.3 to 4.5.

4.2.1 Primary Service State selection

4.2.1.1 Selection of the Service State after Power On.

When mobility management is activated after power-on, the service state is I9.7 PLMN SEARCH. The detailed
processing in this state is described in detail in GSM 03.22 and 05.08, where procedures for power on and selection of
PLMN is described in detail. If the "Location update status“ stored on the SIM is different from "updated", then the
mobile shall act as if the "Location update status" stored on the SIM is "not updated".

The service state when the PLMN SEARCH state is left depends on the outcome of the search and on the presence of
the SIM:

- if no cell has been found, the state is NO CELL AVAILABLE, until a cell is found;

- ifno SIM is present the state is NO IMSI;

- if the mobile station has been continuously activated since loosing coverage and then returns to coverage, and if
the selected cell is in the location area where the mobile station is registered and the timer T3212 has not
expired, then the state is NORMAL SERVICE;

- if the selected cell is in the location area where the mobile station is registered and IMSI ATTACH is not
required and timer T3212 has not expired, then the state is NORMAL SERVICE;

- if the mobile station is in automatic network selection mode and the selected cell is in a forbidden PLMN or a

forbidden LA, then the mobile station enters the LIMITED SERVICE state;

- if the mobile station is in manual network selection mode and no cell ofthe selected PLMN has been found, then
the mobile station enters the LIMITED SERVICE state;

- otherwise, the mobile station enters the LOCATION UPDATE NEEDED state.

4.2.1.2 Other Cases

The state PLMN SEARCH is also entered in the following cases:

- In state NO IMSI, a SIM is inserted,

- In any state except NO IMSI, NO CELL AVAILABLE, NORMAL SERVICE and RECEIVING GROUP
CALL (NORMAL SERVICE) after the user has asked for a PLMN selection,

- In any state except NO IMSI and NO CELL AVAILABLE, coverage is lost;

- Roaming is denied;

- optionally, when the mobile station is in the ATTEMPTING TO UPDATE state and is in Automatic Network
Selection mode and location update attempt counter is greater than or equal to 4.

The service state when the PLMN SEARCH is left depends on the outcome of the search and on the presence of the
SIM as specified in paragraph 4.2.1.1.
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4.2.2 Detailed Description of the MS behaviour in MM IDLE State.

In the MM IDLE state the mobile station shall behave according to the service state. In the following sections the
behaviour is described for the non transient service states. It should be noted that after procedures in R connected
mode, e.g. location updating procedures, section 4.2.3 applies which specifies the selection of the MM idle state.
Furthermore when in sub-state NORMAL SERVICE, ifa PLMN selection is requested, the MS enters sub-state
SEARCH FOR PLMN, NORMAL SERVICE.

4.2.2.1 Service State, NORMAL SERVICE

When in state MM IDLE and service state NORMAL SERVICE, the mobile station shall:

perform normal location updating when a new location area is entered;

- perform location updating procedure at expiry of timer T3211 or T3213,

- perform periodic updating at expiration of timer T3212,

- perform IMSI detach;

- support requests from the CM layer;

respond to paging.

In addition, mobile stations supporting VGCS listening or VBS listening shall:

- indicate notifications to the GCC or BCC sublayer;

- respond to notification if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for
which no channel description has been received in the notification by the RR sublayer;

- request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the
reception of a voice group or broadcast call for which a channel description has been received in the notification
by the RR sublayer and then go to the service state RECEIVING GROUP CALL (NORMAL SERVICE).

4.2.2.2 Service State, ATTEMPTING TO UPDATE

When in state MM IDLE and service state ATTEMPTING TO UPDATE the mobile station shall:

- perform location updating procedure at expiry of timer T3211 or T3213;

- perform normal location updating when the location area identification of the serving cell changes;

- if entry into this state was caused by c) or d) or f) (with cause different from "abnormal release, unspecified“) or
g) (with cause “retry upon entry into a new cell") of section 4.4.4.‘), then location updating shall be performed
when anew cell is entered;

- if entry into this state was caused by e) or f) (with cause “abnormal release, unspecified") or g) (with cause
different from "retry upon entry into a new cell") of section 4.4.4.9, then location updating shall not be
performed because a new cell is entered;

- perform normal location updating at expiry of timer T3212;

- not perform IMSI detach;

- support request for emergency calls;

- use other request from CM layer as triggering of normal location updating procedure (if the location updating
procedure is successful, then the request for MM connection is accepted, see section 4.5.1);

respond to paging (with IMSI).

In addition, mobile stations supporting VGCS listening or VBS listening shall:
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indicate notifications to the GCC or BCC sublayer for which a channel description has been received in the
notification by the RR sublayer;

reject requests of the GCC or BCC sublayer to respond to notifications for which no channel description has
been received in the notification by the RR sublayer;

request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the
reception ofa voice group or broadcast call for which a channel description has been received in the notification
by the RR sublayer and then go to the service state RECEIVING GROUP CALL (LIMITED SERVICE).

Service State, LIMITED SERVICE

When in state MM IDLE and service state LIMITED SERVICE the mobile station shall:

not perform periodic updating;

not perform IMSI detach;

reject any requests from CM entities for MM connections except for emergency calls;

perform normal location updating when a cell is entered which may provide normal service (e.g. location area
not in one of the forbidden LAI lists.);

it may respond to paging (with IMSI).

In addition; mobile stations supporting VGCS listening or VBS listening shall:

4.2.2.4

indicate notifications to the GCC or BCC sublayer for which a channel description has been received in the
notification by the RR sublayer;

reject requests of the GCC or BCC sublayer to respond to notifications for which no channel description has
been received in the notification by the RR sublayer;

request the RR sublayer to receive a voice group or broadcast call if tl1e GCC or BCC sublayer requests the
reception of a voice group or broadcast call for which a channel description I1as been received in the notification
by the RR sublayer and then go to the service state RECEIVING GROUP CALL (LIMITED SERVICE).

Service State, NO IMSI

When in state MM IDLE and service state NO IMSI the mobile station shall (see section 3.2; GSM 03.22 and
GSM 05.03):

not start any normal location updating attempt;

not perform periodic updating;

not perform IMSI detach if powered down;

reject any request from CM entities for MM connections except for emergency calls;

not respond to paging;

only perform default cell selection.

In addition, mobile stations supporting VGCS listening or VBS listening shall:

4.2.2.5

not indicate notifications to the GCC or BCC layer.

Service State, SEARCH FOR PLMN, NORMAL SERVICE

When in state MM IDLE and service state SEARCH FOR PLMN, NORMAL SERVICE the mobile station shall:
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if timer T3212 expires in this state perform a periodic location updating procedure at the latest if and when back
to NORMAL SERVICE state;

perform IMSI detach;

support requests from the CM layer;

listen as far as possible to paging; and respond.

In addition, mobile stations supporting VGCS listening or VBS listening shall:

4.2.2.6

listen as far as possible to notifications and indicate notifications to the GCC or BCC layer;

respond to notification if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for
which no channel description has been received in the notification by the RR sublayer;

request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the
reception ofa voice group or broadcast call for which a channel description has been received in the notification
by the RR sublayer.

Service State, SEARCH FOR PLMN

When in state MM IDLE and service state SEARCH FOR PLMN the mobile station shall:

4.2.2.7

not start any normal location updating attempt;

not perform periodic updating;

not perform IMSI detach if powered down;

reject any request from CM entities for MM connections except emergency calls;

not respond to paging.

Service State, RECEIVING GROUP CALL (NORIVIAL SERVICE)

Only applicable for mobile stations suppoiting VGCS listening or VBS listening:

When in state MM IDLE and service state RECEIVING GROUP CALL (NORMAL SERVICE); the mobile station
shall:

4.2.2.8

perform normal location updating when a new location area is entered;

perform location updating procedure at expiry of timer T3211 or T3213;

perform periodic updating at expiration of timer T3212;

perform IMSI detach;

support requests from the GCC or BCC layers;

indicate notifications or paging inforinations to the GCC or BCC layer;

respond to notification if the GCC or BCC sublaycr requests the reception of a voice group or broadcast call for
which no channel description has been received in the notification by the RR sublayer;

request the RR sublaycr to receive another voice group or broadcast call if the GCC or BCC sublayer requests
the reception of a voice group or broadcast call for which a channel description has been received in the
notification by the RR sublayer.

Service State, RECEIVING GROUP CALL (LIMITED SERVICE)

Only applicable for mobile stations supporting VGCS listening or VBS listening:
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When in state MM IDLE and service state RECEIVING GROUP CALL (LIMITED SERVICE), the mobile station
shall:

4.2.3

not perfonn periodic updating;

not perfonn IMSI detach;

reject any requests from CM entities for MM connections except for emergency calls;

perfonn normal location updating when a cell is entered which may provide normal service (eg. location area
not in one of the forbidden LAI lists);

it may respond to paging (with IMSI);

indicate notifications to the GCC or BCC sublayer for which a channel description has been received in the
notification by the RR sublayer;

reject requests of the GCC or BCC sublayer to respond to notifications for which no channel description has
been received in the notification by the RR sublayer;

request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the
reception ofa voice group or broadcast call for which a channel description has been received in the notification
by the RR sublayer and then go to the service state RECEIVING GROUP CALL (LIMITED SERVICE).

Service state when back to state MM IDLE from another state

When retuming to MM IDLE, e.g., after a location updating procedure, the mobile station selects the cell as specified in
GSM 03.22. With one exception, this is a normal cell selection.

If this return to idle state is not subsequent to a location updating procedure terminated with reception of cause
"Roaming not allowed in this location area" the service state depends on the result of the cell selection procedure, on
the update status of the mobile station, on the location data stored in the mobile station and on the presence of the SIM:

if no cell has been found, the state is NO CELL AVAILABLE, until a cell is found;

if no SIM is present, or if the inserted SIM is considered invalid by the MS, the state is NO IMSI;

if the selected cell is in the location area where the MS is registered, then the state is NORMAL SERVICE; it
shall be noted that this also includes an abnonnal case described in paragraph 4.4.4.9;

(Only applicable for mobile stations supporting VGCS listening or VBS listening.) if the mobile stations was in
the service state RECEIVING GROUP CALL (NORMAL SERVICE) or RECEIVING GROUP CALL
(LIMITED SERVICE) before the location updating procedure and the selected cell is in the location area where
the mobile station is registered, then the state is RECEIVING GROUP CALL (NORMAL SERVICE);

if the selected cell is in a location area where the mobile station is not registered but in which the MS is allowed
to attempt a location update, then the state is LOCATION UPDATE NEEDED;

if the selected cell is in a location area where the mobile station is not allowed to attempt a location update, then
the state is LIMITED SERVICE;

(Only applicable for MSs supporting VGCS listening or VBS listening.) if the MSs was in the service state
RECEIVING GROUP CALL (NORMAL SERVICE) or RECEIVING GROUP CALL (LIMITED SERVICE)
before the location updating procedure and the selected cell is in the location area where the MS is not allowed
to attempt a location update, then the state is RECEIVING GROUP CALL (LIMITED SERVICE),

after some abnonnal cases occurring during an unsuccessful location updating procedure, as described in
paragraph 4.4.4.9, the state is ATTEMPTING TO UPDATE.

In case of a return from a location updating procedure to which was answered "Roaming not allowed in this location
area“, the service state PLMN SEARCH is entered as specified in section 4.2.1.2.
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4.2.4 Behaviour in state GMM-DEREGISTERED

The state GMM-DEREGISTERED is entered when:

- the MS is switched on,

- the GPRS capability has been enabled in the MS;

- a GPRS detach or combined GPRS detach procedure has been performed; or

- a GMM procedure has failed (except routing area updating, see 4.7.5).

The selection of the appropriate substate of GMM-DEREGISTERED after switching on is described in section 4.2.4.1.
The specific behaviour of the MS in state GMM-DEREGISTERED is described in section 4.2.4.2. The substate chosen
when the GMM-DEREGISTERED state is retumed to from another state except state GMM-NULL is described in
section 4.243.

It should be noted that transitions between the various substates of GMM-DEREGISTERED are caused by (eg):

- insertion or removal of the SIM,

- cell selection/reselection (see also GSM 0322 [I4j);

- PLMN search;

- loss/regain of coverage; or

- change of RA.

How various GMM procedures affect the GMM-DEREGISTERED substates and the GPRS update status is described
in the detailed description of the GMM procedures in section 47.

4.2.4.1 Primary substate selection

4.2.4.1.1

When the MS is switched on, the substate shall be PLMN-SEARCH in case the SIM is inserted and valid. See
GSM 0322 [14] and 05.08 [34] for further details.

Selection of the substate after power on or enabling the MS's GPRS capability

When the GPRS capability in an activated MS has been enabled, the selection of the GMM-DEREGISTERED substate
depends on the MM state and the GPRS update status.

The substate chosen after PLMN-SEARCH, in case of power on or after enabling of the GPRS capability is:

- if the cell is not supporting GPRS, the substate shall be NO-CELL-AVAILABLE;

- if no SIM is present the substate shall be NO-IMSI;

- if a cell supporting GPRS has been found and the PLMN or LA is not in the forbidden list, then the substate shall
be NORMAL-SERVICE;

- if the MS is in automatic network selection mode and the selected cell supporting GPRS is in a forbidden PLMN
or a forbidden LA, then the MS shall enter the substate LIMITED-SERVICE;

- if the MS is in manual network selection mode and no cell supporting GPRS of the selected PLMN has been
found, the MS shall enter the substate NO-CELL-AVAILABLE.

4.2.4.1.2 Other Cases

When the MM state is IDLE, the state PLMN-SEARCH shall also be entered in the following cases:

- when a SIM is inserted in substate NO-IMSI;

- when the user has asked for a PLMN selection in substate LIMITED-SERVICE;
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- when coverage is lost in substate NORMAL-SERVICE or substate LIMITED-SERVICE;

- when the MS is in automatic network selection mode and the GPRS attempt counter is greater than or equal to 4.

4.2.4.2 Detailed description of the MS behaviour in state GMM—DEREG|STERED

In state GMM-DEREGISTERED, the MS shall behave according to the substate. In the following sections, the
behaviour is described for the non transient substates.

4.2.4.2.1 Substate, NORMAL-SERVICE

The MS shall:

- perform GPRS attach.

42.4.2.2 Substate, ATTEMPTING-TO-ATTACH

The MS shall:

- perform GPRS attach on the expiry of timers T3311 or T3302;

- perform GPRS attach when the routing area of the serving cell changes and is not in the forbidden lists;

- if entry into this state was caused by d in 4.73.1.5 with cause “Retry upon entry into a new cell”, GPRS attach
shall be performed when a new cell is entered.

- perform cell updates when the MS enters a new cell in the same RA.

4.2.42.3 Substate, LIMITED-SERVICE

The MS shall:

- perform GPRS attach when a cell is entered which i11ay provide normal service (eg. location area is not in one
of the forbidden lists);

4.2.4.2.4 Substate, NO-IMSI

The MS shall:

- only perform default cell selection;

4.2.4.2.5 Substate, NO-CELL

The MS shall:

- perform cell selection according to GSM 03.22 [14] and shall choose an appropriate substate.

4.2.4.2.6 Substate, PLMN-SEARCH

No specific action is required in this substate.

4.2.4.2.7 Substate, ATTACH-NEEDED

The MS shall start a GPRS attach procedure if still needed as soon as the access class allows network contact in the
selected cell.

4.2.4.3 Substate when back to state GMN|—DEREG|STERED from another GMM
state

When returning to state GMM-DEREGISTERED, the MS shall select a cell as specified in GSM 0322 [14].
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If this transition back to state GMM-DEREGISTERED is not subsequent to a GPRS attach or routing area updating
procedure tenninated with cause “Roaming not allowed in this location area”, the substate depends on the result of the
cell selection procedure, on the GPRS update status of the MS, on the location area data stored in the MS and on the
presence of the SIM:

- if no cell has been found, the substate is NO-CELL-AVAILABLE, until a cell is found;

- if no SIM is present or if the inserted SIM is considered invalid by the MS, the substate shall be NO-IMSI;

- if the selected cell is in a location area where the MS is allowed to roam, the substate shall be NORMAL-
SERVICE;

- if the selected cell is in a location area where the MS is not allowed to roam, the state shall be LIMITED-
SERVICE.

If the state GMM-DEREGISTERED is entered after execution ofa GPRS attach or routing area updating procedure
with result “Roaming not allowed in this location area”, the substate PLMN-SEARCH shall be entered if the MM state
is IDLE, otherwise the substate entered is LIMITED-SERVICE.

4.2.5 Behaviour in state GMM-REGISTERED

The state GMM-REGISTERED is entered when:

- a GMM context is established, ie. the MS is IMSI attached for GPRS services only or for GPRS and non-GPRS
services.

The specific behaviour of the MS in state GMM-REGISTERED is described in section 4.2.5.]. The primary substate
when entering the state GMM-REGISTERED is always NORMAL-SERVICE.

It should be noted that transitions between the various substates of GMM-REGISTERED are caused by (eg):

- cell selection/reselection (see also GSM 03.22);

- change of RA;

- loss/regain of coverage.

How various GMM procedures affect the GMM-REGISTERED substates is described in the detailed description of the
procedures in section 4.7.

4.2.5.1 Detailed description of the MS behaviour in state G|\/|M—REG|STERED

In state GMM-REGISTERED, the MS shall behave according to the substate as explained below.

4.2.5.1.1 Substate, NORMAL-SERVICE

The MS shall:

- perform cell selection/reselection according to GSM 0322 [I4];

- perform normal and periodic routing area updating; and

- receive and transmit user data and signalling information.

GPRS MSs in operation modes C or A shall answer to paging requests.

GPRS MS in operation nrode B may answer to paging requests.

4.2.5.1.2 Substate, SUSPENDED

The MS:

- should not send any user data ; and
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- shall not send any signalling information.

4.2.51.3 Substate, UPDATE-NEEDED

The MS shall:

- perform cell selection/reselectioii according to GSM 03.22 [I4];

- perform a routing area updating procedure as soon as the access class allows network contact in the selected cell.

4.2.51.4 Substate, ATTEMPTING-TO-UPDATE

The MS shall:

- perform routing area update on the expiry oftimers T331] or T3302;

- perform routing area update when the routing area of the serving cell has changed and the location area this cell
is belonging to is not in the list of forbidden LAs;

0 if entry into this state was caused by d in 4.75.1.5 with cause “Retry upon entry into a new cell”, routing area
updating shall be performed when a new cell is entered.

4.2.5.1.5 Substate, NO-CELL-AVAILABLE

The MS shall perform cell selection/reseleclion according to GSM 03.22 [14].

4.3

As described in section 4.1.], a MM common procedure can be initiated at any time whilst a RR connection exists
between the network and the mobile station.

NIM common procedures

4.3.1

The purpose of the TMSI reallocation procedure is to provide identity confidentiality , ie. to protect a user against
being identified and located by an intruder (see GSM 0209 and 03.20).

TMSI reallocation procedure

If the identity confidentiality service is applied for an lMSl, a Temporary Mobile Subscriber Identity (TMSI) is used
for identification within the radio interface signalling procedures.

The structure of the TMSI is specified in GSM 03.03. The TMSI has significance only within a location area. Outside
the location area it has to be combined with the Location Area Identifier (LAI) to provide for an unambiguous identity.

Usually the TMSI reallocation is performed at least at each change ofa location area. (Such choices are left to the
network operator).

The reallocation of a TMSI can be performed either by a unique procedure defined in this section or implicitly by a
location updating procedure using the TMSI. The implicit reallocation of a TMSI is described together with that
procedure.

If a TMSI provided by a mobile station is unknown in the network eg. due to a data base failure, the network may
require the mobile station to provide its International Mobile Subscriber Identity (IMSI). In this case the identification
procedure (see section 4.3.3) should be used before the TMSI reallocation procedure may be initiated.

The TMSI reallocation can be initiated by the network at any time whilst a RR connection exists between the network
and the mobile station.

NOTE 1: Usually the TMSI reallocation is performed in ciphered mode.

NOTE 2: Normally the TMSI reallocation will take place in conjunction with another procedure, eg. at location
updating or at call setup (see GSM 09.02).
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4.3.1.1 TMSI reallocation initiation by the network

The network initiates the TMSI reallocation procedure by sending a TMSI REALLOCATION COMMAND message to
the mobile station and starts the timer T3250.

The TMSI REALLOCATION COMMAND message contains a new combination of TMSI and LAI allocated by the
network or a LAI and the IMSI if the used TMSI shall be deleted. Usually the TMSI-REALLOCATION COMMAND
message is sent to the mobile station using a RR connection in ciphered mode (see GSM 03.20).

4.3.1.2 TMSI reallocation completion by the mobile station

Upon receipt of the TMSI REALLOCATION COMMAND message the mobile station stores the Location Area
Identifier (LAI) in the SIM. If the received identity is the IMSI of the relevant mobile station, the mobile station deletes
any TMSI. If the received identity is a TMSI the mobile station stores the TMSI in the SIM. In both cases the mobile
station sends a TMSI REALLOCATION COMPLETE message to the network.

4.3.1.3

Upon receipt of the TMSI REALLOCATION COMPLETE message, the network stops the timer T3250 and either
considers the new TMSI as valid or, if an IMSI was sent to the mobile station, considers the old TMSI as deleted.

TMSI reallocation completion in the network.

If the RR connection is no more needed, then the network will request the RR sublayer to release it (see section 3.5).

4.3.1.4

Mobile station side:

Abnormal cases

The mobile station shall consider the new TMSI and new LAI, if any, as valid and the old TMSI and old LAI as
deleted as soon as a TMSI REALLOCATION COMMAND or another message containing a new TMSI (e.g.
LOCATION UPDATING ACCEPT) is correctly received. Any RR connection failure at a later stage shall not
have any impact on the TMSI and LAI storage.

Network side:

(a) RR connection failure:

If the RR connection is lost before the TMSI REALLOCATION COMPLETE message is received, all MM
connections (if any) shall be released and both the old and the new TMSIs should be considered as occupied
for a certain recovery time.

During this period the network may:

- use the IMSI for paging in the case of network originated transactions on the CM layer. Upon response
from the mobile station the TMSI reallocation is restarted;

- consider the new TMSI as valid if it is used by the mobile station in mobile originated requests for RR
connection;

- use the Identification procedure followed by a new TMSI reallocation if the mobile station uses the old
TMSI.

Other implementations are possible.

(b) Expiry of timer T3250:

The TMSI reallocation is supervised by the timer T3250 in the network. At the first expiry of timer T3250
the network may release the RR connection. In this case, the network shall abort the reallocation procedure
release all MM connections if any, and follow the rules described for RR coiiiieetioii failure above.
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mobile station network

"MSI REAL CMD
< — — — — — — — — — — — — — — —— Start T3250

"MSI REAL COM
——————————————— ——> Stop T3250

Figure 4.1IGSM 04.08: TMSI reallocation sequence

4.3.2 Authentication procedure

The purpose of the authentication procedure is twofold:

First to permit the network to check whether the identity provided by the mobile station is acceptable or not (see
GSM 0320);

Second to provide parameters enabling the mobile station to calculate a new ciphering key.

The cases where the authentication procedure should be used are defined in GSM 0209,

The authentication procedure is always initiated and controlled by the network.

4.3.2.1 Authentication request by the network

The network initiates the authentication procedure by transferring an AUTHENTICATION REQUEST message across
the radio interface and starts the timer T3260. The AUTHENTICATION REQUEST message contains the parameters
necessary to calculate the response parameters (see GSM 0320). It also contains the ciphering key sequence number
allocated to the key which may be computed from the given parameters.

4.3.2.2 Authentication response by the mobile station

The mobile station shall be ready to respond upon an AUTHENTICATION REQUEST message at any time whilst a
RR connection exists. It shall process the challenge information and send back an AUTHENTICATION RESPONSE
message to the network. The new ciphering key calculated from the challenge information shall overwrite the previous
one and be stored on the SIM before the AUTI-IENTICATION RESPONSE message is transmitted. The ciphering key
stored in the SIM shall be loaded in to the ME when any valid CIPI-IERING MODE COMMAND is received during an
RR connection (the definition ofa valid CIPI-IERING MODE COMMAND message is given in section 3.4.7.2). The
ciphering key sequence number shall be stored together with the calculated key.

4.3.2.3 Authentication processing in the network

Upon receipt of the AUTI-IENTICATION RESPONSE message, the network stops the timer T3260 and checks the
validity ofthe response (see GSM 03.20).

4.3.2.4 Ciphering key sequence number

The security parameters for authentication and ciphering are tied together in sets, ie. from a challenge parameter
RAND both the authentication response SRES and the ciphering key can be computed given the secret key associated
to the IMSI.

In order to allow start of ciphering on a RR connection without authentication, the ciphering key sequence numbers are
introduced. The sequence number is managed by the network in the way that the AUTHENTICATION REQUEST
message contains the sequence number allocated to the key which may be computed from the RAND parameter carried
in that message.

The mobile station stores this number with the key, and indicates to the network in the first message (LOCATION
UPDATING REQUEST, CM SERVICE REQUEST, PAGING RESPONSE, CM RE-ESTABLISHMENT REQUEST)
which sequence number the stored key has. When the deletion of the sequence number is described this also means that
the associated key shall be considered as invalid.
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The network may choose to start ciphering with the stored key (under the restrictions given in GSM 0209) if the stored
sequence number and the one given from the mobile station are equal.

4.3.2.5 Unsuccessful authentication

If authentication fails, ie. if the response is not valid, the network may distinguish between the two different ways of
identification used by the mobile station:

- the TMSI was used;

- the IMSI was used.

If the TMSI has been used, the network may decide to initiate the identification procedure. Ifthe IMSI given by the
mobile station then differs from the one the network had associated with the TMSI, the authentication should be
restarted with the correct parameters. If the IMSI provided by the MS is the expected one (ie. authentication has really
failed), the network should proceed as described below.

If the IMSI has been used, or the network decides not to try the identification procedure, an AUTHENTICATION
REJECT message should be transferred to the mobile station.

After having sent this message, all MM connections in progress (if any) are released and the network should initiate the
RR connection release procedure described in section 3.5.

Upon receipt of an AUTHENTICATION REJECT message, the mobile station shall set the update status in the SIM to
ROAMING NOT ALLOWED, delete from the SIM the stored TMSI, LAI and ciphering key sequence number, and
consider the SIM invalid until switched-off or the SIM is removed.

If the AUTHENTICATION REJECT message is received in the state IMSI DETACI-I INITIATED the mobile station
shall follow section 4.3.4.3.

If the AUTHENTICATION REJECT message is received in any other state the mobile station shall abort any MM
specific, MM connection establishment or call re-establishment procedure, stop any of the timers T3210 or T3230 (if
running), release all MM connections (if any), set timer T3240 and enter the state WAIT FOR NETWORK
COMMAND, expecting the release of the RR connection. start timer T3240 and enter the state WAIT FOR
NETWORK COMMAND, expecting the release of the RR connection. If the RR connection is not released within a
given time controlled by the timer T3240, the mobile station shall abort the RR connection. In both cases, either after a
RR connection release triggered from the network side or after a RR connection abort requested by the MS-side, the
MS enters state MM IDLE, substate NO IMSI.

4.3.2.6 Abnormal cases

(a) RR connection failure:

Upon detection ofa RR connection failure before the AUTHENTICATION RESPONSE is received, the
network shall release all MM connections (if any) and abort any ongoing MM specific procedure.

(b) Expiry of timer T3260:

The authentication procedure is supervised on the network side by the timer T3260. At expiry of this timer the
network may release the RR connection. In this case the network shall abort the authentication procedure and
any ongoing MM specific procedure, release all MM connections if any, and initiate the RR connection release
procedure described in section 3.5.
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mobile station network
AUT REQ

< — — — — — — — — — — — — — — — — —— Start T3260
AUT RES

———————————————— ——> Stop T3260
(a)

AUT REJ
< _ _ _ _ _ _ _ _ _

(b)

Figure 4.2lGSM 04.08: Authentication sequence: (a) authentication; (b) authentication rejection.

4.3.3

The identification procedure is used by the network to request a mobile station to provide specific identification
parameters to the network e. g. International Mobile Subscriber Identity, International Mobile Equipment Identity (of.
GSM 03.03). For the presentation of the IMEI, the requirements ofGSM 02.09 apply.

Identification procedure

4.3.3.1 Identity request by the network

The network initiates the identification procedure by transferring an IDENTITY REQUEST message to the mobile
station and starts the timer T3270. The IDENTITY REQUEST message specifies the requested identification
parameters in the identity type information element.

4.3.3.2 Identification response by the mobile station

The mobile station shall be ready to respond to an IDENTITY REQUEST message at any time whilst a RR connection
exists.

Upon receipt of the IDENTITY REQUEST message the mobile station sends back an IDENTITY RESPONSE
message. The IDENTITY RESPONSE message contains the identification parameters as requested by the network.

Upon receipt of the IDENTITY RESPONSE the network shall stop timer T3270.

4.3.3.3 Abnormal cases

(a) RR connection failure:

Upon detection ofa RR connection failure before the IDENTITY RESPONSE is received, the network shall
release all MM connections (if any) and abort any ongoing MM specific procedure.

(b) Expiry of timer T3270:

The identification procedure is supervised by the network by the timer T3270. At expiry of the timer T3270 the
network may release the RR connection. In this case, the network shall abort the identification procedure and
any ongoing MM specific procedure, release all MM connections if any, and initiate the RR connection release
procedure as described in section 3.5.

mobile station network

Start T3270

Stop T3270

Figure 4.3IGSM 04.08: Identification sequence

4.3.4

The IMSI detach procedure may be invoked by a mobile station if the mobile station is deactivated or if the Subscriber
Identity Module (see GSM 02.17) is detached from the mobile station. A [lag (ATT) broadcast in the SYSTEM

IMSI detach procedure
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INFORMATION TYPE 3 message on the BCCH is used by the network to indicate whether the detach procedure is
required. The value of the ATT flag to be taken into account shall be the one broadcast when the mobile station was in
MM idle.

The procedure causes the mobile station to be indicated as inactive in the network.

4.3.4.1 IMSI detach initiation by the mobile station

The IMSI detach procedure consists only of the IMSI DETACH INDICATION message sent from the mobile station to
the network. The mobile station then starts timer T3220 and enters the MM sublayer state IMSI DETACH INITIATED.

If no RR connection exists, the MM sublayer within the mobile station will request the RR sublayer to establish a RR
connection. If establishment of the RR connection is not possible because a suitable cell is not (or not yet) available
then, the mobile station shall try for a period of at least 5 seconds and for not more than a period of 20 seconds to [ind a
suitable cell. If a suitable cell is found during this time then, the mobile station shall request the RR sublayer to
establish an RR connection, otherwise the IMSI detach is aborted.

If a RR connection exists, the MM sublayer will release locally any ongoing MM connections before the IMSI
DETACH INDICATION message is sent.

The IMSI detach procedure may not be started ifa MM specific procedure is active. If possible, the IMSI detach
procedure is then delayed until the MM specific procedure is finished, else the IMSI detach is omitted.

4.3.4.2 IMSI detach procedure in the network

When receiving an IMSI DETACH INDICATION message, the network may set an inactive indication for the IMSI.
No response is retumed to the mobile station. After reception of the IMSI DETACH INDICATION message the
network shall release locally any ongoing MM connections, and start the normal RR connection release procedure (see
section 3.5).

Only applicable for a network supporting VGCS: If an IMSI DETACH INDICATION message is received from the
talking mobile station in a group call while the network is in service state MM CONNECTION ACTIVE (GROUP
TRANSMIT MODE), the network shall release locally the ongoing MM connection and then go to the service state
GROUP CALL ACTIVE.

4.3.4.3 IMSI detach completion by the mobile station

Timer T3220 is stopped when the RR connection is released. The mobile station should, if possible, delay the local
release of the channel to allow a normal release from the network side until T3 220 timeout. If this is not possible (e.g.
detach at power down) the RR sublayer on the mobile station side should be aborted.

4.3.4.4 Abnormal cases

If the establishment of an RR connection is unsuccessful, or the RR connection is lost, the IMSI detach is aborted by
the mobile station.

mobile station network
IMSI DET IND

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Figure 4.4IGSM 04.08: IMSI detach sequence

4.3.5

The abort procedure may be invoked by the network to abort any on-going MM connection establishment or already
established MM connection. The mobile station shall treat ABORT message as compatible with current protocol state
only ifit is received when at least one MM connection exists or an MM connection is being established.

Abort procedure
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4.3.5.1 Abort procedure initiation by the network

The abort procedure consists only of the ABORT message sent from the network to the mobile station. Before the
sending of the ABORT message the network shall locally release any ongoing MM connection. After the sending the
network may start the normal RR connection release procedure.

The Cause information element indicates the reason for the abortion. The following cause values may apply:

# 6: Illegal ME

#17: Network failure

4.3.5.2 Abort procedure in the mobile station

At the receipt of the ABORT message the mobile station shall abort any MM connection establishment or call re-
establishmentprocedure and release all MM connections (if any). If cause value #6 is received the mobile station shall
delete any TMSI, LAI and ciphering key sequence number stored in the SIM, set the update status to ROAMING NOT
ALLOWED (and store it in the SIM according to section 4. I 2.2) and consider the SIM invalid until switch off or the
SIM is removed. As a consequence the mobile station enters state MM IDLE, substate NO IMSI after the release of the
RR connection.

The mobile station shall then wait for the network to release the RR connection - see section 4.5.3.1.

4.3.6

The MM information message support is optional in the network.

MM information procedure

The MM information procedure i11ay be invoked by the network at any time duiing an RR connection.

4.3.6.1

The MM information procedure consists only of the MM INFORMATION message sent from the network to the
mobile station. Duiing an RR connection, the network shall send none, one, or more MM INFORMATION messages to
the mobile station. Ifmore than one MM INFORMATION message is sent, the messages need not have the same
content.

MM information procedure initiation by the network

NOTE: The network may be able to select particular instants where it can send the MM INFORMATION
message without adding delay to, or interrupting, any CM layer transaction, e.g. immediately after the
AUTHENTICATION REQUEST message.

4.3.6.2 MM information procedure in the mobile station

When the mobile station (supporting the MM information message) receives an MM INFORMATION message, it shall
accept the message and optionally use the contents to update appropriate information stored within the mobile station.

If the mobile station does not support the MM information message the mobile station shall ignore the contents of the
message and retum an MM STATUS message with cause #97.

4.4

A MM specific procedure can only be started if no other MM specific procedure is running or no MM connection exists
between the network and the mobile station. The end of the running MM specific procedure or the release of all MM
connections have to be awaited before a new MM specific procedure can be started.

MM specific procedures

Duting the lifetime ofa MM specific procedure, if a MM connection establishment is requested by a CM entity, this
request will either be rejected or be delayed until the running MM specific procedure is terminated (this depends on the
implementation).

Any MM common procedure (except IMSI detach) may be initiated during a MM specific procedure.

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05—00115



GSM 04.08 Version 6.1.1 Release 1997 116 TS 100 940 V6.1.1 (1998-08)

Unless it has specific pennission from the network (follow-on proceed) the mobile station side should await the release
of the RR connection used for a MM specific procedure before a new MM specific procedure or MM connection
establishment is started.

NOTE: The network side may use the same RR connection for MM connection management.

If the network operates in network operation mode I, GPRS MSs that operate in MS operation modes A or B and wish
to be or are simultaneously IMSI attached for GPRS and non-GPRS services, shall use the combined GPRS attach and
combined, nonnal, and periodic routing area updating procedures instead of the corresponding MM specific procedures
IMSI attach and nonnal and periodic location area updating.

If the network operates in network operation mode 11 or III, GPRS MSs that operate in MS operation modes A or B
shall use the MM specific procedures. The applicability of periodic updating is further specified in section 4.4.2.

4.4.1

The location updating procedure is a general procedure which is used for the following purposes:

Location updating procedure

- normal location updating (described in this section);

- periodic updating (see section 4.4.2);

- IMSI attach for non-GPRS services (see section 4.4.3).

The normal location updating procedure is used to update the registration ofthe actual Location Area ofa mobile
station in the network. The location updating type information element in the LOCATION UPDATING REQUEST
message shall indicate normal location updating. The conditions under which the normal location updating procedure is
used by a mobile station in the MM IDLE state are defined for each service state in section 4.2.2.

Only applicable for mobile stations supporting VGCS listening or VBS listening: A mobile station in RR group receive
mode is in the MM IDLE state, substate RECEIVING GROUP CALL (NORMAL SERVICE) or RECEIVING
GROUP CALL (LIMITED SERVICE). To perform a location updating, the MS in RR group receive mode shall leave
the group receive mode, establish an independent dedicated RR connection to perform the location updating as
described above and return to the RR group receive mode afterwards.

The normal location updating procedure shall also be started if the network indicates that the mobile station is unknown
in the VLR as a response to MM connection establishment request.

To limit the number of location updating attempts made, where location updating is unsuccessful, an attempt counter is
used. The attempt counter is reset when a mobile station is switched on or a SIM card is inserted.

Upon successful location updating the mobile station sets the update status to UPDATED in the SIM, and stores the
received Location Area Identification in the SIM. The attempt counter shall be reset.

The detailed handling of the attempt counter is described in 4.446 to 4.4.4.9.

The Mobile Equipment shall contain a list of "forbidden location areas for roaming", as well as a list of "forbidden
location areas for regional provision of service“. These lists shall be erased when the MS is switched off or when the
SIM is removed, and periodically (with period in the range 12 to 24 hours). The location area identification received on
the BCCH that triggered the location updating request shall be added to the suitable list whenever a location update
reject message is received with the cause "Roaming not allowed in this location area“ or with the cause “Location Area
not allowed". The lists shall accommodate each 10 or more location area identifications. When the list is full and a new

entry has to be inserted, the oldest entry shall be deleted.

The cell selection processes in the different states are described in GSM 03.22 and GSM 05.08.

The location updating procedure is always initiated by the mobile station.

4.4.2

Periodic updating may be used to notify periodically the availability of the mobile station to the network. Periodic
updating is performed by using the location updating procedure or the routing area updating procedure (see section

Periodic updating
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4.7.5.1). The location updating type information element in the LOCATION UPDATING REQUEST message shall
indicate periodic updating.

The procedure is controlled by the timer T3212 in the mobile station. If the timer is not already started, the timer is
started each time the mobile station enters the MM IDLE substate NORMAL SERVICE or ATTEMPTing TO
UPDATE. When the MS leaves the MM Idle State the timer T3212 shall continue running until explicitly stopped.

The timer is stopped (shall be set to its initial value for the next start) when:

a LOCATION UPDATING ACCEPT or LOCATION UPDATING REJECT message is received;

- an AUTHENTICATION REJECT message is received;

- the first MM message is received, or ciphering mode setting is completed in the case of MM connection
establishment, except when the most recent service state is LIMITED SERVICE;

- the mobile station has responded to paging and thereafter has received the first correct layer 3 message except
RR message;

- the mobile station is deactivated (i.e. equipment powered down or SIM removed).

When the timer T3212 expires, the location updating procedure is started and the timer shall be set to its initial value
for the next start. Ifthe mobile station is in other state than MM Idle when the timer expires the location updating
procedure is delayed until the MM Idle State is entered.

The conditions under which the periodic location updating procedure is used by a mobile station in the MM IDLE state
are defined for each service state in section 4.2.2.

If the mobile station is in service state NO CELL AVAILABLE, LIMITED SERVICE, PLMN SEARCH or PLMN
SEARCH-NORMAL SERVICE when the timer expires the location updating procedure is delayed until this service
state is left. The (periodic) location updating procedure is not started ifthe BCCH information at the time the procedure
is triggered indicates that periodic location shall not be used. The timeout value is broadcasted in the SYSTEM
INFORMATION TYPE 3 message on the BCCH, in the Control channel description IE, see section 10.52.11.

The T3212 timeout value shall not be changed in the NO CELL AVAILABLE, LIMITED SERVICE, PLMN SEARCH
and PLMN SEARCH-NORMAL SERVICE states.

When a change of the T3212 timeout value has to be taken into account and the timer is running (at change of the
serving cell or, change of the broadcast value of T3212), the MS shall behave as follows:

Let t1 be the new T3212 timeout value and let tbe the current timer value at the moment of the change to the
new T3212 timeout value; then the timer shall be restarted with the value t modulo t1.

When the mobile station is activated, or when a change of the T3212 timeout value has to be taken into account and the
timer is not running, the mobile station shall behave as follows:

Let t1 be the new T3212 timeout value, the new timer shall be started at a value randomly, uniformly drawn
between 0 and t1.

4.4.3

The IMSI attach procedure is the complement of the IMSI detach procedure (see section 4.3.4). It is used to indicate the
IMSI as active in the network. A [lag (ATT) is broadcast in the SYSTEM INFORMATION TYPE 3 message. It
indicates whether the attach and detach procedures are required to be used or not.

IMSI attach procedure

The IMSI attach procedure is invoked if the detach/attach procedures are required by the network and an IMSI is
activated in a mobile station (i.e. activation ofa mobile station with plug-in SIM, insertion of a card in a card-operated
mobile station etc.) within coverage area from the network or a mobile station with an IMSI activated outside the
coverage area enters the coverage area. The IMSI attach procedure is used only if the update status is UPDATED and if
the stored Location Area Identification is the same as the one which is actually broadcasted on the BCCH of the current
serving cell. Otherwise a normal location updating procedure (see section 4.4.1) is invoked independently of the ATT
[lag indication.
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IMSI attach is performed by using the location updating procedure. The location updating type information element in
the LOCATION UPDATING REQUEST message shall in this case indicate IMSI attach.

4.4.4 Generic Location Updating procedure

4.4.4.1 Location updating initiation by the mobile station

Any timer used for triggering the location updating procedure (e.g. T32I I, T32I 2) is stopped if running.

As no RR connection exists at the time when the location updating procedure has to be started, the MM sublayer within
the mobile station will request the RR sublayer to establish a RR connection and enter state WAIT FOR RR
CONNECTION (LOCATION UPDATE). The procedure for establishing an RR connection is described in section 3.3.

The mobile station initiates the location updating procedure by sending a LOCATION UPDATING REQUEST
message to the network, starts the timer T32I 0 and enters state LOCATION UPDATING INITIATED. The location
updating type infonnation element shall indicate what kind of updating is requested.

4.4.4.1a Network Request for Additional mobile station Capability Information

The network may initiate the classmark interrogation procedure, for example, to obtain further information on the
mobile stations encryption capabilities.

4.4.4.2 Identification request from the network

The network may initiate the identification procedure, eg. if the network is unable to get the IMSI based on the TMSI
and LAI used as identification by the mobile station (see section 4.3.3).

4.4.4.3 Authentication by the network

The authentication procedure (see section 4.3.2) may be initiated by the network upon receipt of the LOCATION
UPDATING REQUEST message from the mobile station. (See the cases defined in GSM 02.09).

4.4.4.4 Ciphering mode setting by the network

The ciphering mode setting procedure (see section 3.4.7) may be initiated by the network, e.g., ifa new TMSI has to be
allocated.

4.4.4.5 Attempt Counter

To limit the number of location updating attempts made, where location updating is unsuccessful, an attempt counter is
used. It counts the number of consecutive unsuccessful location update attempts.

The attempt counter is incremented when a location update procedure fails. The specific situations is specified in
section 44.49.

The attempt counter is reset when:

- the mobile station is powered on;

- a SIM is inserted;

- location update is successfully completed;

- location update completed with cause #11, #12 or #13 (see section 4.4.4.7).

and in case of service state ATTEMPTING to UPDATE:

- a new location area is entered;

- expiry oftimer T3212;
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- location update is triggered by CM sublayer requests.

The attempt counter is used when deciding whether to re-attempt a location update after timeout of timer T3211.

4.4.4.6 Location updating accepted by the network

If the location updating is accepted by the network a LOCATION UPDATING ACCEPT message is transferred to the
mobile station.

In case the identity confidentiality service is active (see section 4.3.1 and 44.44), the TMSI reallocation may be part of
the location updating procedure. The TMSI allocated is then contained in the LOCATION UPDATING ACCEPT
message together with the location area identifier LAI. The network shall in this case start the supervision timer T3250
as described in section 4.3.1.

If the network wishes to prolong the RR connection to allow the mobile station to initiate MM connection
establishment (for example if the mobile station has indicated in the LOCATION UPDATING REQUEST that it has a
follow-on request pending) the network shall send "follow on proceed“ in the LOCATION UPDATING ACCEPT and
start timer T3 255.

The mobile station receiving a LOCATION UPDATING ACCEPT message shall store the received location area
identification LAI, stop timer T3210, reset the attempt counter and set the update status in the SIM to UPDATED. If
the message contains an IMSI, the mobile station is not allocated any TMSI, and shall delete any TMSI in the SIM
accordingly. If the message contains a TMSI, the mobile station is allocated this TMSI, and shall store this TMSI in the
SIM and a TMSI REALLOCATION COMPLETE shall be returned to the network. If neither IMSI nor TMSI is

received in the LOCATION UPDATING ACCEPT message, the old TMSI if any available shall be kept.

If the LAI or PLMN identity contained in the LOCATION UPDATING ACCEPT message is a member of any ofthe
"forbidden lists“ then any such entries shall be deleted.

After that, the mobile station shall act according to the presence ofthe "Follow-on proceed" information element in the
LOCATION UPDATING ACCEPT; if this element is present and the mobile station has a CM application request
pending, it shall send a CM SERVICE REQUEST to the network and proceed as in section 4.5.1.1. Otherwise, it shall
start timer T3 240 and enter state WAIT FOR NETWORK COMMAND.

4.4.4.7 Location updating not accepted by the network

If the location updating cannot be accepted the network sends a LOCATION UPDATING REJECT message to the
mobile station. The mobile station receiving a LOCATION UPDATING REJECT message shall stop the timer T3210,
store the reject cause, start T3240, enter state LOCATION UPDATING REJECTED await the release of the RR
connection triggered by the network. Upon the release of tlie RR connection the mobile station shall take the following
actions depending on the stored reject cause:

# 2: IMSI unknown in I-ILR;

# 3: Illegal MS; or

# 6: Illegal ME.

The mobile station shall set the update status to ROAMING NOT ALLOWED (and store it in the SIM according
to section 4.1.2.2), and delete any TMSI, stored LAI and ciphering key sequence number and shall consider the
SIM as invalid until switch-off or the SIM is removed.

# I1: PLMN not allowed;

# 12: Location Area not allowed; or

# I3: Roaming not allowed in this location area.

The mobile station shall delete any LAI, TMSI and ciphering key sequence number stored in the SIM, reset the
attempt counter, set the update status to ROAMING NOT ALLOWED (and store it in the SIM according to
section 4.1.2.2). The mobile station shall store the LAI or the PLMN identity in the suitable forbidden list, ie. in
the "forbidden PLMN list" for cause #11, in the list of "forbidden location areas for regional provision of
service" for cause #12, and in the list of "forbidden location areas for roaming" for cause #13. In addition, the
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MS will memorize if cause #13 was received, so to perform a PLMN selection instead of a cell selection when
back to the MM IDLE state.

Other values are considered as abnormal cases and the specification of the mobile station behaviour in those cases is
given in section 4.4.4.9.

4.4.4.8 Release of RR connection after location updating

When the Location updating procedure is finished (see sections 4.4.4.6 and 4.4.4.7) the mobile station shall (except in
the case where the mobile has a follow-on CM application request pending and has received the follow-on proceed
indication, see 4.4.4.6) set timer T3240 and enter the state WAIT FOR NETWORK COMMAND, expecting the release
of the RR connection. The network may decide to keep the RR connection for network initiated establishment ofa MM
connection, or to allow for mobile initiated MM connection establishment.

Any release ofthe RR connection shall be initiated by the network according to section 3.5. If the RR connection is not
released within a given time controlled by the timer T3240, the mobile station shall abort the RR connection. In both
cases, either after a RR connection release triggered from the network side or after a RR connection abort requested by
the MS-side, the MS shall retum to state MM IDLE.

At transition to state MM IDLE, substates NORMAL SERVICE or RECEIVING GROUP CALL (NORMAL
SERVICE) or ATTEMPTING TO UPDATE either timer T3212 or timer T3211 is started as described in section
4.4.4.9.

4.4.4.9 Abnormal cases on the mobile station side

The different abnormal cases that can be identified are the following:

a) Access barred because of access class control

The location updating procedure is not started. The mobile station stays in the current serving cell and applies
normal cell reselection process. The procedure is started as soon as possible and if still necessary (when the
barred state is ended or because of a cell change)

b) The answer to random access is an IMMEDIATE ASSIGNMENT REJECT message

The location updating is not started. The mobile station stays in the chosen cell and applies normal cell selection
process. The waiting timer T3122 is reset when a cell change occurs. The procedure is started as soon as
possible after T3122 timeout if still necessary.

c) Random access failure

Timer T3213 is started. When it expires the procedure is attempted again if still necessary.

NOTE: As specified in GSM 0508, a cell reselection then takes place, with return to the cell inhibited for 5
seconds if there is at least one other suitable cell. Typically the selection process will take the mobile
station back to the cell where the random access failed after 5 seconds.

If at the expiry of tii11er T3213 a new cell has not been selected due to the lack of valid information (see
GSM 0508), the mobile station i11ay as an option delay the repeated attempt for up to 8 seconds to allow cell re-
selection to take place. In this case the procedure is attempted as soon as a new cell has been selected or the
mobile station has concluded that no other cell can be selected.

If random access failure occurs for two successive random access attempts for location updating the mobile
station proceeds as specified below.

(1) RR connection failure

The procedure is aborted and the mobile station proceeds as specified below.

e) T3210 timeout

The procedure is aborted, the RR connection is aborted and the MS proceeds as specified below.

f) RR release before the normal end of procedure
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The procedure is aborted and the mobile station proceeds as specified below.

g) Location updating reject, other causes than those treated in section 4.4.4.7

The MS waits for release of the RR connection as specified in section 4.4.4.8, and then proceeds as specified
below.

In cases d) to g) above and for repeated failures as defined in c) above the mobile station proceeds as follows. Timer
T3210 is stopped if still running. The RR Connection is aborted in case of timer T3210 timeout. The attempt counter is
incremented. The next actions depend on the Location Area Identities (stored and received from the BCCH of the
current serving cell) and the value of the attempt counter.

— the update status is UPDATED, and the stored LAI is equal to the one received on the BCCH from the current
serving cell and the attempt counter is smaller than 4:

The mobile station shall keep the update status to UPDATED, the MM IDLE sub-state after the RR connection
release is NORMAL SERVICE. The mobile station shall memorize the location updating type used in the
location updating procedure. It shall start timer T3211 when the RR connection is released. When timer T3211
expires the location updating procedure is triggered again with the memorized location updating type;

— either the update status is diITerent from UPDATED, or the stored LAI is diITerent from the one received on the
BCCH from the current serving cell, or the attempt counter is greater or equal to 4:

The mobile station shall delete any LAI, TMSI, ciphering key sequence number stored in the SIM, set the update
status to NOT UPDATED and enter the MM IDLE sub-state ATTEMPTING TO UPDATE when the RR

connection is released (See section 4.2.2.2 for the subsequent actions). Ifthe attempt counter is smaller than 4,
the mobile station shall memorize that timer T3211 is to be started when the RR connection is released,
otherwise it shall memorize that timer T3212 is to be started when the RR connection is released.

4.4.4.10 Abnormal cases on the network side

a) RR connection failure

If a R connection failure occurs during a common procedure integrated with the location updating procedure,
the behaviour of the network should be according to the description of that common procedure.

If a RR connection failure occurs when a common procedure does not exist, the location updating procedure
towards the mobile station should be aborted.

b) protocol error

If the LOCATION UPDATING REQUEST message is received with a protocol error, the network should, if
possible, return a LOCATION UPDATING REJECT message with one of the following Reject causes:

#96: Mandatory information element error

#99: Information element non-existent or not implemented

#100: Conditional IE error

#111: Protocol error, unspecified

Having sent the response, the network should start the channel release procedure (see section 3.5).

mobile station network
LOC UPD REQ

Start T3210 — — — — — — — — — — — — — — — — — — — — — ——>
LOC UPD ACC

Stop T3210 < — — — — — — — — — — — — — — — — — — — — ~-LOC UPD REJ
ll < _ _ _ _ _ _ _ _ _ _ _ _

Figure 4.5lGSM 04.08: Location updating sequence
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4.5

The concept ofMM connection is introduced in this section. This concept is mainly a descriptive tool: The
establishment of an MM connection by the network can be local (ie. it is achieved by the transmission of the first CM
layer message and without the transmission of any MM layer messages) or can be achieved by the transmission ofa
CM SERVICE PROMPT message (eg. in the case of ceitain ring back services). The the release of an MM connection
by the network or by the mobile station is always local, i.e. these purposes can be achieved without sending any MM
messages over the radio interface. (On the contrary, establishment of an MM connection by the mobile station requires
the sending ofMM messages over the radio interface. An exception is VGCS, where an MM connection will be
established as result of an uplink access procedure (see section 3.7.2.l.l).)

Connection management sublayer service provision

The Mobility Management (MM) sublayer is providing connection management services to the different entities of the
upper Connection management (CM) sublayer (see GSM 04.07). It offers to a CM entity the possibility to use an MM
connection for the exchange of information with its peer entity. An MM connection is established and released on
request from a CM entity. Different CM entities communicate with their peer entity using different MM connections.
Several MM connections may be active at the same time.

An MM connection requires an RR connection. All simultaneous MM connections for a given mobile station use the
same RR connection.

In the following sections, the procedures for establishing, re-establishing, maintaining, and releasing an MM
connection are described, usually separately for the mobile station and the network side.

4.5.1 MM connection establishment

4.5.1.1 MM connection establishment initiated by the mobile station

Upon request of a CM entity to establish an MM connection the MM sublayer first decides whether to accept, delay, or
reject this request:

- An MM connection establishment may only be initiated by the mobile station when the following conditions are
fulfilled:

- Its update status is UPDATED.

- The MM sublayer is in one of the states MM IDLE or MM connection active but riot in MM connection
active (Group call).

An exception from this general rule exists for emergency calls (see section 4.5.1.5). A fuither exception is
defined in the following clause.

- If an MM specific procedure is running at the time the request from the CM sublayer is received, and the
LOCATION UPDATING REQUEST message has been sent, the request will either be rejected or delayed,
depending on implementation, until the MM specific procedure is finished and, provided that the network has
not sent a "follow-on proceed“ indication, the RR connection is released. If the LOCATION UPDATING
REQUEST message has not been sent, the mobile station may include a "follow-oii request" indicator in the
message. The mobile station shall then delay the request until the MM specific procedure is completed, when it
may be given the opportunity by the network to use the RR connection: see section 4.4.4.6.

In order to establish an MM connection, the mobile station proceeds as follows:

a) If no RR connection exists, the MM sublayer requests the RR sublayer to establish an RR connection and enters
MM sublayer state WAIT FOR RR CONNECTION (MM CONNECTION). This request contains an
establislnnent cause and a CM SERVICE REQUEST or NOTIFICATION RESPONSE message. When the
establishment of an RR connection is indicated by the RR sublayer (this indication implies that the CM
SERVICE REQUEST or NOTIFICATION RESPONSE message has been successfully transferred via the radio
interface, see section 2.2), the MM sublayer of the mobile station starts timer T3230, gives an indication to the
CM entity that requested the MM connection establishment, and enters MM sublayer state WAIT FOR
OUTGOING MM CONNECTION.
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b) Ifan RR connection is available, the MM sublayer of the mobile station sends a CM SERVICE REQUEST or
NOTIFICATION RESPONSE message to the network, starts timer T3230, gives an indication to the CM entity
that requested the MM connection establishment, and enters:

- MM sublayer state WAIT FOR OUTGOING MM CONNECTION, if no MM connection is active;

- MM sublayer state WAIT FOR ADDITIONAL OUTGOING MM CONNECTION, if at least one MM
connection is active;

- If an RR connection exists but the mobile station is in the state WAIT FOR NETWORK COMMAND then

any requests from the CM layer that are received will either be rejected or delayed until this state is left.

c) Only applicable for mobile stations supporting VGCS talking:

Ifa mobile station which is in the MM sublayer state MM IDLE, service state RECEIVING GROUP CALL
(NORMAL SERVICE), receives a request from the GCC sublayer to perform an uplink access, the MM
subla_ver requests the RR sublayer to perform an uplink access procedure and enters MM sublayer state WAIT
FOR RR CONNECTION (GROUP TRANSMIT MODE).

When a successful uplink access is indicated by the RR sublayer, the MM subla_ver of the mobile station gives
an indication to the GCC subla_ver and enters MM sublayer state MM CONNECTION ACTIVE (GROUP
TRANSMIT MODE).

When an uplink access reject is indicated by the RR sublayer, the MM sublayer ofthe mobile station gives an
indication to the GCC sublayer and enters the MM sublayer state MM IDLE, service state RECEIVING GROUP
CALL (NORMAL SERVICE).

In the network, if an uplink access procedure is performed, the RR sublayer in the network provides an
indication to the MM sublayer together with the mobile subscriber identity received in the TALKER
INDICATION message. The network shall then enter the MM sublayer state MM CONNECTION ACTIVE
(GROUP TRANSMIT MODE).

The CM SERVICE REQUEST message contains the

mobile identity according to section 105.14;

- mobile station classmark 2;

- ciphering key sequence number; and

- CM service type identifying the requested type of transaction (e.g. mobile originating call establishment,
emergency call establishment, short message service, supplementary service activation).

A MS supporting eMLPP may optionally include a priority level in the CM SERVICE REQUEST message.

Only applicable for mobile stations supporting VGCS listening or VBS listening:

The NOTIFICATION RESPONSE message is used if a mobile station l1as received a notification message on the NCH
for a VGCS or VBS call without a description of the respective VGCS or VBS channel. The mobile station therefore
establishes ai1 MM connection with a NOTIFICATION RESPONSE in order to obtain the necessary details from the
network. The NOTIFICATION RESPONSE message contains the

- mobile identity according to section l0.5.l .4;

- mobile station classmark 2; and

- notified voice group or broadcast call reference according to section l0.5.l .9.

A collision may occur when a CM layer message is received by the mobile station in MM sublayer state WAIT FOR
OUTGOING MM CONNECTION or in WAIT FOR ADDITIONAL OUTGOING MM CONNECTION. In this case

the MM sublayer in the MS shall establish a new MM connection for the incoming CM message as specified in 4.5.l .3.

Upon receiving a CM SERVICE REQUEST or NOTIFICATION RESPONSE message, the network shall analyse its
content. The type of semantic analysis may depend on other on going MM connection(s). Depending on the type of
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request and the current status of the RR connection, the network may start any of the MM common procedures and RR
procedures.

The network may initiate the classmark interrogation procedure, for example, to obtain further information on the
mobile stations encryption capabilities.

The identification procedure (see section 4.33) may be invoked for instance if a TMSI provided by the mobile station
is not recognimd.

The network may invoke the authentication procedure (see section 4.3.2) depending on the CM service type.

The network decides also ifthe ciphering mode setting procedure shall be invoked (see section 3.4.7).

NOTE: Ifthe CM_SERVICE_REQUEST message contains a priority level the network may use this to perform
queuing and pre-emption as defined in GSM 03.67.

An indication from the RR sublayer that the ciphering mode setting procedure is completed, or reception of a CM
SERVICE ACCEPT message, shall be treated as a service acceptance indication by the mobile station. The MM
connection establishment is completed, timer T3230 shall be stopped, the CM entity that requested the MM connection
shall be informed, and MM sublayer state MM CONNECTION ACTIVE is entered. The MM connection is considered
to be active.

If the service request cannot be accepted, the network returns a CM SERVICE REJECT message to the mobile station.

The reject cause information element (see 10.5.3.6 and Annex G) indicates the reason for rejection. The following
cause values may apply:

#4 : IMSI unknown in VLR

#6 : Illegal ME

#17 : Network failure

#22 : Congestion

#32 ' Service option not supported

#33 : Requested service option not subscribed

Sen/ice option temporarily out of order

If no other MM connection is active, the network 111ay start the RR connection release (see section 3.5) when the CM
SERVICE REJECT message is sent.

If a CM SERVICE REJECT message is received by the mobile station, timer T3230 shall be stopped, the requesting
CM sublayer entity informed. Then the mobile station shall proceed as follows:

- If the cause value is not #4 or #6 the MM sublayer returns to the previous state (the state where the request was
received). Other MM connections shall not be affected by the CM SERVICE REJECT message.

- If cause value #4 is received, the mobile station aboits any MM connection, deletes any TMSI, LAI and
ciphering key sequence number in the SIM, changes the update status to NOT UPDATED (and stores it in the
SIM according to section 4.1.2.2), and enters the MM sublayer state WAIT FOR NETWORK COMMAND. If
subsequently the RR connection is released or aborted, this will force the mobile station to initiate a normal
location updating). Whether the CM request shall be meniori7ed during the location updating procedure, is a
choice of implementation.

- If cause value #6 is received, the mobile station aborts any MM connection, deletes any TMSI, LAI and
ciphering key sequence number in the SIM, changes the update status to ROAMING NOT ALLOWED (and
stores it in the SIM according to section 4.1.2.2), and enters the MM sublayer state WAIT FOR NETWORK
COMMAND. The mobile station shall consider the SIM as invalid until switch-off or the SIM is removed.

4.5.1.2 Abnormal cases

Mobile station side:

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05—00124



GSM 04.08 version 6.1.1 Release 1997

H)

b)

d)

NOTE:

125 TS 100 940 V6.1.1 (1998-08)

RR connection failure or IMSI deactivation

Ifan RR connection failure occurs or the IMSI is deactivated during the establishment ofan MM connection, the
MM connection establishment is aborted, timers T3230 is stopped, and an indication is given to the CM entity
that requested the MM connection establishment. This shall be treated as a rejection for establishment of the new
MM connection, and the MM sublayer shall release all active MM connections.

T3230 expiry

If T3230 expires (ie no response is given but a RR connection is available) the MM connection establishment is
aborted and the requesting CM sublayer is infonned. If no other MM connection exists then the mobile station
shall proceed as described in section 4.5.3.1 for release of the RR connection. Otherwise the mobile station shall
retum to the MM sublayer state where the request of an MM connection was received, i.e. to MM sublayer state
MM connection active. Other ongoing MM connections (if any) shall not be affected.

Reject cause values #95, #96, #97, #99, #100, #111 received

The same actions as on timer expiry shall be taken by the mobile station.

Random access failure or RR connection establishment failure

Ifthe mobile station detects a random access failure or RR connection establishment failure during the
establishment of an MM connection, it aborts the MM connection establishment and gives an indication to the
CM entity that requested the MM connection establishment.

Further actions of the mobile station depend on the RR procedures and MM specific procedures during
which the abnonnal situation has occurred and are described together with those procedures.

Network side:

3)

b)

4.5.1.3

4.5.1.3.1

RR connection failure

The actions to be taken upon RR connection failure within a MM common procedure are described together
with that procedure. A R connection failure occurring outside such MM common procedures. shall trigger the
release of all active MM connections if any.

Invalid message or message content

Upon reception of an invalid initial message or a CM SERVICE REQUEST message with invalid content. a CM
SERVICE REJECT message shall be returned with one of tlie following appropriate Reject cause indications:

# 95: Semantically incorrect message

# 96: Mandatory information element error

# 97: Message type non-existent or not implemented

# 99: Information element non-existent or not implemented

# 100: Conditional IE error

# 111: Protocol error. unspecified

When the CM SERVICE REJECT message has been sent, the network may start RR connection release if no
other MM connections exist or if the abnormal condition also has influence on the other MM connections.

MM connection establishment initiated by the network

|\/lobile Terminating CM Activity

When a CM sublayer entity in the network requests the MM sublayer to establish a MM connection, the MM sublayer
will request the establishment of an RR connection to the RR sublayer if no RR connection to the desired mobile station
exists. The MM sublayer is informed when the paging procedure is finished (see section 3.3.2) and the mobile station
shall enter the MM state WAIT FOR NETWORK COMMAND.
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(* editor’s note: this does not appear to be stated any where other than in fig 4.1a. Without this statement, there does
not seem to be anything to stop the mobile sending a CM SERVICE REQUEST message which might cross
(ambiguously) with a CIPHERING MODE COMMAND message. *)

When an RR connection is established (or ifit already exists at the time the request is received), the MM sublayer may
initiate any of the MM common procedures (except IMSI detach); it may request the RR sublayer to perform the RR
classmark interrogation procedure, and/or the ciphering mode setting procedure.

When all MM and RR procedures are successfully completed which the network considers necessary, the MM sublayer
will inform the requesting mobile terminating CM sublayer entity on the success of the MM connection establishment.

If an RR connection already exists and no MM specific procedure is running, the network may also establish a new
mobile terminating MM connection by sending a CM message with a new PD/TI combination.

If the establishment of an RR connection is unsuccessful, or if any of the MM common procedures or the ciphering
mode setting fail, this is indicated to the CM layer with an appropriate error cause.

If an RR connection used for a MM specific procedure exists to the mobile station, the CM request may be rejected or
delayed depending on implementation. When the MM specific procedure has been completed, the network may use the
same RR connection for the delayed CM request.

Only applicable in case of VGCS talking:

In the MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) the mobile station is in RR Group transmit mode.
There shall be only one MM connection active.

When in MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) state, the MM sublayer in the network shall
reject the request for the establishment of another MM connection by any CM layer.

If the RR sublayer in the network indicates a request to perform a transfer of the mobile station from RR connected
mode to RR Group transmit mode which will result in a transition from MM CONNECTION ACTIVE state to MM
CONNECTION ACTIVE (GROUP TRANSMIT MODE) state in the MM sublayer, the MM sublayer shall not allow
the transition if more than one MM cor1r1ectior1 is active with the mobile station.

4.5.1.32 Mobile Originating CM Activity $(CCBS)$

When a CM sublayer entity in the network requests the MM sublayer to establish a MM connection, the MM sublayer
will request the establishment of an RR connection to the RR sublayer ifno RR connection to the desired mobile station
exists. The MM sublayer is informed when the paging procedure is finished (see section 3.3.2) and the mobile station
shall enter the MM state WAIT FOR NETWORK COMMAND.

When an RR connection is established (or if it already exists at the time the request is received), the MM sublayer may
initiate any of the MM common procedures (except IMSI detach), it may request the RR sublayer to perform the RR
classmark interrogation procedure and/or the ciphering mode setting procedure.

The network should use the infonnation contained in the Mobile Station C/assmark Type 2 IE on the mobile station’s
support for “Network Initiated MO CM Connection Request” to determine whether to:

not start this procedure (eg if an RR connection already exists), or,

to continue this procedure, or,

to release the newly established RR connection.

In the case of a “Network Initiated MO CM Connection Request” the network shall use the established RR connection
to send a CM SERVICE PROMPT message to the mobile station.

For a mobile station which supports "Network Initiated MO CM Connection Request”, the CM SERVICE PROMPT
message identifies the CM entity in the mobile station which shall be infonned of the completion of the MM
connection. A mobile that does not support “Network Initiated MO CM Connection Request” shall return an MM
STATUS message with cause #97 “message type non-existent or not implemented” to the network.

If the mobile station supports “Network Initiated MO CM Connection Request” but the identified CM entity in the
mobile station does not provide the associated support, then the mobile station shall send an MM STATUS message
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with cause “Service option not supported”. In the case of a temporary CM problem (eg lack of transaction identifiers)
then the mobile station shall send an MM STATUS message with cause “Service option temporarily out of order”.

If an RR connection already exists and no MM specific procedure is running, the network may use it to send the CM
SERVICE PROMPT message.

If the establishment of an RR connection is unsuccessful, or if any of the MM common procedures or the ciphering
mode setting fail, this is indicated to the CM layer in the network with an appropriate error cause.

If an RR connection used for a MM specific procedure exists to the mobile station, the ‘Network Initiated MO CM
Connection Request” may be rejected or delayed depending on implementation. When the MM specific procedure has
been completed. the network may use the same RR connection for the delayed “Network Initiated MO CM Connection
Request”.

4.5.1.4 Abnormal cases

The behaviour upon abnormal events is described together with the relevant RR procedure or MM common procedure.

4.5.1.5 MM connection establishment for emergency calls

A MM connection for an emergency call maybe established in all states of the mobility management sublayer which
allow MM connection establishment for a normal originating call. In addition. establishment may be attempted in all
service states where a cell is selected (see 4.2.2) but not in the MM CONNECTION ACTIVE state (GROUP
TRANSMIT MODE) state. However, as a network dependent option, a MM connection establishment for emergency
call may be rejected in some ofthe states.

When a user requests an emergency call establishment the mobile station will send a CM SERVICE REQUEST
message to the network with a CM service type information element indicating emergency call establishment. If the
network does not accept the emergency call request, eg., because IMEI was used as identification and this capability is
not supported by the network, the network will reject the request by returning a CM SERVICE REJECT message to the
mobile station.

The reject cause information element indicates the reason for rejection. The following cause values may apply:

#3 "Illegal MS"

#4 "IMSI unknown in VLR"

#5 "IMEI notaccepted"

#6 "IllegaI ME"

#17 "Network failure"

#22 "Congestion“

#32 "Service option not supported"

#34 "Service option temporarily out of order"

With the above defined exceptions, the procedures described for MM connection establishment in 4.5.1.] and 45.1.2
shall be followed.

NOTE: Normally, the mobile station will be identified by an IMSI or a TMSI. However, if none of these
identifiers is available in the mobile station, then the mobile station shall use the IMEI for identification
purposes. The network may in that case reject the request by retuming a CM SERVICE REJECT
message with reject cause:

#5 "IMEI not accepted".

4.5.1.6 Call re—establishment

The re-establishment procedure allows a MS to resume a connection in progress after a radio link failure, possibly in a
new cell and possibly in a new location area. The conditions in which to attempt call re-establishment or not depend on
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the call control state, see section 5.5.4 and, whether or not a cell allowing call re-establishment has been found (as
described in GSM 0508). MM connections are identified by their protocol discriminators and transaction identifiers:
these shall not be changed during call re-establishment.

The re-establishment takes place when a lower la_ver failure occurs and at least one MM connection is active (ie. the
mobile station's MM sublayer is either in state 6 "MM CONNECTION ACTIVE" or state 20 "WAIT FOR
ADDITIONAL OUTGOING MM CONNECTION").

NOTE: During a re-establishment attempt the mobile station does not return to the MM IDLE state; thus no
location updating is performed even if the mobile is not updated in the location area of the selected cell.

No call re-establishment shall be performed for voice group and broadcast calls.

45.1.6.1 Call re-establishment, initiation by the mobile station

NOTE: The network is unable to initiate call re-establishment.

If at least one request to re-establish an MM connection is received from a CM entity as a response to the indication
that the MM connection is interrupted (see 45.23.) the mobile station initiates the call re-establishment procedure. If
several CM entities request re-establishment only one re-establishment procedure is initiated. If any CM entity requests
re-establishment, then re-establishment of all lransaetions belonging to all Protocol Diseriminators that permit Call Re-
establishment shall be attempted.

Upon request ofa CM entity to re-establish an MM connection the MM sublayer requests the RR sublayer to establish
an RR connection and enters MM sublayer state WAIT FOR REESTABLISI-I. This request contains an establishment
cause and a CM RE-ESTABLISI-IMENT REQUEST message. When the establishment of an RR connection is
indicated by the RR sublayer (this indication implies that the CM RE-ESTABLISI-IMENT REQUEST message has
been successfully transferred via the radio interface, see section 2.2), the MM sublayer of the mobile station starts timer
T3 230, gives an indication to all CM entities that are being re-established, and remains in the MM sublayer state WAIT
FOR REESTABLISI-I.

The CM RE-ESTABLISI-IMENT REQUEST message contains the

- mobile identity according to section l0.5.l .4;

- mobile station classmark 2;

- ciphering key sequence number.

NOTE: Whether or not a CM entity can request re-establishment depends upon the Protocol Discriminator. The
specifications for Short Message Service (GSM 04.] I) and Call Independent Supplementary Services
(GSM 04.10) do not currently specify any re-establishment procedures.

Upon receiving a CM RE-ESTABLISHMENT REQUEST message, the network shall analyse its content. Depending
on the type of request, the network may start any of the MM common procedures and RR procedures.

The network may initiate the classmark interrogation procedure, for example, to obtain further information on the
mobile station's encryption capabilities.

The identification procedure (see section 4.3.3) may be invoked.

The network may invoke the authentication procedure (see section 4.3.2).

The network decides if the ciphering mode setting procedure shall be invoked (see section 3.4.7).

An indication from the RR sublayer that the ciphering mode setting procedure is completed, or reception ofa CM
SERVICE ACCEPT message, shall be treated as a service acceptance indication by the mobile station. The MM
connection re-establishment is completed, timer T3230 shall be stopped, all CM entities associated with the re-
establishment shall be informed, and MM subla_ver state MM CONNECTION ACTIVE is re-entered. All the MM
connections are considered to be active.

If the network cannot associate the re-establishment request with any existing call for that mobile station, a CM
SERVICE REJECT message is returned with the reject cause:

#38 "call cannot be identified“
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If call re-establishment cannot be performed for other reasons, a CM SERVICE REJECT is returned, the appropriate
reject cause may be any of the following (see annex G):

# 4 "IMSI unknown in VLR";

# 6 "illegal ME";

#17 "network failure";

#22 "congestion";

#32 "service option not supported";

#34 "service option temporarily out of order“.

Whatever the reject cause a mobile station receiving a CM SERVICE REJECT as a response to the CM RE-
ESTABLISHMENT REQUEST shall stop T3230, release all MM connections and proceed as described in section
4.5.3.1. In addition:

4.5.1.62

ifcause value #4 is received, the mobile station deletes any TMSI, LAI and ciphering key sequence number in
the SIM, changes the update status to NOT UPDATED (and stores it in the SIM according to section 4.1.2.2),
and enters the MM sublayer state WAIT FOR NETWORK COMMAND. If subsequently the RR connection is
released or aborted, this will force the mobile station to initiate a normal location updating). The CM re-
establishment request shall not be memorized during the location updating procedure.

ifcause value #6 is received, the mobile station deletes any TMSI, LAI and ciphering key sequence number in
the SIM, changes the update status to ROAMING NOT ALLOWED (and stores it in the SIM according to
section 4.1.2.2), and enters the MM sublayer state WAIT FOR NETWORK COMMAND. The MS shall
consider the SIM as invalid until switch-off or the SIM is removed.

Abnormal eases

Mobile station side:

a)

b)

d)

Random access failure or RR connection establishment failure

If the mobile station detects a random access failure or RR connection establishment failure during the re-
establishment of an MM connection, the re-establishment is aborted and all MM connections are released.

RR connection failure

Ifa RR connection failure occurs, timer T3230 is stopped, the re-establishment is aborted and all active MM
connections are released.

IMSI deactivation

If the IMSI deactivated during the re-establishment attempt then timer T3230 is stopped, the re-establishment is
aborted and all MM connections are released.

T3230 expires

If T3230 expires (i.e. no response is given but a RR connection is available) the re-establishment is aborted, all
active MM connections are released and the mobile station proceeds as described in section 4.5.3.1.

Reject causes #96, #97, #99, #100, #1 11 received

The mobile station shall perform the same actions as if timer T3230 had expired.

Network side:

8)

b)
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Upon reception an invalid initial of message or a CM RE-ESTABLISHMENT REQUEST message with invalid
content, a CM SERVICE REJECT message shall be returned with one of the following appropriate Reject cause
indications:

#96: Mandatory information element error

#99: Information element non-existent or not implemented

#100: Conditional IE error

#111: Protocol error, unspecified

When the CM SERVICE REJECT message has been sent, the network shall release the RR connection.

4.5.1.7 Forced release during MO MM connection establishment

If the mobile station's CM layer initiated the MM connection establishment but the CM layer wishes to abort the
establishment prior to the completion of the establishment phase, the mobile station shall send a CM SERVICE
ABORT message any time after the completion of the RR connection and not after the first CM message (e.g. SETUP)
is sent.

If the first CM message has already been sent, the normal release procedure defined by the appropriate CM protocol
applies and the CM SERVICE ABORT shall not be sent.

Sending of the CM SERVICE ABORT message is only allowed during the establishment ofthe first MM connection,
where no other MM connection exists in parallel. If parallel MM connections exist already, a new connection
establishment cannot be aborted and normal MM connection release according to 4.5.3 applies after MM connection
establishment.

Upon transmission ofthe CM SERVICE ABORT message the mobile station shall set timer T3240 and enter the state
WAIT FOR NETWORK COMMAND, expecting the release ofthe RR connection.

Upon receipt of the CM SERVICE ABORT message the network shall abort ongoing processes, release the appropriate
resources, and unless another MM connection establishment is pending, initiate a nonnal release of the RR connection.

If the RR connection is not released within a given time controlled by tiiner T3240, the mobile station shall abort the
RR connection. In both cases, either after a RR connection release triggered from the network side or after a RR
connection abort requested by the mobile station side the mobile station shall return to state MM IDLE; the service state
depending upon the current update status as specified in section 4.2.3.

4.5.2

After the MM connection has been established, it can be used by the CM sublayer entity for information transfer.
According to the protocol architecture described in GSM 0407, each CM entity will have its own MM connection.
These different MM connections are identified by the protocol discriminator PD and, additionally, by the transaction
identifier TI.

MM connection information transfer phase

All MM common procedures may be initiated at any time while MM connections are active. Except for Short Message
Control which uses a separate layer 2 low priority data link, no priority mechanism is defined between the CM, MM
and RR sublayer messages.

4.5.2.1 Sending CM messages

A CM sublayer entity, after having been advised that a MM connection has been established, can request the transfer of
CM messages. The CM messages passed to the MM sublayer are then sent to the other side ofthe interface with the PD
and TI set according to the source entity.

4.5.2.2 Receiving CM messages

Upon receiving a CM message, the MM sublayer will distribute it to the relevant CM entity according to the PD value
and TI value. However, ifthe received CM message is the first for the MM connection (identified by PD and T1), the
MM sublayer will in addition indicate to the CM entity that a new MM connection has been established.
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4.5.2.3 Abnormal cases

RR connection failure:

If the RR connection failure occurs during a RR or MM common procedure, the consequent actions are
described together with that procedure.

In other cases, the following applies:

Mobile station:

The MM sublayer shall indicate to all CM entities associated with active MM connections that the MM
connection is interrupted, the subsequent action of the MM sublayer (call re-establishment, see 4.5.1.6, or local
release) will then depend on the decisions by the CM entities.

Network:

The MM sublayer shall locally release all active MM connections. As an option the network may delay the
release of all or some of the MM connections to allow the mobile station to initiate call re-establishment

4.5.3 MM connection release

An established MM connection can be released by the local CM entity. The release of the CM connection will then be
done locally in the MM sublayer, i.e. no MM message are sent over the radio interface for this purpose.

4.5.3.1 Release of associated RR connection

If all MM connections are released by their CM entities, the mobile station shall set timer T3240 and enter the state
WAIT FOR NETWORK COMMAND, expecting the release of the RR connection.

In the network, if the last MM connection is released by its user, the MM sublayer may decide to release the RR
connection by requesting the RR sublayer according to section 3.5. The R connection may be maintained by the
network, eg. in order to establish another MM connection.

If the RR connection is not released within a given time controlled by the timer T3240, the mobile station shall abort
the RR connection. In both cases, either after a RR connection release triggered from the network side or after a RR
connection abort requested by the MS-side, the MS shall return to MM IDLE state; the service state depending upon
the current update status as specified in section 4.2.3.

4.5.3.2 Uplink release in a voice group call

(Only applicable for mobile stations supporting VGCS talking:)

If a mobile station which is in the MM sublayer state MM CONNECTION ACTIVE (GROUP TRANSMIT MODE)
receives a request from the GCC sublayer to perform an uplink release, the MM sublayer requests the RR sublayer to
perform an uplink release procedure and enters the MM sublayer state RECEIVING GROUP CALL (NORMAL
SERVICE).

4.6 Receiving a MM STATUS message by a MM entity.

If the MM entity of the mobile station receives a MM STATUS message no state transition and no specific action shall
be taken as seen from the radio interface, i.e. local actions are possible.

With the exceptions described for the responses to the CM SERVICE PROMPT message, the actions to be taken on
receiving a MM STATUS message in the network are an implementation dependent option.
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4.7 Elementary mobility management procedures for GPRS
services

4.7.1 General

This section describes the basic functions offered by the mobility management (GMM) sublayer at the radio interface
(reference point Um). The functionality is described in terms of tii11ers and procedures. During GMM procedures;
session management procedures, see chapter 6; are suspended.

4.7.1.1

The LLC sublayer shall indicate a logical link failure or an RR sublayer failure to the GMM sublayer. The failure
indicates an error that cannot be corrected by the lower layers.

Lower layer failure

4.7.1.2

lf ciphering is to be applied on a GMM context, all GMM messages shall be ciphered except the following messages:

Ciphering of messages

—— ATTACH REQUEST;

—— ATTACH REJECT;

—— AUTHENTICATION AND CIPHERING REQUEST;

—— AUTHENTICATION AND CIPHERING RESPONSE;

—— AUTHENTICATION AND CIPHERING REJECT;

—— IDENTITY REQUEST;

—— IDENTITY RESPONSE;

—— ROUTING AREA UPDATE REQUEST; and

—— ROUTING AREA UPDATE REJECT.

4.7.1.3

While a packet TMSI (P-TMSI) is used in the GMM sublayer for identification of an MS, a temporary logical link
identity (TLLI) is used for addressing purposes at the RR sublayer. This section describes how the RR addressing is
managed by GMM. For the detailed coding of the different TLLI types and how a TLLI can be derived from a P-TMSI;
see GSM 03.03 [10].

Radio resource sublayer address handling

Two cases can be distinguished:

- a valid P-TMSI is available in the MS; or

- no valid P-TMSI is available in the MS

NOTE: For anonymous access, the RR address assignment is handled by the SM sublayer as described in section
6.1.1.1.

i) valid P-TMSI available

If the MS has stored a valid P-TMSI, the MS shall derive a foreign TLLI from that P-TMSI and shall use it for
transmission of the:

- ATTACH REQUEST message of any GPRS combined/non-combined attach procedure; and

- ROUTING AREA UPDATE REQUEST message of a combined/non-combined RAU procedure ifthe MS
has entered a new routing area.
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Any other GMM message is transmitted using a local TLLI derived from the stored P-TMSI. This includes a
ROUTING AREA UPDATE REQUEST message that is sent within a periodic routing area update procedure.

ii) no valid P-TMSI available

When the MS has not stored a valid P-TMSI, ie the MS is not attached to GPRS, the MS shall use a randomly
selected random TLLI for transmission of the:

- ATTACH REQUEST message of any combined/non-combined GPRS attach procedure.

Upon receipt of an ATTACH REQUEST message, the network assigns a P-TMSI to the MS, derives a local
TLLI from the assigned P-TMSI, and transmits the assigned P-TMSI to the MS.

Upon receipt of the assigned P-TMSI, the MS shall derive the local TLLI from this P-TMSI and shall use it for
addressing at lower layers.

In both cases, the MS shall acknowledge the reception of the assigned P-TMSI to the network. After receipt of the
acknowledgement, the network shall use the local TLLI for addressing at lower layers.

4.7.2 GPRS Mobility management timers

4.7.2.1 READY and STANDBY timer behaviour

The READY timer, T3314, and the STANDBY timer, T3315, are used in the MS and in the network per each assigned
P-TMSI to control the cell updating and paging procedure.

When the READY timer is running the MS shall perform eell update each time a new cell is selected (see GSM 03.22
[l4]). lfa routing area border is crossed, a routing area updating procedure shall be performed instead of a cell update.

When the STANDBY timer is running the MS shall:

- perform the routing area updating procedure when a routing area border is crossed;

- not perform a cell update when a new cell is selected.

When the STANDBY timer is running in the network and the Mobile Reachable timer has not expired, paging shall be
initiated when GMM signalling messages or user data are pending to be sent to the MS. Only GPRS MSs in GMM-
REGISTERED state shall be paged; in case of error recovery GPRS MSs may also be paged in any GMM state.

All other GMM procedures are not affected by the READY and STANDBY timers.

The READY timer is started:

- in the MS when the GMM entity receives an indication from lower layers that user data or GMM or SM
signalling messages have been transmitted; and

- in the network when the GMM entity receives an indication from lower layers that user data or GMM or SM
signalling messages have been received by the network.

The STANDBY timer is started in the network and in the MS when:

- the READY timer expires; or

- force to standby is indicated in a signalling message
(the timer is started after successful completion of the signalling procedure); or

- a lower layer failure occurs.

Within GMM signalling procedures the network or the MS may include a ‘force to standby‘-request. Upon receipt of
such a request, the acceptance may be indicated in the corresponding GMM response message. Upon successful
completion of the GMM procedure, the READY timer shall be stopped and the STANDBY timer shall be started in the
MS and in the network.

When the STANDBY timer is started, the READY timer is stopped (if running) and vice versa. Additionally, the
READY timer shall be stopped when the GPRS detach procedure is completed.
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When the STANDBY timer expires the state GMM-DEREGISTERED is entered - the GMM context is implicitly
released.

However, if the network operates in network operation mode I and ifa GPRS MS operates in MS operation mode B
and the MS and the network enter the state GMM-REGISTERDSUSPENDED, the STANDBY timer shall be
prevented to trigger this implicit detach as long as the MS and the network are in state GMM-
REGISTEREDSUSPENDED. When this state is left, the STANDBY timer shall be restarted in the MS and on the
network side. The READY timer is not affected by state transitions to and from the GMM-
REGISTEREDSUSPENDED substate.

The value of the READY and STANDBY timers may be negotiated between the MS and the network using the GPRS
attach or GPRS routing area updating procedure.

- Ifthe MS wishes to negotiate READY and/or STANDBY timer values different than the default values it shall
include the preferred values into the ATTACH REQUEST and/or ROUTING AREA UPDATE REQUEST
messages. The preferred values may be smaller or greater than the default values or may indicate that either the
READY or STANDBY timer function shall be deactivated.

- When the network receives timer values in the ATTACH REQUEST or ROUTING AREA UPDATE
REQUEST messages, it shall include the negotiated timer values into the ATTACH ACCEPT or ROUTING
AREA UPDATE ACCEPT messages, respectively. These timer values shall be applied for the GMM context by
the network and by the MS.

- When no timer values have been received by the network in the ATTACH REQUEST or ROUTING AREA
UPDATE REQUEST messages, the network may include timer values for the READY and/or STANDBY
timers different than the default values into the ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT

messages, respectively. These timer values shall be applied for the GMM context by the network and by the MS.

If the negotiated READY timer value indicates that the ready timer function is deactivated, the READY timer shall
always run without expiry. If the negotiated STANDBY timer value indicates that the standby timer function is
deactivated, the STANDBY timer shall always run without expiry. If the STANDBY timer is negotiated to zero, the
MS is implicitly detached when the READY timer expires.

4.7.2.2 Periodic routing area updating

Periodic routing area updating is used to periodically notify the availability of the MS to the network. The procedure is
controlled in the MS by the periodic RA update timer, T3312. The value of timer T3312 is sent by the network to the
MS in the messages ATTACH ACCEPT and ROUTING AREA UPDATE ACCEPT. The value of the timer T3312
shall be unique within a RA.

The timer T3312 shall be started, reset and restarted together with the STANDBY timer. When timer T3312 expires,
the periodic routing area updating procedure shall be started.

The network supervises the periodic routing area updating procedure by means of the Mobile Reachable timer. When
the Mobile Reachable timer expires, typically the network stops sending paging messages to the mobile and may take
other appropriate actions.

If the MS is both IMSI attached for GPRS and non-GPRS services in a network that operates in network operation
mode 1, and if the MS lost coverage of the selected PLMN and timer T3312 expires, then:

a) if the MS returns to coverage in a cell that supports GPRS and that indicates that the network is in network
operation mode 1, then, depending upon the RA of the cell, the MS shall either perform the periodic routing area
update procedure or the normal RA update procedure; or

b) ifthe MS returns to coverage in a cell that supports GPRS and that indicates that the network is in network
operation mode 11 or 111, then the MS shall act as if a new routing area with a different network operation mode
has been entered; or

c) if the MS returns to coverage in a cell that does not support GPRS, then, depending upon the LA of the cell, the
MS shall either perform the periodic location updating procedure or a nomial location updating procedure. in
addition, the MS shall perfomi a combined GPRS attach procedure when the MS enters a cell that supports
GPRS and that indicates that the network is in network operation mode 1.
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If the MS is both IMSI attached for GPRS and non-GPRS services in a network that operates in network operation
mode I, and if the MS has camped on a cell that does not support GPRS, and timer T3312 expires, then the MS shall
start an MM location updating procedure. In addition, the MS shall perform a combined GPRS attach procedure when
the MS enters a cell that supports GPRS and indicates that the network is in operation mode I.

Timer T3312 shall be stopped when a GPRS MS in MS operation mode B enters state GMM-
REGISTEREDSUSPENDED. When this state is left, the timer T3312 shall be restarted by the MS with its initial
value.

4.7.3 GPRS attach procedure

The GPRS attach procedure is used for two purposes:

- normal GPRS attach, performed by the MS to IMSI attach for GPRS services only. The normal GPRS attach
procedure shall be used by GPRS MSs in MS operation mode C and by GPRS and B MSs in MS operation
modes A or B when attaching for GPRS services only.

- combined GPRS attach procedure, used by GPRS MSs in MS operation modes A or B to attach the IMSI for
GPRS and non-GPRS services provided that the network operates in network operation mode I.

With a successful GPRS attach procedure a GMM context is established.

Section 4.7.3.1 describes the GPRS attach procedure to attach the IMSI only for GPRS services. The combined GPRS
attach procedure used to attach the IMSI for both GPRS and non-GPRS services is described in section 4.7.3.2.

If an IMSI attach for non-GPRS services is requested and a GMM context exists, the routing area updating procedure
shall be used as described in section 4.7.5.2.

To limit the number of subsequently rejected attach attempts, a GPRS attach attempt counter is introduced. The GPRS
attach attempt counter shall be incremented as specified in section 4.73.1.5. Depending on the value of the GPRS
attempt counter, specific actions shall be performed. The GPRS attach attempt counter shall be reset when:

- the MS is powered on;

- a SIM is inserted;

a GPRS attach procedure is successfully completed; or

- a GPRS attach procedure is completed with cause #8, #9, #11, #12, #13, or #16,

and additionally when the MS is in substate ATTEMPTING-TO-ATTACH:

- a new routing area is entered; or

- an attach is triggered by CM sublayer requests.

The mobile equipment shall contain a list of“forbidden location areas for roaming”, as well as a list of“forbidden
location areas for regional provision of service”. The handling of these lists is described in section 4.4.1; the same lists
are used by GMM and MM procedures.

4.7.3.1 GPRS attach procedure for GPRS services

The GPRS attach procedure is a GMM procedure used by GPRS MSs to IMSI attach for GPRS services only.

The attach type information element shall indicate “GPRS attach”.

47.3.1.1 GPRS attach procedure initiation

ln state GMM-DEREGISTERED, the MS initiates the GPRS attach procedure by sending an ATTACH REQUEST
message to the network, starts timer T3310 and enters state GMM-REGISTERED-INITIATED.

The MS shall include a valid P-TMSI, if any is available, the P-TMSI signature associated with the P-TMSI and the
routing area identity associated with the P-TMSI in the ATTACH REQUEST message. If there is no valid P-TMSI
available, the lMSl shall be included instead of the P-TMSI, P-TMSI signature and RAI.
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47.3.1.2 GMM common procedure initiation

The network may initiate GMM common procedures, e.g. the GMM identification and GMM authentication and
ciphering procedure, depending on the received information such as IMSI, CKSN, old RAI and P-TMSI.

47.3.1.3 GPRS attach accepted by the network

If the GPRS attach request is accepted by the network, an ATTACH ACCEPT message is sent to the MS.

The P-TMSl reallocation may be part of the GPRS attach procedure. The P-TMSI that shall be allocated is then
included in the ATTACH ACCEPT message. The network shall, in this case, change to state GMM-COMMON-
PROCEDURE-lNlTlATED and shall start timer T3350 as described in section 4.7.6. Furthermore, the network may
assign a P-TMSI signature for the GMM context which is then also included in the ATTACH ACCEPT message. If the
LA] or PLMN identity that has been transmitted in the ATTACH ACCEPT message is a member of any of the
“forbidden” lists, any such entry shall be deleted.

The MS, receiving an ATTACH ACCEPT message, stores the received routing area identification, stops timer T3310,
enters state GMM-REGISTERED and sets the GPRS update status to GU1 UPDATED.

If the message contains a P-TMSI, the MS shall use this P-TMSl as the new temporary identity for GPRS services. In
this case, an ATTACH COMPLETE message is returned to the network. The MS shall delete its old P-TMSl and shall
store the new one. If 11eitl1er a P-TMSI nor an lMSl has been included by the network in the ATTACH ACCEPT
message, the old P-TMSI, if any available, shall be kept.

If the message contains a P-TMSI signature, the MS shall use this P-TMSI signature as the new temporary signature for
the GMM context. The MS shall delete its old P-TMSI signature, if any is available, and shall store the new one. If no
P-TMSI signature has been included by the network in the ATTACH ACCEPT message, the old one, if any is
available, shall be kept.

The network receiving an ATTACH COMPLETE message stops timer T3350, changes to GMM-REGISTERED state
and considers the P-TMSI sent in the ATTACH ACCEPT message as valid.

47.3.1.4 GPRS attach not accepted by the network

If the attach request cannot be accepted by the network, an ATTACH REJECT message is transferred to the MS. The
MS receiving the ATTACH REJECT message stops timer T3310 and takes one of the following actions depending
upon the reject cause:

# 3 (Illegal MS)

# 6 (Illegal ME)

# 7 (GPRS services not allowed)

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it
according to section 4.1.3.2.9) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key
sequence number. The SIM shall be considered as invalid until switching off or the SIM is removed. The new
state is GMM-DEREGISTERED.

# 11 (PLMN not allowed)

# 12 (Location area not allowed)

# 13 (Roaming not allowed in this location area)

The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number stored,
shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section
4.1.32.9) and shall change to state GMM-DEREGISTERED.

The MS shall store the LAl or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN
list” for cause #11, in the list of“forbidden location areas for regional provision of service” for cause #12 or in
the list of “forbidden location areas for roaming” for cause #13. In case cause #11 or #13 was received, the MS
shall perform a PLMN selection instead ofa cell selection.
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Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in
section 4.7.31.5.

4.7.3.1.5 Abnormal cases in the MS

The following abnormal cases can be identified:

a) Access barred because of access class control

The GPRS attach procedure shall not be started. The MS stays in the current serving cell and applies normal cell
reselection process. The GPRS attach procedure is started as soon as possible, ie. when access is granted or
because of a cell change.

b) Lower layer failure before the ATTACH ACCEPT or ATTACH REJECT message is received

The procedure shall be aborted, the MS shall keep, if any, the stored P-TMSI, RAI, and GPRS ciphering key
sequence number and shall proceed as described below.

c) T3310 time-out

On the first expiry of the timer, the MS reset and restart ti111er T3310 and shall retransmit the ATTACH
REQUEST message. This retransmission is repeated until the timer has expired four times, i.e. on the fiftth
expiry of timer T3310, the GPRS attach procedure shall be aborted and the MS shall proceed as described
below.

(1) ATTACH REJECT, other causes than those treated in section 4.7.31.4

e) Change of cell into a new routing area

lfa cell change into a new routing area occurs before an ATTACH ACCEPT or ATTACH REJECT message
has been received, the GPRS attach procedure shall be aborted and re-initiated immediately. If a routing area
border is crossed when the ATTACH ACCEPT message is received but before an ATTACH COMPLETE
message is sent, the GPRS attach procedure shall be aborted and the routing area updating procedure shall be
initiated. lfa P-TMSI was allocated during the GPRS attach procedure, this P-TMSI shall be used in the routing
area updating procedure. If a P-TMSI signature was allocated together with the P-TMSI during the GPRS attach
procedure, this P-TMSI signature shall be used in the routing area updating procedure.

f) Power off

If the MS is in state GMM-REGISTERED-INITIATED at power off, the GPRS detach procedure shall be
performed.

g) Procedure collision

If the MS receives a DETACH REQUEST message from the network in state GMM-REGISTERED-
INITIATED, the GPRS detach procedure shall be progressed and the GPRS attach procedure shall be aborted. If
the cause IE, in the DETACH REQUEST message, indicated a “reattach request”, the GPRS attach procedure
shall be progressed and the DETACH REQUEST message shall be ignored.

In cases b, c and d the MS shall proceed as follows. Timer T3310 shall be stopped if still running. The GPRS attach
attempt counter shall be incremented.

If the GPRS attach attempt counter is less than 4:

- timer T3311 is started and the state is changed to GMM-DEREGISTERED.ATTEMPTING-TO-ATTACH.

If the GPRS attach attempt counter is greater than or equal to 4:

- the MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number, shall set
the GPRS update status to NOT UPDATED, shall start timer T3302 and shall change to state GMM-
DEREGISTEREDPLMN-SEARCH.
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Abnormal cases on the network side

The following abnormal cases can be identified:

8)

b)

d)

ETSI

Lower layer failure

Ifa low layer failure occurs before the message ATTACH COMPLETE has been received from the MS and a
new P-TMSI (or a new P-TMSI and a new P-TMSI signature) has been assigned, the network shall consider
both the old and new P-TMSI each with its corresponding P-TMSI-signature as valid for a certain recovery time
and shall not resent the message ATTACH ACCEPT. During this period the network may:

- consider the new P-TMSI only as valid, ifit is used by the MS in a subsequent message;

- use the identification procedure followed by a P-TMSI reallocation procedure if the old P-TMSI is used by
the MS in a subsequent message.

Protocol error

Ifthe ATTACH REQUEST message is received with a protocol error; the network shall return an ATTACH
REJECT message with one of the following reject causes:

#96: Mandatory information element error;

#99: Information element non-existent or not implemented;

#100: Conditional IE error;

#111: Protocol error, unspecified.

T3350 time-out

On the first expiry of the timer, the network shall retransmit the ATTACH ACCEPT message and shall reset and
restart timer T3350.

This retransmission is repeated until the timer has expired four tirrres, i.e. on the fifth expiry of timer T3350, the
GPRS attach procedure shall be aborted. If a new P-TMSI or a new P-TMSI together with a new P-TMSI
signature were allocated in the ATTACH ACCEPT rrressage, the network shall consider both the old and new P-
TMSI each together with the corresponding P-TMSI signatures as valid for a certain recovery time. During this
period the network acts as specified for case a.

More than one ATTACH REQUEST received

If an ATTACH REQUEST message is received before a previously initiated GPRS attach procedure has
resulted in a transition into state GMM-REGISTERED and the indicated RAI differs from the RAI received

within the previous ATTACH REQUEST message, the previously initiated GPRS attach procedure shall be
aborted and the new GPRS attach procedure shall be progressed. 1f the RAI does not differ. the ATTACH
ACCEPT message shall be resent.

ATTACH REQUEST received in state GMM-REGISTERED

If an ATTACH REQUEST message is received in state GMM-REGISTERED the network may initiate the
GMM common procedures; if it turned out that the ATTACH REQUEST message was send by an MS that has
already been attached, the GMM context and PDP contexts, if any, are deleted and the new ATTACH
REQUEST is progressed.

ROUTING AREA UPDATE REQUEST message received before ATTACH COMPLETE message.

Timer T3350 shall be stopped. The allocated P-TMSI shall be considered as valid and the routing area updating
procedure shall be progressed as described in section 4.7.5.
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Figure 4.7.3I1 GSM 0408: GPRS attach procedure and combined GPRS attach procedure

4.7.3.2 Combined GPRS attach procedure for GPRS and non—GPRS services

The combined GPRS attach procedure is a GMM procedure used by a GPRS MS operating in MS operation modes A
or B for IMSI attach for GPRS and non—GPRS services.

If a GPRS MS operating in MS operation modes A or B is already attached for non—GPRS services by use of the MM
specific IMSI attach procedure, but additionally wishes to perform an IMSI attach for GPRS services, the combined
GPRS attach procedure shall also be used.

The attach type information element shall indicate “combined GPRS attach”. In this case, the messages ATTACH
ACCEPT, ATTACH COMPLETE, and ATTACH REJECT used by the combined GPRS attach procedure carry
information for both the GPRS and the non—GPRS services.

4.7.3.2.1 Combined GPRS attach procedure initiation

In state GMM-DEREGISTERED and MM IDLE, the MS initiates the combined GPRS attach procedure by sending an
ATTACH REQUEST message to the network, starts timer T3310 and enters state GMM-REGISTERED-INITIATED
and MM LOCATION UPDATING PENDING.

The MS shall include a valid P-TMSI, if any is available, the P-TMSI signature associated with the P-TMSI and the
routing area identity associated with the P-TMSI in the ATTACH REQUEST message. If there is no valid P-TMSI
available, the IMSI shall be included instead of the P-TMSI, P-TMSI signature and RA].

4.7.3.2.2 GMM Common procedure initiation

The network may initiate GMM common procedures, e.g. the GMM identification and GMM authentication and
ciphering procedure, depending on the received information such as IMSI, CKSN, old RAI and P-TMSI.

4.7.3.2.3 Combined GPRS attach accepted by the network

Depending on the value of the attach result IE received in the ATTACH ACCEPT message, two different cases can be
distinguished:

Case I) The attach result IE value indicates “combined GPRS attach”: IMSI attach for GPRS and non—GPRS
services have been successful.
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Case 2) The attach result IE value indicates “GPRS only”: IMSI attach for GPRS services has been successful but
IMSI attach for non-GPRS services has not been successful.

Case I

The description for IMSI attach for GPRS services as specified in section 4.7.3. 1.3 shall be followed. In addition, the
following description for IMSI attach for non-GPRS services applies.

The TMSI reallocation may be part of the combined GPRS attach procedure. The TMSI allocated is then included in
the ATTACH ACCEPT message together with the location area identification (LAI). The network shall, in this case,
change to state GMM-COMMON-PROCEDURE-INITIATED and shall start timer T3350 as described in section 4.7.6.

The MS, receiving an ATTACH ACCEPT message, stores the received location area identification, stops timer T3310,
enters state MM IDLE and sets the update status to Ul UPDATED. If the message contains an IMSI, the mobile station
is not allocated any TMSI, and shall delete any TMSI accordingly. If the message contains a TMSI, the MS shall use
this TMSI as the new temporary identity. The MS shall delete its old TMSI and shall store the new TMSI. In this case,
an ATTACH COMPLETE message is returned to the network. If neither a TMSI nor an IMSI has been included by the
network in the ATTACH ACCEPT message, the old TMSI, if any available, shall be kept.

The network receiving an ATTACH COMPLETE message stops timer T3350, changes to state GMM-REGISTERED
and considers the new TMSI as valid.

Case 2

The description for IMSI attach for GPRS services as specified in section 4.7.3.1.3 shall be followed. In addition, the
following description for IMSI attach for non-GPRS services applies.

The MS receiving the ATTACH ACCEPT message takes one ofthe following actions depending on the reject cause:

# 2 (IMSI unknown in HLR)

Ifthe MS was not IMSI attached for non-GPRS services before the combined GPRS attach procedure was
initiated, the MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI
and ciphering key sequence number. The new MM state is MM IDLE.

Ifthe MS was IMSI attached for non-GPRS services, before the combined GPRS attach procedure was initiated,
this cause is considered as an abnormal case.

# 16 (MSC temporarily not reachable)

A GPRS MS operating in MS operation mode A shall then perform an IMSI attach for non-GPRS services by
use of the MM IMSI attach procedure; a GPRS MS operating in MS operation mode B may then perform an
IMSI attach for non-GPRS services by use of the MM IMSI attach procedure.

Other values are considered as abnormal cases. The behaviour of the MS in those cases is specified in section 4.73.2.5.

4.7.32.4 Combined GPRS attach not accepted by the network

If the attach request can neither be accepted by the network for GPRS nor for non-GPRS services, an ATTACH
REJECT message is transferred to the MS. The MS receiving the ATTACH REJECT message stops timer T3310 and
takes one of the following actions depending upon the reject cause:

# 3 (Illegal MS);

# 6 (Illegal ME)‘, or

# 8 (GPRS services and non-GPRS services not allowed).

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (shall store it according to
section 4.13.2.9) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence
number. The new state is GMM-DEREGISTERED. The new MM state is MM IDLE. The SIM shall be

considered as invalid until switching off or the SIM is removed.
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The MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and
ciphering key sequence number. The SIM shall be considered as invalid until switching off or the SIM is
removed.

# 7 (GPRS services not allowed)

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOVVED (and shall store it according to
section 4.13.2.9) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence
number. The SIM shall be considered as invalid for GPRS services until switching off or the SIM is removed.
The new GMM state is GMM-DEREGISTERED; the MM state is MM IDLE. A GPRS MS operating in MS
operation mode A shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach
procedure; a GPRS MS operating in MS operation mode B may then perform an IMSI attach for non-GPRS
services by use of the MM IMSI attach procedure.

# 11 (PLMN not allowed);

# 12 (Location area not allowed), or

# 13 (Roaming not allowed in this location area).

NOTE: These cause codes are applicable only in case the MS was not IMSI attached for non-GPRS services
before the procedure was initiated.

The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number stored,
shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section
4.1.32.9) and changes to state GMM-DEREGISTERED. The MS shall set the update status to U3 ROAMING
NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is
MM IDLE.

The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN
list” for cause #11, in the list of “forbidden location areas for regional provision of service” for cause #12 or in
the list of“forbidden location areas for roaming” for cause #13. In case cause #11 or #13 was received, the MS
shall perform a PLMN selection instead ofa cell selection.

Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in
section 4.7.32.5.

4.7.32.5 Abnormal cases in the MS

The abnormal cases specified in section 4.7.315 apply with the exceptions for case b in which in addition to the P-
TMSI, P-TMSI signature, RAI, GPRS eiphering key sequence number the TMSI, LAI and ciphering key sequence
number are kept if any.

4.7.32.6 Abnormal cases on the network side

The abnormal cases specified in section 4.7.3.1.6 apply with the following exception for cases a, c and d in the above
referenced section:

a) Low layer failure

Ifa low layer failure occurs before the message ATTACH COMPLETE has been received from the MS and a
new P-TMSI and/or TMSI has been assigned, the network shall consider both the old and new P-TMSI and/or
TMSI as valid for a certain recovery time and shall not resent the message ATTACH ACCEPT. During this
period the network may:

- consider the new P-TMSI and/or TMSI only as valid, if it is used by the MS in a subsequent message,

- use the identification procedure followed by a P-TMSI and/or TMSI reallocation procedure if tl1e old P-
TMSI and/or TMSI is used by the MS in a subsequent message.

c) T3350 time-out

On the first expiry of the timer, the network shall retransmit the ATTACH ACCEPT message and shall reset and
restart timer T3350. This retransmission is repeated until the timer has expired four times, ie. on the fifth expiry
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of timer T3350, the GPRS attach procedure shall be aborted. If a new P-TMSI or a new P-TMSI together with a
new P-TMSI signature and/or TMSI were allocated in the ATTACH ACCEPT message, the network shall
consider both the old and new P-TMSI each together with the corresponding P-TMSI signatures and/or the old
and new TMSI as valid for a certain recovery time. During this period the network acts as specified for case a.

d) More than one ATTACH REQUEST received

If an ATTACH REQUEST message is received before a previously initiated GPRS attach procedure has
resulted in a state transition to the state GMM-REGISTERED state and the indicated RAI differs from the RAI

included in the previous ATTACH REQUEST message, the previously initiated GPRS attach procedure shall be
aborted and the new GPRS attach procedure shall be progressed. If the RAI does not differ the ATTACH
ACCEPT message shall be transmitted with the same P-TMSI and/or P-TMSI signature and/or TMSI as in the
earlier message if the P-TMSI and/or TMSI reallocation shall be performed.

4.7.4 GPRS detach procedure

The GPRS detach procedure is used:

- to detach the lMSl for GPRS services only. liidependent of the network operation mode, this procedure is used
by all kind of GPRS MSs;

- as a combined GPRS detach procedure used by GPRS MSs operating in MS operation mode A or B to detach
the IMSI for GPRS and non-GPRS services or for non-GPRS services only, if the network operates in network
operation mode I; or

- in the case of a network failure condition to indicate to the MS that a re-attach with successive activation of

previously active PDP contexts shall be performed.

After completion ofa GPRS detach procedure or combined GPRS detach procedure for GPRS and non-GPRS services
the GMM context is released.

The GPRS detach procedure shall be invoked by the MS if the MS is switched off, the SIM card is removed from the
MS or if the GPRS or non-GPRS capability of the MS is disabled. The procedure may be invoked by the network to
detach the IMSI for GPRS services. The GPRS detach procedure causes the MS to be marked as inactive in the network
for GPRS services, non-GPRS services or both services.

4.7.4.1 MS initiated GPRS detach procedure

4.7.4.1.1 l\/IS initiated GPRS detach procedure initiation

The GPRS detach procedure is initiated by the MS by sending a DETACH REQUEST message. The detach type
information element may indicate “GPRS detach with switching off’, “GPRS detach without switching off’, “IMSI
detach”, “GPRS/lMSl detach with switching off’ or “GPRS/lMSl detach without switching oft”. If the MS is not
switched off, timer T3321 shall be started after the DETACH REQUEST message has been sent and state GMM-
DEREGISTERED-INITIATED is entered. If the detach type information element value indicates “IMSI Detach” or
“GPRS/IMSI Detach”. state MM IMSI DETACH PENDING is entered.

4.7.4.1.2 IVIS initiated GPRS detach procedure completion for GPRS services only

When the DETACH REQUEST message is received by the network, the network shall send a DETACH ACCEPT
message to the MS, ifthe detach cause IE value indicates that the detach request has not been sent due to switching off.
if switching off was indicated, the procedure is completed when the network receives the DETACH REQUEST
message. The network and the MS shall delete all PDP contexts and deactivate the logical link(s), if any have been
established.

The MS is marked as inactive in the network for GPRS services; state GMM-DEREGISTERED is entered in the MS
and the network.

NOTE: When the DETACH REQUEST message is received by the network, and if the detach cause IE value
indicates that the detach is not due to power off, the authentication and ciphering procedure as well as the
identification procedure may be performed.
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4.7.4.13 IVIS initiated combined GPRS detach procedure completion

When the DETACH REQUEST message is received by the network, a DETACH ACCEPT message shall be sent to the
MS, if the detach cause IE value indicates that the detach request has not been sent due to switching off. Depending on
the value of the detach type IE the following applies:

GPRS/IMSI detach:
The MS is marked as inactive in the network for GPRS and for non-GPRS services. The network and the MS shall

delete all PDP contexts and deactivate the logical link(s), if any. States GMM-DEREGISTERED and MM NULL are
entered in both the MS and the network.

IMSI detach:
The MS is marked as inactive in the network for non-GPRS services. State MM NULL is entered in the MS and the
network.

4.7.4.1.4 Abnormal cases in the MS

The following abnormal cases can be identified:

a) T3321 tirne-out

On the first expiry of the timer, the MS shall retransmit the DETACH REQUEST message and shall reset and
restart timer T3321. This retransmission is repeated until the timer has expired four times, ie on the fifth expiry
of timer T3321, the GPRS detach procedure shall be aborted, the MS shall change to state:

- MM-NULL ifIMSI detach was requested;

- GMM-DEREGISTERED if“GPRS detach” was requested;

- GMM-DEREGISTERED and MM-NULL if“GPRS/IMSI” detach was requested.

b) Lower layer failure before reception of DETACH ACCEPT message

The detach procedure is aborted and the MS shall change to state:

- MM-NULL if“IMSI detach” was requested;

- GMM-DEREGISTERED if“GPRS detach” was requested;

- GMM-DEREGISTERED and MM-NULL if“IMSI/GPRS” detach was requested.

c) Detach procedure collision

If the MS receives a DETACH REQUEST message before the MS initiated GPRS detach procedure has been
completed, a DETACH ACCEPT message shall be sent to the network.

d) Detach and GMM common procedure collision

Ifthe MS receives a message used in a GMM common procedure before the GPRS detach procedure has been
completed this message shall be ignored and the GPRS detach procedure shall be progressed.

c) Change of cell into a new routing area

If a cell change into a new routing area occurs before an DETACH ACCEPT message has been received, the
GPRS detach procedure shall be aborted and re-initiated after successfully performing a routing area updating
procedure.
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Figure 4.7.4I1 GSM 0408: MS initiated GPRS detach procedure

4.7.4.2 Network initiated GPRS detach procedure

4.7.4.2.1 Network initiated GPRS detach procedure initiation

The network initiates the GPRS detach procedure by sending a DETACH REQUEST message to the MS. The network
shall start timer T3322, shall deactivate PDP contexts and the logical link(s), if any, and shall change to state GMM-
DEREGISTERED-INITIATED. A detach type IE shall indicate that the network commands the MS to perform a new
attach procedure and to reactivate PDP contexts, if any. In addition, the network may include a cause IE to specify the
reason for the detach request.

4.7.4.2.2 Network initiated GPRS detach procedure completion

When receiving the DETACH REQUEST message, the MS shall deactivate all activated PDP contexts. The MS shall
then send a DETACH ACCEPT message to the network and shall change state to GMM-DEREGISTERED. The MS
shall, after the completion of the GPRS detach procedure, initiate a GPRS attach procedure if indicated by the network
in the detach type IE. When the MS receives a cause IE, no specific action is required.

The network shall, upon receipt of the DETACH ACCEPT message, stop timer T3322 and shall change state to GMM-
DEREGISTERED.

4.7.42.3 Abnormal cases on the network side

The following abnormal cases can be identified:

a) T3322 time-out

On the first expiry of the timer, the network shall retransmit the DETACH REQUEST message and shall start
timer T3322. This retransmission is repeated until the timer has expired four times, ie. on the fifth expiry of
timer T3322, the GPRS detach procedure shall be aborted and the network changes to state GMM-
DEREGISTERED.

b) Low layer failure

The GPRS detach procedure is aborted and the network changes to state GMM-DEREGISTERED.

c) GPRS detach procedure collision

If the network receives a DETACH REQUEST message with “switching off’ indicated, before the network
initiated GPRS detach procedure has been completed, both procedures shall be considered completed.

If the network receives a DETACH REQUEST message without “switching off” indicated, before the network
initiated GPRS detach procedure has been completed, the network shall send a DETACH ACCEPT message to
the MS.
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GPRS detach and GPRS attach procedure collision

If the network receives an ATTACH REQUEST message before the network initiated GPRS detach procedure
has been completed, the network shall ignore the ATTACH REQUEST message, except the detach type IE
value, sent in the DETACH REQUEST message, indicated that the MS shall perform a GPRS attach procedure.
In this case, the GPRS attach procedure shall be progressed after the PDP contexts have been deleted.

GPRS detach and routing area updating procedure collision

If the network receives a ROUTING AREA UPDATE REQUEST message before the network initiated GPRS
detach procedure has been completed, the routing area updating procedure is progressed. The detach procedure
is aborted and re-initiated.

MS Network

DETA ,H RE IEST
< Start T3322

DETACH ACCEPT
Stop T3322 

Figure 4.7.4I2 GSM 0408: Network initiated GPRS detach procedure

Routing area updating procedure

This procedure is used for:

normal routing area updating to update the registration of the actual routing area ofan MS in the network. This
procedure is used by GPRS MSs in MS operation mode C and by GPRS MSs in MS operation modes A or B
that are IMSI attached for GPRS and non-GPRS services;

combined routing area updating to update the registration of the actual routing and location area of an MS in the
network. This procedure is used by GPRS MSs in MS operation modes A or B that are IMSI attached for GPRS
and non-GPRS services provided that the network operates in network operation mode I; or

periodic routing area updating. This procedure is used by GPRS MSs in MS operation mode C and by GPRS
MSs in MS operation modes A or B that are IMSI attached for GPRS and non-GPRS services;

IMSI attach for non-GPRS services when the MS is IMSI attached for GPRS services. This procedure is used by
GPRS MSs in MS operation modes A or B, if the network operates in network operation mode I.

resuming GPRS services when the RR sublayer indicated a resumption failure after dedicated mode was left, see
section 3.4.13.1.l.

Section 4.7.5.1 describes the routing area updating procedures for updating the routing area only. The combined routing
area updating procedure used to update both the routing and location area is described in section 4.7.5.2.

The routing area updating procedure is always initiated by the MS. It is only invoked in state GMM-REGISTERED.

To limit the number of subsequently rejected routing area update attempts, a routing area updating attempt counter is
introduced. The routing area updating attempt counter shall be incremented as specified in section 4.7.5.15. Depending
on the value of the routing area updating attempt counter, specific actions shall be performed. The routing area
updating attempt counter shall be reset when:

a GPRS attach procedure is successfully completed; or

a routing area updating procedure is successfully completed;

and additionally when the MS is in substate ATTEMPTING-TO-UPDATE:
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- expiry of timer T3312; or

- at request from registration function.

The mobile equipment shall contain a list of“forbidden location areas for roaming”, as well as a list of“forbidden
location areas for regional provision of service”. The handling of these lists is described in section 4.4.1.

User data iransmission in the MS shall be suspended during the routing area updating procedure; user data reception
shall be possible. User data transmission in the network may be suspended during the routing area updating procedure.

4.7.5.1 Normal and periodic routing area updating procedure

Periodic routing area updating is used to periodically notify the availability of the MS to the network. The value of the
update type IE in the ROUTING AREA UPDATE REQUEST message shall indicate “periodic updating”. The
procedure is controlled in the MS by timer T3312. When timer T3312 expires, the periodic routing area updating
procedure is started. Start and reset of timer T3312 is described in section 4.7.2.2.

The normal routing area updating procedure is initiated when the MS detects a change of the routing area in state
GMM-REGISTERED or when the MS determines that GPRS resumption shall be performed. The ROUTING AREA
UPDATE REQUEST message shall always be the first data sent by the MS when a routing area border is crossed. The
routing area identification is broadcast on the broadcast channel(s). A normal routing area updating shall abort any
ongoing GMM procedure. Aborted GMM procedures shall be repeated after the normal routing area updating
procedure has been successfully performed. The value of the update type IE included in the message shall indicate
“normal routing area updating”.

4.7.5.1.1 Normal and periodic routing area updating procedure initiation

To initiate the normal routing area updating procedure, the MS sends the message ROUTING AREA UPDATE
REQUEST to the network, starts timer T3330 and changes to state GMM-ROUTING-AREA-UPDATING-
INITIATED. The message ROUTING AREA UPDATE REQUEST shall contain the P-TMSI signature when received
within a previous ATTACI-I ACCEPT or ROUTING AREA UPDATE ACCEPT message.

4.7.5.1.2 GMM Common procedure initiation

The network may initiate GMM common procedures, e.g. the GMM authentication and ciphering procedure.

4.7.5.13 Normal and periodic routing area updating procedure accepted by the network

If the routing area updating request has been accepted by the network, a ROUTING AREA UPDATE ACCEPT
message shall be sent to the MS. The network may assign a new P-TMSI and/or a new P-TMSI signature for the MS. If
a new P-TMSI and/or P-TMSI l1ave been assigned to the MS, it shall be included in the ROUTING AREA UPDATE
ACCEPT message together with the routing area identification. The network shall, in this case, change to state GMM-
COMMON-PROCEDURE-INITIATED and shall start the supervision timer T3350 as described in section 4.7.6.

If the LAI or PLMN identity contained in the ROUTING AREA UPDATE ACCEPT message is a member of any of
the “forbidden” lists then any such entry shall be deleted.

Upon receipt ofa ROUTING AREA UPDATE ACCEPT message, the MS stores the received routing area
identification, stops timer T3330 and sets the GPRS update status to GUI UPDATED. If the message contains a P-
TMSI, the MS shall use this P-TMSI as new temporary identity for GPRS services and shall store the new P-TMSI. If
no P-TMSI was included by the network in the ROUTING AREA UPDATING ACCEPT message, the old P-TMSI
shall be kept. Furthermore, the MS shall store the P-TMSI signature if received in the ROUTING AREA UPDATING
ACCEPT message.

A ROUTING AREA UPDATE COMPLETE message shall be retunied to the network if the ROUTING AREA
UPDATE ACCEPT message contained:

- a P-TMSI; and/or

- LLC V(R) values (see 0464 [76]).

In this case the LLC V(R) values valid in the MS, shall be included in the ROUTING AREA UPDATE COMPLETE
message.
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47.5.1.4 Normal and periodic routing area updating procedure not accepted by the
network

If the routing area updating cannot be accepted, the network sends a ROUTING AREA UPDATE REJECT message to
the MS. An MS that receives a ROUTING AREA UPDATE REJECT message stops timer T3330 and enters state
GMM-DEREGISTERED. The MS shall then take different actions depending on the received reject cause value:

# 3 (Illegal MS);

# 6 (Illegal ME).

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to
section 4.13.2.9). Furthermore, it shall delete any P-TMSI, RA] and GPRS ciphering key sequence number and
shall consider the SIM as invalid until switching off or the SIM is removed.

# 9 (MS identity cannot be derived by the network)

The MS shall set the GPRS update status to GU2 NOT UPDATED (and shall store it according to section
4.1.3.2.9), and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number.
Subsequently, the MS may automatically initiate the GPRS attach procedure.

# 11 (PLMN not allowed)

# 12 (Location area not allowed)

# 13 (Roaming not allowed in this location area)

The MS shall delete any RAI or LAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number,
shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to section
4.1.3.2.9).

The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, i.e. in the “forbidden PLMN
list” for cause #11, in the list of“forbidden location areas for regional provision of service” for cause #12 or in
the list of“forbidden location areas for roaming” for cause #13. lf#11or #13 was received, the MS shall
perform a PLMN selection instead of a cell selection.

Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is given in
described in section 4.7.5.15.

47.5.1.5 Abnormal cases in the MS

The following abnormal cases can be identified:

a) Access barred because of access class control

The routing area updating procedure shall not be started. The MS stays in the current serving cell and applies the
normal cell reselection process. The procedure is started as soon as possible and if still necessary, ie. when the
barred state is removed or because ofa cell change.

b) Lower layer failure before the ROUTING AREA UPDATE ACCEPT or ROUTING AREA UPDATE REJECT
message is received

The procedure shall be aborted. The MS shall keep, if any, the stored P-TMSI, RAI and GPRS ciphering key
sequence number.

c) T3330 time-out

The procedure is resta.rted until the timer has expired four times, ie. on the fifth expiry of timer T3330, the MS
shall abort the procedure. The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key
sequence number stored.

d) ROUTING AREA UPDATE REJECT, other causes than those treated in section 4.75.1.4

The MS shall keep, if any, the stored P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence
number.
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Ifa routing area border is crossed, when the MS is in state GMM-ROUTING-AREA-UPDATE-INITIATED,
the routing area updating procedure shall be aborted and re-initiated immediately.

Ifa cell change occurs within the same RA, when the MS is in state GMM-ROUTING-AREA-UPDATE
INITIATED, the cell update procedure is performed, before completion of the routing area updating procedure.

Routing area updating and detach procedure collision

If the MS receives a DETACH REQUEST message before the routing area updating procedure has been
completed, the routing area updating procedure shall be aborted and the GPRS detach procedure shall be
progressed.

Routing area updating and P-TMSI reallocation procedure collision

Ifthe MS receives a P-TMSI REALLOCATION REQUEST message before the routing area updating
procedure has been completed, the P-TMSI reallocation procedure shall be aborted and the routing area updating
procedure shall be progressed.

In cases b, c and d the MS shall proceed as follows:

Timer T3330 shall be stopped if still running. The routing area updating attempt counter shall be incremented.

If the routing area updating attempt counter is less than 4:

the MS starts timer T3311 and changes state to GMM-REGISTERED.ATTEMPTING-TO-UPDATE.

If the routing area updating attempt counter is equal to 4:-

4.7.5.16

the MS starts timer T3302 and changes state to GMM-DEREGISTERED.ATTEMPTING-TO-ATTACH.

Abnormal cases on the network side

The following abnormal cases can be identified:

3)

b)

ETSI

Ifa lower layer failure occurs before the message ROUTING AREA UPDATE COMPLETE has been received
from the MS and a P-TMSI and/or PTMSI signature has been assigned, the network shall abort the procedure
and shall consider both, the old and new P-TMSI and the corresponding P-TMSI signatures as valid for a certain
recovery time. During this period the network may:

- use the IMSI for paging; and

- consider the new P-TMSI as valid if it is used by the MS in a subsequent message;

- use the identification procedure followed by a P-TMSI reallocation procedure if the old P-TMSI is used by
the MS in a subsequent message.

Protocol error

If the ROUTING AREA UPDATE REQUEST message has been received with a protocol error, the network
shall return a ROUTING AREA UPDATE REJECT message with one of the following reject causes:

#96: Mandatory information element error;

#99: Information element non-existent or not implemented;

#100: Conditional IE error;

#111: Protocol error, unspecified.

T3350 time-out

On the first expiry of the timer, the network shall retransmit the ROUTING AREA UPDATE ACCEPT message
and shall reset and restart timer T3350. The retransmission is performed until the timer has expired four times,
i.e. on the fifth expiry of timer T3350, the routing area updating procedure is aborted. Both, the old and the new
P-TMSI and the corresponding P-TMSI signatures shall be considered to be occupied for a certain recovery
time. During this period the network acts as described for case a above.
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Figure 4.7.5I1 GSM 0408: Routing and combined routing area updating procedure

4.7.5.2 Combined routing area updating procedure

Within a combined routing area updating procedure the messages ROUTING AREA UPDATE ACCEPT and
ROUTING AREA UPDATE COMPLETE carry information for the routing area updating and the location area
updating.

4.7.5.2.1 Combined routing area updating procedure initiation

The combined routing area updating procedure is initiated only ifthe MS is in state GMM-REGISTERED and if the
network operates in network operation mode I:

- when a GPRS MS that is IMSI attached for GPRS and non-GPRS services detects a change of the routing and
location area in state GMM-REGISTERED and MM-IDLE; or

- when a GPRS MS that is IMSI attached for GPRS services wants to perform an IMSI attach for non-GPRS
services; or

- after termination ofa non-GPRS service via non-GPRS channels to update the association if the MS has
changed the LA during that non-GPRS service transaction.

The routing and location area identification are broadcast on the broadcast channel(s). A combined routing area
updating procedure shall abort any ongoing GMM procedure. Aborted GMM procedures shall be repeated after the
combined routing area updating procedure has been successfully performed. The ROUTING AREA UPDATE
REQUEST message shall always be the first message sent from the MS in the new routing area after routing area
change.

To initiate a combined routing area updating procedure the MS sends the message ROUTING AREA UPDATE
REQUEST to the network, starts timer T3330 and changes to state GMM-ROUTING-UPDATING-INITIATED and
MM LOCATION UPDATING PENDING. The value of the update type IE in the message shall indicate “combined
routing area updating”.

GPRS MSs in MS operation modes A or B that are in an ongoing circuit-switched transaction, shall initiate the
combined routing area updating procedure only after the circuit-switched transaction has been released, if the MS has
changed the LA during the circuit-switched transaction.

ETSI

TS 100 940 V6.1.1 (1998-08)

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05-00149



GSM 04.08 Version 6.1.1 Release 1997 150 TS 100 940 V6.1.1 (1998-08)

NOTE: A GPRS MS in MS operation mode A shall perform a normal routing area update procedure during an
ongoing circuit-switched transaction and shall indicate this in the ROUTING AREA UPDATE REQUEST
message.

4.7.5.2.2 GMM Common procedure initiation

The network may initiate GMM common procedures, eg. the GMM authentication and ciphering procedure.

4.7.52.3 Combined routing area updating procedure accepted by the network

Depending on the value of the update result IE received in the ROUTING AREA UPDATE ACCEPT message, two
different cases can be distinguished:

Case I) The update result IE value indicates “combined RA/LA”: Routing and location area updating is
successful;

Case 2) The update result IE value indicates “RA only”: Routing area updating is successful, but location area
updating is not successful.

A ROUTING AREA UPDATE COMPLETE message shall be returned to the network if the ROUTING AREA
UPDATE ACCEPT message contains:

- a P-TMSI and/or a TMSI; and/or

- LLC V(R) values (see 04.64 [76]).

In the latter case, the LLC V(R) values that are valid in the MS shall be included in the ROUTING AREA UPDATE
COMPLETE message.

Case I

The description for normal routing area update as specified in section 4.75.1.3 shall be followed. In addition, the
following description for location area updating applies.

The handling at the receipt ofthe ROUTING AREA UPDATE ACCEPT depends on the value received in the update
result IE as specified below.

The TMSI reallocation may be part of the combined routing area updating procedure. The TMSI allocated is then
included in the ROUTING AREA UPDATE ACCEPT message together with the location area identification (LAI).
The network shall, in this case, change to state GMM-COMMON-PROCEDURE-INITIATED and shall start the timer
T3350 as described in section 4.7.6.

The MS, receiving a ROUTING AREA UPDATE ACCEPT message, stores the received location area identification,
stops timer T3350, enters state MM IDLE and sets the update status to UI UPDATED. Ifthe ROUTING AREA
UPDATE ACCEPT message contains an IMSI, the mobile station is not allocated any TMSI, and shall delete any
TMSI accordingly. If the ROUTING AREA UPDATE ACCEPT message contains a TMSI, the MS shall use this TMSI
as new temporary identity. The MS shall delete its old TMSI and shall store the new one. If neither a TMSI nor an
IMSI has been included by the network in the ROUTING AREA UPDATE ACCEPT message, the old TMSI, if any is
available, shall be kept.

The network receiving a ROUTING AREA UPDATE COMPLETE message stops timer T3350, changes to GMM-
REGISTERED state and considers the new TMSI as valid.

Case 2

The description for normal routing area update as specified in section 4.75.1.3 shall be followed. In addition, the
following description for location area updating applies.

The MS receiving the ROUTING AREA UPDATE ACCEPT message takes one of the following actions depending on
the reject cause:

#16 (MSC temporarily not reachable)
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A GPRS MS operating in MS operation mode A shall then perform an IMSI attach for non-GPRS services by
use of the MM IMSI attach procedure; a GPRS MS operating in MS operation mode B may then perform an
IMSI attach for non-GPRS services by use of the MM IMSI attach procedure.

Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is specified in
section 4.7.5.25.

4.7.5.2.4 Combined routing area updating not accepted by the network

If the combined routing area updating cannot be accepted, the network sends a ROUTING AREA UPDATE REJECT
message to the MS. An MS that receives a ROUTING AREA UPDATE REJECT message stops timer T3330 and
enters state GIVIM-DEREGISTERED and MM IDLE. The MS shall then take different actions depending on the
received reject cause:

# 3 (Illegal MS); or

# 6 (Illegal ME).

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED and the update status to U3
ROAMING NOT ALLOWED (and shall store it according to section 4.13.2.9). Furthermore, it shall delete any
P-TMSI, P-TMSI signature, TMSI, RAI, LAI, ciphering key sequence number and GPRS ciphering key
sequence number and shall consider the SIM as invalid until switching off or the SIM is removed.

# 9 (MS identity cannot be derived by the network)

The MS shall set the GPRS update status to GU2 NOT UPDATED (and shall store it according to section
4.1.3.29), and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number.
Subsequently, the MS may automatically initiate the GPRS attach procedure.

# 12 (Location area not allowed)

# 13 (Roaming not allowed in this location area)

The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED and the update status to U3
ROAMING NOT ALLOWED (and shall store it according to section 4.1.32.9). Furthennore, it shall delete any
P-TMSI, P-TMSI signature, TMSI, RAI, LAI, ciphering key sequence number and GPRS ciphering key
sequence number.

The MS shall store the LAI or the PLMN identity in the appropriate forbidden list, ie. in the list of“forbidden
location areas for regional provision of service” for cause #12 or in the list of“forbidden location areas for
roaming” for cause #13. In case #13 was received, the MS shall then perform a PLMN selection instead ofa cell
selection.

Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is described in
section 4.7.5.25.

4.7.5.2.5 Abnormal cases in the MS

The abnormal cases specified in section 4.75.1.5 apply with the exceptions for cases b, c and d in which in addition to
the P-TMSI, RAI, GPRS ciphering key sequence number the TMSI, LAI and ciphering key sequence number are kept
if any.

47.5.2.6 Abnormal cases on the network side

The abnormal cases specified in section 4.75.1.6 apply with the exceptions for cases a and c in which in addition to the
P-TMS1 and P-TMS1 signature the TMSI shall be considered occupied.

4.7.6 P-TMSI reallocation procedure

A temporary mobile station identity for GPRS services, the Packet-TMSI (P-TMSI), is used for identification within the
radio interface signalling procedures. The structure of the P-TMSI is specified in GSM 03.03 [10]. The P-TMSI has
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significance only within a routing area. Outside the routing area it has to be combined with the routing area
identification (RAI) to provide for an unambiguous identity.

The purpose of the P-TMSI reallocation procedure is to provide identity confidentiality, i.e. to protect a user against
being identified and located by an intruder (see GSM 02.09 [5] and 03.20 [34]).

Usually, P-TMSI reallocation is performed at least at each change of a routing area. (Such choices are left to the
network operator).

The reallocation of a P-TMSI is performed by the unique procedure defined in this section. This procedure can only be
initiated by the network in state GMM-REGISTERED.

P-TMSI can also be implicitly reallocated in the attach or routing area updating procedures. The implicit reallocation of
a P-TMSI is described in the corresponding sections.

NOTE : Normally, the P-TMSI reallocation will take place in conjunction with another GMM procedure, e.g. at
routing area updating (see GSM 09.02 [37]).

4.7.6.1 P-TMSI reallocation initiation by the network

The network initiates the P-TMSI reallocation procedure by sending a P-TMSI REALLOCATION COMMAND
message to the MS and starts the timer T3350.

The P-TMSI REALLOCATION COMMAND message contains a new combination of P-TMSI and RAI allocated by
the network.

The network shall not send any user data during the P-TMSI reallocation procedure.

4.7.6.2 P-TMSI reallocation completion by the MS

Upon receipt of the P-TMSI REALLOCATION COMMAND message, the MS stores the Routing Area Identifier
(RAI) and the P-TMSI and sends a P-TMSI REALLOCATION COMPLETE message to the network.

4.7.6.3 P-TMSI reallocation completion by the network

Upon receipt of the P-TMSI REALLOCATION COMPLETE message, the network stops the timer T3350 and
considers the new P-TMSI as valid and the old one as deleted.

The GMM layer shall notify the LLC layer that the P-TMSI l1as been changed (see GSM 0464 [76]).

4.7.6.4 Abnormal cases in the MS

The following abnormal cases can be identified:

a) Lower layer failure

The MS shall consider the new P-TMSI and new RAI as valid and the old P-TMSI and old RAI as deleted as

soon as another message containing a new P-TMSI (eg. ROUTING AREA UPDATE ACCEPT) is correctly
received. However, it should be noted that the MS should be able to handle packets with old P-TMSI and old
RAI for a certain time to cope with delayed packets. Any lower layer failure at a later stage shall not have any
impact on the P-TMSI and RAI storage.

4.7.6.5 Abnormal cases on the network side

The following abnormal cases can be identified:

a) Lower layer failure

lfa lower layer failure is detected before the P-TMSI REALLOCATION COMPLETE message is received,
both the old and the new P-TMSI shall be considered as occupied for a certain recovery time.

During this period the network may:
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- use the IMSI for paging in the case of network originated transactions. Upon response from the MS, the P-
TMSI reallocation is restarted;

- consider the new P-TMSI as valid if it is used by the MS; and

- use the identification procedure followed by a new P-TMSI reallocation if the MS uses the old P-TMSI.

Expiry of timer T3350

The P-TMSI reallocation procedure is supervised by the timer T3350. The network shall, on the first expiry of
timer T3350, reset and restart timer T3350 and shall retransmit the P-TMSI REALLOCATION COMMAND.
This retransmission is repeated until the timer has expired four times, i.e. on the fifth expiry oftimer T3350, the
network shall abort the reallocation procedure and shall follow the rules for case a as described above.

P-TMSI reallocation and GPRS attach procedure collision

Ifthe network receives an ATTACH REQUEST message before the ongoing P-TMSI reallocation procedure
has been completed the network shall proceed with the GPRS attach procedure after deletion ofthe GMM
context.

P-TMSI reallocation and an MS initiated GPRS detach procedure collision

If the network receives a DETACH REQUEST message before the ongoing P-TMSI reallocation procedure has
been completed, the network shall abort the P-TMSI reallocation procedure and shall progress the GPRS detach
procedure.

P-TMSI reallocation and a routing area updating procedure collision

Ifthe network receives a ROUTING AREA UPDATE REQUEST message before the ongoing P-TMSI
reallocation procedure has been completed, the network shall abort the P-TMSI reallocation procedure and shall
progress the routing area updating procedure. The network may then perform a new P-TMSI reallocation.

If there are different new P-TMSI included in subsequent P-TMSI REALLOCATION COMMAND messages. due to
an aborted or repeated P-TMSI reallocation procedure, the MS always regards the newest and its existing PTMSI as
valid for the recovery time.

4.7.7

Network

P-TMSI REALLOCATION COMMAND
< Start T3350

P-TMSI REALLOCATION COMPLETE
Stop T3350 

Figure 4.7.611 GSM 04.08: P-TMSI reallocation procedure

Authentication and ciphering procedure

The purpose of the authentication and ciphering procedure is threefold:

First, to permit the network to check whether the identity provided by the MS is acceptable or not see
GSM 0320 [13j); and

Second, to provide parameters enabling the MS to calculate a new GPRS ciphering key; and

Third, to let the network set the ciphering 111ode (ciphering/no ciphering) and algoritlim,

The cases in which the authentication and ciphering procedure shall be used are defined in GSM 02.09 [5].

The authentication and ciphering procedure is always initiated and controlled by the network. It shall be performed in a
non ciphered mode because ofthe following reasons:
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- the network cannot decipher a ciphered AUTHENTICATION AND CIPHERING RESPONSE from an
unauthorised MS and put it on the black list; and

- to be able to define a specific point in time from which on anew GPRS ciphering key should be used instead of
the old one.

The network should not send any user data during the authentication and ciphering procedure.

4.7.7.1 Authentication and ciphering initiation by the network

The network initiates the authentication and ciphering procedure by transferring an AUTHENTICATION AND
CIPHERING REQUEST message across the radio interface and starts timer T3360. The AUTHENTICATION AND
CIPHERING REQUEST message shall contain all parameters necessary to calculate the response parameters (see
GSM 03.20 [13]). It also contains the GPRS ciphering key sequence number, allocated to the GPRS ciphering key, a
parameter indicating whether ciphering shall be used or not, and the GPRS ciphering algorithm.

Additionally, the network may request the MS to include its IMEISV in the AUTHENTICATION AND CIPHERING
RESPONSE message.

4.7.7.2 Authentication and ciphering response by the MS

An MS that is attached to GPRS shall be ready to respond upon an AUTHENTICATION AND CIPHERING
REQUEST message at any time. Upon receipt ofthe message, it processes the challenge information and sends an
AUTHENTICATION AND CIPHERING RESPONSE message to the network. The new GPRS ciphering key
calculated from the challenge information shall overwrite the previous one. It shall be stored and shall be loaded into
the ME before the AUTHENTICATION AND CIPHERING RESPONSE message is transmitted. The GPRS ciphering
key sequence number shall be stored together with the calculated key.

The GMM layer shall notify the LLC layer if ciphering shall be used or not and if yes which algorithm and GPRS
ciphering key that shall be used (see GSM 04.64 [76]).

4.7.7.3 Authentication and ciphering completion by the network

Upon receipt of the AUTHENTICATION AND CIPHERING RESPONSE message, the network stops the timer T3360
and checks the validity of the response (see GSM 0320 [13]).

The GMM layer shall notify the LLC sublayer if ciphering shall be used or 11ot and if yes which algorithm and GPRS
ciphering key that shall be used (see GSM 04.64 [76]).

4.7.7.4 GPRS ciphering key sequence number

The security parameters for authentication and ciphering are tied together in sets, i.e. from a challenge parameter
RAND both the authentication response SRES and the GPRS ciphering key can be computed given the secret key
associated to the IMSI.

In order to allow start of ciphering on a logical link without authentication, GPRS ciphering key sequence numbers are
introduced. The sequence number is managed by the network such that the AUTHENTICATION AND CIPHERING
REQUEST message contains the sequence number allocated to the key which may be computed from the RAND
parameter carried in that message.

The MS stores this number with the key, and includes the corresponding sequence number in the ROUTING AREA
UPDATE REQUEST and ATTACH REQUEST messages. If the sequence number is deleted, the associated key shall
be considered as invalid.

The network may choose to start ciphering with the stored key (under the restrictions given in GSM 02.09) if the stored
sequence number and the one given from the MS are equal and the previously negotiated ciphering algorithm is known
and supported in the network. When ciphering is requested at GPRS attach, the authentication and ciphering procedure
shall be performed since the MS does not store the ciphering algorithm at detach.
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Unsuccessful authentication and ciphering

If authentication and ciphering fails, ie. if the response is not valid, the network considers whether the MS has used the
P-TMSI or the IMSI for identification.

4.7.7.6

If the P-TMSI has been used, the network may decide to initiate the identification procedure. If the IMSI given
by the MS differs from the one the network had associated with the P-TMSI, the authentication should be
restarted with the correct parameters. If the IMSI provided by the MS is the expected one (ie. authentication has
really failed), the network should proceed as described below.

If the IMSI has been used, or the network decides not to try the identification procedure, an
AUTHENTICATION AND CIPHERING REJECT message should be transferred to the MS.

After having sent this message, the network shall enter the state GMM-DEREGISTERED.

Upon receipt of an AUTHENTICATION AND CIPHERING REJECT message, the MS shall set the GPRS
update status to GU3 ROAMING NOT ALLOWED and shall delete the P-TMSI, P-TMSI signature, RAI and
GPRS ciphering key sequence number stored. If available, also the TMSI, LAI, ciphering key sequence number
shall be deleted and the update status shall be set to U3 ROAMING NOT ALLOWED. The SIM shall be
considered as invalid until switching off or the SIM is removed.

If the AUTHENTICATION AND CIPHERING REJECT message is received, the MS shall abort any GMM
procedure, shall delete queued LLC frames (if any), shall stop the timers T3310 and T3330 (if running) and shall
enter state GMM-DEREGISTERED.

Abnormal cases on the network side

The following abnormal cases can be identified:

8)

b)

d)

ETSI

Lower layer failure

Upon detection ofa lower layer failure before the AUTHENTICATION AND CIPHERING RESPONSE is
received, the network shall enter the state GMM-DEREGISTERED.

Expiry of timer T3360

The network shall, on the first expiry of the timer T3360, retransmit the AUTHENTICATION AND
CIPHERING REQUEST and shall reset and start timer T3360. This retransmission is repeated until the timer
has expired four times, i.e. on the fifth expiry of timer T3360, the procedure shall be aborted and the network
shall enter the state GMM-DEREGISTERED.

Collision of an authentication and ciphering procedure with a GPRS attach procedure

Ifthe network receives an ATTACH REQUEST message before the ongoing authentication procedure has been
completed, the network shall abort the authentication and ciphering procedure and proceed with the new GPRS
attach procedure.

Collision of an authentication and ciphering procedure with a GPRS detach procedure

If the network receives a DETACH REQUEST message before the ongoing authentication and ciphering
procedure has been completed, the network shall abort the authentication and ciphering procedure and shall
progress the GPRS detach procedure.

Collision of an authentication and ciphering procedure with a routing area updating procedure

Ifthe network receives a ROUTING AREA UPDATE REQUEST message before the ongoing authentication
procedure has been completed, the network shall progress both procedures.
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MS Network

AUTHENTICATION AND CIPHERING REQUEST
 StartT3360

AUTHENTICATION AND CIPHERING RESPONSE
 ;

AUTHENTICATION AND CIPHERING REJECT
4- — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Stop T3360 
Figure 4.7.7I1 GSM 04.08: Authentication and ciphering procedure

4.7.8

The identification procedure is used by the network to request an MS to provide specific identification parameters to
the network e.g. International Mobile Subscriber Identity, International Mobile Equipment Identity (see GSM 0303).
For the presentation of the IMEI, the requirements of GSM 02.09 apply.

Identification procedure

4.7.8.1 Identification initiation by the network

The network initiates the identification procedure by transferring an IDENTITY REQUEST message to the MS and
starts the timer T3370. The IDENTITY REQUEST message specifies the requested identification parameters in the
identity type information element.

4.7.8.2 Identification response by the MS

An MS that has been attached to GPRS shall be ready to respond to an IDENTITY REQUEST message at any time.

Upon receipt ofthe IDENTITY REQUEST message the MS sends back an IDENTITY RESPONSE message. The
IDENTITY RESPONSE message shall contain the identification parameters as requested by the network.

4.7.8.3 Identification completion by the network

Upon receipt ofthe IDENTITY RESPONSE the network shall stop timer T3370.

4.7.8.4 Abnormal cases on the network side

The following abnormal cases can be identified:

a) Lower layer failure

Upon detection ofa lower layer failure before the IDENTITY RESPONSE is received, the network shall abort
any ongoing GMM procedure.

b) Expiry of tiiner T3370

The identification procedure is supervised by the network by the timer T3370. The network shall, on the first
expiry ofthe timer T3370, retransmit the IDENTITY REQUEST message and reset and restart the timer T3370.
This retransmission is repeated until the timer has expired four times, i.e. on the fifth expiry oftimer T3370, the
network shall abort the identification procedure and any ongoing GMM procedure.

c) Collision of an identification procedure with a GPRS attach procedure

If the network receives an ATTACH REQUEST message before the ongoing identification procedure has been
completed, the network shall proceed with the GPRS attach procedure.

d) Collision of an identification procedure with an MS initiated GPRS detach procedure
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If the network receives a DETACH REQUEST message before the ongoing identification procedure has been
completed, the network shall abort the identification procedure and shall progress the GPRS detach procedure.

e) Collision of an identification procedure with a routing area updating procedure

If the network receives a ROUTING AREA UPDATE REQUEST message before the ongoing identification
procedure has been completed, the network shall progress both procedures.

Network

IDENTITY REQUEST
< Start T3370

IDENTITY RESPONSE
 >Stop T3370 

Figure 4.7.811 GSM 04.08: Identification procedure

4.7.9 Paging procedure

4.7.9.1 Paging for GPRS services

Paging is used by the network to identify the cell the MS has currently selected. The network shall initiate the paging
procedure for GPRS services when GMM signalling messages or user data is pending to be sent to the MS while the
STANDBY timer is running. The network may page only GPRS MSs which are GMM-REGISTERED and identified
by a local P-TMSI or an IMSI.

The network may also initiate the paging procedure at an indication ofa lower layer failure and in the course of a
network failure recovery procedure.

To initiate the procedure the GMM entity requests the RR sublayer to start paging (see chapter 3 and GSM 04.60 [75])
and starts timer T3313. Upon reception ofa paging indication, the MS shall respond to the paging (see GSM 04.07 [20]
and GSM 03.60 [74]).

If the MS was paged by the network with the IMSI, the MS shall delete any RAI, P-TMSI, P-TMSI signature and
GPRS ciphering key sequence number stored. It shall set the GPRS update status to GU2 NOT UPDATED and shall
change to state GMM-DEREGISTERED. The MS shall then perform a GPRS attach or combined GPRS attach
procedure.

The network shall stop timer T3313 when a response is received from the MS and shall start the READY timer. When
the timer T3313 expires the network may reinitiate paging.

4.7.9.2 Paging for non—GPRS services

The network may initiate the paging procedure for non—GPRS services when the MS is IMSI attached for non—GPRS
services. To initiate the procedure the GMM entity requests the RR sublayer to initiate paging (see chapter 3 and GSM
04.60 [75]) for non—GPRS services. The MS identity used for paging shall be the allocated TMSI if acknowledged by
the MS, otherwise the IMSI.

4.7.10 Receiving a GNIM STATUS message by a GNIM entity

If the MS receives a GMM STATUS message no state transition and no specific action shall be taken as seen from the
radio interface, i.e. local actions are possible. The actions to be taken on receiving a GMM STATUS message in the
network are an implementation dependent option.
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4.7.11

The GMM-AA entity within the MM sublayer (see GSM 04.07) supports SM message routing for anonymous PDP
context handling independently of the GMM procedures described throughout section 4.7 as described in section
6.1.1.1. There are no dedicated signalling procedures specified for the GMM-AA entity.

GMM support for anonymous access

An AA-READY timer is implemented in the GMM-AA entity. This timer is used to supervise the time an anonymous
access may be active without user data transfer.

4.7.11.1 MS Side

The AA-READY timer value shall either be the default value or a value set by the network and sent to the MS by
means of an SM message. The READY timer shall be reset and restarted by the MS when user data is sent. When the
AA-READY timer expires or a routing area border is crossed, the MS shall deactivate the anonymous access locally,
ie. no signalling messages are exchanged between the MS and the network.

While the AA-READY timer is running, the MS shall perform cell updates when a new cell is selected within the same
RA.

4.7.11.2 Network side

The AA-READY timer value shall either be the default value or a value received from the MS and possibly modified
by the network and sent to the MS by means of an SM message. The AA-READY timer shall be reset and restarted by
the network when valid user data is received. When the AA-READY timer expires, the network shall deactivate the
anonymous access locally, ie. no signalling messages are exchanged between the network and the MS.

4.7.12 GMM Information procedure

The GMM information message support is optional in the network. The MM information procedure may be invoked by
the network at any time during an established GMM context.

4.7.12.1 GMM information procedure initiation by the network

The GMM information procedure consists only of the GMM INFORMATION message sent from the network to the
mobile station. During an established GMM context, the network may send none, one, or more GMM INFORMATION
messages to the mobile station. If more than one GMM INFORMATION message is sent, the messages need not have
the same content.

4.7.12.2 G|\/IM information procedure in the mobile station

When the mobile station (supporting the GMM information message) receives an GMM INFORMATION message, it
shall accept the message and optionally use the contents to update appropriate information stored within the mobile
station.

If the mobile station does not support the GMM information message the mobile station shall ignore the contents of the
message and retum an GMM STATUS message with cause #97.

5 Elementary procedures for circuit-switched Call
Control

5.1 Overview

5.1.1 General

This section describes the call control (CC) protocol, which is one of the protocols of the Connection Management
(CM) sublayer (see GSM 04.07).
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Every mobile station must support the call control protocol. If a mobile station does not support any bearer capability at
all then it shall respond to a SETUP message with a RELEASE COMPLETE message as specified in section 5.222.

In the call control protocol, more than one CC entity are defined. Each CC entity is independent from each other and
shall communicate with the correspondent peer entity using its own MM connection. Different CC entities use different
transaction identifiers.

With a few exceptions this Technical Specification describes the call control protocol only with regard to two peer
entities. The call control entities are described as communicating finite state machines which exchange messages across
the radio interface and communicate internally with other protocol (sub)layers. This description is only normative as far
as the consequential externally observable behaviour is concerned.

Certain sequences of actions of the two peer entities compose "elementary procedures“ which are used as a basis for the
description in this section. These elementary procedures may be grouped into the following classes:

call establishment procedures;

call clearing procedures;

call information phase procedures;

miscellaneous procedures.

The terms “mobile originating“ or "mobile originated" (MO) are used to describe a call initiated by the mobile station.
The terms “mobile terminating“ or "mobile terminated“ (MT) are used to describe a call initiated by the network.

Figure 5.1a/GSM 04.08 gives an overview of the main states and transitions on the mobile station side.

The MS side extension figure 5.1a.1/GSM 04.08 shows how for the Network lnitated MO call the MS reaches state
U1.0 from state U0 $(CCBS)$.

Figure 5.1b/GSM 0408 gives an overview of the main states and transitions on the network side.

The Network side extension figure 5,1b.1/GSM 0408 shows for Network Initiated MO Calls the Network reaches state
N1.0 from state N0 $(CCBS)$.
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Figure 5.1b.1IGSM 04.08 Overview call control protoco|lNetwork side, extension:

5.1.2

5.1.2.1

Call Control States

Call states at the mobile station side of the interface

The states which may exist on the mobile station side of the radio interface are defined in this section.

NOTE:

5.1.2.1.1

No call exists.

5.1 .2.1 .2

States U01, U02, U03, U04, U05, U06, U26, and U27 are GSM specific. All other states are ITU-T
defined.

Null (State uo)

MM Connection pending (UO.1)

This state exists for a mobile originating call, when the mobile station requests the establishment of a MM connection.
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5.1.2.1.2a CC prompt present (UO.2) $(CCBS)$

This state exists for a mobile originating call when the network has prompted the mobile station to establish a CC
connection but the mobile station has not yet responded.

NOTE: This state is transient.

5.1 .2.1 .2b Wait for network information (UO.3) $(CCBS)$

This state exists for a mobile originating call when the mobile station has responded to the prompt from the network to
establish a CC connection and the mobile station is waiting for further information from the network.

5.1.2.1.2c CC—Establishment present (UO.4) $(CCBS)$

This state exists for a mobile originating call when the mobile station has received a CC-establishment request but has
not yet responded.

NOTE: This state is transient.

5.1.2.1.2d CC-Establishment confirmed (UO.5) $(CCBS)$

This state exists for a mobile originating call when the mobile station has sent the acknowledgement that the mobile
station has received all the CC information that is needed.

5.1.2.1.2e Recall present (UO.6) $(CCBS)$

This state exists for a mobile originating call when the mobile station has received a recall request but has not yet
responded.

NOTE: This state is transient.

5.1.2.1.3 Call initiated (U1)

This state exists for a mobile originating call, when the MS requests call establishment from the network.

5.1.2.1.4 Mobile originating call proceeding (U3)

This state exists for a mobile originating call when the mobile station has received acknowledgement that the network
has received all call information necessary to effect call establishment.

5.1.2.1.5 Call delivered (U4)

This state exists for a mobile originating call, when the calling mobile station has received an indication that remote
user alerting has been initiated.

5.12.1.6 Call present (U6)

This state exists for a mobile terminating call when the mobile station has received a call establishment request but has
not yet responded.

5.1.2.1.? Call received (U7)

This state exists for a mobile terminating call when the mobile station has indicated alerting but has not yet answered.

5.1.2.1.8 Connect Request (U8)

This state exists for a mobile terminating call, when the mobile station has answered the call and is waiting to be
awarded the call.
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5.1.2.1.9 |\/lobile terminating call confirmed (U9)

This state exists for a mobile terminating call when the mobile station has sent acknowledgement that the mobile station
has received all call information necessary to effect call establishment.

5.1.2.1.1O Active (U10)

This state exists for a mobile terminating call when the MS has answered the call. This state exists for a mobile
originating call when the MS has received an indication that the remote user has answered the call.

5.1.2.1.11 Disconnect request (U11)

This state exists when the mobile station has requested the network to clear the end-to-end connection (if any) and is
waiting for a response.

5.1.2.1.12 Disconnect indication (U12)

This state exists when the mobile station has received an invitation to disconnect because the network has disconnected

the end-to-end connection (if any).

5.1.2113 Release request (U19)

This state exists when the MS has requested the network to release and is waiting for a response.

5.1.2.1.14 Mobile originating modify (U26)

This state exists when the mobile station has sent a request to the network for a new mode but has not yet received ananswer.

5.1.2.1.15 |\/lobile terminating modify (U27)

This state exists when the mobile station has received a request from the network for a new mode and has not yet sent a
response to this request.

5.1.2.2 Network call states

NOTE: States N0.1, N02, N03, N04, N05, N0.6, N26, N27, N28, N3a, N4,a, N7a, and N9a are GSM specific.
All other states are CCITT defined.

The call states that may exist or1 the network side of the radio interface are defined in this section.

5.1.2.2.1 Null (State N0)

N0 call exists.

5.1.2.2.2 IVIM connection pending (NO.1)

This state exists for a mobile terminating call, when the network requests the establishment ofa MM connection.

5.1.2.2.2a CC connection pending (NO.2) $(CCBS)$

This state exists for a mobile originating call when the network has requested the mobile station to establish a CC
connection.

5.1.2.2.2b Network answer pending (NO.3) $(CCBS)$

This state exists for a mobile originating call when the mobile station has established a CC connection upon the request
of the network, but the network has not yet informed the mobile station of the reason for the network's action.
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5.1.2.2.2c CC—Estab|isnment present (No.4) $(CCBS)$

This state exists for a mobile originating call when the network has sent a CC establishment request but has not yet
received a satisfactory response.

5.1.2.2.2d CC-Establishment confirmed (No.5) $(CCBS)$

This state exists for a mobile originating call when the network has received acknowledgement that the mobile station
has received all call information necessary to effect call establishment.5.l.2.2.2e Recall present (N0.6) $(CCBS)$

This state exists for a mobile originating call when the network has sent a recall request but has not yet received a
satisfactory response.

5.1.22.3 Call initiated (N1)

This state exists for a mobile originating call when the network has received a call establislnnent request but has not yet
responded.

5.1 .2.2.4 lvlobile originating call proceeding (N3)

This state exists for a mobile originating call when the network has sent acknowledgement that the network has
received all call information necessary to effect call establishment.

5.1.2.2.5 Call delivered (N4)

This state exists for a mobile originating call when the network has indicated that remote user alerting has been
initiated.

5.1.22.6 Call present (N6)

This state exists for a mobile terminating call when the network has sent a call establishment request but has not yet
received a satisfactory response.

5.1.2.2.7 Call received (N7)

This state exists for a mobile terminating call when the network has received an indication that the mobile station is
alerting but has not yet received an answer.

5.1.2.2.8 Connect request (N8)

This state exists for a mobile terminating call when the network has received an answer but the network has not yet
awarded the call.

5.1.2.2.9 Mobile terminating call confirmed (N9)

This state exists for a mobile terminating call when the network has received acknowledgement that the mobile station
has received all call information necessary to effect call establishment.

5.1.2.2.1O Active (N10)

This state exists for a mobile terminating call when the network has awarded the call to the called mobile station. This
state exists for a mobile originating call when the network has indicated that the remote user has answered the call.

5.1.2.2.11 Not used

5.1.2.2.12 Disconnect indication (N12)

This state exists when the network has disconnected the ei1d- to-end connection (if any) and has sent an invitation to
disconnect the mobile station to network connection.
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5.1.2.213 Release request (N19)

This state exists when the network has requested the MS to release and is waiting for a response.

5.1.2.2.14 Mobile originating modify (N26)

This state exists when the network has received a request from the mobile station for a new mode but has not yet sent a
response.

5.1 .2.2.15 l\/lobile terrninating modify (N27)

This state exists when the network has sent arequest to the mobile station for a new mode but has not yet received an
answer.

5.1.2.2.16 Connect Indication (N28)

This state exists for a mobile originating call when the network has indicated that the remote user has answered the call
and the network is waiting for acknowledgement by the mobile station.

5.2

Establishment ofa call is initiated by request of upper layer in either the mobile station or the network; it consists of:

Call establishment procedures

- the establishment ofa CC connection between the mobile station and the network;

- the activation of the codec or interworking function.

Whenever it is specified in GSM 04.08, section 5 that the mobile station shall attach the user connection, this means
that the mobile station shall activate the codec or interworking function as soon as an appropriate channel is available.
The mobile station shall de-activate the codec or interworking function whenever an appropriate channel is no longer
available. As soon as an appropriate channel is (again) available, the codec or interworking function shall be re-
activated. Ifa new order to attach the user connection is received, the new order shall supersede the previous one.

A channel shall be considered as appropriate ifit is consistent with the possibly negotiated bearer capability applicable
for the actual phase of the call. The mobile station shall not consider a channel as not appropriate because the type of
the channel (full rate/half rate) is not the preferred one. If:

- the user connection has to be attached but no appropriate channel is available for a contiguous time of30
seconds; or if

- the codec or interworking function is de-activated for a contiguous time of 30 seconds;

then the mobile station may initiate call clearing.

Upon request of upper layers to establish a call, restricting conditions for the establishment of the call are examined.
These restricting conditions concern the states of parallel CC entities and are defined elsewhere. If these restricting
conditions are fulfilled, the call establishment is rejected. Otherwise a CC entity in state U0, "null", is selected to
establish the call. It initiates the establishment by requesting the MM sublayer to establish an MM connection.

5.2.1

The call control entity ofthe mobile station initiates establishment of a CC connection by requesting the MM sublayer
to establish a mobile originating MM connection and entering the "MM connection pending“ state. There are two kinds
ofa mobile originating call: basic call and emergency call. The request to establish an MM connection shall contain a
parameter to specify whether the call is a basic or an emergency call. This infonnation may lead to specific qualities of
services to be provided by the MM sublayers. Timer T303 is started when the CM SERVICE REQUEST message is
sent.

Mobile originating call establishment

For mobile stations supporting eMLPP basic calls may optionally have an associated priority level as defined in
GSM 03.67. This infonnation may also lead to specified qualities of service to be provided by the MM sublayers.
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While being in the "MM connection pending" state, the call entity of the mobile station may cancel the call prior to
sending the first call control message according to the rules given in section 4.5.1.7.

Having entered the "MM connection pending" state, upon MM connection establishment, the call control entity of the
mobile station sends a setup message to its peer entity. This setup message is

- a SETUP message, if the call to be established is a basic call, and

- an EMERGENCY SETUP message, if the call to be established is an emergency call.

It then enters the "call initiated" state. Timer T303 is not stopped.

The setup message shall contain all the information required by the network to process the call. In particular, the
SETUP message shall contain the called party address information.

If timer T303 elapses in the “MM connection pending" state, the MM connection in progress shall be aborted and the
user shall be informed about the rejection of the call.

5.2.1.1 Call initiation

The “call initiated” state is supervised by timer T303.For normal MO calls, this timer will have already been started
after entering the "MM connection pending“ state. For network-initiated MO calls this timer will be started in the recall
present state as defined in section 5.2.3.4

When the call control entity of the mobile station is in the ‘‘call initiated" state and if it receives:

i) a CALL PROCEEDING message, it shall proceed as described in section 5.2.1.3;

ii) an ALERTING message, it shall proceed as described in section 5.2.1.5;

iii) a CONNECT message, it shall proceed as described in section 5.2.1.6,

iv) a RELEASE COMPLETE message it shall proceed as described in section 52.12.

Abnormal ease:

- If timer T303 elapses in the “call initiated“ state before any of the CALL PROCEEDING, ALERTING,
CONNECT or RELEASE COMPLETE messages has been received, the clearing procedure described in
section 5.4 is performed.

5.2.1.2 Receipt of a setup message

In the “i1ull" or “recall present” states, upon receipt of a setup message (a SETUP message or an EMERGENCY
SETUP message, see section 521.1), the call control entity of the network enters the “call initiated" state. It shall then
analyse the call information contained in the setup message.

i) If, following the receipt of the setup message, the call control entity of the network determines that the call
information received from the mobile station is invalid (e.g. invalid number), then the network shall initiate call
clearing as defined in section 5.4 with one of the following cause values:

# l "unassigned (unallocated) number"

# 3 "no route to destination"

# 22 "number changed"

# 28 "invalid number format (incomplete number)"

ii) If, following the receipt of the setup message, the call control entity of the network determines that a requested
service is not authorized or is not available, it shall initiate call clearing in accordance with section 5.4.2 with
one of the following cause values:

# 8 "operator determined barring",

# 57 "bearer capability not authorized",
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# 58 "bearer capability not presently available",

# 63 "service or option not available, unspecified", or

# 65 "bearer service not implemented".

iii) Otherwise, the call control entity of the network shall either:

- send a CALL PROCEEDING message to its peer entity to indicate that the call is being processed; and enter
the "mobile originating call proceeding" state.

- or: send an ALERTING message to its peer entity to indicate that alerting has been started at the called user
side; and enter the "call received" state.

- or: send a CONNECT message to its peer entity to indicate that the call has been accepted at the called user
side; and enter the "connect request“ state.

The call control entity of the network may insert bearer capability information element(s) in the CALL
PROCEEDING message to select options presented by the mobile station in the Bearer Capability information
element(s) of the SETUP message. The bearer capability information element(s) shall contain the same
parameters as received in the SETUP except those presenting a choice. Where choices were offered, appropriate
parameters indicating the results ofthose choices shall be included.

The CALL_PROCEEDING message may also contain the priority of the call in the case where eMLPP is
applied and where the network has assigned a different priority to the call than that requested by the user, or
where the user has not requested a priority and the network has assigned a default priority. Mobile stations
supporting eMLPP shall indicate this priority level to higher sublayers and store this information for the duration
of the call for further action. Mobile stations not supporting eMLPP shall ignore this information element if
provided in a CALL PROCEEDING message.

The call control entity of the network having entered the "mobile originating call proceeding" state, the network may
initiate the assignment ofa traffic channel according to section 5.2.1.9 (early assignment).

MS Network

SETUP(EMERGENCY)

 
CALL_PROCEEDING (i)

< T T T Afififififid T T T 7 (ii)

< C C C TCOTNNTECTTT C C C C (iii)

< C C EEEEASE CODTPEETET C (iv)< — — — — — — — — — — — —

Figure 5.2IGSM 04.08 Mobile originated call initiation and possible subsequent responses.

5.2.1.3 Receipt of a CALL PROCEEDING message

Having entered the “call initiated" state, when the call control entity ofthe mobile station receives a CALL
PROCEEDING message, it shall stop timer T303; start timer T310 unless

- the CALL PROCEEDING message contains aprugress indicator IE specifying progress description #1, #2, or
#64; or

- it has received a PROGRESS message containing aprogress indicator IE specifying progress description #1, #2,
or #64 prior to the CALL PROCEEDING message

and enter the “mobile originating call proceeding“ state.

Abnormal case:

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05—00169



GSM 04.08 Version 6.1.1 Release 1997 170 TS 100 940 V6.1.1 (1998-08)

If timer T310 elapses before any of the ALERTING, CONNECT or DISCONNECT messages has been
received, the mobile station shall perfonn the clearing procedure described in section 5.4.

MS Network

CALL PROCEEDING
< — — — — — — — — — — — — — — — — — — -- 

Figure 5.3IGSM 04.08 Call proceeding sequence at mobile originating call establishment

5.2.1.4 Notification of progressing mobile originated call

in this section, the term "interworking" is used only in the meaning ofinterworking with a network other than PLMN or
ISDN, not as interworking between PLMN and ISDN since this is the normal case. In this sense, PLMN and ISDN are
seen within the same environment, called the PLMN/ISDN environment.

5.2.1.4.1 Notification of interworking in connection with mobile originated call
establishment

During call establishment, the call may leave a PLMN/ISDN environment; eg, because of interworking with another
network, with a non-PLMN/ISDN user, or with non-PLMN/ISDN equipment within the called user‘s premises, the call
may also relum to a PLMN/ISDN environment. When such situations occur, the network may send aprogress
indicator information element to the calling mobile station either:

a) in an appropriate call control message, ifa state change is required (e.g. ALERTING or CONNECT), or,

b) in the PROGRESS message, if no state change is appropriate.

This progress indicator information element shall contain one of the following progress description values:

a) #1 "call is not end-to-end PLMN/ISDN; further call progress information may be available in-band".

b) #2 "destination address is non-PLMN/ISDN“.

c) #4 "call has returned to PLMN/ISDN.

See also sections 5.5.1 and 5.5.6 for further reactions of the mobile station.

5.2.14.2 Call progress in the PLMN/ISDN environment

in order to inform the mobile station that the call is progressing in the PLMN/lSDN environment the network may send
a progress indicator information element to the calling mobile station either:

a) in an appropriate call control message, if a state change is required (eg., ALERTING or CONNECT); or

b) in the PROGRESS message, if no state change is appropriate.

This progress imlicalor information element shall contain progress description value #32 "Call is end-to-end
ISDN/PLMN". See also section 5.5.6 for further reactions of the mobile station.

5.2.1.5 Alerting

Having entered the "mobile originating call proceeding" state, upon receiving an indication that user alerting has been
initiated at the called address, the call control entity of the network shall: send an ALERTING message to its peer
entity at the calling mobile station and enter the "call delivered" state.

When the call control entity of the mobile station in the "call initiated" state or "mobile originating call proceeding"
state receives an ALERTING message then, the call control entity of the mobile station shall stop timer T303 and T310
(if running) and shall enter the "call delivered" state. In this state, for speech calls:
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- an alerting indication should be given to the user. If the mobile station has not attached the user connection then
the mobile station shall internally generate an alerting indication. If the mobile station has attached the user
connection then the network is responsible for generating the alerting indication and the mobile station need not
generate one.

Abnormal cases:

On the mobile station side, if timer T310 expires, the call control entity of the mobile station shall initiate call
clearing as described in section 5.4.

MS Network

ALERTING
< — — — — — — — — — — — — -- 

Figure 5.4lGSM 04.08 Call confirmation at mobile originating call establishment

5.2.1.6 Call connected

Upon receiving an indication that the call has been accepted, the call control entity of the network shall: through
connect the traffic channel (including the connection of an interworking function, if required) and send a CONNECT
message to its peer entity at the calling mobile station; stait timer T313 and enter the "connect indication" state.

This message indicates to the call control entity of the calling mobile station that a connection has been established
through the network.

The call control entity of the mobile station in the "call initiated" state, in the "mobile originating call proceeding" state
or in the "call delivered" state, shall; upon receipt ofa CONNECT message:

attach the user connection;

- return a CONNECT ACKNOWLEDGE message;

- stop any locally generated alerting indication (if applied);

- stop timer T303 and T310 (if running);

- enter the "active" state.

Abnormal cases:

On the mobile station side, if timer T303 or T310 expires, the call control entity of the mobile station shall
initiate call clearing as described in section 5.4.

NOTE: The mobile station may have applied an additional internal alerting supervision which causes initiation of
call clearing prior to the expiry of T303 or T310.

The call control of the network in the "connect indication“ state, shall, upon receipt of a CONNECT
ACKNOWLEDGE message:

- stop timer T313 and enter the “active" state.

Abnormal cases:

On the network side, if timer T313 elapses before a CONNECT ACKNOWLEDGE message has been received,
the network shall perform the clearing procedure as described in section 5.4.
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MS Network

CONNECT
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CONNECT ACKNOWLEDGE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __> 

Figure 5.5IGSM 04.08 Call acceptance sequence at mobile originating call establishment

5.2.1.7 Call rejection

Upon receiving an indication that the network or the called user is unable to accept the call, the network shall initiate
call clearing at the radio interface to the mobile which originated the call, as described in section 5.4 using the cause
provided by the tenninating network or the called user.

5.2.1.8 Transit network selection

NOTE: For further study.

5.2.1.9 Traffic channel assignment at mobile originating call establishment

It is a network dependent decision when to initiate the assignment of an appropriate traffic channel during the mobile
originating call establishment phase. Initiation ofa suitable RR procedure to assign an appropriate traffic channel does
neither change the state of a call control entity nor affect any call control timer.

NOTE: During certain phases of such an RR procedure, transmission of CC and MM messages may be
suspended, see GSM 04.08, section 3 and GSM 08.08.

The assignment procedure does not affect any call control timer.

5.2.1.10 Call queuing at mobile originating call establishment

The conditions to apply queuing are described in GSM 03.01.

If an idle traffic channel is not available at the assignment instant, the network may place the traffic channel request in a
queue. Calls arriving when all positions in the queue are occupied shall be cleared by the network using the cause #34
"no circuit/channel available“.

The maximum queuing interval is supervised by the network. The limit is a network dependent choice. In case the
network is not able to allocate a traffic channel within the queuing limit, the network will release the call using cause
#34 “no circuit/channel available“.

Optionally, e.g. if eMLPP is used, the network may decide to pre-empt existing calls or to place the traflic channel
request at some preferential position within the queue.

Specific indications provided in the network to the remote user are a network dependent choice.

5.2.2

Before call establishment can be initiated in the mobile station, the MM connection must be established by the network.

Mobile terminating call establishment

5.2.2.1 Call indication

After the arrival ofa call from a remote user, the corresponding call control entity in the network shall: initiate the MM
connection establishment according to section 4 and enter the "MM connection pending" state. The request to establish
the MM connection is passed from the CM sublayer to the MM sublayer. It contains the necessary routing information
derived from the SETUP message.

Upon completion of the MM connection, the call control entity of the network shall: send the SETUP message to its
peer entity at the mobile station, start timer T303 and enter the "call present" state.
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Upon receipt ofa SETUP message, the mobile station shall perfonn compatibility checking as described in 522.2. If
the result of the compatibility checking was compatibility, the call control entity of the mobile station shall enter the
"call present" state. An incompatible mobile station shall respond with a RELEASE COMPLETE message in
accordance with section 5.22.3.4.

If no response to the SETUP message is received by the call control entity of the network before the expiry of timer
T3 03, the procedures described in section 5.2.23.3 shall apply.

MS Network

 
CALL_CONFIRMED (i)— — — — — — — — — — — >

RELEASE COMPLETE
— — — — — > (ii)

Figure 5.6IGSM 04.08 Mobile terminating call initiation and possible subsequent responses.

5.2.2.2 Compatibility checking

The mobile station receiving a SETUP message shall perform compatibility checking before responding to that SETUP
message. Annex B defines compatibility checking to be performed by the mobile station upon receiving a SETUP
message.

5.2.2.3 Call confirmation

5.2.2.3.1 Response to SETUP

Having entered the “call present state" the call control entity of the mobile station shall - with the exception of the cases
described below - acknowledge the SETUP message by a CALL CONFIRMED message. and enter the "mobile
terminating call confirmed" state.

The call control entity of the mobile station may include in the CALL CONFIRMED message to the network one or
two bearer capability information elements to the network, either preselected in the mobile station or corresponding to a
service dependent directory number (see GSM 09.07). The mobile station may also include one or two bearer
capabilities in the CALL CONFIRMED message to define the radio channel requirements. In any case the rules
specified in section 93.22 shall be followed.

NOTE: The possibility of alternative responses (eg, in connection with supplementary services) is for further
study.

A busy MS which satisfies the compatibility requirements indicated in the SETUP message shall respond either with a
CALL CONFIRMED message if the call setup is allowed to continue or a RELEASE COMPLETE message if the call
setup is not allowed to continue, both with cause #17 "user busy".

If the mobile user wishes to refuse the call, a RELEASE COMPLETE message shall be sent with the cause #21 "call
rejected" .

In the cases where the mobile station responds to a SETUP message with RELEASE COMPLETE message the mobile
station shall release the MM connection and enter the "null“ state after sending the RELEASE COMPLETE message.

The network shall process the RELEASE COMPLETE message in accordance with section 5.4.

5.2.2.3.2 Receipt of CALL CONFIRIVIED and ALERTING by the network

The call control entity of the network in the "call present" state, shall, upon receipt ofa CALL CONFIRMED message:
stop timer T303, start timer T310 and enter the "mobile tenninating call confinned" state.
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The call control entity of the mobile station having entered the "mobile tenninating call confirmed" state, if the call is
accepted at the called user side, the mobile station proceeds as described in 5.225. Otherwise, if the signal infonnation
element was present in the SETUP message user alerting is initiated at the mobile station side; if the signal infonnation
element was not present in the SETUP message, user alerting is initiated when an appropriate channel is available.

Here, initiation of user alerting means:

- the generation of an appropriate tone or indication at the mobile station; and

- sending of an ALERTING message by the call control entity of the MS to its peer entity in the network and
entering the "call received" state.

The call control entity of the network in the "mobile terminated call continued“ state shall, upon receipt of an
ALERTING message: send a corresponding ALERTING indication to the calling user, stop timer T310, start timer
T301, and enter the ‘‘call received“ state.

In the “mobile terminating call continued“ state or the "call received“ state, if the user of a mobile station is User
Determined User Busy then a DISCONNECT message shall be sent with cause #17 "user busy“. In the “mobile
terminating call confirmed" state, if the user of a mobile station wishes to reject the call then a DISCONNECT message
shall be sent with cause #21 ‘‘call rejected".

52.2.3.3 Call failure procedures

In case of abnormal behaviour the following call failure procedures apply:

i. If the network does not receive any response to the SETUP message prior to the expiration of timer T303, then
the network shall: initiate clearing procedures towards the calling user with cause #18 “no user responding"; and
initiate clearing procedures towards the called mobile station in accordance with 5.44 using cause #102
“recovery on timer expiry“.

ii. If the network has received a CALL CONFIRMED message, but does not receive an ALERTING, CONNECT
or DISCONNECT message prior to the expiration of timer T310, then the network shall:

- initiate clearing procedures towards the calling user with cause #18 "no user responding"; and

- initiate clearing procedures towards the called MS in accordance with section 5.4.4 using cause #102
"recovery on timer expiry".

iii. If the network has received an ALERTING message, but does not receive a CONNECT or DISCONNECT
message prior to the expiry of timer T301 (or a corresponding intemal alerting supervision timing function),
then the network shall: initiate clearing procedures towards the calling user with cause #19 “user alerting, no
answer"; and initiate clearing procedures towards the called mobile station in accordance with section 5.44,
using cause #102 "recovery on timer expiry" or using cause #31 “normal, unspecified“.

NOTE: The choice between cause #31 and cause #102 may have consequences on indications generated by the
mobile station, see GSM 0240.

5.2.2.3.4 Called mobile station clearing during mobile terminating call establishment

See section 5.4.2.

5.2.2.4 Notification of intenNorking in connection with mobile terminating call
establishment

In this section, the term "interworking" is used only in the meaning ofinterworking with a network other than PLMN or
ISDN, not as interworking between PLMN and ISDN since this is the normal case. In this sense, PLMN and ISDN are
seen within the same environment, called the PLMN/ISDN environment.

During call establishment the call may enter an PLMN/ISDN environment, eg, because of interworking with another
network, with a non-PLMN/ISDN user, or with non-PLMN/ISDN equipment within the calling or called user's
premises. When this occurs, the network may include aprogress imI'I'cal0r information element to be included in the
SETUP message to be sent to the called mobile station specifying progress description value
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a) #1 "call is not end-to-end PLMN/ISDN; further call progress information may be available in-band" or

b) #3 "origination address is non-PLMN/ISDN".

See also section 5.5.1 for further reactions of the mobile station.

5.2.2.5 Call accept

In the "mobile terminating call continued" state or the "call received" state, the call control entity in the mobile station
indicates acceptance ofa mobile terminating call by:

- sending a CONNECT message to its peer entity in the network;

- starting Timer T313; and

- entering the "connect request" state.

5.2.2.6 Active indication

In the “mobile terminated call confirmed" state or in the "call received“ state, the call control entity ofthe network
shall, upon receipt ofa CONNECT message: through connect the traffic channel (including the connection of an
interworking function, if required), stop timers T310, T303 or T301 (if running), send a CONNECT
ACKNOWLEDGE message to its peer entity at the mobile station of the called user; initiate procedures to send a
CONNECT message towards the calling user and enter the "active" state.

In the “connect request“ state, the call control entity of the mobile station shall, upon receipt ofa CONNECT
ACKNOWLEDGE message: stop timer T313 and enter the "active" state.

When timer T313 expires prior to the receipt of a CONNECT ACKNOWLEDGE message, the mobile station shall
initiate clearing in accordance with section 5.4.3.

MS Network

CONNECT
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CONNECT ACKNOWLEDGE
< — — — — — — — — — — — — — — — — — — —— 

Figure 5.7IGSM 04.08 Call acceptance and active indication at mobile terminating call establishment

5.2.2.7 Traffic channel assignment at mobile terminating call establishment

It is a network dependent decision when to initiate the assignment of a traffic channel during the mobile terminating
call establishment phase.

Initiation of the assignment phase does not directly change the state ofa CC entity nor affect any call control timer, but
may have some secondary effects (see e.g. clause 5.2.2.3.2).

5.2.2.8 Call queuing at mobile terminating call establishment

The principles described in section 5.2.1.10 apply accordingly.

NOTE: The interworking to the fixed network has to fulfil the network specific requirements.

5.2.2.9 User connection attachment during a mobile terminating call

For speech calls:

The mobile station shall attach the user connection at latest when sending the connect message.

For data calls:
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The mobile station shall attach the user connection when receiving the CONNECT ACKNOWLEDGE message
from the network.

5.2.3 Network initiated MO call $(CCBS)$

The procedures of section 5.23 are inandatoiy for mobile stations supporting “Network initiated MO call”.

NOTE: The behaviour of a mobile station that does not support “Network initiated MO call” is described in
section 4.

5.2.3.1 Initiation

Before call establishment can be initiated in the mobile station, the MM connection shall be established by the network.

After the arrival of an appropriate stimulus (for example a Remote User Free Indication), the corresponding call control
entity in the network shall initiate the MM connection establishment according to section 4, enter the "CC connection
pending" state and start timer T331. The request to establish the MM connection is passed from the CM sublayer to the
MM sublayer. It contains the necessary routing information derived from the received stimulus.

Upon completion of the MM connection, the call control entity of the mobile station shall send a START CC message
to its peer entity in the network. The mobile station shall then enter the ‘Wait for network information” state and start
timer T332.

If the network receives a START CC message while in the “CC connection pending” state, the network stops T331,
sends the CC-ESTABLISHMENT message, starts timer T333 and enters the “CC-establishment present” state.

The MM connection establishment may be unsuccessful for a variety of reasons, in which case the MM sublayer in the
network will inform the CC entity in the network with an indication of the reason for the failure. The CC entity shall
then stop all running timers, enter the “Null” state and infonn all appropriate entities within the network.

If timer T331 expires, the network shall abort the MM connection establishment attempt, stop all running CC timers,
enter the “Null” state and infonn all appropriate entities within the network.

5.2.3.2 CC—Estab|ishment present

In the “CC establishment present” state, the mobile station, upon receipt of the CC-ESTABLISHMENT message, shall
stop timer T332.

The CC-ESTABLISHMENT message contains information which the mobile station shall use for the subsequent
SETUP message (if any) related to this CC-ESTABLISHMENT.

The CC-ESTABLISHMENT message shall contain the Setup Container IE.

If no CC-ESTABLISHMENT message is received by the call control entity of the mobile station before the expiry of
timer T332, then the mobile station shall initiate clearing procedures towards the network using a RELEASE
COMPLETE message with cause #102 "recovery on timer expiry" and proceed in accordance with section 5.4.2.

Upon receipt ofa CC-ESTABLISHMENT message the mobile station shall perform checks on the Setup Container IE
in order to align the contained information with the mobile’s present capabilities and configuration. The “recall
alignment procedure” is defined later on in this section.

If the recall alignment procedure has succeeded, the call control entity of the Mobile Station shall:

form and store the SETUP message for sending later in the “Recall present” state,

acknowledge the CC-ESTABLISHMENT message with a CC-ESTABLISHMENT CONFIRMED message,

start timer T335, and

enter the “CC-establishment confirmed“ state.

Exception:
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A busy mobile station which has successfully performed the recall alignment procedure shall respond with a
CC-ESTABLISHMENT CONFIRMED message with cause #17 "user busy", and proceed as stated above.

A mobile station, for which the recall alignment procedure failed, shall respond with a RELEASE COMPLETE
message in accordance with section 5.4.2 with the appropriate cause code as indicated in the description of the recall
alignment procedure.

The SETUP message is constructed from the Setup Container IE received in the CC ESTABLISHMENT MESSAGE.
The mobile station shall assume that the Setup Container‘ IE contains an entire SETUP message with the exception of
the Protocol Discriminator, Transaction ID and Message Type elements. The mobile station may assume that the
contents of the Setup Container IE are the same as were sent from the subscriber in a previous SETUP message of the
mobile originating call establishment attempt. The mobile station shall copy the Setup Container to the SETUP
message and not modify the contents except as defined in the recall alignment procedure and as defined in exceptions
below. The mobile station shall not add other Information Elements to the end of the SETUP message.

Exceptions:

Bearer Capability IE(s), HLCIE(s) and LLC {5} IE(s) (including Repeat Indicato/‘{5}, if there are 2 bearer
capabilities) require handling as described in the recall alignment procedure below.

If the CC Capabilities in the Setup Container IE is different to that supported by the mobile station, the mobile
station shall modify the CC Capabilities in the SETUP message to indicate the true capabilities of the mobile
station.

Facility IE(s) and SS Version IE{s) require handling as described in the recall alignment procedure.

If no response to the CC-ESTABLISHMENT message is received by the call control entity of the network before the
expiry of timer T333, then the network shall initiate clearing procedures towards the called mobile station using a
RELEASE COMPLETE message with cause #102 "recovery on timer expiry" and inform all appropriate entities within
the network, proceeding in accordance with section 5.4.2.

MS Network

CC—ESTABLISHMEN’
< — — — — — — — — — — — — ——

CC—ESTABLISHMENT_CONFIRMED (i)’ ”’>
RELEASE COMPLE’ 

Figure 5.7aIGSM 04.08 Call initiation and possible subsequent responses.

52.3.2.1 Recall Alignment Procedure

The recall alignment procedure consists of two parts :

- basic service group alignment, and

- facility alignment.

Basic service group alignment:

The mobile station shall check that the Bearer (_‘a]Jability, I-II,C and LLC and Repeat Indicator fields, which are
embedded in the Setup Container IE, match a basic service group supported by the mobile station.

If this check fails, then the recall alignment procedure has failed. The mobile station shall use the cause #88
“incompatible destination” afterwards.

Otherwise, the mobile station is allowed to alter the content within the Bearer Capability, HLC and LLC Information
Elements (eg. the speech coder version(s), the data rate, the radio channel requirement) provided that the basic service
group is not changed. The result shall be that the mobile station has derived Bearer Capability, HLC and LLC
Information Elements, which it can use for a later call setup according to its configuration and capabilities.
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Facility alignment:

This only applies if the Setup Container contains 1 or more Facility IE5. Each Facility IE within the Setup
Container will be associated with the common SS Version IE, if present. The handling for each Facility IE is
defined below. The mobile station shall align each facility IE contained in the Setup Container. The rules
defined in GSM 04.10 also apply.

The Facility IE is encoded as ‘simple recall alignment’, ‘advanced recall alignment’ or ‘recall alignment not essential‘
(see GSM 0410). If the encoding indicates, that

- a simple recall alignment is required, the mobile station shall copy the Facility IE and the common SS version IE
from the Setup Container to the SETUP message without modifying the content.

- an advanced recall alignment is required, the mobile station must recognise and support the operation defined in
the facility. If the mobile station does not recognise or support the operation, then the recall alignment procedure
has failed and the mobile station shall use the cause #29 “facility rejected” in the subsequent rejection of the CC
establishment request.

- the recall alignment is not essential, then the facility operation is not an essential part ofthe SETUP. Ifthe MS
does not recognise the operation then the SS Version IE and Facility IE are discarded, and NOT copied into the
SETUP message.

NOTE. A mobile station may include a Facility IE without an associated SS Version IE. This would indicate that the
SS operation is encoded using Phase 1 protocols.

Further details on Facility handling are given in GSM 04.10

5.2.3.3 CC—Estab|ishment confirmation

The call control entity ofthe network in the “CC-establishment present" state, shall, upon receipt of a CC-
ESTABLISHMENT CONFIRMED message, stop timer T333 and enter the “CC-establishmentconfirmed" state.

In the “CC-establishment confirmed” state. the network sends a RECALLn1essage. This message initiates user alerting
and also shall include the Facility IE (providing additional information to be presented to the user for notification). The
network starts timer T334 and enters the ‘recall present’ state.

Upon reception of tlie RECALL message the Mobile station stops T335 and enters the “recall present” state.
MS Network

RECALL
< ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ” 

Figure 5.7bIGSM 04.08 Recall

5.2.3.4 Recall present

In the “recall present“ state, the call control entity in the mobile station waits for acceptance of the Recall by the user.
Once confnmation is received, the mobile station indicates acceptance of a recall by

- sending a SETUP message to its peer entity in the network;

- starting Timer T303; and

- entering the "call initiated“ state and proceeding as described in section 5.2.1.1.

The MS shall ensure that the contents of the Bearer Capabitity1£(s) sent in the SETUP message are the same as the
Bearer Capabitit;v1t’;'(s) in the previous CC-ESTABLISHMENT CONFIRMED message related to this Network
Initiatated MO Call.

In the “recall-present" state, if the user ofa mobile station is User Determined User Busy then a RELEASE
COMPLETE message shall be sent with cause #17 "user busy" In the “recall-present“ state. If the user ofa mobile
station wishes to reject the recall then a RELEASE COMPLETE message shall be sent with cause #21 "call rejected".
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In either case, the mobile shall release the connection in accordance with section 5.4.2

On receipt of the SETUP message in the “recall present” state, the network shall stop timer T334 and proceed as
specified in section 5.2.1.2.

If the call control entity of the network does not receive a SETUP message before the expiry of timer T334, then the
network shall send a RELEASE COMPLETE message to the mobile using cause #102 "recovery on timer expiry",
release the MM connection, enter the "null" state and shall inform all appropriate entities within the network.

MS Network

RELEASE COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ > 

Figure 5.7bIGSM 04.08 Recall acceptance or rejection by user

5.2.3.5 Traffic channel assignment during network initiated mobile originating call
establishment

It is a network dependent decision whether or not to initiate the assignment of a lraffrc channel during the “CC-
establishrnent corrfrrnred” state.

5.3 Signalling procedures during the "active" state

5.3.1

The mobile tenninating user notification procedure allows the network to notify a mobile station of any appropriate
call-related event during the "active" state of a call. The procedure consists in the network sending a NOTIFY message
to the mobile station. No state change occurs at any of the interface sides following the sending or the receipt of this
message (but an appropriate indication may optionally be generated in the mobile station).

User notification procedure

The mobile originating notification procedure allows the mobile station to notify the remote user of any appropriate
call-related event during the "active" state of a call by sending a NOTIFY message containing a notification indicator to
the network; upon receipt of this message, the network sends a NOTIFY message containing the same notify indicator
to the other user involved in the call. No state change occurs at any of the interface sides following the sending or the
receipt of this message.

5.3.2

Call rearrangements on the radio interface are not supported by explicit messages (e.g. SUSPEND and RESUME
messages as defined in ETS 300 102-1). However if a remote non-PLMN user initiates call rearrangements, the
network shall inform the mobile station by means ofa NOTIFY message. In a similar way the mobile station can
inform the network about rearrangements by sending a NOTIFY message (eg. change ofuser equipment connected to
the mobile station).

Call rearrangements

5.3.3 Not used

5.3.4

The behaviour described in this section is used to reali7e the following required services throughout section 5.3.4. The
mobile station is not obliged to support the network originated in-call modification procedure. In that case, the mobile
station shall, when receiving a MODIFY message, treat the message as unknown and react as described in section 8.4.
If the mobile station is already prepared to support the procedure in both directions, it shall act as described in this
section.

Support of Dual Services

a) Alternate Speech/Data (BS 61 according to GSM 02.02);

b) Speech followed by Data (BS 81 according to GSM 02.02);
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c) Alternate Speech/Group 3 fax (Teleservice 61 according to GSM 02.03).

5.3.4.1 Service Description

This circuit switched service allows the two users on a point-to-point connection to use the connection between them
for different information transfer during the same call, but not at the same time.

If the negotiation during call establishment leads to the recognition of the above mentioned services, the in-call
modification procedure is allowed to be executed within the current call by changing from one call mode to the other.

In some cases the in-call modification procedure makes it necessary to change the channel configuration by allocating a
new channel and in other cases to change channel configuration parameters while keeping the previously allocated
channel. This change is determined by the network, which initiates either the channel assignment procedure, handover
procedure or channel mode modify procedure (see section 3).

The capability and the initial mode desired must be identified by the mobile station by identifying each mode of
operation with a separate information element during call establishment. Further the type of change between the modes
must be identified by means of the repeat indicator:

mode 1 "altemate" mode 2; or

mode 1 "and then“ mode 2.

5.3.4.2 Call establishment

For both mobile originating and mobile terminating calls, the normal call establishment procedures apply.

53.4.2.1 Mobile Originating Establishment

The service is requested by the originating mobile station by transferring a SETUP message to the network containing
the BC repeat indicator IE, the bearer capability / information element, and the bearer capability 2 information
element, The first mode of operation ("call mode") shall be indicated by the bearer capability I information element
and the second call mode by the bearer capability 2 information element.

A low layer compatibility may optionally be specified for each call mode in a low layer compatibility I and low layer
compatibility ll information element. In that case:

- the SETUP message shall contain the [LC repeat indicator IE and both low layer compatibility I and low layer
compatibility ll information elements. The low layer compatibility I information element then corresponds to the
bearer capability I information element and the low layer compatibility ll information element to the bearer
capability 2 information element;

- if no low layer compatibility specification applies for one of the two call modes, the corresponding low layer
compatibility IE (low layer compatibility I or low layer compatibility 11) shall indicate "not applicable";

- the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

Similarly, a high layer compatibility may optionally be specified for each call mode in a high layer compatibility i and
high layer compatibility ii information element. In that case:

- the SETUP message shall contain the HLC repeat indicator IE and both high layer compatibilityi and high layer
compatibility ii information elements. The high layer compatibility i information element then corresponds to the
bearer capability 1 information element and the high layer compatibility ii information element to the bearer
capability 2 information element;

- if no high layer compatibility specification applies for one of the two call modes, the corresponding high layer
compatibility IE (high layer compatibility i or high layer compatibility ii) shall indicate "not applicable";

- the HLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

The receiving entity shall ignore whether the LLC repeat indicator IE or HLC repeat indicator are contained in the
message or not; it shall also ignore the repeat indication of an LLC repeat indicator IE or HLC repeat indicator‘ IE. If
the low layer compatibility 11 IE is not contained in the message and the law layer compatibility] IE is contained in the
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message, the receiving entity shall relate it to a call mode indicated in the message that does not specify speech (if any).
If the high layer compatibility ii IE is not contained in the message and the high layer compatibility i IE is contained in
the message, the receiving entity shall relate it to a call mode indicated in the message that does not specify speech (if
any).

The specific part of the network which is sensitive to the call mode shall examine each mode described in the bearer
capabilities included in the SETUP message by performing compatibility checking as defined in Annex B. If as a result
of this compatibility checking the network decides to reject the call, then the network shall initiate call clearing as
specified in section 5.4 with the following causes:

a) #57 "bearer capability not authorized"

b) #58 "bearer capability not presently available"

c) #65 "bearer service not implemented"

d) #70 "only restricted digital information bearer capability is available“

53.4.2.2 Mobile Terminating Establishment

The service is indicated to the called mobile station by a SETUP message coded in the same manner as in the mobile
originating call establishment. As specified for normal terminating call establishment, the service may be indicated by
the called mobile station in the CALL CONFIRMED message.

The destination mobile station shall perform the compatibility checking as defined in Annex B for both required modes
if indicated in the SETUP message. If as a result of compatibility checking the mobile station decides to reject the call,
the mobile station shall initiate call clearing according to the procedures of section 5.4 with one of the following causes:

a) #57 "bearer capability not authori7.ed"

b) #58 "bearer capability not presently available"

c) #65 "bearer service not implemented"

d) #88 "incompatible destination"

The mobile station may accept the call if the first mode indicated is free irrespective of whether the other mode is free
or busy.

5.3.4.3 Changing the Call Mode

In order to change the call mode, the following in-call modification procedures shall be used.

Either side of the radio interface may act as the requesting user to invoke the in-call modification.

Upon each successful completion of the in-call modification procedure, the call changes to the next mode negotiated
and agreed during the establishment phase of the call.

The in-call modification procedures are completely symmetrical at the radio interface.

NOTE: Considering a possible future evolution, in-call modification is specified as a symmetrical procedure.

53.4.3.1 Initiation of in-call modification

The procedure is initiated by the requesting originating side in the “active“ state of the call. It shall send a MODIFY
message including the new mode to be changed to; start timer T323; and enter the “mobile originating modify" state
(mobile station side) or the "mobile terminating modify" state (network side). Any internal resources necessary to
support the next call mode shall be reserved. The new mode given in the MODIFY message shall be one of those
already negotiated and agreed during the establishment phase of the call. If the data call direction is different from the
direction of the call setup a reverse call setup direction IE shall be included in the MODIFY message; otherwise this IE
shall not be included. The MODIFY originating side shall stop sending B111-channel information; and stop interpreting
received Bm-channel information according to the old call mode.
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Upon receipt of the MODIFY message, the destination side shall check to ensure that the requested call mode can still
be supported and if so, it shall initiate the reservation of any resources necessary to support the next call mode and enter
the "mobile originating modify" (network side) or "mobile terminating modify" state (mobile station side).

5.3.4.3.2 Successful corripletion of in—call modification

If the destination rretwork/rnobile station receives a MODIFY message with a new rrrode which is already the actual one
of the call the network/rnobile station shall remain in the "active" state; send a MODIFY COMPLETE message with
the actual mode, and shall not initiate anything else.

If the requested rrrode is not the actual one and can be supported by the destination interface it shall change the channel
eorrfrguratiorr, if required, and step on to any internal resources necessary to support the next call rrrode. If the
requested rrrode is a data or facsimile nrode, it shall also perform the appropriate means to take the direction of the data
call into account. After successful change of the channel configuration it shall start sending user information according
to the next call nrode and start interpreting received user channel information according to the next call mode; send a
MODIFY COMPLETE message with the new call nrode included and enter the “aetive“ state (mobile station or
network side). If the MODIFY message had contained a reverse call setup di/‘ection IE, the same IE shall be included
in the MODIFY COMPLETE message.

In case of an alternate speech/data or alternate speeelr/facsirrrile group 3 service (refer to section 5.3.4) the old resources
may still be kept reserved, in case of speech followed by data service they may be released.

Upon receipt of the MODIFY COMPLETE message the originating side shall: initiate the alternation to those resources
necessary to support the next call mode; stop timer T323; and enter the "active" state (mobile station or network side).
The reaction of the originating side if it had included a reverse call setup direction IE in the MODIFY message, but the
destination side did not include the IE in the MODIFY COMPLETE message is implementation dependent.

5.3.43.3 Change of the channel configuration

In case the requested bearer capability cannot be supported by the current channel configuration the network shall
initiate the assignment procedure and change the channel configuration accordingly.

5.3.4.3.4 Failure of in—eall modification

5.3.4.3.4.1 Network rejection of in-call modification

If the network cannot support the change to the requested call mode or if the change of the channel configuration fails
the network shall: release the resources which had been reserved for the alternation: send a MODIFY REJECT message
with the old bearer capability and with cause # 58 "bearer capability not presently available" to the initiating mobile
station; and enter the "active" state. If the change of the channel configuration fails, the network shall return to the
internal resources required for the old call mode.

Upon receipt of the MODIFY REJECT message with the old bearer capability the initiating mobile station shall: stop
timer T323; release any resources which had been reserved for the alternation; resume sending user channel
information according to the present call mode; resume interpreting received user channel information according to the
present call mode; and enter the “active" state.

5.3.4.3.4.2 Mobile station rejection of in-call modification

If the mobile station cannot support the change to the requested call mode, the mobile station shall: release any
resources which had been reserved for the alternation; send a MODIFY REJECT message with the old bearer capability
and cause # 58 "bearer capability not presently available", and enter the “active“ state.

Upon receipt of the MODIFY REJECT message the network shall: stop timer T323, release any resources which had
been reserved for the altemation.

5.3.4.3.4.3 Time-out recovery

Upon expiration of T323 in either the mobile station or the network the procedures for call clearing shall be initiated
with cause # I02 "recovery on timer expiry".
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5.3.4.4

If a MODIFY, MODIFY COMPLETE or MODIFY REJECT message is received in the "disconnect indication",
"disconnect request" (mobile station side only) or "release request“ state then the received message shall be discarded
and no action shall be taken.

Abnormal procedures

If a MODIFY COMPLETE message indicating a call mode which does not correspond to the requested one is received
or if a MODIFY REJECT message indicating a call mode which does not correspond to the actual one is received then
the received message shall be discarded and no action shall be taken.

If a MODIFY message indicating a call mode which does not belong to those negotiated and agreed during the
establishment phase of the call, is received, then a MODIFY REJECT message with the actual call mode and with
cause # 57 "bearer capability not authorized“ shall be sent back.

MS Network

MOD COMP
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — --

MOD REJ 
Figure 5.10alGSM 04.08 In-call modification sequence initiated by MS

MS Network

MOD COMP
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

MOD REJ assignment or channel mo e modify

Figure 5.10blGSM 04.08 In-call modification sequence initiated by network

5.3.5

The user initiated service level up- and downgrading is applicable for non-transparent multislot data services, only. By
means of this procedure the user can request a change of the “maximum number of traffic channels“ and/or “wanted air
interface user rate“ parameters, to be assigned by the network.

User initiated service level up- and downgrading

5.3.5.1 Initiation of service level up- and downgrading

The procedure is initiated by the mobile station in the "active“ state of the call. It shall:

send a MODIFY message including the wanted value of the “maximum number of traffic channels” and/or the
“wanted air interface user rate” parameters;

not change any of the other, possibly negotiated, parameters of the bearer capability information element;

start timer T323; and

enter the "mobile originating modify“ state.

Any internal resources necessary to support the next service parameters shall be reserved. If a dual service was
negotiated at call setup, the mobile station shall initiate the service level up- or down-grading only during the data
phase of the dual service.
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Upon receipt of the MODIFY message, the network shall check if the indicated maximum number of traffic channels
can be supported and enter the "mobile originating modify” state.

5.3.5.2 Successful completion of service level up— and downgrading

The network may upon reception of the MODIFY message initiate a change of the channel configuration assigned to
the mobile station.

As a response to the MODIFY message the network sends a MODIFY COMPLETE message including the bearer
capability negotiated at call setup and enters the “active” state.

Upon receipt of the MODIFY COMPLETE message the mobile station shall stop timer T323 and enter the "active“
state.

5.3.5.3 Rejection of service level up— and downgrading

If a change of bearer service is requested together with a change of the “maximum number of traffic channels” and/or
the “wanted air interface user rate”, or if the current used service is not a data service where up— and downgrading is
applicable, or if the receiver chooses not to grant the request, the network shall:

- send a MODIFY REJECT message with bearer capability negotiated at call setup and with cause #58 "bearer
capability not presently available“;

- enter the "active" state.

Upon receipt of the MODIFY REJECT message with the bearer capability negotiated at call setup, the mobile station
shall: stop timer T323 and enter the "active" state.

5.3.5.4 Time—out recovery

Upon expiration of T323 in the mobile station the procedures for call clearing shall be initiated with cause #102
"recovery on timer expiry“.

5.4 Call clearing

5.4.1

The following terms are used in this Technical Specification in the description of clearing procedures:

Terminology

- A traffic channel (see GSM 04.03) is "connected“ when the channel is part of a circuit-switched connection
established according to this Technical Specification.

- A traffic channel is "disconnected“ when the channel is no longer part of a circuit-switched connection, but is
not yet available for use in a new connection.

5.4.2

Under normal conditions, the call control entity of the mobile station or of the network initiates call clearing by sending
a DISCONNECT message to its peer entity; then both entities follow the procedures defined in sections 5.4.3 and 5.44
respectively.

Exception conditions

As an exception to the above rule, the call control entity ofthe mobile station or of the network, in response to a
SETUP or START CC or CC-ESTABLISHMENT CC-

ESTABLISHMENT CONFIRMED or RECALL message, can reject a call by stopping all running call control timers,
responding with a RELEASE COMPLETE message, releasing the MM connection, and returning to the "null" state,
provided no other response has previously been sent.

As a further exception, the call control entity of the network may initiate call clearing by stopping all running call
control timers, sending a RELEASE message, starting timer T308, and entering the "release request" state.

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05-00184



GSM 04.08 Version 6.1.1 Release 1997 185 TS 100 940 V6.1.1 (1998-08)

NOTE: This way to initiate call clearing by sending a RELEASE message should not be used by the network:

- if in-band tones/announcements are provided and the network decides to use the procedure described
in section 5.4.4.l.l.l or 5.4.42.1;

- if the network wants to have the opportunity to respond to information sent by the mobile station
during call clearing, eg. when the network indicates that “CCBS activation is possible”.

A call control entity shall accept an incoming RELEASE COMPLETE message used to initiate the call clearing even
though the cause information element is not included.

A control entity shall accept an incoming RELEASE message used to initiate the call clearing even though the cause
information element is not included.

Furthermore, a call control entity shall regard an incoming RELEASE COMPLETE message as consistent with any of
its states; a call control entity shall regard an incoming RELEASE message as consistent with any of its states except
the null state: a call control entity of the mobile station shall regard an incoming DISCONNECT message as consistent
with any of its call control states except the “null" state, the "release request" state, and the "disconnect indication"
state; a call control entity of the network shall regard an incoming DISCONNECT message as consistent with any of its
call control states except the "null“ state and the "release request" state.

NOTE: This allows the introduction of shorter call clearing procedures in the future.

5.4.3 Clearing initiated by the mobile station

5.4.3.1 Initiation of call clearing

Apart from the exceptions identified in section 5.4.2, the call control entity of the mobile station shall initiate clearing
by: stopping all running call control timers, sending a DISCONNECT message; starting timer T305; and entering the
"disconnect request" state.

5.4.3.2 Receipt of a DISCONNECT message from the mobile station.

The call control entity in the network in any state except the "null" state and the "release request" state shall, upon
receipt of a DISCONNECT message:

- Stop all running call control timers;

- initiate procedures to clear the network connection and the call to the remote user;

- send a RELEASE message to its peer entity;

- start timer T308; and

enter the "release request" state.

NOTE: The RELEASE message has only local significance and does not imply an acknowledgement of clearing
from the remote user.

5.4.3.3 Receipt of a RELEASE message from the network

The call control entity of the mobile station in any state except the “null" state and the "release request" state, shall,
upon receipt of a RELEASE message: stop all running call control timers; send a RELEASE COMPLETE message;
release the MM connection, and return to the “null" state.

5.4.3.4 Receipt of a RELEASE COMPLETE message from the mobile station

A call control entity ofthe network in any call control state shall, upon receipt ofa RELEASE COMPLETE message
from its peer entity in the mobile station: stop all running call control timers; release the MM connection; and return to
the “null" state.
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5.4.3.5 Abnormal cases

The call control entity ofthe mobile station in the “disconnect request" state, shall upon expiiy of timer T305: send a
RELEASE message to the network with the cause number originally contained in the DISCONNECT message and
optionally, a second cause information element with cause #102 "recoveiy on timer expiry", start timer T308, and enter
the “release request" state.

The call control entity of the network in the "release request“ state, shall, at first expiry of timer T308, retransmit the
RELEASE message, start timer T308, and stay in the "release request“ state. At second expiry of timer T308, the call
control entity of the network shall: release the MM connection‘, and return to the “null" state.

5.4.4

Apart from the exception conditions identified in section 5.4.2, the call control entity ofthe network shall initiate
clearing by: sending a DISCONNECT message, and entering the "disconnect indication“ state. The DISCONNECT
message is a local invitation to clear the call.

Clearing initiated by the network

NOTE: When the network initiates clearing by sending a RELEASE message, the procedures described in
sections 5.4.3., 5.4.3.4 and 5.4.35 are followed.

A mobile station that does not support the “Prolonged Clearing Procedure” shall comply with the requirements of
section 5.4.4.1 and shall ignore section 5.4.4.2. A mobile station that supports the “Prolonged Clearing Procedure” shall
comply with the requirements of sections 5.4.4.2 and shall ignore section 5.4.4.1.

5.4.4.1 Clearing initiated by the network: mobile does not support “Prolonged
Clearing Procedure“

Section 5.4.4.1 only applies to mobile stations that do not support the “Prolonged Clearing Procedure” option.

5.4.4.1.1 Clearing when tones/announcements provided

When in-band tones/announcements are provided (see section 5.5.1), the call control entity of the network may initiate
clearing by sending a DISCONNECT message containing progress indicator #8 "in-band information or appropriate
pattern now available“, starting timer T306, and entering the "disconnect indication" state.

5.4.4.1.1.1 Receipt of a DISCONNECT message with progress indicator #8 from the network

The call control entity of the MS in any state except the "null" state, the "disconnect indication" state, and the "release
request" state, shall, upon receipt of a DISCONNECT message with progress indicator #8:

i) if an appropriate speech traffic channel is not connected, continue clearing as defined in section 5.4.4. 1 .2.l
without connecting to the in-band tone/announcement;

ii) ifan appropriate speech traffic channel is connected, attach the user connection for speech ifit is not yet
attached and enter the "disconnect indication" state. In that state, if upper layers request the clearing of the call,
the call control entity of the MS shall proceed as defined in section 5.4.4. 1.2.1.

5.4.4.1.1.2 Expiry of timer T306

The call control entity of the network, having entered the "disconnect indication“ state after sending a disconnect
message with the progress indicator #8, shall, upon expiry of timer T306, continue clearing by sending a RELEASE
message with the cause number originally contained in the DISCONNECT message; starting timer T308; and entering
the “release request" state.

5.4.4.1.2 Clearing when tones/announcements not provided

When in-band tones and announcements are not provided, the call control entity of the network shall initiate call
clearing by stopping all running call control timers, sending a DISCONNECT message without progress indicator,
starting timer T305 and entering the "disconnect indication" state.
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5.4.4.1 .2.1 Receipt of a DISCONNECT message without progress indicator or with progress
indicator different from #8 from the network

The call control entity of the mobile station in any state except the "null" state, the "disconnect indication" state, and the
"release request" state, shall, upon the receipt ofa DISCONNECT message without progress indicator information
element or with progress indicator different from #8:

stop all running call control timers;

send a RELEASE message,

start timer T308; and

enter the "release request" state.

5.4.4.1.2.2 Receipt ofa RELEASE message from the mobile station

The call control entity of the network in any state except the "null“ state and the “release request“ state, shall, upon
receipt of a RELEASE message: stop all running call control timers; send a RELEASE COMPLETE message, release
the MM connection, and retum to the "null“ state.

5.4.4.1.2.3 Abnormal cases

The call control entity of the network, having entered the "disconnect indication“ state after sending a DISCONNECT
message without progress indicator or with progress indicator different from #8, shall upon expiry of timer T305: send
a RELEASE message to the mobile station with the cause number originally contained in the DISCONNECT message;
start timer T308; and enter the "release request" state. In addition to the original clearing cause, the RELEASE message
may contain a second cause information element with cause #102 "recovery on timer expiry“.

5.44.1.3 Completion of clearing

A call control entity of the mobile station in any call control state shall, upon receipt ofa RELEASE COMPLETE
message from its peer entity in the network: stop all running call control timers ; release the MM connection, and return
to the "null“ state.

5.4.4.1.3.1 Abnormal cases

The call control entity of the mobile station in the “release request" state shall at first expiry of timer T308 retransmit
the RELEASE message and restart timer T308. At second expiry of timer T308; the call control entity of the mobile
station shall: release the MM connection; and retum to the "null“ state.

5.4.4.2 Clearing initiated by the network: mobile supports “Prolonged Clearing
Procedure”

Section 5.4.4.2 only applies to mobile stations that support the “Prolonged Clearing Procedure” option.

5.4.4.2.1 Clearing when tones/announcements provided and the network does not indicate
that “CCBS activation is possible”

When in-band tones/announcements are provided (see section 5.5.1) and CCBS is not applicable; the call control entity
of the network may initiate clearing by sending a DISCONNECT message containing progress indicator #8 "in-band
information or appropriate pattern now available", either not containing an AIl0wedAclI'0ns IE or containing an
A/I0wedAclI'w7.s IE indicating “CCBS activation is not possible”, starting timer T306; and entering the "disconnect
indication" state.

5.4.4.2.1.1 Receipt ofa DISCONNECT message

The call control entity of the MS in any state except the "null" state, the “disconnect indication" state, and the “release
request" state, shall, upon receipt of a DISCONNECT message with progress indicator #8 and, either not containing an
Allowed/1ctz'on5 IE or containing an Allowed/1ctz'on5 IE indicating “CCBS activation is not possible”:
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i) if an appropriate speech traffic channel is not connected,

- stop all running call control timers;

- send a RELEASE message;

- start timer T308, and

- enter the "release request" state.

not connect to the in-band tone/announcement;

ii) if an appropriate speech traffic channel is connected, attach the user connection for speech if it is not yet
attached and enter the "disconnect indication“ state. In that state, if upper layers request the clearing ofthe call,
the call control entity ofthe MS shall:

- stop all running call control timers,

- send a RELEASE message;

- start timer T308; and

- enter the “release request" state.

5.4.4.2.1.2 Expiry of timer T306

The call control entity of the network, having entered the "disconnect indication, shall, upon expiry of timer T306,
continue clearing by sending a RELEASE message with the cause number originally contained in the DISCONNECT
message; starting timer T308; and entering the "release request" state.

5.4.4.2.2 Clearing when the network indicates that “CCBS activation is possible”

When Activation of CCBS is possible, the call control entity of the network may initiate clearing by sending a
DISCONNECT message containing the Al/owedAcIi0ns IE with an indication that “Activation of CCBS is possible”
and starting T338. Optionally, progress indicator #8 “in-band information or appropriate pattern now available“ may
also be contained in the DISCONNECT message (in which case, T338 shall not be greater than T306).

5.4.4.2.2.1 Receipt ofa DISCONNECT

The call control entity of the MS in any state except the "null" state, the "disconnect indication" state, and the "release
request" state, shall, upon receipt of a DISCONNECT message with an A//0wedAclI'0ns IE indicating “Activation of
CCBS is possible” pass the “Activation of CCBS is possible” indication to the upper layer, enter the "disconnect
indication" state, stop all running call control timers and await a response from the upper layers.

If the DISCONNECT message contained the progress indicator #8 "in-band information or appropriate pattern now
available" and an appropriate speech traffic channel is connected, then the MS shall attach the user connection for
speech if it is not yet attached. If the DISCONNECT message did not contain the progress indicator #8 "in-band
information or appropriate pattern now available" any connected speech traffic channel shall be disconnected.

Response from the upper layers:

i) If the upper layers request the clearing of the call, the call control entity of the MS shall:

- stop all running call control timers;

- send a RELEASE message;

- start timer T308, and

- enter the “release request" state.

ii) If the upper layers request that the “CCBS activation is to be attempted” then the MS shall

- send a RELEASE message containing a Facility IE including an
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Invoke=CCBSRequest to the network;

- stop all running call control timers;

- start timer T308, and

- enter the "release request" state.

If an appropriate speech trafiic channel is connected, transmission of this RELEASE message shall not cause it
to be disconnected.

5.4.4.2.2.2 Expiry of timer T338

The call control entity of the network, having entered the "disconnect indication“ state after sending a DISCONNECT
message with an AllowedActionS IE indicating “Activation of CCBS is possible” shall, upon expiry of timer T338,
continue clearing by sending a RELEASE message with the cause number originally contained in the DISCONNECT
message; starting timer T308; and entering the "release request" state.

5.4.42.3 Clearing when tones/announcements are not provided and the network does not
indicate that “CCBS activation is possible”

When in-band tones and announcements are not provided, and, the network does not wish to indicate in the Allowed
Actions IE that “CCBS is possible”, the call control entity ofthe network shall initiate call clearing by stopping all
running call control timers, sending a DISCONNECT message without progress indicator, either without the Allowed
Actions IE or with the Allan/edActioris IE indicating that “CCBS is not possible”, starting timer T305 and entering the
"disconnect indication" state.

5.4.4.2.3.1 Receipt ofa DISCONNECT message

The call control entity of the mobile station in any state except the "null" state, the "disconnect indication" state, and the
"release request" state, shall, upon the receipt ofa DISCONNECT message either without progress indicator
information element or with progress indicator difTerent from #8, and, either without the A ll0wedActionS IE or with the
AllowedAcrz'ons IE indicating that “CCBS is not possible”:

- stop all running call control timers;

- send a RELEASE message;

- start timer T308; and

- enter the "release request" state.

5.4.4.2.3.2 Abnormal cases

The call control entity of the network, having entered the "disconnect indication“, shall upon expiry of timer T305: send
a RELEASE message to the mobile station with the cause number originally contained in the DISCONNECT message;
stait timer T308; and enter the "release request" state.

5.4.4.2.4 Receipt of a RELEASE message from the mobile station

5.4.4.2.4.1 Release, CCBS not requested

For a network that does not support the “CCBS activation” option:

The call control entity of the network in any state except the "null" state and the "release request" state, shall,
upon receipt ofa RELEASE message: stop all running call control timers; send a RELEASE COMPLETE
message; release the MM connection; and return to the "null" state.

For a network that does support the “CCBS activation” option:

The call control entity of the network in any state except the "null" state and the "release request" state, shall,
upon receipt ofa RELEASE message without a 1~ktcilit)/ IE including an lnvoke=CCBSRequest: stop all running
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call control timers; send a RELEASE COMPLETE message; release the MM connection; and return to the
"null" state.

5.4.4.2.4.2 Release, CCBS Requested

For a network that does not support the “CCBS activation” option:

The call control entity of tlie network in any state except the "null" state and the "release request" state, shall,
upon receipt ofa RELEASE message: stop all running call control timers; send a RELEASE COMPLETE
message; release the MM connection; and return to the "null" state.

For a network that does support the “CCBS activation” option:

The call control entity of the network in any state except the "null“ state and the "release request" state, shall,
upon receipt of a RELEASE message containing a Facility lE including an lnvoke=CCBSRequest: stop all
ruiming call control timers; then attempt to activate the recall; then send a RELEASE COMPLETE message
indicating the success or failure of the recall activation attempt; release the MM connection; and return to the
"null" state.

5.4.4.2.5 Completion of clearing

A call control entity of the mobile station in any call control state shall, upon receipt ofa RELEASE COMPLETE
message from its peer entity in the network: stop all running call control timers ; release the MM connection; and return
to the "null“ state.

5.4.4.2.5.1 Abnormal cases

The call control entity of the mobile station in the “release request" state shall at first expiry of timer T308 retransmit
the RELEASE message and restart timer T308. At second expiry of timer T308, the call control entity of the mobile
station shall: release the MM connection; and return to the "null“ state.

5.4.5 Clear collision

Clear collision occurs when both the mobile station and the network simultaneously transfer DISCONNECT messages
specifying the same call.

The behaviour of the network call control entity receiving a DISCONNECT message whilst in the "disconnect
indication“ state is specified in section 5.4.3. The behaviour of the MS call control entity receiving a DISCONNECT
message whilst in the "disconnect request" state is defined in section 5.4.4.

Clear collision can also occur when both sides simultaneously transfer RELEASE messages related to the sai11e call.
The entity receiving such a RELEASE message whilst within the "release request" state shall: stop timer T308; release
the MM connection; and enter the "null" state (without sending a RELEASE COMPLETE message).

5.5 Miscellaneous procedures

5.5.1

When the network wants to make the mobile station attach the user connection (eg. in order to provide in-band
tones/announcement) before the mobile station has reached the "active" state of a call, the network may include a
progress indicator lE indicating user attachment in a suitable CC message:

in-band tones and announcements

- Either it includes the IE in a SETUP, CALL PROCEEDING; ALERTING, or CONNECT message that is send
during call establishment

- it sends a PROGRESS message containing the IE.

A progress indicator IE indicates user attachment if it specifies a progress description in the set {l, 2, 3} or in the set
{6; 7; 8, 20}.
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On reception ofa SETUP, CALL PROCEEDING, ALERTING, CONNECT, or PROGRESS message the mobile
station shall proceed as specified elsewhere in section 5; if the progress indicator IE indicated user attachment and a
speech mode traffic channel is appropriate for the call the mobile station shall in addition: attach the user connection for
speech as soon as an appropriate channel in speech mode is available. (If a new order to attach the user connection is
received before the attachment has been performed, the new order shall supersede the previous one.)

Under certain conditions the MS will have to attach the user connection before the CONNECT message. It is up to the
network to ensure that no undesired end-to-end through connection takes place during the establishment ofa MT call.

NOTE: This allows the use of progress imiicalor IEs independently from the channel modes appropriate for the
call.

5.5.2 Call collisions

Call collisions as such cannot occur at the network. Any simultaneous mobile originating or mobile temiinating calls
are dealt with separately assigned and different transaction identifiers.

5.5.3 Status procedures

5.5.3.1 Status enquiry procedure

Whenever a call control entity wishes to check the call state of its peer entity, it may initiate the status enquiry
procedure.

NOTE: This may, in particular, apply to procedural error conditions described in section 8.

A call control entity initiates the status enquiry procedure by sending the STATUS ENQUIRY message and starting
timer T322. While timer T322 is running, the call control entity shall not send further STATUS ENQUIRY messages.

Upon receipt ofa STATUS ENQUIRY message, the receiver shall respond with a STATUS message, reporting the
current call state and cause value #30 "response to STATUS ENQUIRY". Receipt of the STATUS ENQUIRY shall not
result in a state change relating to any protocol and connection of the receiver.

If a STATUS message is received that contains cause value #30 "response to status enquiry", timer T322 shall be
stopped and further appropriate actions taken, based on the information in that STATUS message, relative to the
current state of the receiver of the STATUS message. These further "appropriate actions" are implementation
dependent. However, the actions prescribed in section 5.5.3.2 shall apply.

If a clearing message is received while timer T322 is running, timer T322 shall be stopped. and call clearing shall
continue.

If timer T322 expires, the STATUS ENQUIRY message may be retransmitted maximally once. If T322 expires after
the STATUS ENQUIRY has been transmitted the maximum number of times. clearing of the call shall be initiated with
cause value #4] , "temporary failure", in the first call clearing message.

5.5.3.2 Reception of a STATUS message by a CC entity

5.5.3.2.1 STATUS message with incompatible state

On receipt of a STATUS message reporting an incompatible call control state, the receiving entity shall clear the call by
sending a RELEASE COMPLETE message with cause # 101 "message not compatible with protocol state". The
reported call control state is incompatible if the combination of call control states at the sender and receiver side cannot
occur, do not match or cannot be aligned by actions of the receiver; the exact definition is implementation dependent.

5.5.3.2.2 STATUS message with compatible state

A STATUS message may be received indicating a compatible call state but containing one of the following
causes:

# 95 "semantically incorrect message";or
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# 96 "invalid mandatory information"; or

# 97 "message type non-existent or not implemented"; or

# 98 "message type not compatible with protocol state", or

# 99 "information element non-existent or not implemented"; or

# 100 "conditional IE error",

This indicates that the transmitter of the STATUS message was unable to accept some infonnation sent by the recipient
of the STATUS message. This allow the recipient to retransmit some or all of the information. Other actions are
possible and are implementation dependent; they may include releasing the call.

5.5.4

This section describes the intemal handling in the mobile station as far as call control is concerned.

Call re-establishment, mobile station side

5.5.4.1 Indication from the mobility management sublayer

When a MM connection is active, an indication may be given by the MM sublayer to the call control entity to announce
that the current MM connection has been interrupted but might be re-established on request of call control.

5.5.4.2 Reaction of call control

Depending whether call re-establishment is allowed or not and on its actual state, call control shall decide to either
request re-establishment or to release the MM connection.

a) Re-establishment not required

If the call is in the call establishment or call clearing phase, ie. any state other than the "active" state or the
"mobile originating modify" state, call control shall release the MM connection

b) Re-establishmentrequired

If the call is in the "active" state or "mobile originating modify" state, the indication from MM that re-
establishment is possible shall cause call control to request re-establishment from the MM connection,
suspend any further message to be sent and await the completion of the re-establishment procedure.

5.5.4.3 Completion of re-establishment

Call Control is notified when the MM connection is re-established and shall then resume the transmission of possibly
suspended messages and resume user data exchange when an appropriate channel is available.

5.5.4.4 Unsuccessful outcome

If the attempt to re-establish the connection was unsuccessful, the MM connection will be released and a release
indication will be given to call control, see 4.5.1.6.

5.5.5

This section describes the handling in the network as far as call control is concerned.

Call re-establishment, network side

5.5.5.1 State alignment

After a successful call re-establishment it is a network responsibility to identify (eg. by using the status enquiry
procedure, if needed, and resolve, if possible, any call state or auxiliary state mismatch between the network and the
mobile station.
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5.5.6

At any time during the establishment or release ofa call and during an active call the network may send a PROGRESS
message to the mobile station.

Progress

On receipt of a PROGRESS message during the establishment or release of a call the mobile station shall stop all call
control timers related to that call.

NOTE: If the PROGRESS has been received before the receipt of a CALL PROCEEDING message, the mobile
station will not start timer T310 on receipt ofa CALL PROCEEDING message, see section 52.1.1.3.

MS Network

PROGRESS
< - - - - - - - - - - - - - -

Figure 5.11IGSM 04.08 Progress

5.5.7 DTM F protocol control procedure

Dual Tone Multi Frequency (DTMF) is an inband one out of four plus one out of four signalling system primarily used
from terminal instruments in telecommunication networks. The support of DTMF in the network is described in
GSM 03.14.

The mobile station shall be capable of transmitting DTMF messages if and only if the mobile station has the user
connection for speech attached and an appropriate channel is available.

The transaction identifier used by the DTMF messages shall be that of the attached speech call.

NOTE l : This specification means that DTMF messages can generally be sent in the active state ofa call in speech
transmission mode or when a traffic channel is available during setup or release and tliepmgress
indicator IE has been received.

NOTE 2: Since the DTMF protocol messages are sent in a store and forward mode on the signalling channels the
control of the device at the far end may be delayed dependent on the load or quality of the channels.

NOTE 3: The procedures described in this paragraph support DTMF only in the direction mobile station to
network.

5.5.7.1 Start DTMF request by the mobile station

A user may cause a DTMF tone to be generated eg. by depression of a key in the mobile station. The relevant action is
interpreted by the mobile station as a requirement for a DTMF digit to be sent in a START DTMF message on an
established FACCH. This message contains the value of the digit to be transmitted (0, 1, ..., 9, A, B, C, D, *, #).

Only a single digit will be transferred in each START DTMF message.

5.5.7.2 Start DTMF response by the network

Upon receiving the START DTMF message the network will reconvert the received digit back into a DTMF tone
which is applied toward the remote user and returns a START DTMF ACKNOWLEDGE message to the mobile
station. This acknowledgement may be used in the mobile station to generate an indication as a feedback for a
successful transmission.

If the network cannot accept the START DTMF message a START DTMF REJECT message will be sent to the mobile
station.

5.5.7.3 Stop DTMF request by the mobile station

When the user indicates that the DTMF sending should cease e.g. by releasing the key the mobile station will send a
STOP DTMF message to the network.
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5.5.7.4

Upon receiving the STOP DTMF message the network will stop sending the DTMF tone and return a STOP DTMF
ACKNOWLEDGE message to the mobile station.

Stop DTMF response by the network

5.5.7.5

The minimum length of tone generated by the network should be according to CEPT recommendation T/CS 46-02.

Sequencing of subsequent start DTMF requests by the mobile station

The minimum gap between two subsequent tones should be according to CEPT recommendation T/CS 46-02.

There is no defined maximum length to the tone, which will normally cease when a STOP DTMF message is received
from the MS. However, the operator may choose to put a pre-defined time limit on the duration of tones sent.

The appropriate sequencing of DTMF control messages is shown in Figures 5.8 and 5.‘).

NOTE l: The network may implement the time limit option where the DTMF tone duration is controlled by the
network irrespective of the receipt of a STOP DTMF message from the mobile station.

NOTE 2: The transmission time of the messages over the radio interface on FACCH/F or FACCH/H, see
GSM 0502, ensures that the minimum length of tones and minimum gap between tones according to
T/CS 46-02 are fulfilled.

Mobile Station Network

START DTMF

""""" "é%A§&'§%n%_A&R__________>

< ___________ _ —S—T—O—13- _D_T_M_F____________ _ _ é

_ _ — _ _ — _ _ — _ —Tfi%fi;T£N&;T&fi€——_——_——_—>< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — --

Figure 5.8IGSM 04.08 Single DTMF transmission

Mobile Station Network
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< PPPPPPPPP ”éiAéi’fiin%’E§i PPPPPPPP P’ a_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>
START DTMF ACK

< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ——

Figure 5.9IGSM 04.08 Multiple DTMF transmission

6 Support for packet services

This chapter contains the description of the procedures for the session management of GPRS point-to-point data
services at the radio interface (Reference point Um).
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6.1 GPRS Session management

6.1.1

The main function of the session management (SM) is to support PDP context handling of the user terminal. The SM
comprises procedures for

General

- identified PDP context activation, deactivation and modification; and

- anonymous PDP context activation and deactivation.

SM procedures for identified access can only be performed ifa GMM context has been established between the MS and
the network. If no GMM context has been established, the MM sublayer has to initiate the establishment of a GMM
context by use of the GMM procedures as described in chapter 4. After GMM context establishment, SM uses services
offered by GMM (see GSM 04.07 [20]). Ongoing SM procedures are suspended during GMM procedure execution.

For anonymous access no GMM context is established.

6.1.1.1 Radio resource sublayer address handling for anonymous access

In the case of anonymous access, no P-TMSI shall be used by the MS or by the network. The MS shall use a randomly
selected random TLLI for transmission of the ACTIVATE AA PDP CONTEXT REQUEST message in order to
activate the AA PDP context.

Upon receipt of the ACTIVATE AA PDP CONTEXT REQUEST message, the network assigns an auxiliary TLLI (A-
TLLI) to the AA PDP context and transmits the assigned A-TLLI to the MS. After receipt of the assigned A-TLLI, the
MS shall use it for further data transmission to the network for the lifetime of the AA PDP context.

6.1.2

In this section, the SM states are described for one SM entity (see GSM 0407 [20]). Each SM entity is associated with
one PDP context. Section 6.1.2.] describes the SM states in the MS and section 6.1.2.2 describes the SM states on the
network side.

Session management states

6.1.2.1 Session management states in the MS

In this section, the possible states of an SM entity in the mobile station are described. As illustrated in figure 6.1/GSM
0408 there are four SM states in the MS.

6.1.2.1.1 PDP-INACTIVE

This state indicates that no PDP context exists.

6.1.2.1.2 PDP-ACTIVE-PENDING

This state exists when PDP context activation was requested by the MS.

6.12.1.3 PDP-INACTIVE-PENDING

This state exists when deactivation of the PDP contexts was requested by the MS.

6.1.2.1.4 PDP-ACTIVE

This state indicates that the PDP context is active.
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Figure 6.1IGS|V| 0408: Session management states in the MS (overview)

6.1.2.2 Session management states on the network side

In this section, the possible states of an SM entity on the network side are described. As illustrated in figure 6.2/GSM
04.08 there are five SM states on the network side.

6.1.2.2.1 PDP-INACTIVE

This state indicates that the PDP context is not active.

6.1.2.2.2 PDP-ACTIVE-PENDING

This state exists when the PDP context activation was initiated by the network.

6.12.2.3 PDP-INACTIVE-PENDING

This state exists when deactivation of the PDP context was requested by the network.

6.1.2.2.4 PDP-ACTIVE

This state indicates that the PDP context is active.

6.1.2.2.5 PDP-MODIFY-PENDING

This state exists when modification of the PDP context was requested by the network.
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Figure 6.2IGSM 04.08: Session management states on the network side (overview)

6.1.3 Session Management procedures

6.1.3.1 PDP context activation

The purpose of this procedure is to establish a PDP context between the MS and the network for a specific QoS on a
specific NSAPI. The PDP context activation may be initiated by the MS or the initiation may be requested by the
network.

6.13.1.1 Successful PDP context activation initiated by the mobile station

In order to request a PDP context activation, the MS sends an ACTIVATE PDP CONTEXT REQUEST message to the
network, enters the state PDP-ACTIVE-PENDING and starts timer T3380. The message contains the selected NSAPI.
The MS shall ensure that the selected NSAPI is not currently being used by another Session Management entity in the
MS.

Upon receipt ofan ACTIVATE PDP CONTEXT REQUEST message, the network selects a radio priority level based
on the QoS negotiated and may reply with an ACTIVATE PDP CONTEXT ACCEPT message. Upon receipt of the
message ACTIVATE PDP CONTEXT ACCEPT the MS shall stop timer T33 80, shall enter the state PDP-ACTIVE
and shall initiate establishment of the logical link for the LLC SAPI indicated by the network with the offered QoS and
selected radio priority level if no logical link has been already established for that SAPI. If the offered QoS parameters
received from the network differ from the QoS requested by the MS, the MS shall either accept the negotiated QoS or
initiate the PDP context deactivation procedure. If the LLC SAPI indicated by the network can not be supported by the
MS, the MS shall initiate the PDP context deactivation procedure.
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6.1 .3.1 .2 Successful PDP context activation requested by the network

In order to request a PDP context activation, the network sends a REQUEST PDP CONTEXT ACTIVATION message
to the MS and starts timer T3385.

Upon receipt ofa REQUEST PDP CONTEXT ACTIVATION message; the MS shall than either initiate the PDP
context activation procedure as described in the previous section or shall reject the activation request by sending a
REQUEST PDP CONTEXT ACTIVATION REJECT message as described in section 6.1.3.14. The value of the reject
cause IE of the REQUEST PDP CONTEXT ACTIVATION REJECT message shall indicate the reason for rejection,
e.g. “insufficient resources to activate another context”.

The ACTIVATE PDP CONTEXT REQUEST message sent by the MS in order to initiate the PDP context activation
procedure shall contain the PDP address requested by the network in the REQUEST PDP CONTEXT ACTIVATION
message.

Upon receipt of the ACTIVATE PDP CONTEXT REQUEST message, the network shall stop timer T3385.

The same procedures apply as described for MS initiated PDP context activation.

6.1 .3.1 .3 Unsuccessful PDP context activation initiated by the MS

Upon receipt of an ACTIVATE PDP CONTEXT REQUEST message the network may reject the MS initiated PDP
context activation by sending an ACTIVATE PDP CONTEXT REJECT message to the MS. The message shall contain
a cause code that typically indicates one of the following causes:

# 26: insufficient resources;
# 27: missing or unknown APN;
# 28: unknown PDP address or PDP type;
# 29: user authentication failed;
# 30: activation rejected by GGSN;
# 3l: activation rejected, unspecified;
# 32: service option not supported;
# 33: requested service option not subscribed; or
# 34: service option temporarily out of order;
# 35: NSAPI already used; or
# 950 - ii i: protocol errors.

Upon receipt of an ACTIVATE PDP CONTEXT REJECT message, the MS shall stop timer T3380 and enter/remain in
state PDP-INACTIVE.

6.1 .3.1 .4 Unsuccessful PDP context activation requested by the network

Upon receipt of the REQUEST PDP CONTEXT ACTIVATION message; the MS may reject the network requested
PDP context activation by sending the REQUEST PDP CONTEXT ACTIVATION REJECT message to the network.
The message contains all parameter of the REQUEST PDP CONTEXT ACTIVATION and an additional cause code
that typically indicates one of the following causes:

# 26: insufficient resources;
# 31: activation rejected; unspecified;
# 32: service option not supported; or
# 95 - 111: protocol errors.

The network shall stop timer T3385 and enter state PDP-INACTIVE.

61.3.1.5 Abnormal cases

The following abnormal cases can be identified:

a) Expiry of timers

In the mobile station:
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On the first expiry of the timer T3380, the MS shall resent the PDP CONTEXT ACTIVATION REQUEST
and shall reset and restart timer T3380. This retransmission is repeated until the timer has expired four times,
i.e. on the fifthexpiry of timer T3380, the MS shall release all resources possibly allocated for this invocation
and shall abort the procedure; no automatic PDP context activation re-attempt shall be performed.

On the network side:

On the first expiry of the timer T3385, the network shall resent the message REQUEST PDP CONTEXT
ACTIVATION and shall reset and restart timer T3385. This retransmission is repeated until the timer has
expired four times, i.e. on the fifth expiry of timer T3385, the network shall release possibly allocated
resources for this activation and shall abort the procedure.

Collision of MS initiated and network requested PDP context activation

In the mobile station:

A collision of an MS initiated and a network requested PDP context activation procedure is identified by the
MS ifa REQUEST PDP CONTEXT ACTIVATION message is received from the network after the MS has
sent a PDP CONTEXT ACTIVATION REQUEST message, and both messages contain the same PDP
address and the MS has not yet received a PDP CONTEXT ACTIVATION ACCEPT or REJECT message.

On the network side:

A collision is detected by the network in case a PDP CONTEXT ACTIVATION REQUEST message is
received from the MS with the same PDP address as the REQUEST PDP CONTEXT ACTIVATION
message sent to the MS.

In the case of such a collision, the MS initiated PDP context activation shall take precedence over the network
requested PDP context activation. The network shall terminate the network requested PDP context activation
procedure and shall proceed with the MS initiated PDP context activation procedure by sending an ACTIVATE
PDP CONTEXT ACCEPT message. The MS shall discard the REQUEST PDP CONTEXT ACTIVATION
message and shall wait for an ACTIVATE PDP CONTEXT ACCEPT message.

MS initiated PDP context activation for an already activated PDP context

On the network side:

If all parameters of tlie new PDP CONTEXT ACTIVATION REQUEST message match the original
requested parameters of the activated PDP context, the network shall reply with a PDP CONTEXT
ACTIVATION ACCEPT message.

Otherwise the network shall reject the activation request.

The mobile station shall ignore activation reject messages received in states other than PDP-ACTIVE-
PENDING.

MS Network

ACTIVATE PDP CONTEXT REQUEST
Start T3380 >

Stop T33 80 ACTIVATE PDP CONTEXT ACCEPT

or

ACTIVATE PDP CONTEXT REJECT
Stop T33 80 ‘_ __ _

Figure 6.3IGSM 0408: MS initiated PDP context activation procedure
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MS Network

REQUEST PDP CONTEXT ACTIVATION

ACTIVATION PDP CONTEXT REQUEST

Start T3380  >Stop T3385

I I
' I
I I
I I
I I

: ACTIVATION PDP CON EXT ACCEPT :
: Stop T3380 4 I
I II I
I I
I I
' I
I I

01‘

ACTIVATION PDP CONTEXT REJECT

Figure 6.4IGSM 0408: Network initiated PDP context activation procedure

6.1.3.2 PDP context modification procedure

The PDP context modification procedure is invoked by the network in order to change the QoS negotiated during the
PDP context activation procedure or at previously performed PDP context modification procedures. The procedure
shall be initiated by the network only during an iIIter-SGSN routing area updating procedure when a PDP context is
active.

III order to initiate the procedure, the network sends the Inessage MODIFY PDP CONTEXT REQUEST Inessage to the
MS and starts timer T3386, The message shall contain an NSAPI, the new QoS for that NSAPI and the radio priority
level that shall be used by the MS at the lower layers for the transmission of data related to the PDP context.

Upon receipt of this Inessage the MS shall reply with the MODIFY PDP CONTEXT ACCEPT message, ifthe MS
accepts the new QoS and the indicated LLC SAPI.

If the MS does not accept the new QoS or the indicated LLC SAPI, the MS shall initiate the PDP context deactivation
procedure for the NSAPI that has been indicated in the message MODIFY PDP CONTEXT REQUEST - the reject
cause IE value of the DEACTIVATE PDP CONTEXT REQUEST Inessage shall indicate “QoS not accepted”.

The network shall upon receipt of the MODIFY PDP CONTEXT ACCEPT message stop the timer T33 86 and shall
establish, reconfigure or continue using the logical link with the new QoS for the LLC SAPI and the NSAPI indicated
in the message MODIFY PDP CONTEXT REQUEST.

6.1.3.2.1 Abnormal cases

On the first expiry oftimer T3386, the network shall resent the MODIFY PDP CONTEXT REQUEST message
and reset timer T3386. This retransmission is repeated until the timer has expired four times, i.e. on the fifth expiry
oftimer T3386, the network may continue to use the previously negotiated QoS or it may initiate the PDP context
deactivation procedure.
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MS Network

MODIFY PDP CONTEXT REQUEST
‘ Start T3386

MODIFY PDP CONTEXT ACCEPT

> Stop T3386

Figure 6.5IGSM 0408: PDP context modification procedure

6.1.3.3 PDP context deactivation procedure

The purpose of this procedure is to deactivate an existing PDP context between the MS and the network. The PDP
context deactivation may be initiated by the MS or by the network.

6.1.33.1 PDP context deactivation initiated by the MS

In order to deactivate a PDP context, the MS sends a DEACTIVATE PDP CONTEXT REQUEST message to the
network, enters the state PDP-INACTIVE-PENDING and starts timer T3390. The message contains the NSAPI in use
for the PDP context to be deactivated and a cause code that typically indicates one of the following causes:

# 36: regular PDP context deactivation; or
# 37: QoS not accepted.

The network shall reply with the DEACTIVATE PDP CONTEXT ACCEPT message. Upon receipt of the
DEACTIVATE PDP CONTEXT ACCEPT message, the MS shall stop timer T3390 and shall initiate the release of the
logical link ifit is not used by another PDP context.

6.1.3.3.2 PDP context deactivation initiated by the network

In order to deactivate a PDP context, the network sends a DEACTIVATE PDP CONTEXT REQUEST message to the
MS and starts timer T3395. The message contains the NSAPI in use for the PDP context to be deactivated and a cause
code that typically indicates one of the following causes:

# 36: regular PDP context deactivation;
# 38: network failure; or

# 39: reactivation requested.

The MS shall, upon receipt of tl1is message, reply with a DEACTIVATE PDP CONTEXT ACCEPT message. Upon
receipt of the DEACTIVATE PDP CONTEXT ACCEPT message, the network shall stop the timer T3395 and shall
initiate the release of the logical link ifit is not used by another PDP context.

6.1.33.3 Abnormal cases

The following abnormal cases can be identified:

a) Expiry of timers

In the mobile station:

On the first expiry of timer T3390, the MS shall resent the message DEACTIVATE PDP CONTEXT
REQUEST and shall reset and restart the timer T3390. This retransmission is repeated until the timer has
expired four times, i.e. on the fifthexpiry of timer T3390, the MS shall release all resources allocated and
shall erase the PDP context related data.

On the network side:

On the first expiry of timer T3395, the network shall resent the message DEACTIVATE PDP CONTEXT
REQUEST and shall reset and restart timer T3395. This retransmission is repeated until the timer has expired
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four times, ie. on the fifth expiry of timer T3395, the network shall erase the PDP context related data for
that MS.

b) Collision of MS and network initiated PDP context deactivation requests

If the MS and the network initiated PDP context deactivation requests collide, the MS and the network shall
each reply with the messages DEACTIVATE PDP CONTEXT ACCEPT and shall stop timer T3390 and T3395,
respectively.

MS Network

DEACTIVATE PDP CONTEXT REQUEST
Stan T3390 >

DEACTIVATE PDP CONTEXT ACCEPT
Slop T3390 < 

 

Figure 6.6IGSM 0408: MS initiated PDP context deactivation procedure

MS Network

DEACTIVATE PDP CONTEXT REQUEST
4 Start T3395

DEACTIVATE PDP CONTEXT ACCEPT

 » Stop T3395
 

Figure 6.7lGSM 0408: Network initiated PDP context deactivation procedure

6.1.3.4 AA PDP context activation

The purpose of this procedure is to anonymously establish a PDP context between the MS and the network for a
specific QoS on a specific NSAPI. The AA PDP context activation shall only be initiated by the MS.

6.1.3.4.1 Successful AA PDP context activation initiated by the mobile station

In order to activate an anonymous PDP context, the MS sends an ACTIVATE AA PDP CONTEXT REQUEST
message to the network, enters the state PDP-ACTIVE-PENDING and starts timer T3380. As long as no auxiliary
TLLI is allocated to the MS, a random TLLI is used for addressing on lower layers.

Upon receipt of an ACTIVATE AA PDP CONTEXT REQUEST message, the network selects a radio priority level
based on the QoS negotiated, assigns a AA-TID to the PDP context and sends an ACTIVATE AA PDP CONTEXT
ACCEPT message to the MS. The message shall contain a the selected radio priority level and negotiated QoS allocated
by the network. If the offered QoS parameters received from the network differ from the QoS requested by the MS, the
MS shall accept the QoS offered by the network. Upon receipt of the message ACTIVATE AA PDP CONTEXT
ACCEPT, the MS shall stop timer T3380, shall enter the state PDP-ACTIVE and shall initiate establishment of the
logical link with the negotiated QoS.

The AA-READY timer value may be negotiated between the MS and the network as described in section 4.7.1]. The
AA-READY timer shall be started in the GMM-AA entity. The AA-READY timer shall be reset and restarted by the
MS when an indication is received from lower layers that data has been sent. It shall be reset and restarted by the
network when an indication is received from lower layers that data has been received. When the AA-READY timer
expires, the AA PDP context is implicitly deactivated, i.e. it is deleted.
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6.1.34.2 Unsuccessful AA PDP context activation

Upon receipt of the ACTIVATE AA PDP CONTEXT REQUEST message the network may indicate the failure of the
MS initiated AA PDP context activation by sending the ACTIVATE AA PDP CONTEXT REJECT message to the MS.
The message contains a cause code that typically indicates one of the following causes:

# 32: service option not supported;
# 34: service option temporarily out of order;
# 90 - III: protocol errors.

The MS shall stop the timer T33 80.

6.1.3.43 Abnormal cases

a) Expiry of timers

On the first expiry of timer T3380, the MS shall retransmit the ACTIVATE AA PDP CONTEXT REQUEST
message and shall reset and restart timer T3380.

This retransmission is repeated until the timer has expired four times, ie o11 the fifth expiry oftimer T3380, the
MS shall indicate the failure of the AA PDP context activation procedure to the register functions, shall release all
resources possibly allocated for this invocation and shall abort the procedure; no automatic AA PDP context
activation re-attempt shall be performed.
 

MS Network

ACTIVATE AA PDP CONTEXT REQUEST
Start T3380  >

ACTIVATE AA PDP CONTEXT ACCEPT
Stop T3380

or

ACTIVATE AA PDP CONTEXT REJECT
Stop T3380

Figure 6.8 GSIVI 0408: MS initiated AA PDP context activation procedure

6.1.3.5 AA PDP context deactivation

6.1.35.1 Implicit AA PDP context deactivation

The implicit deactivation is performed without signalling message exchange as specified below.

The AA PDP context on the network side shall be deactivated when:

- the READY timer expires in the GMM-AA entity.

The AA PDP context in the MS shall be deactivated when:

- the READY timer expires in the GMM-AA entity; or

- the MS changes the routing area; or

- user requested.
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6.1.35.2 Explicit AA PDP context deactivation

An explicit AA PDP context deactivation shall only be initiated by the network. The procedure shall be performed
when a misuse of the anonymous PDP context has been detected.

In order to deactivate the AA PDP context, the network sends the message DEACTIVATE AA PDP CONTEXT
REQUEST and starts timer T3397. The message shall contain the NSAPI in use for the AA PDP context to be
deactivated. After sending the message the network initiates the release of the logical link.

The MS shall, upon receipt of this message, reply with the DEACTIVATE AA PDP CONTEXT ACCEPT message
after the logical link has been released.

Upon receipt of the DEACTIVATE AA PDP CONTEXT ACCEPT message, the network shall stop the timer T3397.

6.1.3.53 Abnormal cases

a) Expiry of timers

011 the first expiry of timer T3397, the network shall retransmit the message DEACTIVATE AA PDP
CONTEXT REQUEST and shall reset and restart timer T3397.

This retransmission is repeated until the timer has expired four times, i.e. on the fifth expiry of timer T3397,
the network shall release all resources allocated for that MS and shall erase the AA PDP context related data
for that MS.
 

MS Network

DEACTIVATE AA PDP CONTEXT REQUEST
< Start 13397

DEACTIVATE AA PDP CONTEXT ACCEPT

> Stop T3397

Figure 6.9IGSM 0408: Network initiated AA PDP context deactivation procedure

b) Lower layer failure

Ifa lower layer failure is indicated before the DEACTIVATE AA PDP CONTEXT ACCEPT message is
received, the MS shall abort the procedure and shall locally de-allocate the P-TMSI from the LLC sublayer.

Ifa lower layer failure is indicated before the DEACTIVATE AA PDP CONTEXT ACCEPT message is
received, the network shall abort the procedure and shall locally de-allocate the P-TMSI from the LLC
sublayer.7 Examples of structured procedures

Section 7 is informative.

6.1.3.6 Receiving a SM STATUS message by a SM entity.

If the SM entity ofthe MS receives a SM STATUS message no state transition and no specific action shall be taken as
seen from the radio interface, i.e. local actions are possible.

The actions to be taken on receiving a SM STATUS message in the network are an implementation dependent option.

7 Examples of structured procedures
Section 7 is informative.
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7.1

Section 7 contains examples of how the network may group together the elementary procedures (ie. the procedures
defined in sections 3 to 5) in order to provide normal service.

General

The layer 3 signalling at the radio interface may be divided into so-called structured procedures which consist of
specific combinations of elementary procedures. In section 7.3, selected examples of structured procedures are
described. A structured procedure consists of(not necessarily all) components shown in figure 71. These components
are characterized by the purpose of tl1eir use in structured procedures and their i11essage flow in the following sections
7.1.] to 7.1.7.

RR connection
establishmentPaging request

Immediate assignment

Service request andContention resolution

Authentication

Ciphering mode setting

Transaction phase

RR connection
release

Channel release

Figure 7.1IGSM 04.08 Components of structured procedures

7.1.1

The paging procedure is used to locate a mobile station to which a connection shall be established.

Paging request

Upon receipt ofa PAGING REQUEST message the addressed mobile station initiates the immediate assignment
procedure.

Mobile Station Network

PAGING REQUEST< — — — — — — — — — — — — — — — — — --

Figure 7.2lGSM 04.08 Paging request

7.1.2

The immediate assignment procedure is always initiated by the mobile station. It may be triggered by a paging request
or by a mobile originating service request.

Immediate assignment

The mobile station sends a CHANNEL REQUEST message on the Random Access Channel. The network responds
with an IMMEDIATE ASSIGNMENT message which causes the mobile station to seize the indicated dedicated
cl1ani1el.

Mobile Station Network

CHANNEL REQUEST_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

IMMEDIATE ASSIGNMENT
< — — — — — — — — — — — — — — — — — — — — — — ——

Figure 7.3IGSM 04.08: Immediate assignment
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7.1.3 Service request and contention resolution

The initial service request message (a PAGING RESPONSE, LOCATION UPDATING REQUEST, IMSI DETACH,
CM SERVICE REQUEST, or CM RE-ESTABLISHMENT REQUEST message) is sent by the mobile station to the
network piggy-backed in the L2 SABM frames establishing the main signalling link. Its purpose is

- to provide non-confidential information relevant to the service requested for the RR and MM sublayer in the
network;

- in particular to identify the user in the network withoutjeopardising the confidentiality ofthe user's identity; this
is achieved by using as mobile identity the TMSI, which was never before transmitted un-encrypted over the
radio interface;

- to allow for contention resolution.

- optionally, in the CM SERVICE REQUEST message to inform the network of the priority level associated with
the call.

Contention resolution provides a resolution process when more than one MS try to seize a channel allocated during the
immediate assignment procedure (because they happened to use the same random reference at the same time during
random access). This is achieved by the network including in a L2 UA frame the same information field as that one
received in the L2 SABM frame to which the UA frame responds. By comparing the two information fields the MS can
verify whether it was the originator of the L2 establishment, because the service request contains the mobile identity.

Mobile Station Network

SABM(service request)_ , , _ _ _ _ , _ _ , _ , _ _ _ , _ , , _ , _ __>

UA ( service request)< — — — — — — — — — — — — — — — — — — — — — — ——

Figure 7.4IGSM 04.08 Service request and contention resolution

7.1.4 Authentication

The purpose of authentication is to validate the identity provided by the mobile station . It is initiated by the network.
The authentication procedure also provides the mobile station with information from which a new ciphering key can be
derived. The network decides whether or not to use authentication. This may depend on the context.

Mobile Station Network

AUTHentication REQuest< - — — — — ' — — — — — - — — — — — — — — — — — ‘ --

AUTHentication RESponse_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Figure 7.5IGSM 04.08 Authentication

7.1.5

Ciphering mode setting is initiated by the network. Its purpose is to instruct the mobile station whether or not to use
ciphering and which algorithm to use.

Ciphering mode setting

Where ciphering is used, this procedure synchronizes the start of ciphering at the mobile station and in the network.

Mobile Station Network

CIPHer MODE CoMmanD
< — — — — — — — — — — — — — — — — — — — — ‘-

CIPHer MODe COMplete_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Figure 7.6IGSM 04.08 Ciphering mode setting
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7.1.6

A variety of elementary procedures described in sections 3 to 5 may be performed during the transaction phase. In this
section, only the channel mode modify procedure is characterized.

Transaction phase

7.1.6.1 Channel mode modify

The channel mode modify procedure may be used when a traffic channel has been assigned e.g.:

- during the in-call modification procedure in order that the channel mode of the TCH be changed to that one
requested by call control;

- during call establishment with very early assignment in order that the channel mode of the TCH be changed
from signalling only to the mode requested by call control;

- during the active phase of a data call in order that the speed of the data transmission be changed.

The channel mode modify procedure is initiated by the network sending a CHANNEL MODE MODIFY message and
completed by the mobile station changing the mode of the TCH and sending back a CHANNEL MODE MODIFY
ACKNOWLEDGE message.

Mobile Station Network

CHANNEL MODE MODIFY
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ——

CHANNEL MODE MODIFY ACKNOWLEDGE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Figure 7.7lGS|V| 04.08 Channel mode change

7.1.7

Once the transaction phase has been completed, the channel is released by the channel release procedure. The data link
layer is released explicitly as described in GSM 04.06. After the channel release is completed, the radio resources
which were in use may be reallocated by the network.

Channel release

Mobile Station Network

CHANNEL RELEASE
< — — — — — — — — — — — — — — — — — — — — ——

Figure 7.8IGSM 04.08 Channel release

7.2

Abnormal cases are not described in the examples of section 7. They may arise from:

Abnormal cases

a) failure at a lower layer (e.g. loss of radio connection);

b) failure of an elementary procedure;

c) errors in an elementary procedure.

7.3

The following examples are considered:

Selected examples

- location updating

- mobile originating call establishment

ETSI
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a) without OACSU (early assignment)

b) with OACSU

c) with very early assignment

- mobile terminating call establishment

a) without OACSU (early assignment)

b) with OACSU

- call clearing:

a) network initiated

b) mobile initiated

- DTMF protocol control.

- handover:

a) between finely synchronized cells

b) between non-synchronized cells

c) handover failure, where reconnection of the old channel is possible

- in-call modification

- call re-establishment

- network initiated MO call, e.g. CCBS Recall $(CCBS)$:

a) assignment before A party alerting

b) assigmnent before B party alerting

c) assignment after A and B party alerting

7.31

The location updating procedure is always initiated by the mobile station e.g. when it finds itself in a different location
area from the one in which it was registered before. The cases where the procedure is triggered are described in
section 4.

Location updating

The procedure is shown in figure 7.9/GSM 04.08. The network may decide whether to allocate a new TMSI during
location updating, and this option is reflected in this example.

The mobile station initiates immediate assignment, service request using the LOCATION UPDATING REQUEST
message, and contention resolution.

The network requires authentication (this again is an option).

As the network intends to allocate a new TMSI, it should activate ciphering. The network includes the new TMSI in the
LOCATION UPDATING ACCEPT message (it could also use the explicit TMSI reallocation procedure, see section 4).
The mobile station sends a TMSI REALLOCATION COMPLETE message to the network to acknowledge the receipt
of the new TMSI. Upon receipt of the TMSI REALLOCATION COMPLETE message the network initiates the
channel release if no further transactions are scheduled.
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Mobile Station Network

CHANNEL REQUEST RR connection
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ——> establishment

(MO)

IMMEDIATE ASSIGNMENT
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —-

LOCATION UPDATING REQUEST
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ——> Service request

AUTHEN ICA ION REQUEST
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— Authentication

AUTHEN ICA ION RESPONSE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CIPHER MODE COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— Ciphering mode

settingCIPHER MODE COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

LOCATION UPDA”ING ACCEPT
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —-

TMSI REALLOCATION COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CHANNEL RELEASE RR connection
< — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— release

Figure 7.9lGSM 04.08 Location updating: successful case

7.3.2

The mobile station initiates immediate assignment, service request using the CM SERVICE REQUEST message, and
contention resolution. The network may initiate authentication and may start the ciphering mode setting.

Mobile originating call establishment

After sending the CIPHERING MODE COMPLETE message, the mobile station initiates call establishment by sending
the SETUP message to the network. The network answers with a CALL PROCEEDING message.

a) Non-OACSU option (early assignment)

With this option the network allocates a traffic channel to the mobile station before it initiates call establishment
in the fixed network.

If call queuing is applied, it may cause variable delay in the traffic channel assignment.

When user alerting has been initiated at the called side, an ALERTING message is sent to the mobile station.
The network may optionally instruct the MS to attach the user connection at this stage of the call, by means of
the progress indicator information element set to the value #1 or #8(if the ringing tone will be sent by the remote
end) in the ALERTING message. In that case, an alerting ringing tone has to be generated by the network.

NOTE: The speech codec is transparent for supervisory tones.
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A CONNECT message and its acknowledgement CONNECT ACKNOWLEDGE complete the call
establishment when the called party has answered.

The mobile originating call setup with early assignment is shown in figure 7.10a/GSM 04.08.

OACSU option (late assignment)

The network determines when the traffic channel is to be assigned. The assignment may be performed at any
time after call establishment has been initiated in the fixed network. In the following the case is considered
where the network will only allocate a trafiic channel after the called party has answered the call (late
assignment).

As in a) an ALERTING message is sent to the mobile station when user alerting has been initiated at the called
side. If the ringing tone is needed, it has to be generated locally at the mobile station as no traffic channel is
allocated. When the called party has answered, the network will initiate the channel assignment procedure in
order to allocate a traffic channel to the mobile station. If call queuing is applied, it may cause variable delay in
the traffic channel assignment. Once the channel assignment has been completed the network will send a
CONNECT message to the mobile station. The MS attaches then the user connection. The CONNECT
ACKNOWLEDGE message will complete the call setup.

The mobile originating call setup with late assignment is shown in figure 7.10b/GSM 04.08.

Very early assignment

The network assigns the traffic channel at the earliest possible moment, i.e. in the immediate assignment
procedure. The mode of the traffic channel is changed from signalling only to the mode necessary for the call by
means of the channel mode change procedure. An appropriate moment for that change is after the network has
sent the CALL PROCEEDING message, when the call is established towards the called user.

With this option, call queuing is never applied.

The further establishment of the call is as in a).

The rriobile originating call setup with very early assignment is shown in figure 7.10c/GSM 04.08.
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a
Mobile Station Network

CHANNEL REQUEST RR connection
— — — — — — — — — — — — — — — — — — — — — — — ——> establishment

IMMEDIATE ASSIGNMENT (MO)< — — — — — — — — — — — — — — — — — — — — — — —-

CM SERVICE REQUEST
— — — — — — — — — — — — — — — — — — — — — — — ——> Service request

AUTHEN ICA ION REQUEST< — — — — — — — — — — — — — — — — — — — — — — — —-
AUTHEN ICA ION RESPONSE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Authentication

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

— — — — — — — — — — — — — — — — — — — — — — — — ——> Call initiation
CALL PROCEEDING

< — — — — — — — — — — — — — — — — — — — — — — — —-

ASSIGNMENT COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — — —-

ASSIGNMENT COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Assignment ofa traffic
channel

ALERTING
< — — — — — — — — — — — — — — — — — — — — — — — — —— User alerting

CIPHER MODE COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — —— Ciphering

CIPHER MODE COMPLETE mode setting

CONNECT
< — — — — — — — — — — — — — — — — — — — — — — — — —— Call acceptedCONNECT ACKNOWLEDGE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Figure 7.10aIGSM 04.08: Mobile originating call establishment without OACSU (early assignment)
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Figure 7.10bIGSM 04.08: Mobile originating call establishment with OACSU (late assignment)

CHANNEL REQUEST_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>
IMMEDIATE ASSIGNMENT

< — — — — — — — — — — — — — — — — — — — — — — --

CM SERVICE REQUES"_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

AUTHEN ICA ION REQUEST< — — — — — — — — — — — — — — — — — — — — — — — --
AUTHEN ICA ION RESPONSE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CIPHER MODE COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — --

CIPHER MODE COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

SETUP
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CALL PROCEEDING
< — — — — — — — — — — — — — — — — — — — — — — — --

ALERTING
< — — — — — — — — — — — — — — — — — — — — — — — — --

ASSIGNMENT COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — --

ASSIGNMENT COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CONNECT
< — — — — — — — — — — — — — — — — — — — — — — — — ——

CONNECT ACKNOWLEDGE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Network
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RR connection
establishment
(MO)

Service indication

Authentication

Ciphering
mode setting

Call initiation

User alerting

Assignment ofa traffic
channel

Call accepted
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Mobile Station Network

CHANNEL REQUEST_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>
IMMEDIATE ASSIGNMENT(TCH)< — — — — — — — — — — — — — — — — — — — — — — — —-

RR connection
establishment
(MO)

CM SERVICE REQUEST
— — — — — — — — — — — — — — — — — — — — — — — — ——> Service request

AUTHentication REQuest Authentication< — — — — — — — — — — — — — — — — — — — — — — — — —-
AUTHENTICATION RESPONSE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Ciphering
mode setting_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Call initiation
CALL PROCeeding< - - - - - - - - - - - - - - - - - - - - - - - - --

CHANNEL MODE MODIFY
Transmission
mode
change

< — — — — — — — — — — — — — — — — — — — — — — — — — —-
CHANNEL MODE MODIFY ACKNOWLEDGE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

ALERTING
User alerting

CIPHER MODE COMMAND
< - - - - - - - - - - - - - - - - - - - - - - - - --

CIPHer MODe COMplete

Call accepted
CONNect ACKnowledge, , _ , , _ , , _ , _ _ , _ _ , _ _ , _ _ , _ _ , __>

Figure 7.10cIGSM 04.08: Mobile originating call establishment with very early assignment

7.3.3

Mobile terminating call establishment is initiated by the network sending a PAGING REQUEST message (see figure
7.l la/GSM ll4.ll8). Upon receiving this message the mobile station initiates the immediate assignment procedure and
mwmmuommmmmkmsmmwflmPAGNGREfiDN%mm$@ewMmnHwm2SABMfimmflhmmmmk
returns a layer 2 UA frame containing the same information field as was sent in the SABM frame.

Mobile terminating call establishment

Authentication and ciphering are treated by the network in the same way as defined for the mobile originating call
establishment (section 7.3.2). After ciphering has been started, the network sends a SETUP message to the mobile
station. The capability of the mobile station (at that time) to accept the call is confirmed when the mobile station returns
a CALL CONFIRMED message to the network.

a) Non-OACSU option (early assignment)

With this option the network initiates the assignment of a traffic channel upon receiving the CALL
CONFIRMED message.

The signal IE is not included in the SETUP message, therefore user alerting is initiated only after a traffic
channel has been allocated. An ALERTING message will be sent to the network.
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When the called user answers, the mobile station sends a CONNECT message to the network. Upon receiving
the CONNECT message the network completes the through connection of the communication path and sends a
CONNECT ACK message to the mobile station.

OACSU option (late assignment)

In that option, the signalling IE is included in the SETUP message. Consequently, user alerting is initiated as
soon as the MS has accepted the call.

The network determines when the traffic channel is to be assigned. The assignment may be performed at any
time after user alerting has been initiated. In the following the case is considered where the network will only
allocate a traffic channel to the mobile station after having received the CONNECT message sent from the
mobile station (see figure 7.1Ib).

Upon receiving the ASSIGNMENT COMPLETE message from the mobile station, the network completes the
through connection of the communication path and sends a CONNECT ACKNOWLEDGE message to the
mobile station.

Mobile Station Network

PAGING REQUEST< — — — — — — — — — — — — — — — — — — — — — — — —-

CHANNEL REQUEST RR connection
— — — — — — — — — — — — — — — — — — — — — — — ——> establishment

IMMEDIATE ASSIGNMENT (MT)< — — — — — — — — — — — — — — — — — — — — — — —-

PAGING RESPONSE
— — — — — — — — — — — — — — — — — — — — — — — ——> Service request

AUTHEN ICA ION REQUEST Authentication< — — — — — — — — — — — — — — — — — — — — — — — —-
AUTHEN ICA ION RESPONSE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CIPHer MODe COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — —— Ciphering

CIPHER MODE COMPLETE mode setting_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

SETUP
< — — — — — — — — — — — — — — — — — — — — — — — — —— Call initiation

CALL CONFIRMED
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

ASSIGNMENT COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — — —— Assignment ofASSIGNMENT COMPLETE a traffic
— — — — — — — — — — — — — — — — — — — — — — — — ——> channel

ALERTING
— — — — — — — — — — — — — — — — — — — — — — — ——> User alerting—— information

CONNECT
— — — — — — — — — — — — — — — — — — — — — — — — ——> Call acceptedCONNECT ACKNOWLEDGE
< — — — — — — — — — — — — — — — — — — — — — — — — —-

Figure 7.11aIGSM 04.08 - Mobile terminating: call establishment without OACSU (early assignment)
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Mobile Station Network

PAGING REQUEST< — — — — — — — — — — — — — — — — — — — — — — — —-

CHANNEL REQUEST RR connection
— — — — — — — — — — — — — — — — — — — — — — — ——> establishment

IMMEDIATE ASSIGNMENT (MT)< — — — — — — — — — — — — — — — — — — — — — — —-

PAGING RESPONSE
Service request

AUTHEN ICA ION REQUEST Authentication< — — — — — — — — — — — — — — — — — — — — — — — —-
AUTHEN ICA ION RESPONSE

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

CIPHer MODe COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — —— Ciphering

CIPHER MODE COMPLETE mode setting

Call initiation

User alerting
information

Assignment ofa traffic
channel

Figure 7.11bIGSM 04.08 - Mobile terminating: call establishment with OACSU (late assignment)

7.3.4 Call clearing

a) initiated by the network

The network initiates the clearing ofa call by sending a DISCONNECT message to the mobile station (see also
section 5.4.4).

Upon receiving the DISCONNECT message from the network the mobile station sends a RELEASE message to
the network.

Upon receiving the RELEASE message from the mobile station, the network sends a RELEASE COMPLETE to
the mobile station and, if the traffic channel is longer needed (e.g. last activity on the traffic channel), performs
the channel release procedure as described in section 7.1.7.

Upon receiving the RELEASE COMPLETE message and if the cleared call was the last activity on the traffic
channel, the mobile station waits for the release of the channel which is always initiated by the network.

Call clearing initiated by the network is shown in figure 7.12a.
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nitiated by the mobile station

The mobile station initiates the clearing of a call by sending a DISCONNECT message to the network (see also
section 5.4.3).

Upon receiving the DISCONNECT message from the mobile station the network sends a RELEASE message to
the mobile station.

Upon receiving the RELEASE message from the network, the mobile station sends a RELEASE COMPLETE to
the network, which, if the trafiic channel is no longer needed (e.g. last activity on the traffic channel), performs
the channel release procedure as described in section 7.1.6.

Call clearing initiated by the mobile station is shown in figure 7.12b.

Mobile Station Network

DISCONNECT
< — — — — — — — — — — — — — — — — — — — — — — --

RELEASE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ >

RELEASE COMPLETE
< — — — — — — — — — — — — — — — — — — — — — --

|: CHANNEL RELEASE :|< — — — — — — — — — — — — — — — — — — — — — — — —

a) Call clearing initiated by the network

Call clearing

RR connection
release

Figure 7.12aIGSM 04.08 Call clearing

a)

Mobile Station Network

DISCONNECT
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

RELEASE
< — — — — — — — — — — — — — — — — — — — — — — --

RELEASE COMPLETE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

|: CHANNEL RELEASE :|< — — — — — — — — — — — — — — — — — — — — — — — —

b) Call clearing initiated by the MS

Call clearing

RR connection
release

Figure 7.12bIGSM 04.08 Call clearing

DTMF protocol control

Figure 7.13 shows the structured procedure for DTMF protocol control.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

START DTMF ACKNOWLEDGE
< — — — — — — — — — — — — — — — — — — — — — — — — — — — --

STOP DTMF

STOP DTMF ACKNOWLEDGE
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Figure 7.13IGSM 04.08 DTMF protocol control
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active call

DTMF generationstarted

DTMF generation stopped

:1 active call

Figure 7.14 shows tl1e structured procedure for handover to a finely synchronized cell, successful case.

Figure 7.15 shows the structured procedure for handover to a non-synchronized cell, successful case.

Figure 7.16 shows the structured procedure for handover failure, and reconnection to the old traffic channel.

ETSI

Mobile Station Network

-— —- handover
HANDOVER COMMAND old channel,

< — — — — — — — — — — — — — — — — — — — — — — —— old cell

HANDOVER ACCESS new channel,
— — — — — — — — — — — — — — — — — — — — — — ——> new cell

HANDOVER ACCESS
, , _ , , _ , , _ , , _ , , _ , , _ , , _ , __>

HANDOVER ACCESS
, , _ , , _ , , _ , , _ , , _ , , _ , , _ , __>

HANDOVER ACCESS
, , _ , , _ , , _ , , _ , , _ , , _ , , _ , __>

HANDOVER COMPLETE
, , _ , , _ , , _ , , _ , , _ , , _ , , _ , __>

RR connection established

Figure 7.14IGSM 04.08: Handover to a finely synchronized cell, successful case
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Mobile Station Network

RR connection established

—— —— handover
HANDOVER COMMAND old channel,

< — — — — — — — — — — — — — — — — — — — — — — —— old cell

HANDOVER ACCESS new channel,
— — — — — — — — — — — — — — — — — — — — — — ——> new cell

HANDOVER ACCESS new channel,— — — — — — — — — — — — — — — — — — — — — — ——> new cell

PHYSICAL lNFORMA”ION
< — — — — — — — — — — — — — — — — — — — — — --

HANDOVER COMPLE”E
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>

Figure 7.15IGSM 04.08: Handover to a non-synchronized cell, successful case

Mobile Station Network

RR connection established

—— —— handover
HANDOVER COMMAND old channel,

< — — — — — — — — — — — — — — — — — — — — — — —— old cell

T3124 expiry or new channel,
lower layer failure new cell
HANDOVER FAILURE

old—channel:old cell

IIV

Figure 7.16IGSM 04.08: Handover failure, reconnection to the old traffic channel

7.3.7 ln—call modification
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Mobile Station Network

active call

e.g. from speechto data

channel
mode modify

MODIFY
— — — — — — — — — — — — — — — — — — — — — — — — — — — — ——> in—call modification

;] active call
Figure 7.17lGSM 04.08: In-call modification

7.3.8 Call re—estab|ishment

Fgum7lWGSMlM08flwwsmeflmcmmdpmwdmefiramrammmmmnmt

Mobile Station Network

;] active call
— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —— radio link failure

RR connection
establishment
(MO)

CHANNEL REQUEST_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __>
IMMEDIATE ASSIGNMENT

Service request

Ciphering
mode setting

< — — — — — — — — — — — — — — — — — — — — — — — ——
CIPHER MODE COMPLETE

ASSIGNMENT COMMAND
< — — — — — — — — — — — — — — — — — — — — — — — ——

ASSIGNMENT COMPLETE assignment ofa traffic channel

-1
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Figure 7.18IGSM 04.08: Call re-establishment
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7.3.9

Network initiated mobile originating call establishment (which is used, for example, for CCBS Service) is initiated by
the network sending a PAGING REQUEST message. Upon receiving this message the mobile station initiates the
immediate assignment procedure and responds to the network by sending the PAGING RESPONSE message within a
layer 2 SABM frame. The network returns a layer 2 UA frame containing the same information field as was sent in the
SABM frame.

Network initiated mobile originating call $(CCBS)$

Authentication and ciphering are treated by the network in the same way as defined for the mobile originating call
establishment (section 7.3.2). After ciphering has been started, the network sends a CM SERVICE PROMPT message,
indicating that the CM protocol is to be started, to the mobile station. The basic capability of the mobile station to
accept any form of recall service is confnmed when the mobile station returns a START CC message to the network.

a) assignment before A party alerting

With this option the network allocates a traffic channel to the mobile station before the mobile station alerts its
user.

The network responds to the START CC message with a CC-ESTABLISHMENT message. The MS answers
with a CC-ESTABLISHMENT CONFIRMED message indicating the wanted channel characteristics. The
network then initiates traffic channel assignment.

When the traffic channel has been assigned. the network indicates a pending recall by sending a RECALL
message.

If the calling user accepts the recall, a SETUP message is sent to the network. The network responds with a
CALL PROCEEDING message and initiates call establishment in the fixed network.

When user alerting has been initiated at the called side, an ALERTING message is sent to the mobile station.
The network may optionally lI1Sl,‘I'lJCl; the MS to attach the user connection at this stage of the call, by means of
the progress indicator iiifomiation element set to the value #1 or #8(if the ringing tone will be sent by the remote
end) in the ALERTING message. In that case, an alerting ringing tone has to be generated by the network.

NOTE: The speech codec is transparent for supervisory tones.

A CONNECT message and its acknowledgement CONNECT ACKNOWLEDGE complete the call
establishment when the called party has answered.

The network initiated mobile originating call establishment with assignment before A part alerting is shown in
figure 7.19/GSM 04.08.

b) assignment before B party alerting

With this option the network allocates a traffic channel to the mobile station after the mobile station has alerted
its user and after its user has accepted the recall but before the network initiates call establishment in the fixed
network.

The network responds to the START CC message with a CC-ESTABLISHMENT message. The MS answers
with a CC-ESTABLISHMENT CONFIRMED message indicating the wanted channel characteristics.

The network indicates a pending reca.l| by sending a RECALL message. lfthe calling user accepts the recall, a
SETUP message is sent to the network. The network responds with a CALL PROCEEDING message and
initiates rraffic channel assignment.

When the traffic channel has been assigned, the network initiates call establishment in the fixed network.

When user alerting has been initiated at the called side, an ALERTING message is sent to the mobile station.
The network may optionally instruct the MS to attach the user connection at this stage of the call, by means of
the progress indicator information element set to the value #1 or #8(if the ringing tone will be sent by the remote
end) in the ALERTING message. In that case, an alerting ringing tone has to be generated by the network.

NOTE: The speech codec is transparent for supervisory tones.

A CONNECT message and its acknowledgement CONNECT ACKNOWLEDGE complete the call
establishment when the called party has answered.
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The network initiated mobile originating call establishment with assignment before B party alerting is shown in
figure 7.20/GSM 04.08.

c) assignment after A and B party alerting

With this option, the network determines when the traffic channel is to be assigned. The assignment may be
performed at any time after call establishment has been initiated in the fixed network. In the following, the case
is considered where the network will only allocate a traffic channel after the called party has answered the call
(late assignment).

The network responds to the START CC message with a CC-ESTABLISHMENT. The MS answers with a CC-
ESTABLISHMENT CONFIRMED message indicating the wanted channel characteristics.

The network indicates a pending recall by sending a RECALL message. If the calling user accepts the recall, a
SETUP message is sent to the network. The network responds with a CALL PROCEEDING message and
initiates call establishment in the fixed network.

As in a) and b) an ALERTING message is sent to the mobile station when user alerting has been initiated at the
called side. Ifthe iinging tone is needed, it has to be generated locally at the mobile station as no traffic channel
is allocated. When the called party has answered, the network will initiate the channel assignment procedure in
order to allocate a traffic channel to the mobile station. Once the channel assignment has been completed the
network will send a CONNECT message to the mobile station. The MS attaches then the user connection. The
CONNECT ACKNOWLEDGE message will complete the call setup.

The network initiated mobile originating call establishment with assignment after A and B party alerting is
shown in figure 7.21/GSM 04.08.
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Figure 7.19IGSM 04.08 Network initiated mobile originating call establishment with assignment
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Figure 7.20IGSM 04.08 Network initiated mobile originating call establishment with assignment
before B party alerting
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Figure 7.21IGSM 04.08 Network initiated mobile originating call establishment with assignment after
A and B party alerting
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8 Handling of unknown, unforeseen, and erroneous

protocol data

8.1

The procedures specified ir1 GSM 0408 and call-related supplementary service handling ir1 GSM 0410 apply to those
messages which pass the checks described in this section.

General

This section also specifies procedures for the handling ofunknown, unforeseen, and erroneous protocol data by the
receiving entity. These procedures are called "error handling procedures", but ir1 addition to providing recovery
mechanisms for error situations they define a compatibility mechanism for future extensions of tlie protocols.

Error handling concerning the value part of the Facility 1E and of the SS Version lndicator lE are not iii the scope of
this technical specification. lt is defined in GSM 04.10 and the GSM 04.8x series.

Subsections 8.1 to 8.8 shall be applied in order ofprecedence.

Most error handling procedures are mandatory for the mobile station.

Detailed error handling procedures in the network are implementation dependent and may vary fror11 PLMN to PLMN.
However, when extensions of this protocol are developed, networks will be assumed to have the error handling that is
indicated in this section as mandatory ("shall") and that is indicated as strongly recommended (“should"). Sections 8.2,
8.3, 8.4, 8.5 and 8.7.2 do not apply to the error handling in the network applied to the receipt of initial layer 3 message:
if the network diagnoses an error described in one of these sections in the initial layer 3 message received from the
mobile station, it shall either:

- try to recogni7.e the classmark and then take further implementation dependent actions; or

- release the RR-connection.

Also, the error handling of the network is only considered as mandatory or strongly recommended when certain
thresholds for errors are not reached during a dedicated connection.

in this section the following terminology is used:

- An IE is defined to be syntactically incorrect in a message ifit contains at least one value defined as “reserved"
in section 10, or if its value part violates rules of section 10. However it is not a syntactical error that a type 4 1E
specifies in its length indicator agreater length than defined in section 10.

- A message is defined to have semantically incorrect contents if it contains information which, possibly
dependent on the state of the receiver, is in contradiction to the resources of the receiver and/or to the procedural
pz1rt(i.e. sections 3, 4, 5) of GSM 04.08, GSM 04.10, or relevant GSM 04.8X series.

8.2

When a message is received that is too short to contain a complete message type information element, that message
shall be ignored, cf. GSM 04.07.

Message too short

8.3 Unknown or unforeseen transaction identifier

8.3.1 Call Control

The mobile station and network shall ignore a call control message received with T1 value "111". For a call control
message received with T1 different from "111“, the following procedures shall apply:

a) For a network that does not support the “Network initiated MO call” option and for all mobile stations:
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b)

d)

8.3.2
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Whenever any call control message except EMERGENCY SETUP, SETUP or RELEASE COMPLETE is
received specifying a transaction identifier which is not recognimd as relating to an active call or to a call in
progress, the receiving entity shall send a RELEASE COMPLETE message with cause #81 "invalid transaction
identifier value" using the received transaction identifier value and remain in the Null state.

For a network that does support the “Network initiated MO call” option $(CCBS)$:

Whenever any call control message except EMERGENCY SETUP, SETUP, START CC or RELEASE
COMPLETE is received specifying a transaction identifier which is not recognized as relating to an active call
or to a call in progress, the receiving entity shall send a RELEASE COMPLETE message with cause #81
"invalid transaction identifier value" using the received transaction identifier value and remain in the Null state.

When a RELEASE COMPLETE message is received specifying a transaction identifier which is not recognized
as relating to an active call or to a call in progress, the MM connection associated with that transaction identifier
shall be released.

For a network that does not support the “Network initiated MO call” option and for all mobile stations:

When an EMERGENCY SETUP or, a SETUP message is received specifying a transaction identifier which is
not recognized as relating to an active call or to a call in progress, and with a transaction identifier flag
incorrectly set to "1", this message shall be ignored.

For a network that does support the “Network initiated MO call” option $(CCBS)$:

When an EMERGENCY SETUP, a START CC or, a SETUP message is received specifying a transaction
identifier which is not recognised as relating to an active call or to a call in progress, and with a transaction
identifier flag incorrectly set to ''I‘‘, this message shall be ignored.

When a SETUP message is received by the mobile station specifying a transaction identifier which is recognized
as relating to an active call or to a call in progress, this SETUP message shall be ignored.

For a network that does not suppoit the “Network initiated MO call” option:

When an EMERGENCY SETUP message or a SETUP message is received by the network specifying a
transaction identifier which is recognized as relating to an active call or to a call in progress, this message need
not be treated and the network may perform other actions.

For a network that does support the “Network initiated MO call” option $(CCBS)$:

When an EMERGENCY SETUP message or a START CC message is received by the network specifying a
transaction identifier which is recognised as relating to an active call or to a call in progress, this message need
not be treated and the network may perform other actions.

The same applies to a SETUP message unless the transaction has been established by a START_CC message
and the network is in the “recall present” state (N06).

Session Management

The mobile station and network shall reject a session management message other than SM-STATUS received with TI
value "1 l l" by immediately sending an SM-STATUS message with TI value “ll 1”. For a session management
message received with TI different from ''I l 1", the following procedures shall apply:

a)

b)

ETSI

Whenever any session management message except ACTIVATE PDP CONTEXT REQUEST, ACTIVATE AA
PDP CONTEXT REQUEST or SM-STATUS is received by the network specifying a transaction identifier
which is not recognized as relating to an active context or to a context that is in the process of activation or
deactivation or has been [recently] deactivated, the network should send a SM-STATUS message with cause
#81 "invalid transaction identifier value“ using the received transaction identifier value and remain in the PDP-
INACTIVE state.

Whenever any session management message except REQUEST PDP CONTEXT ACTIVATION or SM-
STATUS is received by the MS specifying a transaction identifier which is not recognized as relating to an
active context or to a context that is in the process of activation or deactivation or has been [recently]
deactivated, the MS shall send a SM-STATUS message with cause #81 “invalid transaction identifier value“
using the received transaction identifier value and remain in the PDP-INACTIVE state.
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c) When an ACTIVATE AA PDP CONTEXT REQUEST or REQUEST PDP CONTEXT ACTIVATION message
is received with a transaction identifier flag set to "l", this message shall be ignored.

d) When an ACTIVATE PDP CONTEXT REQUEST message is received specifying a transaction identifier which
is not recognized as relating to a context that is in the process of activation, and with atransaction identifier flag
set to "1", this message shall be ignored.

8.4

If a mobile station receives a message with message type not defined for the PD or not implemented by the receiver in
unacknowledged i11ode, it shall ignore the message.

Unknown or unforeseen message type

If a mobile station receives a message with message type not defined for the PD or not implemented by the receiver in
acknowledged mode, it shall return a status message (STATUS, RR STATUS or MM STATUS or GMM STATUS
depending on the protocol discriminator) with cause # 97 "message type non-existent or not implemented".

If the network receives an RR message or MM message with message type not defined for the PD or not implemented
by the receiver in a protocol state where reception of an unsolicited message with the given PD from the mobile station
is not foreseen in the protocol, the network actions are implementation dependent. Otherwise, if the network receives a
message with message type not defined for the PD or not implemented by the receiver, it shall ignore the message
except that it should return a status message (STATUS, RR STATUS or MM STATUS or GMM STATUS depending
on the protocol discriminator) with cause #97 "message type non-existent or not implemented“.

NOTE: A message type not defined for the PD in the given direction is regarded by the receiver as a message
type not defined for the PD, see GSM 04.07 [20].

If the mobile station receives ainessage not compatible with the protocol state, the mobile station shall ignore the
message except for the fact that, if an RR connection exists, it returns a status message (STATUS, RR STATUS or MM
STATUS depending on the protocol discriminator) with cause #98 "Message type not compatible with protocol state".
When the message was a GMM message the GMM-STATUS message with cause #98 “Message type not compatible
with protocol state” shall be returned.

If the network receives a message not compatible with the protocol state, the network actions are implementation
dependent.

8.5

When oi1 receipt of a message,

Non—semantica| mandatory information element errors

- an "imperative message part" error; or

- a "missing mandatory IE" error

is diagnosed or when a message containing:

- a syntactically incorrect mandatory IE; or

- an IE unknown in the message, but encoded as “comprehension required" (see section 10.5); or

- an out of sequence IE encoded as "comprehension required" (see section 10.5)

is received,

- the mobile station shall proceed as follows:

When the message is not one of the messages listed in sections 8.5.], 8.5.2, and 8.5.3, the mobile station shall
ignore the message except for the fact that, ifan RR connection exists, it shall return a status message
(STATUS, RR STATUS or MM STATUS depending on the protocol discriminator) with cause # 96 "invalid
mandatory information". When the message was a GMM message the GMM-STATUS message with cause #98
“Message type not compatible with protocol state” shall be returned.

- the network shall proceed as follows:
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When the message is not one of the messages listed in section 85.3 b), c), d) or e), the network shall either

- try to treat the message (the exact further actions are implementation dependent), or

- ignore the message except that it should return a status message (STATUS, RR STATUS or MM
STATUS, or GMM STATUS depending on the protocol discriminator) with cause # 96 "invalid
mandatory information".

8.5.1

For the mobile station the following procedures shall apply:

Radio resource management

a) If the message is a CHANNEL RELEASE message, the actions taken shall be the same as specified in 3.5 "RR
connection release".

b) If the message is a PARTIAL RELEASE message, the reactions of the MS are for further study.

8.5.2

No exceptional cases are described for mobility management messages.

Mobility management

8.5.3

a) If the message is a SETUP message, a RELEASE COMPLETE message with cause # 96 "invalid mandatory
information" shall be returned.

Call control

b) If the message is a DISCONNECT message, a RELEASE message shall be returned with cause value # 96
"invalid mandatory information" and section 5.4. "call clearing" applies as normal.

c) If the message is a RELEASE message, a RELEASE COMPLETE message shall be returned with cause value #
96 "invalid mandatory information".

d) If the message is a RELEASE COMPLETE message, it shall be treated as a normal RELEASE COMPLETE
message.

e) If the message is a HOLD REJECT or RETRIEVE REJECT message, it shall be treated as a normal HOLD
REJECT or RETRIEVE REJECT message.

f) If the message is a STATUS message and received by the network, a RELEASE COMPLETE message may be
returned with cause value # 96 "invalid mandatory information".

8.5.4

a) If the message is a DEACTIVATE PDP CONTEXT REQUEST, a DEACTIVATE PDP CONTEXT ACCEPT
message with cause # 96 “invalid mandatory information” shall be returned. All resources allocated for that
context shall be released.

Session management

b) If the message is a DEACTIVATE AA PDP CONTEXT REQUEST, a DEACTIVATE AA PDP CONTEXT
ACCEPT message with cause # ‘)6 “invalid mandatory information” shall be returned. All resources allocated
for that context shall be released.

C) If the message is a REQUEST PDP CONTEXT ACTIVATION, a REQUEST PDP CONTEXT REJECT
message with cause # 96 “invalid mandatory information” shall be returned.
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8.6 Unknown and unforeseen |Es in the non—imperative

message part

8.6.1

The MS shall ignore all IEs unknown in a message which are not encoded as "comprehension required“.

|E|s unknown in the message

The network shall take the same approach

8.6.2

The MS shall ignore all out of sequence IEs in a message which are not encoded as "comprehension required“.

Out of sequence |Es

The network should take the same approach.

8.6.3

If an information element with format T, TV, or TLV is repeated in a message in which repetition of the information
element is not specified in section 9 of this technical specification, only the contents of the infomiation element
appearing first shall be handled and all subsequent repetitions of the information element shall be ignored. When
repetition of information elements is specified, only the contents of specified repeated information elements shall be
handled, If the limit on repetition of information elements is exceeded, the contents of information elements appearing
first up to the limit of repetitions shall be handled and all subsequent repetitions of the infomiation element shall be
ignored.

Repeated |Es

The network should follow the same procedures.

8.7

This category includes:

Non—imperative message part errors

- syntactically incorrect optional IEs,

- conditional IE errors.

8.7.1

The MS shall treat all optional IEs that are syntactically incorrect in a message as not present in the message.

Syntactically incorrect optional IE5

The network shall take the same approach.

8.7.2

When the MS upon receipt ofa message diagnoses a "missing conditional IE" error or an "unexpected conditional IE“
error or when it receives a message containing at least one syntactically incorrect conditional IE, it shall ignore the
message except for the fact that, if an RR connection exists, it shall retum a status message (STATUS, RR STATUS, or
MM STATUS depending on the PD) with cause value # I00 "conditional IE error".

Conditional IE errors

When the network receives a message and diagnose a "missing conditional IE" error or an "unexpected conditional IE“
error or when it receives a message containing at least one syntactically incorrect conditional IE, the network shall
either

- my to treat the message (the exact further actions are implementation dependent), or

- ignore the message except that it should return a status message (STATUS, RR STATUS or MM STATUS
depending on the protocol discriminator) with cause # I00 "conditional IE error".
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8.8

When a message with semantically incorrect contents is received, the foreseen reactions of the procedural part of
GSM 04.08 (ie. of sections 3, 4, 5) are performed. If however no such reactions are specified, the MS shall ignore the
message except for the fact that, if an R connection exists, it returns a status message (STATUS, RR STATUS, or
MM STATUS depending on the PD) with cause value # 95 "semantically incorrect message".

Messages with semantically incorrect contents

The network should follow the same procedure except that a status message is not normally transmitted.

Semantic checking of the Facility information element value part (defined in GSM 04.80) is the subject of the technical
specifications GSM 04.10 and the GSM 04.8x series.

9 Message functional definitions and contents

This section defines the structure of the messages of those layer 3 protocols defined in GSM 04.08. These are standard
L3 messages as defined in GSM 04.07 with the exception ofthose sent on the SCI-l, RACH, and the HANDOVER
ACCESS message.

Each definition given in the present section includes:

a) a brief description of the message direction and use, including whether the message has:

1. Local significance, i.e. relevant only on the originating or terminating access,

2. Access significance, i.e. relevant in the originating and terminating access, but not in the network;

3. Dual significance, i.e. relevant in either the originating or terminating access and in the network‘, or

4. Global significance, i.e. relevant in the originating and terminating access and in the network.

b) a table listing the information elements known in the message and their order of their appearance in the message.
111 messages for circuit-switched call control also a shift information element shall be considered as known even
if not included in the table. All information elements that may be repeated are explicitly indicated. ( V and LV
formatted lEs, which compose the imperative part of the message, occur before T, TV, and TLV formatted lEs
which compose the non-imperative part of the message, cf, GSM 04.07.) In a (maximal) sequence of
consecutive information elements with half octet length, the first iiifomiation element with halfoctet length
occupies bits 1 to 4 of octet N, the second bits 5 to 8 of octet N, the third bits 1 to 4 ofoctet N+1 etc. Such a
sequence always has an even number ofelements.

For each information element the table indicates:

1. the information element identifier, in hexadecimal notation, if the IE has format T, TV, or TLV. Usually,
there is a default lEl for an information element type; default lEls of different IE types of the same protocol
are different. If the IE1 has half octet length, it is specified by a notation representing the lEl as a
hexadecimal digit followed by a “-" (example: B-).

NOTE The same lEl may be used for different information element types in different messages of the same
protocol.2. the name of the information element (which may give an idea of the semantics of the element).
The name of the information element (usually written in italics) followed by "lE" or "information ele1nent" is
used in GSM 04.08 as reference to the information element within a message.

3. the name of the type of the information element (which indicates the coding of the value part of the IE), and
generally, the referenced subsection of section 10 of GSM 04.08 describing the value part of the information
element.

4. the presence requirement indication (M, C, or O) for the IE as defined in GSM 0407.

5. The format of the information element (T, V, TV, LV, TLV) as defined in GSM 04.07.

6. The length of the information element (or permissible range oflengths), in octets, in the message, where "7"
means that the maximum length of the IE is only constrained by link layer protocol, and in the case of the
Facility lE by possible further conditions specified in GSM 04.10. This indication is non-normative,
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c) subsections specifying, where appropriate, conditions for IE5 with presence requirement C or O in the relevant
message which together with other conditions specified in GSM 0408 define when the infonnation elements
shall be included or not, what non-presence of such IE5 means, and - for IEs with presence requirement C - the
static conditions for presence and/or non-presence of the IEs (cf. GSM 04.07).

9.1 Messages for Radio Resources management

Table 9.1/GSM 04.08 summarizes the messages for Radio Resources management.

Table 9.1IGSM 04.08: Messages for Radio Resources management

Channel establishment messaes:
ADDITIONAL ASSIGNMENT
IMMEDIATE ASSIGNMENT
IMMEDIATE ASSIGNMENT EXTENDED

i1.20
eference

IMMEDIATE ASSIGNMENT REJECT
Ciherin messaes:
CIPHERING MODE COIVIMAND
CIPHERING MODE COMPLETE LO;ur.o'_x '_x o

Handover messa - es: Reference
ASSIGNMENT COMMAND 9.1.2
ASSIGNMENT COMPLETE 9.1.3
ASSIGNMENT FAILLIRE 9.1.4
PDCH ASSIGNMENT COMMAND 9.1 13a
HANDOVER ACCESS
HANDOVER COMMAND
HANDOVER COMPLETE
HANDOVER FAILURE
RR—CELL CHANGE ORDER
PHYSICAL INFORMATION
RR INITIALISATION REQUEST
HANDOVER ACCESS
HANDOVER COMMAND
HANDOVER COMPLETE
HANDOVER FAILURE
PHYSICAL INFORMATION

Channel release messaes: Reference
CHANNEL RELEASE 9.1.7
PARTIAL RELEASE 9.1.26
PARTIAL RELEASE COMPLETE 9.1.27

Pa in messa es: Reference
PAGING REQUEST TYPE 1
PAGING REQUEST TYPE 2
PAGING REQLIEST TYPE 3
PAGING RESPONSE

LO(DLD|'.OLDLO(DLD‘.O(DLO|'.O
Lorococo '_\'_\'A'_\ l\Jl\Jl\Jl\J 0-I-I:-<.oI\)

(continued...)
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Table 9.1IGSM 04.08 (concluded): Messages for Radio Resources management

9.1.1

5 stem information messaes:
SYSTEM INFORMATION TYPE 1
SYSTEM INFORMATION TYPE 2
SYSTEM INFORMATION TYPE 2bis
SYSTEM INFORMATION TYPE 2ter
SYSTEM INFORMATION TYPE 3
SYSTEM INFORMATION TYPE 4
SYSTEM INFORMATION TYPE 5
SYSTEM INFORMATION TYPE 5bis
SYSTEM INFORMATION TYPE 5ter
SYSTEM INFORMATION TYPE 6
SYSTEM INFORMATION TYPE 7
SYSTEM INFORMATION TYPE 8
SYSTEM INFORMATION TYPE 9
SYSTEM INFORMATION TYPE 13
SYSTEM INFORMATION TYPE 14
SYSTEM INFORMATION TYPE 15

S ecific messa es for VBSNGCS:
NOTIFICATION/FACCH
NOTIFICATION/NCH

TALKER INDICATION

Reference
9.1.31
9.1.32
9.1.33
9.1.34
9.1.35
9.1.36
9.1.37
9.1.38
9.1.39
9.1.40
9.1.41
9.1.42
9.1.43
9.1.43a
9.1.43b
9.1.430

Reference
9.1.21a
9.1.21b

9.1.44
UPLINK ACCESS
UPLINK BUSY

9.1.45
9.1.46

UPLINK FREE
UPLINK RELEASE
VGCS UPLINK GRANT

Miscellaneous messa - es:
CHANNEL MODE MODIFY
CHANNEL MODE MODIFY ACKNOWLEDGE
CHANNEL REQUEST
CLASSMARK CHANGE
CLASSMARK ENQUIRY
FREQUENCY REDEF|N|'|'|ON
MEASUREMENT REPORT
SYNCHRONIZA'I'IOI\I CHANNEL INFORMATION

9.1.47
9.1.48
9.1.49

Reference
9.1.5
9.1.6
9.1.8
9.1.11
9.1.12
9.1.13
9.1.21
9.1.30

RR STATUS
GPRS SUSPENSION REQUEST

Confi - uration Chan - e messa - es:
CONFIGURATION CHANGE COMMAND
CONFIGURATION CHANGE ACKNOWLEDGE

9.1.29
9.1.13b

Reference
9.1.12b
9.1.12c

CONFIGURATION CHANGE REJECT

Additional assignment

9.1.12d

This message is sent on the main DCCH by the network to the mobile station to allocate an additional dedicated
channel while keeping the previously allocated channels. See table 9.2/GSM 04.08.

Message type:

Significance:

Direction:

ETSI
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Table 9.2lGSM 04.08: ADDITIONAL ASSIGNMENT message content

RR ma11agcmc11t Protocol Discri111i11ator
Protocol Discriminator 10.22
Skip Indicator Skip Indicator M V ‘/2

10.3.1

Additional Assignment Message Type M V
Messae T 'e 10.4
Channel Description Channel Description M V

10.5.2.5

V
10.5.2.21

10.52.382-
9.1.1.1 Mobile Allocation

1

3

-10

3
 

This information element shall appear if the Channel Descrz'ptz'or1 information element indicates frequency hopping.

If the Channel Description IE does not indicate frequency hopping and the inforniation ele111ent is present it shall be
considered as an IE unnecessary iii the message.

9.1.1.2 Starting Time

This information element appears in particular ife.g., a change of frequency is planned.

9.1.2 Assignment command

This message is sent on the main DCCH by the network to the mobile station to change the channel configuration to
another independent dedicated channel configuration, when no timing adjustment is needed. See table 9.3/GSM 04.08

Message type: ASSIGNMENT COMMAND

Significance: dual

Direction: network to mobile station

Table 9.3IGSM 04.08: ASSIGNMENT COMMAND message content

V

RR n1anagcmcnt Protocol Discriminator  
V2

1/2

1

3

1

17

-12

2

Protocol Discriminator 102

Skip Indicator Skip Indicator
10.3.1

M

M

Assignment command Message Type M
Message Type 10.4
Description of the Channel Description 2 M
First Channel after time 10.5.2.5a

I

0

10.52.28C°’““”“"
10.52.13‘’

Dcscri tio11 10.5.2.1 b

111ultis|ot confi - uration 10.5.2.21b“’
6

4 132  TLV

TV

L

VTV

T

  
63 Mode of the First Channel Mode

Cl1anr1el (Channel Set 1) 10.5.2.

(continued)
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Table 9.3IGSM 04.08 (concluded): ASSIGNMENT COMMAND message content

10.5.2.6C‘”““"“”°“°
10.5.2.6C““““““°‘“
10.5.2.6C““““e“‘°“i
10.5.2.6‘“”‘““°”‘°‘“
10.5.2.6‘“‘“““°”‘°“e
10.5.2.6‘“”‘““°”‘°‘“
10.5.2.6C““““e‘“°d°

Second Channel after time 10.5.2.5“‘“““°“’°5°“"“°“
Vlode ofthe Second Channel Vlode 2

mm
after time 10.52.21 C
Starting Time Starting Time O

105238

Frequency List
10.5.2.13

First Channel, before time 10.5.2.5a‘C
Second Channel. before time 10.5.2.5
Frequency channel sequence Frequency channel C

sequence
before time 10.52.12

before time 10.5.2.2] C
10.5.2.9

VGCS target mode liidicatioii VGCS target mode
lndication

10.5.2 .42c

9.1.2.1 Mode of the First Channel (Channel Set 1) and Mode of Channel Set "X"
(2=<X=<8)

%<

>4<

-J.4:.an ‘-14<<

>%<

—l<‘-1—1
%<166

\l0

Frequency List, before time

00N>—->—- 14-1*-1<<

If this information element is not present the channel mode of the previously allocated channel or channels for Channel
Set “X” (1=<X<=8) shall be assumed.

1f Channel Set “X” is not defined for the configuration. the Mode 0fChanne/ Set “X” 1E shall be considered as an 1E
uniiecessaiy in the message.

NOTE: Clause 3.4.3.1 defines cases when one or several Mode 0fC/1anne/ Set “X” 1Es shall be included in the
message.

9.1.2.2 Description of the Second Channel

These information elements appear in the case of an assignment occurring if the mobile station carries two connections
(on two dedicated channels, for the TC1-l/1-l + TC1-l/l-l configuration).

The connection using the channel previously defined in the D€‘SC}‘i]Jli0n ofthe First Channel lEs of an ASSIGNMENT
COMMAND or HANDOVER COMMAND message shall use the channel defined in the Description ofthe First
Channel lEs of the ASSIGNMENT COMMAND message defining the new configuration.

The channel described in the Description ofthe First Channel 1Es carries the main DCCl-1. The SACC1-1 used is the one
associated with that channel.
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9.1.2.3 Mode of the Second Channel

If no Description ofthe Second Channel IE is present but the information element is present it shall be considered as an
IE unnecessary in the message.

This information element appears at least when the channel mode is changed for the channel defined in the second
channel description information elements.

9.1.2.4 Mobile Allocation and Frequency List, after the starting time

If at least one of the channel descriptions for the starting time indicates frequency hopping, one and only one of the
following information elements shall be present and apply to all assigned channels

- Mobile Allocation, after time

- Frequency List, after time.

If neither of the Channel Description IE5 for after time indicate frequency hopping, if decoding of Channel Description
IE5 for before time does not require a frequency list for after time (see next section), and one or both of the two
information elements are present they shall be considered as IE5 unnecessary in the message.

9.1.2.5 Starting Time

The starting time information element is included when the network wants the mobile station to change the frequency
parameters of the channels more or less at the moment a change of channel occurs. In this case a number ofinfonnation
elements may be included to give the frequency parameters to be used before the starting time.

If the Starting time infonnation element is present and none of the information elements referring to before the starting
time are present, the mobile station waits and accesses the channels at the indicated time.

If the Starting time infonnation element is present and at least one of the information elements referring to before the
starting time is present, the mobile station does not wait for the indicated time and accesses the channel using the
frequency parameters for before the starting time.

If the Starting time infonnation element is not present and at some of the infonnation elements referring to before the
starting time is present, these information elements shall be considered as IE5 unnecessary in the message.

If the description ofthefirst channel, before time IE is not present, the channel description to apply for before the time,
if needed, is given by the description ofthefirst channel, after time IE.

If the description of the second channel, after time IE is present, the description ofthe second channel, before time IE
not present, and a description of the configuration for before the time needed, the channel configuration before the
starting time is nevertheless of two traffic channels, and the channel description to apply to the second channel before
the starting time is given by the description of the second channel, after time IE.

If the Starting time IE is present and at least one of the channel descriptions for before the starting time indicates
frequency hopping, one and only one of the following information elements may be present and applies before the
starting time to all assigned channels

- Mobile Allocation, before time IE;

- Frequency list, before time IE,

— Frequency channel sequence, before time IE.

If the Starting time IE is present and at least one of the channel descriptions for before the starting time indicates
frequency hopping, and none of the above mentioned IE is present, a frequency list for after the starting time i11ust be
present (see 9.1.2.4), and this list applies also for the channels before the starting time.
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9.1.2.6 Reference cell frequency list

If any of the mobile allocation infomiation elements is present, then the network must ensure that either the mobile
station has received in a previous message the proper reference cell frequency list (CA), or that the cell channel
description IE is present.

If the cell channel description IE is present, it is used to decode the mobile allocation IEs in the message, as well as in
later messages until reception ofa new reference cell frequency list or the cell is left.

9.1.2.7 Cell Channel Description

If present, this information element shall be used to decode the Mobile Allocation IE in the same message and in
subsequent messages.

9.1.2.8 Cipher Mode Setting

If this information element is omitted, the mode of ciphering is not changed after the mobile station has switched to the
assigned channel.

9.1.2.9 VGCS target mode Indication

This information element is identified as "comprehension required". Only mobile stations supporting « VGCS talking»
are required to accept the presence of the element. The presence of the element shall trigger an exception handling if
received by a mobile station not supporting « VGCS talking».

This IE indicates which mode is to be used on the new channel (i.e. dedicated mode or group transmit mode). If this
information element is not present, the mode shall be the same as on the previous channel.

The IE also indicates the group cipher key number for the group cipher key to be used on the new channel or if the new
channel is non ciphered. If the information element is not present, the ciphering mode shall be the same as on the
previous channel.

NOTE: A mobile station supporting VGCS talking shall not consider a syntactical error when this IE is present
and the channel mode is not speech.

9.1.2.10 Description of the multislot allocation

This information element is included if so indicated by the channel type and TDMA offset field in the Channel
Description information element and is used to assign channels that do not carry a main signalling link in a multislot
configuration. It indicates how the used timeslots are divided into separate channel sets.

If the Channel Description IE does not require the presence of the information element the Description ofthe multislot
allocation IE shall be considered as an IE unnecessary in the message.

If multislot configuration is indicated by the Channel Desc/‘iptiun IE but the Mi.2ltislotAll0cati0n IE is not present, all
channels in the configuration belong to one channel set, “Channel Set 1”.

NOTE: As a change of timeslot number cannot occur for the channel described after the starting time, the
MiilrislotA/location IE does not have to be included more than once.

9.1.3 Assignment complete

This message is sent on the main DCCH from the mobile station to the network to indicate that the mobile station has
established the main signalling link successfully. See table 9.4/GSM 04.08.

Message type: ASSIGNMENT COMPLETE

Significance: dual

Direction: mobile station to network
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Table 9.4IGSM 04.08: ASSIGNMENT COMPLETE message content

T e / Reference
RR management Protocol Discriminator M V l/2
Protocol Discriminator 102

Skip Indicator Skip Indicator10.3.1

Assignment Complete Message Type M V 1
Messae TV e 10.4
RR Cause RR Cause M V 1

10.52.31

9.1.4 Assignmentfallure

This message is sent on the main DCCH on the old channel from the mobile station to the network to indicate that the
mobile station has failed to seize the new channel. See table 9.5/GSM 04.08

IEI

Message type: ASSIGNMENT FAILURE

Significance: dual

Direction: mobile station to network

Table 9.5IGSM 04.08: ASSIGNMENT FAILURE message content

Information element T e / Reference
RR management Protocol Di scrimin ator M V
Protocol Discriminator 102

Skip Indicator Skip Indicator M V 1/2
10.3.1

M V 1

M V 1

This message is sent on the main DCCH by the network to the mobile station to request the setting ofthe mode for the

Assignment Failure Message Type
Message Type 10.4

indicated channel(s). The message can be used to change the channel mode of a Multislot Configuration which only
contains one channel set. See table 9.6/GSM 04.08.

RR Cause
10.52.31

Channel mode modify

Message type: CHANNEL MODE MODIFY

Significance: local

Direction: network to mobile station

Table 9.6/GSM 04.08: CHANNEL MODE MODIFY message content

Information element T )e/Reference
RR management Protocol Discriminator M V l/2
Protocol Discriminator 10.2

‘ Skip Indicator Skip Indicator ‘ I/210.3.1

Channel Mode Modify Message Type M 1
Messae Tye 10.4

10,5.2.5a22
10.5.2.6C‘
10.5.2.42cW
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9.1.5.1

This is sufficient to identify the channel in the case ofa TCI-I/I-I + TCH/I-I configuration. If used for a multislot
configuration, the IE shall describe the present channel configuration with TN indicating the main channel. The IE shall
not indicate a new channel configuration when included in the Channel Mode Modify message.

Channel Description

9.1.5.2 VGCS target mode Indication

This information element is identified as "comprehension required". Only mobile stations supporting « VGCS talking >>
are required to accept the presence of the element. The presence of the element shall trigger an exception handling if
received by a mobile station not supporting « VGCS talking >>.

This IE indicates which RR mode is to be used with the new channel mode (ie. dedicated mode or group transmit
mode). If this information element is not present, the RR mode shall be the same as with the previous channel mode.

The IE also indicates the group cipher key number for the group cipher key to be used on the new channel or if the new
channel is non ciphered. Ifthe information element is not present, the ciphering mode shall be the same as with the
previous channel mode.

NOTE: A mobile station supporting VGCS Talking shall not consider a syntactical error if this IE is present and
the channel mode is not speech.

9.1.6

This message is sent on the main DCCH by the mobile station to the network to indicate the successful or unsuccessful
execution of a channel mode modify request. See table 9.7/GSM 04.08.

Channel mode modify acknowledge

Message type: CHANNEL MODE MODIFY ACKNOWLEDGE

Significance: local

Direction: mobile station to network

Table 9.7/GSM 04.08: CHANNEL MODE MODIFY ACKNOWLEDGE message content

Tv e / Reference Format lenoth
Protocol Discriminator V 1/2
102

Information element

RR management
Protocol Discriminator

Skip Indicator V l/2

Channel Mode Modify
Acknowlede Messe T 'e
Channel Description

ll’l.4

ll'l.5.2.5a M
10.5.2.62

Skip Indicator
103.1

M

M

M

MChannel Mode 
9.1.7

This message is sent on the main DCCH from the network to the mobile station to initiate deactivation of the dedicated
channel used. See table 9.8/GSM 04.08

Channel release

Message type: CHANNEL RELEASE

Significance: dual

Direction: network to mobile station
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Table 9.8IGSM 04.08: CHANNEL RELEASE message content

I Tvie/Reference Presence

Protocol Discriininator 10.2 M
10.3.]

Message Type
10.4

74

87;

Format len h
1/2<

Skip Indicator I/2

Channel Release
Mess - e Tye

RR Cause
10.52.31

10.5.2.1

Group Channel Description Group Channel Description 0
10.5.2.14b

Group Cipher Key Number
10.5110

GPRS Resumption GPRS Resumption
10.5.2140

9 .1 .7.1

If a CHANNEL RELEASE is send to a mobile station which is in dedicated mode and which is involved in a voice

group call or has responded to a notification to a voice group call or voice broadcast call, a group channel description
may be included, describing the voice group call channel or voice broadcast channel to which the mobile station shall
go after the channel release procedure.

F‘<<<
<

C\ L:

Group Cipher Key Number

Cx

 I|IIIE|II|I|IIE%IE%IE%II‘||
%H <

Channel description and mobile allocation

Mobile stations not supporting VGCS listening or VBS listening shall consider this information element as
unnecessary.

9.1.7.2 Group Cipher Key Number

This IE may be present only if the Group channel description IE is provided. The presence of this IE indicates that the
mobile station shall use the Group Cipher Key indicated by the Group Cipher Key Number IE for deciphering on the
VGCS or VBS channel. If this IE is not present, no ciphering is applied on the VGCS or VBS channel.

Mobile stations not supporting VGCS listening or VBS listening shall ignore this information element.

9.1.8

This message is sent in random mode on the RACH. It does not follow the basic fonnat. The possible formats are
presented directly below. without reference to information fields. The order of bit transmission is defined in
GSM 04.04.

Channel request

The message is only one octet long. coded as shown in figure 9.1/GSM 4.08 and table 9.9/GSM 04.08.
8 7 6 5 4 3 2 l

ESTABLISHMENT RANDOM
octet 1

CAUSE REFERENCE 
Figure 9.1IGSM 04.08: CHANNEL REQUEST message content

ESTABLISHMENT CAUSE (octet 1)

This information field indicates the reason for requesting the establishment ofa connection. This field has a variable
length (from 3 bits up to 6 bits).

RANDOM REFERENCE (octet 1)

This is an unforinatted field with variable length (from 5 bits down to 2 bits).

The Channel Request message is coded as follows:
(Random Reference field is filled with "x").
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Table 9.9IGSM 04.08: CHANNEL REQUEST message content

MS codes According to Establishment cause:
bits
8 1

l loxxxxx Call re-establishment; TCH/F was in use, or
TCH/H was in use but tl1e network does not
set NEC1 bit to 1

01 1('l1('lxx Call re-establishment; TC1-1/1-1 was in use and the
network sets NECI bit to 1

011011xx Call re-establishment; TCH/H + TCH/H was in use
and the network sets NECI bit to 1

100xxxxx Answer to paging
0010xxxx
0011xxxx See table 9.9a/GSM 04.08
0001xxxx

lllxxxxx Originating call a11d TCH/F is needed, or originating call
and the network does 11ot set NEC1 bit to 1, or
procedures that can be completed with a SDCCH and the
network does not set NECI bit to 1.

l1100xxxx Originating speech call from dual-rate mobile station when TC1-1/H
is sufficient and supported by the MS for speech calls and the network

NEC1 bit to 1 note 5

0101xxxx Originating data call from dual-rate mobile station when TCH/H
is sufficient and supported by the MS for data calls and the network sets

bit to 1 note 5

000xxxxx Location udatin and the network does not set NECI bit to 1

0000xxxx Location u dating and the network sets NEC1 bit to 1
l1001xxxx Other procedures which can be completed with

a.n SDCC1-1 and the network sets NEC1 bit to 1

011110xx One phase packet access with request for single timeslot uplink
01111x0x transmission; one PDCH is needed.
011l1xx0

011l0xxx Single block packet access, one block period on a PDCH is needed for
two hase acket access or other RR sinallin

01100xxx Reserved for future use

01111111 Reserved for future use.

NOTE 1: Examples of these procedures are: IMSI detach, Short Message Service (SMS), Supplementary Service
management,

NOTE 2: If such messages are received by a network, an SDCC1-1 may be allocated.

NOTE 2a:This value shall not be used by the mobile station on RAC1-1. If such message is received by the network,
it may be ignored.
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Table 9.9aIGSM 04.08: CHANNEL REQUEST message (when answering to paging for RR connection
establishment)

MS Capability Full rate Dual
Paging only rate
Indication 3 (note 5))

Any channel
SDCCH OOO1xxxx OOO1xxxx OOO1xxxx

"CH/F OO10xxxx OOO1xxxx
"CH/H or TCH/F Oollxxxx OOO1xxxx

NOTE 3: The Paging Indication is provided by the Channel Needed IE (or the Channel Needed field) associated
with the page which triggered the sending of the CHANNEL REQUEST message.

 
NOTE 4: In some cases the established connection will be used only to allow a default rejection mechanism to take

place (typically the mobile station will send a RELEASE COMPLETE message with cause #88
"incompatible destination“ as an answer to the incoming SETUP message).

NOTE 5: In this section, “dual rate capability” means that the MS supports both full rate and half-rate channels at
least for the signalling channel mode. In addition, it may support either speech channel mode, or data
channel modes, or both on half-rate channels.

9.1.9 Ciphering mode command

This message is sent on the main DCCH from the network to the mobile station to indicate that the network has started
deciphering and that enciphering and deciphering shall be started in the mobile station, or to indicate that ciphering will
not be performed. See table 9.10/G SM 04.08.

Message type: CIPHERING MODE COMMAND

Significance: dual

Direction: network to mobile station

Table 9.10IGSM 04.08: CIPHERING MODE COMMAND message content

El Presence
RR managenient Protocol Discriminator
Protocol Discriminator 102

Skip Indicator Skip Indicator
10.3.1

Messae T 'e 10.4

10.5.2.9

10.52.10

9.1.10 Ciphering mode complete

 
This message is sent on the main DCCH from the mobile station to the network to indicate that enciphering and
deciphering has been started in the MS. See table 9.11/GSM 04.08.

Message type: CIPHERING MODE COMPLETE

Significance: dual

Direction: mobile station to network
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Table 9.11IGSM 04.08: CIPHERING MODE COMPLETE message content

Tv>e/Reference
RR management Protocol Discriminator M V 1/2
Protocol Discriminator 10.2

‘ Skip Indicator Skip Indicator l/210.3.1

Cipher Mode Complete Message Type M V
Mess - e Tye 10.4

3-1117 Mobile Equipment Mobile Identity TLV
ldentitv 10.5.1.4

9.1.10.1 Mobile Equipment Identity

This information element is included if and only if the mobile station shall include its IMEISV (see section 3.4.7). This
information element shall only refer to IMEISV.

9.1.11

This message is sent on the main DCCI-I by the mobile station to the network to indicate a classniark change or as a
response to a classmark enquiry. See table 9.12/GSM 04.08.

Classmark change

Message type: CLASSMARK CHANGE

Significance: dual

Direction: mobile station to network

Table 9.12IGSM 04.08: CLASSMARK CHANGE message content

IEI Information element T_v_pe / Reference Presence Format length
RR management Protocol Discriminator M V 1/2
Protocol Discriminator 10.2

Skip Indicator Skip Indicator
10.3.1

104I °“‘““‘“"“C“i‘“’i°Mess e T e
Mobile Station
Classmark 2
10.5.1.6
Mobile Station
Classmark 3
10.5.1.7

Mobile Station
Classmark

Additional Mobile
Station Classmark

20

Inform ation

9.1.11.1 Additional Mobile Station Classmark Information

This IE shall be included if and only if the CM3 bit in the Mobile Station Classmark IE is set to 1.

 
9.1.11.2 Mobile Station Classmark

This IE shall include for multiband MS the Classmark 2 corresponding to the frequency band in use.

9.1.12 Classmarkenquiry

This message is sent on the main DCCH by the network to the mobile station to request classmark information. See
table 9.12.91/GSM 04.08.

Message type: CLASSMARK ENQUIRY

Significance: dual

Direction: network to mobile station
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Table 9.12aIGSM 04.08: CLASSMARK ENQUIRY message content

RR m an ageinent Protocol Discriin in atorProtocol Diseriminator 10.2

 2 Skip Indicator Skip Indicator M V 1/2

I Classmark Enquiry l1\/(ljeishge Type IMessae T 'e 10.4

9.1 .12a Spare

9.1 .12b Configuration change command

This message is sent on the main DCCH from the network to the mobile station to change the channel configuration of
a multislot configuration. See table 9. 12b/G SM 0408.

Message type: CONFIGURATION CHANGE COMMAND

Significance: dual

Direction: network to mobile station

Table 9.12bIGSM 04.08: CONFIGURATION CHANGE COMMAND message contents

lnfonnation element Type/Reference Presence Fonnat length
RR management Protocol Discriminator M V 1/2
Protocol Discriminator 10.2

Skip Indicator Skip Indicator M V 1/2
10.3.1

Messae T e 10.4

multislot confiuration 10.5.2.21b

10.5.2.6
Mode of Channel Set 2 Channel Mode TV

XXMode of Channel Set 3 Channel Mode TV

XXMode of Channel Set 4 Channel Mode TV

XX
2
Z
Z
Z

—nno

10.5.2.6

10.5.2.6

10.5.2.6

10.5.2.6

9.1.12b.1 Description of the multislot allocation

1

2-11

2

2

2

2

2

2

2

2

 
This information element is used to assign channels that do not carry the main signalling link in a multislot
configuration. It indicates if multiple channel sets are used.

9.1.12b.2 Mode of Channel Set “X” ( 1=<X<=8)

If this information element is not present the channel mode of the previously allocated channel or channels for Channel
Set “X” shall be assumed.

If Channel Set “X” is not defined for the configuration, the Mode 0fChaIme/ Se! “X” IE shall be considered as an IE
unnecessary in the message.
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NOTE: Clause 34.16.] defines cases when one or several Mode 0fCI7am7e[ Set “X” IE5 shall be included in the
1’1‘l6SS21g6.

9.1 .120 Configuration change acknowledge

This message is sent on the 111ain DCCH from the mobile station to the network to indicate that the mobile station 11as
changed to the ordered channel configuration successfully. See table 9.12c/GSM 04.08.

Message type: CONFIGURATION CHANGE ACKNOWLEDGE

Sign ificance: dual

Direction: mobile station to network

Table 9.12clGSM 04.03: CONFIGURATION CHANGE ACKNOWLEDGE message contents

IEEJIEIEII 

 
Protocol Discriminator 10.2X

10.3.1K
Configuration Change Message Type M V 1
Acknowledge Message Type 10.4

9.1 .12d Configuration change reject

This message is sent on the 111ain DCCH from the mobile station to the network to indicate that the mobile station 11as
not managed to switch to the channel configuration ordered by the configuration change co111mand and is still using the
previous configuration. See table 9.12d/GSM 04.08.

 

Message type: CONFIGURATION CHANGE REJECT

Sign ificance: dual

Direction: mobile station to network

Table 9.12dIGSM 04.03: CONFIGURATION CHANGE REJECT message contents

IEEJIEIEII
RR management Protocol Discriminator 1/2
Protocol Discriminator 10.2

/2Skip Indicator Skip Indicator V 1

V 1
10.3.1

Message Type
10.4

Configuration Change
Re'ect Messae T e
RR Cause RR Cause 1

10.52.31
 

9.1.13 Frequency redefinition

This message is sent on the main DCCH from the network to the MS to indicate that the frequencies and the hopping
sequence of the allocated channels shall be changed. See table 9.13/GSM 04.08

Message type: FREQUENCY REDEFINITION

Sign ificance: dual

Direction: network to MS
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Table 9.13IGSM 04.08: FREQUENCY REDEFINITION message content

IM

I
I
I
I

V

V

V

V

LV

V

V

RR m an agcmcnt Protocol Discrim i natorProtocol Discriminator 102

Skip Indicator Skip Indicator
10.3.1

Frequency Redefinition Message Type
Messae T 'e 10.4

10.5.2.52
10.52.212
10.52.382

Descrition 10.5.2.Ib22
9.1.13.1 Cell Channel Description

/2

1

3

-9

2

17
 

If it does 11ot appear, the cell channel description is assumed to be unchanged.

9.1 .13a PDCH Assignment command

This message is sent on the main DCCH by the network to the mobile station to change the channel configuration to a
PDCH, when no timing adjustment is needed. See table 9. 13a/GSM 04.08.

A mobile station that does not support the <<GRPS>> option shall regard this message as an unknown message.

Message type: PDCH ASSIGNMENT COMMAND

Significance: dual

Direction: network to mobile station
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Table 9.13aIGSM 04.08: PDCH ASSIGNMENT COMMAND message content

Presence

Protocol Discrirninator 10.2 M
10.3.1

PDCH Assignment cor11mar1d 10.4Messae Ty e

Channel after time 10.5.2.5

Descrition 10.5.2.1b

10.52.13 C
Dcscri tion 10.52.] b

after time 10.52.21 C
10.52.38

9 Frequency List, before time Frequency List C
10.52.13

1C Description of the Channel Description
Channel before time 10.5.2.5

1E Frequency channel sequence Frequency channel
sequence

before time 10.52.12

before time 10.52.21

RR Packet Uplink RR Packet Uplink
Assignment Assignment

ll'l.5.2.25a
RR Packet Downlink
Assignment

10,5.2.25b

lcn h
1/2

Format
V

1/2

—

TLV

'—l

ETLV<<E_]
%<

N._-N I O
4<

C

C

I\) L») RR Packet Downlink
Assignment  

9.1 .13a.1 Mobile Allocation and Frequency List, after the starting time

If the channel description for after the starting time indicates frequency hopping, one and only one of the following
information elements shall be present

- Mobile Allocation, after lime

- Frequency List. after time.

If the Channel Description IE for after time does not indicate frequency hopping, if decoding of Channel Description IE
for before time does not require a frequency list for after time (see next section), and one or both of the two information
elements are present they shall be considered as IE5 unnecessary in the message.

9.1.13a.2 StartingTime

The starting time information element is included when the network wants the mobile station to change the frequency
parameters of the channels more or less at the moment the change to a TBF occurs. In this case a number of information
elements may be included to give the frequency parameters to be used before the starting time.

If the starting time information element is present and none of the information elements referring to before the starting
time are present, the mobile station waits and uses the TBFfrom the indicated time.

If the starting time information element is present and at least one of the information elements referring to before the
starting time is present, the mobile station does not wait for the indicated time and uses the TBF using the frequency
parameters for before the starting time.

If the starting time information element is not present and some of the information elements referring to before the
starting time is present, these information elements shall be considered as IE5 unnecessary in the message.
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If the description ofthe channel, before time IE is not present, the channel description to apply for before the time, if
needed, is given by the description ofthe channel, after time IE.

If the starting time IE is present and the channel description for before the starting time indicates frequency hopping,
one and only one of the following information elements may be present and applies before the starting time

- Mobile Allocation, before time IE;

- Frequency list, before time IE;

- Frequency channel sequence, before time IE.

If the starting time IE is present and the channel description for before the starting time indicates frequency hopping,
and none of the above mentioned IE is present, a frequency list for after the starting time must be present (see 9.1.2.4),
and this list applies also for the TBF before the starting time.

9.1 .13a.3 Reference cell frequency list

If any of the mobile allocation information elements are present, then the network shall ensure that either the mobile
station has received in a previous message the proper reference cell frequency list (CA), or that the cell channel
description IE is present.

If the cell channel description IE is present, it is used to decode the mobile allocation IEs in the message, as well as in
later dedicated mode messages until reception of a new reference cell frequency list or the cell is left.

9.1.13a.4 Cell Channel Description

If present, this information element shall be used to decode the Mobile Allocation IE in the same message and in
subsequent messages.

9.1.13a.5 Packet Assignment

One and only one of tlie following information elements shall be present:

- RR Packet UplinkAssignment

- RR Packet DownlinkAssignment.

9.1.13b GPRS suspension request

This message is sent on the main DCCH by the mobile station to the network to request a suspension of GPRS services.
See table 9. 13b/GSM 04.08.

Message type: GPRS SUSPENSION REQUEST

Significance: dual

Direction: mobile station to network

Table 9.13bIGSM 04.08: GPRS SUSPENSION REQUEST message content

IE1l:«'i.l-

Protocol Discrinlinator 10.2I“2
10.3.1I

Messa e T 'e 10.41
Identity‘ l0.5.2.4la1

10.55.1512
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9.1.14 Handover access

This message is sent in random mode on the main DCCH during a handover procedure. It does not follow the basic
format. The format is presented directly below without reference to information elements. The order of bit transmission
is defined in GSM 04.04.

This message is only one octet long, coded as shown in figure 9.2/GSM 04.08 and table 9.14/GSM 04.08.
8 7 6 5 4 3 2 1

handover reference octet 1

Figure 9.2/GSM 04.08: HANDOVER ACCESS message content

Table 9.14IGSM 04.08: HANDOVER ACCESS message content

HANDOVER REFERENCE
This is an unformatted 8 bit field.
(also described in section 10.5.2.15) 

9.1.15 Handover command

This message is sent on the main DCCH by the network to the mobile station to change the dedicated channel
configuration, timing adjustment needed. See table 9.15/GSM 0408.

Message type: HANDOVER COMMAND

Significance: dual

Direction: network to mobile station

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05-00248



GSM 04.08 Version 6.1.1 Release 1997 249 TS 100 940 V6.1.1 (1998-08)

Table 9.15lGSM 04.08: HANDOVER COMMAND message content

01 l\JC11
Prcscn cc Form at

M
lcn h

1/2<

1/2

J:

ox l\) *-l<

ox *-l<

-1<

10

EJ —1-1—1
Mode of Channel Set 7 >%<

—-\1\1\1\1ox»-~o35;I\).:=.oo\I
>-l<

—1<

C") >—l—l>-1*-1<<<<>%<Timing Advance

before time”
before time

1

Protocol Discriminator 10.2

Skip Indicator Skip Indicator
10.3.1

Handover Command Message Type
Messae T 'e 10.4

10.5.2.2

first channel. after time l0.5.2.5a

10.52.15
Power Command and Access Power Command and Access
13136 type

10.5.2.28a

lndication lndication
10.52.39

after ti111e 10.52.14

after time l0.5.2.l3"a
Cell Channel Cell Channel Description
Description 10.5.2. lb
Description of the Multislot Allocation
multislot confi uration 10.5.2.2lb

Channel Channel Set 1 10.526

10.526

10.5.2.6
Vlodc of Channel Set 4 Channel Mode

‘
10.5.2.6

Vlode of Channel Set 6 Channel Mode
10.5.2.6
Channel Mode
10.5.2.6

10.5.2.6

Second Channel after time 10.5.2.5

Channel 10.5.2.7

Sequence, after time Sequence
10.5.2.1 2

after time 10.52.21 C
10.52.38

Real Time Difference Time Difference
10.5.2.41

Timing Advance
10.5.2.40

Frequency Shoit List
10.52.14

Frequency List
10.5.2.l3

—1<

(continued)
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Table 9.15IGSM 04.08 (concluded): HANDOVER COMMAND message content

Description of the Channel Description 2First Channel, before time 10.5.2.5a
ID

IE

1

Description of the
Second Channel. before time 10.5.2.5
Frequency channel sequence Frequency channel sequence

j
0 TV 4

C TV 0
before time 10.5.2.I2

before time 10.5.2.21Mobile Allocation, Mobile Allocation

LV 3

I

3.

‘“"“°‘M°“°S°“l“g j
“

Channel Description

10.5.2.9

01 VGCS target mode Indication VGCS target mode Indication
I0.5.2.42c

9.1.15.1 Synchronization Indication

 
If this information elenient does not appear, the assumed value is “iion-syiicl1roni7Jed".

9.1.15.2 Mode of the First Channel (Channel Set 1) and Mode of Channel Set "X"
(2=<X<=8)

If this information element is not present the channel mode of the previously allocated channel or channels for Channel
Set “X” (1:<X<:8) shall be assumed.

If Channel Set “X” is not defined for the configuration, the Mode 0fChannel Set IE shall be considered as an IE
unnecessary in the message.

NOTE: Clause 3.4.4.1 defines cases when one or several Made ufChannel Set “X” lEs shall be included in the
message.

9.1.15.3 Description of the Second Channel

These information elenient appear if the mobile station canies two connections (on two dedicated channels. for the
TCH/H+TCH/H configuration).

The connection using the channel previously defined in the Description ofthe First Channel IE of an ASSIGNMENT
COMMAND or HANDOVER COMMAND message shall use the channel defined in the first channel description IE of
the HANDOVER COMMAND message defining the new configuration.

The channel described in the Description ofthe 1-irst Channel IE canies the main DCCH. The SACCH used is the one
associated with that channel.

9.1.15.4 Mode of the Second Channel

If the Description ofthe Second Channel IE is not present and the information element is present it shall be considered
as an IE unnecessary in the message.

This element appears at least when the channel mode is changed for the channel defined in the Description of the
Second Channel information element.

9.1.15.5 Frequency Channel Sequence, Frequency List, Frequency short list and
Mobile Allocation, after time.

If at least one of the channel descriptions for after time indicates frequency hopping. one and only one of the following
information elements shall be present:

- Freqizency Channel Sequence, after time;

- Frequency list, after time;

- Freqizency Short List, after time;
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- Mobile Allocation, after time.

If neither of the Channel Description IEs indicate frequency hopping, if they are not required for the decoding of
Channel Description IEs for before time, and if any of the four infonnation elements are present they shall be
considered as IEs unnecessary in the message.

The Frequency Channel Sequence infonnation element shall not be used unless all the ARFCNS that it indicates are in
the P-GSM band.

9.1.15.6 Starting Time

The starting time information element is included when the network wants the mobile station to change the frequency
parameters of the channels more or less at the moment a change of channel occurs. In this case a number ofinformation
elements may be included to give the frequency parameters to be used before the starting time.

The starting time information element refers to the new cell time.

If the starting time information element is present and none of the information elements referring to before the starting
time are present, the mobile station waits and accesses the channels at the indicated time.

If the starting time information element is present and at least one of the information elements referring to before the
starting time is present, the mobile station does not wait for the indicated time and accesses the channel using the
frequency parameters for before the starting time.

If the starting time information element is not present and some of the information elements referring to before the
starting time is present, these information elements shall be considered as IE5 unnecessary in the message.

If the description ofthefirst channel, before time IE is not present, the channel description to apply for before the time,
if needed, is given by the description oftheflrst channel, after time IE.

If the description of the second channel, after time IE is present, the desc/‘iption ofthe second channel, before time IE
not present, and a description of the configuration for before the time needed, the channel corifiguratioir before the
startiirg time is nevertheless of two traffic channels, and the channel descriptioir to apply to the second channel before
the starting time is given by the description of the second channel, afler time IE.

If the starting time IE is present and at least one of the channel descriptions for before the startiirg tiriie indicates
frequency hopping, one and only one of the following information elements may be present and applies before the
starting tiiire to all assigned clrariirels:

Mobile Allocation, before time IE;

ltreqizency Short list, before time IE;

Frequency list, before time IE;

— Frequency channel sequence, before time IE.

If the starting time IE is present and at least one of the channel descriptions for before the startiirg tiriie indicates
frequency hopping, and none of the above meirtioned IE is present, a frequency list for after the starting time iirust be
present (see 9.1.2.4), and this list applies also for the channels before the starting tiriie.

9.1.15.7 Reference cell frequency list

If any of the mobile allocation information elements is present, then the cell channel description IE must be present. It
is used to decode the mobile allocation IEs in the message.

In addition, if no information elements pertaining to before the starting time is present in the message, the frequency list
defined by the cell channel description IE is used to decode the mobile allocation IEs in later messages received in the
new cell until reception of a new reference cell frequency list or the new cell is left.
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9.1.15.8 Real Time Difference

This information element shall appear if the SvncI7i‘0nizati0n Indication information element indicates a pseudo-
synchronous handover otherwise it shall be considered as an unnecessary information element.

9.1.15.9 Timing Advance

This information element shall appear if the "synchroni7.ation indication" element indicates a presynchroni7.ed
handover. If not included for a presynchroni7.ed handover, then the default value as defined in GSM 0510 shall be
used. For other types of handover it shall be considered as an unnecessary information element.

9.1.15.10 Cipher Mode Setting

if this information element is omitted, the mode of ciphering is not changed after the mobile station has switched to the
assigned channel.

Only applicable for mobile stations supporting VGCS talking:

The cipher mode setting IE shall not be included ifa HANDOVER COMMAND message is sent on a VGCS channel
or in a HANDOVER COMMAND message on a dedicated channel for a handover to a VGCS channel.

9.1 .15.11 VGCS target mode indication

This infomiation element is identified as "comprehension required". Only mobile stations supporting « VGCS talking >>
are required to accept the presence of the element. The presence of the element shall trigger an exception handling if
received by a mobile station not supporting « VGCS talking».

This IE indicates which mode is to be used on the new channel (i.e. dedicated mode or group transmit mode). If this
information element is not present, the mode shall be the same as on the previous channel.

The IE also indicates the group cipher key number for the group cipher key to be used on the new channel or if the new
channel is non ciphered. If the infomiation element is not present, the ciphering mode shall be the same as on the
previous channel.

NOTE: A mobile station supporting VGCS Talking shall not consider a syntactical error if this IE is present and
the channel mode is not speech.

9.1 .15.12 Description of the multislot allocation

This information element is included if so indicated by the channel type and TDMA offset field in the Channel
Description information element and is used to assign channels that do not carry a main signalling link in a multislot
configuration. It indicates how the used timeslots are divided into separate channel sets.

If the Channel Description IE does not require the presence the information element it shall be considered as an IE
unnecessaly in the message.

If multislot configuration is indicated by the Channel Desc/‘ipfiun IE but the Mu/ris/0fA//ucafiun IE is not present, all
channels in the configuration belong to one channel set, “Channel Set 1”.

NOTE: As a change of timeslot number cannot occur for the channel described for after the starting time, the
Mn/rislorA//ucariun IE does not have to be included more than once.

9.1.16 Handover complete

This message is sent on the main DCCH from the mobile station to the network to indicate that the mobile station has
established the main signalling link successfully. See table 9.16/G SM 04.08.

Message type: HANDOVER COMPLETE

Significance: dual

Direction: mobile station to network
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Table 9.16IGSM 04.08: HANDOVER COMPLETE message content

RR management Protocol Diseriminator
Protocol Diseriminator 102

Skip Indicator

Handover Complete
Messae T re

Skip Indicator
103.1

M V 1/2

Message Type M V 1
10.4

RR Cause RR Cause M V10.5.2.31
77 Mobile Observed Time Mobile Time Difference TLV 5

Difference 10.5.2.21a

9.1.16.1 Mobile Observed Time Difference

This information element is included if and only if the Synchroni7.ation Indication IE in the HANDOVER COMMAND
message requests it to be sent.

 
9.1.17 Handover failure

This message is sent on the main DCCH on the old channel from the mobile station to the network to indicate that the
mobile station has failed to seize the new channel. See table 9.17/GSM 04.08.

Message type: HANDOVER FAILURE

Significance: dual

Direction: mobile station to network

Table 9.17IGSM 04.08: HANDOVER FAILURE message content

IE1 Information clement Type / Rcfcrcncc Prcscncc Format length
RR management Protocol Diseriminator M V 1/2
Protocol Diseriminator 10.2

1/2

Skip Indicator Skip Indicator M10.3.1

Handover Failure Message Type M V 1
Messa e T e 10.4
RR Cause RR Cause M V 1

10.5.2.31

9.1.18 Immediate assignment

This message is sent on the CCCH by the network to the mobile station in idle mode to change the channel
configuration to a dedicated configuration while staying in the same cell or to the mobile station in packet idle mode to
change the channel configuration to either an uplink or a downlink packet data channel configuration in the cell. See
table 9.18/GSM 04.08.

 

The L2 pseudo length of this message is the sum oflengths of all infonnation elements present in the message except
the IA Rest Octets and L2 Pseudo Length information elements.

Message type: IIVIMEDIATE ASSIGNMENT

Significance: dual

Direction: network to mobile station
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Table 9.18IGSM 04.08: IMMEDIATE ASSIGNMENT message content

Presence
L2 Pseudo Length L2 Pseudo Length M

10.52.19

Format Icn _ h

 
1/2

1/2

 

Mobile Allocation T<

*-I<

_. m._-mac:c

RR111anagemei1t Protocol Discriminator
Protocol Discriniinator 10.2

10.3.1

Immediate Assignment Message Type
Messae T e 10.4

10.5.2.26

Packet Response Type and Packet Response Type and
Dedicated mode or TBF

l0.5.2.25b

Channel Description Channel Description I
I 0.5.2.5

...... ..I0.5225a

Request Reference Request Reference
10.52.30

10.52.40
Mobile Allocation

7C Starling Time Starling Time
10.52.38

IA Rest Octets IA Rest Octets
10.5.2.16

Skip Indicator Skip Indicator

Page Mode Page Mode

Dedicated mode or TBF

Packet Channel Description Packet Channel Description

Timing Advance Timing Advance

10.5.2.21

9.1 .18.0a Packet Response Type

M

This information element shall only be analyzed by a mobile station supporting GPRS.

A mobile station not supporting GPRS shall treat this message as if this information element indicates an immediate
assignment procedure for RR connection establishment.

9.1 .18.0b Channel Description

This information element shall be present in the message if:

- the Packet Response Type IE indicates an immediate assignment procedure for RR connection establishment; or

- the Packet Response Type IE indicates a packet immediate assignment or a packet downlink assignment using
the Channel Description IE.

This information element shall not be present in the message if the Packet Channel Description IE is present in the
message.

9.1 .18.0c Packet Channel Description

This information element shall be present in the message if:

- the Packet Response Type IE indicates a packet immediate assignment or a packet downlink assignment using
the Packet Channel Description IE.

This information element shall not be present in the message if the Channel Description IE is present in the message.

9.1.18.0d Request Reference

If this message is used in a packet downlink assignment procedure, the network shall code this infomiation element,
eg. by using a suitably offset frame number, such that the resource reference cannot be confused with any CHANNEL
REQUEST message sent by a mobile station.
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9.1.18.1 Mobile Allocation

If the Channel Description IE does not indicate frequency hopping or if the Channel Description IE is not present in
the message, the length indicator of this infonnation element shall be set to zero, and the mobile station shall consider
the IE as an unnecessary IE.

9.1.18.2 Starting Time

This information element appears if eg. a frequency change is in progress.

9.1.18.3 IA Rest Octets (Frequency parameters, before time)

The sum of the length of this IE and the L2 Pseudo Length of the message equals 22.

If the starting time IE is present but not thefi'equencyparameters, before time construction, the mobile stations must
wait until the starting time before accessing the channel.

If the slarling lime IE is present and the Channel Description IE does not indicate frequency hopping the mobile station
shall consider thefrequencyparameters, before time construction as unnecessary in the message and the mobile must
wait until the starting time before accessing the channel.

If the slarling lime IE is not present, the mobile station shall consider thefrequencyparameters, before lime
construction as unnecessary in the message.

9.1.18.4 IA Rest Octets (Packet Immediate Assignment or Packet Downlink

Assignment)

If the Packet/lccess Indication IE indicates apacket immediate assignment or a packet downlink assignment
procedure, this information element shall contain a corresponding packet ilplink assignment orpacket downlink
assignment construction.

If the Packet/lccess Indication IE indicates an immediate assignment procedure for RR connection establishment, the
mobile station shall consider the Packet Immediate Assignment and Packet Downlink Assignment constructions as
unnecessary in the message.

9.1.19

This message is sent on the CCCH by the network to two mobile stations in idle mode to change their channel
configurations to different dedicated configurations while they stay in the same cell. See table 9.19/GSM 04.08

Immediate assignment extended

The L2 pseudo Iengtli of this message is the sum oflengths of all information elements present in the message except
the [AX Rest Octets and L2 Pseudo Length information eleiiients.

Message type: IMMEDIATE ASSIGNMENT EXTENDED

Significance: dual

Direction: network to mobile station
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Table 9.19IGSM 04.03: IMMEDIATE ASSIGNMENT EXTENDED message content

L2 Pseudo Length L2 Pseudo Length
10.52.19

RR management Protocol Diseriminator
Protocol Discriminator 10.2

Skip Indicator Skip Indicator
10.3.1

Immediate Assignment Ex Message Type
tended Messa e T e 10.4

Page Mode Page Mode

P1 — Prcscn cc Form at
M

lcn h

 
1/2

1/2

 
10.52.26

10.5.18

10.5.25

10.52.30

10.52.40

10.5.2.5

10.52.30

10.52.40
Mobile Allocation Mobile Allocation

‘
Starling Time Starling Time

10.52.38
IAX Rest Octets IAX Rest Octets

10.52.18

NOTE:

I" _- Ln

O —l<

 
.9 -l>

Index 1 refers to the first mobile station. index 2 refers to the second mobile station.

9.1.19.1 Unnecessary lEs

A mobile station which reacts on the request reference 1 shall consider all infomiation elements as unnecessary lEs
exceptfor Requests Reference 1, Channel Description 1, Timing advance 1, Starting Time and if Channel Description 1
IE indicates frequency hopping mobile allocation.

A mobile station which reacts on the request reference 2 shall consider all infomiation elements as unnecessary IE
except Requests Reference 2, Channel Description 2, Timing advance 2, Starting Time and if channel description 2 IE
indicates frequency hopping mobile allocation.

A mobile station in idle mode shall consider all information elements as unnecessary IEs except for the Page Mode IE.

9.1.19.2 Mobile Allocation

If both channel description IE do not indicate frequency hopping, the length indicator shall be set to zero.

9.1.19.3 Starting Time

This information element appears ifa frequency change is in progress. If included the starting time is common to the
two referenced mobile stations.

9.1.19.4 Maximum message length

As the maximum length of the resulting layer 3 data cannot exceed 22 octets, it is not possible to use this message type
if the total length of the value part of the Mobile Allocation plus, optionally, the length of the Starting Time IE exceeds
5 octets. In this case it is necessary to use the IMMEDIATE ASSIGNMENT message.
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9.1.19.5 IAX Rest Octets

The sum of the length of this IE and the L2 Pseudo Length of the message equals 22.

9.1.20 Immediate assignment reject

This message is sent on the CCCH by the network to up to four mobile stations to indicate that no channel is available
for assignment. See table 9.20/GSM 04.08. This message has L2 pseudo length 19.

Message type: IMMEDIATE ASSIGNMENT REJECT

Significance: dual

Direction: network to mobile station
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Table 9.20IGSM 04.03: IMMEDIATE ASSIGNMENT REJECT message content

Presence
L2 Pseudo Length L2 Pseudo Length M

10.52.19

RR 111anageme11t Protocol Discriminator
Protocol Discriminator 10.2

Skip Indicator Skip Indicator
10.3.1

Re'ect Messae T e 10.4

10.5.2.26

10.518

10.52.30

10.52.43

10.52.30

10.5.2.43

Request Reference 3 Request Reference
10.52.30
Wait Indication
10.5.2.43

10.5.2.30
Wait Indication 4 Wait Indication

‘
10.52.17

NOTE:

P1 — Format lcn _ h

 
1/2

1/2

 

Wait Indication 3

Index 1 refers to the first mobile station. index 2 refers to the second MS and so on.

9.1.20.1 Use of the indexes

A request reference information eIe111ent a11d the following wait indication information element refer to the same mobile
station. So it is possible to reject up to four cl1am1el requests with this message.

9.1.20.2 Filling of the message

If necessary the request reference information element and the wait indication information element should be duplicated
to fill the message.

9.1.20.3 IAR Rest Octets

The sum of the length of this IE and the L2 Pseudo Length of the message equals 22.

9.1.21

This message is sent on the SACCH by the mobile station to the network to report measurement results about the
dedicated channel and about neighbour cells. See table 9.21/GSM 04.08.

Measurement report

Message type: MEASUREMENT REPORT

Significance: dual

Direction: mobile station to network
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Table 9.21IGSM 04.08: MEASUREMENT REPORT message content

Protocol Discriminator 102

Skip Indicator M V 1/2
103.1

Message Type M V 1
10.4 Skip Indicator

Measurement Report
Messae T re
Measurement Results Measurement Results

10.5.2.20

9.1.21a Notification/FACCH

The understanding of this message is only required for mobile stations supporting VGCS listening or VBS listening.

This message is sent on the main DCCH, in unacknowledged mode using the RR short protocol discriminator by the
network to notify the mobile stations in dedicated mode or in on-going voice broadcast calls or voice group calls on
other voice broadcast calls or voice group calls in that cell.

Notification/FACC1-l messages for VBS or VGCS calls are differentiated by a [1ag in the call reference.

The message shall not exceed a maximum length of 20 octets.

Mobile stations not supporting VGCS listening or VBS listening shall ignore this i11essage.

See table 9.21a/GSM 04.08.

Message type: NOTIFICATION/FACCI-1

Significance: dual

Direction: network to mobile station

Table 9.21aIGSM 04.08 NOTIFICATIONIFACCH message content

<NOTIFlCATlON FACCH> zz: <RR short PD : bi1>

<n1essage type : bit(5)>
<short layer 2 header : bit(2)>

{0 <Group Call information>

-- See GSM 04.07
-- See 10.4
-- See GSM 04.06

ll <Paging 1nformation>}
<spare paddii1g> ;

<Group Call ii1formatioi1> ::= <Group Call Reference : bit(36)>
{0|1 <Group Channel Description>} ;
 

<Group Call Reference>

This field is syntactically and semantically equivalent to octets 2-5 and bits 5 to 8 of octet 6 of the Descriptive Group or
Broadcast Call Reference information element.

The <Group Channel Description> field is optionally present. When present only the Channel description is provided in
the case ofnon hopping channels. In the case where the channel is hopping then either a mobile allocation or a
frequency short list is provided.

<Group Channel Description> : := <Channel Description : bit(24)>
{O -- Non hopping case
ll {0 <Mobile Allocation : <bit st‘ring>>

ll <Frequency Short List : bit(64)>}} ; 
<bit string> ::= null | bit <bit st‘ring> ;

<Channel Description>
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This field is syntactically and semantically equivalent to octets 2-4 of the Channel Description infonnation element.
See 10.5.2.5

<Frequency Short List>

This field is syntactically and semantically equivalent to octets 1-8 of the Frequency Short List 2 information element.
See 10.5.2.14a

<Mobile Allocation>

This field is syntactically and semantically equivalent to octet 2 to n+2 of the Mobile Allocation information element.
See 10.52.21

The <Paging lnformation> field may be used to inform the mobile station in Group Receive or in Group Transmit mode
that the corresponding mobile identity is paged in that cell.

<Paging lnformation> zz: <mobile identity : <bit string>>
<channel first: bit(2)>
{O11 <eMLPP priority : bit(3)>} ; <bit string> ::= null | bit <bit string> ;

<r11obile ider1tity>

This field is syntactically and semantically equivalent to octet 2-n of the Mobile Identity information elerr1er1t. See
10.5.1.4

<channel first>

This field is syntactically and semantically equivalent to bits 1 and 2 of the Channel Needed information element. Scc
10.5.2.8

<eMLPP priority>

This field is coded as the <Priorityl > field in the Pl Rest Octets information element. See 10.52.23

9.1.21a.1 Spare

9.1.21a.2 Spare

9.1.21a.3 Spare

9.1.21a.4 Spare

9.1.21b Notification/NCH

The understanding of this message is only required for mobile stations supporting VGCS listening or VBS listening.

This message is sent on the NCH by the network to notify mobile stations of VBS or VGCS calls in the current cell.
The VBS or VGCS calls are identified by their broadcast call reference or group call reference, respectively. For each
reference, the corresponding VBS or VGCS call channel may be indicated. See table 9.21b/GSM 04.08.

Notification/NCH messages for VBS or VGCS calls are differentiated by aflag in the call reference.

The L2 pseudo length of this message has a value one

Mobile stations not supporting VGCS listening or VBS listening shall ignore this message.

Message type: NOTIFICATION/NCl-l

Significance: dual
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Direction: network to mobile station
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Table 9.21blGSM 04.08 NOTIFICATIONINCH message content

Prcscn cc Form at

 
10.52.19IM V

RR 111anagen1e11t Protocol Discriminator 1/2
Protocol Discriminator 10.2

Skip Indicator Skip Indicator 1/2
10.3.1

Messae T e 10.4IM“”g”””°
call reference 1 10.5.1.9I

10.5.2.22cI
9.1.21b.1 Spare

9.1 .21 b.2 Spare

9.1.21d Spare

9.1 .21e RR—Ce|| Change Order

This message is sent on the main DCCH by the network to the mobile station to order it to reselect a cell. See
table 9.21e/GSM 04.08.

A mobile station that does not support the <<GRPS>> option shall regard this message as an unknown message.

Message type: RR-CELL CHANGE ORDER

Significance: dual

Direction: network to mobile station

Table 9.21eIGSM 04.08: RR-CELL CHANGE ORDER message content

Tv e / Reference
RR management Protocol Discriminalor M V
Protocol Discriminator 10.2

Skip Indicator Skip Indicator M V
10.31

I
I M V

M V

Message Type
RR-Cell Change Order
MesseT 'e 10.4

This message is sent on the CCCH by the network to up to two mobile stations. It may be sent to a mobile station in
idle mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information

10.5.2.2

NC mode for target cell NC 111ode
10.5.2.21c

Spare half octet

(i.e. trigger ofcell update procedure). The mobile stations are identified by their TMSI or1MS1. See
table 9.22/GSM 04.08.

10.5.1.8
Spare half octet

IE1T§l_

1/2

1/2
 

9.1.22 Paging request type 1

The L2 pseudo length of this message is the sum oflengths of all information elements present in the message except
the P1 Rest Octets and L2 Pseudo Length information elements.

Message type: PAGING REQUEST TYPE 1

Significance: dual
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Direction: network to mobile station

Table 9.22lGSM 04.08: PAGING REQUEST TYPE 1 message content

IE1 Tv e/Reference

10.5.2.19

Protocol Discriminator 10.2

10.3.1

Paging Request Type 1 Message Type
Mess e T 'e 10.4

10.52.26
Channels Needed for Channel Needed
Mobiles I and 2 10.528

Mobile Identity 1 Mobile Identity
10.5.1.4

10.5.1.4”
10,5223

9.1.22.1 Unnecessary IE

 
A mobile station in idle mode shall consider all information elements as unnecessary IEs except for the Page Mode IE.

9.1.22.2 Channels needed for Mobiles 1 and 2

The first CHANNEL field of Channel Needed IE is associated with Mobile Identity 1. The second CHANNEL field of
Channel Needed IE is associated with Mobile Identity 2.

If this message is used in the packet paging procedure, the Channel Needed IE associated with the corresponding
Mobile Identity 1 or 2 shall be coded with the value 00 (any channel) by the network. The mobile station receiving a
packet paging request shall treat this information element as unnecessary in the message.

9.1.22.3 Mobile Identities

The Mobile Identity 1 and 2 IEs shall not refer to IMEI.

9.1.22.4 P1 Rest Octets

The sum of the length ofthis IE and the L2 Pseudo Length ofthe message equals 22.

This IE may contain a notification list number [ield and/or, referring to each one of the Mobile Identity 1 and 2 IEs, a
Priority 1 and 2 [ield and/or a Packet Page Indication 1 and 2 field.

9.1.23 Paging request type 2

This message is sent on the CCCI-I by the network to two or three mobile stations. It may be sent to a mobile station in
idle mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information
(ie. trigger of cell update procedure). Two of the mobile stations are identified by their TMSI while the third is
identified by its TMSI or IMSI. See table 9.23/GSM 04.08.

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except
the P2 Rest Octets and L2 Pseudo Length information elements.

Message type: PAGING REQUEST TYPE 2

Significance: dual

Direction: network to mobile station
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Table 9.23lGSM 04.08: PAGING REQUEST TYPE 2 message content

El Presence
L2 Pscudo Length L2 Pscudo Length M

10.52.19

RR 111anagen1e11t Protocol Discriminator 1/2
Protocol Discriminator 10.2

Format lcn _ h

Skip Indicator Skip Indicator 1/2
10.3.1

Messae T e 10.4

10.52.26

Mobiles 1 and 2 10.5.2.8

10.52.42

10.5.2.42

10.5.1.4

10.52.24 M
9.1.23.1 Channels needed for Mobiles 1 and 2

 
The first CHANNEL field of Channel Needed IE is associated with Mobile Identity 1. The second CHANNEL field of
Cliaimel Needed IE is associated with Mobile Identity 2.

If this message is used in the packet paging procedure, the Cl7armelNeeded IE associated with the corresponding
Mobile Identity 1 or 2 shall be coded with the value 00 (any channel) by the network. The mobile station receiving a
packet paging request shall treat this information element as unnecessary in the message.

9.1.23.2 Mobile Identity 3

The Mobile Identity 3 information element shall not refer to IMEI.

9.1.23.3 P2 Rest Octets

The sum of the length ofthis IE and the L2 Pseudo Length of the message equals 22.

This IE contains the channel needed indication related to the paging ofMobile Identity 3. The treatment ofthis
indication in the case this message is used in a packet paging procedure is specified in section 9.1.23.1.

This IE may further contain a notification list number field and/or, referring to each one of the Mobile Identity 1, 2 and
3 IEs, a Priority 1, 2 and 3 field and/or, referring to the Mobile Identity 3 IE, a Packet Page Indication 3 field.

9.1.24 Paging request type 3

This message is sent on the CCC1-I by the network to four mobile stations. It may be sent to amobile station in idle
mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information (i.e.
trigger of cell update procedure). The mobile stations are identified by their TMSIs. See table 9.24/GSM 04.08.

This message has a L2 Pseudo Length of 19.

Message type: PAGING REQUEST TYPE 3

Significance: dual

Direction: network to mobile station
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Table 9.24lGSM 04.08: PAGING REQUEST TYPE 3 message content

1 Presence
L2 Pseudo Length L2 Pseudo Length M

10.52.19

RR111anageme11t Protocol Diseriminator
Protocol Discriminator 102

Skip Indicator Skip Indicator
10.3.1

Messae T e 10.4

10.52.26Page M°“°
Mobiles 1 and 2 10.5.2.8

10.52.42

10.52.42

10.52.42

10.52.42

10.52.25

9.1.24.1

The first CHANNEL field of Channel Needed IE is associated with Mobile Identity 1. The second CHANNEL field of
Channel Needed IE is associated with Mobile Identity 2.

P1 Format lcn _ h

 
1/2

1/2

 
Channels needed for Mobiles 1 and 2

If this message is used in the packet paging procedure, the Channel Needed IE associated with the corresponding
Mobile Identity 1 or 2 shall be coded with the value 00 (any channel) by the network. The mobile station receiving a
packet paging request shall treat this information element as unnecessary in the message.

9.1.24.2 P3 Rest Octets

This IE contains the channel needed indication related to the paging ofM0bile Identity 3 and 4. The treatment of these
indications in the case this message is used in a packet paging procedure is specified in section 9.1.24.1.

This IE may further contain a notification list number field and/or, referring to each one of the Mobile Identity 1, 2. 3
and4' IE3, a Priority 1, 2, 3 and 4' field.

9.1.25 Paging response

This message is sent on the main DCCI-1 by the mobile station to the network in connection with establishment of the
main signalling link as a response to the paging request message. See table 9.25/GSM 04.08.

Message type: PAGING RESPONSE

Significance: dual

Direction: mobile station to network
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Table 9.25IGSM 04.08: PAGING RESPONSE message content

RR management Protocol Discriininator M 1/2
Protocol Discriminator 102

M

M

Classmark 2

Skip Indicator Skip Indicator 1/2
103.1

1

Mobile Station M 4
Classmark

10.5.1.6

Mobile Identity Mobile Identity M 2-9
10.5.1.4

Message Type

2

9.1 .25.1

Paging Response
Messae T 'e 10.4

Ciphering Key Sequence
Number

V

V

V

V

10.5.1.2
V

LV

LV

Spare 1-Ialf Octet Spare Half Octet
10.5.1.8
Mobile Station

Ciphering Key Sequence
Number

Mobile Station Classmark

This IE shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.1.26 Partial release

This message is sent on the main DCCI-I by the network to the mobile station to deactivate part of the dedicated
channels in use. See table 9.26/GSM l'l4.l'l8.

Message type: PARTIAL RELEASE

Significance: dual

Direction: network to mobile station

Table 9.26lGSM 04.08: PARTIAL RELEASE message content

IEI Information element Tv e / Reference Presence Format lenli

 
Protocol Discriminator 10.22

10.3.1I
104

Channel Description Channel Description
10.5.2.5

Mess e T 'e

9.1.26.1 Channel Description

This information element describes the channel to be released.

9.1.27 Partial release complete

This message is sent on the main DCCH by the mobile station to the network to indicate that a part of the dedicated
channels has been deactivated. See table 9.27/GSM 04.08.

Message type: PARTIAL RELEASE COMPLETE

Significance: dual

Direction: mobile station to network

Table 9.27IGSM 04.08: PARTIAL RELEASE COIVIPLETE message content

IE1 Tv e/Reference IE5!-
RR111anageme11t Protocol Discriminator M V 1/2
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Protocol Discriminator 102

10.3.1I S“"‘“‘“°*“‘” S““"“‘“°“‘°‘
Partial release
Com lete Messae Tve

Message Type
10.4

9.1.28 Physical information

This message is sent on the main DCCH by the network to the mobile station to stop the sending of access bursts from
the mobile station. See table 9.28/GSM 04.08.

Message type: PHYSICAL INFORMATION

Significance: dual

Direction: network to mobile station

Table 9.28IGSM 04.08: PHYSICAL INFORMATION message content

Protocol Discriminator 10.2—
10.31

10.4—
10.52.40—

9.1.28.a RR Initialisation Request

Physical Information
Messa e Tve

Timing Advance 
This message is sent by the mobile station to request establishment of dedicated mode.

Message type: R Initialisation Request

Significance: local

Direction: mobile station to network

Table 9.28aIGSM 04.08: RR Initialisation Request message content

Tv>e/Reference

Protocol Discriminator 10.2

10.3 .1

RR Initialisation Request Message Type
Mess - e Tye 10.4
Ciphering Key Sequence Ciphering Key sequence
Number Number

MAC Mode and Channel
10.5.1.2

Channel Coding Requested
Coding Requested
Mobile station classmark

10.5.2.4a
Mobile station classmark 2
10.516

TLLI TLLI
I0.5.2.4Ia

Channel Request Description Channel Request Description
I0.5.2.8a

GPRS Measurement Results GPRS Measurement Results
l0.5.2.20a

9.1.29 RR Status

This message is sent by the mobile station or the network at any time to report certain error conditions as described in
section 8. See table ‘).28a/GSM 04.08.
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Message type: RR STATUS

Significance: local

Direction: both

Table 9.28aIGSM 04.08: RR STATUS message content

[Maj
RR 111anagen1e11t Protocol Discriminator M V 1/2
Protocol Discriminator 10.2

‘ Skip Indicator Skip Indicator 1/210.3.1

Mess e Tye 10.4

10.52.31—

9.1.30 Synchronization channel information

This message is sent on the SCH, which is one of the broadcast channels (ref. GSM 05.02 section 3.3.2). Its purpose is
to support the synchronization ofa mobile station to a BSS. It does not follow the basic format. Its length is 25 bits.
The order of bit transmission is defined in GSM 0404. See figure 9.3/GSM 04.08 and table 9.29/GSM 04.08.

 
Message type: SYNCHRONIZATION CHANNEL INFORMATION

  

Significance: dual

Direction: network to mobile station

8 7 6 5 4 3 2 1

octet 1

T1 octet 2

octet 3

Figure 9.3lGSM 04.08: Frame synchronization information element

Table 9.29lGSM 04.08: Synchronization channel information message contents

BSIC, the base station identity code of the basestation

the 3 parts of the reduced TDMA frame
as specified in TS. GSMaO5.02 section

T2 and T3‘,
(RFN)

Tl,
number
3.3.2. 

9.1.31 System information Type 1

This message is sent on the BCCH by the networlx to all mobile stations within the cell giving information of control of
the RACH and of the cell allocation. See table 9.30/GSM 04.08. Special requirements for the transmission of this
message apply, see GSM 05.02. This message has a L2 Pseudo Length of 21.

Message type: SYSTEM INFORMATION TYPE 1

Significance: dual

Direction: network to mobile station
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Table 9.30IGSM 04.03: SYSTEM INFORMATION TYPE 1 message content

2
1/

I

2

2

6

I

T )e / Rcfcrcn cc Presence
L2 pseudo length L2 pseudo length

10.52.19
M V

RR management Protocol Discriminator
Protocol Discriminator 102

Skip Indicator Skip Ir1dicator
10.3.1

System Information Message Type
Tve 1 Messae T e 10.4

Descrition 10.5.2.1b

10.52.29

10.52.32

9.1.32 System information type 2

 
This message is sent on the BCCH by the network to all mobile stations within the cell giving information of control of
the RACH and of the BCCH allocation in the neighbour cells. See table 9.31/GSM 04.08. Special requirements for the
transmission of this message apply, see GSM 05.02. This message has a L2 Pseudo Length of 22.

Message type: SYSTEM INFORMATION TYPE 2

Significance: dual

Direction: network to mobile station

Table 9.31IGSM 04.03: SYSTEM INFORMATION TYPE 2 message content

Presence Format
L2 Pseudo Length L2 Pseudo Length M V

10.5.2.19

RR management Protocol Discriminator
Protocol Discriminator 10.2

Skip Indicator Skip Indicator
10.3.1

System Information Message Type
Tve 2 Messae Tye 10.4

10.52.22

10.52.27

10.5.22‘)

9.1.33 System information type 2bis

1/2

 
M V

This message is sent optionally on the BCCH by the network to all mobile stations within the cell giving information on
control of the RACI-I and of the extension of the BCCH allocation in the neighbour cells. See table 9.3 l a/GSM 04.08.
Special requirements for the transmission of this message apply, see GSM 0502.

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900 (cf. GSM 0505) may ignore this
message, see section 3.2.2.].

This message has a L2 pseudo length of 21.

Message type: SYSTEM INFORMATION TYPE Zbis

Significance: dual

Direction: network to mobile station
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Table 9.31alGSM 04.08: SYSTEM INFORMATION TYPE 2bis message content

Prcsmu Format

   
10.52.19IV

RR 111anagen1e11t Protocol Discriminator M 1/2
Protocol Diseriminator 102

Skip Indicator Skip Indicator M 1/2
10.3.1

Tye 2bis Messae T e 10.4I S"‘°“““‘°"‘”“°“
Extended BCCH Neighbour Cell M 16
Frequency List Description

10.52.22

10.52.29IV
SI Zbis Rest Octets SI 2bis Rest Octets M V 1

10.52.33

9.1.34 System information type 2ter

This message is sent optionally on the BCCH by the network to all mobile stations within the cell giving information on
the extension of the BCCH allocation in the neighbour cells. See table 9.3lb/GSM 04.08. Special requirements for the
transmission of this message apply, see GSM 0502.

A mobile station that supports either:

only the primary GSM band P-GSM 900 (cf GSM 05.05), or

only the DCS I800 band (cf. GSM 0505)

may ignore this message, see section 3.2.2.1.

This message has a L2 pseudo length of 18. This message may be sent by the network with either a L2 pseudo length
of 18 or some other value. A mobile station that does not ignore this message shall not discard the message due to a
received L2 pseudo length different from 18.

Message type: SYSTEM INFORMATION TYPE 2ter

Significance: dual

Direction: network to mobile station

Table 9.31 blGSM 04.08: SYSTEM INFORMATION TYPE 2ter message content

IE1 Information element T_v_pe / Reference Presence Format length
L2 Pseudo Length L2 Pseudo Length M V 1

10.52.19

Protocol Discriminator 10.222
10.3.122

Tve 2ter Messae Tve 10.4I Extended BCCH Neighbour Cell M
Frequency List Description 2

l0,5,2.22a

l0,5,2.33a2

9.1.35 System information type 3

This message is sent on the BCCH by the network giving information of control on the RACI-I, the location area
identification, the cell identity and various other information about the cell. See table 9.32/GSM 04.08. Special
requirements for the transmission of this message apply, see GSM 0502. This message has a L2 Pseudo Length of 1 8.

Message type: SYSTEM INFORMATION TYPE 3
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Significance: dual

Direction: network to mobile station
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Table 9.32IGSM 04.03: SYSTEM INFORMATION TYPE 3 message content

1 Presence
L2 Pseudo Length L2 Pseudo Length M

10.52.19

RR111anageme11t Protocol Discriminator
Protocol Discriniinator 10.2

Skip Indicator
10.3.1

System Information Message Type
Tve 3 Messae T e 10.4

— Format lcn _ h

 
1/2

Skip Indicator 1/2

10.5.1.1
Location Area Location Area
Identification

Control Channel
description

Parameters 10.5.2.4

10.5.2.29

Identification
10.5.1.3

Control Channel
Description

10.5.2.1]

10.5.2.3

10.52.34

9.1.36 System Information type 4

 
This message is sent on the BCCH by the network giving information on control of the RACH, the location area
identification, the cell identity and various other information about the cell. See table 9.33/GSM 04.08. Special
requirements for the transmission of this message apply, see GSM 05.02. The L2 pseudo length of this message is the
sum of lengths of all information elements present in the message except the SI 4 Rest Octets and L2 Pseudo Length
information elements.

Message type: SYSTEM INFORMATION TYPE 4

Significance: dual

Direction: network to mobile station

Table 9.33IGSM 04.08: SYSTEM INFORMATION TYPE 4 message content

10.5.2.1‘))2
Protocol Discriniinator 10.222 "2

10.3.122
Tve 4 Messae T e 10.42
Location Area Location Area M 5
Identification

10.5.1.3

1/2

Identification

Cell Selection Cell Selection Parameters V 2
Parameters 10.5.2.4

RACI-I Control Parameters RACH Control Parameters10.52.29

Dcscri tion 10.5.2.5CBCH Channel Channel description ‘3-6
10.5.2.2]CBCH Mobile Allocation Mobile Allocation TLV

SI 4 Rest Octets SI 4 Rest Octets M V 0-10
10.52.35
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9.1.36.1 CBCH Channel description

This information element is present if SMSCB is active in the cell and indicates (together with the CBCH Mobile
Allocation IE) where to find the CBCH.

9.1.36.2 CBCH Mobile Allocation

If the CBCH Channel Description Information Element indicates frequency hopping, the CBCH Mobile Allocation IE
shall be present. If the CBCH Channel Description does not indicate frequency hopping, the CBCH Mobile Allocation
IE shall be considered as an unnecessary IE in the message.

9.1.36.3 SI 4 Rest Octets

The sum of the length of this IE and the L2 pseudo length of the message equals 22.

9.1.37 System information type 5

This message is sent on the SACCH by the network to mobile stations within the cell giving information oi1 the BCCH
allocation in the neighbour cells. See table 9.34/GSM 0408,

When received this information shall be used as the list of BCCH frequencies of the neighbouring cells to be reported
on. Any change in the neighbour cells description i11ust overwrite any old data held by the mobile station. The mobile
station i11ust analyse all correctly received system information type 5 messages.

Message type: SYSTEM INFORMATION TYPE 5

Significance: dual

Direction: network to mobile station

Table 9.34IGSM 04.03: SYSTEM INFORMATION TYPE 5 message content

Tv we I Reference

RR management Protocol DiscriminatorProtocol Disciiminator I02

Skip Indicator Skip Indicator M V l/2
I 0.3.]

System Information Message Type

This message is sent optionally on the SACCH by the network to mobile stations within the cell giving information oi1
the extension of the BCCH allocation in the neighbour cells. See table 9.34a/GSM 04.08.

Tve 5 Messae Tv 10.4
BCCI-I Frequency List Neighbour Cell Description

10.52.22
 

9.1.38 System information type 5bis

A GSM 900 mobile station which only supports the primaiy GSM band P-GSM 900 (cf. GSM 0505) may ignore this
message, see section 3.2.2.].

When received (and not ignored) this information must be used as the list of neighbouring cells to be reported on. Any
change in the neighbour cells description must overwrite any old data held by the mobile station. The mobile station
must, with the exception stated above, analyse all correctly received system information type 5 messages.

Message type: SYSTEM INFORMATION TYPE 5bis

Significance: dual

Direction: network to mobile station

Table 9.34alGSM 04.08: SYSTEM INFORMATION TYPE 5bis message content

IE1 TV >e/ Reference
RR management Protocol Discriminalor M V 1/2
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Protocol Discriminator 102

10.3.12 Skip "““““°r Skip ‘"‘“°“‘°‘
System Information Message Type10.4Tve 5 bis Messa e Tve
Extension of the
BCCH Frequency List Description

10.52.22

This message is sent optionally on the SACCH by the network to mobile stations within the cell giving information on
the extension of the BCCI-I allocation in the neighbour cells. See table 9.34b/GSM 04.08.

 
9.1.39 System information type 5ter

Descri tion

A mobile station that supports either:

only the primary GSM band P-GSM 900 (cf. GSM 05.05), or

only the DCS 1800 band (cf. GSM 05.05)

may ignore this message, see section 3.2.2.1.

When received (and not ignored) this information must be used as part of the list of neighbouring cells to be reported
on. Any change in the neighbour cells description must overwrite this part of any old data held by the mobile station.
The mobile station shall, with the exception stated above, analyse all correctly received system information type 5ter
messages.

Message type: SYSTEM INFORMATION TYPE 5ter

Significance: dual

Direction: network to mobile station

Table 9.34blGSM 04.08: SYSTEM |I\|FORMAT|ON TYPE 5ter message content

Protocol Discriminator 10.2—
10.3.1—

I/2

System Information Message Type M V 1
Tve 5ter Messa e Tve 10.4
Extended BC CH Neighbour Cell M V 16
Frequency List Description 2

10.5.2.22a

9.1.40 System information type 6

This message is sent on the SACCH by the network to mobile stations within the cell giving information oflocation
area identification, of cell identity and various other information. See table 9.35/GSM 04.08. If received correctly by
the mobile station this message is treated as in Sections 9.1.40.1 to 9.1.40.4.

 
The message shall not exceed a maximum length of 18 octets.

Message type: SYSTEM INFORMATION TYPE 6

Significance: dual

Direction: network to mobile station

Table 9.35IGSM 04.08: SYSTEM INFORMATION TYPE 6 message content

 RR 111 anagcmcnt Protocol Discriminator M V l/2
Protocol Discriminator 102

Skip Indicator Skip Indicator 1/2
103.1
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System Information
Tve 6 Messae Tye

Message Type
10.4

10.5.1.12
Identification 10.5.1.32
Cell Options Cell Options (SACCH)

10.5.2.3
NCC Permitted
10.52.27

SI 6 Rest Octets SI6 Rest Octets
10.52.3521

9.1.40.1 Cell Identity

NCC Permitted 
Not used by mobile station.

9.1.40.2 Location Area Identification

Or1ly applicable for mobile stations supporting VGCS listening and VBS listening:

If a new Location Area Identification is identified, an indication shall be given to the upper layer together with the new
identification.

9.1.40.3 Cell Options

When correctly received, this information shall be used as the current Cell Options information. Any change in the Cell
Options shall overwrite any old Cell Options data held by the mobile station.

9.1.40.4 NCC permitted

As for BCCH Frequency List in SYSTEM INFORMATION TYPE 5.

9.1.41

This message is sent on the BCCH by the network giving information about cell reselection parameters to be used in
that cell. See table 9.3 6/GSM 04.08. Special requirements for the transmission ofthis message apply, see GSM 05.02.
The L2 pseudo length of this message has the value 1.

System information type 7

Message type: SYSTEM INFORMATION TYPE 7

Significance: dual

Direction: network to mobile station

Table 9.36IGSM 04.08: SYSTEM INFORMATION TYPE 7 message content

Skip Indicator Skip Indicator
10.3.1

Message Type
10.4

System Information
Tve 7 Messa e T e 

9.1.42 System information type 8

This message is sent on the BCCH by the network giving information about cell reselection parameters to be used in
that cell. See table 9.3 7/GSM 04.08. Special requirements for the transmission ofthis message apply, see GSM 05.02.
The L2 Pseudo Length of this message has the value 1.
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Message type: SYSTEM INFORMATION TYPE 8

Significance: dual

Direction: network to mobile station

Table 9.37IGSM 04.08: SYSTEM INFORMATION TYPE 8 message content

I535!-

10.52.192
Protocol Discriminator 10.222 "2

10.3.122
Tye 8 Messae T '6 10.422

10.52.3722

9.1.43 System information Type 9

1/2 
This message is sent on the BCCH by the network to all mobile stations within the cell giving some, but not necessarily
all information on the scheduling ofinformation on the BCCH. See table 9.37a/GSM 04.08. Special requirements for
the transmission of this message apply, see subclause 3.2.2.1 and GSM 05.02. This message has a L2 Pseudo Length of
1.

Message type: SYSTEM INFORMATION TYPE 9

Significance: dual

Direction: network to mobile station

Table 9.37alGSM 04.08: SYSTEM INFORMATION TYPE 9 message content

Ilmilj

10.5.2.19—
Protocol Discriminator 10.2

10.3.1—ZI
1/2

Tye 9 Messae T '6 10.42"
10.52.29In
10.5.2.37aIn

9.1.43a System information Type 13

 
This message is sent on the BCCI-I ifindicated in one of the SYSTEM INFORMATION TYPE 3, 4, 7 or 8 messages.
The message is sent by the network to provide information related to GPRS in the cell. See table 9.3 7b/GSM0408.
Special requirements for the transmission of this message apply, see GSM 0502.

A mobile station not supporting GPRS shall treat this message as an unknown message type.

The L2 Pseudo Length of this message has the value 0.

Message type: SYSTEM INFORMATION TYPE 13

Significance: dual

Direction: network to mobile station
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Table 9.37blGSM 04.03: SYSTEM INFORMATION TYPE 13 message content

1/2

1/2

This message is sent on the BCCH by the network if indicated in SYSTEM INFORMATION TYPE 13 message. The
message gives information of reference frequency lists and mobile allocations applicable for packet access in the cell. A
consistent set of this type of messages is required to completely decode the information. See table 9.37c/GSM04.08.
Special requirements for the transmission of this message apply, see GSM 05.02.

Format

L2 Pseudo Length L2 Pseudo Length V
10.52.19

RRi11anagemei1t Protocol Discriminator
Protocol Discriininator 102

Skip Indicator Skip Indicator
10.3.1

System Information
Tve 13 Messa eT e 10.4

10.5.2.37b

9.1.43b System Information Type 14

 
A mobile station not supporting GPRS shall treat this message as an unknown message type.

The L2 Pseudo Length of this message has the value 0.

Message type: SYSTEM INFORMATION TYPE 14

Significance: dual

Direction: network to mobile station

Table 9.37cIGSM 04.08: SYSTEM INFORMATION TYPE 14 message content

IE1 Information clcmcnt Type / Rcfcrcn cc Prcscncc Format length
L2 Pseudo Length L2 Pseudo Length M V 1

10.52.19

Skip Indicator Skip Indicator
10.3.1

Tve14 Messa e T e 10.4I
10.5.2.37cI

9.1 .43b.1 SI 14 Rest Octets

 
The information in the S1 14 type of message may be divided into a set of different segments which are sent in a set of
N instances of the SI 14 message. Each message may provide a number of reference frequency lists and a number of
mobile allocations.

A consistent set of SI 14 messages is identified by an identical value in the MA_CHANGE_MARK field, the value of
N—l in the SI 14 count field and S114 index values ranging from 0 to N—l.

A consistent set of the SI 14 messages is required to decode the information. To decode the contents of a consistent set
of SI 14 messages, each kind of information structure, ie. the reference frequency lists and the mobile allocations, shall
be arranged in the order defined by the ascending order of the SI 14 index value and, among those received in the same
SI 14 message, in the order they appear in each SI 14 message.

9.1.43b.2 Reference frequency list

A set of SI 14 messages may contain a number of reference frequency lists. The presence of reference frequency lists is
conditional. The reference frequency lists shall be provided as required for the decoding of mobile allocations.

Each reference frequency list is assigned a RFL_NUMBER value. defined by the position of appearance within the
ordered set of SI 14 messages, starting with the RFL_NUMBER value 0 for the first reference frequency list, and
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ending with the RFL_NUMBER value NC—l for the last reference frequency list. NC is the total number of reference
frequency lists contained in a consistent set of SI 14 messages.

A reference frequency list for the decoding of a mobile allocation is defined by the union of the radio frequencies
contained in a set of referenced reference frequency lists, and optionally, the radio frequencies contained in the cell
channel description defined by SI 1 message. Each radio frequency appearing in the reference frequency list shall be
accounted once. The radio frequencies are arranged in the ascending order of ARFCN, except that ARFCN : 0, if
included, is put last.

Each frequency in the reference frequency list defined by a set of reference frequency lists, and optionally, the cell
cl1anr1el description in SI 1 111essage, is assigned an ARFCN_NUMBER value, defined by the position within the
reference frequency list, starting with 0 in the first position and ending with NF—l in the last position NF is the total
number of frequencies contained in the reference frequency list.

9.1.43b.3 lvlobile Allocation

A consistent set of SI 14 messages may contain a number of mobile allocations. If frequency hopping is not used for
packet access in the cell, the SI 14 message is unnecessary.

Each mobile allocation is assigned a MA_NUMBER value, defined by the position of appearance within the ordered set
of SI 14 messages, starting with the MA_NUMBER value 0 for the first mobile allocation, and ending with the
MA_NI/MBER value N M—1 for the last mobile allocation. NM is the total number of mobile allocations contained in a
consistent set of SI 14 messages.

The mobile allocation defines the set ofARFCNs which may be allocated to a physical channel, see GSM 05.02. The
coding of the mobile allocation refers to one or more reference frequency lists provided in the set of SI 14 messages, or
to the cell channel description provided in the SI 1 message. Each mobile allocation is associated with a HSN value and
a TSC value.

There are two alternative formats for the coding of the mobile allocation, the MA bitmap format and the
ARFCN_NUMBER format. Using theMA bitmap format, the mobile allocation is defined as the set of radio
frequencies indicated by the bitmap. Using the ARFCN_NUMBER format, the mobile allocation is defined by all
frequencies included in the reference frequency list, reduced by those frequencies which may be present in the list of
ARFCN_NUMBER values.

9.1 .43c System information Type 15

This message is sent on the BCCH by the network if indicated in SYSTEM INFORMATION TYPE 13 message. The
message gives information for packet power control interference measurements in the cell, see GSM 05.08. A
consistent set of this type of messages is required to completely decode the information. See table 9.37d/GSM 04.08.
Special requirements for the transmission of this message apply, see GSM 05.02.

A mobile station not supporting GPRS shall treat this message as an unknown message type.

The L2 Pseudo Length ofthis message has the value 0.

Message type: SYSTEM INFORMATION TYPE 15

Significance: dual

Direction: network to mobile station

Table 9.37dlGSM 04.03: SYSTEM INFORMATION TYPE 15 message content

L2 Pseudo Length L2 Pseudo Length M V 1
10.52.19

1/2
Protocol Discriminator 10,22

10.3.12
1/2 

System lr1forn1 ation
Type 15 Message Type

Message Type
10.4
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SI 15 Rest Octets SI 15 Rest Octets
10.5.2.37c

M V 20

9.1 .43c.1 SI 15 Rest Octets

The information in the SI 15 type of message may be divided into a set of different segments which are sent in a set of
N instances of the SI 15 message. Each message provides a number of basic physical channel descriptions, i.e. RF
channel descriptions and associated timeslot allocations, for interference measurements.

A consistent set of SI 15 messages is identified by an identical value in the IM_CHANGE_MARK field, the value ofN
-1 in the SI 15 count field and S1 15 index values ranging fro111 0 to N—1.

A consistent set of the S1 15 messages is required to decode the information. To decode the contents of a consistent set
of S1 15 messages, the RF channel descriptions shall be arranged in the order defined by the ascending order of the
S1 15 index value and, among those received in the same S1 15 message, in the order they appear in each S1 15 message.

9.1.44 Talker indication

This message is sent on the main DCCH by the mobile station to the network to give the talker information when a new
layer 2 connection is established on a VGCS channel after an uplink access. See table 9.44/GSM 0408.

Message type: TALKER INDICATION

Significance: dual

Direction: mobile station to network

Table 9.44IGSM 04.08 TALKER |ND|CA1'|ON message content

IE1 Information element Tv e / Reference Presence Format len h
RR management Protocol Discriminator M V 1/2
Protocol Discriminator 102

10.3.1—
Messae T e 10.4—

1/2

Mobile Station
Classmark 2

Mobile Station
Classmark

10.5.1.6

10.5.1.42

9.1.45 Uplink access

LV 2-9

I
 

Only applicable for mobile stations supporting VGCS talking.

This message is sent in random mode on the voice group call channel uplink. It does not follow the basic fonnat. The
possible formats are presented directly below, without reference to infonnation fields. The order of bit transmission is
defined in GSM 0404.

The message is only one octet long, coded as shown in figure 9.4/GSM 04.08 and table 9.45/GSM 04.08.
8 7 6 5 4 3 2 1

ESTABLISHMENT RANDOM REFERENCE
octetl

CAUSE 
Figure 9.4IGSM 04.08 UPLINK ACCESS message content

ESTABLISHMENT CAUSE (octet 1)

This information field indicates the reason for requesting the establishment ofa connection. This field has a variable
length (from 3 bits up to 8 bits).

RANDOM REFERENCE (octet 1)
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This is an unformatted field with variable length (from 5 bits down to 0 bits).

The Channel Request message is coded as follows:

(Random Reference field is filled with "x").

Table 9.45IGSM 04.08 UPLINK ACCESS message content

Mcssagc Meaning of Establishment Cause
8 . . . . . . l

l l0xxxxx Subsequent talker u link reuest
00100101 Rel on u link access reuest
other values reserved for future use

Uplin k busy

 
9.1.46

The understanding of this message is only required for mobile stations supporting VGCS talking.

This message is broadcasted on the voice group call channel on the main DCC1-I, SAPl:0, by the network in
unacknowledged mode to inform the mobile station ofthe uplink status ofthe voice group call channel. See
table 9.46/GSM 04.08.

Message type: UPLINK BUSY

Significance: dual

Direction: network to mobile station

Table 9.46/GSM 04.08 UPLINK BUSY message content

TV 0 / Rcfcrcn cc
RR 111 anagcmcnt Protocol Discriminator M V l/2
Protocol Discriminator 102

1/2Skip lndicator Skip Indicator M V
10.3.1

Uplink busy Message Type M V 1
Messae T e 10.4

9.1.47 Uplink "free

This message is sent on the main DCCH, in unacknowledged mode using the RR short protocol discriminator by the
network to inform the mobile station of the uplink status of the voice group call channel. See table 9.47/GSM 04.08.
The message indicates the uplink as free unless the Uplink Access Request field indicates the uplink as not free.

 

This message may also be used by the network to request the mobile station to perform an uplink reply procedure.

Message type: UPLINK FREE

Significance: dual

Direction: network to mobile station

Table 9.47IGS|V| 04.08 UPLINK FREE message content

<UPLlNK FREE> :1: <RR short PD : bit> See GSM 04.07

<message type : bit(5)> See 104

<sl1ort layer 2 header : bit(2) See GSM 04.06

<Uplink Access Request bit>

{L|H <Uplink Identity Code bit(6)>}

<implicit spare> ;
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Uplink Access Request :

L Mobile station shall not perform the uplink reply procedure;

H Mobile station shall perform the uplink reply procedure.

When set to H, this element also indicates the uplink as not free for the uplink access procedure

Uplink Identity Code :

This field is coded as the binary representation of the UIC.

If provided by the network, the Uplink Identity Code shall be used by the mobile for the coding ofthe UPLINK
ACCESS message

 
9.1.48 Uplink release

Only applicable for mobile stations supporting VGCS talking.

This message is sent on the uplink of the voice group call channel to initiate a deactivation of the group transmit mode
and to set the uplink free or on the downlink of the voice group call channel in order to reject an uplink access which
was already granted by the network. See table 9.48/GSM 04.08

Message type: UPLINK RELEASE

Significance: local

Direction: both

Table 9.48IGSM 04.08 UPLINK RELEASE message content

Information element Tve/Reference [@m_
RR111anageme11t Protocol Discriminator M V 1/2
Protocol Discriminator 10,2

‘ Skip Indicator Skip Indicator 1/210.3.1

Uplink Release Message Type M V 1
Messa e T 'e 10.4
RR Cause RR Cause M V 1

10.52.31

9.1.49 VGCS uplink grant

The understanding of this message is only required for mobile stations supporting VGCS talking.

 
This message is sent in unacknowledged mode on the main signalling channel by the network to the mobile station to
stop the sending of access bursts from the mobile station and to change the channel configuration to a dedicated
configuration. See table 9.49/GSM 04.08.

Message type: VGCS UPLINK GRANT

Significance: dual

Direction: network to mobile station

Table 9.49/GSM 04.08 VGCS UPLINK GRANT message content

RR 111 anagcmcnt Protocol Discriminator M V 1/2
Protocol Discriminator 10,2

‘ Skip lndicator Skip Indicator 1/2103.1

VGCS Uplink Grant Message Type M V 1
Messae T e 10.4
Request Reference Request Reference M V 3

10.52.30

 
ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05—00281



282GSM 04.08 Version 6.1.1 Release 1997 TS 100 940 V6.1.1 (1998-08)

Timing Advance M V 1
10.52.40

Timing Advance

9.1.50 System information type 10 $(ASC|)$

The understanding of messages of this message type is only required for mobile stations supporting VGCS listening
and VBS listening. A mobile station not understanding the message shall treat it as unknown message.

Messages of this message type are optionally sent by the network in unacknowledged mode on the SACCI-l. SYSTEM
INFORMATION TYPE 10 messages contain information about neighbour cells. When sent on the SACCH ofa VGCS
or VBS downlink, SYSTEM INFORMATION TYPE 10 messages address all mobile stations receiving that downlink
within the cell. There may be different SYSTEM INFORMATION TYPE 10 messages sent on the same SACCI-I.

They are not standard layer 3 messages. They shall be transferred using the short header format for SACCH messages
sent in unacknowledged mode specified in GSM 0407.

Each SYSTEM INFORMATION TYPE 10 message defines a list of cells and may contain further information for cells
of that list, a cell being identified by the pair of ARFCN and BSIC of the BCCI-I. Newer infomiatioii about a cell
received in SYSTEM INFORMATION TYPE 10 messages shall replace older information.

Message type: SYSTEM INFORMATION TYPE 10

Sigiiificance: dual

Direction: network to mobile station

<SYSTEM INFORMATION TYPE 10> ::=

<RR short PD : bit> -- See GSM 0407

<message type : bit(5)> -- See 104
<short layer 2 header : bit(2)> -- See GSM 0406
<SIl0 Rest Octets : bit(l60)>; -- See 10.52.44

9.1.51 EXTENDED MEASUREMENT ORDER $(MAFA)$

This message is sent on the SACCH by the network to the mobile station, to order the mobile station to send one
extended measurement report. See table 9.1.51.1/GSM 04.08.

 

A mobile station which does not support Extended Measurements shall discard this message.

Message type: EXTENDED MEASUREMENT ORDER

Sigiiificance: dual

Direction: network to mobile station

Table 9.1.51.1IGSM 04.03: EXTENDED MEASUREMENT ORDER message content

[Maj
RR management Protocol Diseriminator M V 1/2
Protocol Discriminator 10.2

‘ Skip Indicator Skip Indicator 1/210.3.1

Extended Measurement Message Type M V 1
Order 10.4

Extended Measurement
Frequency List
1 0 .5 . 2 .22d

Frequency ListI
9.1.52 Extended measurement report $(MAFA)$

This message is sent on the SACCH by the mobile station to the network to report extended measurement results about
the signal strength on specified carriers. See table 9.1.52.1/GSM 04.08.

 
Message type: EXTENDED MEASUREMENT REPORT
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Significance: dual

Direction: mobile station to network

Table 9.1.52.1IGSM 04.08: EXTENDED MEASUREMENT REPoRT message content

[Maj
RR management Protocol Discriminator M V 1/2
Protocol Discriminator 102

Skip Indicator
10.3.1

Message Type
10.4
Extended Measurement
Results
10.5.2.20a

 

 
‘ Skip Indicator

Extended Measurement Report
Messae T re
Extended Measurement
Results

Messages for mobility management

Table 9.38/GSM 04.08 summarizes the messages for mobility management.

Table 9.38lGSM 04.08: Messages for mobility management

IMSI DETACH INDICATION
LOCATION UPDATING ACCEPT

LOCATION UPDATING REQUEST 9.2.15

AUTHEN'|'|CA'|'|ON REQUEST 9.2.2

IDENTITY REQUEST 9.2.10

TMSI REALLOCATION COMMAND 9.2.17
TMSI REALLOCATION COMPLETE 9.2.18

Re istration messa es:

Connection management messages: Reference
92.5

 T

Authentication reject9.2.1

This message is sent by the network to the mobile station to indicate that authentication has failed (and that the
receiving mobile station shall abort all activities). See table 9.39/GSM 04.08.

Message type: AUTHENTICATION REJECT

Significance: dual

Direction: network to mobile station

Table 9.39lGSM 04.08: AUTHENTICATION REJECT message content

IE1 Information element Type / Reference Presence Format Length
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Mobility management Protocol discriminator M V 1/2
rotocol discriminator 10.2

‘ Skip Indicator Skip Indicator 1/2103.1
A tl t’ t’ R’ t M tv M V I

—ZZZ

9.2.2 Authentication request

This message is sent by the network to the mobile station to initiate autlientication of the mobile station identity. See
table 9.40/GSM 04.08.

 

Message type: AUTHENTICATION REQUEST

Significance: dual

Direction: network to mobile station

Table 9.40IGSM 04.08: AUTHENTICATION REQUEST message content

Tv e/Reference
Mobility management Protocol discriminator M V 1/2
rotocol discriminator 10.2

‘ Skip Indicator Skip Indicator 1/210.3.1

Authentication Request Message type Mmessae 'e 10.4

number number
10.5.1.2 keysequence
10.5.1.8

arameter RAND 10.5.3.1

9.2.3 Authentication response

This message is sent by the mobile station to the network to deliver a calculated response to the network. See
table 9.41/GSM 04.08.

 
Message type: AUTHENTICATION RESPONSE

Significance: dual

Direction: mobile station to network

Table 9.41IGSM 04.03: AUTHEN1'lCATlON RESPONSE message content

rotocol discriminator 10.2I
2-10.3.1

messae tve 10.4I
arameter SRES 10.5.322
 

9.2.4

This message is sent by the mobile station to the network to request re-establishment of a connection if the previous one
has failed. See table 9.42/GSM 04.08.

CM Re-establishment request

Message type: CM RE-ESTABLISHMENT REQUEST

Significance: dual
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Direction: mobile station to network

Table 9.42IGSM 04.08: CM RE-ESTABLISHMENT REQUEST message content

IE1 Information element Tv e / Reference
Mobility management
protocol discriminator
Skip Indicator

Presence Fo rmat
Protocol discriminator V
10. 2

Skip Indicator
10.3.1

Message type
10.4

Ciphering key sequence
number
10.5.1.2

Spare half octet Spare half octet
10.5.1.8

Mobile station Mobile station
classmark classmark 2

Mobile identity Mobile identity M
10.5.1.4

10.5.1 .6

Location area Location area C
identification identification

9.2.4.1 Location area identification

Len th
1/2

1/2

CM Re-Establishment
Reuest messae lv e
Ciphering key sequence
number

M

M

DJ

10.5.1.3

 
The location area identification information element shall appear when a TMSI is used as mobile identity, to render
that mobile identity non-ambiguous, This is the LAI stored in the SIM.

9.2.4.2

This IE shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

Mobile Station Classmark

9.2.5

This message is sent by the network to the mobile station to indicate that the requested service has been accepted. See
table 9.43/GSM 04.08.

CM service accept

Message type: CM SERVICE ACCEPT

Significance: dual

Direction: network to mobile station

Table 9.43lGSM 04.08: CM SERVICE ACCEPT message content

Tv>e/Reference
Mobility management Protocol discriminator M V I/2
rotocol discriminator 10.2

l0.3.I‘ Skip Indicator Skip Indicator 1/2
CM Service Accept
messe 'e — j

9.2.5a CM service prompt $(CCBS)$

A mobile station that does not support the “Network initiated MO call” option shall treat this message as a message
with message type not defined for the PD.

This message is sent by the network to the mobile station to request the mobile to establish a service for the specified
CM protocol using the specified SAPI, e.g. circuit switched connection establishment on SAPI 0, supplementary
services activation on SAPI 0, or short message transfer on SAPI 3. See Table ‘).43a/GSM 04.08.

Message type: CM SERVICE PROMPT
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Significance: dual

Direction: network to mobile station

Table 9.43aIGSM 04.08: CM SERVICE PROMPT message content

rotocol discriminator 10.22
2"2

CM Service Prompt
mess e We 10.4—

l0.5.l.l0a

9.2.6 CM service reject

This message is sent by the network to the mobile station to indicate that the requested service cannot be provided. See
table 9.44/GSM 04.08.

Message type: CM SERVICE REJECT

Significance: dual

Direction: network to mobile station

Table 9.44lGSM 04.08: CM SERVICE REJECT message content

IE1 Information element T_v_pe / Reference Presence Format Length
Mobility management Protocol discriminator M V 1/2
rotocol discriminator 102

Skip Indicator Skip Indicator
10.3.1

messae tve 10.4—
10.5.3.6— 

9.2.7

This message is sent by the mobile station to the network to request the abortion of the first MM connection
establishment in progress and the release ofthe RR connection. See table 9.44a/GSM 04.08.

CM service abort

Message type: CM SERVICE ABORT

Significance: dual

Direction: mobile station to network

Table 9.44aIGSM 04.08: CM SERVICE ABORT message content

Mobility management Protocol discriminator M V 1/2
rotocol discriminator 10.2

‘ Skip Indicator Skip Indicator 1/210.3.1

CM Service Abort Message type M V 1
messae tve 10.4
 

9.2.8 Abort

This message is sent by the network to the mobile station to initiate the abortion of all MM connections and to indicate
the reason for the abortion. See table 9.44b/GSM 04.08.

Message type: ABORT
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Significance: dual

Direction: network to mobile station

Table 9.44bIGSM 04.08: ABORT message content

rotocol discriminator 10.22
2"2

Abort
mess e We 10.4I
Reject cause Reject cause M V l

10.5.3.6

9.2.9 CM service request

This message is sent by the mobile station to the network to request a service for the connection management sublayer
entities, e.g. circuit switched connection establishment, supplementary services activation, short message transfer. See
table 9.45/GSM 04.08.

 
Message type: CM SERVICE REQUEST

Significance: dual

Direction: mobile station to network

Table 9.45lGSM 04.08: CM SERVICE REQUEST message content

IE1 Information element Tv e / Reference Presence Format Lenth

rotocol discriminator 10.2 M
10.3.1

messae tve

10.5.3.3

Ciphering key sequence Ciphering key sequence
number number

10.5.1.2
Mobile station
classmark

Mobile station
classniark 2

Mobile identity

10.5.1.6

Mobile identity
10.5.1.4

Priority Priority Level
10.51.11

 
9.2.9.1 Mobile Station Classmark

This IE shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.2.9.2 Priority

May be included by mobile station supporting eMLPP to indicate the priority requested.

This information element is only meaningful when the CM service type is:

Mobile originating call establishment;

Emergency call establishment;

Voice group call establishment;

Voice broadcast call establishment.
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9.2.10

This message is sent by the network to the mobile station to request a mobile station to submit the specified identity to
the network. See table 9.46/GSM 04.08.

Identity request

Message type: IDENTITY REQUEST

Significance: dual

Direction: network to mobile station

Table 9.46IGSM 04.08: |DEN1'|TY REQUEST message content

T )e / Reference
Mobility management Protocol discriminator M V I/2
rotocol discriminator 10.2

‘ Skip Indicator
Skip Indicator
10.3.1 I

messae t ‘e 10.4—2
10.5.3.4—‘‘‘°““‘’' 2
10.5.1.8—2

9.2.11 Identity response

This message is sent by the mobile station to the network in response to an IDENTITY REQUEST message providing
the requested identity. See table 9.47/GSM 04.08.

 
Message type: IDENTITY RESPONSE

Significance: dual

Direction: mobile station to network

Table 9.47IGSM 04.08: IDENTITY RESPONSE message content

T )e / Reference
Mobility management Protocol discriminator M V I/2
rotocol discriminator 10.2

‘ Skip Indicator Skip Indicator V 1/2103.1

messae t ‘e 10.4— V 1
10.5.1.4—2
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9.2.12 IMSI detach indication

This message is sent by the mobile station to the network to set a deactivation indication in the network. See
table 9.48/GSM 04.08.

Message type: IMSI DETACH INDICATION

Significance: dual

Direction: mobile station to network

Table 9.48lGSM 04.08: IMSI DETACH ||\|D|CAT|O|\| message content

T )0 / Rcfcrcncc
Mobility management Protocol discriminator M V l/2
rotocol discriininator 10.2

‘ Skip Indicator
Skip Indicator
10.3.1

messae t ‘e 10.4I
classmark classmark 1

10.5.1.5

10.5142
9.2.12.1 Mobile Station Classmark

This IE shall include for rnultiband mobile station the Classmark 1 corresponding to the frequency band in use.

 
9.2.13 Location updating accept

This message is sent by the network to the mobile station to indicate that updating or IMSI attach in the network has
been completed. See table 9.49/GSM 04.08.

Message type: LOCATION UPDATING ACCEPT

Significance: dual

Direction: network to mobile station

Table 9.49/GSM 04.08: LOCATION UPDATING ACCEPT message content

Information element Tve/Reference
Mobility management Protocol discriminator M V I/2
rotocol discriininator 10.2

‘ Skip Indicator Skip Indicator I/210.3.1

Location Updating Message type M V 1
Accetmessa e tve 10.4

Location areaidentification

3-10

Location area
identification

10.5.1.4jT“
10.5 .3.7k

9.2.13.1

10.5.1.3 
Follow on proceed

Thefullow on proceedinformation element appears ifthe network wishes to indicate that the mobile station may
attempt an MM connection establishment using the same RR connection.
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9.2.14 Location updating reject

This message is sent by the network to the mobile station to indicate that updating or IMSI attach has failed. See
table 9.50/GSM 04.08.

Message type: LOCATION UPDATING REJECT

Significance: dual

Direction: network to mobile station

Table 9.50lGS|V| 04.08: LOCATION UPDATING REJECT message content

T )e / Reference

rotocol discriminator 10.22 “°‘’”“’'
‘ Skip Indicator

Skip Indicator
10.3.1

Re'ect messa e t 'e 10.4I
10.5.3.62

9.2.15 Location updating request

 
This message is sent by the mobile station to the network either to request update of its location file (normal updating
or periodic updating) or to request IMSI attach. See table 9.51/GSM 04.08.

Message type: LOCATION UPDATING REQUEST

Significance: dual

Direction: mobile station to network

Table 9.51lGSM 04.08: LOCATION UPDATING REQUEST message content

rotocol discriminator 10.2—
10.3.1— I "2

Reuest message tve 10.4—I
10.5.3.5—I "2

C iphering key sequence Ciphering key sequence M
number number

1/2

Location area
identification

Mobile station
classmark

‘ Mobilc idcntity Mobilc identity10.5.1.4

10.5.1.2
Location area
identification
l 0.5.1 .3
Mobile station
classmark 1
10.5.1.5
 

9.2.15.1 Location area identification

The location area identification stored in the SIM is used.

9.2.15.2 Mobile Station Classmark

This IE shall include for multiband MS the Classmark 1 corresponding to the frequency band in use.
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9.2.15a MM information

This message is sent by the network to the mobile station to provide the mobile station with subscriber specific
information. See table 9.5 la/GSM 04.08.

Message type: MM INFORMATION

Significance: dual

Direction: network to mobile station

Table 9.51aIGSM 04.08 MM INFORMATION message content

M°"”“"
10.3.1—S““"“‘“°““”

messae t ‘e 10.4—
10.5.3.5aZ
10.5.3.5aj

1-105.3346 N““l°‘“““° 3
105.39jk

9.2.15a.1 Full name for network

 
This IE may be sent by the network. If this IE is sent, the contents of this IE indicate the "full length name of the
network“ that the network wishes the mobile station to associate with the MCC and MNC contained in the Location

Area Identification of the cell to which the mobile station sent its Channel Request message.

9.2.15a.2 Short name for network

This IE may be sent by the network. If this IE is sent, the contents of this IE indicate the "abbreviated name of the
network“ that the network wishes the mobile station to associate with the MCC and MNC contained in the Location

Area Identification of the cell to which the mobile station sent its Channel Request message.

9.2.15a.3 Network time zone

This IE may be sent by the network. The mobile station should assume that this time zone applies to the Location Area
of the cell to which the Channel Request message was sent.

9.2.15a.4 Network time zone and time

This IE may be sent by the network. The mobile station should assume that this time 7.one applies to the Location Area
of the cell to which the Channel Request message was sent. The mobile station shall not assume that the time
information is accurate.

9.2.16 MM Status

This message is sent by the mobile station or the network at any time to report certain error conditions listed in section
8. See table 9.51a/GSM 04.08.

Message type: MM STATUS

Significance: local

Direction: both
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Table 9.51aIGSM 04.08: MM STATUS message content

M V 1/2

This message is sent by the network to the mobile station to reallocate or delete a TMSI. See table 9.52/GSM 04.08.

rotocol discriminator 10.2

Skip Indicator Skip Indicator
10.3.1

MM Status message Message type
lv e 10.4

Reject cause Reject cause
10.5.3.6

9.2.17 TMSI reallocation command

 
Message type: TMSI REALLOCATION COMMAND

Significance: dual

Direction: network to mobile station

Table 9.52IGSM 04.08: TMSI REALLOCATION COMMAND message content

IE1 Information clement T )c/Rcfcrcncc Prcscncc Format Lcnuth

rotocol discriminator 10.22
10.3.1I

TMSI Reallocation M V 1Command messae tve 10.4
Location area Location area M V 5
identification identification

10.5.1.3

10.5.142

9.2.18 TMSI reallocation complete

This message is sent by the mobile station to the network to indicate that reallocation or deletion of a TMSI has taken
place. See table 9.53/GSM 04.08.

Message type: TMSI REALLOCATION COMPLETE

Significance: dual

Direction: mobile station to network

Table 9.53IGSM 04.03: TMSI REALLOCATION COMPLETE message content

Mobility management Protocol discriminator M V 1/2
rotocol discriminator 10.2

1/2Skip Indicator Skip Indicator M V
10.3.1

Com lete messa e tve 10.42 TM“ R“"'°°a“°“
9.2.19 MM Null

This message is sent in mobile to network direction.

 
This message is not used on the radio interface. When received by the network it shall be ignored.

The introduction of this message solves interworking issues.

Message type: MM NULL
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Table 9.53aIGSM 04.08 MM NULL message content

Information element T )6/Reference
Mobility management Protocol discriminator
rotocol discriminator 10.2

 2 Skip Indicator Skip Indicator M
10.3.1

MM Null message Message type M
lv e 10.4

9.2.20 Notification response

This message is sent by the mobile station to the network to respond on a notification for a voice group call or voice
broadcast call. See table 9.54/GSM 04.08.

Message type: NOTIFICATION RESPONSE

Significance: dual

Direction: mobile station to network

Table 9.54lGSM 04.08 NOTIFICATION RESPONSE message content

IE1 T )e / Reference
Mobility management Protocol discriminator M 1/2
rotocol discriminator 10.2

103.1

Notification response Message type M
mess e tve 10.4

-
M -9

5

V

V

V

LV

V

V

Mobile station Mobile station
classmark classmark 2

10.5.1.6

Mobile identity Mobile identity L 2
10.5.1.4

Group or broadcast Call reference M
call reference 10.5.1.9

 
9.3 Messages for circuit-switched call control

Table 9.54/GSM 04.08 summarizes the messages for circuit-switched call control.
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Table 9.54IGSM 04.08: Messages for circuit-mode connections call control.

ALERTING
CALL CONFIRMED 1
CALL FROCEEDING
CONNECT
CONNECT ACKNOWLEDGE
EMERGENCY SETUP 1)
PROGRESS
SETUF

CaII Information phase messages:
MODIFY 1
MODIFY COMPLETE 1
MODIFY REJECT1
USER INFORMATION

CaII cIearin messaes:
DISCONNECT
RELEASE
RELEASE COMFLETE

Messa - es for su- Iementa
FACILITY

HOLD ACKNOWLEDGE 1 9.3.11

HOLD REJECT 1)
RETRIEVE 1
RETRIEVE ACKNOWLEDGE 1
RETRIEVE REJECT 1

Miscellaneous messa - es
CONGESTION CONTROL
NOTIFY
START DTMF 1
START DTMF ACKNOWLEDGE 1
START DTMF REJECT 1

9.3.28

9.3.30

service control

STATUS ENQUIRY

STOP DTMF 1)
STOP DTMF ACKNOWLEDGE 1

NOTE: Not supported by Blue Book CC1TT Rec. Q.931.

9.3.1 Alerting

9.3.1.1 Alerting (network to mobile station direction)

This message is sent by the network to the calling mobile station to indicate that the called user alerting has been
initiated.

See table 9.55/GSM 04.08.

Message type: ALERTING

Significance: global

Direction: network to mobile station

Table 9.55IGSM 04.08: ALERTING message content (network to mobile station direction)

Tv e I Reference

 Call control Protocol discriminator M V l/2
rotocol discriminator 10.2
Transaction identifier Transaction identifier 1/2
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10.3.2

Alerting
mess e tve 10.4—

10.5.4.153
1E Progress indicator Progress indicator TLV 4

10.5.4.21
User—user
1054.25
 

9.3.11.1 Facility

i

This infonnation element may be used for functional operation of supplementary services.

9.3.1.1.2 Progress indicator

This information element may be included by the network:

- in order to pass information about the call in progress, eg, in the event of interworking; and/or

- to make the mobile station attach the user connection for speech.

9.3.1.1.3 User—user

This information element may be included by the network if the called remote user included a user—user information
element in the ALERTING message.

9.3.1.2 Alerting (mobile station to network direction)

This message is sent by the called mobile station to the network, to indicate that the called user alerting has been
initiated.

See table 9.55a/GSM 04.08.

Message type: ALERTING

Significance: global

Direction: mobile station to network

Table 9.55alGSM 04.08: ALER1'|NG message content (mobile station to network direction)

rotocol discriminator 10.22
10.3.22

1/2

Alerting
mess e We 10.4

1054.152T” 2'?
10.54.252T“
10.54.24jT”

9.3.12.1

3-35

2-3
 

Facility

This information element may be used for functional operation of supplementary services.

9.3.1.2.2 User—user

This infonnation element may be included when the called mobile station wants to return information to the calling
remote user.

ETSI

ZTE Corporation and ZTE (USA) Inc.

Exhibit 1005.05-00295



GSM 04.08 version 6.1.1 Release 1997 296

9.31.2.3 SS version

TS 100 940 V6.1.1 (1998-08)

This information element shall not be included if thefacility information element is not present in this message.

This information element shall be included or excluded as defined in GSM 04.10. This information element should not

be transmitted unless explicitly required by GSM 04.10.

9.3.2 Call confirmed

This message is sent by the called mobile station to confinn an incoming call request.

See table 9.56/GSM 04.08.

Message type: CALL CONFIRMED

Significance: local

Direction: mobile station to network

Table 9.56lGSM 04.08: CALL CONFIRMED message content

1

rotocol discriminator 102

10.3.2

messe 'e l0.4

l0,5.4.22

10.5.4.5

Bearer capability 2 Bearer capability
10.5.4.5

Presence
M 1/2

TLV

Cause
10.5.4.11

CC Capabilities Call Control Capabilities
10.5.4.5a

9.3.2.1 Repeat indicator

Cause

1 ‘J:

V

V

V

TV

TLV

TLV

LV

 
The repeat indicator information element shall be included if bearer capability / information element and bearer
capability 2 IE are both included in the message.

9.3.2.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 information element shall be included if and only if at least one of the following five cases
holds:

- the mobile station wishes another bearer capability than that given by the bearer capability / infonnation
element of the incoming SETUP message;

- the bearer capability I infonnation element is missing or not fully specified in the SETUP message;

- the bearer capability I infonnation element received in the SETUP message is accepted and the "radio channel
requirement" of the mobile station is other than "full rate support only mobile station";

- the bearer capability I infonnation element received in the SETUP message indicates speech and is accepted
and the mobile station supports other speech versions than GSM version 1;

- the bearer capability I infonnation element received in the SETUP message included the “fixed network user
rate“ parameter.
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When the bearer capability 1 information element is followed by the bearer capability 2 IE in the SETUP, the above
rules apply to both bearer capability 1 IE and bearer capability 2 IE. Except those cases identified in GSM 07.01, if
either bearer capability needs to be included, both shall be included.

Furthermore, both bearer capability information elements may be present if the mobile station wishes to reverse the
order of occurrence of the bearer capability information elements (which is referred to in the repeat imiicator
information element, see section 10.54.22) in cases identified in GSM 07.01.

9.3.2.3 Cause

This information element is included if the mobile station is compatible but the user is busy.

9.3.2.4 CC Capabilities

This information element may be included by the mobile station to indicate its call control capabilities.

9.3.3

This message is sent by the network to the calling mobile station to indicate that the requested call establishment
infonnation has been received, and no more call establishment infonnation will be accepted.

Call proceeding

See table 9.57/GSM 04.08.

Message type: CALL PROCEEDING

Significance: local

Direction: network to mobile station

Table 9.57IGSM 04.08: CALL PROCEEDING message content

I Tv e/ Reference Presence Format Lenth
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

10.32 "2
Call proceeding Message type

10.4mess e We
Repeat Indicator Repeat Indicator

1 0.5.4.22

Bearer capability 1 Bearer capability
1 0.5.4.5

Bearer capability
10.5.4.5

10.54.15

10.54.21

10.5.1.11

9.3.3.1 Repeat indicator

3JR

Bearer capability 2

.-_. U10

This information element is included if and only if bearer capability I IE and bearer capability 2 [E are both contained
in the message.

9.3.3.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 infomiation element is included if the network has to specify at least one of the negotiable
parameters described in GSM 07.01, or if the bearer capability 1 information element received in the SETUP message
included the “fixed network user rate“ parameter.
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When the bearer cctpabilily 1 information element is followed by the bearer capability 2 IE in the SETUP, the above
rule applies to both bearer capability 1 IE and bearer capability 2 IE. Except those cases identified in GSM 07.0], if
either bearer capabilI't_1«' needs to be included, both shall be included.

9.3.3.3 Facility

This infonnation element may be used for functional operation of supplementary services.

9.3.3.4 Progress Indicator

This information element may be included:

- in order to pass information about the call in progress e.g. in the event of interworking; and/or

- to make the MS attach the user connection for speech.

9.3.3.5 Priority granted

The priority field is provided by the network in the case that eMLPP is used and the priority assigned by the network is
not the same as that requested by the mobile station.

9.3.4

This message is sent by the mobile station or the network to indicate the establislnnent or tennination of flow control on
the transmission of USER INFORMATION messages.

Congestion control

See table 9.58/GSM 0408.

Message type: CONGESTION CONTROL

Significance: local (note)

Direction: both

Table 9.58IGSM 04.08: CONGES'|'|ON CONTROL message content

Tv e / Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

10.32I“2
10.4IC°“g““°“ Imess e We

1/2
10.54.12I]
10.5.1.8Z2
10.5.4.1]

1/2

4-32
 

NOTE: This message has local significance, but may carry information of global significance.

9.3.4.1 Cause

This information element is included if the user to user information has been discarded as a result of the congestion
situation.
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9.3.5 Connect

9.3.5.1 Connect (network to mobile station direction)

This message is sent by the network to the calling mobile station to indicate call acceptance by the called user.

See table 9.59/GSM 0408.

Message type: CONNECT

Significance: global

Direction: network to mobile station

Table 9.59IGSM 04.08: CONNECT message content(network to mobile station direction)

IE1 Information clement Type / Rcfcrcn cc Presence Format Length
Call control Protocol discriminator M V l/2
rotocol discriminator 10.2

1/2
103.2—

Connect Message type M V 1
mess e tve 104

1C Facility Facility TLV 2-?
10.5.4.15

1E Progress indicator Progress indicator TLV 4
10.54.21

3-14
10.54.13jT“
10.54.14jT“
10.54.25jT”

9.3.5.1 .1

2-23

3-35
 

Facility

This information element may be used for functional operation of supplementary services.

93.5.1.2 Progress indicator

This information element may be included by the network:

- in order to pass information about the call in progress eg. in the event of interworking; and/or

- to make the MS attach the user connection for speech.

9.35.1.3 User—user

This information element may be included by the network if the remote user awarded the call included a user- user
information element in the CONNECT message.

9.3.5.2 Connect (mobile station to network direction)

This message is sent by the called mobile station to the network to indicate call acceptance by the called user.

See table 9.59a/GSM 04.08.

Message type: CONNECT

Significance: global

Direction: mobile station to network
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Table 9.59aIGSM 04.08: CONNECT message content (mobile station to network direction)

Transaction identifier Transaction identifier M
10.3.2

M

1C Facility Facility
10.54.15

4D Connected subaddress Connected subaddress
10.5.4.14

information clement T )0 / Rcfcrcjn 96Call control Protocol (llSCI‘11‘l‘lll‘lal;0I‘ M 1/2
rotocol discriminator 10.2

Connect Message type
messae t ‘e 10.4

1/2

1

2-?

2-23

3-35

2-3

2

10.54.25
7F SS version SS version indicator

10.54.24

9.3.52.1

V

V

V

TLV

TLV

TLV

LV
 

Facility

This information element may be used for functional operation of supplementary services.

93.5.2.2 User—user

This information element is included when the answering mobile station wants to return user information to the calling
remote user.

93.5.2.3 SS version

This information element shall not be included if thefacilily infor111atio11 element is not present in this message.

This information elen1e11t shall be included or excluded as defined i11 GSM 04.10. This information ele111ent should not

be transmitted unless explicitly required by GSM 0410.

9.3.6

This message is sent by the network to the called mobile station to indicate that the mobile station has been awarded the
call. It shall also be sent by the calling mobile station to the network to acknowledge the offered connection.

Connect acknowledge

See table 9.60/GSM 04.08.

Message type: CONNECT ACKNOWLEDGE

Significance: local

Direction: both

Table 9.60lGSM 04.08: CONNECT ACKNOWLEDGE message content

IE1 TV c/Reference
Call control Protocol discriminator M V
rotocol discriminator 10.2
Transaction identifier Transaction identifier M V 1/2

10.3.2

Connect acknowledge Message type M V 1
messae tye 10.4

9.3.7 Disconnect

9.3.7.1 Disconnect (network to mobile station direction)

 
This message is sent by the network to indicate that the end-to-end connection is cleared.

See table 9.61/GSM 04.08.
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Message type: DISCONNECT

Significance: global

Direction: network to mobile station

Table 9.61IGSM 04.08: DISCONNECT message content (network to mobile station direction)

rotocol discriminator 10.22
10.3.22“2

mess e We 10.4I D“°°““°°‘
10.54.11I3'“
10.54.15jT” 2'?
10.5.4.2]jT“
10.54.25

10.54.26“"°‘”°‘*$‘C“’S’$j
93.7.1.1 Facility

 
This information element may be used for functional operation of supplementary services, such as the user-user service.

9.3.71.2 Progress indicator

This information element is included by the network to make the MS attach the user connection for speech and react in
a specific way during call clearing (see section 5.4.4).

9.3.7.1.3 User—user

This information element may be included by the network when the remote user initiates call clearing and included a
user-user information element in the DISCONNECT message.

9.3.7.1.4 Allowed actions $(CCBS)$

This information element may be included by the network to inform the MS about further possible reactions.

9.3.7.2 Disconnect (mobile station to network direction)

This message is sent by the mobile station to request the network to clear an end-to-end connection.

See table 9.6la/GSM 04.08.

Message type: DISCONNECT

Significance: global

Direction: mobile station to network

Table 9.61aIGSM 04.08: DISCONNECT message content (mobile station to network direction)

T )c I Rcfcrcncc
Call control Protocol discriminator M V l/2
rotocol discriminator 10.2 10.3.2I"2
Disconnect Message type M V 1
message twe 10.4
Cause Cause M LV 3-31
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10.54.11

10.54.15j
10.54.25

7F SS version SS version indicator TLV 2-3
10.54.24

9.3.72.1 Facility

This information element may be used for functional operation of supplementary services, such as the user-user service.

93.7.2.2 User—user

This information element is included when the mobile station initiates call clearing and wants to pass user information
to the remote user at call clearing time.

93.7.2.3 SS version

This information element shall not be included if tliefacilily information element is not present in this message.

This information element shall be included or excluded as defined in GSM 04.10. This information element should not

be transmitted unless explicitly required by GSM 0410.

9.3.8

This message is sent from the mobile station to initiate emergency call establishment.

Emergency setup

See table 9.62/GSM 04.08.

Message type: EMERGENCY SETUP

Significance: global

Direction: mobile station to network

Table 9.62IGSM 04.08: EMERGENCY SETUP message content

Tv>e/Reference
VCall control Protocol discriminator M

rotocol discriminator l 0.2
Transaction identifier Transaction identifier M V

10.3.2

Message type M V
104

Emergency setup
mess e tv

04 Bearer capability Bearer capability TLV
10.5.4.5

Bearer capability

 
If the element is not included, the network shall by default assume speech and select full rate speech version 1. If this
infonnation element is included, it shall indicate speech, the appropriate speech version(s) and have the appropriate
value of radio channel requirement field.

9.3.9 Facility

9.3.9.1 Facility (network to mobile station direction)

This message is sent by the network to the mobile station to request or acknowledge a supplementary service. The
supplementary service to be invoked and its associated parameters are specified in the facility information element.

See table 9.62a/GSM 04.08.

Message type: FACILITY
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Significance: local (NOTE 1)

Direction: network to mobile station

Table 9.62aIGSM 04.08: FACILITY message content (network to mobile station direction)

rotocol discriminator 10.22
10.3.22

1/2

Facility
mess e tve 10.42

10.54152”

NOTE 1: This message has local significance; however, it may carry iiifomiation of global significance.

 
NOTE 2: Thefacility information element has no upper length limit except that given by the maximum number of

octets in a L3 message, see GSM 04.06.

9.3.9.2 Facility (mobile station to network direction)

This message is sent by the mobile station to the network to request or acknowledge a supplementary service. The
supplementary service to be invoked and its associated parameters are specified in the facility information element.

See table 9.62b/GSM 0408.

Message type: FACILITY

Significance: local (note 1)

Direction: mobile station to network

Table 9.62bIGSM 04.08: FACILITY message content (mobile station to network direction)

rotocol discriminator 10.22
10.3.22

M

Facility
message type
Facility (note 2)

Message type
10.4

Facility
10.54.15 

NOTE 1: This message has local significance; however, it may carry information of global significance.

NOTE 2: Thefaci/ily information element has no upper length limit except that given by the maximum number of
octets in a L3 message, see GSM 04.06.

93.9.2.1 SS version

This information element shall be included or excluded as defined 111 GSM 0410. This iiiforrnatioii element should not

be transmitted unless explicitly required by GSM 0410.

9.3.10 Hold

This message is sent by the mobile user to request the hold function for an existing call.

See table 9.620/GSM 04.08 for the content of the HOLD message.
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For the use of this message, see GSM 04.10.

Message type: HOLD

Significance: local

Direction: mobile station to network

Table 9.62cIGSM 04.08: HOLD message content

Tv e I Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

1/2
10.3.2I
2
2‘-‘
 

9.3.11

This message is sent by the network to indicate that the hold function has been successfully performed.

Hold Acknowledge

See table 9.62d/GSM 04.08 for the content of the HOLD ACKNOWLEDGE message.

For the use of this message, see GSM 04.10.

Message type: HOLD ACKNOWLEDGE

Significance: local

Direction: network to mobile station

Table 9.62dIGS|V| 04.08: HOLD ACKNOWLEDGE message content

Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

1/2
103.22

Hold Acknowledge Message type M V 1
mess e We 10.4

9.3.12 Hold Reject

This message is sent by the network to indicate the denial of a request to hold a call.

 
See table 9.62e/GSM 04.08 for the content of the HOLD REJECT message.

For the use of this message, see GSM 0410.

Message type: HOLD REJECT

Significance: local

Direction: network to mobile station

Table 9.62elGSM 04.08: HOLD REJECT message content

Tv we / Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 102

10.3.22"2
10,4”°‘”°j°°‘ _inessc 'c

210.54.11
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9.3.13 Modify

This message is sent by the mobile station to the network or by the network to the mobile station to request a change in
bearer capability for a call.

See table 9.63/GSM 04.08.

Message type: MODIFY

Significance: global

Direction: both

Table 9.63IGSM 04.08: MODIFY message content

rotocol discriminator 10.22
10.3.222“2

mess etve 10.422

TLV 2-15
10.5.4.51
10.5418

10.5416

A3 Reverse call setup Reverse call setup
direction direction

9.3.13.1 Low layer compatibility

 
l0.5.4.22a

This information element shall be included if it was included in the initial SETUP message.

9.3.13.2 High layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.13.3 Reverse call setup direction

This information element is included or omitted in the mobile to network direction according to the rules defined in
section 5.3.43.1.

9.3.14 Modify complete

This message is sent by the mobile station to the network or by the network to the mobile station to indicate completion
of a request to change bearer capability for a call.

See table 9.64/GSM 0408.

Message type: MODIFY COMPLETE

Significance: global

Direction: both

Table 9.64lGSM 04.08: MODIFY COMPLETE message content

 Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

Transaction identifier 1/2
10.3.2

Transaction identifier
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7D High layer comp.
10.5.4. 1 6

Reverse call setup
direction
l0.5.4.22a

High layer comp.

A3 Reverse call setup
direction 

9.3.14.1 Low layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.14.2

This information element shall be included if it was included in the initial SETUP message.

High layer compatibility

9.3.14.3 Reverse call setup direction

This information element is included or omitted according to the rules defined in section 53.4.32.

9.3.15 Modify reject

This message is sent by the mobile station to the network or by the network to the mobile station to indicate failure of a
request to change the bearer capability for a call.

See table 9.65/GSM 04.08.

Message type: MODIFY REJECT

Significance: global

Direction: both

Table 9.65lGSM 04.08: MODIFY REJECT message content

Information clement T )c/Rcfcrcncc
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

10.3.2I"2
Modify reject Message type M V 1
messae t ‘e 10.4

2-14
10.5.4.5I
10.5.4.ll2
10.54.18j““
105416fT“

 
9.3.15.1 Low layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.15.2 High layer compatibility

This information element shall be included if it was included in the initial SETUP message.
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9.3.16 Notify

This message is sent either from the mobile station or from the network to indicate information pertaining to a call, such
as user suspended.

See table 9.66/GSM 04.08.

Message type: NOTIFY

Significance: access

Direction: both

Table 9.66/GSM 04.08: NOTIFY message content

T c I Rcfcrcncc
Call control
rotocol diseri111inator

Protocol discriminator
10.2

10.3.2I"2
mess e We 10.4I
Notification indicator Notification indicator

10.54.20

 
9.3.17 Progress

This message is sent from the network to the mobile station to indicate the progress of a call in the event of
interworking or in connection with the provision ofin-band information/pattems.

See table 9.67/GSM 04.08.

Message type: PROGRESS

Significance: global

Direction: network to mobile station

Table 9.67/GSM 04.08: PROGRESS message content

T e / Rcfcrcncc

Call control Protocol discriminator Mrotocol discriminator l0.2

10.3.2I"2
mess e We 10.4—

10.54.21

10.54.25

 
9.3.17.1 User—user

This information element is included when the PROGRESS message is sent by the network when the call has been
cleared by the remote user before it reached the active state to indicate that the remote user wants to pass user
information at call clearing time.

9.3.17a CC—Estab|ishment$(CCBS)$

A mobile station that does not suppoit the “Network initiated MO call” option shall treat this message as a message
with message type not defined for the PD.

This message is sent from the network to the mobile station to provide information on the call that the mobile station
should attempt to establish.
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See Table 9.6721/GSM 04.08.

CC-ESTABLISHMENT
local

network to mobile station

Message type:
Significance:

Direction:

Table 9.67aIGSM 04.08: CC-Establishment message content

rotocol discriminator 10.22
10.3.22

CC-Establishment
mess e We 10.4I

l0.5.4.22aI

* From the 4th IE onwards the message is coded in the same way as the SETUP message in MS to network direction
from the 4th 1E onwards.

 
9.3.17a.2

This information element contains the contents ofa SETUP message (Mobile Station to Network).

Setup container

9.3.17b CC-Establishment confirmed $(CCBS)$

A Network that does not support the “Network initiated MO call” option shall treat this message as a message with
message type not defined for the PD.

This message is sent by the mobile station to the network to indicate the requested channel characteristics for the call
which may be initiated by the mobile station .

See Table 9.67b/GSM 04.08.

Message type: CC-ESTABLISHMENT CONFIRMED

Significance: local

Direction: mobile station to network

Table 9.67blGSM 04.08: CC-ESTABLISHNIENT CONFIRIVIED message content

CC-Establishment
confirmed Message type

rotocol discriminator 10.22-
103.2

M 1
messae tve 10.4I Transaction identifier Transaction identifier I

10.54.22“-
10.5.4.5-
10.5.4.52-3'”)
10.5.4.1 1W2 '

9.3.17b.1

V

V

V

TV

TLV

TLV

The repeat indicator‘ information element shall be included if bearer capability 1 information element and bearer
capability 2 IE are both included in the message.

 
Repeat indicator
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9.3.17b.2 Bearer capability 1 and bearer capability 2

if, in any subsequent SETUP message to be sent on this transaction the bearer capability 1 information element is to be
followed by the bearer capability 2 1E, then the bearer capability 2 IE shall be included in this message.

9.3.17b.9 Cause

This information element is included if the mobile station is compatible but the user is busy.

9.3.18 Release

9.3.18.1 Release (network to mobile station direction)

This message is sent, from tl1e network to the mobile station to indicate that the network intends to release the
transaction identifier, and that the receiving equipment shall release the transaction identifier after sending RELEASE
COMPLETE.

See table 9.68/GSM 04.08.

Message type: RELEASE

Significance: local (note)

Direction: network to mobile station

Table 9.68lGSM 04.08: RELEASE message content (network to mobile station direction)

Tv we / Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

103.2— "2
Release Message type M V
mess e We 104

1054.11

10.5.4.11jT”
10.5.4.15ZT“
10.54.253T”

4-32 
NOTE: This message has local significance; however, it may carry information of global significance when used

as the first call clearing message.

9.3.18.1.1 Cause

This information element shall be included if this message is used to initiate call clearing.

9.3.18.1.2 Second cause

This information element may be included under the conditions described in section 5.4.4.123 “Abnormal cases"
(Clearing initiated by the network).

9.3.1813 Facility

This information element may be included for functional operation of supplementary services.
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9.3.18.1.4 User—user

This information element may be included in the network to mobile station direction, when the RELEASE message is
used to initiate call clearing, in order to transport user-user information from the remote user.

9.3.18.2 Release (mobile station to network direction)

This message is sent from the mobile station to the network to indicate that the mobile station intends to release the
transaction identifier, and that the receiving equipment shall release the transaction identifier after sending RELEASE
COMPLETE.

See table 9.6821/GSM 04.08.

Message type: RELEASE

Significance: local (note)

Direction: mobile station to network direction

Table 9.68aIGSM 04.08: RELEASE message content (mobile station to network direction)

IE1 Tve / Reference Presence Format Lenth
Call control Protocol discriminator V 1/2

protocol discriminator 10.2
Transaction identifier Transaction identifier V 1/2

10.3.2

messae t ‘e 10.4 M V
10.5.4.11

10.54.11

10.54.15

10.54.25

10.54.24

 
NOTE: This message has local significance; however, it may carry information of global significance when used

as the first call clearing message.

9.3.18.2.1 Cause

This information element shall be included if this message is used to initiate call clearing.

9.3.18.2.2 Second cause

This information element may be included under the conditions described in section 543.5 "Abnormal cases"
(Clearing initiated by the mobile station).

9.3.18.2.3 Facility

This information element may be included for functional operation of supplementary services.

9.3.18.2.4 User—user

This information element is included when the RELEASE message is used to initiate call clearing and the mobile
station wants to pass user information to the remote user at call clearing time.

9.3.1825 SS version

This information element shall not be included if the_/éicilily information element is not present in this message.
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This information element shall be included or excluded as defined in GSM 04.10. This information element should not

be transmitted unless explicitly required by GSM 04.10.

9.3.18a Recall $(CCBS)$

A mobile station that does not support the “Network initiated MO call” option shall treat this message as a message
with message type not defined for the PD.

This message is sentfrom the network to the mobile station to initiate the sending of the SETUP message. in addition it
provides information for user notification.

See Table 9.673/GSM 114.08.

Message type: RECALL
Significance: local

Direction: network to mobile station

Table 9.67aIGSM 04.08: Recall message content

TV re / Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 102

10.3.222 "2
inessc 'c 10.4— “W” Z

10.5.4.2] a—Z
10.54.15

9.3.18a.1 Recall Type

 
The purpose of the recall type information element is to describe the reason for the recall.

9.3.18a.2 Facility

The information element shall be included for functional operation of supplementary services.

9.3.19 Release complete

9.3.19.1 Release complete (network to mobile station direction)

This message is sent from the network to the mobile station to indicate that the network has released the transaction
identifier and that the mobile station shall release the transaction identifier.

See table 9.69/GSM 04.08.

Message type: RELEASE COMPLETE

Significance: local (note)

Direction: network to mobile station direction

Table 9.69IGSM 04.08: RELEASE COMPLETE message content (network to mobile station direction)

Tv e / Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

10.32I"2
Release complete Message type M V I
mess e tve 10.4

08 Cause Cause 0 TLV 4-3 2
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1 .5.4.110

1c Facility Facility TLV 2-?
10.54.15

10.54.25

NOTE: This message has local significance; however, it may carry information of global significance when used
as the first call clearing message.

93.19.11 Cause

This information element shall be included if the message is used to initiate call clearing.

9.3.1912 Facility

This information element may be included for functional operation of supplementary services.

9.3.19.1.3 User—user

This information element is included in the network to mobile station direction, when the RELEASE COMPLETE
message is used to initiate call clearing, in order to transport user-user information from the remote user.

9.3.19.2 Release complete (mobile station to network direction)

This message is sent from the mobile station to the network to indicate that the mobile station has released the
transaction identifier and that the network shall release the transaction identifier.

See table 9.69a/GSM 04.08.

Message type: RELEASE COMPLETE

Significance: local (note)

Direction: mobile station to network direction

Table 9.69aIGSM 04.08: RELEASE COMPLETE message content (mobile station to network direction)

h

/2

1

-32

—?

-35

.3

Call control Protocol discriminator
rotocol discriminator 10.2

Transaction identifier Transaction identifier10.3.2

M

Release complete Message type M

0
message twe 10.4
Cause Cause

10.5.4.11

1C Facility Facility
10.5 .4. 1 5

10.54.25
7F SS version SS version indicator

1 0.5.4.24

V

V 1

V

TLV

TLV 2

TLV

LV 2

2

 
NOTE: This message has local significance; however, it may cany information of global significance when used

as the first call clearing message.

9.3.19.2.1 Cause

This information element shall be included if the message is used to initiate call clearing.

9.3.19.2.2 Facility

This information element may be included for functional operation of supplementary services.
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93.19.23 User—user

This information element is included in the mobile station to network direction when the RELEASE COMPLETE

message is used to initiate call clearing and the mobile station wants to pass user information to the remote user at call
clearing time.

9.3.19.2.4 SS version.

This information element shall not be included if thefacilily information element is not present in this message.

This information element shall be included or excluded as defined in GSM 04.10. This information ele111ei1t should not

be transmitted unless explicitly required by GSM 0410.

9.3.20 Retrieve

This message is sent by the mobile user to request the retrieval ofa held call.

See table 9.69b/GSM 04.08 for the content of the RETRIEVE message.

For the use of this message, see GSM 04.10.

Message type: RETRIEVE

Significance: local

Direction: mobile station to network

Table 9.69bIGSM 04.08: RETRIEVE message content

M V 1/2

M V 1/2

Protocol discriminator
10. 2
Transaction identifier
10.3.2

Message type M V 1
10.4

Retrieve Acknowledge

C all control

protocol discriminator
Transaction identifier

Retrieve
messae tve
 

9.3 .21

This message is sent by the network to indicate that the retrieve function has been successfully performed.

See table 9.69c/GSM 04.08 for the content of the RETRIEVE ACKNOWLEDGE message.

For the use of this message, see GSM 04.10.

Message type: RETRIEVE ACKNOWLEDGE

Significance: local

Direction: network to mobile station

Table 9.69clGSM 04.08: RETRIEVE ACKNOWLEDGE message content

Call control Protocol discriminator M V l/2
rotocol discriminator 10.2

1/2
103.2I

Retrieve Acknowledge Message type M V 1
mess e tve 10.4

9.3.22 Retrieve Reject

This message is sent by the network to indicate the inability to perform the requested retrieve function.
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See table 9.69d/GSM 04.08 for the content of the RETRIEVE REJECT message.

For the use of this message, see GSM 04.10.

Message type: RETRIEVE REJECT

Significance: local

Direction: network to mobile station

Table 9.69dIGSM 04.08: RETRIEVE REJECT message content

IE1 Information element T_v_pe / Reference Presence Format Length
Call control Protocol discriminator M V 1/2
rotocol discriminator 10.2

1/2

Retrieve Reject Message type M V 1
messae tve 10.4

10.3.2I

 Z3-31

9.3.23 Setup

9.3.23.1 Setup (mobile terminated call establishment)

This message is sent by the network to the mobile station to initiate a mobile terminated call establishment.

See table 9.70/GSM 04.08.

Message type: SETUP

Significance: global

Direction: network to mobile station

Table 9.70IGSM 04.08: SETUP message content (network to mobile station direction)

rotocol discriminator 10.2

10.3.2

messae t ‘e 10.4

10.5422

10.5.45

10.5.45

10.54.15

10.5.4.2]

l0.5.4.23

number 10.5.4.9

D Calling party sub- Calling party subaddr.
address 10.54.10

IE1 Presence Format
M

Len th
1 /2<

1/2

>—>—oom(34:4:.
—1

C.)
_|_‘>—-u—- m

2-?

mu-
C")

%<

number 10.5.4.7“
Called party sub- Called party subaddr.
address 10.5.4.8

LLC repeat indicator Repeat indicator
10.54.22

7C Low layer Low layer comp. O TLV 2-15
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coniatibilityl 10.54.18

C0l11(ll;ll3IlI '11 10.54.187C L‘’““‘‘‘“‘
10.54.22Wk

comatibilit i 10.54.16j
comatibility ii 10.5416

10.5425

l0.5.l.l l1P”°""’L°"°' 2
l0.5.4.26fl

9.3.23.1.1 BC repeat indicator

 
The BC repeat indicator information element is included if and only if bearer capability 1 information element and
bearer capability 2 [E are both present in the message.

9.3.23.1.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 information element may be omitted in the case where the mobile subscriber is allocated only
one directory number for all services (ref: GSM 0907). The bearer capability 2 IE is missing at least if the bearer
capability 1 IE is missing.

9.3.23.1.3 Facility

This information element may be included for functional operation of supplementary services.

9.3.23.1.4 Progress indicator

This information element is included by the network

- in order to pass information about the call in progress e.g. in the event ofinterworking and/or

- to make the MS attach the user connection for speech.

9.3.23.1.5 Called party subaddress

Included in the Network-to-mobile station direction if the calling user includes a calledparty szzbaddress information
element in the SETUP message.

9.3.23.1.6 LLC repeat indicator

The LLC repeat indicator information element is included if and only if both following conditions hold:

- The BC repeat indicator IE is contained in the message.

- The low layer compatibility I IE is contained in the message.

If included, the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

9.3.2317 Low layer compatibility I

Included in the network-to-mobile station direction if the calling user specified a low layer compatibility.

9.3.23.1.8 Low layer compatibility ll

Included if and only if the LLC repeat indicator information element is contained in the message.
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9.3.23.1.9 HLC repeat indicator

The HLC repeal indicator information element is included if and only both following conditions hold:

- The BC repeal imlicalor IE is contained in the message.

- The high layer compatibility i IE is contained in the message.

If included, the HLC repeal indicator shall specify the same repeat indication as the BC repeal imlicalor IE.

9.3.23.1.1O High layer compatibility i

lncluded in the network-to-mobile station direction if the calling user specified a high layer compatibility.

9.3.23.1.11 High layer compatibility ii

Included if and only if the HLC repeat indicator information element is contained in the message.

9.323.112 User—user

May be included in the network to called mobile station direction when the calling remote user included a user-user
information element in the SETUP message.

9.3.23.‘l.‘l3 Priority

May be included by the network to indicate the priority of the incoming call if cMLPP is used.

9.323.114 Alert $(Network Indication of Alerting in the MS )$

May be included by the network to give some indication about alerting (category or level). If supported in the MS, this
optional indication is to be used by the MS as specified in GSM 02.07.

9.3.23.2 Setup (mobile originating call establishment)

This message is sent from the mobile station to the network to initiate a mobile originating call establishment.

See table 9.70a/GSM 04.08.

Message type: SETUP

Significance: global

Direction: mobile station to network

Table 9.70alGSM 04.08: SETUP message content (mobile station to network direction)

rotocol discriiniiiator 10.22
10.3.2I"2

messae t ‘e 10.42
10.54.221

3-15
10.5.4.5 T”
10.5.4.5kT“
1054.152T”

address 10.54.11’)2T“ 2'”
5E Called party BCD Called party BCD num. M TLV

3-15

3-43
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number 10.5.4.7

address 10.5.4.8‘*“‘“‘ "*‘”*”“‘”““"l j
10.54.22Ti

comatibilit I 10.54.18j
comatibility 11 10.54.18j

10.54.22Ti
com atibility i 10.54.16j
com atibility ii 10.54.16j

l0.5.4.25

10.5.4.24j
10.5.4.1 la

10.5.4.1 lb

15 CC capabilities Call Control Capabilities TLV
l0.5.4.5a

ID Facility $(CCBS)$ Facility TLV .
advanced recall alinment 105415

Not essential $ CCBS $ 10.54.152
93232.1 BC repeat indicator

The BC repeat indicator information element is included if and only if bearer capability 1 IE and bearer capability 2
IE are both present in the message.

9.3.2322 Facility

The information element may be included for functional operation of supplementary services.

Three different codings of this IE exist, for further details see 04.10.

93.23.23 LLC repeat indicator

The LLC repeat indicator information element is included if and only if both following conditions hold:

- The BC repeat indicator IE is contained in the message.

- The low layer compatibility I IE is contained in the message.

If included, the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

93232.4 Low layer compatibility I

The information element is included in the MS-to-network direction when the calling MS wants to pass low layer
compatibility information to the called user.

9.3.23.2.5 Low layer compatibility ll

Included if and only if the LLC repeat indicator information element is contained in the message.

9.3.23.2.6 HLC repeat indicator

The HLC repeat indicator information element is included if and only if both following conditions hold:

- The BC repeat indicator IE is contained in the message.
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- The high layer compatibility i IE is contained in the message.

If included, the HLC repeal indicator shall specify the same repeat indication as the BC repeal indicator IE.

9.3.2327 High layer compatibility i

The information ele111ent is included when the callii1g MS wants to pass high layer compatibility information to the
called user.

9.3.2328 High layer compatibility ii

Included if and only if the HLC repeat indicator information element is contained in the message.

9.3.2329 User—user

The information element is included in the calling mobile station to network direction when the calling mobile station
wants to pass user information to the called remote user.

9.3.23.2.1O SS version

This information element shall not be included if thefacility infori11atioi1 element is not present in this i11essage.

This information element shall be included or excluded as defined in GSM 04.10. This information ele111ei1t should not

be transmitted unless explicitly required by GSM 04.10.

9.3.23.2.11 CLIR suppression

The information element may be included by the MS (see GSM 04.81). If this information element is included the CLIR
invocation IE shall not be included.

9.323.212 CLIR invocation

The information element i11ay be included by the MS (see GSM 04.81). If this information element is included the CLIR
suppression IE shall i1ot be included.

9.3.23.2.‘l3 CC Capabilities

This information element may be included by the mobile station to indicate its call control capabilities.

9.3.23a Start CC $(CCBS)$

A Network that does not support the “Network initiated MO call” option shall treat this message as a message with
message type not defined for the PD.

This message is sent by the mobile station to the network to open a Call Control transaction which the network has
requested the mobile station to open.

See Table 9.70b/GSM 04.08,

Message type: START CC
Significance: local
Direction: mobile station to network

Table 9.70bIGSM 04.08: START CC message content

Tv we I Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator ll'l.2

l/2
l 0.3.2I“*°‘””‘°’ 

Start CC Message type
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mess e tve 10.4

 
15 CC Capabilities Call Control Capabilities TLV 3

10.5.4.5a

9.3.23a.1 CC Capabilities

This information element may be included by the mobile station to indicate its call control capabilities

9.3.24 Start DTMF

This message is sent by the i11obile station to the network and contains the digit the network should reconvert back into
a DTMF tone which is then applied towards the rei11ote user.

See table 9.71/GSM 04.08.

Message type: START DTMF

Significance: local

Direction: mobile station to network

Table 9.71IGSM 04.08: START DTMF message content

rotocol discriminator 10.22
10.3.22

1/2

Start DTMF
messe 'e 10.4—

10.54.17

9.3.25 Start DTNIF Acknowledge

This message is sent by the network to the mobile station to indicate the successful initiation of the action requested by
the START DTMF message (conversion of the digit contained in this message into a DTMF tone).

 
See table 9.72/GSM 04.08.

Message type: START DTl\/[F ACKNOWLEDGE

Significance: local

Direction: network to mobile station

Table 9.72lGSM 04.08: START DTMF ACKNOWLEDGE message content

Tv we / Reference
Call control Protocol discriminator M V 1/2
rotocol discriminator 102

10.3.2I"2
10.4messe 'e

2C Keypad facility Keypad facility M TV 2
10.5.4.1 7
 

9.3.25.1 Keypad facility

This information element contains the digit corresponding to the DTMF tone that the network applies towards the
remote user.
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9.3.26 Start DTNIF reject

This message is sent by the network to the mobile station, if the network can not accept the START DTMF message.

See table 9.73/GSM 04.08.

Message type: START DTMF REJECT

Significance: local

Direction: network to mobile station

Table 9.73lGS|V| 04.08: START DTMF REJECT message content

“*"”°“"°‘
10.3.22

1/2

messae t ‘e 10.4S“"”’”‘F “”““‘“""e
Cause Cause M LV10.5.4.11

9.3.27 Status

This message is sent by the mobile station or the network at any time during a call to report certain error conditions
listed in section 8. It shall also be sent in response to a STATUS ENQUIRY message.

 
See table 9.74/GSM 04.08.

Message type: STATUS

Significance: local

Direction: both

Table 9.74IGSM 04.08: STATUS message content

T )0 / Rcfcrcncc
Call control Protocol discriminator 1/2
rotocol discriminator 10.2

103.2

Status Message type 1

3-31

IE1 ‘
V

V

V
10.4

LV

V

LV

M

message type
Cause 10.5.4.11 -

10.5.4.62
10.5.4.4A“‘l‘la” Z

9.3.27.1 Auxiliary states

M

M

Cause M

M 
The information element is included if and only if the call state is “active" or "mobile originating modify" and any
auxiliary state is different from "idle“. For the definition of the auxiliary states see GSM 04.83 and GSM 0484
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9.3.28 Status enquiry

This message is sent by the mobile station or the network at any time to solicit a STATUS message from the peer layer
3 entity. Sending of STATUS message in response to a STATUS ENQUIRY message is mandatory.

See table 9.75/GSM 04.08.

Message type: STATUS ENQUIRY

Significance: local

Direction: both

Table 9.75lGSM 04.08: STATUS ENQLIIRY message content

Call control Protocol discriminator M V l/2
rotocol discriminator 10.2

103.2I“2
Status enquiry Message type M V 1
mess e We 10.4

9.3.29 Stop DTMF

This message is sent by a mobile station to the network and is used to stop the DTMF tone sent towards the remoteuser.

 
See table 9.76/GSM 04.08.

Message type: STOP DTMF

Significance: local

Direction: mobile station to network

Table 9.76lGSM 04.08: STOP DTMF message content

Tv we I Reference

Call control Protocol discriminatorrotocol discriminator 10.2

l0.3.22"2
Stop DTMF Message type M Vmess e tve 10.4

9.3.30 Stop DTMF acknowledge

 
This message is sent by the network to the mobile station to indicate that the sending of the DTMF tone has been
stopped.

See table 9.77/GSM 04.08.

Message type: STOP DTMF ACKNOWLEDGE

Significance: local

Direction: network to mobile station

Table 9.77IGSM 04.08: STOP DTMF ACKNOWLEDGE message content

 rotocol discriminator 10.22
Transaction identifier Transaction identifier M V 1/2

10.3.2
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Stop DTMF acknowledge Message type M V 1
message tyne 10.4

9.3.31 User information

This message is sent by the mobile station to the network to transfer information to the remote user. This message is
also sent by the network to the mobile station to deliver information transferred from the remote user. This message is
used if the user-to-user transfer is part of an allowed information transfer as defined in GSM 04.10.

See table 9.78/GSM 04.08.

Message type: USER INFORMATION

Significance: access

Direction: both

Table 9.78IGSM 04.08: USER INFORMATION message content

rotocol discriminator 10.22
10.3.22

1/2

User Information
inesse 'e 104—

10.54.25—
10.54.19Kj

9.3.31.1 User—user

 
Some networks may only support a maximum length of 35 octets. Procedures for interworking are not currently defined
and are for further study.

9.3.31.2 More data

The information element is included by the sending user to indicate that another USER INFORMATION message
pertaining to the same message block will follow.

9.4 GPRS Mobility Management Messages

9.4.1

This message is sent by the MS to the network in order to perform a GPRS or combined GPRS attach. See
table 9.4.1/GSM 04.08.

Attach request

Message type: ATTACH REQUEST

Significance: dual

Direction: MS to network
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Table 9.4.1IGSM 04.08: ATTACH REQUEST message content

IEIIIEEI

10.2-2
10.3.1-2
10.4-K
10.5.5.12-K
10.5.5.2-21

number 10.5.1.2-21
10.5.5.6-21
10.5.5.7-
10.5.1.8-K1
10.5.5.13-K
10.5.5.12.aZ
10.5.5.8-KI

Requested STANDBY timer value Timer

Old routing area identification Routing area identification TV 7

TV 2

TV 2
10.5.5.16

10.5.5.15

MS classmark MS classmark 1 TV 2
10.5.1.5

Requested READY timer Timer

9.4.1.0 MS Radio Access capability

value 10.5.5.16

This IE may be included by the MS in order to provide its radio access capabilities.

9.4.1.1 Old P—TMS| signature

This IE is included ifa valid P-TMSI and P-TMSI signature are stored in the MS.

9.4.1 .2

This IE is included if the MS has stored the old RAI and an associated valid P-TMSI.

Old routing area identification

9.4.1.3 Requested READY timer value

This IE may be included if the MS wants to indicate :1 preferred value for the READY timer.

9.4.1.4 Requested STANDBY timer value

This IE may be included if the MS wants to indicate :1 preferred value for the STANDBY timer.

9.4.2 Attach accept

This message is sent by the network to the MS to indicate that the corresponding attach request has been accepted. See
table 9.4.2/GSM 04.08.

Message type: ATTACI-I ACCEPT
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Significance: dual

Direction: network to MS

Table 9.4.2IGSM 04.08: ATTACH ACCEPT message content

IEIIEEIEEI

10.2-2
10.3.1-2
10.4-K
10.5.5.1-2
10.5.5.7-K
10.5.5.15-3
10.5.5.16-1
10.5.5.8Z
10.5.5.6-3

value 10.5.5.16Z
10.5.5.16Z
10.5.5.13Z
10.5.1.4Z
10.5.5.143

9.4.2.1 Routing area identification

This IE is included if the old routing area identification sent in the corresponding Attach request message does i1ot
match the current routing area.

9.4.2.2 P-TMSI signature

This IE may be included to assign ai1 identity to the MS’s GMM context.

9.4.2.3 Negotiated DRX parameter

This IE may be included to indicate the negotiated value for the DRX parameter.

9.4.2.4 Negotiated READY timer

This IE may be included to indicate a value for the READY timer.

9.4.2.5 Negotiated STANDBY timer

This IE may be included to indicate a value for the STANDBY timer.

9.4.2.6 Allocated P-TMSI

This IE may be included to assign a P-TMSI to an MS in case of a GPRS or combined GPRS attach.
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9.4.2.7 MS identity

This IE may be included to assign or unassigii a TMSI to an MS in case of a combined GPRS attach.

9.4.2.8 Gl\/IM cause

This IE shall be included when IMSI attach for noii-GPRS services was not successful during a combined GPRS attach
procedure.

9.4.3 Attach complete

This message is sent by the MS to the network ifa P-TMSI IE was included within the attach accept message. See
table 9.4.3/GSM 04.08.

Message type: ATTACH COMPLETE

Significance: dual

Direction: MS to network

Table 9.4.3IGSM 04.08: ATTACH COMPLETE message content

Information Element Type/ReferenceProtocol discriminator Protocol discriminator
10.2

IEI

Skip indicator Skip indicator
-‘

10.4

Force to standby Force to standby
-‘

Spare half octet Spare half octet
-‘

9.4.4 Attach reject

This message is sent by the network to the MS to indicate that the corresponding attach request has been rejected. See
table 9.4.4/GSM 04.08.

 
Message type: ATTACH REJECT

Significance: dual

Direction: network to MS

Table 9.4.4lGSM 04.08: ATTACH REJECT message content

E lnforrnation Element T - e/Reference  

10.2-2
Skip indicator Skip indicator V 1/2

10.3.1

10.41Attach reject message identity Message type “GMM cause GMM cause |\/I V 1
10.5.5.14

9.4.5 Detach request

 
This message is sent either by the MS or by the network to request release ofa GMM context. See
table 9.4.5/GSM 04.08.
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Message type: DETACH REQUEST

Significance: dual

Direction: both

Table 9.4.5IGSM 04.08:DETACH REQUEST message content

IEI

10.2-1
Skip indicator Skip indicator V 1/2

10.3.1

10.41Detach request message identity Message type “
Detach type Detach type V 1/2

10.5.5.5

Spare half octet Spare half octet V 1/2
10.5.1.8

10.5.5.14-3
9.4.5.1 GMM cause

 
This IE shall be included in case the network initiates the detach procedure and the detach reason has to be indicated to
the MS, e.g. due to a failed IMEI check.

9.4.6 Detach accept

This message is sent by the network or the MS to indicate that the detach procedure has been completed. See
table 9.4.6/GSM 0408.

Message type: DETACH ACCEPT

Significance: dual

Direction: both

Table 9.4.6IGSM 04.08:DETACH ACCEPT message content

IEIIEEIEEI 

 
10.2-2

Skip indicator Skip indicator V 1/2
10.3.1

V 1Detach accept message identity Message type M
10.4

 

9.4.7 P—TMS| reallocation command

This message is sent by the network to the MS to reallocate a P-TMSl. See table 9.4.7/GSM 0408.

Message type: P-TMSI REALLOCATION COMMAND

Significance: dual

Direction: network to MS
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Table 9.4.7IGSM 04.03: P-TMSI REALLOCATION COMMAND message content

Ilillfll

10.2-2
10.3.1-2

messae identit 10.4-K
10.5.5.13-K1
10.5.5.15-23
10.5.5.7-2
10.5.1.8-2
10.5.5.8-31

 
9.4.7.1 P-TMSI signature

This lE may be included to assign an identity to the MS’s GMM context.

9.4.8

This message is sent by the MS to the network to indicate that reallocation of a P-TMSI has taken place. See
table 9.4.8/GSM 04.08.

P-TMSI reallocation complete

Message type: P-TMSI REALLOCATION COMPLETE

Significance: dual

Direction: MS to network

Table 9.4.8IGSM 04.08: P-TMSI REALLOCATION COMPLETE message content

Information Element T e/Reference Presence Forrnat LenthIEI

10.2-2
Skip indicator Skip indicator 1/2

10.3.1

P-TMSI reallocation complete Message type 1
messae identi 10.4 10.5.5.7-22

10.5.1.8-22
9.4.9

This message is sent by the network to the MS to initiate authentication of the MS identity. Additionally, the ciphering
mode is set, indicating whether ciphering will be performed or not. See table 9.4.9/GSM 04.08.

Authentication and ciphering request

Message type: AUTHENTICATION AND CIPHERING REQUEST

Significance: dual

Direction: network to MS
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Table 9.4.9IGSM 04.08: AUTHENTICATION AND CIPHERING REQUEST message content

E Information Element T elReference  

10.2If
10.3.1I}

reuest messae identi 10.4If
10.5.5.3If

number 10.5.1.2If
10.5.5.10If
10.5.5.4If
10.5.5.7If
10.5.1.8If
10.5.3.1If

9.4.9.1 Authentication Parameter RAND

This IE shall only be included if authentication shall be performed.

 
9.4.10 Authentication and ciphering response

This message is sent by the MS to the network in response to an Authentication and ciphering request message. See
table 9.4.10/GSM 04.08.

Message type: AUTHENTICATION AND CIPHERING RESPONSE

Significance: dual

Direction: MS to network

Table 9.4.10IGSM 04.08: AUTHENTICATION AND CIPHERING RESPONSE message content

IEIIEEEI

10.2If
Skip indicator Skip indicator V 1/2

10.3.1

-Authentication and ciphering GPRS message type10.4resonse messae identi 2
Force to standby Force to standby V 1/2
_KZZ

Spare half octet Spare half octet V 1/2
_KZZ

Authentication parameter SRES Authentication parameter SRES TV
_ZZZ

IMEISV Mobile identity TLV 11
_ZZZ

 
9.4.10.1 Authentication Parameter SRES

This IE is included if authentication was requested within the corresponding authentication and ciphering request
message.

9.4.10.2 IMEISV

This IE is included if requested within the corresponding authentication and ciphering request message.
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9.4.11

This message is sent by the network to the MS to indicate that authentication has failed (and that the receiving MS shall
abort all activities). See table 9.4.11/GSM 04.08.

Authentication and ciphering reject

Message type: AUTHENTICATION AND CIPHERING REJECT

Significance: dual

Direction: network to MS

Table 9.4.11IGSlVl 04.03: AUTHEN1'lCA1'lON AND CIPHERING REJECT message content

IEIIEEEI

10.2If
Skip indicator Skip indicator V 1/2

10.3.1

Authentication and ciphering Message type V 1
re'ect messae identi 10.4

9.4.12 Identity request

This message is sent by the network to the MS to request submission of the MS identity according to the specified
identity type. See table 9.4.12/GSM 04.08.

 
Message type: IDENTITY REQUEST

Significance: dual

Direction: network to MS

Table 9.4.12lGSM 04.08: IDENTITY REQUEST message content

Iimfil
Protocol discriminator Protocol discriminator

10.2

Skip indicator Skip indicator
10.3.1

10.5.5 9

10.5.5.7

9.4.13

This message is sent by the MS to the network in response to an icI'ei7li'ly request message providing the requested
identity. See table 9.4.13/GSM 04.08.

IE]

- Identity request message identity Message type10.4 
Identity response

Message type: IDENTITY RESPONSE

Significance: dual

Direction: MS to network
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Table 9.4.13lGSM 04.08: IDENTITY RESPONSE message content

IEIIEEEII

10.2I-
Skip indicator Skip indicator V 1/2

10.3.1
V 1

identi 10.4I
10.5.1.4I
10.5.5.7I-
10.5.1.8I-

9.4.14 Routing area update request

Mobile Identity

This message is sent by the MS to the network either to request an update ofits location file or to request an IMSI
attach for non-GPRS services. See table 9.4.14/GSM 04.08.

Message type: ROUTING AREA UPDATE REQUEST

Significance: dual

Direction: MS to network

Table 9.4.14IGSM 04.03: ROUTING AREA UPDATE REQUEST message content

IEI-I

10.2--
10.3.1--

messae identi 10.4--
10.5.5.18--

number 10.5.1.2--
10.5.5.7--
10.5. 5.19--
10.5.5.15---
10.5.5.12.a-
10.5.5.8---
10.5.5.16--
10.5.5.16--
10.5.1.5--

9.4.14.0 MS Radio Access capability

This IE may be included by the MS in order to provide its radio access capabilities.

9.4.14.1 Old P—TMSl signature

This IE is included by the MS if it was received from the network in an ATTACH ACCEPT or ROUTING AREA
UPDATE ACCEPT message.
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9.4.14.2 Requested READY timer value

This IE may be included if the MS wants to indicate a preferred value for the READY timer.

9.4.14.3 Requested STANDBY timer value

This IE may be included if the MS wants to indicate a preferred value for the STANDBY timer.

9.4.15 Routing area update accept

This message is sent by the network to the MS to provide the MS with GPRS mobility management related data in
response to a routing area update request message . See table 9.4.15/GSM 0408.

Message type: ROUTING AREA UPDATE ACCEPT

Significance: dual

Direction: network to MS

Table 9.4.15IGSM 04.08: ROUTING AREA UPDATE ACCEPT message content

lnfonnation Element Presence
Protocol discriminator Protocol discriminator

10.2

Skip indicator Skip indicator
10.3.1

Routing area update accept Message type
messa - e identi 10.4

10.5.5.7

10.5.5.17

10.55.15

10.5.5.8

10.5.5.13

10.5.1.4?? MS'
‘.7? Routing area identification 10.5.5.15

10.5.5.11

Negotiated READY timer value 10.55.15

Negotiated STANDBY timer value 10.55.15

10.5.5.14Re“
9.4.15.1 P—TMS| signature

This IE may be included to assign an identity to the MS’s GMM context.

Format
V

Length
1/2

1/2

1

\J ‘U

NNNINNN-h—‘ (.0

j

2 T

—l

9.4.15.2 P—TMS|

This IE may be included in case ofa GPRS or combined routing area updating procedure.

9.4.15.3 TMSI

This IE may be included in case of a combined routing area updating procedure.
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9.4.15.4

This IE shall be included in case of P-TMSI and/or TMSI allocation or in case ofa combined GPRS routing area
updating procedure.

Rou'|:ing area identification

9.4.15.5 List of LLC V(R)S

This IE shall be included in case of an inter SGSN routing area updating, if there are LLC connections that have been
established in acknowledged transfer mode.

9.4.15.6

This IE may be included to indicate a value for the READY timer.

Negotiated READY timer value

9.4.15.7 Negotiated STANDBY timer value

This IE may be included to indicate a value for the STANDBY timer.

9.4.15.8 GIVIM cause

This IE shall be included if IMSI attach was not successful for non-GPRS services during a combined GPRS routing
area updating procedure.

9.4.16 Routing area update complete

This message shall be sent by the MS to the network in response to a routing area update accept message if a P-TMSI
and/or a TMSI has been assigned and/or if there are established LLC connections. See table 9.4.16/GSM 04.08,

Message type: ROUTING AREA UPDATE COMPLETE

Significance: dual

Direction: MS to network

Table 9.4.16IGSM 04.08: ROUTING AREA UPDATE COMPLETE message content

Information Element TypelReference Presence Format Length
Protocol discriminator Protocol discriminator M V 1/2

10.2

10.3.1I21
messae identit 10.4I ‘

10.5.5.7I
10.5.1.8If
10.5.5.11IX

 
9.4.16.1 List of LLC V(R)S

This IE shall be included if the routing area update accept message contained this IE.

9.4.17 Routing area update reject

This message is sent by the network to the MS in order to reject the routing area update procedure. See
table 9.4.17/GSM 04.08.

Message type: ROUTING AREA UPDATE REJECT

Significance: dual
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Direction: MS to network

Table 9.4.17IGSM 04.08: ROUTING AREA UPDATE REJECT message content

E Information Element TypelReference Length

10.2If
Skip indicator Skip indicator V 1/2

10.3.1

Routing area update reject Message type V 1
message identity 10.4

10.5.5.14If
9.4.18 GMM Status

This message is sent by the MS or by the network at any time to report certain error conditions listed in section 8. See
table 9.4.18/GSM 04.08.

 
Message type: GMM STATUS

Significance: loeal

Direction: both

Table 9.4.18IGSM 04.08: GMM STATUS message content

Information Element TypelReference Presence Format Length
Protocol discriminator Protocol discriminator M V 1/2

10.2

Skip indicator Skip indicator V 1/2
10.3.1

10.4-GMM STATUS message identity Message type n
GMM cause GMM cause V 1

10.5.5.1

9.4.19 GMM Information

 
This message is sent by the network at any time to sent certain information to the MS.
See table 9.4.1‘)/GSM 04.08.

Message type: GMM INFORMATION

Significance: loeal

Direction: network to mobile station
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Table 9.4.19IGSM 04.08: GMM INFORMATION message content

IEIIIEEEI

10.2--
e 10.4GMM INFORMATION message GPRS message type I

Skip indicator Skip indicator V 1/2
10.3.1

10.5.3.5a--
10.5.3.5a--
10.5.3.8--
10.5.3.9---

9.4.19.1 Full name for network

 
This IE may be sent by the network. If this IE is sent, the contents of this IE indicate the "full length name of the
network“ that the network wishes the mobile station to associate with the MCC and MNC contained in the routing area
identification of the current cell.

9.4.19.2 Short name for network

This IE may be sent by the network. If this IE is sent, the contents of this IE indicate the "abbreviated name of the
network“ that the network wishes the mobile station to associate with the MCC and MNC contained in the routing area
identification of the cell the MS is currently in.

9.4.19.3 Network time zone

This IE may be sent by the network. The mobile station should assume that this time 7.one applies to the routing area of
the cell the MS is currently in.

9.4.19.4 Network time zone and time

This IE may be sent by the network. The mobile station should assume that this time zone applies to the routing area the
MS is currently in. The mobile station shall not assume that the time information is accurate.

9.5 GPRS Session Management Messages

9.5.1 Activate PDP context request

This message is sent by the MS to the network to request activation of a PDP context.
See table 9.5.1/GSM 04.08.

Message type: ACTIVATE PDP CONTEXT REQUEST

Significance: global

Direction: MS to network
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Table 9.5.1IGSM 04.03: ACTIVATE PDP CONTEXT REQUEST message content

IEI-Em‘

10.2-HZ
10.3.2-HZ

messae identi 10.4HZ
10.5.6.2HZ
10.5.6.9HZ

Len - th
1/2

1/2

10.5.6.4K
10.5.6.1

10.5.6.33
9.5.1.1

Requested QoS Quality of service 4
10.5.6.5

TLV 3 - 255

This IE is included in the message when the MS selects a specific extemal network to be connected to.

 
Access point name

9.5.1.2 Protocol configuration options

This IE is included in the message when the MS provides protocol configuration options for the external PDN.

9.5.2

This message is sent by the network to the MS to acknowledge activation ofa PDP context.
See table 9.5.2/GSM 04.08.

Activate PDP context accept

Message type: ACTIVATE PDP CONTEXT ACCEPT

Significance: global

Direction: network to MS
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Table 9.5.2IGSM 04.03: ACTIVATE PDP CONTEXT ACCEPT message content

Protocol discriminator Protocol discriminator
10.2

Transaction identifier Transaction identifier

10.3.2

message identity 10.4K
Negotiated LLC SAPI LLC service access point identifier

10.5.6.9

Negotiated Q08 Quality of sen/ice
10.5.6.5

10.5.6.10

10.5.1.8

10.5.6.4

10.5.6.3

9.5.2.1 Protocol configuration options

TLV

 
This IE is included in the message when the network wishes to transmit protocol configuration options for the external
PDN.

9.5.3 Activate PDP context reject

This message is sent by the network to the MS to reject activation ofa PDP context.
See table 9.5.3/GSM 04.08.

Message type: ACTIVATE PDP CONTEXT REJECT

Significance: global

Direction: network to MS

Table 9.5.3IGSM 04.08: ACTIVATE PDP CONTEXT REJECT message content

IEI Information Element TypelReference Presence Format Length
Protocol discriminator Protocol discriminator

10.2
Transaction identifier Transaction identifier

10.3.2

Activate PDP context reject Message type
messae identi 10.4

9.5.4 Request PDP context activation

 
This message is sent by the network to the MS to initiate activation ofa PDP context.
See table 9.5.4/GSM 04.08.

Message type: REQUEST PDP CONTEXT ACTIVATION

Significance: global

Direction: network to MS
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Table 9.5.4lGSM 04.08: REQUEST PDP CONTEXT ACTIVATION message content

IEI Information Element T eIReference -3135-

10.2--
10.3.2--

Request PDP context activation GPRS message type V 1
messae identi 10.4

10.5.6.41Offered PDP address Packet data protocol address “

9.5.5 Request PDP context activation reject

 
This message is sent by the MS to the network to reject initiation ofa PDP context activation.
See table 9.5.5/GSM 0408.

Message type: REQUEST PDP CONTEXT ACTIVATION REJECT

Significance: global

Direction: MS to network

Table 9.5.5IGSM 04.08: REQUEST PDP CONTEXT ACTIVATION REJECT message content

IEI-I!EE-

10.2--
10.3.2--

messae identi 10.4--
10.5.6.4--
10.5.6.6--

9.5.6 Modify PDP context request

 
This message is sent by the network to the MS to request modification of an active PDP context identified by NSAPI.
See table 9.5.6/GSM 0408.

Message type: MODIFY PDP CONTEXT REQUEST

Significance: global

Direction: network to MS
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Table 9.5.6IGSM 04.03: MODIFY PDP CONTEXT REQUEST message content

IEIIEEEI

10.2III
Transaction identifier Transaction identifier 1/2

10.3.2

Modify PDP context request Message type
messae identi 10.4

1

1/2
10.5.6.10I
10.5.1.8I
10.5.6.9I ‘
10.5.6.5III

9.5.7 Modify PDP context accept

This message is sent by the MS to the network to acknowledge the modification of an active PDP context. See
table 9.5.7/GSM 04.08.

1/2 
Message type: MODIFY PDP CONTEXT ACCEPT

Significance: global

Direction: MS to network

Table 9.5.7IGSM 04.03: MODIFY PDP CONTEXT ACCEPT message content

IEIIEEEI

It
It

messae identi 10.4-1
9.5.8 Deactivate PDP context request

This message is sent to request deactivation of an active PDP context. See table 9.5.8/GSM 04.08.

 
Message type: DEACTIVATE PDP CONTEXT REQUEST

Significance: global

Direction: both

Table 9.5.8IGSM 04.08: DEACTIVATE PDP CONTEXT REQUEST message content

IEIIEEEIProtocol discriminator Protocol discriminator V 1/2

V 1/2
10.2
Transaction identifierTransaction identifier
10.3.2

messae identi 10.4If
10.5.6.6II
 

9.5.9

This message is sent to acknowledge deactivation of the PDP context requested in the corresponding Deactivate PDP
context request message. See table 9.5.9/GSM 04.08.

Deactivate PDP context accept
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Message type: DEACTIVATE PDP CONTEXT ACCEPT

Significance: global

Direction: both

Table 9.5.9IGSM 04.08: DEACTIVATE PDP CONTEXT ACCEPT message content

E Information Element TypelReference  Length

10.21Protocol discriminator Protocol discriminator n
10.3.21 Transaction identifier Transaction identifier n

Deactivate PDP context accept
messa o e identi

9.5.10 Activate AA PDP context request

This message is sent by the MS to the network to initiate activation of an AA PDP context.
See table 9.5. I 0/GSM 04.08.

10.4

M
 

Message type: ACTIVATE AA PDP CONTEXT REQUEST

Significance: global

Direction: MS to network

Table 9.5.10IGSM 04.03: ACTIVATE AA PDP CONTEXT REQUEST message content

IEI-EEEH Length-

Protocol discriminator Protocol discriminator10.2
Transaction identifier Transaction identifier 1/2

10.3.2

Activate AA PDP context request Message type 1
message identity 10.4

10.5.6. 53-
protocol address 10.5.6.4K

10.5.6.13
Protocol configuration options Protocol configuration options M LV 3 — 255

10.5.6.3

Requested AA—READY timer Timer 0 TV 2
value 10.5.5.16

9.5.10.1 Access point name

 NSAPI Network service access point identifier 1
10.5.6.2

This IE is included in the message when the MS selects a specific external network to be connected to.

9.5.10.2 Protocol configuration options

This IE is included in the message when the MS provides protocol conliguration options for the external PDN.

9.5.10.3 Requested AA—READY timer value

This IE may be included if the MS wants to indicate a preferred value for the AA—READY timer.
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9.5.11 Activate AA PDP context accept

This message is sent by the network to the MS to acknowledge the activation of an AA PDP context. See
table 9.5.11/GSM 04.08.

Message type: ACTIVATE AA PDP CONTEXT ACCEPT

Significance: global

Direction: network to MS

Table 9.5.11IGS|V| 04.03: AC'|'|VATE AA PDP CONTEXT ACCEPT message content

IEI-Em‘ Lenth

10.2-HZ
10.3.2-HZ

messae identi 10.4HZ
10.5.6.5HZ
10.5.5.1422
10.5.6.4K
10.5.6.10

10.5.1.8

10.5.6.6K
10.5.6.3

10.5.5.16K
9.5.11.1 Protocol configuration options

 
This IE may be included ifthe network wishes to transmit protocol configuration options from the extcmal PDN.

9.5.11.2 Negotiated AA—Ready timer value

This IE may be included ifthe network wants to indicate a value for the AA-READY timer.

9.5.12 Activate AA PDP context reject

This message is sent by the network to the MS to reject the activation of an AA PDP context. See
table 9.5.12/GSM 0408.

Message type: ACTIVATE AA PDP CONTEXT REJECT

Significance: global

Direction: network to MS
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Table 9.5.12IGSM 04.08: ACTIVATE AA PDP CONTEXT REJECT message content

IEI Information Element T eIReference -3135-

10.2--
10.3.2--

messae identi 10.4--
10.5.6.6--

9.5.13 Deactivate AA PDP context request

This message is sent to request deactivation of an active AA PDP context. See table 9.5.13/GSM 04.08.

 
Message type: DEACTIVATE AA PDP CONTEXT REQUEST

Significance: global

Direction: network to MS

Table 9.5.13IGSM 04.03: DEAC1'lVATE PDP CONTEXT REQUEST message content

IEI-I§EE-

10.21Protocol discriminator Protocol discriminator
10.3.21Transaction identifier Transaction identifier

reuest messa e identi 10.4--
10.5.6.8--

9.5.14 Deactivate AA PDP context accept

 
This message is sent to acknowledge deactivation of an AA PDP context requested by the corresponding Deactivate AA
PDP context request message. See table 9.5.14/GSM 04.08.

Message type: DEACTIVATE AA PDP CONTEXT ACCEPT

Significance: global

Direction: MS to network

Table 9.5.14lGSM 04.03: DEACTIVATE AA PDP CONTEXT ACCEPT message content

IEI-3§EE- 

  
10.21Protocol discriminator Protocol discriminator n

Transaction identifier Transaction identifier V 1/2
10.3.2

V 1Deactivate AA PDP context Message type M
accept message identity 10.4

9.5.15 SM Status

This message is sent by the network or the MS to pass infonnation on the status of the indicated context. See
table 9.5. I5/GSM 04.08.

Message type: SM Status

Significance: local

Direction: both
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Table 9.5.15IGSM 04.08: SM STATUS message content

IEIIEEEI

10.2--
10.3.2--
10.4

Cause SM Cause 1
10.5.6.6
 

10 General message format and information elements

coding

The figures and text in this section describe the Information Elements contents.

10.1 Overview

Within the Layer 3 protocols defined in GSM 04.08, every message with the exception of the messages sent on the
BCCH, downlink CCCH, SCH, RACH; and the HANDOVER ACCESS message, is a standard L3 message as defined
in GSM 04.07 [20]. This means that the message consists of the following parts:

a) protocol discriminator;

b) transaction identifier;

e) message type;

d) other infomiation elements; as required.

This organi7.ation is illustrated in the example shown in figure l0.l/GSM 04.08.

8 7 6 5 4 3 2 1

Transaction identifier Protocol discriminator octet 1
or Skip Indicator

Message type octet 2
etc... Other information elements as required

Figure 10.1lGSM 04.08 General message organization example

Unless specified otherwise in the message descriptions of section 9, a particular information element shall not be
present more than once in a given message.

The tenn "default“ implies that the value defined shall be used in the absence of any assignment, or that this value
allows negotiation of alternative values in between the two peer entities.

When a field extends over more than one octet, the order of bit values progressively decreases as the octet number
increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet
of the field.
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10.2

The Protocol Discriminator (PD) and its use are defined in GSM 04.07 [20]. GSM 04.08 defines the protocols relating
to the PD values:

Protocol Discriminator

4 3 2 1

0 0 1 1 Call Control; call related SS messages
0 1 0 1 Mobility Management messages for non-GPRS services
0 1 1 0 Radio Resource management messages
1 0 0 0 Mobility Management i11essages for GPRS services
1 0 1 0 Session Management messages

bits

except the call related SS procedures, which are defined in GSM 04.10.

10.3 Skip indicator and transaction identifier

10.3.1

Bits 5 to 8 of the first octet of every Radio Resource management message and Mobility Management message and
GPRS MobilityManagement message contains the skip indicator. A message received with skip indicator different from
0000 shall be ignored. A message received with skip indicator encoded as 0000 shall i1ot be ignored (unless it is
ignored for other reasons). A protocol entity sending a Radio Resource management message or a Mobility
Management message or a GPRS Mobility Management message shall encode the skip indicator as 0000.

Skip indicator

10.3.2 Transaction identifier

Bits 5 to 8 of the first octet of every message belonging to the protocols “Call Control; call related SS messages” and
“Session Management”contain the transaction identifier (TI). The transaction identifier and its use are defined in
GSM 04.07 [20].

10.4 Message Type

The message type IE and its use are defined in GSM 0407 [20]. Tables l0.3/GSM 04.08, 10.4/GSM 04.08, and
l0.4a/GSM 04.08 define the value part of the message type IE used in the Radio Resource management protocol, the
Mobility Management protocol, the Call Control protocol, and Session management protocol.
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Table 10.1IGSM 04.08 (page 1 of 2): Message types for Radio Resource management
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Channel estab1ishment messages:
— RR INITIAJISATION REQUEST
— ADDITIONAQ ASSIGNMENT
— IMMEDIATE ASSIGNMENT
— IMMEDIATE ASSIGNMENT EXTENDED
— IMMEDIATE ASSIGNMENT REJECT

Ciphering messages:- CIPHERING MODE COMMAND
- CIPHERING MODE COMPLETE

Configuration change messages:- CONFIGURATION CHANGE COMMAND
- CONFIGURATION CHANGE ACK.
- CONFIGURATION CHANGE REJECT

Handover messages:- ASSIGNMENT COMMAND
- ASSIGNMENT COMPLETE
- ASSIGNMENT FAILURE
- PDCH ASSIGNMENT COMMAND
— HANDOVER COMMAND
— HANDOVER COMPLETE
— HANDOVER FAILURE
- PHYSICAL INFORMATION
Handover messages continued:- RR-CELL CHANGE ORDER

Channel re1ease messages:- CHANNE4 RELEASE
— PARTIA4 RELEASE
— PARTIA4 RELEASE COMPLETE

Paging and Notification messages:
- PAGING REQUEST TYPE 1
- PAGING REQUEST TYPE 2
— PAGING REQUEST TYPE 3
— PAGING RESPONSE
— NO“IFICA“ION/NCH
— NOTIFICATION/FACCH
— Reserved (see NOTE)

Reserved (see NOTE)

(continued...)

This value was allocated but never used in earlier phases of the protocol.
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Table 10.1IGSM 04.08 (page 2 of 2): Message types for Radio Resource management
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System information messages:— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE
— SYS"EM :N=oRMA":oN TYDE

\10\U'I»I>U-J[\Ji—‘<1J
System information messages:- SYS"EM :NTORMA":ON TY3E Zbis
- SYSHEM :N3ORMA“:ON TY3E 2ter
- SYSHEM :N3ORMA”:ON TY3E Sbis
- SYSHEM :N3ORMA“:ON TY3E Ster
- SYSHEM :N3ORMA”:ON TY3E 9
- SYSHEM :N3ORMA”:ON TY3E 13
- SYSHEM :N3ORMA“:ON TY3E 14
- SYSHEM :N3ORMA“:ON TY3E 15

Miscellaneous messages:— CHANNE4 MODE MODIFY
— RR STATUS
— CHANNE4 MODE MODIFY ACKNOWLEDGE
— FREQUENCY REDEEINITION
— MEASUREMENT REPORT
— CLASSMARK CHANGE
— CLASSMARK ENQUIRY
— EX”ENDED MEASUREMENT REPORT
— EX”ENDED MEASUREMENT ORDER
— GPRS SUSPENSION REQUEST

VGCS uplink control messages:
- VGCS UPLINK GRANT
- UPLINK RELEASE
— UPLINK FREE
— UPLINK BUSY
— TALKER INDICATION

Bit 8 is reserved for possible future use as an extension bit, see GSM 04.07.
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Table 10.1aIGSM 04.08: Message types for Radio Resource management messages using the RR

O00 GOO GOO l-‘OO Ol—‘O

short protocol discriminator

SYSTEM INFORMATION TYPE 10
NOTIFICATION/FACCH
UPLINK FREE

Table 10.2IGSM 04.08: Message types for Mobility Management

(71 U‘! lb

OOOIl—‘l—‘OOOOOO|l—‘l—‘l—‘l—‘OOO|l—'OOOl
LU
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Registration messages:— IMSI DETACH INDICATION
— QOCATION UPDATING ACCEPT
— EOCATION UPDATING REJECT
— QOCATION UPDATING REQUEST

Security messages:— AUTHENTICATION REJECT
— AUTHENTICATION REQUEST
— AUTHENTICATION RESPONSE
— IDENTITY REQUEST
— IDENTITY RESPONSE
— TMSI REA4gOCATION COMMAND
— TMSI REA4gOCATION COMPLETE

Connection management messages:- CM SERVICE
- CM SERVICE
- CM SERVICE
— CM SERVICE REQUEST
— CM SERVICE PROMPT
— NOTIFICATION RESPONSE

ACCEPT
REJECT
ABORT

- CM RE—ESTABLISHMENT REQUEST
— ABORT

Miscellaneous messages:— MM NULL
— MM STATUS
— MM INFORMATION

Bit 8 is reserved for possible future use as an extension bit, see GSM 04.07.

Bit 7 is reserved for the send sequence number in messages sent from the mobile station. In messages sent from the
network, bit 7 is coded with a "0". See GSM 04.07.
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escape to nationally
message types

0 X 0 O
— ALERTING

- CONNECT

— PROGRESS
- CC-ESTAB
- CC-ESTAB
— RECALL
- START CC
- SETUP
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NOTIFY
— S”ATUS

— S”ART

00.

I

— S”ART
— S”ART

FACILITYHOOOOOOI CC """"OOOO“O| O.O. II

DISHMENT
DISHMENT CONFIRMED

specific
; see 1) below

Call establishment messages:
— CALL CONFIRMED
— CALL PROCEEDING

CONNECT ACKNOWLEDGE
— EMERGENCY SETUP

— Call information phase messages:
— MODIFY COMPLETE
— MODIFY REJECT

USER INFORMATION

HOLD ACKNOWLEDGE
REJECT

— RETRIEVE ACKNOWLEDGE
RETRIEVE REJECT

Call clearing messages:- DISCONNECT

— RELEASE COMPLETE

Miscellaneous messages:— CONGESTION CON”ROL

S”ATUS ENQUIRY
DTMF

— scop DTME
scop DTME ACKNOWLEDGE

DTMF ACKNOWLEDGE
DTMF REJECT

TS 100 940 V6.1.1 (1998-08)

Table 10.3IGSM 04.08: Message types for Call Control and call related SS messages

When used, the message type is defined in the following octet(s), according to the national specification.

Bit 8 is reserved for possible future use as an extension bit, see GSM 04.07.

Bit 7 is reserved for the send sequence number in messages sent from the mobile station. 111 messages sent from the
network, bit 7 is coded with a "0". See GSM 04.07,
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Table 10.4IGSM 04.08: Message types for GPRS mobility management

45 DJ [\)
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Table 10.4aIGSM 04.08:

 

 

Mobility management messages

Attach request
Attach accept
Attach complete
Attach reject
Detach request
Detach accept

Routing area update request
Routing area update accept
Routing area update complete
Routing area update reject

P—”MSI reallocation command
P—”MSI reallocation complete
Authentication and ciphering
Authentication and ciphering
Authentication and ciphering
Identity request
Identity responseGMM status
GMM information

Message types for GPRS session management

Session management messages

Activate PDP context request
Activate PDP context accept
Activate PDP context reject

Request PDP context activation
Request PDP context activation rej.

Deactivate PDP context request
Deactivate PDP context accept

Modify PDP context request
Modify PDP context accept

Activate AA PDP context request
Activate AA PDP context accept

Deactivate AA PDP context request
Deactivate AA PDP context accept
SM Status

10.5 Other information elements

The different fonnats (V, LV, T, TV, TLV) and the four categories of information elements (type 1, 2, 3, and 4) are
defined in GSM 0407.

The first octet of an infonnation element in the non-imperative part contains the IEI of the information element. If this
octet does not correspond to an IEI known in the message (see GSM 0407), the receiver shall assume that the
information element is:
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- if bit 8 of the first octet of the IE has the value 1, the IE is of type I or 2, i.e. that it is an information element of
one octet length; or

- if bit 8 of the first octet of the IE has the value 0, the IE is of type 4, i.e. that the next octet is the length indicator
indicating the length of the remaining of the information element. If in this case bits 5, 6, and 7 of the first octet
of the IE also have the value 0, the IE is encoded as "comprehension required".

NOTE: The handling of messages containing unknown IEs encoded as "comprehension required" is specified in
section 8.

This rule allows the receiver to jump over unknown information elements and to analyse any following information
elements.

The information elements which are common for at least two ofthe three protocols Radio Resources management,
Mobility Management and Call Control, are listed in section 10.5.1.

The information elements for the protocols Radio Resources management, Mobility Management and Call Control are
listed in sections 10.5.2, 10.5.3 and 10.5.4 respectively. Default information element identifiers are listed in annex K.

NOTE: Different information elements may have the same default information element identifier ifthey belong
to different protocols.

The descriptions ofthe information element types in sections 10.5.1, 10.5.2, 10.5.3, and 10.5.4 are organized in
alphabetical order ofthe IE types. Each IE type is described in one subsection.

The subsection may have an introduction:

- possibly explaining the purpose ofthe IE;

- possibly describing whether the IE belongs to type 1, 2, 3, 4 or 5,

- possibly indicating the length that the information element has if it is either type 5 or ifit is used in format TV
(type 1 and 3) or TLV (type 4).

A figure of the subsection defines the structure of the IE indicating:

- possibly the position and length of the IEI. (However it depends on the message in which the IE occurs whether
the IE contains an IEI.);

- the fields the IE value part is composed of;

- possibly the position and length of the length indicator. (However it depends on the IE type whether the IE
contains a length indicator or not);

- possibly octet numbers of the octets that compose the IE (see clause a) below).

Finally, the subsection contains tables defining the structure and value range of the fields that compose the IE value
pait. The order of appearance for information elements in a message is defined in section 9.

The order of the information elements within the imperative pait of messages has been chosen so that information
elements with 1/2 octet of content (type 1) go together in succession. The first type 1 information element occupies bits
1 to 4 of octet N, the second bits 5 to 8 of octet N, the third bits 1 to 4 of octet N + 1 etc. If the number of type 1
information elements is odd then bits 5 to 8 of the last octet occupied by these information elements contains a spare
half octet IE in format V.

Where the description of information elements in this Technical Specification contains bits defined to be "spare bits",
these bits shall set to the indicated value (0 or 1) by the sending side, and their value shall be ignored by the receiving
side. With few exceptions, spare bits are indicated as being set to "0" in GSM 04.08.

The following rules apply for the coding of type 4 information elements:

a) The octet number of an octet (which is defined in the figure ofa subsection) consists of a positive integer,
possibly of an additional letter, and possibly of an additional asterisk, see clause f). The positive integer
identifies one octet or a group of octets.
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b) Each octet group is a self contained entity. The internal structure of an octet group may be defined in altemative
ways.

c) An octet group is formed by using some extension mechanism. The preferred extension mechanism is to extend
an octet (N) through the next octet(s) (Na, Nb, etc.) by using bit 8 in each octet as an extension bit.

The bit value "0" indicates that the octet group continues through to the next octet. The bit value "l" indicates
that this octet is the last octet of the group. If one octet (Nb) is present, the preceding octets (N and Na) shall
also be present.

In the format descriptions appearing in section 10.5.] to 10.5.4, bit 8 is marked "0/l ext" if another octet
follows. Bit 8 is marked "1 ext“ if this is the last octet in the extension domain.

Additional octets may be defined in later versions of the protocols ("l ext“ changed to "0/l ext“) and equipments
shall be prepared to receive such additional octets; the contents of these octets shall be ignored. However the
length indicated in sections 9 and 10 only takes into account this version of the protocols.

d) In addition to the extension mechanism defined above, an octet (N) may be extended through the next octet(s)
(N+l , N+2 etc.) by indications in bits 7-] (of octet N).

e) The mechanisms in c) and d) may be combined.

I) Optional octets are marked with asterisks (*).

10.5.1 Common information elements.

10.5.1.1 Cell identity

The purpose of the Cell Identity information element is to identify a cell within a location area.

The Cell Identity information element is coded as shown in figure 10.2/GSM 04.08 and table 10.5/GSM 04.08.

The Cell Identity is a type 3 information element with 3 octets length.
8 7 6 5 4 3 2 1

‘ Cell Identity IEI

NNNNNNNNNNNNNNIEENE!!!¥!“““““““““““

octet 1

octet 2

(continued)CI value octet 3 
Figure 10.2IGSM 04.08 Cell Identity information element
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