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Foreword

This European Telecommunication Standard (ETS) has been produced by the Special Mobile Group
(SMG) of the European Telecommunications Standards Institute (ETSI).

This ETS specifies the procedures used at the radio interface (Reference Point Um, see GSM 04.02) for
Call Control (CC), Mobility Management (MM) and Radio Resource (RR) management within the
European digital cellular telecommunications system.

The contents of this ETS is subject to continuing work within SMG and may change following formal SMG
approval. Should SMG modify the contents of this ETS, it will be resubmitted for OAP by ETSI with an
identifying change of release date and an increase in version number as follows:

Version 5.x.y

where:
5 indicates GSM Phase 2+ Release 1996;

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

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

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

NOTE: The listing of messages and information elements with GSM 04.08 is by alphabetic
order. To maintain this order and avoid continuous renumbering as new messages and
information elements are defined and to maintain alignment with clause numbering of
GSM 04.08 Phase 2, an innovative subclause numbering scheme has been used.

Transposition dates

Date of adoption of this ETS: 18 December 1998
Date of latest announcement of this ETS (doa): 31 March 1999
Date of latest publication of new National Standard

or endorsement of this ETS (dop/e): 30 September 1999
Date of withdrawal of any conflicting National Standard (dow): 30 September 1999
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.

Feature Designator
BA Range IE handling $(impr-BA-range-handling)$
Advanced Speech Call Item $(ASCH$
Call Completion Busy Subscriber $(CCBS)$
Mobile Assisted Frequency Allocation $(MAFA)$
Network Indication of Alerting in MS $(NIA)S
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0 Scope
This European Telecommunication Standard (ETS) specifies the procedures used at the radio interface
(Reference Point Um, see GSM 04.02) for Call Control (CC), Mobility Management (MM) and Radio

Resource (RR) management.

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 04.07.

0.1 Scope of the Technical Specification

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

GSM 04.10 contains functional procedures for support of supplementary services.
GSM 04.11 contains functional procedures for support of point-to-point short message services.
GSM 04.12 contains functional description of short message - cell broadcast.
NOTE 1: "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 Application to the interface structures

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 of layer 3 including procedures, messages format and error handling.

0.3 Structure of layer 3 procedures

A building block method is used to describe the 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

Test procedures of the GSM radio interface signalling are described in GSM 11.10 and GSM 11.2x
series.

0.5 Use of logical channels

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:

i) Broadcast Control CHannel (BCCH): downlink only, used to broadcast Cell specific information;

i) Synchronization CHannel (SCH): downlink only, used to broadcast synchronization and BSS
identification information;
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i)
iv)
v)

vi)
vii)

viii)

ix)

X)

Paging CHannel (PCH): downlink only, used to send page requests to Mobile Stations (MSs);

Random Access CHannel (RACH): uplink only, used to request a Dedicated Control CHannel;
Access Grant CHannel (AGCH): downlink only, used to allocate a Dedicated Control CHannel;
Standalone Dedicated Control CHannel (SDCCH): bi-directional;

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

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

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

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)
i)

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

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 of layer 2
(acknowledged, unacknowledged or random access, see GSM 04.05 and GSM 04.06) as required for
each individual message.

0.6

0.6.1

Overview of control procedures

List of procedures

The following procedures are specified in this Technical Specification:

a)

Section 3 specifies elementary procedures for Radio Resource management:
- system information broadcasting (section 3.2.2)
- RR connection establishment (section 3.3)
- entering the dedicated mode : immediate assignment procedure (section 3.3.1.1)
- paging procedure (section 3.3.2)
- notification procedure (section 3.3.3)
- Procedures in dedicated mode and in group transmit mode (section 3.4)
- measurement report procedure (section 3.4.1.2)
- intracell change of channels (section 3.4.3)
- intercell change of channels (section 3.4.4)
- frequency redefinition procedure (section 3.4.5)
- channel mode change procedure (section 3.4.6)
- ciphering mode setting procedure (section 3.4.7)
- additional channel assignment procedure (section 3.4.8)
- partial channel release procedure (section 3.4.9)
- radio resources connection release (section 3.4.13)
- specific RR procedures for voice broadcast channels and voice group call channels
(section 3.4.15)
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b) Section 4 specifies elementary procedures for Mobility Management

- mobility management common procedures (section 4.3)
- TMSI reallocation procedure (section 4.3.1)
- authentication procedure (section 4.3.2)
- identification procedure (section 4.3.3)
- IMSI detach procedure (section 4.3.4)
- abort procedure (section 4.3.5)
- MM information procedure (section 4.3.6)

- mobility management specific procedures (section 4.4)
- location updating procedure (section 4.4.1)
- periodic updating (section 4.4.2)
- IMSI attach procedure (section 4.4.3)
- generic location updating procedure (section 4.4)

- connection management sublayer service provision
- mobility management connection establishment (section 4.5.1)
- mobility management connection information transfer phase (section 4.5.2)
- mobility management connection release (section 4.5.3)

c) Section 5 specifies elementary procedures for circuit switched Call Control comprising the following
elementary procedures:
- mobile originating call establishment (section 5.2.1)
- mobile terminating call establishment (section 5.2.2)
- signalling procedures during the active state (section 5.3)
- user notification procedure (section 5.3.1)
- call rearrangements (section 5.3.2)
- DTMF protocol control procedure (section 5.5.7)
- in-call modification (section 5.3.4)
- call clearing initiated by the mobile station (section 5.4.3)
- call clearing initiated by the network (section 5.4.4)
- miscellaneous procedures
- in-band tones and announcements (section 5.5.1)
- status enquiry procedure (section 5.5.3)
- call re-establishment procedure (section 5.5.4)

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

Section 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.

For mobile 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 only for such a
service and, if necessary, how mobile stations not 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 of listening 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)
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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.

1 Normative references

This ETS incorporates by dated and undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this ETS only when incorporated in it by amendment or revision. For undated references, the
latest edition of the publication referred to applies.

[1] GSM 01.02: "Digital cellular telecommunications system (Phase 2+); General
description of a GSM Public Land Mobile Network (PLMN)".

[2] GSM 01.04 (ETR 350): "Digital cellular telecommunications system (Phase 2+);
Abbreviations and acronyms".

[3] GSM 02.02 (ETS 300 904): "Digital cellular telecommunications system
(Phase 2+); Bearer Services (BS) supported by a GSM Public Land Mobile
Network (PLMN)".

[4] GSM 02.03 (ETS 300 905): "Digital cellular telecommunications system
(Phase 2+); Teleservices supported by a GSM Public Land Mobile Network
(PLMN)".

[5] GSM 02.09 (ETS 300 920): "Digital cellular telecommunications system;
Security aspects”.

[6] GSM 02.11 (ETS 300 921): "Digital cellular telecommunications system; Service
accessibility".

[7] GSM 02.17 (ETS 300 922): "Digital cellular telecommunications system;

Subscriber identity modules Functional characteristics".

[8] GSM 02.40: "Digital cellular telecommunications system; Procedures for call
progress indications".

[9] GSM 03.01: "Digital cellular telecommunications system (Phase 2+); Network
functions”.
[10] GSM 03.03 (ETS 300 927): "Digital cellular telecommunications system

(Phase 2+); Numbering, addressing and identification".

[11] GSM 03.13: "Digital cellular telecommunications system; Discontinuous
Reception (DRX) in the GSM system".

[12] GSM 03.14: "Digital cellular telecommunications system; Support of Dual Tone
Multi-Frequency signalling (DTMF) via the GSM system".

[13] GSM 03.20 (ETS 300 929): "Digital cellular telecommunications system;
Security related network functions".

[14] GSM 03.22 (ETS 300 930): "Digital cellular telecommunications system;
Functions related to Mobile Station (MS) in idle mode".

[15] GSM 04.02: "Digital cellular telecommunications system (Phase 2+);
GSM Public Land Mobile Network (PLMN) access reference configuration”.
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GSM 04.03: "Digital cellular telecommunications system (Phase 2+); Mobile
Station - Base Station System (MS - BSS) interface Channel structures and
access capabilities".

GSM 04.04 (ETS 300 936): "Digital cellular telecommunications system; layer 1
General requirements".

GSM 04.05 (ETS 300 937): "Digital cellular telecommunications system; Data
Link (DL) layer General aspects".

GSM 04.06 (ETS 300 938): "Digital cellular telecommunications system; Mobile
Station - Base Station System (MS - BSS) interface Data Link (DL) layer
specification”.

GSM 04.07 (ETS 300 939): "Digital cellular telecommunications system
(Phase 2+); Mobile radio interface signalling layer 3 General aspects".

GSM 04.10 (ETS 300 941): "Digital cellular telecommunications system ; Mobile
radio interface layer 3 Supplementary services specification General aspects".

GSM 04.11 (ETS 300 942): "Digital cellular telecommunications system
(Phase 2); Point-to-Point (PP) Short Message Service (SMS) support on mobile
radio interface".

GSM 04.12 (ETS 300 560): "Digital cellular telecommunications system
(Phase 2+); Short Message Service Cell Broadcast (SMSCB) support on the
mobile radio interface".

GSM 04.80 (ETS 300 950): "Digital cellular telecommunications system
(Phase 2+); Mobile radio interface layer 3 supplementary services specification
Formats and coding".

GSM 04.81 (ETS 300 951): "Digital cellular telecommunications system; Line
identification supplementary services - Stage 3".

GSM 04.82 (ETS 300 952): "Digital cellular telecommunications system; Call
Forwarding (CF) supplementary services - Stage 3".

GSM 04.83 (ETS 300 953): "Digital cellular telecommunications system; Call
Waiting (CW) and Call Hold (HOLD) supplementary services - Stage 3".

GSM 04.84 (ETS 300 954): "Digital cellular telecommunications system;
MultiParty (MPTY) supplementary services - Stage 3".

GSM 04.85: "Digital cellular telecommunications system; Closed User Group
(CUG) supplementary services - Stage 3".

GSM 04.86 (ETS 300 955): "Digital cellular telecommunications system; Advice
of Charge (AoC) supplementary services - Stage 3".

GSM 04.88 (ETS 300 956): "Digital cellular telecommunications system; Call
Barring (CB) supplementary services - Stage 3".

GSM 05.02 (ETS 300 908): "Digital cellular telecommunications system
(Phase 2+); Multiplexing and multiple access on the radio path".

GSM 05.05 (ETS 300 910): "Digital cellular telecommunications system
(Phase 2+); Radio transmission and reception".

GSM 05.08 (ETS 300 911): "Digital cellular telecommunications system
(Phase 2+); Radio subsystem link control".
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2 Definitions and abbreviations
Abbreviations used in this specification are listed in GSM 01.04
2.1 Random values

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 more generally with some statistical distribution. Such cases interest
only the Mobile Station.

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 Vocabulary
The following terms are used in this Technical Specification:

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

- group receive 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 mode: In this mode, the mobile 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 of a 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;

- main DCCH: In Dedicated mode and group transmit mode, only two channels are used as DCCH,
one being a SACCH, the other being a SDCCH or a FACCH; the SDCCH 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 Ul
frames. On the SACCH, 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, i.e. as a
DCCH;

- The data link of SAPI 0 on the main DCCH is called the main signalling link . Any message
specified to be sent on the main signalling link is sent in acknowledged mode except when
otherwise specified,;
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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 Ul 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 TCHSs that carry related user information flows, e.g., in a multislot

configuration used to support circuit switched connection(s), which therefore need to be handled
together.
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3 Radio Resource management procedures
3.1 Overview/General
3.1.1 General

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

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
permits 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.

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

3.1.2 Services provided to upper layers

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

3.1.21 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 of a BCCH/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 information 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 temporary unavailability of transmission (suspension, resuming);
- indication of loss of RR connection;

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

Only 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 SAPI 0 data link connection operating in multiframe mode on the main DCCH. If the group
transmit mode is established, RR procedures provide the following services:

- transfer of messages on the SAPI 0 of the data link layer connection;
- indication of loss of RR connection;
- automatic cell reselection and handover to maintain the RR connection;

- setting of the transmission mode on the physical channels, change of type of channel and setting of
ciphering;

- release of the RR connection..
3.1.3 Services required from data link and physical layers
The RR sublayer uses the services provided by the data link layer as defined in GSM 04.05.

Moreover, the RR sublayer directly uses services provided by the physical layer such as BCCH searching,
as defined in GSM 04.04.

3.1.4 Change of dedicated channels
3.14.1 Change of dedicated channels using SAPI =0
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
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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 04.06.

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 of the 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 section 3.1.4.2.

3.1.4.2 Change of dedicated channels using other SAPIs 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 if this 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 of dedicated 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.

In 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).

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, PDSS1 and PDSS2.

3.1431 Variables and sequence numbers

3.14.3.11 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 performed 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.
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3.1.4.3.2 Procedures for the initiation, transfer execution and termination of the
sequenced message transfer operation

3.143.2.1 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.
3.15 Procedure for Service Request and Contention Resolution

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.

The data link layer in the mobile station compares the content of the information field (i.e. 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 (e.g. 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.

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

Mobile Station Network

SABM ("layer 3 service request message")

Figure 3.1/GSM 04.08 Service request and contention resolution
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3.2 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 (cf. GSM 03.13); it measures the radio propagation for connection with other cells.

Measurements are treated to assess the need of a 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
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)).

3.2.2 Network side
3.2.2.1 System information broadcasting

SYSTEM INFORMATION TYPE 2 to 4 messages, and optionally TYPE 1, 2bis, 2ter, 7 and 8 and further
types are regularly broadcast by the network on the BCCH. Based on this information 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 2bis messages indicates that each IE only carries part of the
BA. SYSTEM INFORMATION TYPE 2ter message shall be sent if and only if this is indicated in SYSTEM
INFORMATION TYPE 3 message.

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.

NOTE: The allowed scheduling of SYSTEM INFORMATION messages on the BCCH are
specified in GSM 05.02.

NOTE: 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 2ter in SYSTEM INFORMATION TYPE 3
and formats used in the Neighbour Cells Description IE and Cell Channel Description
IE used in SYSTEM INFORMATION messages, see this section, section 10.5.2.1b,
and section 10.5.2.22.

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 utilization;

- 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:
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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) When the mobile station detects that the BCCH information is not scheduled as expected, 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. If presence of BCCH 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.
3.3 RR connection establishment

3.3.1 RR connection establishment initiated by the mobile station

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

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 to enter the dedicated mode or by the RR entity in response
to a PAGING REQUEST message. Upon such a request,

- if access to the network is allowed (as defined in 3.3.1.1.1), the RR entity of the mobile station
initiates the immediate assignment procedure as defined in section 3.3.1.1.2;
- 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 humbered 0 to 9.
The access class number is stored in the SIM. In addition, mobile stations may be members of one or
more out of 5 special access classes (access classes 11 to 15) (see GSM 02.11), this is also held on the
SIM card.

The system information messages on 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.

If 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.
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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 station's RACH between initiation of the 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 station's 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+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 NECI 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 information;

- 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.
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Table 3.1/GSM 04.08: Values of parameter S

TX-integer non combined CCCH combined CCH/SDCCH

3,8,14,50 55 41

4,9,16 76 52

5,10,20 109 58

6,11,25 163 86

7,12,32 217 115 |
3.3.1.1.3 Answer from the network
3.3.1.1.31 On receipt of a CHANNEL REQUEST 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 CCCH 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 (SDCCH or TCH; 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 assignment information 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 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 of a
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
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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 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 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, of its 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.

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.

3.3.1.14 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 sublayer 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.

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.

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
in the accessed cell of the 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 « multislot capability » option shall also implement the « Controlled
Early Classmark Sending » option.

A mobile station that implements some form of treatment of UCS2 alphabet (see TS GSM 03.38) encoded
character string (e.g., in short message, or in USSD string) may indicate so in the classmark. (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
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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 « Controlled Early Classmark Sending » option shall indicate it in
the classmark (ES IND bhit).

3.3.1.15 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 information 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.

If an IMMEDIATE ASSIGNMENT message indicates (a) channel(s) in a different frequency band to which
the CHANNEL REQUEST message was sent then, if the 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 message.

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 RR 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.

33121 Mobile station side

3.3.1.211 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.
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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 20ms. The UPLINK ACCESS messages shall be repeated
after a further period of 100ms plus a random delay between 0 and 20ms.

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 05.03). If no UIC is provided, the mobile station shall use the BSIC received from the current cell, for
instance from the initial synchronization.

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.

On receipt of an VGCS UPLINK GRANT message corresponding to one of its 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. If a 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 (i.e., not corresponding to one of its 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 on the main signalling link. Furthermore, 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 starts 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. If 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 classmark if
necessary and provide the mobile subscriber identity to the upper layer.
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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.

3.3.2 Paging procedure

The network can initiate the establishment of an RR connection by the paging procedure. 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 by broadcasting a paging request message on the appropriate
paging subchannel, and starts timer T3113. The paging subchannel is specified in GSM 05.02 and
GSM 03.13.

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

NOTE: There are 3 types of paging messages:

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

A PAGING REQUEST message includes for each paged mobile station 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 may include more than one mobile station identification.

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

A PAGING REQUEST message 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: 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.

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
of identities that are used. The maximum number of paged mobile stations per message is 4 when using
only TMSiIs for identification of the mobile stations.

The mobile station 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.

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
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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.

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

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

When the mobile station selects a new PCH, the initial page mode 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.

3.3.2.2 Paging response

Upon receipt of a paging request message and if access to the network is allowed, the addressed mobile
station shall, when camped on a cell as specified in GSM 03.22, 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.

Upon receipt of the PAGING RESPONSE message the network stops timer T3113. 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
{emmmmmm Start T3113

DS Start T3101
SABM (PAGING RESPONSE)

————————————————————————— > Stop T3101,
T3113

Figure 3.2/GSM 04.08 Paging sequence
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3.3.3 Notification procedure

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

The network informs the mobile station of starting or on-going voice broadcast calls and voice group calls
with the notification procedure.

In cases where the mobile station has initiated a VGCS call, if the channel mode modify procedure is
applied to turn the dedicated channel into a VGCS channel and ciphering may be applied for that call, in
this case the network should suspend transmission of naotification 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 an 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 a NOTIFICATION/NCH 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 a NOTIFICATION/FACCH message sent in unacknowledged mode on the main DCCH to notify
mobile stations in dedicated mode or on the main DCCH of a 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 of a 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

- 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 to join 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 natification on
the NCH.

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.
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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 natification
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(PCH) 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 if it 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 of information on the NCH which is not related to new calls (eg. 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).

A mobile station supporting neither VGCS listening nor VBS listening shall ignore the
NLN(NCH),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 if a paging message does not contain
the information on the natification 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
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3.4 Procedures in dedicated mode and in group transmit mode
Procedures described in this section apply to the dedicated mode and/or the 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;
- Handover procedure;
- Channel mode modify procedure.

34.1 SACCH procedures
34.1.1 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 must 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 5ter 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 main signalling link.

On a VGCS channel, the network may send additional or alternative system information messages for
both mobile stations in group transmit mode and those in group receive mode (see section 3.4.15.2.1).

A mobile station with extended measurement capabilities which receives EXTENDED MEASUREMENT
ORDER (EMO) messages on the SACCH, 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.

NOTE: The network should take into account limitations of certain mobile stations to
understand SYSTEM INFORMATION TYPE 5ter and TYPE 5bis 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 10.5.2.1b, and section
10.5.2.22.

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
3.4.13.
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3412 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 of the 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 05.08, 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 05.08.

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 meaurements 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 mode.

3.4.2 Transfer of messages and link layer service provision

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

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.

3.4.3 Channel assignment procedure
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.
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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 of
the 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 nhormal 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 TCHs 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 SAPI = 0.
The channel assignment procedure is always initiated by the network.

3.43.1 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 Channel Description IE
used in the ASSIGNMENT COMMAND message, see section 10.5.2.13 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 management.

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 TCH/H + TCH/H + ACCHs configuration, the exact ACCHs 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. If a 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.

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
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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 of a
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. 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.
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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 supporting VGCS talking shall ignore the
ASSIGNMENT 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 mobile shall regard the ASSIGNMENT COMMAND
message as erroneous, an ASSIGNMENT FAILURE message with cause "Protocol error unspecified"
shall be returned immediately, and no further action taken.

3.4.3.2 Assignment completion

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.

The sending of this 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 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 Abnormal cases

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 channel(s) and sends an ASSIGNMENT FAILURE message with cause
"no cell allocation available".

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 channel(s) and uses the old Channel
Description or Channel Mode(s).

If the 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 channel(s).

If the mobile station receives an ASSIGNMENT COMMAND message with a Frequency List IE indicating
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”. 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, if a 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 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 T3107.
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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 Handover procedure

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

The handover procedure is always initiated by the network.

3441 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
10.5.2.13, section 10.5.2.14, 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 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 HANDOVER COMMAND message, the mobile station initiates, as described in
section 3.1.4, the release of link layer connections, disconnects the physical channels, commands the
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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 data links).

The HANDOVER COMMAND message contains:

- The characteristics of the 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 of the 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 of the 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 (i.e. BSIC +
BCCH frequency).

- A power command (cf. GSM 05.08). 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).

- 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 this 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 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 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 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 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).
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If the message contains both the description of a channel to be used after the indicated time and of a
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. 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.

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.

3.4.4.2.1 Finely synchronized cell case

If the mobile station knows that the timing advance with the new cell is not out of range, i.e. smaller than
or equal to the maximum timing advance that can be coded as specified in GSM 04.04, or if the 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.
3.4.4.2.2 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 of the 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 Ny1.

The correct decoding of a frame means that the decoding algorithm and the error detection tests, if any,
indicate no error.

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
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channels if need be. If the allocated channel is an SDCCH (+ SACCH), 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.

3.44.23 Pseudo-synchronized cell case

The details of the 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 04.04, 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 mode 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.
34424 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.

3.4.43 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 of this 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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3.4.44 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, i.e. is bigger than the maximum timing advance that can be
coded as specified in GSM 04.04, and if the new cell does not accept out of range timing advance as
indicated in the HANDOVER COMMAND message, the mobile station sends a HANDOVER FAILURE
message, cause "handover impossible, timing advance out of range”, on the main signalling link and does
not attempt that handover.

If the HANDOVER 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 HANDOVER 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 HANDOVER COMMAND 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 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 if a 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 (e.g. 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 (cf. 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.
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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 of the
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 (cf. section 3.4.13.2
for dedicated mode and 3.4.13.5 for group transmit mode).

3.4.5 Frequency redefinition procedure

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.

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

NOTE: The network should take into account limitations of certain mobile stations to
understand formats used in the Cell Channel Description IE used in the FREQUENCY
REDEFINITION message, see section 10.5.2.13.

When receiving such a message, the mobile station modifies the frequencies/hopping sequences it uses
at the exact indicated time slot, i.e. 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.

3.45.1 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 not
elapsed, then the mobile station shall stay on the current channel(s) and send a RR STATUS message
with cause "frequency not implemented".

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.
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NOTE: Direct transitions between full rate speech coder version 1 and full rate speech coder
version 2 (and vice versa) may cause unpleasant audiobursts.

3.4.6.1 Normal channel mode modify procedure
3.46.11 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) on 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.

3.4.6.1.2 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 ACKNOWLEDGE 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 mode 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 (i.e. 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 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 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 if it would not support the indicated
channel mode.
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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 channel 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 return the associated channel mode information in the
CHANNEL MODE MODIFY ACKNOWLEDGE message.

3.4.7 Ciphering mode setting procedure

In dedicated mode, the ciphering mode setting procedure is used by the network to set the ciphering
mode, i.e. 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.

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

34.7.1 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 Ciphering mode setting completion

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:

- 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 of the 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.
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mobile station network

CIPH MOD CMD

< __________________________
Lmmm—— start reception
start -—-—-> in new mode
transmission and
reception in new mode
CIPH MOD COM
__________________________ >
<———=—= start trans-

mission in new mode
Figure 3.3/GSM 04.08: Ciphering mode setting sequence
3.4.8 Additional channel assignment procedure
NOTE: In the present state of GSM 04.03, this procedure is only possible for the TCH/H +
ACCHs to TCH/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,
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 DCCH 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 TCH/H + ACCHSs configuration to the TCH/H + TCH/H + ACCHSs 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 3.5.2).

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 if the
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.
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3.4.9 Partial channel release procedure

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

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

The purpose of this procedure is to deactivate part of the 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/H +
TCH/H + ACCHSs 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.
3.4.9.2 Abnormal cases

A lower layer failure is treated following the general rules as specified in section 3.5.2.

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
concern a different channel configuration nature from the one known by the mobile station before the
re-establishment.

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 3.3.1.1.4, 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 acknowledgment from the network at layer 3.

3.4.11 Classmark interrogation procedure

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).

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.
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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 Indication of notifications and paging informations
Only applicable for mobile stations supporting VGCS listening or VBS listening:

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 a paging 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).
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3.4.13 RR connection release procedure

3.4.131 Normal release procedure

The release of the RR connection can be requested by upper layers.

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.

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

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

On receipt of a 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.

If case of dedicated mode, on the network side, when the main signalling link is disconnected, the network
stops timer T3109 and starts 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 of timer T3111 is to let some time to acknowledge the disconnection
and to protect the channel in case of loss of the acknowledge frame.

If timer T3109 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  ifitis a normal release, e.g. at the end of a call or at normal release of a DCCH.

#1  toindicate an unspecified abnormal release.

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

#5  if the channel is to be assigned for servicing a higher priority call (e.g. an emergency call).
#65 if e.g. 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 a mobile station in its selection algorithm (see GSM 05.08 and GSM 03.22).

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.
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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.

3.4.13.1.2 Abnormal cases
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 main part of these procedures concerns the "normal” cases, i.e. those without any occurrence of loss
of communication means. A separate paragraph at the end of the description of each procedure treats the
cases of loss of communication, called a radio link failure. In dedicated mode, in most 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:

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

(2) By adata link layer failure as specified in GSM 04.06, 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”.
3.4.13.2.1 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 RR connection failure to the MM sublayer
unless otherwise specified.
NOTE: Upper layers may decide on a re-establishment (cf. section 5.5.4).
3.4.13.2.2 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.

This procedure relies on the fact that if a mobile station does not receive the SACCH for some time, it
completely releases the channels (cf. 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.

3.4.13.3 RR connection abortion in dedicated mode

The mobile station aborts the RR connection by initiating a normal release of the main signalling link,
performing local end releases on all other signalling links and disconnecting all traffic channels, if any.
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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 of the 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, i.e. those without any occurrence of loss
of communication means. A separate paragraph at the end of the description of each 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 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:

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

(2) By adata link layer failure as specified in GSM 04.06, 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".

3.4.135.1 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;

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

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

3.4.135.2 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.



Page 66
ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

3.4.151 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 05.08. 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 3.4.15.1.2). 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 Ul format on the VGCS or VBS
channel downlink. Mobile stations in group receive mode shall ignore all messages which are not sent in

Ul 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.

34.151.21 Spare
3.4.151.2.2 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.

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.

3.4.15.1.24.1 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 NCH monitoring mechanism is used on the NCH 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 NCH until it has received at
least two messages on the NCH indicating NLN, with the two last received NLN being identical. Then it
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should stop reading the NCH until it receives on the SACCH an NLN(SACCH) different from the last
previously received NLN.

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

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

If a mobile station receives on the SACCH an NLN(SACCH) 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 natifications provided on the
FACCH.

3.4.15.1.25 Uplink status messages

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

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, 4" 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 BCCH to know
the position of its paging group.

3.4.15.1.3 Uplink reply procedure

Only applicable for mobile stations supporting « VGCS talking ».

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:
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- 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 natifications 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 Ul 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 3.3.1.2.1.1.

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 3.3.1.2.1.2.

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.

3.4.15.2 Network side
3.4.15.2.1 Provision of messages on the VGCS or VBS channel downlink
3415211 General

The network shall provide all messages directed to mobile stations in group receive mode (see section
3.4.15.1.2) 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 if they 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, if the group call area exceeds one cell, the network should provide SYSTEM INFORMATION
TYPE 5 (possibly together with TYPE 5bis and 5ter) on the SACCH related to the voice broadcast channel
or voice group call channel.
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- 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.

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

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. If there 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

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 signaling 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;
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- which timeslots to use in downlink; and
- which channel set each timeslot belongs to.

The message may also contain definitions of the channel mode to be applied for one or several channel
sets. If a 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 Configuration 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 channel 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 Abnormal cases

If the CONFIGURATION CHANGE COMMAND message instructs the mobile station to use a Channel
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).

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 (n-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-1), 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 timeslot(s) as before the channel
change; and

- possibly added timeslot(s) shall carry 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.

NOTE: 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.

3.4.18 Handling of classmark information at band change

The coding of some fields in the Mobile Station Classmark 1 and in the Mobile Station Classmark 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, e.g., an IMMEDIATE ASSIGNMENT message, an ASSIGNMENT COMMAND message, a
HANDOVER 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
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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 preceeding the
passing of the layer 3 message containing the classmark information 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.
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4 Elementary procedures for Mobility Management
4.1 General

This section describes the procedures used for mobility management at the radio interface (Reference
Point Um).

The main function of the Mobility Management sublayer is to support the mobility of user 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).

All the MM procedures described in this section can only be performed if a RR connection has been

established between the mobile station 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.

411 Type of MM procedures
Depending on how they can be initiated, three types of MM procedures can be distinguished:
0] MM common procedures:

A MM common 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 i.e. not during MM specific procedures or during IMSI detach
procedure, see section 4.3.5.

Initiated by the mobile station:

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

(i) MM specific procedures:

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.

(i) 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.

4.1.2 MM sublayer states

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
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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.

4121 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.

41.21.1 Main states

0. NULL
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.

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

5. 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.

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

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

8. 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
$(CCBS)$.

9. WAIT FOR NETWORK COMMAND
The MM sublayer has a RR 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.

10. LOCATION UPDATE REJECTED
A location updating procedure has been rejected and RR connection release is awaited. The
timer T3240 is running.
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13. WAIT FOR RR CONNECTION (LOCATION UPDATING)
The MM sublayer has requested RR connection establishment for starting the location
updating procedure.

14. 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
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 talking:) 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 talking:) The MM sublayer has
requested to perform an uplink access on the VGCS channel.

4.1.2.1.2 Substates of the MM IDLE state

For the description of the behaviour of the MS 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.

19.1 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 normally.

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 normally, 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.
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19.4 NO IMSI
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.

19.5 NO CELL AVAILABLE
No cell can be selected. This state is entered after a first intensive search failed (state 19.7).
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 Ul 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,
e.g., 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 PLMNSs.
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.

41.2.2 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 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 memory in the SIM. The update status is changed only as a result of a location updating procedure
attempt (with the exception of an authentication failure and of some cases of CM service rejection).

Ul 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).

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
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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
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".

41.2.3 MM sublayer states on the network side
1. IDLE
The MM sublayer is not active except possibly when the RR sublayer is in Group Receive
mode.

2. WAIT FOR RR CONNECTION
The MM sublayer has received a request for MM connection establishment from the CM
layer. A RR connection to the mobile station is requested from the RR sublayer (i.e. paging is
performed).

3. MM CONNECTION ACTIVE
The MM sublayer has a RR connection to a mobile station. One or more MM connections are
active.

4. IDENTIFICATION INITIATED
The identification procedure has been started by the network. The timer T3270 is running.

5. AUTHENTICATION INITIATED
The authentication procedure has been started by the network. The timer T3260 is running.

6. TMSI REALLOCATION INITIATED
The TMSI reallocation procedure has been started by the network. The timer T3250 is
running.

7. CIPHERING MODE INITIATED
The cipher mode setting procedure has been requested to the RR sublayer.

8a. 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.

8b. 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 $(CCBS)$.

9. 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-establishment request from the mobile station.

10. WAIT OF A GROUP CALL
Only applicable in case for mobile station supporting VGCS talking. The MM sublayer has
received a request for establishing a VGCS from the GCC sublayer. 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 sublayer is active but no
sending of MM message between the network and the mobile station has occured.
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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 of VBS. 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 occured.

4.2 Behaviour in MM IDLE State

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 the 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 4.1.2.1.2. 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.):

- 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.

421 Primary Service State selection

421.1 Selection of the Service State after Power On.

When mobility management is activated after power-on, the service state is 19.7 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;
- if no 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;
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- 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 of the selected PLMN has
been found, then the mobile station enters the LIMITED SERVICE state;

- otherwise, the mobile station enters the LOCATION UPDATE NEEDED state.
42.1.2 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.

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 RR 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, if a
PLMN selection is requested, the MS enters sub-state SEARCH FOR PLMN, NORMAL SERVICE.

4221 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).

4222 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;
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- 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 4.4.4.9, then location
updating shall be performed when a new 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:

- 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 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 (LIMITED SERVICE).

4.2.2.3 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 LAl lists.);

- it may respond to paging (with IMSI).

In addition, mobile stations supporting VGCS listening or VBS listening shall:

- indicate notifications to the GCC or BCC sublayer for which a channel description has been
received in the natification 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 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 (LIMITED SERVICE).

4.2.2.4 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 05.08):

- 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:

- not indicate notifications to the GCC or BCC layer.
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4225 Service State, SEARCH FOR PLMN, NORMAL SERVICE

When in state MM IDLE and service state SEARCH FOR PLMN, NORMAL SERVICE the mobile station
shall:

- if timer T3211 or T3213 expires in this state perform a location updating procedure at the latest if
and when back to NORMAL SERVICE state and if the cell is not changed;

- 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:

- 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 of a voice group or broadcast call for which a channel description has been
received in the notification by the RR sublayer.

4.2.2.6 Service State, SEARCH FOR PLMN
When in state MM IDLE and service state SEARCH FOR PLMN the mobile station shall:

- 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.

4227 Service State, RECEIVING GROUP CALL (NORMAL SERVICE)
Only applicable for mobile stations supporting VGCS listening or VBS listening:

When in state MM IDLE and service state RECEIVING GROUP CALL (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 GCC or BCC layers;

- indicate notifications or paging informations 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 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.

4228 Service State, RECEIVING GROUP CALL (LIMITED SERVICE)
Only applicable for mobile stations supporting VGCS listening or VBS listening:

When in state MM IDLE and service state RECEIVING GROUP CALL (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;
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- perform normal location updating when a cell is entered which may provide normal service
(e.g. location area not in one of the forbidden LAl 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 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 (LIMITED SERVICE).

4.2.3 Service state when back to state MM IDLE from another state

When returning to MM IDLE, e.qg., 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 IMS];

- 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 abnormal 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 abnormal 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.

4.3 MM common procedures

As described above, a MM common procedure can be initiated at any time whilst a RR connection exists
between the network an the mobile station.

431 TMSI reallocation procedure

The purpose of the 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 and 03.20).
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If the identity confidentiality service is applied for an IMSI, 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 of a 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 e.g. 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,
e.g. at location updating or at call setup (see GSM 09.02).

431.1 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 LAl allocated
by the network or a LAl 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 TMSI reallocation completion in the network.
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.

If the RR connection is no more needed, then the network will request the RR sublayer to release it (see
section 3.5).

43.1.4 Abnormal cases

Mobile station side:
The mobile station shall consider the new TMSI and new LAI, if any, as valid and the old TMSI and
old LAl 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.
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Network side:

(@)

(b)

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 ldentification procedure followed by a new TMSI reallocation if the mobile
station uses the old TMSI.

Other implementations are possible.

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 connection failure above.

mobile station network
TMSI REAL CMD
Lmmmmmm - Start T3250

————————————————— > Stop T3250

Figure 4.1/GSM 04.08: TMSI reallocation sequence



Page 86
ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

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 03.20);

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 02.09.
The authentication procedure is always initiated and controlled by the network.
43.2.1 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 03.20). 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
AUTHENTICATION RESPONSE message is transmitted. The ciphering key stored in the SIM shall be
loaded in to the ME when any valid CIPHERING MODE COMMAND is received during an RR connection
(the definition of a valid CIPHERING 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 AUTHENTICATION RESPONSE message, the network stops the timer T3260 and
checks the validity of the 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, i.e. 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.

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 mobile station are equal.
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4.3.2.5 Unsuccessful authentication

If authentication fails, i.e. 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. If the 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 (i.e. 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 DETACH 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 of a 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.

mobile station network
AUT REQ
Lemmmmm e Start T3260
AUT RES
—————————————————— > Stop T3260
(a)
AUT REJ
< _________
(b)

Figure 4.2/GSM 04.08: Authentication sequence:
(a) authentication;
(b) authentication rejection.
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4.3.3 Identification procedure
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 (cf. GSM 03.03). For the presentation of the IMEI, the requirements of GSM 02.09

apply.
43.3.1 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
() RR connection failure:

Upon detection of a 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
ID REQ
Lemmmm e e e Start T3270
ID RES
——————————————————————— > Stop T3270

Figure 4.3/GSM 04.08: Identification sequence
434 IMSI detach procedure

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 flag (ATT)
broadcasted in the SYSTEM 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.
43.4.1 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.
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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 find 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 if a 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 returned 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 T3220 timeout. If this
is not possible (e.g. detach at power down) the RR sublayer on the mobile station side should be aborted.

4344 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 4.4/GSM 04.08: IMSI detach sequence
4.3.5 Abort procedure

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 if it is received when at least one MM connection exists or an MM connection is
being established.

4.35.1 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: lllegal ME
#17: Network failure
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4.35.2 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-establishment procedure and release all MM connections (if any). If cause value #6 is received the
mobile station shall delete any TMSI, LAl 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 4.1.2.2) 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 MM information procedure

The MM information message support is optional in the network.

The MM information procedure may be invoked by the network at any time during an RR connection.
4.3.6.1 MM information procedure initiation by the network

The MM information procedure consists only of the MM INFORMATION message sent from the network
to the mobile station. During an RR connection, the network shall send none, one, or more MM
INFORMATION messages to the mobile station. If more than one MM INFORMATION message is sent,
the messages need not have the same content.

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 return an MM STATUS message with cause #97.
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4.4 MM specific procedures

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.

During the lifetime of a 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.

Unless it has specific permission 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.
441 Location updating procedure
The location updating procedure is a general procedure which is used for the following purposes:

- normal location updating (described in this section);
- periodic updating (see section 4.4.2);
- IMSI attach (see section 4.4.3).

The normal location updating procedure is used to update the registration of the actual Location Area of a
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 4.4.4.6 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.



Page 92
ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

The location updating procedure is always initiated by the mobile station.
4.4.2 Periodic updating

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. 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. If the 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 if the 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 10.5.2.11.

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 t be 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 IMSI attach procedure
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 flag (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.
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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 of a 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 flag indication.

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. T3211, T3212) 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 T3210 and enters state LOCATION UPDATING
INITIATED. The location updating type information 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 station's encryption capabilities.

4.4.4.2 Identification request from the network

The network may initiate the identification procedure, e.g. 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., if a new
TMSI has to be allocated.

4.4.45 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 4.4.4.9.

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).
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and in case of service state ATTEMPTING to UPDATE:

- a new location area is entered;
- expiry of timer T3212;
- 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 4.4.4.4), 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 LAl. 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 T3255.

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 LAl or PLMN identity contained in the LOCATION UPDATING ACCEPT message is a member of
any of the "forbidden lists" then any such entries shall be deleted.

After that, the mobile station shall act according to the presence of the "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 T3240 and enter state WAIT FOR NETWORK
COMMAND.

4447 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 the RR
connection the mobile station shall take the following actions depending on the stored reject cause:

#2: IMSI unknown in HLR;
#3: lllegal MS; or
#6: lllegal 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 LAl and ciphering key sequence
number and shall consider the SIM as invalid until switch-off or the SIM is removed.
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# 11: PLMN not allowed;
#12: Location Area not allowed; or
# 13: 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, 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, and in the list of "forbidden location
areas for roaming" for cause #13. In addition, the 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 of a MM connection, or to allow for mobile initiated
MM connection establishment.

Any release of the 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 return 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.

4449 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 05.08, 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 timer T3213 a new cell has not been selected due to the lack of valid information
(see GSM 05.08), the mobile station may 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.
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d)

e)

f)

)

RR connection failure
The procedure is aborted and the mobile station proceeds as specified below.

T3210 timeout
The procedure is aborted, the RR connection is aborted and the MS proceeds as specified below.

RR release before the normal end of procedure
The procedure is aborted and the mobile station proceeds as specified below.

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 ¢) 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 LAl 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 different from UPDATED, or the stored LAl is different 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). If
the 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)

b)

RR connection failure

If a RR 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.

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
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Having sent the response, the network should start the channel release procedure (see

section 3.5).
mobile station network
1OC UPD REQ
Start T3210 -—-=-=-------————————————— >
1L.OC UPD ACC
Stop T3210 <mmmmm
1LOC UPD REJ
" < ____________
Figure 4.5/GSM 04.08: Location updating sequence
4.5 Connection management sublayer service provision

The concept of MM 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 of a CM SERVICE PROMPT message (eg. in the case of certain 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 of MM 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 3.7.2.1.1).)

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.

45.1 MM connection establishment
451.1 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 not in MM
connection active (Group call).

An exception from this general rule exists for emergency calls (see section 4.5.1.5). A further
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-on 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.
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In order to establish an MM connection, the mobile station proceeds as follows:

a)

b)

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 establishment 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.

If an 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.

Only applicable for mobile stations supporting VGCS talking:

If a 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 sublayer 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 sublayer of the mobile
station gives an indication to the GCC sublayer 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 of the 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 10.5.1.4;

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 has 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 an MM connection with a NOTIFICATION RESPONSE
in order to obtain the necessary details from the network. The NOTIFICATION RESPONSE message
contains the
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- mobile identity according to section 10.5.1.4;
- mobile station classmark 2; and
- notified voice group or broadcast call reference according to section 10.5.1.9.

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 4.5.1.3.

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 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 station's encryption capabilities.

The identification procedure (see section 4.3.3) may be invoked for instance if a TMSI provided by the
mobile station is not recognized.

The network may invoke the authentication procedure (see section 4.3.2) depending on the CM service
type.

The network decides also if the ciphering mode setting procedure shall be invoked (see section 3.4.7).

NOTE: If the 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 : lllegal ME
#17 : Network failure
#22 . Congestion
#32 : Service option not supported
#33 : Requested service option not subscribed
#34 : Service option temporarily out of order

If no other MM connection is active, the network may 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 aborts 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
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the mobile station to initiate a normal location updating). Whether the CM request shall be
memorized 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.

45.1.2 Abnormal cases

Mobile station side:

a)

b)

c)

d)

RR connection failure or IMSI deactivation

If an RR connection failure occurs or the IMSI is deactivated during the establishment of an 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 (i.e. no response is given but a RR connection is available) the MM connection
establishment is aborted and the requesting CM sublayer is informed. 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 return 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
If the 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.
NOTE: Further actions of the mobile station depend on the RR procedures and MM specific

procedures during which the abnormal situation has occurred and are described
together with those procedures.

Network side:

a)

b)

RR connection failure

The actions to be taken upon RR connection failure within a MM common procedure are described
together with that procedure. A RR 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 the 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
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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.

45.1.3 MM connection establishment initiated by the network
451.3.1 Mobile 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.

(* 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 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.

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 fall, 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 connection is active with the mobile
station.

45132 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 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.

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
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sublayer to perform the RR classmark interrogation procedure and/or the ciphering mode setting
procedure.

The network should use the information contained in the Mobile Station Classmark 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 informed 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 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”.

451.4 Abnormal cases

The behaviour upon abnormal events is described together with the relevant RR procedure or MM
common procedure.

45.1.5 MM connection establishment for emergency calls

A MM connection for an emergency call may be 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 of the 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, e.g., 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 "lllegal MS"

#4 "IMSI unknown in VLR"
#5  "IMEI not accepted"

#6 “lllegal ME"

#17 "Network failure"
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#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 4.5.1.1
and 4.5.1.2 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
returning a CM SERVICE REJECT message with reject cause:

#5  "IMEI not accepted".
45.1.6 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 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 05.08). 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 layer failure occurs and at least one MM connection is
active (i.e.. 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.
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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 4.5.2.3.) 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 transactions
belonging to all Protocol Discriminators that permit Call Re-establishment shall be attempted.

Upon request of a 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 REESTABLISH. This request
contains an establishment cause and a CM RE-ESTABLISHMENT REQUEST message. When the
establishment of an RR connection is indicated by the RR sublayer (this indication implies that the CM
RE-ESTABLISHMENT REQUEST 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 all CM
entities that are being re-established, and remains in the MM sublayer state WAIT FOR REESTABLISH.

The CM RE-ESTABLISHMENT REQUEST message contains the

- mobile identity according to section 10.5.1.4;
- 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 04.11) 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
of a 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 sublayer 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:

if cause value #4 is received, the mobile station deletes any TMSI, LAl 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.

if cause value #6 is received, the mobile station deletes any TMSI, LAl 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.

45.1.6.2 Abnormal cases

Mobile station side:

a)

b)

c)

d)

e)

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

If a 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, #111 received

The mobile station shall perform the same actions as if timer T3230 had expired.
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Network side:
a) RR connection failure

If a RR connection failure occurs after receipt of the CM RE-ESTABLISHMENT REQUEST the
network shall release all MM connections.

b) Invalid message content

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.
4517 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 of the 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 of the CM SERVICE ABORT message the mobile station shall set timer T3240 and
enter the state WAIT FOR NETWORK COMMAND, expecting the release of the 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 normal
release of the RR connection.

If the RR connection is not released within a given time controlled by 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 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.

452 MM connection information transfer phase

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 04.07, 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.

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.

4521 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 of the interface with the PD and Tl set according to the source entity.
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4522 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 Tl value. However, if the received CM message is the first for the MM connection (identified
by PD and TI), the MM sublayer will in addition indicate to the CM entity that a new MM connection has
been established.

45.2.3 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.

4531 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 RR connection may be
maintained by the network, e.g. 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.
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45.3.2 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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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).

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 5.2.2.2.

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 Initated MO call the MS
reaches state U1.0 from state U0 $(CCBS)$.

Figure 5.1b/GSM 04.08 gives an overview of the main states and transitions on the network side.

The Network side extension figure 5.1b.1/GSM 04.08 shows for Network Initiated MO Calls the Network
reaches state N1.0 from state NO $(CCBS)$.
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FIGURE 5.1a.1/GSM 04.08
Overview call control protocol/MS side, extension:

U0
NULL

l MMCC . PROMPT, TND

MNCC. PROMPT. IND

0.2 )
PROMPT PRESENT
DR (START CC)
A,
0.3
WAIT FOR NW INFO

l DI (CC ESTABLISHMENT)

U0.4
CC-EST. PRESENT

!

DR (CC ESTABLISHMENT CONFIRMED)

|

U0.5
CC_EST. CONFIRMED

l DI (RECALL)

MNCC.RECALL. IND

U0.6
RECALL_PRES%NT

l MNCC. SETUP.REQ

DR (SETUP)

|

U1
CALL INITIATED




ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

Page 112

HNO'dNL3S'OONW

[CENEEL]
1IV0 IN

ANILY3TY'OONI

(1L¥37v) 1a

1S3nd3y
1O3NNOD 8N

‘034 "1dIN0D
"dNL3S "0ONW

'HNO'dNL3S'OONW

QI WYIANOD (N\N02) 1a
TIVOLIN 6N
anraNoo
“TIVD DONW

(4NOD 1TVD) I

9

(dnL3s) ¥a

"dND '1S3

00NN

JALOY
0IN

(39vSS3IN) ANI_YLYA DOWN =(39VYSSIN) Ia
(39vSSINOIY VYLYA DOWW =(39VYSSINYA
‘310N

NOILVOIANI

(MOY NNOD) 1a 153INNOD 82N

MOV NNOD) ¥a

‘aNl 1dW0D
‘dN1l3sS "OONW

'03Y "0SId "OONW

(0s10) ¥a

KOILYOIONI LO3

(os10) 1a
(13¥) 1a

ANI'OSIA"OONW
(13¥) ¥a

153nd3y
3SV313Y 6IN

EERERRRIAA
‘aNI"T3Y OONIW
(W02 13Y) ¥a

(woo 13y 1a

"OFY I OONN
"ANO" 134" OONNW

)

11NN
ON

(ar angow)
‘03U’ LSTDONNW

‘034 dNL3S "OONW

82'0T:6'8 'L
\7 '€ "IN SILVLS

(NNOD) ¥a

(NNOD) da
dsy "dn13s "DONW

a3dy3AT3aa
1Iv0 ¥N

5S3¥90¥d) ¥a

(Ly37v) ¥a

(os10) 1@ dsy "dnL3s

034 L3V DONA Y5 ON EN

(134) ¥a

(00¥d T1v0) ¥a

034 '00¥d "11¥0 "0ON

LINITTVO
TN

‘aNI'dNL3S'OONW

dnL3as) aNI'LSI OO

1b/GSM 04.08
Overview call control protocol/Network side

Figure 5



Page 113
ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

FIGURE 5.1b.1/GSM 04.08
Overview call control protocol/Network side, extension:

N

MNCC.CC_CONN.REQ

A 4

MMCC. CC_CONN.REQ

v

NO.2
CC_CONN_PENDING

v MMCC.EST.IND (START CC)

NO.3
NW_ANSWER_PENDING

!

DR (CC_ESTABLISH)

NO.4
CC-EST. PESENT

DI (CC_EST_CONF)

NO.5
CC_EST. CONFIRMED
DR (RECALL)
NO.6
RECALL_PRESENT
DI (SETUP)

N1
CALL_INITIATED




Page 114
ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

5.1.2 Call Control States
5.1.2.1 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: States UO0.1, U0.2, U0.3, U0.4, U0.5, U0.6, U26, and U27 are GSM specific. All other
states are ITU-T defined.

5.1.2.1.1 Null (State U0)
No call exists.
5.1.2.1.2 MM Connection pending (U0.1)

This state exists for a mobile originating call, when the mobile station requests the establishment of a MM
connection.

5.1.2.1.2a CC prompt present (U0.2) $(CCBS)$

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 (U0.3) $(CCBS)$
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-Establishmentpresent (U0.4) $(CCBS)$

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 (U0.5) $(CCBS)$

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 (U0.6) $(CCBS)$

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.
5.1.2.14 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.
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5.1.2.15 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.

5.1.2.1.6 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.

5.1.2.1.7 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.

5.1.2.1.9 Mobile 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.

5.1.2.1.10 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).

5.1.2.1.13 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 an answer.

5.1.2.1.15 Mobile 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 NO.1, NO.2, NO.3, NO.4, NO.5, N0O.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 on the network side of the radio interface are defined in this section.
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5.1.2.2.1 Null (State NO)
No call exists.
5.1.2.2.2 MM connection pending (NO.1)

This state exists for a mobile terminating call, when the network requests the establishment of a MM
connection.

5.1.2.2.2a CC connection pending (N0.2) $(CCBS)$

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 (N0.3) $(CCBS)$

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.

5.1.2.2.2¢c CC-Establishment present (N0.4) $(CCBS)$

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 (N0.5) $(CCBS)$

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.

5.1.2.2.2e 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.

5.1.2.2.3 Call initiated (N1)

This state exists for a mobile originating call when the network has received a call establishment request
but has not yet responded.

5.1.2.2.4 Mobile 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.

5.1.2.25 Call delivered (N4)

This state exists for a mobile originating call when the network has indicated that remote user alerting has
been initiated.

5.1.2.2.6 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.
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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.

5.1.2.2.10 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 end- to-end connection (if any) and has sent an
invitation to disconnect the mobile station to network connection.

5.1.2.2.13 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 Mobile terminating modify (N27)

This state exists when the network has sent a request 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 Call establishment procedures

Establishment of a call is initiated by request of upper layer in either the mobile station or the network; it
consists of:

- the establishment of a 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. If a new order to attach the user
connection is received, the new order shall supersede the previous one.

A channel shall be considered as appropriate if it 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:
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- the user connection has to be attached but no appropriate channel is available for a contiguous
time of 30 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 UO, "null", is selected to establish the call. It initiates the establishment by requesting the MM
sublayer to establish an MM connection.

5.2.1 Mobile originating call establishment

The call control entity of the 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 of a 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 information 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.

For mobile stations supporting eMLPP basic calls may optionally have an associated priority level as
defined in GSM 03.67. This information may also lead to specified qualities of service to be provided by
the MM sublayers.

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;

i) 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 5.2.1.2.

Abnormal case:
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- 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 "null" or “recall present” states, upon receipt of a setup message (a SETUP message or an
EMERGENCY SETUP message, see section 5.2.1.1), 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:

#1 "unassigned (unallocated) number"

#3  "no route to destination"

# 22 "number changed"

# 28 “invalid number format (incomplete number)"

i) 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",

# 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 of those 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 of a traffic channel according to section 5.2.1.9 (early assignment).
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MS Network

(EMERGENCY) SETUP

______________________ >
CALI, PROCEEDING (i)

< ____________
ALERTTING (i1)

< ____________
CONNECT (ii1)

< ____________
RELEASE COMPLETE (iv)

< ____________

Figure 5.2/GSM 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 of the mobile station receives a CALL
PROCEEDING message, it shall stop timer T303; start timer T310 unless

- the CALL PROCEEDING message contains a progress indicator |IE specifying progress description
#1, #2, or #64; or

- it has received a PROGRESS message containing a progress indicator 1E specifying progress
description #1, #2, or #64 prior to the CALL PROCEEDING message

and enter the "mobile originating call proceeding” state.
Abnormal case:

If timer T310 elapses before any of the ALERTING, CONNECT or DISCONNECT messages has
been received, the mobile station shall perform the clearing procedure described in section 5.4.

MS Network

CALL PROCEEDING

Figure 5.3/GSM 04.08
Call proceeding sequence at mobile originating
call establishment

5.2.14 Notification of progressing mobile originated call

In this section, the term "interworking" is used only in the meaning of interworking 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.

52141 Notification of interworking in connection with mobile originated call
establishment

During call establishment, the call may leave a PLMN/ISDN environment; e.g., 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 return to a PLMN/ISDN environment. When such situations occur, 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 (e.g. ALERTING or
CONNECT); or,

b) in the PROGRESS message, if no state change is appropriate.
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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.

5.2.1.4.2 Call progress in the PLMN/ISDN environment

In order to inform the mobile station that the call is progressing in the PLMN/ISDN 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 (e.g., ALERTING or
CONNECT); or

b) in the PROGRESS message, if no state change is appropriate.

This progress indicator 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.

5.2.15 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:

- 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 5.4/GSM 04.08
Call confirmation
at mobile originating call establishment
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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; start 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 of a 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.

MS Network

CONNECT

Figure 5.5/GSM 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 terminating 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 of a suitable RR procedure to assign an
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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 traffic
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 Mobile terminating call establishment

Before call establishment can be initiated in the mobile station, the MM connection must be established by
the network.

5221 Call indication

After the arrival of a 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.

Upon receipt of a SETUP message, the mobile station shall perform compatibility checking as described
in 5.2.2.2. 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 5.2.2.3.4.

If no response to the SETUP message is received by the call control entity of the network before the
expiry of timer T303, the procedures described in section 5.2.2.3.3 shall apply.

MS Network
SETUP
< ______________
CALL CONFIRMED (1)
____________ >
RELEASE COMPLETE (ii)
____________ >

Figure 5.6/GSM 04.08
Mobile terminating call initiation and possible subsequent responses.
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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
52231 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 9.3.2.2 shall be followed.

NOTE: The possibility of alternative responses (e.g., 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 CONFIRMED and ALERTING by the network

The call control entity of the network in the "call present” state, shall, upon receipt of a CALL CONFIRMED
message: stop timer T303, start timer T310 and enter the "mobile terminating call confirmed" state.

The call control entity of the mobile station having entered the "mobile terminating call confirmed" state, if
the call is accepted at the called user side, the mobile station proceeds as described in 5.2.2.5. Otherwise,
if the signal information element was present in the SETUP message user alerting is initiated at the mobile
station side; if the signal information 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 confirmed" 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 confirmed" 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".
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5.2.2.3.3 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 5.4.4 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 internal 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 5.4.4, 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 02.40.

5.2.2.34 Called mobile station clearing during mobile terminating call establishment
See section 5.4.2.

5.2.2.4 Notification of interworking in connection with mobile terminating call
establishment

In this section, the term "interworking" is used only in the meaning of interworking 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, e.g., 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 a progress indicator information
element to be included in the SETUP message to be sent to the called mobile station specifying progress
description value

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.
5.2.25 Call accept

In the "mobile terminating call confirmed" state or the "call received" state, the call control entity in the
mobile station indicates acceptance of a 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 of the

network shall, upon receipt of a 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
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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 of a
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

Figure 5.7/GSM 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 of a 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:

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 5.2.3 are mandatory 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.
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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 inform 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 inform all appropriate entities within the network.

5.2.3.2 CC-Establishment 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 of a 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:

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.
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Exceptions:

Bearer Capability 1E(s), HLC IE(s) and LLC (s) IE(s) (including Repeat Indicator(s), 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-ESTABLISHMENTmessage 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-ESTABLISHMENT
< ______________
CC—ESTABLISHMENT_CONFIRMED (1)
____________ >
RELEASE COMPLETE (i)
____________ >

Figure 5.7a/GSM 04.08
Call initiation and possible subsequent responses.

5.23.21 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 Capability, HLC 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 (e.g. 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 IEs. 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 04.10). 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 of the SETUP.
If the 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-Establishment confirmation

The call control entity of the 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 RECALLmessage. 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 the RECALL message the Mobile station stops T335 and enters
the b6recall presentd state.
MS Network

RECALL

Figure 5.7b/GSM 04.08
Recall

5.2.34 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 confirmation 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 Capability IE(s) sent in the SETUP message are the
same as the Bearer Capability IE(s) in the previous CC-ESTABLISHMENT CONFIRMED message
related to this Network Initiatated MO Call.
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In the “recall-present” state, if the user of a 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 of
a mobile station wishes to reject the recall then a RELEASE COMPLETE message shall be sent with
cause #21 "call rejected".

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

Figure 5.7b/GSM 04.08
Recall acceptance or rejection by user

5.2.35 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 traffic channel during the
“CC-establishment confirmed” state.

53 Signalling procedures during the "active" state
5.3.1 User notification procedure

The mobile terminating 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).

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

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 of a NOTIFY message. In a similar
way the mobile station can inform the network about rearrangements by sending a NOTIFY message (e.qg.
change of user equipment connected to the mobile station).
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5.3.3 Not used
534 Support of Dual Services

The behaviour described in this section is used to realize 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.

a) Alternate Speech/Data (BS 61 according to GSM 02.02);
b) Speech followed by Data (BS 81 according to GSM 02.02);
c) Alternate Speech/Group 3 fax (Teleservice 61 according to GSM 02.03).

5.34.1 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 "alternate" 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.
5.34.2.1 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 |E, the bearer capability 1 information element, and the bearer
capability 2 information element. The first mode of operation ("call mode") shall be indicated by the bearer
capability 1 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 | and
low layer compatibility Il information element. In that case:

- the SETUP message shall contain the LLC repeat indicator IE and both low layer compatibility | and
low layer compatibility Il information elements. The low layer compatibility | information element
then corresponds to the bearer capability 1 information element and the low layer compatibility Il
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 | or low layer compatibility 1l) 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:
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- the SETUP message shall contain the HLC repeat indicator |E and both high layer compatibility i
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 i 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 1E.

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 |E or HLC repeat
indicator 1E. If the low layer compatibility Il IE is not contained in the message and the low layer
compatibility I |[E 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). 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"

5.3.4.2.2 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 authorized"

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.
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5.3.4.3.1 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 Bm-channel information; and stop interpreting received Bm-
channel information according to the old call mode.

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 completion of in-call modification

If the destination network/mobile station receives a MODIFY message with a new mode which is already
the actual one of the call the network/mobile 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 mode is not the actual one and can be supported by the destination interface it shall
change the channel configuration, if required, and step on to any internal resources necessary to support
the next call mode. If the requested mode is a data or facsimile mode, 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 mode and start interpreting
received user channel information according to the next call mode; send a MODIFY COMPLETE
message with the new call mode included and enter the "active" state (mobile station or network side). If
the MODIFY message had contained a reverse call setup direction IE, the same IE shall be included in
the MODIFY COMPLETE message.

In case of an alternate speech/data or alternate speech/facsimile 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.

5.3.4.3.3 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.

5.3.4.34 Failure of in-call 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.
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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 alternation.

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 # 102 "recovery on timer expiry".

5.3.4.4 Abnormal procedures

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.

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 REJ

<__ —_— J— —_— —_— —_— J— J—

Figure 5.10a/GSM 04.08
In-call modification sequence initiated by MS

MS Network
MOD
< ______________________________
MOD COMP
______________________________ >
MOD REJ
—_— —_— —_ —_ —_— —_— [ _>
assignment or channel mode modify

Figure 5.10b/GSM 04.08
In-call modification sequence initiated by network
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5.35 User initiated service level up- and downgrading

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.

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.

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".
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5.4 Call clearing
54.1 Terminology
The following terms are used in this Technical Specification in the description of clearing procedures:

- 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 Exception conditions

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 5.4.4 respectively.

As an exception to the above rule, the call control entity of the 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.

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 5.4.4.1;

- if the network wants to have the opportunity to respond to information sent by
the mobile station during call clearing.

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.
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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.

5.43.4 Receipt of a RELEASE COMPLETE message from the mobile station

A call control entity of the network in any call control state shall, upon receipt of a 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.

5.4.35 Abnormal cases

The call control entity of the mobile station in the "disconnect request”" state, shall upon expiry 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 "recovery
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 Clearing initiated by the network

Apart from the exception conditions identified in section 5.4.2, the call control entity of the 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.

NOTE: When the network initiates clearing by sending a RELEASE message, the procedures
described in sections 5.4.3., 5.4.3.4 and 5.4.3.5 are followed.

5.4.4.1 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.
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5.4.4.1.1 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 5.4.4.2.1 without connecting to the in-band tone/announcement;

i) 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 of the call, the call control entity of the MS shall proceed as defined in section 5.4.4.2.1.

5.4.4.1.2 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.

5.4.4.2 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.

54421 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 of a 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.

5.4.4.2.2 Receipt of a 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 return to the "null" state.

5.4.4.2.3 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".

5.4.4.3 Completion of clearing
A call control entity of the mobile station in any call control state shall, upon receipt of a 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.
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5.4.43.1 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
same 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
551 In-band tones and announcements

When the network wants to make the mobile station attach the user connection (e.g. 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 |E indicating user attachment in a suitable CC message:

- 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 |E indicates user attachment if it specifies a progress description in the set {1, 2, 3} or
in the set {6, 7, 8, ..., 20}.

On reception of a 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 of a MT call.

NOTE: This allows the use of progress indicator IEs independently from the channel modes
appropriate for the call.

55.2 Call collisions

Call collisions as such cannot occur at the network. Any simultaneous mobile originating or mobile
terminating 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.
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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 of a 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 #41, "temporary failure", in the first call clearing message.

5.5.3.2 Reception of a STATUS message by a CC entity
5.5.3.21 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

# 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 information 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.

554 Call re-establishment, mobile station side

This section describes the internal handling in the mobile station as far as call control is concerned.
5.54.1 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.

55.4.2 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.
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a) Re-establishment not required
If the call is in the call establishment or call clearing phase, i.e. any state other than the
"active" state or the "mobile originating modify" state, call control shall release the MM
connection

b) Re-establishment required
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.

555 Call re-establishment, network side

This section describes the handling in the network as far as call control is concerned.

5.5.5.1 State alignment

After a successful call re-establishment it is a network responsibility to identify (e.g. 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.

55.6 Progress

At any time during the establishment or release of a call and during an active call the network may send a
PROGRESS message to the mobile station.

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 of a CALL
PROCEEDING message, see section 5.2.1.1.3.

MS Network
PROGRESS

Figure 5.11/GSM 04.08
Progress

5.5.7 DTMF 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.
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The transaction identifier used by the DTMF messages shall be that of the attached speech call.

NOTE 1: This specification means that DTMF messages can generally be sent in the active
state of a call in speech transmission mode or when a traffic channel is available
during setup or release and the progress 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 e.g. 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 (O, 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.

5.5.7.4 Stop DTMF response by the network

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.

55.7.5 Sequencing of subsequent start DTMF requests by the mobile station

The minimum length of tone generated by the network should be according to CEPT recommendation
T/CS 46-02.

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 5.9.
NOTE 1: 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.
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NOTE 2: The transmission time of the messages over the radio interface on FACCH/F or
FACCH/H, see GSM 05.02, 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
"""""" START DIMF ACK
ST stop pTME
____________ STOP DTMF _A_C_K___________>
e
Figure 5.8/GSM 04.08
Single DTMF transmission
Mobile Station Network
START DTMF (x)
___________ START DTMF ACK
T sTop pIME
____________ STOP DTMF _A_C_K___________>
T START DTME (y)
_< __________ START DTMF ACK i
Figure 5.9/éSM 04.08
Multiple DTMF transmission
6 Support of packet services.

The circuit-switched call control procedures of section 5 apply to this case.
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7 Examples of structured procedures
Section 7 is non-normative.
7.1 General

Section 7 contains examples of how the network may group together the elementary procedures (i.e. the
procedures defined in sections 3 to 5) in order to provide normal service.

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 7.1. These components are characterized by the purpose of their use in structured procedures and
their message flow in the following sections 7.1.1to 7.1.7.

RR connection

Paging request
establishment

Immediate assignment

Service request and
Contention resolution

Authentication
Ciphering mode setting

Transaction phase

[
(N I U N Iy B

RR connection
release

Channel release

Figure 7.1/GSM 04.08
Components of structured procedures
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7.1.1 Paging request
The paging procedure is used to locate a mobile station to which a connection shall be established.

Upon receipt of a PAGING REQUEST message the addressed mobile station initiates the immediate
assignment procedure.

Mobile Station Network

PAGING REQUEST

Figure 7.2/GSM 04.08 Paging request
7.1.2 Immediate assignment

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.

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 channel.

Mobile Station Network

CHANNEL REQUEST

Figure 7.3/GSM 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 without jeopardizing the confidentiality of the 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)

Figure 7.4/GSM 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

Figure 7.5/GSM 04.08 Authentication
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7.15 Ciphering mode setting

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.

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

Figure 7.6/GSM 04.08 Ciphering mode setting
7.1.6 Transaction phase

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.

7.16.1 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.
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Mobile Station Network

CHANNEL MODE MODIFEY

Figure 7.7/GSM 04.08 Channel mode change
7.1.7 Channel release
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.

Mobile Station Network

CHANNEL RELEASE

Figure 7.8/GSM 04.08 Channel release

7.2 Abnormal cases
Abnormal cases are not described in the examples of section 7. They may arise from:
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 Selected examples
The following examples are considered:
- location updating
- mobile originating call establishment

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, eg CCBS Recall $(CCBS)$:
a) assignment before A party alerting
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b) assignment before B party alerting
c) assignment after A and B party alerting

7.3.1 Location updating

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.

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.

Mobile Station Network
CHANNEL REQUEST RR connection
——————————————————————————————————————— > establishment
(MO)
IMMEDIATE ASSIGNMENT
< ______________________________________
L —
LOCATION UPDATING REQUEST
———————————————————————————————————————— i_| Service request
AUTHENTICATION REQUEST
e Authentication
AUTHENTICATION RESPONSE
________________________________________ >
L —
CIPHER MODE COMMAND
o Ciphering mode
setting
CIPHER MODE COMPLETE
_________________________________________ >
L —
LOCATION UPDATING ACCEPT _w
< _______________________________________
TMST REALLOCATION COMPLETE
_______________________________________ >
L —
CHANNEL RELEASE RR connection
Cmmm release

Figure 7.9/GSM 04.08 Location updating: successful case
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7.3.2

Mobile originating call establishment

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.

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)

b)

c)

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.

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 traffic 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
gueuing 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 mobile originating call setup with very early assignment is shown in figure 7.10c/GSM 04.08.



Page 151

ETS 300 940 (GSM 04.08 version 5.10.1 Release 1996): December 1998

Mobile Station

Mobile originating call establishment without OACSU (early assignment)

CHANNEL REQUEST

Network

RR connection
establishment
(MO)

Service request

Authentication

Ciphering
mode setting

Call initiation

Assignment of
a traffic
channel

User alerting

Call accepted

Figure 7.10a/GSM 04.08
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Mobile Station Network
CHANNEL REQUEST _W
_________________________ >
IMMEDIATE ASSIGNMENT
< ________________________
L .
CM SERVICE REQUEST _W
_________________________ >
AUTHENTICATION REQUEST _W
< _________________________
AUTHENTICATION RESPONSE
__________________________ >
L 1
CIPHER MODE COMMAND _W
< _________________________
CIPHER MODE COMPLETE
__________________________ >
L 1
SETUP
__________________________ >
CALL PROCEEDING
< _________________________

< _________________________
ASSIGNMENT COMPLETE
__________________________ >
CONNECT
< __________________________
CONNECT ACKNOWLEDGE
__________________________ >

RR connection
establishment
(MO)

Service indication

Authentication

Ciphering
mode setting

Call initiation

User alerting

Assignment of
a traffic
channel

Call accepted

Figure 7.10b/GSM 04.08

Mobile originating call establishment with OACSU (late assignment)
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Mobile Station

CHANNEL REQUEST

Network

RR connection
establishment
(MO)

Service request

Authentication

Ciphering
mode setting

Call initiation

Transmission
mode
change

User alerting

Call accepted

Figure 7.10c/GSM 04.08
Mobile originating call establishment with very early assignment
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7.3.3

Mobile terminating call establishment

Mobile terminating call establishment is initiated by the network sending a PAGING REQUEST message
(see figure 7.11a/GSM 04.08). 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.

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)

b)

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.

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 7.11b).

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.
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Mobile Station

PAGING REQUEST

Network

RR connection
establishment
(MT)

Service request

Authentication

Ciphering
mode setting

Call initiation

Assignment of
a traffic
channel

User alerting
information

Call accepted

Figure 7.11a/GSM 04.08 - Mobile terminating
call establishment without OACSU (early assignment)
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Mobile Station Network
PAGING REQUEST
< _________________________
CHANNEL REQUEST
_________________________ >
IMMEDIATE ASSIGNMENT
< ________________________
PAGING RESPONSE
_________________________ >
AUTHENTICATION REQUEST _W
< _________________________
AUTHENTICATION RESPONSE
__________________________ >
L 1
CIPHer MODe COMMAND _W
< _________________________
CIPHER MODE COMPLETE
__________________________ >
L 1
SETUP
< __________________________
CALL CONFIRMED
__________________________ >
ALERTING
_________________________ >
CONNECT
_________________________ >
ASSIGNMENT COMMAND
< __________________________
ASSIGNMENT COMPLETE
__________________________ >
CONNECT ACKNOWLEDGE :}
< __________________________

RR connection
establishment
(MT)

Service request

Authentication

Ciphering
mode setting

Call initiation

User alerting
information

Assignment of
a traffic
channel

Figure 7.11b/GSM 04.08 - Mobile terminating
call establishment with OACSU (late assignment)
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Call clearing
initiated by the network

The network initiates the clearing of a 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.

b) initiated 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 traffic 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.
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Mobile Station Network
DISCONNECT
e e Call clearing
RELEASE
_______________________ >
RELEASE COMPLETE
< _______________________
CHANNEL RELEASE RR connection
e release
a) Call clearing initiated by the network
Mobile Station Network
DISCONNECT
———————————————————————— > Call clearing
RELEASE
< ________________________
RELEASE COMPLETE
_______________________ >
CHANNEL RELEASE RR connection
D e e release
b) Call clearing initiated by the MS
Figure 7.12/GSM 04.08
Call clearing
7.3.5 DTMF protocol control

Figure 7.13 shows the structured procedure for DTMF protocol control.

Mobile Station Network
|: :| active call
START DTMF DTMF generation
—————————————————————————————— > started
START DTMEF ACKNOWLEDGE
< _____________________________
STOP DTMF DTMF generation stopped
_______________________________ >
STOP DTMEF ACKNOWLEDGE
< _______________________________

: 1
|: :| active call

Figure 7.13/GSM 04.08 DTMF protocol control
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7.3.6 Handover
Figure 7.14 shows the 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.

Mobile Station Network

RR connection established

— handover
HANDOVER COMMAND _W old channel,
Cmmmmmm old cell

HANDOVER ACCESS new channel,
———————————————————————— > new cell

________________________ >
HANDOVER ACCESS
________________________ >
HANDOVER ACCESS
________________________ >
HANDOVER COMPLETE
| T ~f

Figure 7.14/GSM 04.08
Handover to a finely synchronized cell, successful case
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Mobile Station

HANDOVER COMMAND

________________________ N
HANDOVER ACCESS
________________________ S
PHYSTCAT, TNFORMATTON
 HANDOVER COMPLETE
________________________ >]

Network

RR connection established

handover
old channel,
old cell

new channel,
new cell

Figure 7.15/GSM 04.08
Handover to a non-synchronized cell, successful case

Mobile Station Network
RR connection established
— handover
HANDOVER COMMAND _W old channel,

T3124 expiry or
lower layer failure

old cell
new channel,
new cell
old channel,
old cell

Figure 7.16/GSM 04.08
Handover failure, reconnection to the old traffic channel
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7.3.7 In-call modification

Figure 7.17/GSM 04.08 shows the structured procedure for in-call modification.

M

obile Station Network
MODIFY _\
______________________________ >
MODIFY COMPLETE
< _____________________________
1

Figure 7.17/GSM 04.08
In-call modification

active call

in-call modification
e.g. from speech
to data

channel
mode modify

active call
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7.3.8 Call re-establishment

Figure 7.18/GSM 04.08 shows the structured procedure for call re-establishment.

Mobile Station Network
active call
—————————————————————————————————— -——— radio link failure
CHANNEL REQUEST _W RR connection
————————————————————————— > establishment
IMMEDIATE ASSIGNMENT (MO)
< ________________________

Service request

I
v
1L JL

CIPHer MODe COMMAND
Lmmmmm e e Ciphering
CIPHER MODE COMPLETE mode setting
_________________________ >
L 1
ASSIGNMENT COMMAND _W
Cmmmmmmm e assignment of
ASSIGNMENT COMPLETE a traffic channel
_________________________ >
L 1
active call

Figure 7.18/GSM 04.08
Call re-establishment
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7.3.9 Network initiated mobile originating call $(CCBS)$

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.

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 confirmed 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 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.

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 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 traffic 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
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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 B party alerting is
shown in figure 7.20/GSM 04.08.

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. 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.
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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Mobile Station Network
PAGING REQUEST
< _________________________
CHANNEL REQUEST RR connection
————————————————————————— > establishment
IMMEDIATE ASSIGNMENT (MT)
< _________________________
PAGING RESPONSE
_________________________ >
— — . .
AUTHENTICATION REQUEST Authentication
< _________________________
AUTHENTICATION RESPONSE
_________________________ >
L —
CIPHer MODe COMMAND _1
Lo m e Ciphering
CIPHER MODE COMPLETE mode setting
_________________________ >
L —
CM SERVICE PROMPT
Cmmmmm e Service Request
START CC
_________________________ >
CC-ESTABLISHMENT
Lo m e e Recall initiation
CC-ESTABLISHMENT CONEFIRMED
_________________________ >
ASSIGNMENT COMMAND
Lo m e e Assignment of
ASSIGNMENT COMPLETE a traffic channel.
_________________________ >
RECALL
Cmmmmmmm e User notified about recall
SETUP
————————————————————————— > Recall accepted and
CALL PROCEEDING call initiation
< _________________________
ALERTING
Cmmmmmmm e Called user alerting
— information
CONNECT
mmmmm e Call accepted
CONNECT ACKNOWLEDGE
_________________________ >

Figure 7.19/GSM 04.08
Network initiated mobile originating call establishment with assignment before A party alerting
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Mobile Station Network
PAGING REQUEST
< _________________________
CHANNEL REQUEST RR connection
————————————————————————— > establishment
IMMEDIATE ASSTIGNMENT (MT)
< _________________________
PAGING RESPONSE
_________________________ >
— — . .
AUTHENTICATION REQUEST Authentication
< _________________________
AUTHENTICATION RESPONSE
_________________________ >
L I
CIPHer MODe COMMAND _1
Cmmmmm e Ciphering
CIPHER MODE COMPLETE mode setting
_________________________ >
L I
CM SERVICE PROMPT
Commm e Service Request
START CC
_________________________ >
CC-ESTABLISHMENT
Commmm e Recall initiation
CC-ESTABLISHMENT CONFIRMED
_________________________ >
RECALL
o m e User notified about recall
SETUP
————————————————————————— > Recall accepted and
CALL PROCEEDING call initiation
< _________________________
ASSTIGNMENT COMMAND
Cmmmm e Assignment of
ASSTIGNMENT COMPLETE a traffic
————————————————————————— > channel
ALERTING
Comm e Called user alerting
L information
CONNECT
Cmmmmm e Call accepted
CONNECT ACKNOWLEDGE
_________________________ >

Figure 7.20/GSM 04.08
Network initiated mobile originating call establishment with assignment before B party alerting
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Mobile Station Network
PAGING REQUEST
< _________________________
CHANNEL REQUEST RR connection
————————————————————————— > establishment
IMMEDIATE ASSIGNMENT (MT)
< _________________________
PAGING RESPONSE
_________________________ >
— — . .
AUTHENTICATION REQUEST Authentication
< _________________________
AUTHENTICATION RESPONSE
_________________________ >
L —
CIPHer MODe COMMAND _W
Lo m e Ciphering
CIPHER MODE COMPLETE mode setting
_________________________ >
L —
CM SERVICE PROMPT
Cmmmmm e Service Request
START CC
_________________________ >
CC-ESTABLISHMENT
Lo m e e Recall initiation
CC-ESTABLISHMENT CONFIRMED7|
————————————————————————— > [
L —
RECALL
Commmmmmm e User notified about recall
SETUP
————————————————————————— > Recall accepted and
CALL PROCEEDING call initiation
< _________________________
ALERTING
Cmmmmmmm e Called user alerting
— information
ASSIGNMENT COMMAND
R e e Assignment of
ASSIGNMENT COMPLETE a traffic
————————————————————————— > channel
CONNECT
mmmmm e Call accepted
CONNECT ACKNOWLEDGE
_________________________ >

Figure 7.21/GSM 04.08
Network initiated mobile originating call establishment with assignment after A and B party
alerting

8 Handling of unknown, unforeseen, and erroneous protocol data
8.1 General

The procedures specified in GSM 04.08 and call-related supplementary service handling in GSM 04.10
apply to those messages which pass the checks described in this section.
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This section also specifies procedures for the handling of unknown, unforeseen, and erroneous protocol
data by the receiving entity. These procedures are called "error handling procedures", but in addition to
providing recovery mechanisms for error situations they define a compatibility mechanism for future
extensions of the protocols.

Error handling concerning the value part of the Facility IE and of the SS Version Indicator IE are not in the
scope of this technical specification. It is defined in GSM 04.10 and the GSM 04.8x series.

Subsections 8.1 to 8.8 shall be applied in order of precedence.
Most error handling procedures are mandatory for the mobile station.

Detailed error handling procedures in the network are implementation dependent and may vary from
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 recognize 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 |E is defined to be syntactically incorrect in a message if it 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 IE specifies in its length indicator a greater 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 part (i.e. sections 3, 4, 5) of GSM 04.08, GSM 04.10, or relevant
GSM 04.8X series.

8.2 Message too short

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.

8.3 Unknown or unforeseen transaction identifier

The mobile station and network shall ignore a call control message received with Tl value "111". For a call
control message received with Tl 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:
Whenever any call control message except EMERGENCY SETUP, SETUP 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.

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.
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b) 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.

c) 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 "1", this message shall be ignored.

d) 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.

e) For a network that does not support 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 (NO.6).

8.4 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 unacknowledged mode, it shall ignore the message.

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 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 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.

If the mobile station receives a message 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 