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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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0 Scope

The present document 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
anormative 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 termsin 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: "layer 3" includes the functions and protocols described in this Technical Specification.

The terms "datalink 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 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 11.20.

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

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

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

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

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

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

viii)  Slow Associated Control CHannel (SACCH): bi-directional, associated with a SDCCH or a Traffic CHannel;
iX) Cell Broadcast CHannel (CBCH): downlink only used for general (not point to point) short message information.

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

i) SAPI O: supports the transfer of signalling information including user-user information;
i) 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 04.06) as required for each individual message.

0.6 Overview of control procedures

0.6.1 List of procedures
The following procedures are specified in this Technical Specification:
a) Section 3 specifies elementary procedures for Radio Resource management:
- system information broadcasting (section 3.2.2)
- radio resources connection establishment (section 3.3)
- immediate assignment procedure (section 3.3.1)
- paging procedure (section 3.3.2)

- radio resources connection transfer phase (section 3.4)
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b) Section 4 specifies elementary procedures for Mobility Management

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 3.5)

radio resources connection release (section 3.5)

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)
IMS| detach procedure (section 4.3.4)

abort procedure (section 4.3.5)

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)
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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 5.3.3)
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- in-cal modification (section 5.3.4)
- cdl clearing initiated by the mobile station (section 5.4.3)
- cdl 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
givenin 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.
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[68] CCITT Recommendation X.121: "International numbering plan for public data networks".

[69] ETS 300 102-1: "Integrated Services Digital Network (ISDN); User-network interface layer 3

Specifications for basic call control”.

[70] ETS 300 102-2: "Integrated Services Digital Network (ISDN); User-network interface layer 3
Specifications for basic call control”.

2 Definitions and abbreviations

Abbreviations used in the present document are listed in GSM 01.04.

2.1 Random values

In anumber of placesin 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.

Itisrequired that thereis alow probability that two M Ssin the same conditions (including the case two mobile stations
of the same type from the same manufacturer) will choose the same value. Moreover, it isrequired that, if it happens
that two MSsin similar conditions choose the same value, the probability of their choices being identical at the next
occasion isthe 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 aresult statistically compatible with the specified distribution. This shall hold even in the cases where the tests
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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 the present document:

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

- RR connected mode: in this mode, the MOBILE STATION is alocated at least two dedicated channels, only
one of them being a SACCH;

- main DCCH: in RR connected 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 channdl isactivated 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 framesis sent;

- A TCH isconnected 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. asa DCCH,;

- Thedatalink of SAPI 0 onthe 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;

- Theterm " to establish” alink isashort form for " to establish the multiframe mode" on that datalink. Itis
possible to send Ul frames on adata link even if it is not established as soon as the corresponding channel is
activated. Except when otherwise indicated, adata link layer establishment is done without an information field.

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 proceduresis to establish, maintain and release RR connections that allow a
point-to-point dial ogue 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.

NOTE: This section includes some procedures used for the TCH/H + TCH/H configuration which need not be
supported by simple Mobile Stations. These procedures and the information content relating to the
TCH/H + TCH/H configuration in RR messages may need further elaboration.

3.1.2 Services provided to upper layers

3.1.21 Idle mode

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 aBCCH/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 arelevant part
of thisinformation changes.
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3.1.2.2 Establishment and release of a RR connection

A RR connection isaphysical point-to-point bi-directional connection, and includes a SAPI 0 data link connection
operating in multiframe mode on the main DCCH.

The upper layer can require the establishment of a RR connection. Only one RR connection can be established for a
mobile station at one time.

The upper layer can require the release of a RR connection.

3.1.2.3 RR connected mode
When a RR connection 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;

- transfer of messages on any datalink 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;

- 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;

- dlocation/release of an additional channel (for the TCH/H + TCH/H configuration).

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 channelsis required using a dedicated assignment and handover procedure, respectively,
the RR sublayer will request the data link layer to suspend multiple frame operation before the mobile station leaves the
old channel. When the channel change has been completed, layer 3 will request the data link layer to resume multiple
frame operation again. The layer 2 suspend/resume procedures are described in GSM 04.05 and 04.06.

These procedures are specified in such away that aloss of alayer 3 message cannot occur on the radio interface.
However, MM and CM messages sent from the mobile station to the network may be duplicated by the datalink layer if
amessage has been transmitted but not yet completely acknowledged before the mobile station leaves the old channel
(see GSM 04.06).

Asthe 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 MM and CM procedures using
SAPI=0, 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 O, the data link procedures described in GSM 04.06 do not provide any guarantee against message
loss or duplication.
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Therefore, if an application uses a SAPI other than 0 and if this application is sensitive to message |oss or duplication,
then it has to define its own protection mechanism. No general protection mechanism is provided by the layer 3 defined
in this Technical Specification.

3.1.4.3 Sequenced message transfer operation

MM and CM messages using SAPI=0 sent from the mobile station to the network can be duplicated by the data link
layer in the following case:

achannel change of dedicated channelsis required (assignment or handover procedure) and the last layer 2
frame has not been acknowledged by the peer datalink 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 MM and CM message using
SAPI=0 must be marked with a send sequence number.

3.1.4.3.1 Variables and sequence numbers

3.14.31.1 Send state variable V(SD)

The RR sublayer of the mobile station shall have one associated send state variable V(SD) (" Send Duplicated") for
sending MM and CM messages using SAPI=0. The send state variable denotes the sequence number of the next in
sequence numbered message to be transmitted. The value of the send state variable shall be incremented by one with
each numbered message transmission. Arithmetic operations on V(SD) are performed modulo 2.

3.1.4.31.2 Send sequence number N(SD)

Only MM and CM messages using SAPI=0 contain the send sequence number N(SD). At the time when such a message
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.

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

3.14.3.2.1 Initiation

The sequenced message transfer operation isinitiated by establishing a RR connection. The send state variable V(SD) is
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 case the send sequence
numbers of two subsequent messages are not identical, no duplication has occurred. In case the send sequence numbers
are identical, the network must ignore one of these 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 alayer 2 SABM frame containing a layer 3 service request message. The datalink 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 datalink 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
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procedure resolves contentions in the case where several Mobile Stations have accessed at the same random access sl ot
and with the same random reference and one has succeeded due to capture. The full description of the procedureis
givenin 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

Mobil e Station Net wor k
o e o e e e e e e e e e e e e e e e e e e e +
SABM ("l ayer 3 service request nessage")
_______________________________________ >

UA ("l ayer 3 service request nessage")

Figure 3.1/GSM 04.08 Service request and contention resolution

3.2 Idle mode procedures

3.21 Mobile station side

In idle mode, the mobile station listens to the BCCH and to the paging sub-channel for the paging group the mobile
station 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
cellsis 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). 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

3.221 System information broadcasting

SYSTEM INFORMATION TY PE 2 to 4 messages, and optionally TYPE 1, 2bis, 2ter 7 and 8 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 viathe current cell. The SYSTEM INFORMATION TY PE 2bis message shall be sent if and
only if the EXT-IND bit in the Neighbour Cells Description |E in both the TYPE 2 and TY PE 2bis messages indicates
that each |E only carries part of the BA. SYSTEM INFORMATION TY PE 2ter message shall be sent if and only if this
isindicated in SYSTEM INFORMATION TY PE 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 TY PE 2 message bit as a spare
bit. If it does so it shall assume that the information element carries the complete BA and it shall ignore any SY STEM
INFORMATION TY PE 2bis and 2termessages.
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If the additional cell reselection parameters are broadcasted then System Information Type 3 message shall aways
contain these parameters. In addition to System Information Type 3 at |east either System Information Type 4 or System
Information Type 7 and 8 messages shall contain these parameters too.

NOTE 1: The exact order of sending SY STEM INFORMATION messages on the BCCH is specified in
GSM 05.02.

Similar information is sent in SYSTEM INFORMATION TYPE 5, 6 and optionally 5bis, 5Ster or both, on the SACCH
just after handover, and whenever there is no other use of that channel. The SY STEM INFORMATION TY PE 5bis
message shall be sent if and only if the EXT-IND bit in the Neighbour Cells Description IE in both the TY PE 5 and
TY PE 5his messages indicates that each |E 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 TY PE 5 message bit as a spare
bit, assume that the information element carries the complete BA, and ignore any SY STEM INFORMATION TY PE
5his and 5ter messages.

NOTE 2: The network should take into account limitations of certain mobile stations to understand SY STEM
INFORMATION TY PE 2bis, TYPE 2ter, TYPE 5ter and TY PE 5bis messages, the EXT-IND hit in the
Neighbour Cells Description, the indication of 2ter in SY STEM INFORMATION TY PE 3 and formats
used in the Neighbour Cells Description |E and Cell Channel Description |E used in SY STEM
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.

3.2.2.2 Paging

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

3.3 RR connection establishment

3.3.1 RR connection establishment initiated by the mobile station:
immediate assignment procedure

The purpose of the immediate assignment procedure is to establish an RR connection between the mobile station and
the network.
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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 establish an RR connection or by the RR entity in response to aPAGING
REQUEST message. Upon such arequest,

- if accessto the network is allowed (as defined in 3.3.1.1), the RR entity of the mobile station initiates the
immediate assignment procedure as defined in section 3.3.1.2;

- otherwise, it rgjects 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 Permission to access the network

All mobile stations with an inserted SIM are members of one out of 10 access classes numbered O 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), thisis aso 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

- accessclassor

- gpecial 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 alowed to al mobile stationsin the cell or

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

3.3.1.2 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 away such that:

- the number of dots 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) isa
random val ue drawn randomly for each new initial assignment initiation with uniform probability distribution in
theset {0, 1, ..., max (T,8) - 1};

- the number of dots 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 distributionintheset {S,S+ 1, ..., S+T - 1};
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Here, T isthe value of the parameter "Tx-integer" broadcast on the BCCH,;
M isthe value of the parameter "max retrans' broadcast on the BCCH;

Sisaparameter 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;

- arandom 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
aso 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 arequest from the MM sublayer, arandom access failure is indicated to the MM sublayer.

o m e o e e e e e e e e e e e e e e e e e e e e e e e e e e e oo oo +
I TX-integer | non conbined CCCH | conbi ned CCH SDCCH i
Fom e e oo T o e e e e e e oo

B R
} 5. 10, 20 } 109 } 58 }
| 6, 11, 25 | 163 I 86 |
| 7,12,32 | 217 | 115 |
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e oo - +

Table 3.1/GSM 04.08
Values of parameter S

3.3.13 Answer from the network

3.3.1.3.1 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. Thereis 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) isa
network operator decision. Timer T3101 is then started on the network side.

NOTE: There are two types of immediate assignment messages:

- IMMEDIATE ASSIGNMENT message, contai ning 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;
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- theinformation field of the CHANNEL REQUEST message and the frame number of the frame in which the
CHANNEL REQUEST message was received;

- theinitia 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 accessis before the indicated time, the mobile station accesses the channels described for
before the starting time. The mobile station then changes to the channel described for after the starting time at the
indicated time. New parameters can be frequency list and MAIO. Other parameters describing the channel to be used
before the starting time are taken from the description of the channel defined for use after the starting time. If the
moment the mobile station is ready to access is after the starting time, the mobile station accesses the channel described
for after the starting time.

If frequency hopping is applied, the Mobile Station uses the last CA received on the BCCH.

3.3.1.3.2 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. Thereisno 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). 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 establish an RR connection for an emergency call in the same cell before T3122 has
expired.

The Wait Indication | E (i.e. T3122) relatesto the cell from which it was received.
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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.

3.3.14 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 isinformed that an RR connection exists.

On the mobile station side, the procedure is terminated when the establishment of the main signalling link is confirmed.
The MM sublayer isinformed that an RR connection exists.

Early classmark sending consists in the Mobile Station sending as early as possible after accessa 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 SY STEM INFORMATION TY PE 3 message.

A Mobile Station which implements one of the « multiple band support » option shall also implement the « Controlled
Early Classmark Sending » option.

A Mobile Station which implements the « Controlled Early Classmark Sending » option shall indicateit in the
classmark (ESIND bit).

3.3.15 Abnormal cases

If alower 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 thefailure 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 thefailureis dueto any other reason or if arepetition triggered by a contention resolution failure has been
performed. The mobile station returns to idle mode (RR connection establishment failure), transactionsin
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 |E 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.
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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.

3.3.21 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.

NOTE: Thereare 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.

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

The mobile station is required to receive and anal yse 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. Thisimplies that a given mobile station shall take into account the page
mode information element of any message sent on its own paging subchannel whatever the nature of this message
(paging messages or immediate assignment messages). This further implies that the mobile station does not take into
account page mode information element of messages sent on paging subchannels other than its own paging subchannel.
The requirements yielded by the page mode information element are as follows:

a) normal paging: no additional requirements;

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

C) paging re-organization: The mobile station shall receive al messages on the CCCH regardless of the
BS-AG-BLKS-RES setting. It isrequired 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, c or d).
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When the mobile station selects a new PCH, the initial page mode in the mobile station shall be set to paging
re-organization. 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, 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 sect. 3.1.5). The MM sublayer in the mobile station isinformed that an RR connection exists.

Upon receipt of the PAGING RESPONSE message the network stopstimer 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 attemptsis a network dependant choice.

nmobi | e station net wor k

PAG NG REQUEST

N R R R R Start T3113
RANDOM ACCESS
Start T3120 @ ---------------miaa oo > a
| MM ASSI GN
Stop T3120 R Start T3101

------------------------- > Stop T3101,
T3113
Figure 3.2/GSM 04.08 Paging sequence
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3.4 RR connection transfer phase

3.4.1 SACCH procedures

34.1.1 General

In RR connected 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. 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 TY PE 5, 6 and optionally 5bis messages are
sent in the network to mobile station direction in Ul frames when nothing else has to be sent.

As specified in GSM 05.08, problems occurring in the reception of SACCH frames are interpreted as aloss of
communication means and appropriate procedures are then triggered as specified in section 3.5.2.

3.4.1.2 Measurement report

When in RR connected 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 isthe 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 5Shis
and/or 5Ster. 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 thisin 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 alayer 2 frame is due to be sent, then the mobile
station shall send aMEASUREMENT REPORT message in that frame. The interval between two successive layer 2
frames containing MEASUREMENT REPORT messages shall not exceed one layer 2 frame.

3.4.2  Transfer of messages and link layer service provision

When a RR connection is established, upper layers can send messages in multiframe or unacknowledged mode on SAPI
0.

Moreover, upper layers have access to the full link layer services for SAPIs other than O, 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

Anintracell 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.

The purpose of the channel assignment procedure isto 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. An
example of dependent channelsisafull rate channel and one of the corresponding half rate channels. The only
procedures provided for changing between dependent configurations are the additional assignment and the partial
release procedures.

The channel assignment procedure happens only in RR connected mode. This procedure cannot be used intheidle
mode; in this case the immediate assignment procedure is used.
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The channel assignment procedure includes:
- the suspension of normal operation except for RR management (layer 3).

- therelease of the main signalling link, and of the other data links as defined in section 3.1.4, and the disconnection
of TCHsif any.

- the deactivation of previously assigned channels (layer 1)
- the activation of the new channels and their connection if applicable.
- Thetriggering of the establishment of the data link connections for SAPI = 0.

The channel assignment procedure is always initiated by the network.

3.4.3.1 Channel assignment initiation

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

NOTE: The network should take into account limitations of certain mobile stations to understand formats used in
the Frequency List IE and Cell Channel Description |E 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 casesis suspended
until resumption isindicated. 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 alocal 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 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).

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 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 channel s 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. 1f the moment the mobile stationis
ready to accessis 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 usesiits current cell allocation, the current CA isthe 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 |E. In that case, this 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 |E that indicates 'start ciphering' unless a CIPHERING MODE COMMAND message has
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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.

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, 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.

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 |E indicating frequencies
that are not al 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 | E 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 alower 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
TCHsif 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, asif 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.

If alower layer failure happens while attempting to connect back to the old channels, the radio link failure procedure is
applied (see section 3.5.2).

On the network side, if timer T3107 elapses before either the ASSIGNMENT COMPLETE message has been received
on the new channels, an ASSIGNMENT FAILURE message is received on the old channels or the mobile station has
re-established the call, the old channels and the new channels are released and all contexts related to the connections
with that mobile station are cleared.

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).
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3.4.4 Handover procedure

Anintercell or intracell change of channel can be requested by the network RR sublayer. This change may be
performed through the handover procedure

NOTE: Thedecisionto 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 all ocated to the mobile station e.g. when
the cell ischanged. A change in the channel configuration nature is possible. This procedureis used only whilein aRR
connected 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).

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

- Thedisconnection and the deactivation of previously assigned channels and their release (layer 1).
- Theactivation of the new channels, and their connection if applicable.
- Thetriggering of the establishment of datalink connection for SAPI = 0 on the new channels.

The handover procedure is aways initiated by the network.

344.1 Handover initiation

The network initiates the handover procedure by sendinga 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 |E 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 isindicated. 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 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 TCH/H + TCH/H + ACCHs configuration the exact
ACCHSsto be used.

- 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).
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Anindication 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.

- Optionaly atiming advance to be used on the new cell.

- Optionaly acipher mode setting. In that case, this 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 |E
that indicates 'start ciphering' unless a CIPHERING MODE COMMAND message has been transmitted earlier
in the RR connection: if suchaHANDOVER COMMAND message is received it shall be regarded as
erroneous, a HANDOV ER FAILURE message with cause 'Protocol error unspecified' shall be returned
immediately, and no further action taken.

In addition, aHANDOVER 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).

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 accessis 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. 1f the moment the mobile stationis
ready to accessis after the starting time, the mobile station accesses the channel described for after the starting time.

3.44.2 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, asindicated in the classmark.

34421 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 timesthe 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 messagesis optional if so
indicated by the network in the HANDOVER COMMAND message.

Before completion of the 4 access bursts on the DCCH, additional access bursts may also be sent on the SACCH.
It then activates the channels in sending and receiving mode and connects the channelsif need be.

If applicable, ciphering isimmediately started . The access bursts are not ciphered.
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3.44.2.2 Non synchronized cell case

After having switched to the assigned channels, the mobile station starts repeating the HANDOV ER ACCESS message
in successive layer 1 frames on the main DCCH and optionally on the SACCH. 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 on the main DCCH.

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

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

When the network has the RF characteristics that are necessary, it sends in unacknowledged mode a PHY SICAL
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 PHY SICAL INFORMATION message contains various physical layer related informations, allowing a proper
transmission by the mobile station.

When sending the PHY SICAL INFORMATION message, the network starts timer T3105. If this timer times out before
the reception of a correctly decoded layer 2 framein format A or B (see GSM 04.06), or a correctly decoded TCH
frame from the mobile station, the network repeats the PHY SICAL INFORMATION message and restarts timer T3105.
The maximum number of repetitionsis 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 receivesa PHY SICAL INFORMATION message, it stopstimer T3124, stops sending access
bursts, activates the physical channelsin sending and receiving mode and connects the channelsif need be. If the
alocated channel isan SDCCH (+ SACCH), performance of the mobile station must enable the mobile station to accept
acorrect PHY SICAL INFORMATION message sent by the network in any block while T3124 is running.

3.44.2.3 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 equa 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 sots 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.

Before completion of the 4 access bursts on the DCCH, additional access bursts may also be sent on the SACCH.

The mobile station then activates the channelsin 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 isthen immediately started. The access bursts are not ciphered.

3.44.24 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 sots 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.

Before completion of the 4 access bursts on the DCCH, additional access bursts may also be sent on the SACCH.
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The mobile station then activates the channel in sending and receiving mode and connects the channelsif need be. The
timing advance value to be used with the new cell is:

- dther 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 mobile station may activate the
channelsin receiving mode and connect the channel s while sending access bursts.

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

3.44.3 Handover completion

After lower layer connections are successfully established, the mobile station returnsa 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 Technical Specification. 05.10).

3.4.4.4 Abnormal cases

In the case of a synchronous or pseudo-synchronous handover, if the mobile station knows that the timing advance with
the new cell is out of range, |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 aHANDOV ER 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, then the mobile station shall return aHANDOV ER 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
Mode.

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 aHANDOV ER 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 |E or Frequency Short List

| E indicating frequencies that are not al in one band, then the mobile station shall stay on the current channel(s) and
send aHANDOVER FAILURE message with cause ‘frequency not implemented’. If the mobile station receives a
HANDOVER COMMAND message with aMobile Allocation |E indexing frequencies that are not al in one band, then
the mobile station shall stay on the current channel(s) and send aHANDOVER FAILURE message with cause
‘frequency not implemented’.

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

On the mobile station side, if timer T3124 times out (only in the non- synchronized case) or if alower 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 sendsaHANDOVER FAILURE message on the main signalling link and resumes
normal operation asif 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.
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When the HANDOVER FAILURE message has been received, the network releases the new channels and stops timers
T3105 and stops T3103 in the non-synchronized case.

If alower layer failure happens while attempting to connect back to the old channels, the standard rules are applied (cf.
section 3.5.2).

On the network side, if timer T3103 elapses before either the HANDOVER COMPLETE message is received on the
new channels, or aHANDOVER FAILURE message is received on the old channels, or the mobile station has
re-established the call, the old channels are released and al contexts related to the connections with that mobile station
are cleared.

On the network side, if neither a correctly layer 2 framein format A or B nor acorrectly TCH frame have been received
from the mobile station on the new channel, the newly allocated channels are rel eased.

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 3.5.2).

3.45 Frequency redefinition procedure

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 dlot, i.e. theindicated 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. Other parameters
describing the allocated channels must be identical to the current parameters.

A mobile station is only required to handle one pending change of frequencies/hopping parameters at atime for each
channel defined. (Note that during an assignment or handover procedure two channels are defined and each of them
may have a pending change.)

3.45.1 Abnormal cases

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

NOTE: aFREQUENCY 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
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. 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.
3.46.1 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:

- achannel description of the channel on which the CHANNEL MODE MODIFY messageis sent, and

- the mode to be used on the channel.

3.4.6.2 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 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 isdifferent from the one used by the
MS or whether it isalready in use.
3.4.6.3 Abnormal cases

No specific action for alower 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

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.

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
includeits 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 avalid CIPHERING MODE COMMAND message, it shall if aSIM is present
and considered valid by the M E 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:

- onethat indicates 'start ciphering' and is received by the mobile station in the "not ciphered” mode;

- onethat indicates 'no ciphering' and is received by the mobile station in the "not ciphered” mode; and

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 45 ETSI TS 100 557 V4.24.0 (2002-12)

- onethat 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.

nobi | e station net wor k
Cl PH MOD CMVD
L e e e e e e e e e e e e e m .-
Lemmmm- start reception
_start  ---> in new node
transm ssion and a
reception in new node a
Cl PH MOD COM
.......................... >
Cmmmmm- start trans-

m ssion in new node

Figure 3.3/GSM 04.08
Ciphering mode setting sequence

3.4.8  Additional channel assignment procedure

NOTE: Inthe present state of GSM 04.03, this procedure is only possible for the TCH/H + ACCHsto TCH/H +
TCH/H + ACCHstransition. As a consequence it is not needed for simple mobile stations. The
description of the procedureis in general termsto cope with possible evolution.

A change of channel configuration to include an additional channel can be requested by upper layers.

The purpose of the additional assignment procedure isto allocate an additional dedicated channel to a mobile station
while keeping the previoudly 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 RR connected mode. It is used for instance for the transition
from the TCH/H + ACCHs configuration to the TCH/H + TCH/H + ACCHs configuration.

The additional assignment procedure is always initiated by the network.

3.48.1 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.
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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. Asa
consequence, if are-establishment occurs, the network will consider the context asif 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.

3.4.9 Partial channel release procedure

A change of channel configuration to release one channel can be requested by upper layers.

The purpose of this procedure is to deactivate part of the dedicated channelsin use. The channel configuration remains
dedicated.

NOTE: Inthe present state of GSM 04.03, this procedure is only possible for the TCH/H + TCH/H + ACCHsto
TCH/H + ACCHstransition. As a conseguence it is not needed for simple mobile stations.

The partial release procedure is awaysinitiated by the network.

3.49.1 Partial release procedure initiation

The network initiates the partial release by sending a PARTIAL RELEA SE 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;

- Simultaneoudly 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 conseguence, 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

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 3.3.1.4, 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. Thereis no
acknowledgement from the network at layer 3.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 a7 ETSI TS 100 557 V4.24.0 (2002-12)

3.4.11 Classmark interrogation procedure

This procedure alows 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.

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 Handling of classmark information at band change

The coding of some fieldsin the Mobile Sation Classmark 1 and in the Mobile Sation 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:

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

message.

- For other cases “the band used” for the purpose of coding the classmark information shall be understood as one
of the bands used or attempted to be used within the 2 seconds 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: Thisdefinition means that when a band change is being done the network must take appropriate actions to
handl e possible ambiguities in the frequency band related information in the classmark.

3.5 RR connection release procedure

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

The purpose of this procedureis to deactivate al the dedicated channelsin 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 acal release, and DCCH release when a dedicated channel allocated for signalling is
released.

The channel release procedure is always initiated by the network.

3.51.1 Channel release procedure initiation

The network initiates the channel release by sending a CHANNEL RELEA SE message to the mobile station on the
main DCCH, starts timer T3109 and deactivates the SACCH.
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On receipt of a CHANNEL RELEASE message the mobile station starts timer T3110 and disconnects the main
signaling 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 1: Data Links other than the main signalling link are disconnected by local end link release.

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 alocated to another
connection.

NOTE 2: The sole purpose of timer T3111 isto 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 if itisanormal release, e.g. at the end of a call or at normal release of a DCCH.

#1 to indicate an unspecified abnormal release.

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

#5 if the channel isto be assigned for servicing a higher priority call (e.g. an emergency call)

#65 if e.g. ahandover procedureis 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
gtation in its selection algorithm (see GSM 05.08 and GSM 03.22).

3512 Abnormal cases

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

3.5.2 Radio link failure

The main part of these procedures concerns the "normal” cases, i.e. those without any occurrence of 10ss of
communication means. A separate paragraph at the end of the description of each procedure treats the cases of |oss of
communication, called aradio link failure. In RR connected 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 adatalink layer failure as specified in GSM 04.06, on the main signalling link. A datalink failure on any
other datalink shall not be considered as aradio link failure.

(3) When alower layer failure happens while the mobile station attempts to connect back to the old channelsin a
channel assignment procedure or handover procedure.
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(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”.

3.5.21 Mobile side
When aradio link failure is detected by the mobile station,

- the mobile station shall perform alocal end release on al 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 are-establishment (cf. section 5.5.4)

3522 Network side

In RR connected mode, the reaction of the network to alower layer failure depends on the context. Except when
otherwise specified, it isto 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 aradio 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 alocation.

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.
3.5.3 RR connection abortion

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

3.6 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.
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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 isto support the mobility of user terminals, such asinforming
the network of its present location and providing user identity confidentiality.

A further function of the MM sublayer isto 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.

4.1.1  Type of MM procedures
Depending on how they can beinitiated, three types of MM procedures can be distinguished:

(i) MM common procedures:

A MM common procedure can always be initiated whilst a RR connection exists. The procedures belonging to
thistype are:

Initiated by the network:

- TMSI re-alocation procedure
- authentication procedure

- identification procedure

- abort procedure

However, abort procedure is used only if an MM connection is being established or has aready 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)
(it) 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:
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- normal location updating procedure
- periodic updating procedure

- IMSI attach procedure

(iii) MM connection management procedures:

These procedures are used to establish, maintain and release aMM 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 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 isinactive (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
T3210isrunning.

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.IMS|I DETACH INITIATED
The IMSI detach procedure has been started. The timer T3220 is running.
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. Thetimer T3240 is
running.
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Overview mobility management protocol / MS Side
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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 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 reestablishment 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

Thereisno MM procedure running and no RR connection exist. Thisis acompound 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.

41.21.2 Substates of the MM IDLE state

For the description of the behaviour of the MSthe MM IDLE state is subdivided in several substates, also called the
service states. The service state pertains to the whole MS (ME aone if no SIM isinserted, 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 statusis U1, a cell is selected that belongs to the LA where the
subscriber is registered.

In this state, al requests from the CM layers are treated normally.

19.2 ATTEMPTING TO UPDATE

Valid subscriber data are available, update statusis U2 and a cell is selected. Requests from upper layers are
accepted. Emergency call requests are treated normally, otherwise the request triggers first alocation
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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 statusis U3, and a cell is selected, which is known not to be able
to provide normal service. Only emergency services are offered.

19.4NO IMS

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.

19.5NO CELL AVAILABLE

No cell can be selected. This state is entered after afirst intensive search failed (state 19.7). Cellsare
searched at alow rhythm. No services are offered.

19.6 LOCATION UPDATE NEEDED

Valid subscriber data are available, and for some reason alocation updating must be done as soon as possible
(for instance update statusis U1 but the selected cell is not in the registered LA, or the timer has expired, ...).
This state is usually of no duration, but can last, e.g., in the case of access class blocking.

19.7 PLMN SEARCH

The MSis searching for PLMNSs, and the conditions for state 19.8 are not met. This state is ended when
either acell 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 statusis U1, a cell is selected which belongs to the LA where the
subscriber is registered, and the MSis searching for PLMNSs. This state is ended when either acell is selected
(the new stateis 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).

41.2.2 The update Status

In paralel 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 statusis defined even when the subscriber
is not activated (SIM removed or connected to a switched-off ME). It is stored in anon volatile memory in the SIM.
The update status is changed only as aresult of alocation updating procedure attempt (with the exception of an
authentication failure and of some cases of CM service regjection).

U1l 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
isregistered, and possibly valid TM S, ciphering key and ciphering key sequence number. The ‘Location
update status' stored on the SIM shall be 'updated'.
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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
isset to NOT UPDATED. However the presence of other values shall not be considered an error by the
mobile station. The 'Location update status' stored on the SIM shall be 'not updated'.

U3 ROAMING NOT ALLOWED.

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, TM S, 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
isset 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'.
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41.2.3 MM sublayer states on the network side
1.IDLE

The MM sublayer is not active.

2. WAIT FOR RR CONNECTION

The MM sublayer has received arequest 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.

8. 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.

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 reestablishment reguest from the Mobile Station.
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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 isleft
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 stationin 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 isdescribed 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 d'so GSM 03.22),
- PLMN search,

- lossof coverage.

How various MM procedures affects the service state and the update status is described in the detailed descriptions of
the proceduresin sections 4.3 to 4.5.

4.2.1 Primary Service State selection

4211 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 asif 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 stateis NO CELL AVAILABLE, until acell isfound.

- if no SIM ispresent the stateisNO IMSI.

- if the mobile station has been continuously activated since loosing coverage and then returns to coverage, and if
the selected cell isin the location area where the mobile station is registered and the timer T3212 has not
expired, then the state isNORMAL SERVICE.

- if the selected cell isin the location area where the mobile station isregistered and IMSI ATTACH is not
required and timer T3212 has not expired, then the stateisNORMAL SERVICE.

- if the mobile station is in automatic network selection mode and the selected cell isin aforbidden PLMN or a
forbidden LA, then the mobile station entersthe LIMITED SERVICE state.
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- if the mobile station isin manual network selection mode and no cell of the selected PLMN has been found, then
the mobile station entersthe LIMITED SERVICE state.

- otherwise, the mobile station entersthe LOCATION UPDATE NEEDED state.

4.2.1.2 Other Cases
The state PLMN SEARCH is also entered in the following cases:
- Instate NO IMSI, aSIM isinserted;

- Inany state except NO IMSI, NO CELL AVAILABLE and NORMAL SERVICE, after the user has asked for a
PLMN selection;

- Inany state except NO IMSI and NO CELL AVAILABLE, coverageis|ost;

- Roaming is denied with cause "roaming not allowed in this Location Area";

- optionally, when the mobile stationisin the ATTEMPTING TO UPDATE state and isin Automatic Network
Selection mode and location update attempt counter is greater than or equal to 4.

The service state when the PLMN SEARCH isleft 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.

Inthe 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 proceduresin 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 aPLMN selection is requested, the mobile station enters
sub-state PLMN SEARCH, NORMAL SERVICE
4.2.2.1 Service State, NORMAL SERVICE
When in state MM IDLE and service state NORMAL SERVICE, the mobile station shall:

- perform normal location updating when a new location areais 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.
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42272 Service State, ATTEMPTING TO UPDATE.
When in state MM IDLE and service state ATTEMPTING TO UPDATE the mobile station shall:

perform location updating procedure at expiry of timer T3211 or T3213.

perform normal location updating when the location area identification of the serving cell changes.

if entry into this state was caused by c) or d) or f) (with cause different from "abnormal release, unspecified") or
0) (with cause "retry upon entry into a new cell") of section 4.4.4.9, then location updating should be performed
when anew cell isentered.

if entry into this state was caused by €) 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 should not be
performed because anew 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)

4223 Service State, LIMITED SERVICE

Whenin state MM IDLE and service state LIMITED SERVICE the mobile station shall:

not perform periodic updating.

not perform IMSI detach.

reject any reguests from CM entities for MM connections except for emergency calls.

perform normal location updating when a cell is entered which may provide normal service (e.g. location area
not in one of the forbidden LAI lists.).

it may respond to paging (with IMSI)
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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.

4.2.25 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 expiresin this state perform alocation updating procedure at the latest if and when back
to NORMAL SERVICE state and if the cell is not changed.

if timer T3212 expiresin this state perform a periodic location updating procedure at the latest if and when back
to NORMAL SERVICE sate.

perform IMSI detach.

support requests from the CM layer.

listen as far as possible to paging, and respond.

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

When returning to MM IDLE, e.g., after alocation updating procedure, the mobile station selects the cell as specified in
GSM 03.22. With one exception, thisisanormal cell selection.

If thisreturn to idle state is not subsequent to alocation updating procedure terminated with reception of cause
"Roaming not allowed in thislocation 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 stateisNO CELL AVAILABLE, until acell isfound.
- if no SIM ispresent, or if theinserted SIM is considered invalid by the MS, the stateisNO IMSI.

- if the selected cell isin the location area where the mobile station is registered, then the stateis NORMAL
SERVICE; it shall be noted that this also includes an abnormal case described in paragraph 4.4.4.9.

- if the selected cell isin alocation area where the mobile station is not registered but in which the mobile station
is allowed to attempt alocation update, then the stateis LOCATION UPDATE NEEDED.

- if the selected cell isin alocation area where the mobile station is not allowed to attempt a location update, then
the stateis LIMITED SERVICE.

- after some abnormal cases occurring during an unsuccessful location updating procedure, as described in
paragraph 4.4.4.9, the stateis ATTEMPTING TO UPDATE.

In case of areturn from alocation updating procedure to which was answered "Roaming not allowed in thislocation
ared’, the service state PLMN SEARCH is entered as specified in section 4.2.1.2.

4.3 MM common procedures

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

4.3.1  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).

If the identity confidentiality serviceis 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 TM S| has significance only within alocation area. Outside
the location area it has to be combined with the Location Arealdentifier (LAI) to provide for an unambiguous identity.

Usually the TMSI redllocation is performed at least at each change of alocation area. (Such choices are left to the
network operator).

Thereallocation 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.
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If aTMSI provided by a Maobile Station is unknown in the network e.g. due to a data base failure, the network may
require the Maobile 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 TM S| reallocation procedure may be initiated.

The TMSI redllocation can beinitiated by the network at any time whilst a RR connection exists between the network
and the mobile station.

NOTEL: Usually the TMSI reallocation is performed in ciphered mode.
NOTE2: 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).
4311 TMSI reallocation initiation by the network

The network initiates the TM S| reallocation procedure by sendinga TMSI REALLOCATION COMMAND message to
the Mobile Station and starts the timer T3250.

The TMSI REALLOCATION COMMAND message contains a new combination of TMSI and LAI allocated by the
network or aLAl and the IMS] if the used TM S| shall be deleted. Usually the TMSI-REALLOCATION COMMAND
message is sent to the Mobile Station using aRR connection in ciphered mode (see GSM 03.20).

4312 TMSI reallocation completion by the Mobile Station

Upon receipt of the TMSI REALLOCATION COMMAND message the Mobile Station stores the Location Area
Identifier (LAI) inthe SIM. If the received identity isthe IMSI of the relevant mobile station, the maobile station deletes
any TMSI. If the received identity isa TM S| the maobile station stores the TMSI in the SIM. In both cases the mobile
station sendsa TMSI REALLOCATION COMPLETE message to the network.

4313 TMSI reallocation completion in the network.

Upon receipt of the TMSI REALLOCATION COMPLETE message, the network stops the timer T3250 and either
considersthe new TMSI asvalid or, if an IMSI was sent to the MS, considersthe old TM S| 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).

4314 Abnormal cases
Mobile Station side:

The Mobile Station shall consider the new TMS| and new LA, if any, asvalid and the old TMSI and old LAI as
deleted as soon asa TMSI REALLOCATION COMMAND or another message containing anew TMSI (e.g.
LOCATION UPDATING ACCEPT) is correctly received. Any RR connection failure at alater stage shall not
have any impact on the TMSI and LAI storage.

Network side:

(a) RR connection failure:

If the RR connection islost before the TMSI REALLOCATION COMPLETE messageis received, all MM
connections (if any) shall be released and both the old and the new TM Sl's should be considered as occupied
for a certain recovery time.

During this period the network may:

- usetheIMSI for paging in the case of network originated transactions on the CM layer. Upon response
from the Mobile Station the TM S| reallocation is restarted.
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- consider thenew TMSI asvalid if it is used by the Mobile Station in mobile originated requests for RR
connection.

- usethe Identification procedure followed by a new TMSI redlocation if the Mobile Station uses the old
TMSI.

Other implementations are possible.

(b) Expiry of timer T3250:

The TMSI reallocation is supervised by the timer T3250 in the network. At the first expiry of timer T3250
the network may release the RR connection. In this case, the network shall abort the reall ocation procedure
release all MM connectionsif any, and follow the rules described for RR connection failure above.

mobi |l e station net wor k
O Start T3250

................. > Stop T3250

Figure 4.1/GSM 04.08
TMSI reallocation sequence

4.3.2  Authentication procedure
The purpose of the authentication procedure is twofold:

First to permit the network to check whether the identity provided by the Mobile Station is acceptable or not
(see GSM 03.20).

Second to provide parameters enabling the M S 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 dways initiated and controlled by the network.

4321 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
alocated to the key which may be computed from the given parameters.

4322 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
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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 avalid 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).

43.2.4 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 asinvalid.

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.

4325 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
- thelMS| 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 Mobile Station 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 statusin 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 isreceived 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
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RR connection release triggered from the network side or after a RR connection abort requested by the MS-side, the
mobile station enters state MM IDLE, substate NO IMS].

4326 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 thistimer 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.

VB net wor k
AUT REQ
R LR L Start T3260
AUT RES
------------------ > Stop T3260
a)
AUT REJ
< = - e e e e e - -
(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 |dentity, International Mobile Equipment Identity (cf.
GSM 03.03). For the presentation of the IMEI, the requirements of GSM 02.09 apply.

4331 Identity request by the network

The network initiates the identification procedure by transferring an IDENTITY REQUEST message to the Mobile
Station and starts the timer T3270. The IDENTITY REQUEST message specifies the requested identification
parameters in the identity type information element.

4.3.3.2 Identification response by the Mobile Station

The mobile station shall be ready to respond to an IDENTITY REQUEST message at any time whilst a RR connection
exists.

Upon receipt of the IDENTITY REQUEST message the Mobile Station sends back an IDENTITY RESPONSE
message. The IDENTITY RESPONSE message contains the identification parameters as requested by the network.

Upon receipt of the IDENTITY RESPONSE the network shall stop timer T3270.

4.3.3.3 Abnormal cases
(a) RR connection failure:

Upon detection 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 connectionsif any, and initiate the RR connection release
procedure as described in section 3.5.

s Start T3270
----------------------- >  Stop T3270

Figure 4.3/GSM 04.08
Identification sequence
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4.3.4 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 SY STEM
INFORMATION TY PE 3 message on the BCCH is used by the network to indicate whether the detach procedureis
required.

The procedure causes the Mobile Station to be indicated as inactive in the network.

434.1 IMSI detach initiation by the Mobile Station

The IMSI detach procedure consists only of the IMSI DETACH INDICATION message sent from the Mobile Station
to the network. The Mobile Station then starts timer T3220 and enters the MM sublayer state IMSI DETACH
INITIATED.

If no RR connection exists, the MM sublayer within the mobile station will request the RR sublayer to establish aRR
connection. 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 aMM specific procedure is active. If possible, the IMSI detach
procedure is then delayed until the MM specific procedureis finished, else the IMSI detach is omitted.

4.34.2 IMSI detach procedure in the network

When receiving an IMSI DETACH INDICATION message, the network may set an inactive indication for the IMSI.
No responseis 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).

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 thisis not possible (e.g.
detach at power down) the RR sublayer on the Mobile Station side should be aborted.

434.4 Abnormal cases

If establishment of an RR connection is not possible, or the RR connection islost, the IMSI detach is aborted by the
Mobile Station.

M5 net wor k

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 isreceived when at least one MM connection exists or an MM connection is being established.
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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: lllega ME

#17: Network failure

4.3.5.2 Abort procedure in the Mobile Station

At the receipt of the ABORT message the Mobile Station shall abort any MM connection establishment or call
re-establishment procedure and release all MM connections (if any). If cause value #6 is received the Mobile Station
shall delete any TMSI, LAI and ciphering key sequence number stored in the SIM, set the update status to ROAMING
NOT ALLOWED (and storeit in the SIM according to section 4.1.2.2) and consider the SIM invalid until switch off or
the SIM isremoved. As a conseguence the mobile station enters state MM IDLE, substate NO IM S| after the rel ease of
the RR connection.

The Mobile Station shall then wait for the network to release the RR connection - see section 4.5.3.1.

4.4 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 anew MM specific procedure can be started.

During the lifetime of a MM specific procedure, if aMM 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.

Unlessit has specific permission from the network (follow-on proceed) the Mobile Station side should await the release
of the RR connection used for aMM specific procedure before anew MM specific procedure or MM connection
establishment is started.

NOTE: The network side may use the same RR connection for MM connection management.

4.4.1 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);

- IMS| 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.

The normal location updating procedure shall also be started if the network indicates that the Mobile Stationis
unknown in the VLR as aresponse to MM connection establishment request.
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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 ldentification in the SIM. The attempt counter shall be reset.

The detailed handling of the attempt counter is described in 4.4.4.6 t0 4.4.4.9.

The Mobile Equipment shall contain alist of "forbidden location areas for roaming”, as well asalist of "forbidden
location areas for regional provision of service". These lists shall be erased when the MSis switched off or when the
SIM isremoved, 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 alocation update
reject message is received with the cause "Roaming not allowed in thislocation area” or with the cause "Location Area
not allowed". The lists shall accommodate each 10 or more location areaidentifications. When the list is full and a new
entry has to be inserted, the oldest entry shall be deleted.

The cell selection processes in the different states are described in GSM 03.22 and GSM 05.08.

The location updating procedure is dways 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. Thetimer T3212 is held when the Mobile Station leavesthe MM IDLE state. |.e. the timer is not running
anymore, but the remaining time is memorized for the next start.

Thetimer is stopped (shall be set to itsinitial value for the next start) when:

- aLOCATION UPDATING ACCEPT or LOCATION UPDATING REJECT message is received;

- an AUTHENTICATION REJECT message is received,

- thefirst MM message is received, or ciphering mode setting is completed in the case of MM connection
establishment, except when the most recent service stateis LIMITED SERVICE;

- the M S has responded to paging and thereafter has received the first correct layer 3 message except RR message;

- thetimer has expired.

- the MSisdeactivated (i.e. equipment powered down or SIM removed).

When the timer reaches the T3212 timeout value, the location updating procedure is started.

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 isin 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
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istriggered indicates that periodic location shall not be used. The timeout value is broadcasted in the SY STEM
INFORMATION TY PE 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 M S 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) isbroadcast in the SY STEM INFORMATION TY PE 3 message. It
indicates whether the attach and detach procedures are required to be used or not.

The IMSI attach procedure isinvoked if the detach/attach procedures are required by the network and an IMSI is
activated in aMobile 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 IMS| activated outside the
coverage area enters the coverage area. The IMSI attach procedure is used only if the update statusis 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 anormal location updating procedure (see section 4.4.1) isinvoked 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 IMS| attach.
4.4.4 Generic Location Updating procedure

444.1 Location updating initiation by the Mobile Station
Any timer used for triggering the location updating procedure (e.g. T3211, T3212) is stopped if running.

Asno 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 MS Capability Information

The network may initiate the classmark interrogation procedure, for example, to obtain further information on the MS's
encryption capabilities.
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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 TM S
and LAI used asidentification 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).

4444 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 anew TMSI hasto be
allocated.

4.4.4.5 Attempt Counter

To limit the number of location updating attempts made, where location updating is unsuccessful, an attempt counter is
used. It counts the number of consecutive unsuccessful location update attempts.

The attempt counter isincremented when alocation update procedure fails. The specific situationsis specified in
section 4.4.4.9.

The attempt counter is reset when:
- the mobile station is powered on
-aSIM isinserted
- location update is successfully completed,

- location update completed with cause #11, #12 or #13 (see section 4.4.4.7)

and in case of service state ATTEMPTING to UPDATE:
- anew location areais 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 alocated is then contained in the LOCATION UPDATING ACCEPT
message together with the location areaidentifier LAI. The network shall in this case start the supervision timer T3250
as described in section 4.3.1.

If the network wishes to prolong the RR connection to allow the MSto initiate MM connection establishment (for
exampleif the mobile station has indicated in the LOCATION UPDATING REQUEST that it has afollow-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 statusin the SIM to UPDATED. If the
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message contains an IM Sl, the mobile station is not alocated any TMSI, and shall delete any TMSI in the SIM
accordingly. If the message containsa TM S, the mobile station is alocated this TMSI, and shall store this TMSI in the
SIM and aTMSI 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 del eted.

After that, the mobile station shall act according to the presence of the "Follow-on proceed" information element in the
LOCATION UPDATING ACCEPT; if thiselement is present and the mobile station has a CM application request
pending, it shall send aCM 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..

4.4.4.7 Location updating not accepted by the network

If the location updating cannot be accepted the network sends a LOCATION UPDATING REJECT message to the
Mobile Station. The Mobile Station receiving aLOCATION 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 M S shall take the following actions
depending on the stored reject cause:

#2(IMSI unknown in HLR),
#3(lllegd MS), or
#6(lllegal ME):

The Mobile Station shall set the update status to ROAMING NOT ALLOWED (and storeit in the SIM
according to section 4.1.2.2), and delete any TM S, stored LAI and ciphering key sequence number and shall
consider the SIM asinvalid until switch-off or the SIM is removed.

#11 (PLMN not alowed):
#12 (Location Areanot alowed):

#13 (Roaming not alowed in thislocation 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 storeit in the SIM according to
section 4.1.2.2). The Mabile 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 memorizeif 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 MS behaviour in those casesis 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 aMM
connection, or to allow for mobile initiated MM connection establishment.
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Any release of the RR connection shall beinitiated 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 ATTEMPTING TO UPDATE either timer T3212 or
timer T3211 is started as described in section 4.4.4.9.

4.4.4.9 Abnormal cases on the Mobile Station side
The different abnormal cases that can be identified are the following:
a) Access barred because of access class control

The location updating procedure is not started. The M S staysin 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 accessisan IMMEDIATE ASSIGNMENT REJECT message

The location updating is not started. The M S 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.

¢) Random access failure

Timer T3213 is started. When it expires the procedure is attempted again if still necessary

NOTE: Asspecifiedin GSM 05.08, a cell reselection then takes place, with return to the cell inhibited for 5
secondsiif thereis at |east one other suitable cell. Typically the selection process will take the M S back to
the cell where the random access failed after 5 seconds.

If random access failure occurs for two successive random access attempts for location updating the mobile
station proceeds as specified below.

d) RR connection failure

The procedure is aborted and the M S proceeds as specified below.

€) T3210 timeout

The procedure is aborted, the RR connection is aborted and the M S proceeds as specified below.

f) RR release before the normal end of procedure

The procedure is aborted and the M S proceeds as specified below.

g) Location updating reject, other causes than those treated in section 4.4.4.7

The MS waits for release of the RR connection as specified in section 4.4.4.8, and then proceeds as specified
below.
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In cases d) to g) above and for repeated failures as defined in ¢) above the MS proceeds asfollows. Timer T3210is
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 ldentities (stored and received from the BCCH of the
current serving cell) and the value of the attempt counter.

- theupdate statusis UPDATED, and the stored LAI isequal to the one received on the BCCH from the current
serving cell and the attempt counter is smaller than 4

The MS shall keep the update statusto UPDATED, the MM IDLE sub-state after the RR connection releaseis
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..

- ether the update status is different from UPDATED, or the stored LAI 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 MS 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 M S shall
memorize that timer T3211 isto be started when the RR connection is released, otherwise it shall memorize that
timer T3212 isto be started when the RR connection is released.

4.4.4.10 Abnormal cases on the network side

a) 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 aRR connection failure occurs when a common procedure does not exist, the location updating procedure
towards the Mabile Station should be aborted.

b) protocol error

If the LOCATION UPDATING REQUEST message is received with a protocol error, the network should, if
possible, return aLOCATION UPDATING REJECT message with one of the following Reject causes:

#96: Mandatory information element error
#99: Information element non-existent or not implemented
#100: Conditional IE error

#111: Protocol error, unspecified

Having sent the response, the network should start the channel release procedure (see section 3.5).
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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 and 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 air
interface. (On the contrary, establishment of an MM connection by the Mobile Station requires the sending of MM
messages over the air interface.)

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 offersto 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 reguires 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.

451 MM connection establishment

4511 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:

- Itsupdate status is UPDATED.

- The MM sublayer isin one of the states MM IDLE or MM connection active.

An exception from this general rule exists for emergency calls (see section 4.5.1.5). A further exceptionis
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 isreleased. 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 reguests 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 message. When the establishment of an RR connectionis
indicated by the RR sublayer (this indication implies that the CM SERVICE REQUEST message has been
successfully transferred viathe air 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
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 isin 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 | eft.

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 collision may occur when a CM layer message is received by the MS in MM sublayer state WAIT FOR OUTGOING
MM CONNECTION or in WAIT FOR ADDITIONAL OUTGOING MM CONNECTION. In this case the MM
sublayer in M'S should establish anew MM connection for the incoming CM message as specified in 4.5.1.3.

Upon receiving a CM SERVICE REQUEST 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 MS's
encryption capabilities.

Theidentification procedure (see section 4.3.3) may be invoked for instance if a TMSI provided by the mobile stationis
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).

Anindication from the RR sublayer that the ciphering mode setting procedure is completed, or reception of aCM
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
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shall beinformed, and MM sublayer state MM CONNECTION ACTIVE isentered. The MM connection is considered
to be active.

If the service request cannot be accepted, the network returnsa CM SERVICE REJECT message to the mobile station.

The rgject cause information element (see 10.5.3.6 and Annex G) indicates the reason for rejection. The following cause
values may apply:

#4: IMSl unknowninVLR
#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 aCM 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 valueis 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, deletesany TMSI, LAI and
ciphering key sequence number in the SIM, changes the update statusto NOT UPDATED (and storesit in the
SIM according to section 4.1.2.2), and entersthe MM sublayer state WAIT FOR NETWORK COMMAND. If
subsequently the RR connection is released or aborted, this will force the mobile station to initiate a normal
location updating). Whether the CM request shall be memorized during the location updating procedure, is a
choice of implementation.

- If cause value #6 is received, the mobile station aborts any MM connection, deletesany TMSI, LAl and
ciphering key sequence number in the SIM, changes the update statusto ROAMING NOT ALLOWED (and
storesit 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 asinvalid until switch-off or the SIM is removed.

45.1.2 Abnormal cases
Mobile station side:

a) RR connection failure or IMS| 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 arejection for establishment of the new
MM connection, and the MM sublayer shall release all active MM connections.
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b)

c)

d)

T3230 expiry

If T3230 expires (i.e. no responseis given but a RR connection is available) the MM connection establishment is
aborted and the requesting CM sublayer isinformed. If no other MM connection exists then the M S 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 aMM common procedure are described together with
that procedure. A RR connection failure occurring outside such MM common procedures, shall trigger the
release of al active MM connectionsif any.

Invalid message or message content

Upon reception of aninvalid initial message or aCM 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

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.
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45.1.3 MM connection establishment initiated by the network

When a CM sublayer entity in the network requests the MM sublayer to establish aMM 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 isinformed when the paging procedure is finished (see section 3.3.2).

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 IM S| detach); it may request the RR sublayer to perform the RR
classmark interrogation procedure, and/or the ciphering mode setting procedure.

When al MM and RR procedures are successfully completed which the network considers necessary, the MM sublayer
will inform the requesting 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 anew MM
connection by sending a CM message with a new PD/T| combination.

If the establishment of an RR connection is unsuccessful, or if any of the MM common procedures or the ciphering
mode setting fail, thisisindicated 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.

4514 Abnormal cases

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

4515 MM connection establishment for emergency calls

A MM connection for an emergency call may be established in al states of the mobility management sublayer which
allow MM connection establishment for anormal originating call. In addition, establishment may be attempted in all
service states where a cell is selected (see 4.2.2). However, as a network dependent option, aMM 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 aCM 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 rgject cause information element indicates the reason for rejection. The following cause values may apply:
#3 "lllega MS'
#4 "IMS| unknownin VLR"
#5 "IMEI not accepted”
#6 "lllegal ME"
#17  "Network failure”
#22  "Congestion"
#32  "Service option not supported”

#34  "Service option temporarily out of order”

With the above defined exceptions, the procedures described for MM connection establishment in 4.5.1.1 and 4.5.1.2
shall be followed.
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NOTE: Normally, the mobile station will beidentified by an IMSI or aTMSI. However, if none of these
identifiersis available in the mobile station, then the maobile 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”.

451.6 Call re-establishment

The re-establishment procedure allows a M S to resume a connection in progress after aradio 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 alowing 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 alower layer failure occursand 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 are-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.
45.1.6.1 Call re-establishment, initiation by the mobile station
NOTE: The network isunableto 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 isinterrupted (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 isinitiated. If any CM entity requests
re-establishment, then re-establishment of all transactions belonging to al 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. Thisrequest contains an establishment
cause and aCM RE-ESTABLISHMENT REQUEST message. When the establishment of an RR connection is
indicated by the RR sublayer (thisindication impliesthat the CM RE-ESTABLISHMENT REQUEST message has
been successfully transferred viathe air interface, see section 2.2), the MM sublayer of the mobile station starts timer
T3230, givesanindication to all CM entities that are being re-established, and remainsin 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 reguest reestablishment 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 reestablishment procedures.

Upon receiving aCM 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 decidesif the ciphering mode setting procedure shall be invoked (see section 3.4.7).
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Anindication 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 reestablishment is completed, timer T3230 shall be stopped, all CM entities associated with the
reestablishment shall be informed, and MM sublayer state MM CONNECTION ACTIVE isre-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 MS, aCM SERVICE
REJECT message is returned with the reject cause:

#38 "call cannot be identified"

If call re-establishment cannot be performed for other reasons, a CM SERVICE REJECT isreturned, the appropriate
reject cause may be any of the following (see annex G):

#4"IMS| unknownin VLR",
#6"illega 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 aCM SERVICE REJECT as aresponse 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 storesit in the SIM according to section 4.1.2.2),
and entersthe 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 deletesany TMSI, LAI and ciphering key sequence humber in
the SIM, changes the update status to ROAMING NOT ALLOWED (and storesit 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 asinvalid until switch-off or the SIM is removed.

45.1.6.2 Abnormal cases
Mobile Station side:

a) 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.

b) RR connection failure
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©)

d)

If aRR connection failure occurs, timer T3230 is stopped, the re-establishment is aborted and all active MM
connections are rel eased.

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 asiif timer T3230 had expired.

Network side:

a)

b)

RR connection failure

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

Invalid message content

Upon reception an invalid initial of message or aCM 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 |E error

#111: Protocol error, unspecified

When the CM SERVICE REJECT message has been sent, the network shall release the RR connection.
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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 aCM SERVICE
ABORT message any time after the completion of the RR connection and not after the first CM message (e.g. SETUP)
issent.

If the first CM message has already been sent, the normal rel ease 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 existsin 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, rel ease 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 rel ease triggered from the network side or after aRR
connection abort requested by the Mobile Station side the Mobile Station shall return to state MM IDLE; the service
state depending upon the current update status as specified in section 4.2.3.

4.5.2 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 TI set according to the source entity.

45.2.2 Receiving CM messages
Upon receiving a CM message, the MM sublayer will distribute it to the relevant CM entity according to the PD value

and T1 value. However, if the received CM message is the first for the MM connection (identified by PD and T1), the
MM sublayer will in addition indicate to the CM entity that a new MM connection has been established.

4523 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:

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 84 ETSI TS 100 557 V4.24.0 (2002-12)

The MM sublayer shall indicate to all CM entities associated with active MM connections that the MM
connection isinterrupted, 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 al 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

45.3 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 air 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 aRR
connection abort requested by the MS-side, the MS shall return to MM IDLE state; the service state depending upon the
current update status as specified in section 4.2.3.

4.6 Receiving a MM STATUS message by a MM entity.

If the MM entity of the Mobile Station receivesaMM STATUS message no state transition and no specific action shall
be taken as seen from the radio interface, i.e. local actions are possible.

The actions to be taken on receiving aMM STATUS message in the network are an implementation dependant option.

5 Elementary procedures for circuit-switched Call
Control
5.1 Overview

51.1 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
al then it shall respond to a SETUP message with a RELEASE COMPLETE message as specified in section 5.2.2.2.
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In the call control protocol, more than one CC entity are defined. Each CC entity isindependent from each other and
shall communicate with the correspondent peer entity using its own MM connection. Different CC entities use different
transaction identifiers.

With afew exceptions this Technical Specification describesthe 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 in 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
- cdl 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 cal initiated by the network.

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

Figure 5.1b/GSM 04.08 gives an overview of the main states and transitions on the network side.
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Overview call control protocol/MS side
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51.2 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: StatesUO0.1, U26, and U27 are GSM specific. All other states are CCITT defined.

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

This state exists for amobile originating call, when the Mobile Station requests the establishment of aMM connection.

5.1.2.1.3 Call initiated (U1)

This state exists for amobile originating call, when the Mobile Station requests call establishment from the network.

5.1.2.1.4 Mobile originating call proceeding (U3)

This state exists for amobile originating call when the Mobile Station has received acknowledgement that the network
has received all call information necessary to effect call establishment.

5.1.2.1.5 Call delivered (U4)

This state exists for a mobile originating call, when the calling Mobile Station has received an indication that remote
user aerting 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 Mobile Station has answered the call. This state exists for a
mobile originating call when the Mobile Station 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 aresponse.
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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 Mobile Station 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.

5122 Network call states

NOTE: StatesNO.1, N26, N27, N28, N3a, N4,a, N7a, and N9a are GSM specific. All other statesare CCITT
defined.

The call states that may exist on the network side of the radio interface are defined in this section.

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 aMM connection.

5.1.2.2.3 Call initiated (N1)

This state exists for amobile 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 amobile originating call when the network has sent acknowledgement that the network has
received al call information necessary to effect call establishment.

5.1.2.2.5 Call delivered (N4)

This state exists for amobile 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 amobile 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 al 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 Mobile Station 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.
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5.2 Call establishment procedures

Establishment of acall isinitiated 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 anew 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;

- 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 layersto establish acall, 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 amobile originating call: basic call and emergency call. The request to establish an MM connection shall contain a
parameter to specify whether the call isabasic or an emergency call. Thisinformation may lead to specific qualities of
servicesto be provided by the MM sublayers. Timer T303 is started when the CM SERVICE REQUEST message is
sent.

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.

5211 Call initiation

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

- aSETUP message, if the call to be established isabasic call, and
- an EMERGENCY SETUP message, if the call to be established is an emergency call.

It then entersthe "call initiated” state. This state is supervised by timer T303, which has already been started after
entering the "MM connection pending” state.

The setup message shall contain all the information required by the network to processthe call. In particular, the
SETUP message shall contain the called party address information.
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When the call control entity of the mobile station isin the "call initiated" state and if it receives:

i) aCALL 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) aRELEASE COMPLETE message it shall proceed as described in section 5.2.1.2.

Abnormal case:

Since timer T303 is used to supervise the two consecutive states "MM connection pending” and "call initiated",
the expiry of timer T303 leads to different actions depending on the respective state:

- If timer T303 elapsesin 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.

- If timer T303 elapsesin 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

Inthe"null" state, 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 isinvalid (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)"

ii) If, following the receipt of the setup message, the call control entity of the network determines that a requested
serviceis 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",
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#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 aCALL 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 aCONNECT 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 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).

\%

e e e e e emeeeaaas +
CALL_PROCEEDI NG (i)
ST AERTING (ii)
ST cowecr (iii)
:' " RELEASE COWPLETE (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 receivesa CALL
PROCEEDING message, it shall stop timer T303; start timer T310 unless

- the CALL PROCEEDING message contains a progress indicator |E specifying progress description #1 or #2

- orit hasreceived a PROGRESS message containing a progress indicator |E specifying progress description #1
or #2 prior to the CALL PROCEEDING message;

and enter the "mobile originating call proceeding” state.

Abnormal case:
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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.

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

5.2.1.4 Notification of progressing mobile originated call

In this section, the term "interworking" is used only in the meaning of interworking with a network other than PLMN or
ISDN, not as interworking between PLMN and ISDN since thisis the normal case. In this sense, PLMN and ISDN are
seen within the same environment, called the PLMN/ISDN environment.

5.2.1.4.1 Notification of interworking in connection with mobile originated call establishment

During call establishment, the call may leave a PLMN/ISDN environment; e.g., because of interworking with another
network, with anon-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) inan appropriate call control message, if a state change is required (e.g. ALERTING or CONNECT); or,

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

This progress indicator information element shall contain one of the following progress description val ues:

a) #1"cal isnot end-to-end PLMN/ISDN; further call progress information may be available in-band”.

b) #2 "destination addressis non-PLMN/ISDN".

c) #4"cal hasreturned 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
aprogressindicator information element to the calling mobile station either:

a) inan appropriate call control message, if a state change isrequired (e.g., ALERTING or CONNECT); or

b) inthe PROGRESS message, if no state change is appropriate.
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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:

- anderting 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 aerting indication. If the mobile station has attached the user
connection then the network is responsible for generating the aerting 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 shal initiate call
clearing as described in section 5.4.
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Figure 5.4/GSM 04.08
Call confirmation
at mobile originating call establishment

5.2.1.6 Call connected

Upon receiving an indication that the call has been accepted, the call control entity of the network shall: through
connect the traffic channel (including the connection of an interworking function, if required) and send a CONNECT
message to its peer entity at the calling mobile station; 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 inthe "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:
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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 aerting supervision which causes initiation of
call clearing prior to the expiry of T303 or T310.

The call control of the network in the "connect indication" state, shall, upon receipt of a CONNECT ACKNOWLEDGE
message:

- stop timer T313 and enter the "active" state.

Abnormal cases:

On the network side, if timer T313 elapses before a CONNECT ACKNOWLEDGE message has been received,
the network shall perform the clearing procedure as described in section 5.4.
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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 anetwork 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 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 anidle traffic channel is not available at the assignment instant, the network may place the traffic channel request in a
gueue. Cals arriving when all positionsin the queue are occupied shall be cleared by the network using the cause #34
"no circuit/channel available".

An explicit queuing indicator is not provided to the mobile station.
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The maximum queuing interval is supervised by the network. The limit is a network dependent choice. In case the
network is not able to alocate atraffic channel within the queuing limit, the network will release the call using cause
#34 "no circuit/channel available".

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 aremote 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.
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Figure 5.6/GSM 04.08
Mobile terminating call initiation and possible subsequent responses.

5.2.2.2 Compatibility checking

The Mobile Station receiving a SETUP message shall perform compatibility checking before responding to that SETUP
message. Annex B defines compatibility checking to be performed by the mobile station upon receiving a SETUP

message.
5223 Call confirmation

5.2.2.3.1 Response to SETUP

Having entered the "call present state" the call control entity of the Mobile Station shall - with the exception of the cases
described below - acknowledge the SETUP message by a CALL CONFIRMED message, and enter the "mobile
terminating call confirmed” state.

The call control entity of the Mobile Station may include in the CALL CONFIRMED message to the network one or
two bearer capability information elements to the network, either preselected in the Mobile Station or corresponding to
a service dependent directory number (see GSM 09.07). The Mobile Station may also include one or two bearer
capahilitiesin 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.
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NOTE: The possibility of alternative responses (e.g., in connection with supplementary services) is for further
study.

A busy Mobile Station which satisfies the compatibility requirements indicated in the SETUP message shall respond
either witha 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 isinitiated at the Maobile Station side; if the signal information
element was not present in the SETUP message, user aerting isinitiated 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 Mobile Station 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”.

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 Mobile Station in accordance with section 5.4.4 using cause
#102 "recovery on timer expiry".
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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 aerting supervision timing function), then
the network shall: initiate clearing procedures towards the calling user with cause #19 "user aerting, no answer";
and initiate clearing procedures towards the called Mobile Station in accordance with sect. 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.

5.2.2.3.4 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 thisisthe 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 anon-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 progressindicator information element to be included in the
SETUP message to be sent to the called mobile station specifying progress description value

a) #1"cal isnot end-to-end PLMN/ISDN; further call progress information may be available in-band" or

b) #3"origination addressis 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.
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5226 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 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.
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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 isanetwork dependent decision when to initiate the assignment of atraffic 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 such secondary effects (see e.g. subclause 5.2.2.3.2).

5.2.2.8 Call queuing at mobile terminating call establishment
The principles described in section 5.2.1.1.10 apply accordingly.

NOTE: Theinterworking 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 datacdls:

The mobile station shall attach the user connection when receiving the CONNECT ACKNOWLEDGE message
from the network.
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5.3 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 acall. 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 acall by sending a NOTIFY message containing a notification indicator to
the network; upon receipt of this message, the network sendsa 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 air interface are not supported by explicit messages (e.g. SUSPEND and RESUME
messages as defined in ETS 300 102-1). However if aremote non-PLMN user initiates call rearrangements, the network
shall inform the Mobile Station by means of a NOTIFY message. In asimilar way the Mobile Station can inform the
network about rearrangements by sending aNOTIFY message (e.g. change of user equipment connected to the Mobile
Station).

5.3.3 Not used

5.3.4  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 aMODIFY 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).

534.1 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).
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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.

5.34.2 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 alow layer compatibility | and low layer
compatibility Il information element. In that case

- the SETUP message shall contain the LLC repeat indicator |E and both low layer compatibility | and low layer
compatibility 11 information elements. The low layer compatibility | information element then corresponds to the
bearer capability 1 information element and the low layer compatibility |1 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 I1E (low layer compatibility | or low layer compatibility 11) shall indicate "not applicable”.

- TheLLC repeat indicator shall specify the same repeat indication as the BC repeat indicator |E.

Similarly, ahigh layer compatibility may optionally be specified for each call mode in a high layer compatibility i and
high layer compatibility ii information element. In that case

- the SETUP message shall contain the HLC repeat indicator |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 ii information element to the bearer
capability 2 information element.

- If no high layer compatibility specification applies for one of the two call modes, the corresponding high layer
compatibility 1E (high layer compatibility i or high layer compatibility ii) shall indicate "not applicable".

- TheHLC repeat indicator shall specify the same repeat indication as the BC repeat indicator |E.

The receiving entity shall ignore whether the LLC repeat indicator 1E or HLC repeat indicator are contained in the
message or not; it shall also ignore the repeat indication of an LLC repeat indicator 1E or HLC repeat indicator IE. If
the low layer compatibility Il IE isnot contained in the message and the low layer compatibility | 1E 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 |E isnot contained in the message and the high 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).

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 asaresult
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"
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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 serviceisindicated 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 aresult of compatibility checking the mobile station decidesto 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.

5.34.3 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.

Thein-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.

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 aMODIFY
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
aready negotiated and agreed during the establishment phase of the call. If the data call direction is different from the
direction of the call setup areverse call setup direction |E shall be included in the MODIFY message; otherwise this |E
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 till
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/M obile Station receives aMODIFY message with a new mode which is aready the actual
one of the call the network/M obile Station shall remain in the "active" state; send aMODIFY COMPLETE message
with the actual mode; and shall not initiate anything else.
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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 adata 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 areverse call setup direction IE, the same | E shall beincluded in
the MODIFY COMPLETE message.

In case of an alternate speech/data or alternate speech/facsimile group 3 service (refer to sect. 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 sideif it had included areverse 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.

5.3.4.3.4 Failure of in-call modification

534341 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 aternation: send aMODIFY REJECT message
with the old bearer capability and with cause # 58 "bearer capability not presently available" to the initiating mobile
station; and enter the "active" state. If the change of the channel configuration fails, the network shall return to the
internal resources required for the old call mode.

Upon receipt of the MODIFY REJECT message with the old bearer capability the initiating mobile station shall: stop
timer T323; release any resources which had been reserved for the alternation; resume sending user channel information
according to the present call mode; resume interpreting received user channel information according to the present call
mode; and enter the "active" state.

5.3.4.34.2 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 aMODIFY 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.

5.34.3.4.3 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"”.

5.34.4 Abnormal procedures

If aMODIFY, 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 aMODIFY COMPLETE message indicating a call mode which does not correspond to the requested one is received
or if aMODIFY 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.
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If aMODIFY message indicating a call mode which does not belong to those negotiated and agreed during the
establishment phase of the call, isreceived, then aMODIFY REJECT message with the actual call mode and with cause
# 57 "bearer capability not authorized" shall be sent back.

V5 Net wor k
o m e e e e e e e e e e e e ee o +
I 'vw I
L .. s |
I b o e ! !
I I assi gnnent or channel rrolde nodi fy
I | 1 I
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| MOD REJ |
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Figure 5.10a/GSM 04.08
In-call modification sequence initiated by MS
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Figure 5.10b/GSM 04.08
In-call modification sequence initiated by network
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54 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 message, can reject acall by stopping al 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.

Asafurther 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: Thisway to initiate call clearing by sending a REL EASE message should not be used by the network:

- if in-band tones/announcements are provided and the network decides to use the procedure described
insection5.4.4.1,

- 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 REL EASE 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; acall 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; acall 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: Thisalowstheintroduction of shorter call clearing proceduresin the future.
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5.4.3 Clearing initiated by the Mobile Station

5431 Initiation of call clearing

Apart from the exceptions identified in sect. 5.4.2, the call control entity of the Mobile Station shall initiate clearing by:
stopping al running call control timers, sending a DISCONNECT message; starting timer T305; and entering the
"disconnect request” state.

5.43.2 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 aDISCONNECT message,

- Stop al running call control timers,

- initiate proceduresto clear the network connection and the call to the remote user,
- send aRELEASE 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.

5434 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
fromits peer entity in the Mobile Station: stop al 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 Maobile Station in the "disconnect request” state, shall upon expiry of timer T305: send a
REL EA SE 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
REL EASE 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.
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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 isalocal 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.
544.1 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.

54411 Receipt of a DISCONNECT message with progress indicator #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 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;

ii) if an appropriate speech traffic channel is connected, attach the user connection for speech if it is not yet attached
and enter the "disconnect indication” state. In that state, if upper layers request the clearing of the call, the call
control entity of the Mobile station 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 al 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 progressindicator different from #8:

- stop al running call control timers,
- send a RELEASE message;
- dtart timer T308; and

- enter the "release request” state.
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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; rel ease
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 progressindicator different from #8, shall upon expiry of timer T305: send a
REL EA SE message to the Mobile Station with the cause number originally contained in the DISCONNECT message;
start timer T308; and enter the "release request” state. In addition to the original clearing cause, the RELEASE message
may contain a second cause information element with cause #102 "recovery on timer expiry".

5.44.3 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 al running call control timers ; release the MM connection; and return
to the"null" state.

54.43.1 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.

545 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" stateis specified in section 5.4.3. The behaviour of the Mobile Station call control entity receiving a
DISCONNECT message whilst in the "disconnect request” state is defined in section 5.4.4.

Clear collision can aso occur when both sides simultaneoudy transfer REL EASE 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).
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5.5 Miscellaneous procedures

55.1 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
progressindicator |E indicating user attachment in a suitable CC message:

- Eitheritincludesthe IE ina SETUP, CALL PROCEEDING, ALERTING, or CONNECT message that is send
during call establishment

- it sends a PROGRESS message containing the |E.

A progressindicator |E indicates user attachment if it specifies a progress descriptioninthe 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 |E 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 aMT call.

NOTE: Thisalowsthe use of progressindicator |1Esindependently 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 acall control entity wishes to check the call state of its peer entity, it may initiate the status enquiry
procedure.

NOTE: Thismay, in particular, apply to procedural error conditions described in section 8.

A call control entity initiates the status enquiry procedure by sending the STATUS ENQUIRY message and starting
timer T322. While timer T322 is running, the call control entity shall not send further STATUS ENQUIRY messages.

Upon receipt 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 aSTATUS message isreceived that contains cause val ue #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 aclearing message is received while timer T322 is running, timer T322 shall be stopped, and call clearing shall
continue.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 111 ETSI TS 100 557 V4.24.0 (2002-12)

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 beinitiated 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

5.5.3.2.1 STATUS message with incompatible state

On receipt of a STATUS message reporting an incompatible call control state, the receiving entity shall clear the call by
sending a RELEASE COMPLETE message with cause # 101 "message not compatible with protocol state”. The
reported call control state isincompatible 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 isimplementation 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 |E error"”,

Thisindicates 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.

5541 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.

5542 Reaction of call control

Depending whether call re-establishment is allowed or not and on its actual state, call control shall decide to either
request re-establishment or to release the MM  connection.

a) Re-establishment not required

If the call isin 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
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If the call isin 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 arelease
indication will be given to call control, see 4.5.1.6.

5.5.5  Call re-establishment, network side

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

5551 State alignment

After asuccessful 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 Maobile
Station will not start timer T310 on receipt of a CALL PROCEEDING message, see section 5.2.1.1.3.

W) Net wor k

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.

The transaction identifier used by the DTMF messages shall be that of the attached speech call.
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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 atraffic channel is available during setup or release and the progress
indicator |E 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.

55.7.1 Start DTMF request by the Mobile Station

A user may cause a DTMF tone to be generated e.g. by depression of akey inthe MS. The relevant action isinterpreted
by the Mobile Station as arequirement for aDTMF digit to be sent ina START DTMF message on an established
FACCH. This message contains the value of the digit to be transmitted (0, 1, ..., 9, A, B, C, D, *, #).

Only asingle 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 returnsa 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 Maobile
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 Maobile 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.

5.5.7.5 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 figure 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.

NOTE 2: The transmission time of the messages over the air 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.
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Mobi l e Station Net wor k
START DTMF
"""""" START DTME ACK
S sToP DTMF 4
"""""" stop O Ak
D Figure 5.8/GSM 04.08
Single DTMF transmission
Mobi l e Station Net wor k
START DTMF (X)
"""""" START DIME ACK
S stop DTMF 4
"""""" stop O Ak
D START DTV (y) 4
< """"" START DTMF ACK g
Figure 5.9/GSM 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.

Thelayer 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
711t07.1.7.

+- -+

i Pagi ng request i RR connecti on
| | mredi ate assi gnnment . establishnent
+- -+

+- -+

i Servi ce request and i

| Contention resolution .

+- -+

+- -+

| Aut henti cati on '

+- -+

+- -+

| Ci phering node setting i

+- -+

+- -+

! Transacti on phase '

+- -+

+- -+

| Channel rel ease i RR connection
+- -+ release

Figure 7.1/GSM 04.08
Components of structured procedures

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.

Mobil e Station Net wor k
PAG NG REQUEST

Figure 7.2/GSM 04.08 Paging request
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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.

Mobil e Station Net wor k
CHANNEL REQUEST

Figure 7.3/GSM 04.08 Immediate assignment

7.1.3  Service request and contention resolution

Theinitial service request message (a PAGING RESPONSE, LOCATION UPDATING REQUEST, IMS| 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 purposeis

- to provide non-confidential information relevant to the service requested for the RR and MM sublayer in the
network;

- inparticular to identify the user in the network without jeopardizing the confidentiality of the user'sidentity; this
is achieved by using as mobile identity the TMSI, which was never before transmitted un-encrypted over the
radio interface;

- to alow for contention resolution.

Contention resolution provides a resolution process when more than one MStry 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). Thisis achieved by the network includinginaL2 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 fieldsthe MS can
verify whether it was the originator of the L2 establishment, because the service request contains the mobile identity.

Mobi |l e Station Net wor k
SABM servi ce request)

Figure 7.4/GSM 04.08 Service request and contention resolution
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7.1.4  Authentication
The purpose of authentication isto validate the identity provided by the mobile station . It isinitiated 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.

Mobil e Station Net wor k
AUTHent i cati on REQuest

Figure 7.5/GSM 04.08 Authentication

7.1.5 Ciphering mode setting

Ciphering mode setting isinitiated by the network. Its purposeis 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.

Mobil e Station Net wor k
Cl PHer MODE CoMmanD

Cl PHer MODe COWpl ete
Figure 7.6/GSM 04.08 Ciphering mode setting
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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 transmission mode change procedure is characterized.

7.16.1 Transmission mode change
The transmission mode change procedure may be used when a traffic channel has been assigned e.g.

- during thein-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 adata call in order that the speed of the data transmission be changed.

The transmission mode procedure isinitiated 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.

Mobil e Station Net wor k
CHANNEL MODE MODI FY

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.

Mobil e Station Net wor k

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) failureat alower layer (e.g. loss of radio connection);

b) failure of an elementary procedure;
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C) errorsinan 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

cal clearing:
a) network initiated

b) mobileinitiated

DTMF protocol control.

handover:

a) between finely synchronized cells

b) between non-synchronized cells

¢) handover failure, where reconnection of the old channel is possible

in-call modification

call re-establishment
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7.3.1 Location updating

The location updating procedure is aways initiated by the mobile station e.g. when it finds itself in adifferent location
areafrom 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 anew 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 resol ution.

The network requires authentication (this again is an option).

Asthe network intendsto allocate anew TMSI, it should activate ciphering. The network includes the new TMSI in the
LOCATION UPDATING ACCEPT message (it could also use the explicit TMSI reall ocation procedure, see section 4).
The MS sendsa TMSI REALLOCATION COMPLETE message to the network to acknowledge the receipt of the new
TMSI. Upon receipt of the TMSI REALLOCATION COMPLETE message the network initiates the channel release if
no further transactions are scheduled.
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Figure 7.9/GSM 04.08 Location updating: successful case

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) 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 M'S 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) inthe ALERTING message. In that case, an alerting ringing tone has to be generated by the network.
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NOTE: The speech codec is transparent for supervisory tones.

b)

©)

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 isto be assigned. The assignment may be performed at any
time after call establishment has been initiated in the fixed network. In the following the caseis considered
where the network will only allocate a traffic channel after the called party has answered the call (late
assignment).

Asina) an ALERTING message is sent to the mobile station when user alerting has been initiated at the called
side. If theringing toneis needed, it has to be generated locally at the mobile station as no traffic channel is
alocated. When the called party has answered, the network will initiate the channel assignment procedure in
order to allocate atraffic channel to the Mobile Station. If call queuing is applied, it may cause variable delay in
the traffic channel assignment. Once the channel assignment has been completed the network will send a
CONNECT message to the Mobile Station. The M S 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 queueing is never applied.

The further establishment of the call isasin a).

The mobile originating call setup with very early assignment is shown in figure 7.10c/GSM 04.08.
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Figure 7.10a/GSM 04.08
Mobile originating call establishment without OACSU (early assignment)
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Figure 7.10b/GSM 04.08
Mobile originating call establishment with OACSU (late assignment)
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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 isinitiated 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 alayer 2 SABM frame. The network
returns alayer 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 (sect. 7.3.2). After ciphering has been started, the network sends a SETUP message to the Mobile Station.
The capability of the mobile station (at that time) to accept the call is confirmed when the mobile station returns a
CALL CONFIRMED message to the network.

a) Non-OACSU option (early assignment)

With this option the network initiates the assignment of atraffic channel upon receiving the CALL
CONFIRMED message.

Thesignal IE is not included in the SETUP message, therefore user alerting isinitiated only after atraffic
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 compl etes the through connection of the communication path and sends a
CONNECT ACK message to the Mobile Station.

b) OACSU option (late assignment)

In that option, the signalling | E isincluded in the SETUP message. Consequently, user alerting isinitiated as
soon as the M S has accepted the call.

The network determines when the traffic channel isto 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.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 127
Mobil e Station Net wor k
+- -+
i PAG NG REQUEST i
<G

{ CHANNEL REQUEST {
......................... >

{ | MVEDI ATE ASSI GNVENT {
T

Y -

+- -+

i PAG NG RESPONSE i
......................... >

Y -

+- -+

i AUTHENTI CATI ON REQUEST i
<G

{ AUTHENTI CATI ON RESPONSE {
.......................... >

Y -

+- -+

i Cl PHer MODe COMVAND i
<G

{ Cl PHER MODE COMPLETE {
.......................... >

Y -

+- -+

! SETUP !

| L |

{ CALL CONFI RVED {
.......................... >

Y -

+- -+

i ASS| GNVENT COMVAND i
T

{ ASS| GNVENT COVPLETE {
.......................... >

Y -

+- -+

i ALERTI NG i

------------------------- >

Y -

+- -+

i CONNECT i
.......................... >

{ CONNECT ACKNOW.EDGE {

1 At 1

+- -+

ETSI TS 100 557 V4.24.0 (2002-12)

RR connecti on
est abl i shment
(M)

Servi ce request

Aut henti cati on

Ci phering
node setting

Call initiation

Assi gnrent  of
atraffic
channel

User alerting
i nformati on

Call accepted

Figure 7.11a/GSM 04.08 - Mobile terminating
call establishment without OACSU (early assignment)
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7.3.4 Call clearing

a) initiated by the network

The network initiates the clearing of acall 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 REL EASE 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 islonger 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 REL EA SE 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 MSis shown in figure 7.12b.
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Figure 7.12/GSM 04.08
Call clearing
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7.3.5 DTMF protocol control

Figure 7.13 shows the structured procedure for DTMF protocol control.
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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 afinely 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.
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Figure 7.14/GSM 04.08
Handover to a finely synchronized cell, successful case
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Figure 7.15/GSM 04.08
Handover to a non-synchronized cell, successful case
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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.
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Figure 7.17/GSM 04.08
In-call modification
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7.3.8 Call re-establishment

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

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 1E and of the SS Version Indicator |1E are not in the scope of this
technical specification. It isdefined 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 M S.

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 sectionsin 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:

- AnlEisdefined to be syntactically incorrect in a message if it contains at least one val ue defined as "reserved"
in section 10, or if its value part violates rules of section 10. However it is not a syntactical error that atype 4 1E
specifiesin its length indicator a greater length than defined in section 10.

- A messageis defined to have semantically incorrect contents if it contains information which, possibly
dependant on the state of the receiver, isin 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 istoo short to contain a complete message type information element, that message
shall beignored, 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 acall control
message received with Tl different from "111", the following procedures shall apply:
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a) Whenever any call control message except EMERGENCY SETUP, SETUP or RELEASE COMPLETE is
received specifying atransaction identifier which is not recognized as relating to an active call or toacal in
progress, the receiving entity shall send aRELEASE COMPLETE message with cause #81 "invalid transaction
identifier value" using the received transaction identifier value and remain in the Null state.

b) When a RELEASE COMPLETE message is received specifying a transaction identifier which is not recognized
asrelating to an active call or to acall in progress, the MM connection associated with that transaction identifier
shall be released.

¢) When an EMERGENCY SETUP message or a SETUP message is received specifying a transaction identifier
which is not recognized as relating to an active call or to acall in progress, and with atransaction 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
asrelating to an active call or to acall in progress, this SETUP message shall be ignored.

€) 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 acall in progress, this message need
not be treated and the network may perform other actions.

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 aMobile 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 Maobile Station shall ignore the
message except for the fact that, if an RR connection exists, it returns a status message (STATUS, RR STATUS or MM
STATUS depending on the protocol discriminator) with cause #98 "M essage type not compatible with protocol state”.

If the network receives a message not compatible with the protocol state, the network actions are implementation
dependent.

8.5 Non-semantical mandatory information element errors

When on receipt of a message

- an"imperative message part" error or
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- a"missing mandatory IE" error

is diagnosed or when a message containing
- asyntactically incorrect mandatory |E or

- an |E unknown in the message, but encoded as "comprehension required” (see section 10.5) or
- anout of sequence |E encoded as "comprehension required" (see section 10.5),

isreceived,

- the mobile station shall proceed asfollows:

When the message is not one of the messages listed in sections 8.5.1, 8.5.2, and 8.5.3, the Mobile Station
shall ignore the message except for the fact that, if an RR connection exists, it shall return a status message

(STATUS, RR STATUS or MM STATUS depending on the protocol discriminator) with cause # 96 "invalid
mandatory information".

- the network shall proceed asfollows:
When the message is not one of the messages listed in section 8.5.3 b), ¢) or €), the network shall either

- try to treat the message (the exact further actions are implementation dependent), or

- ignore the message except that it should return a status message (STATUS, RR STATUS or MM
STATUS depending on the protocol discriminator) with cause # 96 "invalid mandatory information”.

8.5.1 Radio resource management
For the Mobile Station the following procedures shall apply:

a) If the messageisa CHANNEL RELEASE message, the actions taken shall be the same as specified in 3.5"RR
connection release”.

b) If the messageisa PARTIAL RELEASE message, the reactions of the MS are for further study.

8.5.2 Mobility management

No exceptional cases are described for mobility management messages.
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8.5.3 Call control

a) If the messageisa SETUP or a RELEASE message, a RELEASE COMPLETE message with cause # 96
"invalid mandatory information" shall be returned.

b) If the messageisa DISCONNECT message, a RELEASE message shall be returned with cause value # 96
"invalid mandatory information" and section 5.4. "call clearing” applies as normal.

c) If the messageisa RELEASE COMPLETE message, it shall be treated as a normal RELEASE COMPLETE
message.

d) If the messageisaHOLD REJECT or RETRIEVE REJECT message, it shall be treated as anormal HOLD
REJECT or RETRIEVE REJECT message.

e) If the messageisa STATUS message and received by the network, a RELEASE COMPLETE message may be
returned with cause value # 96 "invalid mandatory information"”.

8.6 Unknown and unforeseen IEs in the non-imperative
message part

8.6.1 IEls unknown in the message
The MS shall ignore all 1Es unknown in a message which are not encoded as "comprehension required".

The network shall take the same approach.

8.6.2 Out of sequence IEs
The MS shall ignore al out of sequence IEsin a message which are not encoded as " comprehension required”.

The network should take the same approach.

8.6.3 Repeated IEs

If an information element with format T, TV, or TLV isrepeated in a message in which repetition of the information
element is not specified in section 9 of thistechnical specification, only the contents of the information element
appearing first shall be handled and all subsequent repetitions of the information element shall be ignored. When
repetition of information elements is specified, only the contents of specified repeated information elements shall be
handled. If the limit on repetition of information elements is exceeded, the contents of information elements appearing
first up to the limit of repetitions shall be handled and all subseguent repetitions of the information element shall be
ignored.

The network should follow the same procedures.

8.7 Non-imperative message part errors

This category includes:

- syntactically incorrect optional |Es
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- conditional |E errors.

8.7.1 Syntactically incorrect optional IEs
The MS shall treat all optional 1Es that are syntactically incorrect in a message as not present in the message.

The network shall take the same approach.

8.7.2 Conditional IE errors

When the M'S upon receipt of a message diagnoses a"missing conditional 1E" error or an "unexpected conditional IE"
error or when it receives a message containing at least one syntactically incorrect conditional IE, it shall ignore the
message except for the fact that, if an RR connection exists, it shall return a status message (STATUS, RR STATUS, or
MM STATUS depending on the PD) with cause value # 100 "conditional |1E error".

When the network receives a message and diagnose a"missing conditional 1E" error or an "unexpected conditional 1E"
error or when it receives a message containing at least one syntactically incorrect conditional 1E, the network shall
either

- try to treat the message (the exact further actions are implementation dependent), or

- ignore the message except that it should return a status message (STATUS, RR STATUS or MM STATUS
depending on the protocol discriminator) with cause # 100 "conditional |E error".

8.8 Messages with semantically incorrect contents

When a message with semantically incorrect contents is received, the foreseen reactions of the procedural part of
GSM 04.08 (i.e. of sections 3, 4, 5) are performed. If however no such reactions are specified, the MS shall ignore the
message except for the fact that, if an RR connection exists, it returns a status message (STATUS, RR STATUS, or
MM STATUS depending on the PD) with cause value # 95 "semantically incorrect message”.

The network should follow the same procedure except that a status message is not normally transmitted.

Semantic checking of the Facility information element value part (defined in GSM 04.80) is the subject of the technical
specifications GSM 04.10 and the GSM 04.8x series.
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9

MESSAGE FUNCTIONAL DEFINITIONS AND
CONTENTS

This section defines the structure of the messages of those layer 3 protocols defined in GSM 04.08. These are standard
L 3 messages as defined in GSM 04.07 with the exception of those sent on the SCH, RACH, and the HANDOVER
ACCESS message.

Each definition given in the present section includes:

a) abrief description of the message direction and use, including whether the message has:

b)

. Local significance, i.e. relevant only on the originating or terminating access,

. Access significance, i.e. relevant in the originating and terminating access, but not in the network;

. Dual significance, i.e. relevant in either the originating or terminating access and in the network; or

. Global significance, i.e. relevant in the originating and terminating access and in the network.

atable listing the information elements known in the message and their order of their appearance in the message.
In messages for circuit-switched call control also a shift information element shall be considered as known even
if not included in the table. All information elements that may be repeated are explicitly indicated. (V and LV
formatted | Es, which compose the imperative part of the message, occur before T, TV, and TLV formatted |Es
which compose the non-imperative part of the message, cf. GSM 04.07.) In a(maximal) sequence of consecutive
information elements with half octet length, the first information element with half octet length occupies bits 1 to
4 of octet N, the second bits 5 to 8 of octet N, the third bits 1 to 4 of octet N+1 etc. Such a sequence always has
an even number of elements.

For each information element the table indicates:

. theinformation element identifier, in hexadecimal notation, if the IE hasformat T, TV, or TLV. Usually,

thereisadefault I|EI for an information element type; default |1Els of different |E types of the same protocol
are different. If the |El has half octet length, it is specified by a notation representing the |El asa
hexadecimal digit followed by a"-" (example: B-).

. the name of the information element (which may give an idea of the semantics of the element). The name of

the information element (usually written in italics) followed by "IE" or "information element” isused in
GSM 04.08 as reference to the information element within a message.

. the name of the type of the information element (which indicates the coding of the value part of the IE), and

generally, the referenced subsection of section 10 of GSM 04.08 describing the value part of the information
element.

. the presence requirement indication (M, C, or O) for the |E as defined in GSM 04.07.
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5. Theformat of the information element (T, V, TV, LV, TLV) asdefined in GSM 04.07.

6. Thelength of the information element (or permissible range of lengths), in octets, in the message, where"?"
means that the maximum length of the |E is only constrained by link layer protocol, and in the case of the
Facility |E by possible further conditions specified in GSM 04.10. This indication is non-normative.

C) subsections specifying, where appropriate, conditions for |Es with presence requirement C or O in the relevant
message which together with other conditions specified in GSM 04.08 define when the information elements
shall be included or not, what non-presence of such IEs means, and - for |Es with presence requirement C - the
static conditions for presence and/or non-presence of the 1Es (cf. GSM 04.07).
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9.1 Messages for Radio Resources management

Table 9.1/GSM 04.08 summarizes the messages for Radio Resources management.

Channel establishment messages: Reference
ADDITIONAL ASSIGNMENT 9.11
IMMEDIATE ASSIGNMENT 9.1.18
IMMEDIATE ASSIGNMENT EXTENDED 9.1.19
IMMEDIATE ASSIGNMENT REJECT 9.1.20
Ciphering messages: Reference
CIPHERING MODE COMMAND 9.1.9
CIPHERING MODE COMPLETE 9.1.10
Handover messages: Reference
ASSIGNMENT COMMAND 9.1.2
ASSIGNMENT COMPLETE 9.1.3
ASSIGNMENT FAILURE 9.14
HANDOVER ACCESS 9.1.14
HANDOVER COMMAND 9.1.15
HANDOVER COMPLETE 9.1.16
HANDOVER FAILURE 9.1.17
PHY SICAL INFORMATION 9.1.28
Channel release messages: Reference
CHANNEL RELEASE 9.1.7
PARTIAL RELEASE 9.1.26
PARTIAL RELEASE COMPLETE 9.1.27
Paging messages. Reference
PAGING REQUEST TYPE 1 9.1.22
PAGING REQUEST TYPE 2 9.1.23
PAGING REQUEST TYPE 3 9.1.24
PAGING RESPONSE 9.1.25

Table 9.1/GSM 04.08
Messages for Radio Resources management
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System information messages. Reference
SYSTEM INFORMATION TYPE 1 9.1.31
SYSTEM INFORMATION TYPE 2 9.1.32
SYSTEM INFORMATION TY PE 2bis 9.1.33
SYSTEM INFORMATION TY PE 2ter 9.1.34
SYSTEM INFORMATION TYPE 3 9.1.35
SYSTEM INFORMATION TYPE 4 9.1.36
SYSTEM INFORMATION TYPE 5 9.1.37
SYSTEM INFORMATION TYPE 5his 9.1.38
SYSTEM INFORMATION TY PE 5ter 9.1.39
SYSTEM INFORMATION TYPE 6 9.1.40
SYSTEM INFORMATION TYPE 7 9.141
SYSTEM INFORMATION TYPE 8 9.1.42
Miscellaneous messages: Reference
CHANNEL MODE MODIFY 9.15
CHANNEL MODE MODIFY ACKNOWLEDGE 9.16
CHANNEL REQUEST 9.18
CLASSMARK CHANGE 9111
CLASSMARK ENQUIRY 9.1.12
FREQUENCY REDEFINITION 9.1.13
MEASUREMENT REPORT 9.1.21
SYNCHRONIZATION CHANNEL INFORMATION 9.1.30
RR STATUS 9.1.29

Table 9.1/GSM 04.08
Messages for Radio Resources management
(continued)
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9.1.1 Additional assignment

This message is sent on the main DCCH by the network to the mobile station to allocate an additional dedicated
channel while keeping the previously allocated channels. See table 9.2/GSM 04.08.

Message type: ADDITIONAL ASSIGNMENT
Significance:dual
Direction:network to mobile station

[EI I nformation element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y ¥

10.3.1
Additional Assignment Message Type M \% 1
Message Type 104
Channel Description Channel Description M \% 3
10.5.2.5
72 Mobile Allocation Mobile Allocation C TLV 3-10
10.5.2.21
7C Starting Time Starting Time (0] TV 3
10.5.2.38
Table 9.2/GSM 04.08
ADDITIONAL ASSIGNMENT message content
9.11.1 Mobile Allocation

Thisinformation element shall appear if the Channel Description information element indicates frequency hopping.

If the Channel Description | E does not indicate frequency hopping and the information element is present it shall be
considered as an | E unnecessary in the message.

9.1.1.2

Starting Time

Thisinformation element appearsin particular if e.g., achange of frequency is planned.
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9.1.2  Assignment command

This message is sent on the main DCCH by the network to the mobile station to change the channel configuration to
another independent dedicated channel configuration, when no timing adjustment is needed. See table 9.3/GSM 04.08

Message type: ASSIGNMENT COMMAND
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format length
RR management Protocol Discriminator M \Y, Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y, %

10.3.1
Assighment command Message Type M \Y, 1
Message Type 104
Description of the Channel Description M \% 3
First Channel, after time 10.5.2.5
Power Command Power Command M \Y 1
10.5.2.28
05 Frequency List, after time |Frequency List C TLV 4-132
10.5.2.13
62 Cell Channel Cell Channel Description 0] TV 17
Description 10.5.2.1b
63 Mode of the First Channel Mode O TV 2
Channel 10.5.2.6
64 Description of the Channel Description (0] TV 4
Second Channel, after 10.5.2.5
time
66 Mode of the Second Channel Mode 2 O TV 2
Channel 10.5.2.7
72 Mobile Allocation, Mobile Allocation C TLV 3-10
after time 10.5.2.21
7C Starting Time Starting Time (0] TV 3
10.5.2.38
19 Frequency List, before Frequency List C TLV 4-132
time
10.5.2.13
1C Description of the Channel Description (0] TV 4
First Channel, before time 10.5.2.5

Table 9.3/GSM 04.08
ASSIGNMENT COMMAND message content
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1D Description of the Channel Description (0] TV 4
Second Channel, before 10.5.25
time

1E Frequency channel Frequency channel C TV 10
sequence sequence
before time 10.5.2.12

21 Mobile Allocation, Mobile Allocation C TLV 3-10
before time 10.5.2.21

9- Cipher Mode Setting Cipher Mode Setting (0] TV 1

10.5.2.9

Table 9.3/GSM 04.08 (continued)
ASSIGNMENT COMMAND message content

9.1.2.1 Mode of the First Channel

If thisinformation element is not present the channel mode of the previously allocated channel is assumed.

9.1.2.2 Description of the Second Channel

These information elements appear in the case of an assignment occurring if the mobile station carries two connections
(on two dedicated channels, e.g. TCH/H + TCH/H).

The connection using the channel previously defined in the Description of the First Channel 1Es of an ASSIGNMENT
COMMAND or HANDOVER COMMAND message shall use the channel defined in the Description of the First
Channel 1Es of the ASSIGNMENT COMMAND message defining the new configuration.

The channel described in the Description of the First Channel |Es carries the main DCCH. The SACCH used is the one
associated with that channel.
9.1.2.3 Mode of the Second Channel

If no Description of the Second Channel IE is present but the information element is present it shall be considered as an
|E unnecessary in the message.

Thisinformation element appears at least when the channel mode is changed for the channel defined in the second
channel description information elements.
9.1.24 Mobile Allocation and Frequency List, after the starting time

If at least one of the channel descriptions for the starting time indicates frequency hopping, one and only one of the
following information elements shall be present and apply to all assigned channels

- Mobile Allocation, after time

- Frequency Ligt, after time.

If neither of the Channel Description IEs for after time indicate frequency hopping, if decoding of Channel Description
IEs for before time does not require afrequency list for after time (see next section), and one or both of the two
information elements are present they shall be considered as | Es unnecessary in the message.

9.1.25 Starting Time

The starting time information element is included when the network wants the mobile station to change the frequency
parameters of the channels more or less at the moment a change of channel occurs. In this case a number of information
elements may be included to give the frequency parameters to be used before the starting time.
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If the starting time information element is present and none of the information elements referring to before the starting
time are present, the mobile station waits and accesses the channels at the indicated time.

If the starting time information element is present and at least one of the information elements referring to before the
starting time is present, the mobile station does not wait for the indicated time and accesses the channel using the
frequency parameters for before the starting time.

If the starting time information element is not present and at some of the information elements referring to before the
starting time is present, these information elements shall be considered as | Es unnecessary in the message.

If the description of the first channel, before time |E is not present, the channel description to apply for before the time,
if needed, is given by the description of the first channel, after time IE.

If the description of the second channel, after time | E is present, the description of the second channel, beforetime |E
not present, and a description of the configuration for before the time needed, the channel configuration before the
starting time is nevertheless of two traffic channels, and the channel description to apply to the second channel before
the starting time is given by the description of the second channel, after time IE.

If the starting time |E is present and at least one of the channel descriptions for before the starting time indicates
frequency hopping, one and only one of the following information elements may be present and applies before the
starting time to al assigned channels

- Mobile Allocation, before time IE;
- Frequency list, beforetime IE;

- Frequency channel sequence, beforetime IE.

If the starting time |E is present and at least one of the channel descriptions for before the starting time indicates
frequency hopping, and none of the above mentioned IE is present, a frequency list for after the starting time must be
present (see 9.1.2.4), and thislist applies also for the channels before the starting time.
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9.1.2.6 Reference cell frequency list

If any of the mobile allocation information elementsis present, then the network must ensure that either the mobile
station has received in a previous message the proper reference cell frequency list (CA), or that the cell channel
description IE is present.

If the cell channel description IE is present, it is used to decode the mobile allocation |Esin the message, aswell asin
later messages until reception of a new reference cell frequency list or the cell is|eft.

9.1.2.7 Cell Channel Description

If present, thisinformation element shall be used to decode the Mobile Allocation IE in the same message and in
subseguent messages.

9.1.2.8 Cipher Mode Setting

If thisinformation element is omitted, the mode of ciphering is not changed after the mobile station has switched to the
assigned channel.
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9.1.3

This message is sent on the main DCCH from the mobile station to the network to indicate that the mobile station has

Assignment complete

established the main signalling link successfully. See table 9.4/GSM 04.08.

Message type: ASSIGNMENT COMPLETE
Significance:dual
Direction:mobile station to network

[El |Information element Type/ Reference Presence Format [length
RR management Protocol Discriminator M \% Yo
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% 7

10.3.1
Assignment Complete Message Type M \Y 1
Message Type 10.4
RR Cause RR Cause M \% 1
10.5.2.31

ASSIGNMENT COMPLETE message content

Table 9.4/GSM 04.08
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9.1.4  Assignment failure

This message is sent on the main DCCH on the old channel from the maobile station to the network to indicate that the
mobile station has failed to seize the new channel. Seetable 9.5/GSM 04.08

Message type: ASSIGNMENT FAILURE
Significance:dual
Direction:mobile station to network

[El |Information element Type/ Reference Presence Format [length
RR management Protocol Discriminator M \% Yo
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% 7

10.3.1
Assignment Failure Message Type M \% 1
Message Type 104
RR cause RR Cause M \% 1
10.5.2.31

Table 9.5/GSM 04.08
ASSIGNMENT FAILURE message content
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9.1.5

This message is sent on the main DCCH by the network to the mobile station to request the setting of the mode for the

Channel mode modify

indicated channel. See table 9.6/GSM 04.08.

Message type: CHANNEL MODE MODIFY
Significance:local

Direction:network to mobile station

ETSI TS 100 557 V4.24.0 (2002-12)

[EI Infor mation element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% %
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% )

10.31
Channel Mode Modify Message Type M \Y% 1
Message Type 104
Channel Description Channel Description M \% 3
10.5.2.5
Channel Mode Channel Mode M \% 1
10.5.2.6
Table 9.6/GSM 04.08
CHANNEL MODE MODIFY message content
9.15.1 Channel Description

Thisis sufficient to identify the channel in the case of a TCH/H + TCH/H configuration.
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9.1.6 Channel mode modify acknowledge

This message is sent on the main DCCH by the maobile station to the network to indicate the successful or unsuccessful
execution of a channel mode modify request. See table 9.7/GSM 04.08.

Message type: CHANNEL MODE MODIFY ACKNOWLEDGE
Significance:local
Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %
10.31

Channel Mode Modify Ack- Message Type M \% 1

nowledge Message Type 10.4

Channel Description Channel Description M \% 3
10.5.2.5

Channel Mode Channel Mode M \% 1
10.5.2.6

Table 9.7/GSM 04.08
CHANNEL MODE MODIFY ACKNOWLEDGE message content
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9.1.7 Channel release

This message is sent on the main DCCH from the network to the mobile station to initiate deactivation of the dedicated
channel used. See table 9.8/GSM 04.08

Message type: CHANNEL RELEASE
Significance:dual
Direction:network to mobile station

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Channel Release Message Type M \% 1
Message Type 104
RR Cause RR Cause M \% 1
10.5.2.31

73 BA Range BA Range o TLV 6-7?

10.5.2.1

Table 9.8/GSM 04.08
CHANNEL RELEASE message content
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9.1.8 Channel request

This message is sent in random mode on the RACH. It does not follow the basic format. The possible formats are
presented directly below, without reference to information fields. The order of bit transmission is defined in
GSM 04.04.

The message is only one octet long, coded as shown in figure 9.1/GSM 4.08 and table 9.9/GSM 04.08.

8 7 6 5 4 3 2 1
e +
| ESTABLI SHVENT | RANDOM | .
oo - - - - - -+ oct et
! CAUSE ' REFERENCE |
o e e e e e e e e e e e e e e e mmmem—oa- +

FIGURE 9.1/GSM 04.08
CHANNEL REQUEST message content

ESTABLISHMENT CAUSE (octet 1)
Thisinformation field indicates the reason for requesting the establishment of a connection. Thisfield has avariable
length (from 3 bits up to 6 bits).

RANDOM REFERENCE (octet 1)
Thisisan unformatted field with variable length (from 5 bits down to 2 bits).

The Channel Request message is coded as follows:
(Random Reference field isfilled with 'x’).

MS codes According to Establishment cause:

bits

8..1

101XXXXX Emergency call

110XXXXX Call re-establishment; TCH/F was in use, or

TCH/H was in use but the network does not
set NECI bitto 1

011010xx Call re-establishment; TCH/H was in use and the
network sets NECI bit to 1

011011xx Call re-establishment; TCH/H + TCH/H was in use
and the network sets NECI bitto 1

100xXxxXX Answer to paging

0010xxxx

0011xxxx See table 9.9a/GSM 04.08

0001xxXx

112IXXXXX Originating call and TCH/F is needed, or originating call

and the network does not set NECI bit to 1, or
procedures that can be completed with a SDCCH and the

network does not set NECI bit to 1. note 1
0100xxxx Originating speech call from dual-rate mobile station when TCH/H
is sufficient and supported by the MS for speech calls and the network
sets NECI bitto 1 note 5
0101xxxx Originating data call from dual-rate mobile station when TCH/H
is sufficient and supported by the MS for data calls and the network sets
NECI bitto 1 note 5
000XXXXX Location updating and the network does not set NECI bitto 1
0000xXXX Location updating and the network sets NECI bit to 1
0001xxxx Other procedures which can be completed with note 1
an SDCCH and the network sets NECI bit to 1
01100xxx Reserved for future use note 2

0111XxXXX

Table 9.9/GSM 04.08
CHANNEL REQUEST message content

NOTE 1. Examples of these procedures are: IMS| detach, Short Message Service (SMS), Supplementary Service
management

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 157 ETSI TS 100 557 V4.24.0 (2002-12)

NOTE 2: If such messages are received by a network, an SDCCH may be allocated.

i +
I++l\/[SCapabiIityi i i i
| ¥oommoo -t | Ful | rate Dual | SDCCH |
| Paging +------ N only | rate | only |
. I'ndication 3) + . (note 5) | |
e T T T

i Any channel I 100XXXXX I 100XXXXX I 100XXXXX i
T R - . .

| SDCCH | 0001xxxx I 0001xxxx I 0001xxxx i
T T T —— T

i TCH F I 100XXXXX I 0010xxxXx | 0001xxxx i
Fommemmeieeaaaaa - - -

i TCH H or TCH F | 100xxxxx I 0011xxxx | 0001xxxx !
I+ I I I L

Table 9.9a/GSM 04.08
CHANNEL REQUEST message (when answering to paging)

NOTE 3: The Paging Indication is provided by the Channel Needed |E (or the Channel Needed field) associated
with the page which triggered the sending of the CHANNEL REQUEST message.

NOTE 4: In some cases the established connection will be used only to allow a default rejection mechanism to take
place (typically the mobile station will send a RELEASE COMPLETE message with cause #38
"incompatible destination” as an answer to the incoming SETUP message).

NOTE 5: Inthis section, “dual rate capability” means that the M S supports both full rate and half-rate channels at
least for the signalling channel mode. In addition, it may support either speech channel mode, or data
channel modes, or both on half-rate channels.
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9.1.9

Ciphering mode command

ETSI TS 100 557 V4.24.0 (2002-12)

This message is sent on the main DCCH from the network to the maobile station to indicate that the network has started
deciphering and that enciphering and deciphering shall be started in the mobile station, or to indicate that ciphering will
not be performed. See table 9.10/GSM 04.08

Message type: CIPHERING MODE COMMAND
Significance:dual

Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
RR management Protocol Discriminator M \% Ya
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% Ye
10.3.1

Cipher Mode Command Message Type M \Y, 1

Message Type 10.4

Ciphering Mode Setting Cipher Mode Setting M \% Yo
10.5.2.9

Cipher Response Cipher Response M \Y, Y
10.5.2.10

Table 9.10/GSM 04.08

CIPHERING MODE COMMAND message content

9.1.10 Ciphering mode complete

This message is sent on the main DCCH from the mobile station to the network to indicate that enciphering and

deciphering has been started in the mobile station. See table 9.11/GSM 04.08

Message type: CIPHERING MODE COMPLETE
Significance:dual

Direction:mobile station to network

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator \ %

10.3.1
Cipher Mode Complete Message Type \% 1
Message Type 104
17 M obile Equipment Mobile Identity TLV 311
| dentity 10.5.14
Table 9.11/GSM 04.08
CIPHERING MODE COMPLETE message content
9.1.10.1 Mobile Equipment Identity

Thisinformation element isincluded if and only if the mobile station shall includeits IMEISV (see section 3.4.7). This
information element shall only refer to IMEISV.
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9.1.11 Classmark change

This message is sent on the main DCCH by the mobile station to the network to indicate a classmark change or asa

response to a classmark enquiry. See table 9.12/GSM 04.08.

Message type: CLASSMARK CHANGE
Significance:dual
Direction:mobile station to network

IEI Information element Type / Reference Presence Format length
RR management Protocol Discriminator M \% Ya
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y, Y

10.3.1
Classmark Change Message Type M \% 1
Message Type 10.4
Mobile Station Mobile Station M LV 4
Classmark Classmark 2

10.5.1.6

20 Additional Mobile Mobile Station C TLV 3-14
Station Classmark Classmark 3
Information 10.5.1.7
Table 9.12/GSM 04.08
CLASSMARK CHANGE message content
9.1.11.1 Additional Mobile Station Classmark Information

This|E shall beincluded if and only if the CM3 bit in the Mobile Station Classmark |E is set to "additional mobile
station capabilities are described in the Classmark 3 information element”.

9.1.11.2 Mobile Station Classmark

This|E shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.1.12 Classmark enquiry

This message is sent on the main DCCH by the network to the mobile station to request classmark information. See
table 9.12a/GSM 04.08.

Message type: CLASSMARK ENQUIRY
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
Classmark Enquiry Message Type M \Y 1
Message Type 104

Table 9.12a/GSM 04.08
CLASSMARK ENQUIRY message content
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9.1.13 Frequency redefinition

ETSI TS 100 557 V4.24.0 (2002-12)

This message is sent on the main DCCH from the network to the mobile station to indicate that the frequencies and the
hopping sequence of the allocated channels shall be changed. See table 9.13/GSM 04.08

Message type: FREQUENCY REDEFINITION
Significance:dual

Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
RR management Protocol Discriminator M \% Ya
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y, Y

10.3.1
Frequency Redefinition Message Type M \% 1
Message Type 10.4
Channel Description Channel Description M \% 3
10.5.2.5
Mobile Allocation Mobile Allocation M LV 1-9
10.5.2.21
Starting Time Starting Time M \% 2
10.5.2.38
62 Cell Channel Cell Channel Description (0] TV 17
Description 10.5.2.1b
Table 9.13/GSM 04.08
FREQUENCY REDEFINITION message content
9.1.13.1 Cell Channel Description

If it does not appear, the cell channel description is assumed to be unchanged.

9.1.14 Handover access

This message is sent in random mode on the main DCCH during a handover procedure. It does not follow the basic
format. The format is presented directly below without reference to information elements. The order of bit transmission
isdefined in GSM 04.04.

This message is only one octet long, coded as shown in figure 9.2/GSM 04.08 and table 9.14/GSM 04.08.

8 7 5 4 3 1

o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e +

| handover reference | octet 1

o e o e e e e e e e e e e e e e e e e e e e e e e e e e +

FIGURE 9.2/GSM 04.08
HANDOVER ACCESS message content

o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +
I I
| HANDOVER REFERENCE o |
| This is an unformatted 8 bit field. |
| (al so described in section 10.5. 2. 15) |
I I
o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +

HANDOVER ACCESS message content

Table 9.14/GSM 04.08
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9.1.15 Handover command
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This message is sent on the main DCCH by the network to the mobile station to change the dedicated channel
configuration, timing adjustment needed. See table 9.15/GSM 04.08.

Message type: HANDOVER COMMAND
Significance:dual
Direction:network to mobile station

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Handover Command Message Type M \% 1
Message Type 104
Cell Description Cell description M \ 2
10.5.2.2
Description of the Channel Description M \% 3
first channel, after time 10.5.25
Handover Reference Handover Reference M \% 1
10.5.2.15
Power Command and Access Power Command and Access M \ 1
type type
10.5.2.28a

D- Synchronization Synchronization 0] TV 1
Indication Indication

10.5.2.39

02 Frequency Short List, Frequency Short List C TV 10
after time 10.5.2.14

05 Frequency List, Frequency List C TLV 4-131
after time 10.5.2.13

62 Cell Channel Cell Channel Description C TV 17
Description 10.5.2.1b

63 Mode of the First Channel Mode @] TV 2
Channel 10.5.2.6

Table 9.15/GSM 04.08

HANDOVER COMMAND message content
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64 Description of the Channel Description TV 4
Second Channel, after time 10.5.2.5
66 Mode of the Second Channel Mode 2 TV 2
Channel 10.5.2.7
69 Frequency Channel Frequency Channel TV 10
Sequence, after time Sequence
10.5.2.12
72 Mobile Allocation, Mobile Allocation TLV 3-10
after time 105221
7C Starting Time Starting Time TV 3
10.5.2.38
7B Real Time Difference Time Difference TLV 3
10.5.2.41
7D Timing Advance Timing Advance TV 2
10.5.2.40
12 Frequency Short List, Frequency Short List TV 10
before time 105.2.14
19 Frequency List, Frequency List TLV 4-131
before time 10.5.2.13
1C Description of the Channel Description TV 4
First Channel, before time 10.5.25
1D Description of the Channel Description TV 4
Second Channel, before time 10.5.25
1E Frequency channel sequence Frequency channel sequence TV 10
beforetime 10.5.2.12
21 Mobile Allocation, Mobile Allocation TLV 3-10
before time 10.5.2.21
9- Cipher Mode Setting Cipher Mode Setting TV 1
10.5.2.9
Table 9.15/GSM 04.08 (continued)
HANDOVER COMMAND message content
9.1.151 Synchronization Indication

If this information element does not appear, the assumed value is " non-synchronized”.

9.1.15.2

Mode of the First Channel

If thisinformation element is not present the channel mode of the first previoudly allocated channel is assumed.
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9.1.153 Description of the Second Channel

These information element appear if the mobile station carries two connections (on two dedicated channels, e.g.
TCH/H+TCH/H).

The connection using the channel previously defined in the Description of the First Channel 1E of an ASSIGNMENT
COMMAND or HANDOVER COMMAND message shall use the channel defined in the first channel description | E of
the HANDOVER COMMAND message defining the new configuration.

The channel described in the Description of the First Channel |E carries the main DCCH. The SACCH used isthe one
associated with that channel.
9.1.154 Mode of the Second Channel

If the Description of the Second Channel IE is not present and the information element is present it shall be considered
as an |E unnecessary in the message.

This element appears at |east when the channel mode is changed for the channel defined in the Description of the
Second Channel information element.

9.1.15.5 Frequency Channel Sequence, Frequency List, Frequency short list and
Mobile Allocation, after time.

If at least one of the channel descriptions for after time indicates frequency hopping, one and only one of the following
information elements shall be present:

- Frequency Channel Sequence, after time;
- Fregquency list, after time;
- Frequency Short List, after time;

- Mobile Allocation, after time.

If neither of the Channel Description |Es indicate frequency hopping, if they are not required for the decoding of
Channel Description |Es for before time, and if any of the four information elements are present they shall be
considered as | Es unnecessary in the message.

The Frequency Channel Sequence information element shall not be used unless all the ARFCNsthat it indicates arein
the PGSM band.
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9.1.15.6 Starting Time

The starting time information element is included when the network wants the mobile station to change the frequency
parameters of the channels more or less at the moment a change of channel occurs. In this case a number of information
elements may be included to give the frequency parameters to be used before the starting time.

The starting time information element refers to the new cell time.

If the starting time information element is present and none of the information elements referring to before the starting
time are present, the mobile station waits and accesses the channels at the indicated time.

If the starting time information element is present and at |east one of the information elements referring to before the
starting time is present, the mobile station does not wait for the indicated time and accesses the channel using the
frequency parameters for before the starting time.

If the starting time information element is not present and some of the information elements referring to before the
starting time is present, these information elements shall be considered as | Es unnecessary in the message.

If the description of the first channel, before time I E is not present, the channel description to apply for before the time,
if needed, is given by the description of the first channel, after time |E.

If the description of the second channel, after time IE is present, the description of the second channel, beforetime I|E
not present, and a description of the configuration for before the time needed, the channel configuration before the
starting time is nevertheless of two traffic channels, and the channel description to apply to the second channel before
the starting time is given by the description of the second channel, after time IE.

If the starting time |E is present and at least one of the channel descriptions for before the starting time indicates
frequency hopping, one and only one of the following information elements may be present and applies before the
starting time to all assigned channels

- Mobile Allocation, before time | E;
- Fregquency Short list, before time IE;
- Frequency ligt, beforetime | E;

- Frequency channel sequence, beforetime IE.

If the starting time |E is present and at least one of the channel descriptions for before the starting time indicates
frequency hopping, and none of the above mentioned IE is present, a frequency list for after the starting time must be
present (see 9.1.2.4), and thislist applies also for the channels before the starting time.

9.1.15.7 Reference cell frequency list

If any of the mobile allocation information elements is present, then the cell channel description |E must be present. It
is used to decode the mobile allocation IEsin the message.

In addition, if no information elements pertaining to before the starting time is present in the message, the frequency list
defined by the cell channel description IE is used to decode the mobile allocation IEsin later messages received in the
new cell until reception of a new reference cell frequency list or the new cell isleft

9.1.15.8 Real Time Difference

Thisinformation element shall appear if the Synchronization Indication information element indicates a
pseudo-synchronous handover otherwise it shall be considered as an unnecessary information element.

9.1.15.9 Timing Advance

Thisinformation element shall appear if the "synchronization indication" element indicates a pre-synchronized
handover. If not included for a pre-synchronized handover, then the default value as defined in GSM 05.10 shall be
used. For other types of handover it shall be considered as an unnecessary information element.
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9.1.15.10  Cipher Mode Setting

If thisinformation element is omitted, the mode of ciphering is not changed after the mobile station has switched to the
assigned channel.

9.1.16 Handover complete

This message is sent on the main DCCH from the mobile station to the network to indicate that the mobile station has
established the main signalling link successfully. See table 9.16/GSM 04.08.

Message type: HANDOVER COMPLETE
Significance:dual
Direction:mobile station to network

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.3.1
Handover Complete Message Type M \% 1
Message Type 104
RR Cause RR Cause M \% 1
10.5.2.31

77 Mobile Observed Time Mobile Time Difference @] TLV 5

Difference 10.5.2.21a

Table 9.16/GSM 04.08
HANDOVER COMPLETE message content

9.1.16.1 Mobile Observed Time Difference

Thisinformation element isincluded if and only if the Synchronization Indication |E in the HANDOVER COMMAND
message requestsit to be sent.
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9.1.17 Handover failure

This message is sent on the main DCCH on the old channel from the maobile station to the network to indicate that the
mobile station has failed to seize the new channel. See table 9.17/GSM 04.08.

Message type: HANDOVER FAILURE

Significance:dual

Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Handover Failure Message Type M \% 1
Message Type 104
RR Cause RR Cause M \% 1
10.5.2.31

Table 9.17/GSM 04.08

HANDOVER FAILURE message content
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9.1.18 Immediate assignment

This message is sent on the CCCH by the network to the mobile station in idle mode to change the channel
configuration to a dedicated configuration while staying in the same cell. See table 9.18/GSM 04.08.

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except
the A Rest Octets and L2 Pseudo Length information elements.

Message type: IMMEDIATE ASSIGNMENT
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M Y 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.3.1

Immediate Assignment Message Type M \% 1

Message Type 104

Page Mode Page Mode M \% Y%
10.5.2.26

Spare Half Octet Spare Half Octet M \% %
10.5.1.8

Channel Description Channel Description M \% 3
10.5.2.5

Request Reference Request Reference M \% 3
10.5.2.30

Timing Advance Timing Advance M \% 1
10.5.2.40

Mobile Allocation Mobile Allocation M LV 1-9
10.5.2.21

7C Starting Time Starting Time 0] TV 3

10.5.2.38

IA Rest Octets (frequency IA Rest Octets M \% 011

parameters, before time) 10.5.2.16

Table 9.18/GSM 04.08
IMMEDIATE ASSIGNMENT message content
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9.1.18.1 Mobile Allocation

If the Channel Description |E does not indicate frequency hopping the length indicator shall be set to zero, and the
mobile station shall consider the |E as an unnecessary |E.

9.1.18.2 Starting Time

Thisinformation element appearsif e.g. afrequency changeisin progress.

9.1.18.3 IA Rest Octets (Frequency parameters, before time)
The sum of the length of this |E and the L2 Pseudo Length of the message equals 22.

If the starting time | E is present but not the frequency parameters, before time | E, the mobile stations must wait until
the starting time before accessing the channel.

If the starting time IE is present and the Channel Description |E does not indicate frequency hopping the mobile station
shall consider the frequency parameters, before time | E as unnecessary in the message and the mobile must wait until
the starting time before accessing the channel.

If the starting time | E is not present, the mobile station shall consider the frequency parameters, before time |E as
unnecessary in the message.
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9.1.19

This message is sent on the CCCH by the network to two mobile stationsin idle mode to change their channel

Immediate assignment extended
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configurations to different dedicated configurations while they stay in the same cell. See table 9.19/GSM 04.08

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except
the IAX Rest Octets and L2 Pseudo Length information elements.

Message type: IMMEDIATE ASSIGNMENT EXTENDED
Significance:dual

Direction:network to mobile station

IEI Information element Type / Reference Presence Format length

L2 Pseudo Length L2 Pseudo Length M \Y, 1
10.5.2.19

RR management Protocol Discriminator M \% Y%

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% Ye
10.3.1

Immediate Assignment Ex Message Type M \% 1

tended Message Type 10.4

Page Mode Page Mode M \% %
10.5.2.26

Spare Half Octet Spare Half Octet M \% %
10.5.1.8

Channel Description 1 Channel Description M \Y, 3
10.5.2.5

Request Reference 1 Request Reference M \% 3
10.5.2.30

Timing Advance 1 Timing Advance M \% 1
10.5.2.40

Channel Description 2 Channel Description M \Y, 3
10.5.2.5

Request Reference 2 Request Reference M \% 3
10.5.2.30

Table 9.19/GSM 04.08
IMMEDIATE ASSIGNMENT EXTENDED message content

Timing Advance 2 Timing Advance M \% 1
10.5.2.40

Mobile Allocation Mobile Allocation M LV 1-5
10.5.2.21

7C Starting Time Starting Time (0] TV 3

10.5.2.38

IAX Rest Octets IAX Rest Octets M \% 0-4
10.5.2.18

Table 9.19/GSM 04.08 (continued)
IMMEDIATE ASSIGNMENT EXTENDED message content
NOTE: Index 1 refersto the first mobile station, index 2 refers to the second mobile station.

ETSI




3GPP TS 04.08 version 4.24.0 GSM Phase 2 170 ETSI TS 100 557 V4.24.0 (2002-12)

9.1.19.1 Unnecessary IEs

A mobile station which reacts on the request reference 1 shall consider al information elements as unnecessary 1Es
except for Requests Reference 1, Channel Description 1, Timing advance 1, Sarting Time and if Channel Description 1
| E indicates frequency hopping mobile all ocation.

A mobile station which reacts on the request reference 2 shall consider all information elements as unnecessary |E
except Requests Reference 2, Channel Description 2, Timing advance 2, Starting Time and if channel description 2 |E
indicates frequency hopping mobile allocation.

A mobile station in idle mode shall consider al information elements as unnecessary |Es except for the Page Mode | E.

9.1.19.2 Mobile Allocation

If both channel description |E do not indicate frequency hopping, the length indicator shall be set to zero.

9.1.19.3 Starting Time

Thisinformation element appearsif afrequency changeisin progress. If included the starting time is common to the
two referenced mobile stations.

9.1.194 Maximum message length

As the maximum length of the resulting layer 3 data cannot exceed 22 octets, it is not possible to use this message type
if the total length of the value part of the Mobile Allocation plus, optionally, the length of the Starting Time IE exceeds
5 octets. Inthiscaseit is necessary to use the IMMEDIATE ASSIGNMENT message.

9.1.19.5 IAX Rest Octets

The sum of the length of this |E and the L2 Pseudo Length of the message equals 22.
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9.1.20

This message is sent on the CCCH by the network to up to four mobile stations to indicate that no channel is available

Immediate assignment reject
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for assignment. See table 9.20/GSM 04.08. This message has L2 pseudo length 19.

Message type: IMMEDIATE ASSIGNMENT REJECT
Significance:dual

Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M Y 1
10.5.2.19

RR management Protocol Discriminator M \% Y

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \Y Y
10.3.1

Immediate Assignment Message Type M Vv 1

Reject Message Type 104

Page Mode Page Mode M \% Y%
10.5.2.26

Spare Half Octet Spare Half Octet M \% %
10.5.1.8

Request Reference 1 Request Reference M \% 3
10.5.2.30

Wait Indication 1 Wait Indication M \% 1
10.5.2.43

Request Reference 2 Request Reference M \% 3
10.5.2.30

Wait Indication 2 Wait Indication M \% 1
10.5.2.43

Request Reference 3 Request Reference M \% 3
10.5.2.30

Wait Indication 3 Wait Indication M \% 1
10.5.2.43

Table 9.20/GSM 04.08
IMMEDIATE ASSIGNMENT REJECT message content
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Request Reference 4 Request Reference M \% 3
10.5.2.30

Wait Indication 4 Wait Indication M \% 1
10.5.2.43

IAR Rest Octets IAR Rest Octets M Vv 3
10.5.2.17

Table 9.20/GSM 04.08 (continued)
IMMEDIATE ASSIGNMENT REJECT message content

NOTE: Index 1 refersto the first mobile station, index 2 refers to the second mobile station and so on.

9.1.20.1 Use of the indexes

A request reference information element and the following wait indication information element refer to the same mobile
station. So it is possible to reject up to four channel requests with this message.

9.1.20.2 Filling of the message

If necessary the request reference information element and the wait indication information element should be duplicated
to fill the message.
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Measurement report
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This message is sent on the SACCH by the mobile station to the network to report measurement results about the

dedicated channel and about neighbour cells. See table 9.21/GSM 04.08.

Message type: MEASUREMENT REPORT

Significance:dual

Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Measurement Report Message Type M \% 1
Message Type 104
Measurement Results Measurement Results M \% 16

10.5.2.20

Table 9.21/GSM 04.08

MEASUREMENT REPORT message content
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9.1.22 Paging request type 1

This message is sent on the CCCH by the network to up to two mobile stations to trigger channel access by these. The
mobile stations are identified by their TMSI or IMSI. See table 9.22/GSM 04.08.

The L2 pseudo length of this message is the sum of lengths of al information elements present in the message except
the P1 Rest Octets and L2 Pseudo Length information elements.

Message type: PAGING REQUEST TYPE 1
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length
L2 Pseudo Length L2 Pseudo Length M Y 1
10.5.2.19
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %
10.3.1
Paging Request Type 1 Message Type M \% 1
Message Type 104
Page Mode Page Mode M \% Y%
10.5.2.26
Channels Needed for Channel Needed M \% Yo
Mobiles 1 and 2 10.5.2.8
Mobile Identity 1 Mobile Identity M LV 2-9
10514
17 Mobile Identity 2 Mobile Identity @) TLV 3-10
10514
P1 Rest Octets P1 Rest Octets M Vv 0-17
10.5.2.23

Table 9.22/GSM 04.08
PAGING REQUEST TYPE 1 message content
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9.1.22.1 Unnecessary IE

A mobile station in idle mode shall consider al information elements as unnecessary |Es except for the Page Mode | E.

9.1.22.2 Channels needed for Mobiles 1 and 2

Thefirst CHANNEL field of Channel Needed |E is associated with Mobile Identity 1. The second CHANNEL field of
Channel Needed |E is associated with Mobile Identity 2.

9.1.22.3 Mobile Identities

The Mobile Identity 1 and 2 IEs shall not refer to IMEI.

9.1.224 P1 Rest Octets

The sum of the length of this |E and the L2 Pseudo Length of the message equals 22.
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9.1.23 Paging request type 2

This message is sent on the CCCH by the network to two or three mobile stations to trigger channel access by these.
Two of the mobile stations are identified by their TMSI while the third isidentified by its TMSI or IMS|. See
table 9.23/GSM 04.08.

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except
the P2 Rest Octets and L2 Pseudo Length information elements.

Message type: PAGING REQUEST TYPE 2
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M \% 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.3.1

Paging Request Type 2 Message Type M \% 1

Message Type 104

Page Mode Page Mode M \% Y%
10.5.2.26

Channels Needed for Channel Needed M \% Yo

Mobiles 1 and 2 10.5.2.8

Mobile Identity 1 T™MS M \% 4
10.5.2.42

Mobile Identity 2 T™MS M \% 4
10.5.2.42

17 Mobile Identity 3 Mobile Identity @) TLV 3-10

10514

P2 Rest Octets P2 Rest Octets M Vv 1-11
10.5.2.24

Table 9.23/GSM 04.08.
PAGING REQUEST TYPE 2 message content
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9.1.23.1 Channels needed for Mobiles 1 and 2

The first CHANNEL field of Channel Needed |E is associated with Mobile Identity 1. The second CHANNEL field of
Channel Needed |E is associated with Mobile Identity 2.

9.1.23.2 Mobile Identity 3

The Mobile Identity 3 information element shall not refer to IMEI.

9.1.23.3 P2 Rest Octets
The sum of the length of this |E and the L2 Pseudo Length of the message equals 22.
This |E contains the channel needed indication related to the paging of Mobile Identity 3.
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9.1.24 Paging request type 3

This message is sent on the CCCH by the network to four mobile stations to trigger channel access by these. The mobile
stations are identified by their TMSIs. See table 9.24/GSM 04.08. This message has a L2 Pseudo Length of 19.

Message type: PAGING REQUEST TYPE 3
Significance:dual
Direction:network to mobile station

[EI Information element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M \% 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.31

Paging Request Type 3 Message Type M \% 1

Message Type 104

Page Mode Page Mode M \% Y%
10.5.2.26

Channels Needed for Channel Needed M \% Yo

Mobiles 1 and 2 10.5.2.8

Mobile Identity 1 T™MS M Y 4
10.5.2.42

Mobile Identity 2 T™MS M Y 4
10.5.2.42

Mobile Identity 3 TMS M \ 4
10.5.2.42

Mobile Identity 4 T™MS M Y 4
10.5.2.42

P3 Rest Octets P3 Rest Octets M Vv 3
10.5.2.25

Table 9.24/GSM 04.08
PAGING REQUEST TYPE 3 message content
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9.1.24.1 Channels needed for Mobiles 1 and 2

The first CHANNEL field of Channel Needed | E is associated with Mobile Identity 1. The second CHANNEL field of
Channel Needed |E is associated with Mobile Identity 2.

9.1.24.2

This |E contains the channel needed indication related to the paging of Mobile Identity 3 and 4.

P3 Rest Octets

9.1.25 Paging response

This message is sent on the main DCCH by the mobile station to the network in connection with establishment of the
main signalling link as a response to the paging request message. See table 9.25/GSM 04.08.

Message type: PAGING RESPONSE
Significance:dual
Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
Paging Response Message Type M \% 1
Message Type 104
Ciphering Key Sequence Ciphering Key Sequence M \ %
Number Number
105.1.2
Spare Half Octet Spare Half Octet M \% %
10.5.1.8
Mobile Station Mobile Station M LV 4
Classmark Classmark 2
10.5.1.6
Mobile Identity Mobile Identity M LV 2-9
10.5.1.4

Table 9.25/GSM 04.08
PAGING RESPONSE message content
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9.1.25.1 Mobile Station Classmark

This|E shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.1.26 Partial release

This message is sent on the main DCCH by the network to the mobile station to deactivate part of the dedicated
channelsin use. See table 9.26/GSM 04.08.

Message type: PARTIAL RELEASE
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
Partial Release Message Type M Vv 1
Message Type 104
Channel Description Channel Description M \% 3
10.5.2.5

Table 9.26/GSM 04.08
PARTIAL RELEASE message content

9.1.26.1 Channel Description

Thisinformation element describes the channel to be released.

9.1.27 Partial release complete

This message is sent on the main DCCH by the mobile station to the network to indicate that a part of the dedicated
channels has been deactivated. See table 9.27/GSM 04.08.

Message type: PARTIAL RELEASE COMPLETE
Significance:dual
Direction:mobile station to network

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.3.1
Partial release Message Type M \% 1
Complete Message Type 104

Table 9.27/GSM 04.08
PARTIAL RELEASE COMPLETE message content
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9.1.28 Physical information

This message is sent on the main DCCH by the network to the mobile station to stop the sending of access bursts from
the mobile station. See table 9.28/GSM 04.08.

Message type: PHYSICAL INFORMATION
Significance:dual
Direction:network to mobile station

[EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% )
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Physical Information Message Type M \% 1
Message Type 104
Timing Advance Timing Advance M \% 1
10.5.2.40

Table 9.28/GSM 04.08

PHYSICAL INFORMATION message content

9.1.29 RR Status

This message is sent by the mobile station or the network at any time to report certain error conditions as described in
section 8. See table 9.28a/GSM 04.08.

Message type: RR STATUS
Significance:local
Direction:both

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
RR Status Message Type M \% 1
Message Type 104
RR Cause RR Cause M \% 1
10.5.2.31

Table 9.28a/GSM 04.08
RR STATUS message content
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9.1.30 Synchronization channel information

This message is sent on the SCH, which is one of the broadcast channels (ref. GSM 05.02 section 3.3.2). Its purpose is
to support the synchronization of a mobile station to a BSS. It does not follow the basic format. Itslength is 25 bits. The
order of bit transmission is defined in Technical Specification. GSM 04.04. See figure 9.3/GSM 04.08 and

table 9.29/GSM 04.08.

Message type: SYNCHRONIZATION CHANNEL INFORMATION
Significance:dual
Direction:network to mobile station

8 7 6 5 4 3 2 1
T +
:+ BSI C i T1 (high) i octet 1
! T1 (niddle) } octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e m .. m— -
fTL ! T2 i T3' | octet 3
.+(|0W). v (high)y
T3
1 (1 ow)
FIGURE 9.3/GSM 04.08
Frame synchronization information element
T e +
BSIC, the base station identity code of the base
station

I I
| |
| I
i T1, T2 and T3', the 3 parts of the reduced TDVA frame I
| gug‘ogr (RFN) as specified in TS. GSM 05. 02 section |
. 3.3.2. ,

Table 9.29/GSM 04.08
Synchronization channel information message contents
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9.1.31 System information Type 1
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This message is sent on the BCCH by the network to all mobile stations within the cell giving information of control of
the RACH and of the cell allocation. See table 9.30/GSM 04.08. Special requirements for the transmission of this

message apply, see GSM 05.02. This message hasa L2 Pseudo Length of 21.

Message type: SYSTEM INFORMATION TYPE 1
Significance:dual
Direction:network to mobile station

10.5.2.32

IEI Information element Type / Reference Presence Format length

L2 Pseudo Length L2 Pseudo Length M \Y, 1
10.5.2.19

RR management Protocol Discriminator M \% Y%

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \Y, Y
10.3.1

System Information Message Type M \% 1

Type 1 Message Type 10.4

Cell Channel Cell Channel Description M \Y, 16

Description 10.5.2.1b

RACH Control Parameter RACH Control Parameters M \% 3
10.5.2.29

Sl 1 Rest Octets S| 1 Rest Octets M \% 1

Table 9.30/GSM 04.08

SYSTEM INFORMATION TYPE 1 message content

9.1.32 System information type 2

This message is sent on the BCCH by the network to all mobile stations within the cell giving information of control of
the RACH and of the BCCH allocation in the neighbour cells. See table 9.31/GSM 04.08. Specia requirements for the
transmission of this message apply, see GSM 05.02. This message has a L2 Pseudo Length of 22.

Message type: SYSTEM INFORMATION TYPE 2
Significance:dual
Direction:network to mobile station

IEI Information element Type / Reference Presence Format length

L2 Pseudo Length L2 Pseudo Length M \Y, 1
10.5.2.19

RR management Protocol Discriminator M \% Y%

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% Ya
10.3.1

System Information Message Type M \% 1

Type 2 Message Type 10.4

BCCH Frequency List Neighbour Cell Description M \Y, 16
10.5.2.22

NCC Permitted NCC permitted M \% 1
10.5.2.27

RACH Control Parameter RACH Control Parameters M \Y, 3
10.5.2.29

Table 9.31/GSM 04.08

SYSTEM INFORMATION TYPE 2 message content
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9.1.33 System information type 2bis

This message is sent optionally on the BCCH by the network to all mobile stations within the cell giving information on
control of the RACH and of the extension of the BCCH allocation in the neighbour cells. See table 9.31a/GSM 04.08.
Special requirements for the transmission of this message apply, see GSM 05.02.

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900 (cf. GSM 05.05) may ignore this
message, see section 3.2.2.1.

This message has a L2 pseudo length of 21.

Message type: SYSTEM INFORMATION TYPE 2bis
Significance:dual
Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M Y 1
10.5.2.19

RR management Protocol Discriminator M \% Yo

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \ %
10.3.1

System Information Message Type M \% 1

Type 2bis Message Type 10.4

Extended BCCH Neighbour Cell M \ 16

Frequency List Description
10.5.2.22

RACH Control Parameters RACH Control Parameters M \% 3
10.5.2.29

Sl 2bis Rest Octets Sl 2bis Rest Octets M \% 1
10.5.2.33

SYSTEM INFORMATION TYPE 2bis message content

Table 9.31a/GSM 04.08

ETSI




3GPP TS 04.08 version 4.24.0 GSM Phase 2 185 ETSI TS 100 557 V4.24.0 (2002-12)
9.1.34 System information type 2ter

This message is sent optionally on the BCCH by the network to all mobile stations within the cell giving information on
the extension of the BCCH allocation in the neighbour cells. See table 9.31b/GSM 04.08. Specia requirements for the
transmission of this message apply, see GSM 05.02.

A mobile station that supports either:
only the primary GSM band P-GSM 900 (cf. GSM 05.05), or
only the DCS 1800 band (cf. GSM 05.05)

may ignore this message, see section 3.2.2.1.

This message has a L2 pseudo length of 18. This message may be sent by the network with either a L2 pseudo length of
18 or some other value. A mobile station that does not ignore this message shall not discard the message dueto a
received L2 pseudo length different from 18.

Message type: SYSTEM INFORMATION TYPE 2ter
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M \% 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.3.1

System Information Message Type M \% 1

Type 2ter Message Type 104

Extended BCCH Neighbour Cell M \% 16

Frequency List Description 2
10.5.2.22a

Sl 2ter Rest Octets Sl 2ter Rest Octets M Vv 4
10.5.2.33a

Table 9.31b/GSM 04.08

SYSTEM INFORMATION TYPE 2ter message content
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9.1.35 System information type 3
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This message is sent on the BCCH by the network giving information of control on the RACH, the location area
identification, the cell identity and various other information about the cell. See table 9.32/GSM 04.08. Special

requirements for the transmission of this message apply, see GSM 05.02. This message hasa L2 Pseudo Length of 18.

Message type: SYSTEM INFORMATION TYPE 3

Significance:dual

Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M \% 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.31

System Information Message Type M \% 1

Type 3 Message Type 104

Cell Identity Cell Identity M \ 2
10.5.1.1

Location Area Location Area M V 5

I dentification I dentification
10.5.1.3

Control Channel Control Channel M \ 3

Description description
105.2.11

Cell Options Cell Options (BCCH) M \% 1
10.5.2.3

Cell Selection Cell Selection Parameters M \% 2

Parameters 10.5.2.4

RACH Control Parameters RACH Control Parameters M \% 3
10.5.2.29

S| 3 Rest Octets Sl 3 Rest Octets M Vv 4
10.5.2.34

SYSTEM INFORMATION TYPE 3 message content

Table 9.32/GSM 04.08
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9.1.36 System information type 4
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This message is sent on the BCCH by the network giving information on control of the RACH, the location area
identification, the cell identity and various other information about the cell. See table 9.33/GSM 04.08. Special
requirements for the transmission of this message apply, see GSM 05.02. The L2 pseudo length of this message is the
sum of lengths of all information elements present in the message except the Sl 4 Rest Octets and L2 Pseudo Length
information elements.

Message type: SYSTEM INFORMATION TYPE 4
Significance:dual

Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | length
L2 Pseudo Length L2 Pseudo Length M Y 1
10.5.2.19
RR management Protocol Discriminator M \% Y
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y Y
10.3.1
System Information Message Type M \% 1
Type 4 Message Type 104
Location Area Location Area M V 5
| dentification | dentification
10.5.1.3
Cell Selection Cell Selection Parameters M \% 2
Parameters 10.5.2.4
RACH Control Parameters RACH Control Parameters M \% 3
10.5.2.29
64 CBCH Channel Channel description 0] TV 4
Description 10.5.2.5
72 CBCH Mobile Allocation Mobile Allocation C TLV 3-6
10.5.2.21
Sl 4 Rest Octets Sl 4 Rest Octets M Vv 0-10
10.5.2.35

Table 9.33/GSM 04.08
SYSTEM INFORMATION TYPE 4 message content
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9.1.36.1 CBCH Channel description

Thisinformation element is present if SMSCB is active in the cell and indicates (together with the CBCH Mobile
Allocation |E) where to find the CBCH.

9.1.36.2 CBCH Mobile Allocation

If the CBCH Channel Description Information Element indicates frequency hopping, the CBCH Mobile Allocation |E
shall be present. If the CBCH Channel Description does not indicate frequency hopping, the CBCH Mobile Allocation
| E shall be considered as an unnecessary | E in the message.

9.1.36.3 S| 4 Rest Octets

The sum of the length of this |E and the L2 pseudo length of the message equals 22.

9.1.37 System information type 5

This message is sent on the SACCH by the network to mobile stations within the cell giving information on the BCCH
alocation in the neighbour cells. See table 9.34/GSM 04.08.

When received this information shall be used as the list of BCCH frequencies of the neighbouring cells to be reported
on. Any change in the neighbour cells description must overwrite any old data held by the mobile station. The mobile
station must analyse all correctly received system information type 5 messages.

Message type: SYSTEM INFORMATION TYPE 5
Significance:dual
Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Yo
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \ %

10.3.1
System Information Message Type M \% 1
Type 5 Message Type 104
BCCH Frequency List Neighbour Cell Description M \% 16
10.5.2.22

Table 9.34/GSM 04.08
SYSTEM INFORMATION TYPE 5 message content
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9.1.38 System information type 5bis

This message is sent optionally on the SACCH by the network to mobile stations within the cell giving information on
the extension of the BCCH allocation in the neighbour cells. See table 9.34a/GSM 04.08.

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900 (cf. GSM 05.05) may ignore this
message, see section 3.2.2.1.

When received (and not ignored) thisinformation must be used asthe list of neighbouring cells to be reported on. Any
change in the neighbour cells description must overwrite any old data held by the mobile station. The maobile station
must, with the exception stated above, analyse all correctly received system information type 5 messages.

Message type: SYSTEM INFORMATION TYPE 5bis
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length
RR management Protocol Discriminator M \% Yo
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.31
System Information Message Type M \% 1
Type 5 bis Message Type 104
Extension of the Neighbour Cell M \ 16
BCCH Frequency List Description
Description 10.5.2.22

Table 9.34a/GSM 04.08
SYSTEM INFORMATION TYPE 5bis message content
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9.1.39 System information type 5ter

This message is sent optionally on the SACCH by the network to mobile stations within the cell giving information on
the extension of the BCCH allocation in the neighbour cells. See table 9.34b/GSM 04.08.

A mobile station that supports either:
only the primary GSM band P-GSM 900 (cf. GSM 05.05), or
only the DCS 1800 band (cf. GSM 05.05)

may ignore this message, see section 3.2.2.1.

When received (and not ignored) this information must be used as part of the list of neighbouring cells to be reported
on. Any change in the neighbour cells description must overwrite this part of any old data held by the mobile station.
The mobile station shall, with the exception stated above, analyse al correctly received system information type Ster

Messages.

Message type: SYSTEM INFORMATION TYPE 5ter
Significance:dual
Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
RR management Protocol Discriminator M \% Ye
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \Y, Y

10.3.1
System Information Message Type M \% 1
Type 5ter Message Type 10.4
Extended BCCH Neighbour Cell M \% 16
Frequency List Description 2

10.5.2.22a

Table 9.34b/GSM 04.08
SYSTEM INFORMATION TYPE 5ter message content

9.1.40 System information type 6

This message is sent on the SACCH by the network to mobile stations within the cell giving information of location
areaidentification, of cell identity and various other information. See table 9.35/GSM 04.08. If received correctly by the
mobile station this message is treated asin Section 9.1.40.1 t0 9.1.40.4.

Message type: SYSTEM INFORMATION TYPE 6
Significance:dual
Direction:network to mobile station
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IEI Information element Type / Reference Presence Format length
RR management Protocol Discriminator M \% Y%
Protocol Discriminator 10.2
Skip Indicator Skip Indicator M \% Ya
10.3.1

System Information Message Type M \% 1

Type 6 Message Type 104

Cell Identity Cell Identity M \% 2
10.5.1.1

Location Area Location Area Identification M \% 5

Identification 10.5.1.3

Cell Options Cell Options (SACCH) M \Y, 1
10.5.2.3

NCC Permitted NCC Permitted M \Y, 1
10.5.2.27

Table 9.35/GSM 04.08

SYSTEM INFORMATION TYPE 6 message content

9.1.40.1

Not used by mobile station.

9.1.40.2

Not used by mobile station.

9.1.40.3

Cell Identity

Location Area Identification

Cell Options

When correctly received, this information shall be used as the current Cell Options information. Any change in the Cell
Options shall overwrite any old Cell Options data held by the mobile station.

9.1.40.4

Asfor BCCH Frequency Listin SYSTEM INFORMATION TYPE 5.

NCC permitted

9.1.41 System information type 7

This message is sent on the BCCH by the network giving information about cell resel ection parameters to be used in
that cell. See table 9.36/GSM 04.08. Special requirements for the transmission of this message apply, see GSM 05.02.
The L2 pseudo length of this message has the value 1.

Message type: SYSTEM INFORMATION TYPE 7
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | length

L2 pseudo length L2 pseudo length M \% 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.3.1

System Information Message Type M \% 1

Type 7 Message Type 104

Sl 7 Rest Octets Sl 7 Rest Octets M Vv 20
10.5.2.36
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Table 9.36/GSM 04.08
SYSTEM INFORMATION TYPE 7 message content
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9.1.42 System information type 8

This message is sent on the BCCH by the network giving information about cell resel ection parameters to be used in
that cell. See table 9.37/GSM 04.08. Special requirements for the transmission of this message apply, see GSM 05.02.
The L2 Pseudo Length of this message has the value 1.

Message type: SYSTEM INFORMATION TYPE 8
Significance:dual
Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | length

L2 Pseudo Length L2 Pseudo Length M \% 1
10.5.2.19

RR management Protocol Discriminator M \% )

Protocol Discriminator 10.2

Skip Indicator Skip Indicator M \% %
10.31

System Information Message Type M \% 1

Type 8 Message Type 104

Sl 8 Rest Octets Sl 8 Rest Octets M Vv 20
10.5.2.37

Table 9.37/GSM 04.08
SYSTEM INFORMATION TYPE 8 message content
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9.2 Messages for mobility management

Table 9.38/GSM 04.08 summarizes the messages for mobility management.

Registration messages: Reference
IMSI DETACH INDICATION 9.2.12
LOCATION UPDATING ACCEPT 9.2.13
LOCATION UPDATING REJECT 9.2.14
LOCATION UPDATING REQUEST 9.2.15
Security messages: Reference
AUTHENTICATION REJECT 9.21
AUTHENTICATION REQUEST 9.2.2
AUTHENTICATION RESPONSE 9.2.3
IDENTITY REQUEST 9.2.10
IDENTITY RESPONSE 9.2.11
TMSI REALLOCATION COMMAND 9.2.17
TMSI REALLOCATION COMPLETE 9.2.18
Connection management messages. Reference
CM SERVICE ACCEPT 9.25

CM SERVICE REJECT 9.2.6

CM SERVICE ABORT 9.2.7

CM SERVICE REQUEST 9.29

CM RE-ESTABLISHMENT REQUEST 9.24
ABORT 9.2.8
Miscellaneous message: Reference
MM STATUS 9.2.16

Table 9.38/GSM 04.08
Messages for mobility management
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9.2.1

This message is sent by the network to the mobile station to indicate that authentication has failed (and that the
receiving mobile station shall abort all activities). See table 9.39/GSM 04.08.

Authentication reject

Message type: AUTHENTICATION REJECT
Significance:dual
Direction:network to mobile station

[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Authentication Reject Message type M \% 1
message type 104

Table 9.39/GSM 04.08
AUTHENTICATION REJECT message content

9.2.2

This message is sent by the network to the mobile station to initiate authentication of the mobile station identity. See
table 9.40/GSM 04.08.

Authentication request

Message type: AUTHENTICATION REQUEST
Significance:dual
Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M V %
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
Authentication Request Message type M V 1
message type 104
Ciphering key sequence Ciphering key sequence M \ %
number number
105.1.2
Spare half octet Spare half octet M \% %
10.5.1.8
Authentication Auth. parameter RAND M \% 16
parameter RAND 10.53.1

Table 9.40/GSM 04.08

AUTHENTICATION REQUEST message content
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9.2.3

This message is sent by the mobile station to the network to deliver a calculated response to the network. See

Authentication response

table 9.41/GSM 04.08.

Message type: AUTHENTICATION RESPONSE
Significance: dual

ETSI TS 100 557 V4.24.0 (2002-12)

Direction: mobile station to network
IEI Information element Type / Reference Presence Format length
Mobility management Protocol discriminator M \% Ya
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y, Y
10.3.1
Authentication Response Message type M \Y, 1
message type 10.4
Authentication Auth. parameter SRES M \% 4

parameter SRES

10.5.3.2

924

This message is sent by the mobile station to the network to request re-establishment of a connection if the previous one

Table 9.41/GSM 04.08

AUTHENTICATION RESPONSE message content

CM Re-establishment request

has failed. See table 9.42/GSM 04.08.

Message type: CM RE-ESTABLISHMENT REQUEST
Significance:dual

Direction:mobile station to network

IEI Information element Type / Reference Presence Format length
Mobility management Protocol discriminator M \% Ye
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y, Y

10.3.1
CM Re-Establishment Message type M \% 1
Request message type 10.4
Ciphering key sequence Ciphering key sequence M \% %
number number
10.5.1.2
Spare half octet Spare half octet M \Y, Y
10.5.1.8
Mobile station Mobile station M LV 4
classmark classmark 2
10.5.1.6
Mobile identity Mobile identity M LV 2-9
10.5.1.4
13 Location area Location area C TV 6
identification identification
10.5.1.3
Table 9.42/GSM 04.08
CM RE-ESTABLISHMENT REQUEST message content
9.24.1 Location area identification

The location area identification information element shall appear when a TMSI is used as mobile identity, to render that

mobile identity non-ambiguous. Thisisthe LAI stored in the SIM.
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9242 Mobile Station Classmark

This|E shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.25 CM service accept

This message is sent by the network to the mobile station to indicate that the requested service has been accepted. See
table 9.43/GSM 04.08.

Message type: CM SERVICE ACCEPT
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M V %
protocol discriminator 10.2
Skip Indicator Skip Indicator M \ %

10.3.1
CM Service Accept Message type M \% 1
message type 104

Table 9.43/GSM 04.08
CM SERVICE ACCEPT message content

9.2.6 CM service reject

This message is sent by the network to the mobile station to indicate that the requested service cannot be provided. See
table 9.44/GSM 04.08.

Message type: CM SERVICE REJECT
Significance:dual
Direction:network to mobile station

[EI I nfor mation element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.3.1
CM Service Reject Message type M \% 1
message type 104
Reject cause Reject cause M V 1
10.5.3.6

Table 9.44/GSM 04.08
CM SERVICE REJECT message content
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9.2.7 CM service abort

This message is sent by the mobile station to the network to request the abortion of the first MM connection
establishment in progress and the release of the RR connection. See table 9.44a/GSM 04.08.

Message type: CM SERVICE ABORT
Significance:dual
Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
CM Service Abort Message type M \% 1
message type 104
Table 9.44a/GSM 04.08
CM SERVICE ABORT message content
9.2.8  Abort

This message is sent by the network to the mobile station to initiate the abortion of all MM connections and to indicate
the reason for the abortion. See table 9.44b/GSM 04.08.

Message type: ABORT
Significance:dual
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M V %
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
Abort Message type M \ 1
message type 104
Reject cause Reject cause M V 1
10.5.3.6

Table 9.44b/GSM 04.08
ABORT message content
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9.2.9

CM service request
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This message is sent by the mobile station to the network to request a service for the connection management sublayer
entities, e.g. circuit switched connection establishment, supplementary services activation, short message transfer. See
table 9.45/GSM 04.08.

Message type: CM SERVICE REQUEST
Significance:dual

Direction

:mobile station to network

IEI Information element Type / Reference Presence Format length
Mobility management Protocol discriminator M \% Ya
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% Ye

10.3.1
CM Service Request Message type M \% 1
message type 10.4
CM service type CM service type M \% %
10.5.3.3
Ciphering key sequence Ciphering key sequence M \Y, Y
number number
10.5.1.2
Mobile station Mobile station M LV 4
classmark classmark 2
10.5.1.6
Mobile identity Mobile identity M LV 2-9
10.5.14
Table 9.45/GSM 04.08
CM SERVICE REQUEST message content
9.29.1 Mobile Station Classmark

This |E shall include for multiband mobile station the Classmark 2 corresponding to the frequency band in use.

9.2.10

Identity request

This message is sent by the network to the mobile station to request a mobile station to submit the specified identity to
the network. See table 9.46/GSM 04.08.

Message type: IDENTITY REQUEST
Significance:dual

Direction

:network to mobile station

IEI Information element Type / Reference Presence Format length
Mobility management Protocol discriminator M \% Y%
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% Ya
10.3.1

Identity Request Message type M \% 1

message type 10.4

Identity type Identity type M \% Y%
10.5.34

Spare half octet Spare half octet M \% %
10.5.1.8

Table 9.46/GSM 04.08

IDENTITY REQUEST message content
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9.2.11

This message is sent by the mobile station to the network in responseto an IDENTITY REQUEST message providing
the requested identity. See table 9.47/GSM 04.08.

Identity response

Message type: IDENTITY RESPONSE
Significance:dual
Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Identity Response Message type M \% 1
message type 104
Mobile identity Mobile identity M LV 2-10

10514

Table 9.47/GSM 04.08
IDENTITY RESPONSE message content
9.2.12 IMSI detach indication

This message is sent by the mobile station to the network to set a deactivation indication in the network. See
table 9.48/GSM 04.08.

Message type: IMSI DETACH INDICATION
Significance:dual
Direction:mobile station to network

EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M V %
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
IMSI Detach Indication Message type M \Y, 1
message type 104
Mobile station Mobile station M V 1
classmark classmark 1

10.5.1.5
Mobile identity Mobile identity M LV 2-9

10.5.1.4

Table 9.48/GSM 04.08
IMSI DETACH INDICATION message content
9.212.1 Mobile Station Classmark

This |E shall include for multiband mobile station the Classmark 1 corresponding to the frequency band in use.
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9.2.13 Location updating accept
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This message is sent by the network to the mobile station to indicate that updating or IM S| attach in the network has
been completed. See table 9.49/GSM 04.08.

Message type: LOCATION UPDATING ACCEPT

Significance:dual

Direction:network to mobile station

[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Location Updating Message type M \% 1
Accept message type 104
Location area Location area M V 5
identification identification

10.5.1.3

17 Mobile identity Mobile identity (0] TLV 3-10

10.5.1.4

Al Follow on proceed Follow on proceed o T 1

10.5.3.7

Table 9.49/GSM 04.08

LOCATION UPDATING ACCEPT message content

9.2.13.1

Follow on proceed

The follow on proceed information element appears if the network wishesto indicate that the Mobile Station may
attempt an MM connection establishment using the same RR connection.

9.2.14 Location updating reject

This message is sent by the network to the mobile station to indicate that updating or IMSI attach has failed. See

table 9.50/GSM 04.08.

Message type: LOCATION UPDATING REJECT

Significance:dual

Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
Mobility management Protocol discriminator M \% Y%
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y, Y

10.3.1
Location Updating Message type M \Y, 1
Reject message type 10.4
Reject cause Reject cause M \% 1
10.5.3.6

Table 9.50/GSM 04.08

LOCATION UPDATING REJECT message content
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9.2.15 Location updating request

This message is sent by the mobile station to the network either to request update of itslocation file (normal updating or
periodic updating) or to request IMS| attach. See table 9.51/GSM 04.08.

Message type: LOCATION UPDATING REQUEST
Significance:dual

Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
Location Updating Message type M \% 1
Request message type 10.4
Location updating type L ocation updating type M \% )
10.5.35
Ciphering key sequence Ciphering key sequence M \% %
number number
10.5.1.2
Location area Location area M V 5
identification identification
10.5.1.3
Mobile station Mobile station M \% 1
classmark classmark 1
10.5.1.5
Mobile identity Mobile identity M LV 2-9
10.5.1.4
Table 9.51/GSM 04.08
LOCATION UPDATING REQUEST message content
9.2.15.1 Location area identification

The location areaidentification stored in the SIM is used.

9.2.15.2

Mobile Station Classmark

This|E shall include for multiband mobile station the Classmark 1 corresponding to the frequency band in use.
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9.2.16 MM Status

This message is sent by the mobile station or the network at any time to report certain error conditions listed in section

8. See table 9.51a/GSM 04.08.

Message type: MM STATUS
Significance:local
Direction:both
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[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
MM Status message M essage type M \% 1
type 104
Reject cause Reject cause M \% 1
10.5.3.6

Table 9.51a/GSM 04.08
MM STATUS message content

9.2.17 TMSI reallocation command

This message is sent by the network to the mobile station to reallocate or delete aTM SI. See table 9.52/GSM 04.08.

Message type: TMSI REALLOCATION COMMAND

Significance:dual

Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M V %
protocol discriminator 10.2
Skip Indicator Skip Indicator M \Y Y

10.3.1
TMSI Reallocation Message type M V 1
Command message type 10.4
Location area Location area M V 5
identification identification
10.5.1.3
Mobile identity Mobile identity M LV 2-9
10.5.1.4

Table 9.52/GSM 04.08
TMSI REALLOCATION COMMAND message content
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9.2.18 TMSI reallocation complete
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This message is sent by the mobile station to the network to indicate that reallocation or deletion of a TMSI has taken

place. See table 9.53/GSM 04.08.

Message type: TMSI REALLOCATION COMPLETE
Significance:dual
Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | Length
Mobility management Protocol discriminator M \% )
protocol discriminator 10.2
Skip Indicator Skip Indicator M \% %

10.31
TMSI Reallocation Message type M \% 1
Complete message type 10.4

Table 9.53/GSM 04.08
TMSI REALLOCATION COMPLETE message content
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9.3

Table 9.54/GSM 04.08 summarizes the messages for circuit-switched call control.
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Messages for circuit-switched call control

Call establishment messages:

ALERTING

CALL CONFIRMED 1)

CALL PROCEEDING
CONNECT

CONNECT ACKNOWLEDGE
EMERGENCY SETUP1)
PROGRESS

SETUP

Call information phase messages:

MODIFY 1)

MODIFY COMPLETE 1)
MODIFY REJECT 1)
USER INFORMATION

Call clearing messages:

DISCONNECT
RELEASE
RELEASE COMPLETE

Messages for supplementary service control

FACILITY
HOLD 1)

HOLD ACKNOWLEDGE 1)
HOLD REJECT 1)

RETRIEVE 1)

RETRIEVE ACKNOWLEDGE 1)
RETRIEVE REJECT 1)

Miscellaneous messages:

CONGESTION CONTROL

NOTIFY

START DTMF 1)

START DTMF ACKNOWLEDGE 1)
START DTMF REJECT 1)

STATUS

STATUS ENQUIRY

STOPDTMF 1)

STOP DTMF ACKNOWLEDGE 1)

Reference

931
932
9.3.3
9.35
9.3.6
9.3.8
9.3.17
9.3.23

Reference

9.3.13
9.3.14
9.3.15
9.3.31

Reference

9.3.7
9.3.18
9.3.19

Reference

9.39

9.3.10
9311
9.3.12
9.3.20
9321
9.3.22

Reference

9.34

9.3.16
9324
9.3.25
9.3.26
9.3.27
9.3.28
9.3.29
9.3.30

Table 9.54/GSM 04.08

Messages for circuit-mode connections call control.

NOTE 1: Not supported by Blue Book CCITT Rec. Q.931.
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9.3.1

9311

Alerting

Alerting (network to mobile station direction)
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This message is sent by the network to the calling mobile station to indicate that the called user alerting has been
initiated.

See table 9.55/GSM 04.08.

Message type: ALERTING
Significance:global

Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Alerting Message type M Y 1
message type 104

1C Facility Facility O TLV 2-?

10.5.4.15

1E Progress indicator Progress indicator 0] TLV 4

10.5.4.21

7E User-user User-user O TLV 3-35

10.5.4.25
Table 9.55/GSM 04.08
ALERTING message content (network to mobile station direction)
9.3.1.1.1 Facility

Thisinformation element may be used for functional operation of supplementary services.

9.3.1.1.2 Progress indicator
Thisinformation element may be included by the network
- inorder to passinformation about the call in progress, e.g., in the event of interworking and/or

- to make the mobile station attach the user connection for speech.

9.3.1.1.3 User-user

Thisinformation element may be included by the network if the called remote user included a user-user information
element in the ALERTING message.
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9.3.1.2

Alerting (mobile station to network direction)
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This message is sent by the called mobile station to the network, to indicate that the called user alerting has been
initiated.

See table 9.55a/GSM 04.08.

Message type: ALERTING
Significance:global

Direction:mobile station to network

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Alerting Message type M Y 1
message type 10.4

1C Fecility Facility o TLV 2-?

10.5.4.15

7E User-user User-user @) TLV 3-35

10.5.4.25

F SSversion SSversion indicator (0] TLV 2-3

10.5.4.24
Table 9.55a/GSM 04.08
ALERTING message content (mobile station to network direction)
9.3.1.2.1 Facility

This information element may be used for functional operation of supplementary services.

9.3.1.2.2

User-user

Thisinformation element may be included when the called mobile station wants to return information to the calling
remote user.

9.3.1.2.3

SS version

Thisinformation element shall not be included if the facility information element is not present in this message.

Thisinformation element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.
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9.3.2 Call confirmed
This message is sent by the called mobile station to confirm an incoming call request.
See table 9.56/GSM 04.08.

Message type: CALL CONFIRMED
Significance:local
Direction:mobile station to network

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Call confirmed Message type M Y 1
message type 104

D- Repeat |ndicator Repeat |ndicator C TV 1

10.5.4.22

04 Bearer capability 1 Bearer capability 0] TLV 3-10

10.5.4.5

04 Bearer capability 2 Bearer capability 0] TLV 3-10

10.5.4.5

08 Cause Cause @) TLV 4-32

10.5.4.11

15 CC Capabilities Call Control Capabilities 0] TLV 3

10.5.4.5a

Table 9.56/GSM 04.08
CALL CONFIRMED message content

ETSI




3GPP TS 04.08 version 4.24.0 GSM Phase 2 209 ETSI TS 100 557 V4.24.0 (2002-12)

9.3.2.1 Repeat indicator

The repeat indicator information element shall be included if bearer capability 1 information element and bearer
capability 2 |E are both included in the message.

9.3.2.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 information element shall be included if and only if at least one of the following four cases
holds:

- the mobile station wishes another bearer capability than that given by the bearer capability 1 information
element of the incoming SETUP message;

- thebearer capability 1 information element is missing or not fully specified in the SETUP message;

- the bearer capability 1 information element received in the SETUP message is accepted and the "radio channel
reguirement” of the Mobile Station is other than "full rate support only mobile station™;

- thebearer capability 1 information element received in the SETUP message indicates speech and is accepted
and the Mobile Station supports other speech versions than GSM version 1.

When the bearer capability 1 information element is followed by the bearer capability 2 |1E in the SETUP, the above
rules apply to both bearer capability 1 |E and bearer capability 2 IE. Except those casesidentified in GSM 07.01, if
either bearer capability needs to be included, both shall be included.

Furthermore, both bearer capability information elements may be present if the mobile station wishes to reverse the
order of occurrence of the bearer capability information elements (which isreferred to in the repeat indicator
information element, see section 10.5.4.22) in cases identified in GSM 07.01.

9.3.2.3 Cause

Thisinformation element isincluded if the mobile station is compatible but the user is busy.

9.3.24 CC Capabilities

This information element may be included by the mobile station to indicate its call control capabilities.
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9.3.3

This message is sent by the network to the calling mobile station to indicate that the requested call establishment
information has been received, and no more call establishment information will be accepted.

Call proceeding

See table 9.57/GSM 04.08.

Message type: CALL PROCEEDING
Significance:local
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Call proceeding Message type M Y 1
message type 104

D- Repeat |ndicator Repeat |ndicator C TV 1

10.5.4.22

04 Bearer capability 1 Bearer capability @) TLV 3-10

10.5.4.5

04 Bearer capability 2 Bearer capability @) TLV 3-10

10.5.4.5

1C Facility Facility O TLV 2-?

10.5.4.15

1E Progress indicator Progress indicator 0] TLV 4

10.5.4.21

Table 9.57/GSM 04.08
CALL PROCEEDING message content
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9.3.3.1 Repeat indicator

Thisinformation element isincluded if and only if bearer capability 1 |E and bearer capability 2 |E are both contained
in the message.

9.3.3.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 information element isincluded if the network has to specify at least one of the negotiable
parameters described in the GSM 07.01.

When the bearer capability 1 information element is followed by the bearer capability 2 IE in the SETUP, the above
rule appliesto both bearer capability 1 |E and bearer capability 2 |E. Except those cases identified in the GSM 07.01,
if either bearer capability needs to be included, both shall be included.

9.3.3.3 Facility

Thisinformation element may be used for functional operation of supplementary services.

9.3.34 Progress Indicator
This information element may be included
- inorder to passinformation about the call in progress e.g. in the event of interworking and/or

- to make the M S attach the user connection for speech.

9.3.4 Congestion control

This message is sent by the mobile station or the network to indicate the establishment or termination of flow control on
the transmission of USER INFORMATION messages.

See table 9.58/GSM 04.08.

Message type: CONGESTION CONTROL
Significance:local (note)
Direction:both

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %
10.3.2

Congestion control M essage type M \% 1

message type 104

Congestion level Congestion level M \% %
10.5.4.12

Spare half octet Spare half octet M \% )
10.5.1.8

08 Cause Cause @) TLV 4-32

10.5.4.11

Table 9.58/GSM 04.08
CONGESTION CONTROL message content

NOTE: Thismessage haslocal significance, but may carry information of global significance.
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9.34.1 Cause

Thisinformation element isincluded if the user to user information has been discarded as aresult of the congestion
situation.

9.3.5 Connect

9.35.1 Connect (network to mobile station direction)
This message is sent by the network to the calling maobile station to indicate call acceptance by the called user.
See table 9.59/GSM 04.08.

Message type: CONNECT
Significance:global
Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \% %)
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% s

10.3.2
Connect Message type M \% 1
message type 10.4
1C Facility Facility (0] TLV 2-?
10.5.4.15
1E Progress indicator Progress indicator (0] TLV 4
10.5.4.21
4C Connected number Connected number (0] TLV 3-14
10.5.4.13
4D Connected subaddress Connected subaddress (0] TLV 2-23
10.5.4.14
7E User-user User-user (6] TLV 3-35
10.5.4.25

Table 9.59/GSM 04.08
CONNECT message content(network to mobile station direction)

9.35.1.1 Facility

Thisinformation element may be used for functional operation of supplementary services.

9.3.5.1.2 Progress indicator
Thisinformation element may be included by the network
- inorder to passinformation about the call in progress e.g. in the event of interworking and/or

- to make the M S attach the user connection for speech.

9.3.5.1.3 User-user

Thisinformation element may be included by the network if the remote user awarded the call included a user- user
information element in the CONNECT message.
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9.3.5.2

Connect (mobile station to network direction)
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This message is sent by the called mobile station to the network to indicate call acceptance by the called user.

See table 9.598/GSM 04.08.

Message type: CONNECT
Significance:global

Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% %
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% )

10.3.2
Connect Message type M \ 1
message type 104

1C Facility Facility O TLV 2-?

10.5.4.15

4D Connected subaddress Connected subaddress (0] TLV 2-23

10.5.4.14

7E User-user User-user @) TLV 3-35

10.5.4.25

F SSversion SSversion indicator (0] TLV 2-3

10.5.4.24
Table 9.59a/GSM 04.08
CONNECT message content (mobile station to network direction)
9.3.5.2.1 Facility

This information element may be used for functional operation of supplementary services.

Thisinformation element is included when the answering mobile station wants to return user information to the calling

9.3.5.2.2 User-user
remote user.
9.3.5.2.3 SS version

Thisinformation element shall not be included if the facility information element is not present in this message.

Thisinformation element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.
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9.3.6

This message is sent by the network to the called mobile station to indicate that the mobile station has been awarded the

Connect acknowledge

call. It shall also be sent by the calling mobile station to the network to acknowledge the offered connection.

See table 9.60/GSM 04.08.

Message type: CONNECT ACKNOWLEDGE

Significance:local
Direction:both

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \Y, Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \Y, Y
10.3.2
Connect acknowledge Message type M \Y, 1
message type 10.4
Table 9.60/GSM 04.08
CONNECT ACKNOWLEDGE message content
9.3.7 Disconnect
9.3.7.1 Disconnect (network to mobile station direction)
This message is sent by the network to indicate that the end-to-end connection is cleared.
See table 9.61/GSM 04.08.
Message type: DISCONNECT
Significance:global
Direction:network to mobile station
[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %
10.3.2
Disconnect Message type M Y 1
message type 104
Cause Cause M LV 331
10.54.11
1C Fecility Facility o TLV 2-?
10.5.4.15
1E Progress indicator Progress indicator 0] TLV 4
10.54.21
7E User-user User-user o TLV 3-35
10.5.4.25

Table 9.61/GSM 04.08

DISCONNECT message content (network to mobile station direction)
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9.3.7.1.1 Facility

This information element may be used for functional operation of supplementary services, such as the user-user service.

9.3.7.1.2 Progress indicator

Thisinformation element isincluded by the network to make the M S attach the user connection for speech and react in
a specific way during call clearing (see section 5.4.4).

9.3.7.1.3 User-user

Thisinformation element may be included by the network when the remote user initiates call clearing and included a
user-user information element in the DISCONNECT message.

9.3.7.2 Disconnect (mobile station to network direction)

This message is sent by the mobile station to request the network to clear an end-to-end connection.

See table 9.61a/GSM 04.08.

Message type: DISCONNECT
Significance:global
Direction:mobile station to network

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %
10.3.2
Disconnect Message type M \ 1
message type 104
Cause Cause M LV 331
10.5.4.11
1C Fecility Facility o TLV 2-?
10.5.4.15
7E User-user User-user @) TLV 3-35
10.5.4.25
F SSversion SSversion indicator (0] TLV 2-3
10.5.4.24

Table 9.61a/GSM 04.08
DISCONNECT message content (mobile station to network direction)
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9.3.7.2.1 Facility

This information element may be used for functional operation of supplementary services, such as the user-user service.

9.3.7.2.2 User-user

Thisinformation element isincluded when the mobile station initiates call clearing and wants to pass user information
to the remote user at call clearing time.

9.3.7.2.3 SS version

Thisinformation element shall not be included if the facility information element is not present in this message.
Thisinformation element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.

9.3.8 Emergency setup

This message is sent from the mobile station to initiate emergency call establishment.

See table 9.62/GSM 04.08.

Message type: EMERGENCY SETUP
Significance:global
Direction:mobile station to network

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Emergency setup Message type M \% 1
message type 10.4

04 Bearer capability Bearer capability 0] TLV 39

10.5.4.5

table 9.62/GSM 04.08
EMERGENCY SETUP message content
9.3.8.1 Bearer capability
If the element is not included, the network shall by default assume speech and select full rate speech version 1. If this

information element isincluded, it shall indicate speech, the appropriate speech version(s) and have the appropriate
value of radio channel requirement field.
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9.3.9 Facility

9.39.1 Facility (network to mobile station direction)

This message is sent by the network to the mobile station to request or acknowledge a supplementary service. The
supplementary service to be invoked and its associated parameters are specified in the facility information element.

See table 9.62a/GSM 04.08.

Message type: FACILITY
Significance:local (NOTE 1)
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Fecility Message type M Y 1
message type 104
Facility (note 2) Facility M LV 1-?
10.5.4.15

Table 9.62a/GSM 04.08
FACILITY message content (network to mobile station direction)

NOTE 1. This message has local significance; however, it may carry information of global significance.

NOTE 2: The facility information element has no upper length limit except that given by the maximum number of
octetsin a L3 message, see GSM 04.06.
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9.3.9.2 Facility (mobile station to network direction)

This message is sent by the mobile station to the network to request or acknowledge a supplementary service. The
supplementary service to be invoked and its associated parameters are specified in the facility information element.

See table 9.62b/GSM 04.08.

Message type: FACILITY
Significance:local (note 1)

Direction:mobile station to network

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Facility Message type M \ 1
message type 104
Facility (note 2) Facility M LV 1-?
10.5.4.15

F SSversion SSversion indicator (0] TLV 2-3

10.5.4.24

Table 9.62b/GSM 04.08
FACILITY message content (mobile station to network direction)

NOTE 1: This message haslocal significance; however, it may carry information of global significance.

NOTE 2: The facility information element has no upper length limit except that given by the maximum number of
octetsin a L3 message, see GSM 04.06.

9.3.9.2.1 SS version

This information element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.
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9.3.10 Hold

ETSI TS 100 557 V4.24.0 (2002-12)

This message is sent by the mobile user to request the hold function for an existing call.

See table 9.62¢/GSM 04.08 for the content of the HOLD message.

For the use of this message, see GSM 04.10.

Message type: HOLD
Significance:local

Direction:mobile station to network

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Hold M essage type M \% 1
message type 104
Table 9.62c/GSM 04.08
HOLD message content

9.3.11 Hold Acknowledge

This message is sent by the network to indicate that the hold function has been successfully performed.

See table 9.62d/GSM 04.08 for the content of the HOLD ACKNOWLEDGE message.

For the use of this message, see GSM 04.10.

Message type: HOLD ACKNOWLEDGE

Significance:local

Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Hold Acknowledge Message type M \% 1
message type 10.4

Table 9.62d/GSM 04.08

HOLD ACKNOWLEDGE message content
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9.3.12 Hold Reject

This message is sent by the network to indicate the denial of arequest to hold acall.
See table 9.62e/GSM 04.08 for the content of the HOLD REJECT message.
For the use of this message, see GSM 04.10.

Message type: HOLD REJECT
Significance:local
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Hold Reject Message type M \% 1
message type 104
Cause 10.5.4.11 M LV 3-31

Table 9.62e/GSM 04.08
HOLD REJECT message content
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9.3.13 Modify

This message is sent by the mobile station to the network or by the network to the mobile station to request a changein

bearer capability for acal.
See table 9.63/GSM 04.08.

Message type: MODIFY
Significance:global
Direction:both

ETSI TS 100 557 V4.24.0 (2002-12)

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Modify Message type M V 1
message type 104
Bearer capability Bearer capability M LV 2-9
10.5.4.5

7C Low layer comp. Low layer comp. (0] TLV 2-15

10.5.4.18

7D High layer comp. High layer comp. 0] TLV 2-5

10.5.4.16

A3 Reverse call setup Reverse call setup (0] T 1
direction direction

10.5.4.22a

Table 9.63/GSM 04.08
MODIFY message content

9.3.13.1 Low layer compatibility

Thisinformation element shall be included if it was included in the initial SETUP message.

9.3.13.2 High layer compatibility
Thisinformation element shall be included if it wasincluded in the initial SETUP message.

9.3.13.3 Reverse call setup direction

Thisinformation element is included or omitted in the mobile to network direction according to the rules defined in
section 5.3.4.3.1.
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9.3.14 Modify complete

This message is sent by the mobile station to the network or by the network to the mobile station to indicate completion

of arequest to change bearer capability for acall.

See table 9.64/GSM 04.08.

Message type: MODIFY COMPLETE

Significance:global
Direction:both

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Modify complete Message type M Y 1
message type 104
Bearer capability Bearer capability M LV 2-9
10.5.4.5

7C Low layer comp. Low layer comp. (0] TLV 2-15

10.5.4.18

7D High layer comp. High layer comp. 0] TLV 2-5

10.5.4.16

A3 Reverse call setup Reverse call setup (0] T 1
direction direction

10.5.4.22a
Table 9.64/GSM 04.08
MODIFY COMPLETE message content
9.3.14.1 Low layer compatibility

Thisinformation element shall be included if it was included in the initial SETUP message.

9.3.14.2 High layer compatibility

Thisinformation element shall be included if it wasincluded in the initial SETUP message.

9.3.14.3 Reverse call setup direction

Thisinformation element is included or omitted according to the rules defined in section 5.3.4.3.2.
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9.3.15 Modify reject

This message is sent by the mobile station to the network or by the network to the mobile station to indicate failure of a
request to change the bearer capability for acall.

See table 9.65/GSM 04.08.

Message type: MODIFY REJECT
Significance:global
Direction:both

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %
10.3.2

Modify reject Message type M Y 1

message type 104

Bearer capability Bearer capability M LV 2-9
10.5.4.5

Cause Cause M LV 331
10.5.4.11

7C Low layer comp. Low layer comp. (0] TLV 2-15

10.5.4.18

7D High layer comp. High layer comp. 0] TLV 2-5

10.5.4.16
Table 9.65/GSM 04.08
MODIFY REJECT message content
9.3.15.1 Low layer compatibility

Thisinformation element shall be included if it wasincluded in the initial SETUP message.

9.3.15.2 High layer compatibility

Thisinformation element shall be included if it was included in the initial SETUP message.
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9.3.16  Notify

This message is sent either from the mobile station or from the network to indicate information pertaining to a cal, such
as user suspended.

See table 9.66/GSM 04.08.

Message type: NOTIFY
Significance:access
Direction:both

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \% s
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% s
10.3.2
Notify Message type M \Y, 1
message type 10.4
Notification indicator Notification indicator M \% 1
10.5.4.20
Table 9.66/GSM 04.08
NOTIFY message content
9.3.17 Progress
This message is sent from the network to the mobile station to indicate the progress of a call in the event of
interworking or in connection with the provision of in-band information/patterns.
Seetable 9.67/GSM 04.08.
Message type: PROGRESS
Significance:global
Direction:network to mobile station
[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M V 1
protocol discriminator 10.2
Transaction identifier Transaction identifier M \ Y5
10.3.2
Progress Message type M \ 1
message type 104
Progress indicator Progress indicator M LV 3
10.5.4.21
7E User-user User-user O TLV 3-35
10.5.4.25
Table 9.67/GSM 04.08
PROGRESS message content
9.3.17.1 User-user

Thisinformation element is included when the PROGRESS message is sent by the network when the call has been
cleared by the remote user before it reached the active state to indicate that the remote user wants to pass user

information at call clearing time.
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9.3.18 Release

9.3.18.1 Release (network to mobile station direction)

This message is sent, from the network to the mobile station to indicate that the network intends to release the
transaction identifier, and that the receiving equipment shall release the transaction identifier after sending RELEASE
COMPLETE.

See table 9.68/GSM 04.08.

Message type: RELEASE
Significance:local (note)
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y
10.3.2
Release Message type M \% 1
message type 104
08 Cause Cause @) TLV 4-32
10.5.4.11
08 Second cause Cause (0] TLV 4-32
10.5.4.11
1C Facility Facility O TLV 2-?
10.5.4.15
7E User-user User-user O TLV 3-35
10.5.4.25

Table 9.68/GSM 04.08
RELEASE message content (network to mobile station direction)

NOTE: This message haslocal significance; however, it may carry information of global significance when used
asthefirst call clearing message.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 226 ETSI TS 100 557 V4.24.0 (2002-12)

9.3.18.1.1 Cause
Thisinformation element shall be included if this message is used to initiate call clearing.

9.3.18.1.2 Second cause

Thisinformation element may be included under the conditions described in section 5.4.4.2.3 '"Abnormal cases
(Clearing initiated by the network).

9.3.18.1.3 Facility

This information element may be included for functional operation of supplementary services.

9.3.18.1.4 User-user

Thisinformation element may be included in the network to mobile station direction, when the RELEASE messageis
used to initiate call clearing, in order to transport user-user information from the remote user.

9.3.18.2 Release (mobile station to network direction)

This message is sent from the mobile station to the network to indicate that the mobile station intends to rel ease the
transaction identifier, and that the receiving equipment shall release the transaction identifier after sending RELEASE
COMPLETE.

See table 9.68a/GSM 04.08.

Message type: RELEASE
Significance:local (note)
Direction:mobile station to network direction

[EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Release Message type M \% 1
message type 104
08 Cause Cause @) TLV 4-32
10.54.11
08 Second cause Cause (0] TLV 4-32
10.54.11

1C Facility Facility O TLV 2-?

10.5.4.15

7E User-user User-user O TLV 3-35

10.5.4.25

F SSversion SSversion indicator (0] TLV 2-3

10.5.4.24
Table 9.68a/GSM 04.08
RELEASE message content (mobile station to network direction)
NOTE: This message haslocal significance; however, it may carry information of global significance when used

asthefirst call clearing message.
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9.3.18.2.1 Cause

Thisinformation element shall be included if this message is used to initiate call clearing.

9.3.18.2.2 Second cause

Thisinformation element may be included under the conditions described in section 5.4.3.5 'Abnormal cases (Clearing
initiated by the mobile station).

9.3.18.2.3 Facility

This information element may be included for functional operation of supplementary services.

9.3.18.2.4 User-user

Thisinformation element isincluded when the RELEASE message is used to initiate call clearing and the Mobile
Station wants to pass user information to the remote user at call clearing time.

9.3.18.2.5 SS version

Thisinformation element shall not be included if the facility information element is not present in this message.
Thisinformation element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.

9.3.19 Release complete

9.3.19.1 Release complete (network to mobile station direction)

This message is sent from the network to the mobile station to indicate that the network has rel eased the transaction
identifier and that the mobile station shall release the transaction identifier.

See table 9.69/GSM 04.08.

Message type: RELEASE COMPLETE
Significance:local (note)
Direction:network to mobile station direction

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \Y, Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% %)

10.3.2
Release complete Message type M \Y, 1
message type 10.4
08 Cause Cause (0] TLV 4-32
10.5.4.11
1C Facility Facility (0] TLV 2-?
10.5.4.15
7E User-user User-user (0] TLV 3-35
10.5.4.25

Table 9.69/GSM 04.08
RELEASE COMPLETE message content (network to mobile station direction)

NOTE: This message haslocal significance; however, it may carry information of global significance when used
asthefirst call clearing message.
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9.3.19.1.1 Cause

Thisinformation element shall be included if the message is used to initiate call clearing.

9.3.19.1.2 Facility

Thisinformation element may be included for functional operation of supplementary services.

9.3.19.1.3 User-user

Thisinformation element is included in the network to mobile station direction, when the RELEASE COMPLETE
message is used to initiate call clearing, in order to transport user-user information from the remote user.
9.3.19.2 Release complete (mobile station to network direction)

This message is sent from the mobile station to the network to indicate that the mobile station has released the
transaction identifier and that the network shall release the transaction identifier.

See table 9.69a/GSM 04.08.

Message type: RELEASE COMPLETE
Significance:local (note)
Direction:mobile station to network direction

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %
10.3.2
Release complete Message type M \ 1
message type 104
08 Cause Cause 0] TLV 4-32
10.5.4.11
1C Fecility Facility o TLV 2-?
10.5.4.15
7E User-user User-user @) TLV 3-35
10.5.4.25
F SSversion SSversion indicator (0] TLV 2-3
10.5.4.24

Table 9.69a/GSM 04.08
RELEASE COMPLETE message content (mobile station to network direction)

NOTE: This message haslocal significance; however, it may carry information of global significance when used
asthefirst call clearing message.
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9.3.19.2.1 Cause

Thisinformation element shall be included if the message is used to initiate call clearing.

9.3.19.2.2 Facility

Thisinformation element may be included for functional operation of supplementary services.

9.3.19.2.3 User-user

Thisinformation element is included in the mobile station to network direction when the RELEASE COMPLETE
message is used to initiate call clearing and the Mobile Station wants to pass user information to the remote user at call
clearing time.

9.3.19.24 SS version.

Thisinformation element shall not be included if the facility information element is not present in this message.
Thisinformation element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.

9.3.20 Retrieve

This message is sent by the mobile user to request the retrieval of aheld call.
See table 9.690/GSM 04.08 for the content of the RETRIEV E message.

For the use of this message, see GSM 04.10.

Message type: RETRIEVE
Significance:local
Direction:mobile station to network

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Retrieve Message type M \ 1
message type 10.4

Table 9.69b/GSM 04.08
RETRIEVE message content
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9.3.21

This message is sent by the network to indicate that the retrieve function has been successfully performed.

Retrieve Acknowledge

See table 9.69¢/GSM 04.08 for the content of the RETRIEVE ACKNOWLEDGE message.

For the use of this message, see GSM 04.10.

Message type: RETRIEVE ACKNOWLEDGE
Significance:local
Direction:network to mobile station

[EI Infor mation element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Retrieve Acknowledge Message type M \ 1
message type 104
Table 9.69¢c/GSM 04.08
RETRIEVE ACKNOWLEDGE message content

9.3.22 Retrieve Reject

This message is sent by the network to indicate the inability to perform the requested retrieve function.

See table 9.69d/GSM 04.08 for the content of the RETRIEVE REJECT message.

For the use of this message, see GSM 04.10.

Message type: RETRIEVE REJECT

Significance:local

Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2

Retrieve Reject Message type M \ 1
message type 104
Cause 10.5.4.11 M LV 3-31

Table 9.69d/GSM 04.08

RETRIEVE REJECT message content
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9.3.23 Setup

9.3.23.1 Setup (mobile terminated call establishment)
This message is sent by the network to the mobile station to initiate a mobile terminated call establishment.
See table 9.70/GSM 04.08.

Message type: SETUP
Significance:global
Direction:network to mobile station

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Setup Message type M Vv 1
message type 104

D- BC repeat indicator Repeat indicator C TV 1

10.5.4.22

04 Bearer capability 1 Bearer capability 0] TLV 3-10

10.5.4.5

04 Bearer capability 2 Bearer capability 0] TLV 3-10

10.5.4.5

1C Facility Facility O TLV 2-?

10.5.4.15

1E Progress indicator Progress indicator 0] TLV 4

10.5.4.21

34 Signal Signal 0] TV 2

10.5.4.23

5C Calling party BCD Cadlling party BCD num. 0] TLV 3-14
number 10.5.4.9

5D Cadlling party sub- Calling party subaddr. 0] TLV 2-23
address 10.5.4.10

Table 9.70/GSM 04.08
SETUP message content (network to mobile station direction)
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5E Called party BCD Called party BCD num. @) TLV 3-13
number 10.54.7
6D Called party sub- Called party subaddr. 0] TLV 2-23
address 10.54.8
D- LLC repeat indicator Repeat indicator 6] TV 1
10.5.4.22
7C Low layer Low layer comp. 0] TLV 2-15
compatibility | 10.5.4.18
7C Low layer Low layer comp. C TLV 2-15
compatibility 1 10.5.4.18
D- HL C repeat indicator Repeat indicator O TV 1
10.5.4.22
7D High layer High layer comp. 0] TLV 2-5
compatibility i 10.5.4.16
7D High layer High layer comp. C TLV 2-5
compatibility ii 10.5.4.16
7E User-user User-user O TLV 3-35
10.5.4.25

Table 9.70/GSM 04.08 (continued)
SETUP message content (network to mobile station direction)

9.3.23.1.1 BC repeat indicator

The BC repeat indicator information element isincluded if and only if bearer capability 1 information element and
bearer capability 2 IE are both present in the message.

9.3.23.1.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 information element may be omitted in the case where the mobile subscriber is allocated only
one directory number for all services (ref.: GSM 09.07). The bearer capability 2 IE ismissing at least if the bearer
capability 1 1E is missing.

9.3.23.1.3 Facility

Thisinformation element may be included for functional operation of supplementary services.
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9.3.23.14 Progress indicator
Thisinformation element isincluded by the network
- inorder to passinformation about the call in progress e.g. in the event of interworking and/or

- to make the M S attach the user connection for speech.

9.3.23.1.5 Called party subaddress

Included in the Network-to-mobile station direction if the calling user includes a called party subaddress information
element in the SETUP message.

9.3.23.1.6 LLC repeat indicator
The LLC repeat indicator information element isincluded if and only if both following conditions hold:
- TheBC repeat indicator |E is contained in the message.

- Thelow layer compatibility | IE is contained in the message.

If included, the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator |E.

9.3.23.1.7 Low layer compatibility |

Included in the network-to-mobile station direction if the calling user specified alow layer compatibility.

9.3.23.1.8 Low layer compatibility 1

Included if and only if the LLC repeat indicator information element is contained in the message.

9.3.23.1.9 HLC repeat indicator
The HLC repeat indicator information element isincluded if and only both following conditions hold:
- TheBC repeat indicator |E is contained in the message.

- Thehigh layer compatibility i IE is contained in the message.

If included, the HLC repeat indicator shall specify the same repeat indication as the BC repeat indicator |E.

9.3.23.1.10 High layer compatibility i

Included in the network-to-mobile station direction if the calling user specified a high layer compatibility.

9.3.23.1.11 High layer compatibility ii

Included if and only if the HLC repeat indicator information element is contained in the message.

9.3.23.1.12 User-user

May be included in the network to called mobile station direction when the calling remote user included a user-user
information element in the SETUP message.
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9.3.23.2 Setup (mobile originating call establishment)

This message is sent from the mobile station to the network to initiate a mobile originating call establishment.

See table 9.70a/GSM 04.08.

Message type: SETUP
Significance:global

Direction:mobile station to network

[EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \% Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Y

10.3.2
Setup M essage type M \% 1
message type 104

D- BC repeat indicator Repeat indicator C TV 1

10.5.4.22

04 Bearer capability 1 Bearer capability M TLV 3-10

10.5.4.5

04 Bearer capability 2 Bearer capability 0] TLV 3-10

10.5.4.5

1C Fecility Facility o TLV 2-?

10.5.4.15

5D Calling party sub- Calling party subaddr. (0] TLV 2-23
address 10.5.4.10

5E Called party BCD Called party BCD num. M TLV 3-13
number 10.5.4.7

6D Called party sub- Called party subaddr. (0] TLV 2-23
address 10.5.4.8

D- LLC repeat indicator Repeat indicator o TV 1

10.5.4.22

Table 9.70a/GSM 04.08

SETUP message content (mobile station to network direction)
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7C Low layer Low layer comp. TLV 2-15
compatibility | 10.5.4.18
7C Low layer Low layer comp. TLV 2-15
compatibility I1 10.5.4.18
D- HL C repeat indicator Repeat indicator TV 1
10.5.4.22
7D High layer High layer comp. TLV 2-5
compatibility i 10.5.4.16
7D High layer High layer comp. TLV 2-5
compatibility ii 10.5.4.16
7E User-user User-user TLV 3-35
10.5.4.25
F SSversion SS version indicator TLV 2-3
10.5.4.24
Al CLIR suppression CLIR suppression T 1
10.54.11a
A2 CLIR invocation CLIR invocation T 1
10.5.4.11b
15 CC capabilities Cadll Control Capabilities TLV 3
10.5.4.5a

Table 9.70a/GSM 04.08 (concluded)

SETUP message content (mobile station to network direction)

9.3.23.2.1 BC repeat indicator

The BC repeat indicator information element isincluded if and only if bearer capability 1 |E and bearer capability 2 |1E

are both present in the message.

9.3.23.2.2 Facility

Theinformation element may be included for functional operation of supplementary services.

9.3.23.2.3 LLC repeat indicator

The LLC repeat indicator information element isincluded if and only if both following conditions hold:

- TheBC repeat indicator |E is contained in the message.

- Thelow layer compatibility | IE is contained in the message.

If included, the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator |E.
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9.3.23.24 Low layer compatibility |

Theinformation element isincluded in the M S-to-network direction when the calling MS wants to pass low layer
compatibility information to the called user.

9.3.23.25 Low layer compatibility 11

Included if and only if the LLC repeat indicator information element is contained in the message.

9.3.23.2.6 HLC repeat indicator
The HLC repeat indicator information element isincluded if and only if both following conditions hold:
- TheBC repeat indicator |E is contained in the message.

- Thehigh layer compatibility i IE is contained in the message.

If included, the HLC repeat indicator shall specify the same repeat indication as the BC repeat indicator |E.

9.3.23.2.7 High layer compatibility i

The information element is included when the calling MS wants to pass high layer compatibility information to the
called user.

9.3.23.2.8 High layer compatibility ii

Included if and only if the HLC repeat indicator information element is contained in the message.

9.3.23.2.9 User-user

The information element isincluded in the calling mobile station to network direction when the calling mobile station
wants to pass user information to the called remote user.

9.3.23.2.10 SS version
Thisinformation element shall not be included if the facility information element is not present in this message.

Thisinformation element shall be included or excluded as defined in GSM 04.10. This information element should not
be transmitted unless explicitly required by GSM 04.10.

9.3.23.2.11 CLIR suppression

Theinformation element may be included by the MS (see GSM 04.81). If thisinformation element isincluded the CLIR
invocation | E shall not be included.

9.3.23.2.12 CLIR invocation

The information element may be included by the M S (see GSM 04.81). If thisinformation element isincluded the CLIR
suppression |E shall not be included.

9.3.23.2.13 CC Capabilities

Thisinformation element may be included by the mobile station to indicate its call control capabilities.
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9.3.24 Start DTMF

This message is sent by the mobile station to the network and contains the digit the network should reconvert back into
aDTMF tone which is then applied towards the remote user.

See table 9.71/GSM 04.08.

Message type: START DTMF
Significance:local
Direction:mobile station to network

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Start DTMF Message type M \% 1
message type 104

2C Keypad facility Keypad facility M TV 2

10.5.4.17

Table 9.71/GSM 04.08
START DTMF message content

9.3.25 Start DTMF Acknowledge

This message is sent by the network to the mobile station to indicate the successful initiation of the action requested by
the START DTMF message (conversion of the digit contained in this message into a DTMF tone).

See table 9.72/GSM 04.08.

Message type: START DTMF ACKNOWLEDGE
Significance:local
Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \% Y%
protocol discriminator 10.2
Transaction identifier Transaction identifier M \Y, Y

10.3.2
Start DTMF acknowledge Message type M \% 1
message type 10.4
2C Keypad facility Keypad facility M TV 2
10.5.4.17

Table 9.72/GSM 04.08
START DTMF ACKNOWLEDGE message content

9.3.25.1 Keypad facility

This information element contains the digit corresponding to the DTMF tone that the network applies towards the
remote user.
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9.3.26 Start DTMF reject
This message is sent by the network to the mobile station, if the network can not accept the START DTMF message.
See table 9.73/GSM 04.08.

Message type: START DTMF REJECT
Significance:local
Direction:network to mobile station

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \Y, 7
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% Yo

10.3.2
Start DTMF reject Message type M \% 1
message type 10.4
Cause Cause M LV 3-31
10.5.4.11

Table 9.73/GSM 04.08

START DTMF REJECT message content

9.3.27 Status

This message is sent by the mobile station or the network at any time during a call to report certain error conditions
listed in section 8. It shall aso be sent in responseto a STATUS ENQUIRY message.

See table 9.74/GSM 04.08.

Message type: STATUS
Significance:local
Direction:both

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \% Y%
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% %)
10.3.2

Status Message type M \% 1

message type 10.4

Cause Cause M LV 3-31
10.5.4.11

Call state Call state M \Y, 1
10.5.4.6

24 Auxiliary states Auxiliary states (0] TLV 3
10.5.4.4
Table 9.74/GSM 04.08
STATUS message content
9.3.27.1 Auxiliary states

The information element isincluded if and only if the call stateis"active" or "mabile originating modify" and any
auxiliary state is different from "idl€". For the definition of the auxiliary states see GSM 04.83 and GSM 04.84
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9.3.28 Status enquiry

This message is sent by the mobile station or the network at any time to solicit a STATUS message from the peer
layer 3 entity. Sending of STATUS message in response to a STATUS ENQUIRY message is mandatory.

See table 9.75/GSM 04.08.

Message type: STATUS ENQUIRY

Significance:local
Direction:both

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Status enquiry Message type M \ 1
message type 10.4

9.3.29 Stop DTMF

Table 9.75/GSM 04.08
STATUS ENQUIRY message content

This message is sent by a mobile station to the network and is used to stop the DTMF tone sent towards the remote user.

See table 9.76/GSM 04.08.

Message type: STOP DTMF
Significance:local

Direction:mobile station to network

EI Information element Type/ Reference Presence Format | Length
Call control Protocol discriminator M \ %
protocol discriminator 10.2
Transaction identifier Transaction identifier M V %

10.3.2
Stop DTMF Message type M Vv 1
message type 10.4

Table 9.76/GSM 04.08
STOP DTMF message content
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9.3.30 Stop DTMF acknowledge

This message is sent by the network to the mobile station to indicate that the sending of the DTMF tone has been

stopped.
See table 9.77/GSM 04.08.

Message type: STOP DTMF ACKNOWLEDGE

Significance:local

Direction:network to mobile station

ETSI TS 100 557 V4.24.0 (2002-12)

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \Y, Y
protocol discriminator 10.2
Transaction identifier Transaction identifier M \Y, Y

10.3.2
Stop DTMF acknowledge Message type M \% 1
message type 10.4

Table 9.77/GSM 04.08
STOP DTMF ACKNOWLEDGE message content

9.3.31

This message is sent by the mobile station to the network to transfer information to the remote user. This messageis
also sent by the network to the mobile station to deliver information transferred from the remote user. This messageis

User information

used if the user-to-user transfer is part of an allowed information transfer as defined in GSM 04.10.

See table 9.78/GSM 04.08.

Message type: USER INFORMATION

Significance:access
Direction:both

IEI Information element Type / Reference Presence Format length
Call control Protocol discriminator M \% s
protocol discriminator 10.2
Transaction identifier Transaction identifier M \% s

10.3.2
User Information Message type M \Y, 1
message type 10.4
User-user User-user M LV 3-130
10.5.4.25
A0 More data More data (0] T 1
10.5.4.19

9.3.31.1 User-user

Some networks may only support a maximum length of 35 octets. Procedures for interworking are not currently defined

and are for further study.

9.331.2 More data

Table 9.78/GSM 04.08

USER INFORMATION message content

Theinformation element isincluded by the sending user to indicate that another USER INFORMATION message
pertaining to the same message block will follow.
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10 General message format and information elements
coding

The figures and text in this section describe the Information Elements contents.

10.1 Overview

Within the Layer 3 protocols defined in GSM 04.08, every message with the exception of the messages sent on the
BCCH, downlink CCCH, SCH, RACH, and the HANDOV ER ACCESS message, is a standard L3 message as defined
in GSM 04.07. This means that the message consists of the following parts:

a) protocol discriminator;
b) transaction identifier;
C) messagetype;

d) other information elements, as required.

This organization isillustrated in the example shown in figure 10.1/GSM 04.08.

8 7 6 5 4 3 2 1
e +
iTransa_ction identifier i Prot ocol di scrim'natori octet 1
, or Skip Indicator | |
e e e e e e e e e e e e e e e e e e e e e e e e m e m— ==
:+ Message type i octet 2
| O her information el enments as required ! etc...
I s e e e e e e e e e e e e e e e e e aaaes +

FIGURE 10.1/GSM 04.08
General message organization example

Unless specified otherwise in the message descriptions of section 9, a particular information element shall not be
present more than once in a given message.

The term "default” implies that the value defined shall be used in the absence of any assignment, or that this value
allows negotiation of alternative valuesin between the two peer entities.

When afield extends over more than one octet, the order of bit values progressively decreases as the octet number
increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet
of the field.
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10.2 Protocol Discriminator

The Protocol Discriminator (PD) and its use are defined in GSM 04.07. GSM 04.08 defines the protocols relating to the
PD values

bits 4321
0011 Call Control; call related SS messages
0101 Mobility Management messages
0110 Radio Resource management messages

except the call related SS procedures, which are defined in GSM 04.10.

10.3  Skip indicator and transaction identifier

10.3.1 Skip indicator

Bits 5 to 8 of the first octet of every Radio Resource management message and Mobility M anagement message contains
the skip indicator. A message received with skip indicator different from 0000 shall be ignored. A message received
with skip indicator encoded as 0000 shall not be ignored (unlessit isignored for other reasons). A protocol entity
sending a Radio Resource management message or a Mobility Management message shall encode the skip indicator as
0000.

10.3.2 Transaction identifier

Bits 5 to 8 of thefirst octet of every message belonging to the protocol "Call Control; call related SS messages' contain
the transaction identifier (T1). The transaction identifier and its use are defined in GSM 04.07.
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The message type |E and its use are defined in GSM 04.07. Tables 10.3/GSM 04.08, 10.4/GSM 04.08, and
10.5/GSM 04.08 define the value part of the message type | E used in the Radio Resource management protocol, the
Mobility Management protocol, and the Call Control protocol.

87654
00111

00110

00101

00001

00100

3

! [ole] Jle]

RPOROROR!' OF

RO !

==k
RORO!
ROOR !
1 1 1

Channel
ADDI TI ONAL ASSI GNVENT
| MVEDI ATE ASSI GNIVENT

oORpRR!

Ci pheri ng nessages:
- Cl PHERI NG

-
or !

Handover nessages:

ASS| GNVENT ND
ASS|I GNVENT COVPLETE
ASS| GNVENT FAl LURE
HANDOVER COVIVAND
HANDOVER COMPLETE
HANDOVER FAI LURE
PHYSI CAL | NFORVATI ON

OOORROR!
RPOORRRO!
1 1 1 1 1 1 1

Channel
- CHANNEL RELEASE
- PARTI AL RELEASE

RrRO!
RO !

Pagi ng nessages:

- PAG NG REQUEST TYPE 1
PAG NG REQUEST TYPE 2
PAG NG REQUEST TYPE 3
PAG NG RESPONSE

Table 10.1/GSM 04.08 (page 1 of 2)

establ i shnment nessages:

| MVEDI ATE ASSI GNVENT EXTENDED
| MVEDI ATE ASSI GNVENT REJECT

COMVAND
Cl PHERI NG MODE COVPLETE

rel ease nessages:

- PARTI AL RELEASE COVPLETE

Message types for Radio Resource management
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System i nformati on nessages:
SYSTEM | NFORMATI ON TYP
SYSTEM | NFORVATI ON TYPE
SYSTEM | NFORMATI ON TYPE
SYSTEM | NFORVATI ON TYPE
SYSTEM | NFORMATI ON TYPE
SYSTEM | NFORVATI ON TYPE
SYSTEM | NFORMATI ON TYPE
SYSTEM | NFORVATI ON TYPE

N a=l=l=l=X
PRPOORROO!
RPORORORO!
~NOUTRWNF 0

000O0O

SYSTEM | NFORMATI ON TYPE 2t er
SYSTEM | NFORVATI ON TYPE 5bi s

System i nformati on nessages:
- SYSTEM | NFORVATI ON TYPE 5t er

I
|
|
|
|
|
|
|
|
|
|
|
|
SYSTEM | NFORVATI ON TYPE 2bi s
|
|
|
|
|
|
|
|
|
|
|
1

PRrOO!

ROR !
orRro!

00010 M scel | aneous nessages:

CHANNEL MODE MODI FY

RR STATUS

CHANNEL MODE MODI FY ACKNOW.EDGE
FREQUENCY REDEFI NI TI ON
MEASURENMENT REPORT

CLASSMARK CHANGE

CLASSMARK ENQUI RY

OrRRRPRRLoO!

RPRPOORRO!

POROROO!
1 1 1 1 1 1 1

Table 10.1/GSM 04.08 (page 2 of 2)
Message types for Radio Resource management

Bit 8 isreserved for possible future use as an extension bit, see GSM 04.07.
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Re?| stration rressa%AS:
DETACH | NDI CATI ON
- LOCATI ON UPDATI NG ACCEPT

- LOCATI ON UPDATI NG REJECT
- LOCATI ON UPDATI NG REQUEST

ROOO!
(el Jeoloh
oOoOrOo!
[olele) i

Security nmessages:

AUTHENTI| CATI REJECT
AUTHENTI CATI ON REQUEST
AUTHENT| CATI ON RESPONSE

| DENTI TY REQUEST

| DENTI TY RESPONSE

TMSI REALLOCATI ON COVIVAND
TMSI REALLOCATI ON COVPLETE

RPRRROOCO!
oooOoroOo!
PRrOOORO!
RPOROOOR!

Connection rran%%Errent nmessages:
CM SERVI CE A

CM SERVI CE REJECT

CM SERVI CE ABORT

CM SERVI CE REQUEST

CM RE- ESTABLI SHVENT REQUEST
ABORT

PROOOO!
[ole] lolelel
QOOORrRFrO!

RPOOROR !

o

x

=

=
1

M scel | aneous nessages:
- MM STATUS

o
o
(I

Table 10.2/GSM 04.08
Message types for Mobility Management

Bit 8 isreserved for possible future use as an extension bit, see GSM 04.07.

Bit 7 is reserved for the send sequence number in messages sent from the mobile station. In messages sent from the
network, bit 7 is coded with a"0". See GSM 04.07.
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RPORRRO0O!
ORRRRROO!
PRORROOR!

RPRRRRREROORO!
PRRPRO000OR!
POOROOORR!
OFROOROORR!

RrRO!
oRrpR!
RrOO!
oRrpR!

ORROORRRRO!
RPRRPRPOOOORO!
O OORROROR !

POOOOOORrRFEF!
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escape to nationally specific
see 1) bel ow

message types ;

Cal |
ALERTI NG

CALL CONFI RVED
CALL PROCEEDI NG
CONNECT

CONNECT ACKNOW.EDGE
EMERGENCY SETUP
PROCGRESS

SETUP

Cal |
MODI FY

MODI FY COVPLETE

MODI FY REJECT

USER | NFORNMATI ON
HOLD

HOLD ACKNOW.EDGE
HOLD REJECT

RETRI EVE

RETRI EVE ACKNOW.EDGE
RETRI EVE REJECT

Cal |
- DI SCONNECT

- RELEASE

- RELEASE COVPLETE

M scel | aneous nessages:

CONGEST!I ON CONTRCL
NOTI FY

STATUS

STATUS ENQUI RY
START DTMF

STOP DTMF

START DTMF REJECT
FACI LI TY

Table 10.3/GSM 04.08

establ i shnment nessages:

i nformati on phase nessages:

cl eari ng nessages:

STOP DTMF ACKNOW.EDGE
START DTMF ACKNOWL.EDGE
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Message types for Call Control and call related SS messages

1): When used, the message type is defined in the following octet(s), according to the national specification.

Bit 8 isreserved for possible future use as an extension hit, see GSM 04.07.

Bit 7 isreserved for the send sequence number in messages sent from the mobile station. In messages sent from the
network, bit 7 is coded with a"0". See GSM 04.07.
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10.5 Other information elements

The different formats (V, LV, T, TV, TLV) and the four categories of information elements (type 1, 2, 3, and 4) are
defined in GSM 04.07.

Thefirst octet of an information element in the non-imperative part contains the IEl of the information element. If this
octet does not correspond to an |EI known in the message (see GSM 04.07), the receiver shall assume that the
information element is:

- if bit 8 of thefirst octet of the IE hasthe value 1, the IE is of type 1 or 2, i.e. that it is an information element of
one octet length;

- if bit 8 of the first octet of the IE hasthe value O, the IE is of type 4, i.e. that the next octet is the length indicator
indicating the length of the remaining of the information element. If in this case bits 5, 6, and 7 of the first octet
of the |E also have the value 0, the |E is encoded as " comprehension required”

NOTE: The handling of messages containing unknown |Es encoded as " comprehension required” is specified in
section 8.

Thisrule allows the receiver to jump over unknown information elements and to analyse any following information
elements.

The information elements which are common for at least two of the three protocols Radio Resources management,
Mobility Management and Call Control, are listed in section 10.5.1.

Theinformation elements for the protocols Radio Resources management, Mobility Management and Call Control are
listed in sections 10.5.2, 10.5.3 and 10.5.4 respectively. Default information element identifiers are listed in annex K.

NOTE: Different information elements may have the same default information element identifier if they belong to
different protocols.

The descriptions of the information element typesin sections 10.5.1, 10.5.2, 10.5.3, and 10.5.4 are organized in
aphabetical order of the IE types. Each |E type is described in one subsection.

The subsection may have an introduction
- possibly explaining the purpose of the IE,
- possibly describing whether the |E belongsto type 1, 2, 3,4 or 5,

- possibly indicating the length that the information element hasif it is either type 5 or if itisused in format TV
(typeland 3) or TLV (type 4).

A figure of the subsection defines the structure of the |E indicating

- possibly the position and length of the |El. (However it depends on the message in which the |E occurs whether
the |E contains an IEI.)

- thefieldsthe |E value part is composed of;

- possibly the position and length of the length indicator. (However it depends on the | E type whether the |E
contains a length indicator or not.)

- possibly octet numbers of the octets that compose the |E (see clause a) below).

Finally, the subsection contains tables defining the structure and value range of the fields that compose the | E value
part. The order of appearance for information elementsin a message is defined in section 9.
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The order of the information elements within the imperative part of messages has been chosen so that information
elements with %2 octet of content (type 1) go together in succession. Thefirst type 1 information element occupies bits 1
to 4 of octet N, the second bits 5 to 8 of octet N, the third bits 1 to 4 of octet N + 1 etc. If the number of type 1
information elements is odd then bits 5 to 8 of the last octet occupied by these information elements contains a spare
half octet |E in format V.

Where the description of information elements in this Technical Specification contains bits defined to be "spare bits",
these bits shall set to the indicated value (0 or 1) by the sending side, and their value shall be ignored by the receiving
side. With few exceptions, spare bits are indicated as being set to "0" in GSM 04.08.

The following rules apply for the coding of type 4 information elements:

a) The octet number of an octet (which is defined in the figure of a subsection) consists of a positive integer,
possibly of an additional letter, and possibly of an additional asterisk, see clause f). The positive integer
identifies one octet or a group of octets.

b) Each octet group is a self contained entity. The internal structure of an octet group may be defined in aternative
ways.

c) Anoctet group isformed by using some extension mechanism. The preferred extension mechanism is to extend
an octet (N) through the next octet(s) (Na, Nb, etc.) by using bit 8 in each octet as an extension hit.

The bit value "0" indicates that the octet group continues through to the next octet. The bit value "1" indicates
that this octet is the last octet of the group. If one octet (Nb) is present, the preceding octets (N and Na) shall also
be present.

In the format descriptions appearing in section 10.5.1 to 10.5.4, bit 8 ismarked "0/1 ext" if another octet follows.
Bit 8ismarked "1 ext" if thisis the |last octet in the extension domain.

Additional octets may be defined in later versions of the protocols ("1 ext" changed to "0/1 ext") and equipments
shall be prepared to receive such additional octets; the contents of these octets shall be ignored. However the
length indicated in sections 9 and 10 only takes into account this version of the protocols.

d) Inaddition to the extension mechanism defined above, an octet (N) may be extended through the next octet(s)
(N+1, N+2 etc.) by indicationsin bits 7-1 (of octet N).

€) The mechanismsin ¢) and d) may be combined.

f) Optional octets are marked with asterisks (*).

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 249 ETSI TS 100 557 V4.24.0 (2002-12)

10.5.1 Common information elements.

10.5.1.1 Cell identity
The purpose of the Cell Identity information element is to identify a cell within alocation area.
The Cédll Identity information element is coded as shown in figure 10.2/GSM 04.08 and table 10.5/GSM 04.08.

The Cell Identity is atype 3 information element with 3 octets length.

8 7 6 5 4 3 2 1
e +
: : Cell ldentity IEl i octet 1
U
i I
! Cl val ue i octet 2
ST |
! Cl val ue (continued) ! octet 3
T +
FIGURE 10.2/GSM 04.08
Cell Identity information element
R T DR +
i Cl value, Cell identity value (octet 2 and 3) i
i In the CI value field bit 8 of octet 2 is the nost i
| Signi ficant bit and bit 1 of octet 3 the |east |
| Signi ficant bit. |
i The coding  of the cell _identity is the i
| responsi bilrty of each administration. Coding I
| using full hexadeci mal representation nmay be used. |
| The cell identity consists of 2 octets. I
I I
R I +

Table 10.5/GSM 04.08
Cell Identity information element
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10.5.1.2 Ciphering Key Sequence Number

The purpose of the Ciphering Key Sequence Number information element isto make it possible for the network to
identify the ciphering key Kc which is stored in the mobile station without invoking the authentication procedure. The
ciphering key sequence number is alocated by the network and sent with the AUTHENTICATION REQUEST
message to the mobile station where it is stored together with the calculated ciphering key Kc.

The Ciphering Key Sequence Number information element is coded as shown in figure 10.3/GSM 04.08 and
table 10.6/GSM 04.08.

The ciphering key sequence number isatype 1 information element.

8 7 6 5 4 3 2 1
e +
! ''Ci phering Ke ! ' key sequence ' octet 1
i iSequence Nunber i 0 i i
, , | El | Spar e, |
T +
FIGURE 10.3/GSM 04.08

Ciphering Key Sequence Number information element
o m m e e e e e e e e e e e e e e e e e e e e e e eme o +
i Key sequence (octet 1) i
i Bits i
| 321 |
000 _ _ _ |
| through Possible values for the ciphering key |
| 110 sequence numrber I
i 111 No key is available (M5 to network); I
| Reserved (network to M5) |
o o o e e e e e e e e e e e e e e e e e e e e e e ee o +

Table 10.6/GSM 04.08
Ciphering Key Sequence Number information element
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10.5.1.3 Location Area Identification

The purpose of the Location Area Identification information element is to provide an unambiguous identification of
location areas within the area covered by the GSM system.

The Location Area |dentification information element is coded as shown in figure 10.4/GSM 04.08 and
table 10.7/GSM 04.08.

The Location Area Identification is atype 3 information element with 6 octets length.

8 7 6 5 4 3 2 1

o o e e e e e e e e e e e e e e e e e e e e e e e me o +

| | Location Area ldentification IEl i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==

I I I

! MCC digit 2 ! MCC digit 1 I octet 2
o e e e e e e oo o e e e e e e e e oo

1 1 1 1 |

| | MCC digit 3 | octet 3
Tt Tt |

! MNC digit 2 ! MC digit 1 I octet 4
U

i |

! LAC } octet 5
il |

! LAC (conti nued) ! octet 6
o e o e e e e e e e e e e e e e e e e e e e e e e e e e +

FIGURE 10.4/GSM 04.08
Location Area Identification information element
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MCC, Mbbile c try code (octet 2 and 3)
The MCC field coded as in CCITT Rec. E212, Annex A

If the LAl is deleted the MCC and MNC shall take the
value fromthe del eted LAI.

w S

I n abnormal cases, the MCC stored in the nobile
station can contain elements not in the set

{0, 1 ... 9}. In such cases the nobile station should
transmit the stored val ues using full hexadeci ma
encodi ng. When receiving such an MCC, the network
shall treat the LAl as del eted.

MNC, Mobile network code (octet 4) S

The coding of this field is the responsibility of each
adm nistration but BCD coding shall be used. If an
adm nistration decides to include only one digit in
EgﬁllyNC then bits 5 to 8 of octet 4 are coded as

Note: GSM 03.03 defines that a 2 digit M\C shall be
used, however the possibility to use a one digit
MNC in LAl is provided on the radio interface

In abnormal cases, the MNC stored in the nobile
station can have digit 1 not in the set

0, 1 ... 9} and/or digit 2 not in the set

0, 1 ...9, F} hex. In such cases the nobile station
should transmt the stored val ues using ful
hexadeci mal encodi ng. Wen receiving such an MNC, the
network shall treat the LAl as del eted.

LAC, Location area code (octet 5 and 6)

In the LAC field bit 8 of octet 5 is the nost
significant bit and bit 1 of octet 6 the |east
significant bit.

The coding of the location area code is the
responsibility of each adm nistrati on except that

two values are used to mark the LAC, and hence the
LAI, as deleted. Coding usin% full hexadeci mal
representation nmay be used. The |ocation area code
consists of 2 octets.

If a LAl has to be deleted then all bits of the

| ocation area code shall be set to one with the
exception of the least significant bit which shall be
set to zero. If a SIMis Inserted in a Mbile Equi pnent
with the location area code containing all zeros, then
t he Mobil e Equi pnent shall recognise this LAC as part
of a del eted LAl

Table 10.7/GSM 04.08
Location Area Identification information element
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10.5.1.4 Mobile Identity

The purpose of the Mobile Identity information element is to provide either the international mobile subscriber identity,
IMSI, the temporary mobile subscriber identity, TMSI, the international mobile equipment identity, IMEI or the
international mobile equipment identity together with the software version number, IEMISV.

The IMSI shall not exceed 15 digits, the TMSI is 4 octets long, and the IMEI is composed of 15 digits, the IMEISV is
16 digits (see GSM 03.03).

For al transactions except emergency call establishment, emergency call re-establishment, mobile terminated call
establishment, the identification procedure, and the ciphering mode setting procedure, the mobile station and the
network shall select the mobile identity type with the following priority:

1- TMSI: The TMSI shall be used if it is available.

2- IMSI: The IMSI shall be used in cases where no TMSI is available.

For mobile terminated call establishment the mobile station shall select the same mobile identity type as received from
the network in the PAGING REQUEST message.

For emergency call establishment and re-establishment the mobile station shall select the mobile identity type with the
following priority:

1- TMSI: The TMSI shall be used if it is available.

2- IMSI: The IMSI shall be used in cases where no TMSI is available.

3- IMEI: The IMEI shall be used in cases where no SIM is available or the SIM is considered as not valid by the
mobile station or no IMSI or TMSI is available.

In the identification procedure the mobile station shall select the mobile identity type which was requested by the
network.

In the ciphering mode setting procedure the mobile shall select the IMEISV.
The Mobile Identity information element is coded as shown in figure 10.5/GSM 04.08 and table 10.8/GSM 04.08.

The Mobile Identity is a type 4 information element with a minimum length of 3 octet and 10 octets length maximal.
Further restriction on the length may be applied, e.g. number plans.
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| and IMEISV this field is
BCD coding. If the nunmber of identity di PI
then bits 5 to 8 of the last octet shal
with an end mark coded as "1111".

c
ts is even
be filled

If the mobile identity is the TMSI then bits 5to 8 o
octet 3 are coded as "1111" and bit 8 of octet 4 is t
nmost significant bit and bit 1 of the last octet th
|l east significant bit. The coding of the TMSI is |ef
open for each adm ni stration.

f
he
e
t

8 7 6 5 4 3 2 1
e +
: Mobile lIdentity |El i octet 1
U
| |
! Length of nobile identity contents i octet 2
o e e e e e e e e e e e e e e e e e e mmmmmm e e ===
; o { odd/ ! o
| Identity digit 1 jeven Type of |dent|tyI octet 3
| i ndi ¢, |
Tt Tt |
! Identity digit p+1 ! Identity digit p ! octet 4*
e,
FIGURE 10.5/GSM 04.08
Mobile Identity information element
e +
i Type of identity (octet 3) i
I Bits |
| 321 |
| 001 WYs] |
| 010 | VEI |
| 011 | VEI SV |
| 100 TV ) |
| 00O No ldentity note 1) |
i Al'l other values are reserved. i
i gﬁd/even i ndi cation (octet 3) i
It
I |
4
I 0 even nunber of identity digits and al so when i
| the TVBlI is used o |
| 1 odd nunber of identity digits |
| | dentity digits (octet 3 etc '
i For the | MBI, INEI oded usingi
I |
| |
| |
| |
| |
| |
| |
| |
I I

Table 10.8/GSM 04.08
Mobile Identity information element

NOTE 1. This can be used in the case when afill paging message without any valid identity has to be sent on the
paging subchannel
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10.5.1.5 Mobile Station Classmark 1

The purpose of the Mobile Sation Classmark 1 information element is to provide the network with information
concerning aspects of high priority of the mobile station equipment. This affects the manner in which the network
handles the operation of the mobile station. The Mobile Station Classmark information indicates general mobile station
characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the
channel it is sent on.

The Mobile Sation Classmark 1 information element is coded as shown in figure 10.6/GSM 04.08 and
table 10.9/GSM 04.08.

The Mobile Sation Classmark 1 is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
e +
: : Mobile Station O assmark 1 |El i octet 1
+--- - - oo s o e e e e e e e e e e e e e oo oo -
| 0 ! Revision | ES ! A5/1! RF power |
, Spare; level . IND | capability , octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e m . — - =

FIGURE 10.6/GSM 04.08
Mobile Station Classmark 1 information element
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Revision level (octet 2)
Bits
76
0 0 Reserved for phase 1
0 1 Used by phase 2 MSs

All other values are reserved for future use. If the network receives a revision level specified as
'reserved for future use', then it shall use the highest revision level supported by the network.

ES IND (octet 2, bit 5) "Controlled Early Classmark Sending" option implementation
0 "Controlled Early Classmark Sending" option is not implemented
1 "Controlled Early Classmark Sending" option is implemented
A5/1 algorithm supported (octet 2, bit 4)
0 encryption algorithm A5/1 available
1 encryption algorithm A5/1 not available
RF power capability (octet 2)

When the GSM 900 band is used (for exceptions see section 3.4.12):

Bits

321

000 class1
001 class?2
010 class3
011 class4
100 classb5

All other values are reserved.

When the DCS 1800 band is used (for exceptions see section 3.4.12):

Bits

321

000 class1
001 class?2
010 class3

All other values are reserved.

Table 10.9/GSM 04.08
Mobile Station Classmark 1 information element
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10.5.1.6 Mobile Station Classmark 2

The purpose of the Mobile Sation Classmark 2 information element is to provide the network with information
concerning aspects of both high and low priority of the mobile station equipment. This affects the manner in which the
network handles the operation of the mobile station. The Mobile Station Classmark information indicates general
mobile station characteristics and it shall therefore, except for fields explicitly indicated, be independent of the
frequency band of the channel it is sent on.

The Mobile Sation Classmark 2 information element is coded as shown in figure 10.7/GSM 04.08,
table 10.10a/GSM 04.08 and table 10.10b/GSM 04.08.

The Mobile Sation Classmark 2 is atype 4 information element with 5 octets length.

8 7 6 5 4 3 2 1

e +

: : Mobil e station classmark 2 | El i octet 1
Fe e e e e e e e e e e e e e e e e e e e e e e e e e e m e e m e e ———— - -

i |

! Length of nobile station classmark 2 contents i octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e m ., m - =

| 0 ! Revision| ES ! A5/1f RF power |

. spare; level . IND , capability I octet 3
+-- - - - B +--- - - S

! 0 ! PS ! SSScreen.!SMcal 0 o | FC|

, Spare, capa., Indicator |pabi., Spare | octet 4
+-- oo - oo m e e e e e e e e e e e e e +-- oo -

i cv3 i 0 0 0 0 0 i A5/3i AB/Z}

| | spare | | , octet 5
e +

FIGURE 10.7/GSM 04.08
Mobile Station Classmark 2 information element

NOTE: Owing to backward compatibility problems, bit 8 of octet 4 should not be used unlessit is also checked
that the bits 8, 7 and 6 of octet 3arenot "0 0 0".
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Revision level (octet 3)
Bits
76
0 0 Reserved for phase 1
01 Used by phase 2 MSs

All other values are reserved for future use. If the network receives a revision level specified as
‘reserved for future use', then it shall use the highest revision level supported by the network.

ES IND (octet 2, bit 5) "Controlled Early Classmark Sending" option implementation

0 "Controlled Early Classmark Sending" option is not implemented
1 "Controlled Early Classmark Sending" option is implemented

A5/1 algorithm supported (octet 3, bit 4)
0 encryption algorithm A5/1 available

1 encryption algorithm A5/1 not available

When the GSM 900 band is used (for exceptions see 3.4.12):

Bits

321

000 class1
001 class?2
010 class3
011 class4
100 classb

All other values are reserved.

When the DCS 1800 band is used (for exceptions see 3.4.12):

Bits

321

000 class1
001 class?2
010 class3

All other values are reserved.

PS capability (pseudo-synchronization capability) (octet 4)
Bit 7

0 PS capability not present

1 PS capability present

SS Screening Indicator (octet 4)
Bits

65

00 definedin GSM 04.80
01 definedin GSM 04.80
10 definedin GSM 04.80

11 definedin GSM 04.80

SM capability (MT SMS pt to pt capability) (octet 4)

Bit 4

0 Mobile Station does not support mobile terminated point to point SMS
1 Mobile Station supports mobile terminated point to point SMS

Table 10.10a/GSM 04.08
Mobile Station Classmark 2 information element
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FC Frequency Capability (octet 4)

When the GSM 900 band is used (for exceptions see 3.4.12):

bit 1

0 The mobile station does not support the extension band G1 in addition to the primary GSM
band. (For definition of frequency bands see GSM 05.05)

1 The mobile station does support the extension band G1 in addition to the primary GSM
band. (For definition of frequency bands see GSM 05.05)

When the DCS 1800 band is used (for exceptions see 3.4.12):
bit 1
0 Reserved for future use (for definition of frequency bands see GSM 05.05)

Note: This bit conveys no information about support or non support of the G1 extension band
when transmitted on a DCS 1800 channel.

Classmark 3 (octet 5, bit 8)
0 No additional MS capability information available
1 Additional MS capabilities are described in the Classmark 3 information element

Ab5/3 algorithm supported (octet 5, bit 2)
0 encryption algorithm A5/3 not available
1 encryption algorithm A5/3 available

A5/2 algorithm supported (octet 5, bit 1)
0 encryption algorithm A5/2 not available
1 encryption algorithm A5/2 available

Table 10.10b/GSM 04.08
Mobile Station Classmark 2 information element

NOTE: Additional mobile station capability information might be obtained by invoking the classmark
interrogation procedure.
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10.5.1.7 Mobile Station Classmark 3

The purpose of the Mobile Sation Classmark 3 information element is to provide the network with information
concerning aspects of the mobile station. The contents might affect the manner in which the network handles the
operation of the mobile station. The Mobile Station Classmark information indicates general mobile station
characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the
channel it is sent on.

The Mobile Sation Classmark 3 information element is coded as shown in figure 10.8/GSM 04.08 and
table 10.11/GSM 04.08.

The Mobile Sation Classmark 3 is atype 4 information element with a maximum of 14 octets length.

NOTE: The 14 octet limit is so that the CLASSMARK CHANGE message will fit in one layer 2 frame.

8 7 6 5 4 3 2 1
T TS +
I I I
! ! Mobil e Station O assmark 3 | El i octet 1
U
i |
! Length of nobile station classmark 3 contents i octet 2
o m e e e e e e e e e e e e e e e e mmmmm e e e e
i 0 i Band i Band i Band i A5/ 7i A5/ 6i A5/ 5i A5/4}
lFSpar ee 3, 2 , 1 ll- . . | | octet 3
i Associ at ed Radi o i Associ at ed Radi o I )
, Capability 2 , Capability 1 | octet 3bis
o e m e e e e e e e e e e e m e e e e mmmmmm e e e e
0 0 0 0 0 0 0 0 |
" spare , octet Nto 14
e +

FIGURE 10.8/GSM 04.08
Mobile Station Classmark 3 information element

A multiband mobile station shall provide information about all frequency bands it can support. A single band mobile
station shall never include octet 3bis.

Octets N to 14 are for future applications. The bits inside these octets are spare and these octets may be omitted.
However, if octet nis present then octet m shall aso be present, where m<n. In case of single band mobile station N is
equal to 4 and in case of multiband mobile station N is currently equal to 5.
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Multibands Supported Octet 3 (bit 5 to 7)
Band 1 supported (octet 3, bit 5)

0 P-GSM not supported

1 P-GSM supported

Band 2 supported (octet 3, bit 6)
0 E-GSM not supported
1 E-GSM supported

Band 3 supported (octet 3, bit 7)
0 DCS 1800 not supported
1 DCS 1800 supported

The indication of support of P-GSM band or E-GSM band is mutually exclusive.

In this version of the protocol, the sender indicates either none or two bands supported. However, if only one
band is indicated, the receiver shall ignore the Associated Radio Capability 2 in octet 3bis.

For single band mobile station all bits are set to 0.

A5/4 algorithm supported (octet 3, bit 1)
0 encryption algorithm A5/4 not available
1 encryption algorithm A5/4 available

A5/5 algorithm supported (octet 3, bit 2)
0 encryption algorithm A5/5 not available
1 encryption algorithm A5/5 available

A5/6 algorithm supported (octet 3, bit 3)
0 encryption algorithm A5/6 not available
1 encryption algorithm A5/6 available

A5/7 algorithm supported (octet 3, bit 4)
0 encryption algorithm A5/7 not available
1 encryption algorithm A5/7 available

Associated Radio capability 1 and 2 (octet 3bis)

The radio capability 1 corresponds to the first bit set to one of the multiband support bits (in increasing order
starting from band 1) and radio capability 2 corresponds to the second bit set to 1 of the multiband support
bits.

For P-GSM, E-GSM and DCS 1800:

This element contains the binary coding of the power class associated with the band indicated in multiband
support bits (see GSM 05.05).

NOTE: The coding of the power class for P-GSM, E-GSM and DCS 1800 in radio capability 1 and/or
2 is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2
information elements.

Table 10.11/GSM 04.08
Mobile Station Classmark 3 information element

10.5.1.8 Spare Half Octet

This element is used in the description of messages in section 9 when an odd number of half octet type 1 information
elements are used . This element is filled with spare bits set to zero and is placed in bits 5 to 8 of the octet unless
otherwise specified.

ETSI




3GPP TS 04.08 version 4.24.0 GSM Phase 2 262

10.5.2

10.5.2.1a

BA Range

ETSI TS 100 557 V4.24.0 (2002-12)

Radio Resource management information elements.

The purpose of the BA Range information element is to provide the mobile station with ARFCN range information
which can be used in the cell selection procedure.

The BA Range information element is coded as shown in figure 10.8a/GSM 04.08 and table 10.12a/GSM 04.08.

The BA Range isatype 4 information element with a minimum length of 6 octets. No upper length limit is specified
except for that given by the maximum number of octetsin a L3 message (see GSM 04.06).

FIGURE 10.8a/GSM 04.08
BA RANGE information element

ETSI

8 7 6 5 4 3 2 1
o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e eo oo +
i i BA RANGE | El i octet 1
e ... |
i Lengt h of BA Range contents I octet 2
L |
i Nunmber of Ranges I octet 3
. |
i RANGEL_LOAER (hi gh part) } octet 4
! |
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm =
| RANGEL_LONER) RANGEL_HI GHER } octet 5
. (low part), (hi gh part) |
| RANGE1_HI GHER | RANGE2_LOVER } octet 6
| (1 ow part) d (high part) |
i RANGE2_LOWER | RANGE2_HI GHERI octet 7
) (low part) . (high part) |
i RANGE2_HI GHER (1 ow part) } octet 8
! |
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mm =
i RANGE3_LOWER (high part) | octet 9
! |
e e e e e e e e e e e e e e e e e e e e e e e e e e e — e — - =
i RANGE3_LQ/\ERi RANGE3_HI GHER I octet 10
L (low part), (high part) |
| RANGE3_H GHER i RANGE4_LOVER } octet 11
| (low part) | (hi gh part) |
i RANGE4_LONER i RANGE4_HI GHERI octet 12
L (1 ow part) . (high part) |
| RANGE4_HI GHER (| ow part) | octet 13
e |
: . octet n
oo o e e e e e e e e e e e e e e e e e e e e mme—— oo +
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Nunber of Ranges paraneter o ) ]

The nunber of Ranges paraneter indicates in binary
the nunber of ranges to be transmitted in the IE It
shal | have a mini mum val ue of 1.

RANGEIi _LOWER

The RANCEI _LOWER is coded as the binary representa-
tion of the ARFCN used as the lower linit of a range
of frequencies to be used by the nobile station in
cell selection (see GSM 05.08 and GSM 03. 22)

+ +
I I
I |
I I
I |
I I
I |
I I
I |
I I
I |
I I
| RANGEI HI GHER _ _ |
| The RANGEI _HIGHER i s coded as the binary representa- |
| tion of the ARFCN used as the higher linmt of a range,
| of frequencies to be used by the nobile station in |
| cell selection (see GSM 05.08 and GSM 03. 22) |
I |
I I
I |
I I
I |
I I
I I
+ +

If the length of the BA range information el ement i
greater than the nunber of octets required to carry
the Nunber of Ranges given in octet 3, then any
unused octets or parts of octets at the end of the
| E shall be considered as spare.

S

Table 10.12a/GSM 04.08
BA Range information element
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10.5.2.1b  Cell Channel Description

The purpose of the Cell Channel Description information element is to provide the reference frequency list to be used to
decode the mobile allocation information element.

The Cell Channel Description is atype 3 information element with 17 octets length.

There are severa formats for the Cell Channel Description information element, distinguished by the "format indicator”
subfield. Some formats are frequency bit maps, the others use a specia encoding scheme.

NOTE: No morethan 64 RF channels should be encoded in the Cell Allocation since thisisthe maximum
number of RF channels which can be referenced in the Mobile Allocation |E.

10.5.2.1b.1 General description
Figure 10.9/04.08 shows only a special bit numbering. The different general format is described in table 10.13/04.08.
8 7 6 5 4 3 2 1

e +
! | Cel I Channel Description I|El ioctet 1
A .+""'."'b".'"b".’"'".""".""".’ """ |
i Bit i Bit ispareisparei Bit i Bit i Bit i Bit i octet 2
. 128 | 127 | , . 124 1 123, 122, 121 |
A A FT A A A A A |
| Bit | oBit ! Bit]Bit! Bit|Bit]Bt! Bt octet 3
, 120, 119, 118 ; 117 ; 116 ; 115 ; 114 ; 113 ,
+--- - - +- - - - +-- - - - +--- - - +- - - - +--- - - +- - - - +- - - - |
+-- - - - +-- - - - +--- - - +-- - - - +--- - - +- - - - +- - - - +--- - - !
I I I I I I I I I
| Bit !Bt oBit] Bit! B! Bt Bt Bt loctet 17
, 008 ; 007 , 006 , 005 ; 004 ; 003 , 002 ; 001 ,
e +

FIGURE 10.9/GSM 04.08
Cell Channel Description information element (general format)
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FORMAT-I D, Format Identifier (Bit 128 and next)
The different formats are distinguished by the bits
of higher nunber. The possible values are the
fol | owi ng:

Bit Bit Bit Bit Bit format notation

128 127 124 123 122

0 0 X X X bit map O

1 0 0 X X 1024 range

1 0 1 0 0 512 range

1 0 1 0 1 256 range

1 0 1 1 0 128 range

1 0 1 1 1 variable bit map

Al'l other conbinations are reserved for future use.
A GSM 900 nobile station which only supports the
primary GSM band P-GSM 900 (cf. GS 05.05%

may consi der all values except the value for

bit map 0 as reserved.

The significance of the remmining bits depends on
the FORMAT-ID. The different cases are specified in
the next sections.

Mobil e stations shall treat all ARFCNs in the set

0, 1, 2 ... 1023} as valid ARFCN val ues even if
the nobile station is unable to transnit or receive
on that ARFCN

Table 10.13/GSM 04.08
Cell Channel Description information element, general format
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10.5.2.1b.2 Bit map 0 format
8 7 6 5 4 3 1
oo m e e e e e e e e e e e e e e e e e e me e +
| | Cel | Channel Description |El i octet 1
.+"b """ 0 ' 0! 0 ' CA ' CA ! CA ! cA |
I I spar el spar el ARFCNI ARFCNI ARFCN! ARFCNI octet 2
| FORVAT-1D | , | 1245 123§ 122} 121
Fom e e e oo +-- - - - +--- - - +-- - - - +-- oo - Fom e - - -
[} CA [} CA [} CA [} CA [} CA [} CA [} CA [} CA I
| ARFCN| ARFCN| ARFCN| ARFCNI ARFCNI ARFCNI ARFCNI ARFCNL oct et 3
! 120 ! 119 | 118 | 117 } 116 | 115} 113

" 008 ! 007 ! 006

FIGURE 10.10/GSM 04.08

005 | 004 | 003

1 1 1 1 [} [} 1
IARFCN'ARFCNIARFCNIARFCN'ARFCNIARFCNlARFCNIAgg%N}octet 17
1

Cell Channel Description information element, bit map 0 format

CA ARFCN N, Cell

Nunber N (octet 2

For a RF channel

For a RF channel
the cell allocation
with a "0"; N =1,

I
|
|
|
|
|1 N= 1,2
|
|
|
|
|

etc.)

I wi th ARFCN = N bel ongin
cell allocation the CA ARFCN N bit

, 124.

with ARFCN = N not belonging to
the CA ARFCN N bit

2 .., 124,

Table 10.14/GSM 04.08

Al | ocati on Absol ute RF Channel

i's code

i's coded

to the
with a

Cell channel Description information element, bit map 0 format
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10.5.2.1b.3 Range 1024 format
8 7 6 5 4 3 2 1

oo m e e e e e e e e e e e e e e e e e e me e +

| | Cel | Channel Description |El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m . m— -

| Ehever %5 Lsndr ol 5o ol pclwal Fo | |

| FORMAT- | D | Spare, spare, F(RMAI FO L 1) | octet 2
L . . y T-1D  (high part)I

:+ W1 (low part) i oct et

L W2) (high part) } octet 4
FW2) ! 3 I oct et
ol iy |

i W i W4 i octet 6
) (low part), (high part) |

i i W5 i octet 7
y (towpart)y, o (highparty . |

i i W6 I octet 8
) (1 ow part)I+ (high part) |

i i W7 i octet 9
y (Towparty, o (highparty . |

i i W8 I octet 10
) (low part), (high part) |

i W8)! W 9) } octet 11
R B |

i W 10) iV\_(ll)I octet 12
) IhlghI

i L W12) } octet 13
Voo (towpart) oo i(high part),

.. W12) (lowpart) |W13) (high part); octet 14
... W13) (lowpart) | W14 (highpart) . octet 15
L W4 (owpart)} W15) (high part) | octet 16
i 15) i W 16) I octet 17
 (low part) |
............................................... +

FIGURE 10.11/GSM 04.08
Cell Channel Description information element (1024 range format)
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FO, frequency O indicator (octet 2, bit 3):

0 ARFCN 0 is not a nenber of the set
1 ARFCN 0 is a nenber of the set

+ +
I I
| |
I |
| |
I |
| |
i Wi), i from1l to 16 (octet 2 to 17): i
i Each Wi) encodes a non negative integer in binary i
I format. I
} I'f Wk) is null, Wk+1) to W16) nust be null also. }
I Each non null Wkg allows to conpute, together with I
| SOme previous i) the ARFCN F(k) of a frequency in |
I |
I I
+ +

the set. The conputation formulas are given in section
10.5.2.13. 3.

Table 10.15/GSM 04.08
Cell Channel Description information element, range 1024 format
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10.5.2.1b.4 Range 512 format
8 7 6 5 4 3 2 1

oo m e e e e e e e e e e e e e e e e e e me e +
| | Cel | Channel Description |El i oct et
e e e e e e e e e e e e e e e e e e e e e e e e e e m . m— -
1 0 1 0t 0t 1 0 | ORI G|
I FORMAT- | D | Spare spare, FORMAT- | D I AEFCRII oct et
I I I I I | g |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m— ==
| ORI G ARFCN (m ddl e part) i oct et
e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m— ==
' ORI G- ! 1) I oct et
IARFCNI (hi gh part) }
. low | |
e e e e e e e e e e e e e e e e e e e e e e e e e m . m— ==
! W 1) ! W 2 I oct et
L(Iowpart)! (high part) I
! 2 ! 3 I oct et
L(I\(;\(w%)art)L (hi\é\ﬁ part) }
! W 3) ! W 4 I oct et
! (Iowpart)! (high part) I
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —mm = =
W 4) W 5) | octet
. low | |
e e e e e e e e e e e e e e e e e e e e e e e e e m . m— ==
! 6 ! 7! octet
| o) b oh!
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ———— = =
! 7 ! 8 I oct et
!+ (1 ow p?’;lrt) !(hy\gh)part)}
| W8) (low part) i W9) (high part) i oct et
e e e e e e e e e e e e e e e e e e e e e e e e e e m . —— ==
i 9 i W 10) } oct et
( (low part) | I
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——mm = =
! W 11) LW12) I oct et
!+ !(hlgh part)i
I W12) (Il ow part) I W13) (high part) i oct et
e e e e e e e e e e e e e e e e e e e e e e e e e e m . m— =
| 13) ! W 14) } oct et
((low part) | I
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —m— = =
! W 15) L W16) I oct et
!+ !(hlgh part)i
' W16) (low part)! W 17) I oct et

............................................... +

FIGURE 10.12/GSM 04.08
Cell Channel Description information element (512 range format)
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ORI G ARFCN, origin ARFCN (octet 2, 3 and 4)

This field encodes the ARFCN of one frequency
bel ongi nﬁ to the set. This value is also used to
decode the rest of the elenent.

Wi), i from1l to 17 (octet 4 to 17):

Each Wi) encodes a non negative integer in binary
format.

If Wk) is null, Wk+1) to W17) nust be null al so.

Each non nul | Wkg allows to conpute, together with
some previ ous i) the ARFCN F(k) of a frequency in
t?g getz. 1'£h2 conputation fornulas are given in section

Table 10.16/GSM 04.08
Cell Channel Description information element, range 512 format
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10.5.2.1b.5

271 ETSI TS 100 557 V4.24.0 (2002-12)
Range 256 format
8 7 6 5 4 3 2 1
oo m e e e e e e e e e e e e e e e e e e me e +
| | Cel | Channel Description |El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m . m— -
1 0 1 0t 0t 1 0 | ORI G|
I FORMAT- | D | Spare spare, FORMAT- | D I AEFCRII octet 2
I I I I I | g |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m— ==
| ORI G ARFCN (mi ddle part) i oct et
e e e e e e e e e e e e e e e e e e e e e e e e e e e m . —— ==
' ORI G- ! I octet 4
| ARFCN] 1) |
. low | (high part) |
+-- oo - oo o e e e e e e e e e e e e e me o
W1) ! W 2) } octet 5
low I
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——mm = =
i W 3) IW4) | octet 6
L i high
:+ W4) (low part) i WS5) (high part)i octet 7
:+V\(5) (low part) | W6) (high part) i octet 8
W) ! W 7) | W 8 } octet 9
low chig |
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e — e m— = =
L W38) (low part) | W9) (high part) I octet 10
PWO) ! W 10) LW 11) | octet 11
!+Iow ! !(hlgh part)i
| W11) (low part) W 12) } octet 12
L W 13) W 14) (hi gh part)} octet 13
LW 14) i W 15) i wle)} octet 14
. low . . high |
i Hom - -
i W 16) | W 17) | V\_(18)I octet 15
. (low part) | . high |
T ---------------- ey From | 16
18 ! 19 ! 20 oct et
! (1 ow p%lrt) ! W19) ! \r/l\i(gh)l
e e e e oo o e e e e e e e oo -
i W 20) i W 21) 0 } octet 17
. (low part) | | Spare |
e e e e e e e e e e e e e e e e e e e e e e e e e e m .. mm— ===

FIGURE 10.13/GSM 04.08

Cell Channel Description information element, range 256 format
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N NN N . +
i ORI G ARFCN, origin ARFCN (octet 2, 3 and 4) i
i This field encodes the ARFCN of one frequency i
| bel ongi nﬁ to the set. This value is also used to |
| decode the rest of the elenent. |
I |
i Wi), i from1l to 21 (octet 4 to 17): I
I Each Wi) encodes a non negative integer in binary i
| format. |
} If WK) is null, Wk+1) to W21) nust be null also. }
i Each non null Wkg allows to conpute, together with i
I Some previous i) the ARFCN F(k) of a frequency in I
| the set. The conputation fornulas are given in |
I section 10.5.2.13.5. |
o o +

Table 10.17/GSM 04.08
Cell Channel Description information element, range 256 format
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10.5.2.1b.6 Range 128 format
8 7 6 5 4 3 2 1

ot m e e eeeeaaaon +
! | Cel I Channel Description I|El i octet 1
o e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e mm e m e mmm ==
1 0Ot 0ot 0t 1 1 0 lRG!
I FORMAT- | D | Spare spare, FORMAT- | D IAEFCNI octet 2
| | | | | Igl
o e e e e e e e e e e e e e e e e e e e e e e m e e e m e e mm e m i m ==
i ORl G- ARFCN | octet 3
| (m ddl e part)
o e e e e e e e e e e e e m e e mmmmmm e e === I
| ORI G ! } octet 4
| ARFCN! W 1) |
. low |
e il |
! W 2) W3 octet 5
... i(nighpart),
' W3) (low part) ' \W4) (high part) } octet 6
'Wa) L W 5 i we | octet 7
!Jr?/\gw) | W) !(hy\gh)part)}
| _W6) (lowpart) W 7) } octet 8
L W 8) L W 9) } octet 9
L W 10) L W 11) } octet 10
L W 12) L W 13) } octet 11
L W 14) ! W 15) } octet 12
! W 16) ! W 17) t o wi18) | octet 13
. inighpart),
LW 18) | W 19) | W 20) iV\_(Zl)I octet 14
|IOW | | ,hlghl
o o o e o e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m -
| 21 i W 22) i W 23) } octet 15
i (low part) .
e }
! W 24) I\ 25) L W26 octet 16
!+ ! !(hlgh part)i
| W 26) ! W 27) i W 28) i 0 } octet 17
low . | Spar e,
ot m e e e eeeaaaaan +

FIGURE 10.14/GSM 04.08
Cell Channel Description information element, range 128 format
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ORI G ARFCN, origin ARFCN (octet 2, 3 and 4)

This field encodes the ARFCN of one frequency
bel ongi nﬁ to the set. This value is also used to
decode the rest of the elenent.

Wi), i from1l to 28 (octet 4 to 17):

Each Wi) encodes a non negative integer in binary
format.

If WK) is null, Wk+1) to W28) nust be null also.

Each non null k) allows to conpute, together with
sone previous i) the ARFCN F(k) of a frequency in
the set. The conputatlon formulas are given in
section 10.5.

Table 10.18/GSM 04.08
Cell Channel Description information element, range 128 format

10.5.2.1b.7 Variable bit map format

] ] ] ] ] ] ]
} RRFCNI RRFCNI RRFCNI RRFCNI RRFCNI RRFCNI RRFCNI RRFCN octet 17
| "704 1 105 1 106 | 107 | 108 | 109 | 110 | 111

8 7 6 5 4 3 2 1

o +
! | Cel I Channel Description I|El i octet 1
o o o e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo
1 0Ot 0ot 0t 1 1 iome}
I FORMAT- | D | Spare spare, F(PMAT 1D | CNI octet 2
I-l— 1 1 1 1 hlghl
! ORI G- ARFCN I octet 3
!+ (middle part) |
TORIG ! T T |
} ARFCNI RRFCNI RRFCNI RRFCNI RRFCNI RRFCNI RRFCNI RRFCNI octet 4
plowl 171 2 st At s e )7
N Foem - P Foem o P P P P ,
+----- +----- +----- +----- +----- +----- +----- +----- i

|

|

[}

FIGURE 10.15/GSM 04.08
Cell Channel Description information element, variable bit map format
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ORI G ARFCN, origin ARFCN (octet 2, 3 and 4)

This field encodes the ARFCN of one frequency
bel onging to the set. This value is also used as )
origin of the bit nap to generate all other frequencies.

RRFCN N, relative radio frequency channel nunber N
(octet 4 etc.)

For a RF channel with ARFCN
bel ongl ng to the set, RRFCN
"1y N =1, 2, .. , 111

For a RF channel with ARFCN = (ORIG ARFCN + N) nod 1024
Pg.t. bel on%l ng to theﬁft, RRFCN N bit is coded with a

(ORIG ARFCN + N) nmpd 1024
bit is coded with a

zZ

Table 10.19/GSM 04.08
Cell Channel Description information element, variable bit map format
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10.5.2.2 Cell Description

The purpose of the Cell Description information element isto provide a minimum description of acell, e.g. to alow the
mobile station to use its preknowledge about synchronization.

The Cell Description information element is coded as shown in figure 10.16/GSM 04.08 and table 10.20/GSM 04.08.

The Cell Description is atype 3 information element with 3 octets length.

8 7 6 5 4 3 2 1
T . +
| | Cell Description IEl i octet 1
o m e e e e e e e e e e e m e e e e mmmmmm e e e
{ BCCH ARFON | i |
I(hlgh part)I I I octet 2
A | NCC | BCC |
i i octet 3
, BCCH ARFCN (| ow part) ,
e +
FIGURE 10.16/GSM 04.08
Cell Description information element
e +

NCC, PLMN col our code (octet 2)

The NCC field is coded as t he bi nary
representation of the PLMN col our code (see TS.
GSM 03. 03)

BCC, BS col our code (octet 2) )

The BCC field is coded as the  binary
representation of the BS colour code (see TS
GSM 03. 03) .

BCCH ARFCN (octet 2, bits 7 and 8, and octet 3)
The BCCH ARFCN nunber field is coded as the
bi nary representation of the BCCH carriers
absol ute RF channel nunber.

Range: 0 to 1023

Table 10.20/GSM 04.08
Cell Description information element
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10.5.2.3 Cell Options (BCCH)
The purpose of the Cell Options (BCCH) information element isto provide avariety of information about a cell.

The Cell Options (BCCH) information element is coded as shown in figure 10.17/GSM 04.08 and
table 10.21/GSM 04.08.

The Cell Options (BCCH) is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
B T L T T e +
L L Cell Options (BCCH) I|El i octet 1
i 0 i PVWRC i DTX i RADI O LI NK- TI MEQUT I
| Spar e, . | , octet 2

FIGURE 10.17/GSM 04.08
Cell Options (BCCH) information element
10.5.2.3a  Cell Options (SACCH)
The purpose of the Cell Options (SACCH) information element is to provide avariety of information about a cell.

The Cell Options (SACCH) information element is coded as shown in figure 10.17a/GSM 04.08 and
table 10.21a/GSM 04.08.

The Cell Options (SACCH) is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
e +

L L Cell Options (SACCH) |El i octet 1
i DTX i PWRC i DTX i RADI O LI NK- TI MEQUT I

. . . | , octet 2
oo m e e e e e e e e e e e e e e e e e e me o +

FIGURE 10.17a/GSM 04.08
Cell Options (SACCH) information element
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E}/\RCYPOV\er control indicator (octet 2) Note 1
It

0 PWRC is not set

1 PWRC is set

BTX, DTX i ndicator (octet 2) Note 3

It

6 5

The Mss may use uplink discontinuous
transmi ssion

The Mss shal |l use uplink discontinuous
transmi ssion

The Ms shall not use uplink discontinuous

[}

[

|

[

|

[

|

|

I 0
| 0
1
I transni ssi on
[

|

[

|

[

|

[

|

[

|

[

1

o » O

RADI O LI NK_TI MEQUT (octet 2) Note 2

Bits
4321
00O0O 4
0001 8
0010 12

Table 10.21/GSM 04.08
Cell Options (BCCH) information element

NOTE 1. The precise meaning of the PWRC parameter can be found in GSM 05.08.
NOTE 2: The precise meaning of RADIO-LINK-TIMEOUT parameter can be found in GSM 05.08.

NOTE 3: TheDTX indicator field is not related to the use of downlink discontinuous transmission.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 279 ETSI TS 100 557 V4.24.0 (2002-12)

E}/\RCYPOVIer control indicator (octet 2) Note 1
It

0 PWRC is not set

1 PWRC is set

BTX, DTX i ndicator (octet 2) Note 3
It
8 6
00

[@)é)]

The M5 may use uplink discontinuous
transm ssion on a TCHF. The M5 shall not use
uplink discontinuous transm ssion on TCH H.

0 01 The MS shall use uplink discontinuous
transmi ssion on a TCHF. The M5 shall not use
uplink discontinuous transm ssion on TCH H.

010 The MS shall not use uplink discontinuous
transm ssion on a TCHF. The M5 shall not use
uplink discontinuous transm ssion on TCH H.

011 Note 4: The M shall use uEI i nk di sconti nuous
transm ssion on a TCHF. The M5 may use
uplink discontinuous transm ssion on TCH H.

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i 100 The M5 may use uplink discontinuous

I transmi ssion on a TCHF. The M5 may use
| uplink discontinuous transm ssion on TCH H.
i 101 The M5 shall use uplink discontinuous

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

transm ssion on a TCHF. The M5 shall use
uplink discontinuous transm ssion on TCH H.

110 The M5 shall not use uplink discontinuous
transm ssion on a TCHF. The M5 shall use
uplink discontinuous transm ssion on TCH H.

111 Note 4: The M5 may use uplink discontinuous
transmi ssion on a TCHF. The MS shall use
upl i nk di sconti nuous transmi ssion on TCH H.
RADI O- LI NK_TIMEQUT (octet 2) Note 2

Bits
4 321
00O00O 4
0001 8
0010 12

Table 10.21a/GSM 04.08
Cell Options (SACCH) information element

NOTE 1: The precise meaning of the PWRC parameter can be found in GSM 05.08.
NOTE 2: The precise meaning of RADIO-LINK-TIMEQOUT parameter can be found in GSM 05.08.
NOTE 3: The DTX indicator field is not related to the use of downlink discontinuous transmission.

NOTE 4: These codes shall not be sent to mobile stations that implement an earlier version of this protocol in
which these codes were not defined.
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10.5.2.4 Cell Selection Parameters
The purpose of the Cell Selection Parameters information element isto provide a variety of information about a cell.

The Cell Selection Parameters information element is coded as shown in figure 10.18/GSM 04.08 and
table 10.22/GSM 04.08.

The Cell Selection Parameters information element is atype 3 information element with 3 octets length.

8 7 6 5 4 3 2 1

T . +

| | Cell Selection Paraneters |El i octet 1
o m e e e e e e e e e e e e e e e mmmmm e e e

i CELL- RESELECT i MB- TXPWR- MAX- CCH } octet 2
| HYSTERESI S , |
U

| ACS | NEQI| RXLEV- ACCESS- M N | octet 3
I I I I
T TS +

FIGURE 10.18/GSM 04.08
Cell Selection Parameters information element
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CELL- RESELECT- HYSTERESI S (octet 2) _
The usage of this information is defined in GSM

05. 08

Bits

8 7 6

000 0 dB RXLEV hysteresis for LA re-selection
001 2 dB RXLEV hysteresis for LA re-selection
010 4 dB RXLEV hysteresis for LA re-selection
011 6 dB RXLEV hysteresis for LA re-selection
100 8 dB RXLEV hysteresis for LA re-selection
101 10 dB RXLEV hysteresis for LA re-selection
110 12 dB RXLEV hysteresis for LA re-selection
111 14 dB RXLEV hysteresis for LA re-selection

M5- TXPWR- MAX- CCH (octet 2)

The MS-TXPWR-MAX-CCH field is coded as the binary
representation of the "power control level" in TS
GSM 05. 05 correspondi ng to the maxi mum TX power

| evel an M5 may use when accessing on a Contro
Channel CCH. This value shall be used by the Mbile
Station according to GSM 05. 08.

Range: 0 to 31

RXLEV- ACCESS- M N (octet 3)
The RXLEV-ACCESS-M N field is coded as the binar
representation of the mnimmreceived signal |eve
at the M5 for which it is permitted to access the

system
Range: 0 to 63. (See TS GSM 05.08).
SCS, 8ADDI TI ONAL RESELECT PARAM | ND (octet 3)

It 8:

In Systenwlnfornation type 3 nessage:
Spare, set to "O"

In System Information type 4 nmessage:

0O The SI 4 rest octets, if present, shall be
used to derive the value of Pl and possibly
C2 paraneters and/or other paraneters

1 The value of Pl and possibly C2 paraneters
and/ or other paranmeters in a System
i nformati on type 7 or type 8 message shal
be used

EECI; HALF RATE SUPPORT (octet 3)
It 7:

0 New est abl i shment causes are not supported
1 New est abl i shnent causes are supported

Table 10.22/GSM 04.08
Cell Selection Parameters information element
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10.5.2.5 Channel Description

The purpose of the Channel Description information element is to provide a description of an allocatable channel
together with its SACCH.

The Channel Description information element is coded as shown in figure 10.19/GSM 04.08 and
table 10.23/GSM 04.08.

The Channel Description is atype 3 information element with 4 octets length.

8 7 6 5 4 3 2 1
T T +
| | Channel Description |El i octet 1
o m e e e e e e e e e e e m e e e mmmmmm e e ===
i Channel type i i octet 2
, and TDMA of f set , TN |
U
! 'H=1->1  MAI O (high part '
| TSC '+-H-'+----S-9-P-2--ioctet3
! ! ! ARFCN
I | | 0 I |
L !H:O->! spare !(hi gh part)i
| MIO HSN |
L ow part) I octet 4
i ARFCN (| ow part) '
g +

FIGURE 10.19/GSM 04.08
Channel Description information element
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B N NS +
Ch%nnel type and TDVA of fset (octet 2)
Its
876514
00001 TCHF + ACCHs
0001T TCHH+ ACCHs
001TT SDCCH 4 + SACCH C4 or CBCH ESUJ}V4§
01 TTT SDCCH 8 + SACCH C8 or CBCH (SDCCH 8

The T bits indicate the subchannel nunber coded in
bi nary.

All other values are reserved.

TN, Tineslot nunber (octet 2)

The TN field is coded as the binary representation
of the tineslot nunber as defined in GSM 05. 10.
Range: 0 to 7.

TSC, Training Sequence Code (octet 3)

The TSC field is coded as the blnar¥ representatlon
8; Bge Trai ni ng Sequence code as defined in

Range: 0 to 7.
H, Hoppi ng channel (octet 3)

Elt
0 Si ngl e RF channe
1 RF hoppi ng channe

Note: The value of H affects the semantics of the
channel selector field

Channel selector (octet 3 and 4)
H = "0": The channel selector field

consi sts of the absol ute RF channel nunber

Cctet 3

Bits

4 3

00 Spar e

e +

Table 10.23/GSM 04.08
Channel Description information element
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ARFCN, (octet 3, bits 2 and 1, and
octet 4, bits 8 to lz)
The ARFCN is coded as the binary representa-
tion of the absol ute RF channel nunber

Range: 0 to 1023

H = "1": The channel selector field consists of the
nobi | e all ocation index offset, MAIO and
t he hoppi ng sequence nunber, HSN.

MAIO, (octet 3 bit 4 to 1 high part and
octet 4 bit 8 to 7 |ow part)

The MAIO field is coded as the binary rep-

resentation of the nobile allocation index

of fset as defined in GSM 05. 02.

Range: 0 to 63.

HSN, (octet 4 bit 6 to 1)

The HSN field is coded as the binary repres-
entation of the h(l\)/{.')pl ng sequence number

as defined in GSM 05. 02

Range 0 to 63

Table 10.23/GSM 04.08
Channel Description information element (continued)
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10.5.2.6 Channel Mode

The Channel Mode information element gives information of the mode on coding/decoding and transcoding. The exact
mode is determined by the contents of this IE and the channel type.

The Channel Mode information element is coded as shown in figure 10.20/GSM 04.08 and table 10.24/GSM 04.08.

The Channel Mode is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
o m o e e e e e e e e e e e e e e e e e e e e me o +
| | Channel Mbde | El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==
| |
! Mode ! octet 2
e +
FIGURE 10.20/GSM 04.08
Channel Mode information element
i +
i The node field is encoded as foll ows: i
| octet 2) |
I its I
| 87654321 |
I00000000 5|gnaII|nPonI |
| 0000O0O0O01 speech full rate or half rate version 1I
| 001000012 speech full rate or half rate version 2I
| 01000001 speechfull rate or half rate version 3I
| 000000112 dat a, Okblt/srad|0|nterfacerateI
| 00001011 data, 60kb|t/srad!o!nterfacerate |
| 000100112 data, 3.6 kbit/s radio interface rate |
I O her values are reserved for future use. i
I I
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaa - +

Table 10.24/GSM 04.08
Channel Mode information element
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10.5.2.7 Channel Mode 2
The Channel Mode 2 information element gives information of the mode of coding/decoding and transcoding.
The Channel Mode 2 information element is coded as shown in figure 10.21/GSM 04.08 and table 10.25/GSM 04.08.

The Channel Mode 2 is atype 3 information element with 2 octets length.

FIGURE 10.21/GSM 04.08
Channel Mode 2 information element

The node field is encoded as foll ows:
octet 2)
Its

signallinP only
speech half rate version 1
speech half rate version 2
speech half rate version 3
data, 6.0 kbit/s radio interface rate
data, 3.6 kbit/s radio interface rate

Q [oleololelele)eo)
o0 OOFrOoOOoOoON
[oleole] Jele)e))
RPOOOOOuUI
OrRrOO0OO0OOM~
PRPRRPRPROW
PRPOOOON
|l el el ol @ R ]

er values are reserved for future use.

Table 10.25/GSM 04.08
Channel Mode 2 information element
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10.5.2.8 Channel Needed

The purpose of the Channel Needed information element isto indicate to up to two mobile stations which type of
channel is needed (for each mobile station) for the transaction linked to the paging procedure.

The Channel Needed information element is coded as shown in figure 10.22/GSM 04.08 and table 10.26/GSM 04.08.

The Channel Needed is atype 1 information element.

8 7 6 5 4 3 2 1
T . +
i Channel Needed i CHANNEL |  CHANNEL i octet 1
, | El . (second) ; (first ,
e +

FIGURE 10.22/GSM 04.08
Channel Needed information element

CHANNEL (octet 1)

Bits

2/4 1/3

0 0 Any channel .
SDCCH

0 1 .

1 0 TCH F (Full rate).

1 1 TCH H or TCHF (Dual rate).
f

this information element is used for only one
ile station, then the first CHANNEL field is
d and the second CHANNEL field is spare.

22

Table 10.26/GSM 04.08
Channel Needed information element
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10.5.2.9 Cipher Mode Setting

The purpose of the Cipher Mode Setting information element is to indicate whether stream ciphering shall be started or
not and if it isto be started, which algorithm to use.

The Cipher Mode Setting information element is coded as shown in figure 10.23/GSM 04.08 and
table 10.27/GSM 04.08.

The Cipher Mode Setting is atype 1 information element.

8 7 6 5 4 3 2 1
o o e e e e e e e e e e e e e e e e e e e e e e e me o +
i i ] i al gorithm i i octet 1
, ; G ph Mod Set |El | identifier . SC
i +

FIGURE 10.23/GSM 04.08
Cipher Mode Setting information element

R T +
algorithmidentifier
I f SC=1 then:
bits
4 3 2
0 00 cipher with algorithmA5/1
001 cipher with algorithm A5/2
010 cipher with algorithm A5/3
011 cipher with algorithm A5/4
100 cipher with algorithm A5/5
101 cipher with algorithmA5/6
110 cipher with algorithm A5/7
111 reserved

If SC=0 then bits 4, 3 and 2 are spare and set to "0"
SC (octet 1)
t

1
0 No ci phering
1 Start ciphering

Table 10.27/GSM 04.08.
Cipher Mode Setting information element
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10.5.2.10  Cipher Response

The Cipher Response information element is used by the network to indicate to the mobile station which information
the mobile station has to include in the CIPHERING MODE COMPLETE message.

The Cipher Response information element is coded as shown in figure 10.24/GSM 04.08 and table 10.28/GSM 04.08.

The Cipher Response is atype 1 information element.

8 7 6 5 4 3 2 1
T . +
i i ] i 0 0 0 i i octet 1
L , G pher Resp. |El | Spar e . CR L

FIGURE 10.24/GSM 04.08
Cipher Response information element

o +
i giRtCi pher Response (octet 1) i
(Y |
i 0 | MEI SV shal | not be included i
| | MEI SV shal |l be included |

Table 10.28/GSM 04.08.
Cipher Response information element
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10.5.2.11  Control Channel Description
The purpose of the Control Channel Description information element is to provide a variety of information about a cell.

The Control Channel Description information element is coded as shown in figure 10.25/GSM 04.08 and
table 10.29/GSM 04.08.

The Control Channel Description is atype 3 information element with 4 octets length.

8 7 6 5 4 3 2 1

oo e e e e e e e e e e e e e e e e e e e e e e mme o +

| | Control Channel Description |IEl i octet 1
+-- - - - oo e e e e e e e e e e e e e e eme o

i 0 ! ATT | i | octet 2
| Spar e, . BS- AG BLKS- RES | CCCH CONF I

+-- - - - Sy o

' 04 0! 0! 0! 0 ! BSPAMRM | octet 3
| Spar e, spar e, spar e, spar e; spar e, |

e e e e e e e e e e e e e e e e e e e e e e e e e m ., —— ==

| T 3212 | octet 4
, ti me-out val ue |
e +

FIGURE 10.25/GSM 04.08
Control Channel Description information element
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
i STT, Attach-detach all owed (octet 2) i
It
I |
7
I 0 MSs in the cell are not allowed to apply i
| I MBI attach and detach procedure. |
| 1 Mss in the cell shall apply IMSI attach |
| and detach procedure. |
I |
| BS AG BLKS- RES (octet 2) _ _ |
| The BS-AGBLKS-RES field is coded as the binary |
| representation of the nunber of bl ocks reserved for |
| access grant. |
} Range 0 to 2 if CCCH CONF = "001" }
| 0 to 7 for other val ues of CCCH CONF |
i Al'l other values are reserved in the first case I
} CCCH CONF (octet 2) }
| bits |
| 321 ) ) |
| 00O 1 basic physical channel used for CCCH, |
| not conbi ned with SDCCHs I
| 001 1 basi c physical channel used for CCCH, |
| corbi ned w th SDCCHs |
| 010 2 basic physical channel used for CCCH, |
| not conbi ned with SDCCHs I
| 100 3 basic physical channel used for CCCH, |
| not conbi ned with SDCCHs I
| 110 4 basi c physical channels used for CCCH, |
| not comnbi ned wi th SDCCHs I
, all other values are reserved |
o o m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +

Table 10.29/GSM 04.08
Control Channel Description information element
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o o o e e e e e e e e e e e e e e e e e e e e e e e e e eme— oo +
i BS- PA- MFRMS (octet 3) i
| Bits I
| 321 o |
| 000 2 nultifranes Eerlod for transm ssion of |
| PAG NG REQUEST nessages to the sanme |
I paPln? subgroup o I
| 001 3 tifranes Eerlod for transm ssion of |
| PAG NG REQUEST nessages to the same

| paP|n? subgr oup o |
| 010 4 tifranmes Eerlod for transm ssion of |
| PAG NG REQUEST nessages to the same |
| pagi ng subgroup |
| |
i 111 9 nmul tifranes Eerlod for transm ssion of i
| PAA NG REQUEST nessages to the sane

| pagi ng subgroup |
i Not e: The nunber of different paging subchannels on

| the CCCH is: |
} MAX(1, (3 - BS-AG BLKS-RES)) * BS-PA- MFRVB }
| i f CCCH CONF = "001" |
| (9 - BS- AG- BLKS- RES) * BS- PA- MFRVS |
| for other val ues of CCCH CONF |
| |
i T3212 tineout value (octet 4) ) I
| The T3212 timeout value field is coded as the

I binary representation of the tinmeout value for

| periodi ¢ updating in decihours. |
| Range: 1 to 255 |
i The value 0 is used for infinite tineout value i
| 1€ erlodlc updating shall not be used within I
. the cell. |
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e ee— oo +

Table 10.29/GSM 04.08
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Control Channel Description information element (concluded)
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10.5.2.12  Frequency Channel Sequence

The purpose of the Frequency Channel Sequence information element is to provide the absolute radio frequency
channel numbers used in the mobile hopping sequence. This information element shall only be used for radio frequency
channelsin the primary GSM band (see GSM 05.05).

The Frequency Channel Sequence information element is coded as shown in figure 10.26/GSM 04.08 and
table 10.30/GSM 04.08.

The Frequency Channel Sequenceis atype 3 information element with 10 octets length.

octet 1

octet 2

octet 3

octet 10

FIGURE 10.26/GSM 04.08
Frequency Channel Sequence information element
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Lowest ARFCN (octet 2
The [|owest ARFCN f
representation of t
number appearing in t
the frequency hoppi ng.

Range: 1 to 124

?eld is coded as the binar
he |owest absolute RF channe
he sequence of channels used in

All other values are reserved.

I ncrement skip ARFCN n (octet 3 to 10) )

The increment skip ARFCN n is coded as the binary
representation of the increment of the preceding
absol ute RF channel nunber appearing in the sequence
of c?annel§6used in the frequency hopping:
n=1...,16.

Range: 0 to 15

The value O indicates that the increment value is 15
but the concerned channel is not used and the next
field, i.e. Increnment skip ARFCN n+l (if present)
nust be added to the increnment to determ ne the next
absolute RF channel nunmber in the sequence of
channel s used in the frequency hopping.

Table 10.30/GSM 04.08
Frequency Channel Sequence information element
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The purpose of the Frequency List information element is to provide the list of the absolute radio frequency channel

numbers used in a frequency hopping sequence.

The Frequency List information element is a type 4 information element.

There are severa formats for the Frequency List information element, distinguished by the "format indicator” subfield.

Some formats are frequency bit maps, the others use a specia encoding scheme.

10.5.2.13.1 General description

fol |l owi ng:

o]
o d
o]
o d
W
Lo d
W
—*
W
—*

A GSM 900 npobil e station which onl

bit map 0 as reserved.

t he next sections.

Table 10.31/GSM 04.08

FORMAT- I D, Format Identifier (part of octet 3)

The different formats are distinguished by the
FORVAT-1D field. The possible values are the

format notation

i i

8 7 4 3 2

0 0 X X X bit map O

1 0 0 X X 1024 range

1 0 1 0 0 512 range

1 0 1 0 1 256 range

1 0 1 1 0 128 range

1 0 1 1 1 variable bit map

future use.
( supports the

primary GSM band P-GSM 900 (cf. GSM 05. 05
may consi der all values except the val ue

Al'l other conbinations are reserved for
%or

The significance of the remaining bits depends on
the FORVAT-1D. The different cases are specified in

Frequency List information element, general format
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10.5.2.13.2

Bit map 0 format

8 7 6 5 4 3 2 1
e +

:+ | Frequency List |El i octet 1
0 0 0 1 0 0 0 0 | octet 2
| Length of frequency list contents |

|+0 """ o' o o ' T I

} } spar e }ARFCN} ARFCN} ARFCN} ARFCN} octet 3
| FoRVAT-1D | | 124 123 122 121

1 1 1 1 [} [} 1
} ARFCN} ARFCN} ARFCN} ARFCN} ARFCN} ARFCN} ARFCN} ARFCN} octet 4
1”720 17119 1" 128 1 "127 1 126 | 115 | 114 | 113

] ] ] ] ] ] ]
} ARFCNI ARFCNI ARFCNI ARFCNI ARFCNI ARFCNI ARFCNI ARFCNI octet 18
I "008 1 007 ! 006 | 005 | 004 | 003 | 002 ! 001 !

FIGURE 10.27/GSM 04.08
Frequency List information element, bit map 0 format

R e T I +
i ARFCN N, Absolute RF Channel i
| Number N (octet 3 etc.) |
I For a RF channel with ARFCN = N bel onging to the I
| frequency list the ARFCN N bit is coded with a |
| "1"; N=1, 2, .. , 124. |
I For a RF channel with ARFCN = N not bel onging to I
| the frequency list the ARFCN N bit is coded |
I with a "0"; =1, 2 .. , 124. |
TS +

Table 10.32/GSM 04.08
Frequency List information element, bit map 0 format
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10.5.2.13.3 Range 1024 format

Theinformation element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are
not used at the end of the last octet, these bits must be set to 0.

8 7 6 5 4 3 2 1

T . +

:+ | Frequency List |El i octet 1
i ] i octet 2
| Length of Frequency List contents I
e

| vt %0 1 sor el solrel Fclval Fo | |

| FORVAT- I D | SPare, spare, F(PMAI FO L W 1) | octet 3
A , y T-1D , (high part)I

L W1) (low part) I octet 4
_______________________________________________ !

W2) to W3) are on 9 bits, when present
W4) to W7) are on 8 bits, when present
WS8) to W15) are on 7 bits, when present
W16) to W31) are on 6 bits, when present
W 2k) to W2k+1-1) are on 10-k bits when present

and so on

FIGURE 10.28/GSM 04.08
Frequency List information element (Range 1024 format)
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +
I I
I FO, frequency O indicator (octet 3, bit 3): i
I 0 ARFCN 0 is not a menber of the set I
| 1 ARFCN 0 is a nenber of the set |
i Wi), i from1l to M (octet 3 and next): i
i Each Wi) encodes a non negative integer in binary i
I format. I
} I'f WK) is null, Wi) for i>k nust be null al so. }
i Each non null ¥$kg allows to conpute, together with I
| some previ ous i) the ARFCN F(k) of a frequency in |
| the set. The first conFutatlon formul as are given |
| hereafter, with the foll owi ng conventions: |
i W denot es V%i ; i
| Fi denotes F ; |
| + indicates the natural integer additio |
I * indicates the natural integer multipli catlon I
| n nod m indicates the remainder of the euclldlan |
| division of n by m ie O = (n nod = m1l and |
| there exists k such that n = (k*n) + (n nod m; |
i n snod m indicates the offset remainder of the i
| euclidian division of n by m ie |
| 1 =(nsmod mM = mand there exists k such that |
| n = k*m +(nsmm n; |
| F1= W |
| F2 = (W - 512 + vmg smod 1023 |
| F3 = (W + WB) snpbd 1023 |
| F4 = (W - 512 + (W - 256 + W) snod 511) snod 1023
| F5 = (W + (WB - 256 + W) snod 511) snod 1023
| F6 = (W - 512 + (W2 + W) snod 511) snod 1023
I F7 = (W + (VB + mw smod 511) snod 1023
| F8 = (W - 512 + (W2 - 256 + ( - 128 + W8 ) |
, snod 255) snmod 511) snod 1023 |
oot o o e e e e e e e e e e e e e e e e e e e e e e o oo - +

Table 10.33/GSM 04.08

Frequency List information element, range 1024 format
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +
i FO = (W + (WB - 256 + (Wb - 128 + W@ ) i
I snod 255) snod 511) srrod 1023 |
| F10 = (W - 512 + (W + (W - 128 + W) |
I snod 255) sm)d 511) srrod 1023 |
= +
| F11 (W + (W8 + (W - 128 + W1) |
I snod 255) snmod 511) snod 1023 |
| F12 = (W - 512 + (W - 256 + (W + WL2) |
I snod 255) sm)d 511) snmod 1023 |
| F13 = (W + (WB - 256 + (W + WL3) |
I snod 255) snmod 511) snod 1023 |
= - + + +
| F14 = (W - 512 (W2 (W6 WL4) |
I snod 255) sm)d 511) snmod 1023 |
= + +
| F15 = (W + (W8 (Wr WL5) |
I snod 255) snmod 511) snod 1023 |
| F16 = (W - 512 + (W - 256 + (W} - 128 + I
I (W8 - 64 + WL6) snod 127) |
| snod 255) snod 511) snod 1023 |
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +

Table 10.33/GSM 04.08
Frequency List information element, range 1024 format (continued)

More generally, the conputation of F K? can be done
with the follow ng program using ADA | anguage
(declarative parts are ski pped and shoul d be obvious):

| NDEX : = K;
J = GREATEST PONER_OF 2 LESSER OR EQUAL_TQ( | NDEX) ;
N : = W I NDEX) ;
while | NDEX>1' | oop
if 2*I NDEX < 3*J then

N:= (N + WPARENT) - 1024/J - 1) nod
(2048/J3 - 1) + 1;

1
|
|
|
|
|
|
|
|
|
} I NDEX : = | NDEX - J/ 2: -~ left child
|
|
|
|
|
|
|
|
]

el se -- right child
I NDEX : = | NDEX - J;
y;: (N+V\(PARENT) - 1) nod (2048/J - 1) + 1;
end i
J Ji 2;
end Ioop,
F(K) := N
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 300 ETSI TS 100 557 V4.24.0 (2002-12)

10.5.2.13.4 Range 512 format

Theinformation element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are
not used at the end of the last octet, these bits must be set to 0.

8 7 6 5 4 3 2 1

T . +
:+ | Frequency List |El i octet 1
i ] i octet 2
| Length of Frequency List contents
N T .. I

1 0ot 0ot 0t 1 0 0 lRG!

I FORNMAT- | D | Spare spare, FORMAT- | D | AEFCH octet 3
| I | I I | g |
A
: ORI G ARFCN (niddle part) I octet 4
e
iG?IGi W1 I octet 5
| ARFCI\II (high part) |
. low | I
LW T T T T Ty T T T T | 5

W 1) ! W 2 oct et

L(Iowpart)! (high part) i

.............................................. .

W2) to W3) are on 8 bits, when present
W4) to W7) are on 7 bits, when present
WS8) to W15) are on 6 bits, when present
W16) to W31) are on 5 bits, when present
W2k) to W2k+1-1) are on 9-k bits when present

and so on

FIGURE 10.29/GSM 04.08
Frequency List information element (Range 512 format)
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ORI G ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequency
bel ongi nﬁ to the set. This value is also used to
e

decode t rest of the el enent.
Wi), i from1l to M (octet 5 and next):
Each Wi) encodes a non negative integer in binary
format.
If WK) is null, Wi) for i>k nmust be null also.

Each non null k) allows to conpute, together with
sonme previous Wi) the ARFCN F(k) of a frequency in
the set. The first conFutatlon formul as are given
hereafter, with the foll owi ng conventi ons:

Fi denotes F(i);

+ indicates the natural integer addition;

* indicates the natural integer nultiplication;

n nod m indicates the remainder of the euclidian
division of nby m ie 0O =(nmdmM = ml and
there exists k such that n = (k*m) + (n nmod m;

W denotes V\fi il; W) denotes the val ue of ORl G ARFCN

n snod m indicates the offset remai nder of the

euclidian division of n by m ie
1= En smod M) = mand there exists k such that
n=(k*nm + (n snod m;
F1 = (W + W) nod 1024
F2 = (W + (W - 256 + W) snod 511) nod 1024
F3 = (W + (W + WB) snod 511) nod 1024
F4 = (W + (W - 256 + (W2 - 128 + Wl) snod 255)
snod 511) nod 1024
F5 = (W + (W + (WB - 128 + W) snod 255)
snod 511) nod 1024
F6 = (W + (W - 256 + (W2 + W5) snod 255)
snod 511) nod 1024
F7 = (W + gv\L + (W8 + W) snod 255)
snod 511) nod 1024
F8 = (W + (W - 256 + (W - 128 + (W - 64 + W8 )
snod 127) snod 25 zNgsm)d 511) nod 1024
FO = (W + (W +g - 128 + (W - 64 + W )
snod 127) snod 255) snod 511) nod 1024
T e N . +

Table 10.34/GSM 04.08
Frequency List information element, range 512 format
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +
i F10 = (W + (WL - 256 g + (W6 - 64 + W) i
| F11 (\smrrod \2/\1) snmod 25 zNBsm)d 511)(\r/r\,9d 1824 W1) |
= + - +
I F12 (\smrmd \2/\1) srzrgg 25%2{\25rr0cljzgll) nod 1024 W2) i
= + - + +
I snod 127) snod 25%) snod 511) rrod 1024 i
} F13 = (W + (W gws 128 + (W + WL3) }
| £14 (\smrmd \ZI\Z) sggg 25 snod 511)(%d 1024 - Wa) |
= +
} c1e (\smrmd 27) smod 25 zl\Bsm)d 511) \r;r\’gd 1024 . ws) }
= +
| smod &27 smod zl\zsm)d 511) mod 1024 |
| F16 = % \2/\1 \/\%2)6 + (W - 64 |
- +
I snod 63) snod 127) snod 255) snod 511) rrod 1024 i
| F17 = % \2/\1 w7) + (WB - 128 + (W - |
- +
! smod 63) snod 127) smod 255) smod 511) nod 1024 !
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +
Table 10.34/GSM 04.08
Frequency List information element, range 512 format (continued)
o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
' More generally, the conmputation of F(K) can be done !
| |
| with the follow ng program using ADA | anguage |
| (decl arative parts are ski pped and shoul d be obvious): |
| |
[ . |
I NDEX : = K;
} J = GREATEST POAER_OF 2 LESSER OR EQUAL_TQ( | NDEX) ; }
| N : = W NDEX); |
I wh! | e | NDEX>1 | oop ) I
| if 2*1 NDEX < 3*J then -- left child |
| I NDEX : = I NDEX - J/2; I
| N:= ((Nlar2 ?AREN) - 512/J - 1) nod |
el S | NDEX -- right child |
! N:= (N + W_ INDEX) - 1) nod (1024/J - 1) + 1; |
| end if; |
| J .= J/2; |
| end | oop; |
. F(K) := (WO0) + N npd 1024; ,
o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +
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10.5.2.13.5 Range 256 format

Theinformation element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are
not used at the end of the last octet, these bits must be set to 0.

8 7 6 5 4 3 2 1

T . +
:+ | Frequency List |El i octet 1
(TSIt I

octet 2
! Length of Frequency List contents '
N T .. I
1 0ot 0ot 0t 1 0 1 1RG]
I FORVAT- I D | Spare spare, FORVAT- I D | AEFCH octet 3
| I | I I | g |
A
: ORI G ARFCN (niddle part) I octet 4
e
iG?IGi W1 I octet 5
| ARFCI\II (high part) |
. low | I
+--- - - oot o e e e e e e e e e e e e oo oo
W1) ! W 2) | octet 6
low |
T TN ,

W2) to W3) are on 7 bits, when present
W4) to W7) are on 6 bits, when present
WS8) to W15) are on 5 bits, when present
W16) to W31) are on 4 bits, when present
W2k) to W2k+1-1) are on 8-k bits when present

and so on

FIGURE 10.30/GSM 04.08
Frequency List information element (Range 256 format)
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ORI G ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequencK bel onging to
tre set. This value is also used to decode the rest of the
el ement .

Wi), i from1l to M(octet 5 and next):
Each Wi) encodes a non negative integer in binary format.
If WkK) is null, Wi) for i>k must be null also.

Each non null ¥$kg allows to conpute, together with
sone previous Wi) the ARFCN F(k) of a frequency in
the set. The first conFutatlon fornul as are given
hereafter, with the foll owi ng conventions:

Fi denotes F(i); ) o

+ indicates the natural integer addition

* indicates the natural integer rnultiplication

n nod m indicates the remai nder of the euclidian
division of n by m ie 0= (nnmdmnmM = m1l and
there exists k such that n = (k*n) + (n nod m;

W denotes V¥i£; W) denotes the val ue of OR G ARFCN

n snod m indicates the offset remainder of the
a

euclidian division of n by m ie
1= En snod ) = mand there exists k such that
n=(k*m + (n snod n);

F1 = (W + W) nod 1024

F2 = (W + (W - 128 + Vmg smod 255§ nod 1024

F3 = (W + (W + WB) snod 255) nod 1024

F4 = (W + (W - 128 + (W - 64 + W) snod 127) snod 255)
nod 1024

F5 = (W + (W + (WB - 64 + Wb) snod 127) snod 255)
nod 1024

F6 = (W + (W - 128 + (W + WB) snod 127) snod 255)
nod 1024

F7 = (W + Sm@ + (W8 + W) snod 127) snod 255)
nod 102

e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +

Table 10.35/GSM 04.08
Frequency List information element, range 256 format
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T T e +
I I
IF8:(W) g/ -128+(V\2-64+(V\4-32+V\B)sm)d63)I
| snod 12 zMsm)d 255) nod 1024 |
IF9 = (W + + (W - 64 + (W - 32 + W ) snod 63) I
| snod 12 zMsm)d 255) nod 1024 |
| F10 = (W + (/ + (W2 + (W5 - 32 + W0) snod 63) I
| snod 12 zMsm)d 255) nod 1024 |
| F11 = (W + + (W8 + (W - 32 + W1) snod 63) |
| snod 12 sm)d 255) nod 1024 |
| F12 = (W + (/ + (W - 64 + (WM + WL2) snod 63) I
| snod 12 sm)d 255) nod 1024 |
| F13 = (W + + (WB - 64 + (Wb + WL3) snod 63) I
| snod 12 zMsm)d 255) nod 1024 |
| F14 = (W + (/ + ( + (W6 + WL4) snod 63) I
| snod 12 zMsm)d 255) nod 1024 |
| F15 = (W) B + WL5) snod 63) I
| snod sm)d 255) nmod 1024 |
IF16—(Wl)+& + (W - 64 + (W - 32 + (W8 -16+V\16)|
| d 3 zMsm)d 63) snod 127) snod 255) nod 1024 |
| F17 =(W0 (VB - 64+ (Wb - 32 + (W - 16 + W7),
| snod 3 zMsm)d 63) snod 127) sm)d 255) nod 1024 |
| F18 =(W + (\/\2 W - 32 + (WO - 16+V\18)|
| snod 3 zMsm)d 63) snod 127) sm)d 255) nod 1024 |
| F19 =(\W0 + (W8 - 32 + (W1 - 16 + W),
| snod 3 zMsm)d 63) snod 127) sm)d 255) nod 1024 |
| F20 =(W + + (W - 64 + (WM + (W2 - 16+\/\20)I
| snod 3 zMsm)d 63) snod 127) snod 255) nod 1024 |
| F21 =(\W + (WB - 64 + (Wb + (W3 - 16+\/\21)I
| snod 3 ) snod 63) snod 127) snod 255) nod 1024 |
B T .. +

Table 10.35/GSM 04.08
Frequency List information element, range 256 format (continued)

o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
i More generally, the conputation of F K? can be done i
| with the follow ng program using ADA | anguage |
| (declarative parts are skipped and shoul d be obvious): |
|1 NDEX : |
| J = GREATEST PONER_OF_2_ LESSER OR_EQUAL_TQ( | NDEX) ; |
| N o= W NDEX) T |
| whi |l e | NDEX>1 | oop ) |
| if 2*I NDEX < 3*J then -- left child |
| INDEX :INDEX-J/2 |
| = V\SINDEX) - 256/ - 1) nod |
| (512/ ) ) |
| el se -- right child |
| | NDEX : = | NDEX - |
| N:= (N +V\(|NDEX) - 1) mod (512/J3 - 1) + 1; |
| end if; |
| J :=3/2; |
| end | oop; |
A F(K) := (WO0) + N nod 1024; L
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10.5.2.13.6 Range 128 format

Theinformation element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are
not used at the end of the last octet, these bits must be set to 0.

8 7 6 5 4 3 2 1

T . +
:+ | Frequency List |El i octet 1
(TSIt I

octet 2
! Length of Frequency List contents '
N T .. I
1 0ot 0ot 0t 1 1 0 lRG!
I FORNMAT- | D | Spare spare, FORMAT- | D | AEFCH octet 3
| I | I I | g |
A
: ORI G ARFCN (niddle part) I octet 4
|+(.RIG-|1 """""""""""" | octet 5
| ARFCI\II (high part) |
. low | I
+--- - - oot o e e e e e e e e e e e e oo oo |

W2) to W3) are on 6 bits, when present
W4) to W7) are on 5 bits, when present
WS8) to W15) are on 4 bits, when present
W16) to W31) are on 3 bits, when present
W2k) to W2k+1-1) are on 7-k bits when present

and so on

FIGURE 10.31/GSM 04.08
Frequency List information element (Range 128 format)
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +
I I
} ORI G ARFCN, origin ARFCN (octet 3, 4 and 5) }
i This field encodes the ARFCN of one frequencK bel onging to I
| the set. This value is also used to decode the rest of the |
I el ement . I
i Wi), i from1l to M (octet 5 and next): I
I Each Wi) encodes a non negative integer in binary format. i
} I'f WK) is null, Wi) for i>k nust be null al so. }
I Each non null Wkg allows to conpute, together with I
| some previous Wi the ARFCN F(k) of a frequency in |
| the set. The first con‘lauta_tlon fornul as are given |
| hereafter, with the foll owi ng conventions: |
i W denot es V\fi ; WD denotes the val ue of ORI G ARFCN i
I Fi denotes F(i); ) o I
| + indicates the natural integer addition;, |
| * indicates the natural integer nultiplication; |
| n nod m indicates the remai nder of the euclidian |
| division of n by m ie 0= (nnmdmnmM = m1l and |
| there exists k such that n = (k*n) + (n nod m; |
i n snod m indicates the offset remainder of the i
| euclidian division of n by m ie |
| 1:En snod ) = mand there exists k such that |
| n=(k*m) + (n smod mM; |
| |
| FL = (V0 + W) mod 1024 |
| F2 = (W + (W - 64 + W2) snod 127) nod 1024 |
| F3 = (W + (W + WB) snod 12§ nod 1024 |
|F4:WD+ W - 64 + (W - 32 + W) snod 63) snod 127) |
| nod 1024 |
| F5 = (W0 + (W + (WB - 32 + Wb) snod 63) snod 127) I
| nod 1024 |
| F6 = (MO + (WL - 64 + (W + WB) snod 63) snod 127) |
| nod 1024 |
| F7 = (W + (W + (W8 + W) snod 63) snod 127) |
| nod 1024 |
e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +

Table 10.36/GSM 04.08

Frequency List information element, range 128 format
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +
iF8:(W)+(V\2L- 4 + (W - 32 + (W - 16 + WB ) snpd 31) i
I snmod 63) snod 127) nmod 1024 |
IF9:(W)+(\/\1 + (WB - 32 + (W - 16 + WO ) snod 31) |
I snod 63) snod 127) nod 1024 |
| F10 = (W + (W - (W + (W6 - 16 + WLO0) snod 31) |
I snmod 63) snod 127) nmod 1024 |
| F11 = (W + (W + (VB + (W - 16 + W1) snod 31) |
I snmod 63) snmod 127) nmod 1024 |
| F12 = (W + (W - (M2 - 32 + (WM + WL2) snod 31) |
I snmod 63) snmod 127) nmod 1024 |
| F13 = (W + (W + (WB - 32 + (Wb + WL3) snod 31) |
I snmod 63) snod 127) nod 1024 |
| F14 = (W + (W - (W + (W6 + WL4) snod 31) |
I snmod 63) snod 127) nod 1024 |
| F15 = (V\g 83§V\1 d 127) (V\g 1024 + (W + WL5) snod 31) |
| s s no |
|F16:(W)+(V\L-4+(V\2-32+(V\4-16+(V\8-8+V\16)|
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF17:(W)+(V\1 +(V\B-32+(V\5-16+V\9-8+V\17)|
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF18:(V\D+(\/\1-64+(\/\2 +(W!5-16+(\/\10-8+\/\18)I
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF19:(W)+(V\1 + (VB + (W - 16 + \/\11-8+\/\19)I
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF20:(W)+(\/\L-64+(\/\2-32+(V\4 +(\/\12-8+\/\20)I
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF21:(W)+(V\1 + (WB - 32 + (Wb +\/\13-8+\/\21)I
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF22:(W)+(V\L- (W + (V6 14-8+\/\22)I
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF23:(W)+(V\1 + (VB + (W +\/\15-8+\/\23)I
| snmod 15) snmod 31) snmod 63) snod 127) nod 1024 |
IF24:(W)+(V\L- (M2 - 32 + (WM - 16 + (W8 +\/\24)I
| snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
IF25:(W)+(V\1 + (WB - 32 + (W - 16 + (W +\/\25)I
| snmod 15) snod 31) snod 63) sm)d 127) nod 1024 |
| F26 = (WO + (W - (W + (W6 - 16 + (WO +\/\26)I
| snmod 15) snod 31) snod 63) sm)d 127) nod 1024 I
| F27 = (W + (W + (V8 + (W - 16 + (W1 +\/\27)I
| snod 15) snod 31) snod 63) sm)d 127) nod 1024 |
IF28:(W)+(V\L- (M2 - 32 + (WM + (W2 +\/\28I
| snmod 15) snmod 31) snod 63) sm)d 127) nod 1024 |
IF29:(W)+(V\1 + (WB - 32 + (Wb + (W3 +\/\729I
, snmod 15) snmod 31) snod 63) snod 127) nod 1024 |
o e o e e e e e e e e e e e e e e e o e e e e e e e e e e e e e e e e e e e o — o +

Table 10.36/GSM 04.08

Frequency List information element, range 128 format (continued)
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aa - +
[} [}
I More general ly, the conputation of F&\K? can be done I
| with the follow ng program using AD anguage |
| (declarative parts are ski pped and shoul d be obvi ous): |
| |
} | NDEX _ = K, }
I J GREATEST PONER_OF 2 LESSER OR EQUAL_TQ(| NDEX) ; I
| N = WINDEX) T |
I whi |l e | NDEX>1 | oop ) |
| if 2*I NDEX < 3*J then -- left child |
| INDEX::INDEX-J/Z; I
| = (N + I NDEX) - 128/J - 1) nod |
| (256/J - 1) + 1; ) ) |
| el se -- right child |
| I NDEX = | NDEX - ; I
| —(N+V\(|NDEX) - 1) nod (256/J - 1) + 1; |
I end ifo |
| J J2; |
| end Ioop |
L F(K) := (V\(O) + N) nod 1024; A
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10.5.2.13.7 Variable bit map format

8 7 6 5 4 3 2 1

oo m e e e e e e e e e e e e e e e e e e me e +

:+ | Frequency List |El i octet 1
i ] i octet 2
| Length of Frequency List contents |
e,

L1 0o L 0o 0t 1 1 1 1RG]

I FORMAT- | D | Spar e spare, FORMAT- | D | AR_FCNI octet 3
, , . (continued) . hi ghI
U

: ORI G ARFCN (niddle part) I octet 4
TaQ['G;.'"'".""".""".""".""".""".' """ |

| ARFCNI RREON RRECN] RRECNI RRECN! RRECN] RRECNI RRECN! oct et 5
y low, 12 ; 2 , 3 , 4 [, 5 , 6 , 7 I

+- - - - +- - - - +--- - - +- - - - +- - - - +- - - - +- - - - +- - - - |

+--- - - +- - - - +-- - - - +- - - - +--- - - +- - - - +- - - - +- - - - i

1 1 1 1 [} [} 1
} RRFCN} RRFCN} RRFCN} RRFCN} RRFCN} RRFCN} RRFCN} RRFCN} octet k
| 8k- 40! 8k- 39| 8k- 38| 8k- 37| 8k- 36| 8k- 35| 8k- 34! 8k- 33|
Fom o Fom o Fom o Fomm o Fomm o Fom o Fom o Fomm o

FIGURE 10.32/GSM 04.08
Frequency List information element, variable bit map format

ORI G ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequency bel ongi ng
to the set. This value is also used as origin of the
bit map to generate all the other frequencies.

RRFCN N, relative radio frequency channel nunber N
(octet 5 etc.)

For a RF channel with ARFCN = (ORI G ARFCN + N) nod 1024
bel onging to the set, RRFCN N bit is coded with a
"1"; N=1, 2, .., 8wW7 wth1=M= 127

For a RF channel with ARFCN = (ORI G ARFCN + N) nod 1024
not belon%ingtothe set, RRFCN N bit is coded with a
"0"; N=1, 2, .., 8WM7 with 1l =M= 127

o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +

Table 10.37/GSM 04.08
Frequency List information element, variable bit map format

10.5.2.14  Frequency Short List

The purpose of the Frequency Short List information element isto provide the list of the absolute radio frequency
channel numbers used in a frequency hopping sequence, in a small fixed length information element to obtain when
possible the HANDOVER COMMAND message in asingle block.

The Frequency Short List information element is atype 3 information element of 10 octet length.

This element is encoded exactly as the Frequency List information element, except that it has afixed length instead of a
variable length and does not contain alength indicator and that it shall not be encoded in bitmap O format.
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10.5.2.15 Handover Reference

The purpose of the Handover Reference information element is to provide a handover reference value used for access
identification.

The Handover Reference information element is coded as shown in figure 10.33/GSM 04.08 and
table 10.38/GSM 04.08.

The Handover Reference is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
o o e e e e e e e e e e e e e e e e e e e e e e e me o +
| | Handover Reference |El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==
i i octet 2
, Handover reference val ue ,
T +
FIGURE 10.33/GSM 04.08
Handover Reference information element
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e me o +
i Handover reference value (octet 2) ) ] i
| The handover reference value field is coded using |
| bi nary representation. |
| Range: 0 to 255. |
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e me e +

Table 10.38/GSM 04.08
Handover Reference information element
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10.5.2.16 IA Rest Octets

The 1A Rest Octets information element contains spare bits and possibly a frequency parameters, before time field,
which combines a mobile alocation (see 10.5.2.21) and a MAIO (see the channel description information element).

The | A Rest Octets information element is atype 5 information element with 1-12 octets length, and is coded as shown
in figure 10.34/GSM 04.08 and 10.34a/GSM 04.08 and table 10.38a/GSM 04.08.

8 7 6 5 4 3 2 1

o s o e e e e e e e e e e e e e e e e e e e e e e e +

| | | A rest octets I|EIl i octet 1
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——mm = =

'P=0 0 { 14 04 14 0 1! 1 } octet 2*
| Ispare spar e, spare spare spare spareI

Fom e o e

i 01 0t 1 i 0 i 1 i 0 i 1 i 1 } octet 3*
| spar e, spare spare spare spare spare spare spareI
________________________________________ .

+-- - - - +- - - - +-- - - - +- - - - +-- - - - +- - - - +--- - - +--- - - !

o ' o0 ' 1 ' o' 1 ' 0o ' 1 1 I octet n*

!+spare| spare! spare! spare! spare! sparel spare! spar eI

FIGURE 10.34/GSM 04.08
IA rest octets information element, P=00
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8 7 6 5 4 3 2 1
o e m e e e e e e e e e e e e e e e e e e e e e e +
| | | A rest octets I|El i octet 1
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——mm = =
iP =1 0 i Length of frequency paraneters I octet 2
i . contents
Fom e e e oo o m e e e e e e e e e ee oo i
i 0 i 0 i MAI O | octet 3
| spar e, spar e; |
+- - - - - +-- - - - o e e e e e e e e e e e e e e e
IMACIMACIMACIMACIMACIMACIMACIMACI| octet 4
| 8k 8k-1 8k-2 ;8k-3  8k-4 ;8k-5  8k-6 ,8k-7
+-- oo - +-- - - - +-- - - - +--- - - +-- - - - +-- oo - +-- - - - +-- - - - ,
+----- +----- +----- +----- +----- +----- +----- +----- !
iMACiMACiMACiMACiMACiMACiMACiMAC} octet k
, 008 ; 007 ;, 006 ; 005 ;, 004 ; 003 , 002 ; 001 |
+-- - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - -
i 0 4 0 4 1 4 0 4 1 4 0 4 1 ! 1 | octet k+l
| Spar e, spar e, spar e, spar e, spar e, spar e, spar e, spar e,
+-- oo - +-- oo - +-- oo - +-- oo - +-- oo - +-- oo - +-- oo - +-- - - -
o ! 0! 1 ! o0 ! 1! 0 ! 1 ! 1 } octet n

| spar el spare! spare! spare! spare! spare! spare! spare!

FIGURE 10.34a/GSM 04.08
IA Rest Cctetsinformation element, P=10
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P (octet 2, bits 7 and 8)

P=00 indicates that the frequency parametersfield is not present.
P=10 indicates that the frequency parametersfield is present.
Length of frequency parameters, before time (octet 2, bits 1 to 6)

Thisfield is coded as the binary representation of the number of octets occupied by the frequency parameters, before
time field. If thislength is O, the frequency parameters, before timeis not present.

MAIO (octet 3, bits6 to 1)

The MAIO field is coded as the binary representation of the mobile allocation index offset.
range: 0 to 63

MA C i, Mobile allocation RF channel (octet 3 to n)

the RF channels represented in the MA C i bit fields are those which in the cell channel description information
element are coded with "1"sin the CA ARFCN N bit fields. If NF denotes the number of frequenciesin the mobile
allocation field then:

MA Ci = CA ARFCN N(i): i=1,2..,NF.

N(i) isan increasing function of i, i.e., the order of appearance of the RF channels in the mobile allocation field is the
same asin the cell allocation field in the cell channel description information element.

For a RF channel belonging to the mobile allocation the MA Ci bit iscoded witha"1": i=1,2,..,NF.
For a RF channel not belonging to the mobile allocation the MA Ci bit is coded with a"0": i=1,2,..,NF.

If NF mod 8 <>0 then bits NF to 8k in octet 3 shall each be coded witha"0"".

Table 10.38a/GSM 04.08
IA rest octet information element
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10.5.2.17 IAR Rest Octets

The lAR Rest Octets information element contains only spare bits. Its purpose is to alow the upward compatible
introduction of new information on the AGCH in later phases.

The AR Rest Octets information element is atype 5 information element with 4 octets length.

8 7 6 5 4 3 2 1
g +

| : | AR Rest Cctets |El i octet 1
S o o o e e e e e e e eee e eao -

1 1 1 1 1 1 1 1 I

' spgreI spgreI sp:}lrel spgr el spér el spgr el spér el spér el octet 2
IR IR IR IR IR IR IR IR '
R T T A T } octet 3
| Spare; spar e, spar e, spar e, spar e, spar e, spar e, spare

S S S S S S S S

R T T T T T T T } octet 4
[}

spar el spar el spare! spar el spare! spare! spare! spare!

FIGURE 10.35/GSM 04.08
IAR Rest Octets information element
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10.5.2.18 IAX Rest Octets

The IAX Rest Octets information element contains only spare bits only. Its purpose is to allow the upward compatible
introduction of new information on the AGCH in later phases.

The |AX Rest Octetsinformation element is atype 5 information element with 1-5 octets length.

8 7 6 5 4 3 2 1
ot ot e e eeeeaaaan +

: : | AX Rest Cctets |El i octet 1
Fomm - e m ot e e eeaaa-n

R N T T T T } octet 2*
| Spar e, spar e, spar e, spar e, spar e, spar e, spar e, spar e

S S S SR S SR S S I

0ot ot 14 0t 1t oot 1t 1| octet 3
| Spar e, spar e, spar e, spar e, spar e, spar e, spar e, spar e,

Fom e Fom e Fom e Fom e Fom e Fom e Fom o Fomm - |

Fomm - Fomm - Fom e Fom e Fom e Fomm - Fom e Fomm - [

R T S T T T T T } octet n*

I+spareI spar el spar el spare! spar el spare! spare! spare!

FIGURE 10.36/GSM 04.08
IAX Rest Octets information element
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10.5.2.19 L2 Pseudo Length

The L2 Pseudo Length information element indicates the number of octets following it in the message which are to be
interpreted in the scope of the phase 1 protocol, i.e. the total number of octets (excluding the Rest Octets) for which T,
V, TV, LV, or TLV formatting is used (reference Table 11.1/GSM 04.07).

The L2 Pseudo Length information element is the first part of e.g. SY STEM INFORMATION messages which are
mentioned as exceptionsin section 10.1. It occupies the first octet of such messages.

For any of the SY STEM INFORMATION messages sent on the BCCH, a mobile station should ignore the contents of
the L2 Pseudo Length value contained in the L2 Pseudo Length information element. For some specific messages,
further requirements are specified in section 9.

The L2 Pseudo Length Information element is an element with 2 octets length

8 7 6 5 4 3 2 1
do e e meeeeiieieseeieemasacssesaaseenenaas +
| | L2 Pseudo Length IEl i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e m .. —— ==
| L2 Pseudo Length val ue P01 ! octet 2
T I '''“yrEE +
FIGURE 10.37/GSM 04.08
L2 Pseudo Length information element
e

L2 pseudo |l ength value (octet 2)

I
I
I The coding of the L2 pseudo length value field is the binary
i in which the L2 pseudo length infornation el ement occurs.

I

+

I

|

|

representation of the L2 pseudo | ength of the nmessage i
|

I

+

Table 10.39/GSM 04.08
L2 Pseudo Length information element

NOTE: bits1and 2 are not spare.
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10.5.2.20 Measurement Results

The purpose of the Measurement Results information element is to provide the results of the measurements made by the
mobile station on the serving cell and the neighbour cells.

The Measurement Results information element is coded as shown in figure 10.38/GSM 04.08 and
table 10.40/GSM 04.08.

The Measurement Resultsis a type 3 information element with 17 octets length.

8 7 6 5 4 3 2 1

o o e e e e e e e e e e e e eemeeaao- +

| | Measurenment Results |El i octet 1
S oo e e e e e e e e e e eeeeaao-

| BA- ! DIX | RXLEV- FULL- SERVI NG CELL } octet 2
| UseD! USED | |

S S o e e e e eeeao oo

| 0 {MEAS! RXLEV- SUB- SERVI NG CELL loctet 3
, Spar e; VALI D, |

Isparel I INCELL}

| | RXQUAL-FULL | RXQUAL-SUB | "'M |octet 4
| | SERVING CELL |  SERVING CELL | (highl

A I 1 |part)|

{ NO- NCELL- M | }octet 5
((low part) | RXLEV- NCELL 1 I

i BOCH FREQ NCELL 1 | BSICNCELL 1 |octet 6
| i (high part)

e e e e e e e e e e e e e e e e e e e e e e e e e e m . —— == I

| BSICNCELL 1 | RXLEV- NCELL 2 }oct et 7
| (1 ow part) , (high part) I
'RXLEV! T I
}NCELL} iBSI C- NCELL }octet 8
lo2 BCCH FREQ NCELL 2 |2 |
I(IowI I(hlgh part)I

ppart) 1 [

SR g e mee oo |

FIGURE 10.38/GSM 04.08
Measurement Results information element
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. T T T p e !

i BSI G- NCELL 2 i RXLEV- NCELL 3 i oct et
L (1 ow part) , (high part) I

| RXLEV- | | BSI C- |

I NCELL 3 | | NCELLI

| I BCCH- FREQ- NCELL 3 I 3 | octet
| (Iowpart)I I(hlghI

|+ 1 | par t) |

i BSI C- NCELL 3 | RXLEV-NCELL 4 |octet
) (low part) | (high part) |

i RXLEV- NCELL 4 i BCCH- FREQ- NCELL 4 i oct et
| (1 ow part) | |

o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ——mm = =

i | RXLEV- NCELL|

I BSI G- NCELL 4 | | oct et
A ; (high part)I

i RXLEV- NCELL 5 | BCCHFREQ NCELL 5 | octet
) (low part) | (high part) |

| BCCH! | RXLEV/

| FREQ- | | NCELL,

I NCELL BSI G- NCELL 5 | 6 | oct et
I5(Iowl I(hlghI
I+part)| |part)|

i RXLEV- NCELL 6 i BCCH- FREQ- NCELL 6} oct et
| (1 ow part) | (high part) I

o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m e — e —— = =

| BCCH- FREQ- | | oct et
I NCELL 6 | BSI G- NCELL 6 |

i (low part) .

o e o e e e e e e e e e e e e e e e e e e e e e e e e e e +

FIGURE 10.38/GSM 04.08

Measurement Results information element (continued)
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BA-USED (octet 2), the value of the BA-IND field of the neighbour cells description information
element or elements defining the BCCH allocation used for the coding of BCCH-FREQ-NCELL
fields. Range 0 to 1.

DTX-USED (octet 2)

This bit indicates whether or not the MS used DTX during the previous measurement period.
Bit

7

0 DTX was not used

1 DTX was used

RXLEV-FULL-SERVING-CELL and RXLEV-SUB-SERVING-CELL, (octets 2 and 3)
Received signal strength on serving cell, measured respectively on all slots and on a subset of
slots (see GSM 05.08)

The RXLEV-FULL-SERVING-CELL and RXLEV-SUB-SERVING-CELL fields are coded as the
binary representation of a value N. N corresponds according to the mapping defined in
GSM 05.08 to the received signal strength on the serving cell.

Range: 0 to 63

MEAS-VALID (octet 3)

This bit indicates if the measurement results for the dedicated channel are valid or not
Bit

7

0  The measurement results are valid

1 the measurement results are not valid

RXQUAL-FULL-SERVING-CELL and RXQUAL-SUB-SERVING-CELL (octet 4)
Received signal quality on serving cell, measured respectively on all slots and on a subset of
the slots (see TS. GSM 05.08)

Table 10.40/GSM 04.08
Measurement Results information element
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The RXQUAL-FULL-SERVING-CELL and RXQUAL-SUB-SERVING-CELL fieldsare
coded asthe binary representation of the received signal quality on the serving cell.

Range: 0to 7 (See TS. GSM 05.08)

NO-NCELL-M, Number of neighbouring cell measurements (octets 4 and 5)
Bits

187

000 No neighbour cell measurement result

oo1r 1 " " " "

010 2

011 3

100 4 " " " "
101 5

110 6

111 Neighbour cell information not available for serving cell

RXLEV-NCELL i, Received signal strength on the i'th neighbouring cell (octet 5, 7, 8, 9, 10,
11, 12, 13, 14, 15 and 16)

The RXLEV-NCELL field is coded as the binary representation of avalue N. N corresponds
according to the mapping defined in TS. GSM 05.08 to the received signal strength on thei'th
neighbouring cell. Seenote 1 & 2.

Range: 0 to 63.

Table 10.40/GSM 04.08
Measurement Results information element (continued)
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BCCH-FREQ-NCELL i, BCCH carrier of the i'th neighbouring cell (octet 6, 8, 10, 12, 14, 15,
16 and 17)

The BCCH-FREQ-NCELL i field is coded as the binary representation of the position, starting
with 0, of the i'th neighbouring cells BCCH carrier in the BCCH channel list.

The BCCH channel list is composed of one or two BCCH channel sub lists, each sub list is
derived from the set of frequencies defined by reference neighbour cells description
information element or elements. In the latter case the set is the union of the two sets defined
by the two neighbour cells description information elements.

In each BCCH channel sub list the absolute RF channel numbers are placed in increasing
order of ARFCN, except that ARFCN 0, if included in the set, is put in the last position in the
sub list. The BCCH channel list consists either of only the sub list derived from the neighbour
cells description information element(s) in System Information 2/5 (and possible 2bis/5bis) or of
that sub list immediately followed by the sub list derived from the neighbour cells description
information element in System Information 2ter/5ter for the case System Information 2ter/5ter
is also received. If the set of ARFCNSs defined by the reference neighbour cells description
information element or elements includes frequencies that the mobile station does not support
then these ARFCNs shall be included in the list.

The notation 2/5 etc. means that the rules above apply to the neighbour cells description
information elements received in System Information 2, 2bis and 2ter and to those received in
System Information 5, 5bis and 5ter separately.

Seenote1 & 2.

Range: 0 to 31.

BSIC-NCELL i, Base station identity code of the i'th neighbouring cell (octet 6, 7, 8, 9, 10, 11,
13,15

and 17)

The BSIC-NCELL i field is coded as the binary representation of the base station identity

code of
the i'th neighbouring cell. See note 1 & 2.

Range: 0 to 63.

Note 1: If the field extends over two octets the highest numbered bit of the lowest
numbered octet is the most significant and the lowest numbered bit of the highest numbered
octet is the least significant.

Note 2: If NO-NCELL-M < 6 the remaining RXLEV-NCELL i, BS- FREQ-NCELL i and
BSIC-NCELL i fields (NO-NCELL-M < i <= 6) shall be coded with a "0" in each bit.

Table 10.40/GSM 04.08
Measurement Results information element (concluded)
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10.5.2.21 Mobile Allocation

The purpose of the Mobile Allocation information element is to provide that part of the RF channels belonging to the
cell allocation (coded with a"1" in the cell channel description information element) which is used in the mobile
hopping sequence.

The Mobile Allocation information element is coded as shown in figure 10.39/GSM 04.08 and table 10.41/GSM 04.08.

The Mobile Allocation is atype 4 information element with 3 to 10 octets length except for the cases specified in
section 9.1.18.1 and 9.1.19.2.

8 7 6 5 4 3 2 1
e +
: : Mobil e Al'l ocation I|El i octet 1
U
i ) ) I octet 2
| Length of nobile allocation contents |
TMA'MA'MA'MA'MA'MA'MA'MAI
| | | | | | | | |
| & | | | | | | | octet 3
. 8n I8n—1,8n—2,8n—3,8n-4,8n-5,8n—6,8n—7I
T T YT ,
+----- +----- +----- +----- +----- +----- +----- +----- !
| MAD MY DM MMM
| C | C | C | C I C | C | C I C | octet n+2
, 008 ; 007 ;, 006 , 005, 004 , 003 , 002 ;, 001 ,
T T YT +

FIGURE 10.39/GSM 04.08
Mobile Allocation information element.
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e me o +
i M C i, bile allocation RF channel i (octet 3
jete) i =1, 2..., N _ i
| The Ci bit indicates whether or not the Mbile |
| aIIocatlon_frequencY list includes the i'th |
| frequency in the cell allocation frequency |ist. |
| The cell allocation frequency list is derived from |
| the set of frequencies defined by the reference cell

| channel description information el enent. NF denotes

| the nunber of frequencies in the cell allocation |
| frequency |ist. ) ) |
| In the cell allocation frequency |ist the absolute

| RE channel nunbers arecﬁlaced in increasing order of |
| ARFCN, except that ARFCN O, if included in the set, |
| 1S put in the | ast position in the list, |
i For a RF channel belonging to the nobile allocationl
| the MA C i bit is coded with a "1"; i = 1, 2,...,I
INF. |
i For a RF channel not belonging to the nobile

| allocation the MACIi bit is coded with a "0"; i =

| 1, 2,..., Nr |
i If NF nod 8 <> 0 then bits NF to 8n in octet 3 nust

, be coded with a "0" in each.

o o o e e e e e e e e e e e e e e e e e e e e e e e e me o +

Table 10.41/GSM 04.08
Mobile Allocation information element
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10.5.2.21a Mobile Time Difference

A Mobile Time Difference information element encodes a time related to the synchronization difference between the
time bases of two base stations. This type of information is used in conjunction with the HANDOVER COMPLETE

message.

The Mobile Time Difference information element is coded as shown in figure 10.39a/GSM 04.08 and
table 10.41a/GSM 04.08.

The Mobile Time Difference information element is atype 4 information element with 5 octets length.

8 7 6 5 4 3 2 1

Mobile Time Difference |El Octet 1

Length of Mobile Time difference contents Octet 2

Mobile Time Difference value (high) Octet 3

Mobile Time Difference value (contd) Octet 4

Mobile Time Difference value (low) 0 0 0 Octet 5
spare spare spare

FIGURE 10.39a/GSM 04.08
Mobile Time Difference information element

Mobile Time Difference value (octet 3, 4 and 5)

The coding of the Mobile Tine Difference value field is the binary
representation of the tine difference in half bit periods and nodul o 22* half bit
peri ods;

1/2 bit period = 24/13 ups.

Table 10.41a/GSM 04.08
Mobile Time Difference information element
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10.5.2.22  Neighbour Cells Description

The purpose of the Neighbour Cells Description information element is to provide the absolute radio frequency channel
numbers of the BCCH carriers to be monitored by the mobile stations in the cell.

The Neighbour Cells Description information element is coded as the Cell Channel Description information element, as
specified in section 10.5.2.1b, with the exception of bits 5 and 6 of octet 2. figure 10.40/GSM 04.08 and
table 10.42/GSM 04.08 contains the difference of specifications.

The Neighbour Cells Description information element is atype 3 information element with 17 octets length.

8 7 6 5 4 3 2 1
o e e e e e e e e e e e e e e e e e e e e m e — o +
| | Nei ghbour Cells Description |El i octet 1
o .+""'.'"ES('T:I'[3'AZ'.""".""".""".' """ |
} Bi t } Bi t } IND} IND} Bi t } Bi t } Bi t } Bi t } octet 2
I 128 | 127 | , | 124 | 123 | 122 | 121 |
o T T o T T T T |
} Bi t } Bi t } Bi t } Bi t } Bi t } Bi t } Bi t } Bi t } octet 3
| 120 | 119 | 118 | 117 | 116 | 115, 114 | 113 |
Fomm o Fomm o Fomm o Fomm o Fomm o Fomm o Fomm o Fomm o |
+-- - - - +-- - - - +--- - - +-- - - - +--- - - +- - - - +- - - - +--- - - !
1 1 1 1 1 1 1 1 I
} Bi t } Bi t } Bi t } Bi t } Bi t } Bi t } Bi t } Bi t }octet 17
! o008 | o007 | oo6 ! 005 ! 004 ! 003 ! 002 | 001 |
o m e e e e e e e e e e e e e e e e e e e e e e +

FIGURE 10.40/GSM 04.08
Neighbour Cells Description information element
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EXT-IND, Extension indication (octet 2, bit 6)

If received in System Information 2, 2bis, 5 or 5bis this bit indicates whether the
information element carries the complete information of a BCCH channel sub list or
whether a complementary information element is sent in another message.

A GSM 900 mobile station which only supports the primary GSM band P-GSM 900
(cf. GSM 05.05) may consider this bit as a spare bit and assume that the information
element carries the complete BA, see section 3.2.2.1.

NOTE: This indicator is set to 1 in the neighbour cells description information
elements in System Information 2 and 2bis and 5 and 5bis respectively when more
than one is needed to describe a BCCH channel sub list.

Bit 6

0 The information element carries the complete BA

1 The information element carries only a part of the BA

BA-IND, BCCH allocation sequence number indication (octet 2). Range 0 to 1.

The BA-IND is needed to allow the network to discriminate measurements results
related to different BAs sent to the MS.

Table 10.42/GSM 04.08
Neighbour Cells Description information element
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10.5.2.22a Neighbour Cells Description 2

The purpose of the Neighbour Cells Description 2 information element is to provide the absolute radio frequency
channel humbers of the BCCH carriers to be monitored by the mobile stationsin the cell.

The Neighbour Cells Description 2 information element is coded as the Cell Channel Description information element,
as specified in section 10.5.2.1b, with the exception of bits 5 to 7 of octet 2. figure 10.406/GSM 04.08 and
table 10.42a/GSM 04.08 contains the difference of specifications.

The Neighbour Cells Description 2 information element is a type 3 information element with 17 octets length.

8 7 6 5 4 3 2 1
o e o e e e e e e e e e e e e e e e e e e e e e e e +
| | Nei ghbour Cells Description |El ioctet 1
+-- - - - o m e m e e e e e e e e e e e e e e e e
! ' Multiband ! BA ! ! ! ! '
iBit i reportingi IND} Bit i Bit i Bit i Bit i octet 2
| 128 | ! | | 124 5 123§ 122 | 121
;T ;T ;T ;T ;T ;T ;T ;T |
| Bit | oBit ! Bit]Bit! Bt Bit]Bt! Bt octet 3
y 120} 119 | 118 ; 117 ; 116 ; 115 ; 114 ; 113
+-- - - - +- - - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - - |
________________________________________ [}
v v v v v v v v |
| Bit ! oBit ! oBit]Bit! B! Bt Bt Bt loctet 17
, 008 ;, 007 , 006 ; 005, 004 ;, 003 , 002 ; 001 ,
o +

FIGURE 10.40a/GSM 04.08
Neighbour Cells Description 2 information element
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Table 10.42a/GSM 04.08: Neighbour Cells Description 2 information element

Octet 2 bit 8, 4, 3and 2

FORMAT-ID, Format Identifier (Bit 128 and next)
The different formats are distinguished by the bits of higher number. As an exception to the general format for the
neighbour cell description the format 1D is coded as follows :

Bit Bit Bit Bit format notation
128124123 122

0 X X X bit map 0

1 0 X X 1024 range

1 1 0O 512 range

1 1 01 256 range

1 1 1 0 128 range

1 1 11 variable bit map

Bits6 and 7 of Octet 2

Multiband reporting

Binary encoding of multiband reporting parameter as specified in GSM 05.08.
Range: 0to 3

Bit 5 of octet 2

BA-IND, BCCH allocation sequence number indication.

The BA-IND is needed to alow the network to discriminate measurements results related to different BAs (e.g.
BA(BCCH) and BA(SACCH)) sent to the MS.

Range Oto 1.

ETSI




3GPP TS 04.08 version 4.24.0 GSM Phase 2 330 ETSI TS 100 557 V4.24.0 (2002-12)

10.5.2.23 P1 Rest Octets

The P1 Rest Octets information element contains only spare bits only. Its purposeisto alow the upward compatible
introduction of new information on the PCH in later phases.

The P1 Rest Octets information element is atype 5 information element with 1-18 octets length.

8 7 6 5 4 3 2 1
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| : P1 Rest Cctets |El i octet 1
+-- - - - o s e m e e e e e e e e e e e e e e e e e e
R N T T T T } octet 2
| Spar e, spar e, spar e, spar e, spar e, spar e, spar e, spar e,
+-- oo - +-- oo - +-- oo - +-- oo - +-- oo - +-- oo - +-- - - - +-- - - - |
i 0 i 0 i 1 i 0 i 1 i 0 i 1 i 1 | octet 3
| Spar e, spar e, spar e, spar e, spar e, spare, spare, spare,
+- - - - - +-- - - - +- - - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - - |
L L L L L L L L [
b o ! o2 to t 2t o !1 11 I octet n

Lspare! spar el spar el spare! spar el spare! spare! spare!

FIGURE 10.41/GSM 04.08
P1 Rest Octets information element
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10.5.2.24 P2 Rest Octets

The P2 Rest Octets information element contains information on the channel needed by the network and spare bits. The
purpose of the spare bitsisto allow the upward compatible introduction of new information on the PCH in later phases.

The P2 Rest Octets information element is atype 5 information element with 2-12 octets length.

8 7 6 5 4 3 2 1
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| : P2 Rest Cctets |El i octet 1
+-- - - - o s e m e e e e e e e e e e e e e e e e e e
O\ N3 iOiliOililioctetZ
i i | Spar e, spar e, spar e, spar e, spar e,
+-- - - - Fom e e e oo +-- oo - +-- oo - +-- oo - +-- - - - +-- - - - |
iOiOiliOiliOililloctet3*
| Spar e, spar e, spar e, spar e, spar e, spare, spare, spare,
+- - - - - +-- - - - +- - - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - - |
+----- +----- +----- +----- +----- +----- +----- +----- i
iOiOiliOiliOililIoctetn*
| Spar e; spar e, spar e, spar e, spar e; spar e, spar e, spar e,
e e e e e e e e e e e e e e e e e e e e e e e e e e m ., m— ==

FIGURE 10.42/GSM 04.08
P2 Rest Octets information element
o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +
CBt!\II 8 Channel Needed Indication (octet 2)
It
0 No indication is given. The default value to be

assunmed for CN3 is 00 (any channelg:
1 An indication is given in the CN3 field.

CN3  Channel Needed for Mobile ldentity 3
Bits 7 6 (octet 2) ) )
The val ues and semantics used in the CN3 field are those
of the CHANNEL field of Channel Needed IE (see 10.5.2.8).

The CN3 field is associated with the Mobile lIdentity 3 IE
of the PAG NG REQUEST TYPE 2 nessage.

Table 10.43/GSM 04.08
P2 Rest Octets information element
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10.5.2.25 P3 Rest Octets

The P3 Rest Octets information element contains information on the channel needed by the network and spare bits. The
purpose of the spare bitsisto allow the upward compatible introduction of new information on the PCH in later phases.

The P3 Rest Octets information element is atype 5 information element with 4 octets length.

8 7 6 5 4 3 2 1
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e +
: : P3 Rest Cctets |El i octet 1
+-- - - - o s e m e e e e e e e e e e e e e e e e e e
O\ o oM f ot 1t 1! octet 2
, , , | Spar e, spar e, spar e,
+-- - - - Fom e e e oo Fom e e e oo +-- oo - +-- - - - +-- - - - |
iOiOiliOiliOililloctet3
| Spar e, spar e, spar e, spar e, spar e, spare, spare, spare,
+- - - - - +-- - - - +- - - - - +-- - - - +-- - - - +-- - - - +-- - - - +-- - - -
‘04 04 1 4 0 1 ¢ 0 1 ! 1 | octet 4
| spar e, spar e, spar e, spar e, spar e, spar e, spar e, spar e,
e e e e e e e e e e e e e e e e e e e e e e e e e e m ., m— ==
FIGURE 10.43/GSM 04.08
P3 Rest Octets information element
o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo +
CBt!\II 8 Channel Needed Indication (octet 2)
It
0 No indication is given. The default value to be

assunmed for CN3 and CN4 is 00 (any channel).
1 An indication is given in CN3 and CN4 fi el ds.

I
I
|
I
|
I
CN3  Channel Needed for Mobile ldentity 3 i
Bits 7 6 (octet 2) (see note) |
The CN3 field is associated with the Mbile Identity 3 IEI
of the PAG NG REQUEST TYPE 3 nessage. |
I
|
|
|
I
|
|
|
I

CN4  Channel Needed for Mobile ldentity 4

Bits 5 4 (octet 2) (see note) ) )

The CN4 field is associated with the Mobile ldentity 4 IE
of the PAG NG REQUEST TYPE 3 nessage.

NOTE: The val ues and semantics used in the CN3 and
CN4 fields are those of the CHANNEL field of
Channel Needed |IE (see 10.5.2.8).

Table 10.44/GSM 04.08
P3 Rest Octets information element
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10.5.2.26  Page Mode

The purpose of the Page Mode information element is to control the action of the mobile station belonging to the paging
subgroup corresponding to the paging subchannel.

The Page Mode information element is coded as shown in figure 10.44/GSM 04.08 and table 10.45/GSM 04.08.

The Page Mode is atype 1 information element.

8 7 6 5 4 3 2 1
oo e e e e e e e e e e e e e e e e e e e e e e me e +
i i i 0 i 0 i i octet 1
A . Page Mode I EI | spare, spare, PM A

FIGURE 10.44/GSM 04.08
Page Mode information element

t
0 Nor mal_pagi

rmal pagi ng.
1 Ext ended paglgng.
0 Pagi ng reorgani zati on.
1 Same as before.
te: The value "sanme as before" has been
defined instead of "reserved" to allow
the use of this coding with another
nmeani ng in an upwards conpati bl e way
in |later phases of the GSM system

Table 10.45/GSM 04.08
Page Mode information element
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10.5.2.27 NCC Permitted

The purpose of the NCC Permitted information element isto provide a definition of the allowed NCCs on the BCCH
carriers to be reported in the MEASUREMENT REPORT message by the mobile stationsin the cell.

The NCC Permitted information element is coded as shown in figure 10.45/GSM 04.08 and table 10.46/GSM 04.08.

The NCC Permitted is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
T e +
| | NCC Permitted |El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==
i I
! NCC permitted ! octet 2
T +
FIGURE 10.45/GSM 04.08
NCC Permitted information element
T T +
i NCC permitted (octet 2? i
| The NCC pernmitted field is coded as a bit map, i.e. |
| bit Nis coded with a "0" if the BCCH carrier with |
| NCC = N1 is not permitted for nmonitoring and WlthaI
| "1" if the BCCHcarrlerthh NCC = N1 is pernmtted |
, for monitoring; N=1,2,..,8. ,
e +

Table 10.46/GSM 04.08
NCC Permitted information element
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10.5.2.28  Power Command
The purpose of the Power Command information element is to provide the power level to be used by the mobile station.
The Power Command information element is coded as shown in figure 10.46/GSM 04.08 and table 10.47/GSM 04.08.

The Power Command is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1

o o e e e e e e e e e e e eeeeaao- +

| | Power Conmand | El i octet 1
S oo e e e e e e e e e eeeeaao-

i 0! 0t 0! POVER LEVEL }

| Spar e, spar e, spar e, , octet 2
o +

FIGURE 10.46/GSM 04.08
Power Command information element
o oo e e e e e e e e e e e e e eeeeeeo o +

Power |evel (octet 2)

The power level field is coded as the binar¥
representation of the "power control level", see TS
GSM 05. 05.

This value shall be used by the nobile station
according to GSM 05. 08.

Table 10.47/GSM 04.08
Power Command information element
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10.5.2.28a Power Command and access type

The purpose of the Power Command and access type information element is to provide the power level to be used by
the mobile station and the indication that the mobile station can avoid the transmission of handover access.

The Power Command and access type information element is coded as shown in figure 10.46a/GSM 04.08 and
table 10.47a/GSM 04.08.

The Power Command and access type is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
T TS +
| | Power Conmand and Access Type | El i octet 1
H-e--- T T N
i ATC i 0 i 0 i PONER LEVEL }
, | Spar e, spar e, , octet 2
e +

FIGURE 10.46a/GSM 04.08
Power Command and access type information element

o m o e e e e e e e e e e e e e e e e e e e e e e e e e me e +
i QTC Access Type Control) (octet 2) i
It

i 0 Sending of Handover access is mandatory i
| 1 Sendi ng of Handover access is optional |
I Power |evel (octet 2) ) ) I
| The power level field is coded as the binary |
| representation of the "power control level", see TS

| GSM 05. 05. ) ) |
| This val ue shall be used by the nobile station |
| according to GSM 05. 08. |
! Range: 0 to 31. !
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +

Table 10.47a/GSM 04.08
Power Command and access type information element
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10.5.2.29 RACH Control Parameters

The purpose of the RACH Control Parameters information element is to provide parameters used to control the RACH
utilization. This information element is broadcast to mobile stationsin SY STEM INFORMATION TYPE 1, 2, 2bis, 3,
and 4 messages.

The RACH Control Parameters information element is coded as shown in figure 10.47/GSM 04.08 and
table 10.48/GSM 04.08.

The RACH Control Parametersis atype 3 information element with 4 octets length.

8 7 6 5 4 3 2 1

o s o e e e e e e e e e e e e e e e e e e e e e e e e +

: | RACH Control Parameters |El i octet 1
Fo e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e —— . — - -

I I I I I

i Max ret ransi Tx-i nt eger i CELL i RE i octet 2
| | | BARR |

A A , ACCESS,+ |

i AC i AC i AC i AC i AC i EC i AC i AC }

, Cl15 |, Cc14 , c13 , C12 , C11; C10, Co9 , Co8 | octet 3
+-- - - - +-- - - - +-- - - - +-- - - - +- - - - - +-- - - - +-- - - - +-- - - -

| AC {1 AC ! AC ! AC ! AC ! AC | AC ! AC |

, €07 , C06 , CO5 , Co4 , CO3 ;, CO2 , CO1 , COO ;, octet 4
o +

FIGURE 10.47/GSM 04.08
RACH Control Parameters information element
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I T N NS +
i Max retrans, Maximum nunber of retransm ssions

I (octet 2) |
| Bits |
I 0 O Muxinmum 1l retransm ssion |
I 0 1 Maxinum 2 retransm ssions |
| 1 0 Muximum4 retransmn ssions I
I 1 1 Mxinmum 7 retransm ssions |
i Tx-integer, Nunber of slots to spread transm ssion i
| g_octet |
I I ts I
| 6 5 4 3 o |
| 0 0 0 O 3 slots used to spread transmi ssion |
| 0 0 0 1 4 slots used to spread transni ssion |
| 0 0 1 O 5 slots used to spread transmi ssion |
| 0 0 1 1 6 slots used to spread transm ssion |
| 0 1 0 O 7 slots used to spread transm ssion |
| 0 1 0 1 8 slots used to spread transm ssion |
| 0 1 1 O 9 slots used to spread transmi ssion |
| 0 1 1 1 10 slots used to spread transm ssion |
| 1 0 0 O 11 slots used to spread transmni ssion |
| 1 0 0 1 12 slots used to spread transmni ssion |
| 1 0 1 O 14 slots used to spread transmi ssion |
| 1 0 1 1 16 slots used to spread transm ssion |
| 1 1 00 20 slots used to spread transm ssion |
| 1 1 0 1 25 slots used to spread transni ssion |
| 1 1 1 0 32 slots used to spread transm ssion |
| 1 1 1 1 50 slots used to spread transm ssion |
I I
T N NS +

Table 10.48/GSM 04.08
RACH Control Parameters information element
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B CELL_BAR ACCESS, Cell Barred for Access (octet 2)
It

2

O The cell is not barred, see TS. GSM 03. 22

1 The cell is barred, see TS. GSM 03. 22

E_E, Call reestablishnent allowed (octet 2)
It

1
0 Call Reestablishnment allowed in the cell
1 Call Reestablishnent not allowed in the cell

I I
| |
I |
| |
I |
| |
I |
| |
I |
| |
I |
| |
i EC Emergency Call allowed (octet 3 bit 3) i
i 0 Energency call allowed in the cell to all Mss i
| 1 Energency call not allowed in the cell except |
| for the s that belong to one of the classes |
| between 11 to 15 ) |
| AC CN, Access Control Cass N (octet 3(except bit 3)I
| and octet 4) ) ) ) |
| For a nobile station with AC C = N access is not |
I |
I I

barred if the ACCN bit is coded with a "0"; N =
o, 1, .. 9,11, .., 15.

Table 10.48/GSM 04.08
RACH Control Parameters information element (continued)
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10.5.2.30 Request Reference

The purpose of the Request Reference information element is to provide the random access information used in the
channel request and the frame number, FN modulo 42432 in which the channel request was received.

The Request Reference information element is coded as shown in figure 10.48/GSM 04.08 and table 10.49/GSM 04.08.

The Request Reference is atype 3 information element with 4 octets length.

8 7 6 5 4 3 2 1

T . +

| | Request Reference |El i octet 1
o e m e e e e e e e e e e e e e e e mmmmm e e

| I

! RA i octet 2
U

| i o |

) T . (high part) | octet 3
i i i octet 4
| (1 ow part) , T2 A

FIGURE 10.48/GSM 04.08
Request Reference information element

NN N NS +

RA, Random Access Information (octet 2)

This is an unformatted 8 bit field. Typically the
contents of this field are coded the sanme as the
CHANNEL REQUEST rressa%e as shown in

Table 9.9, section

T1' (octet 2)
The T1' field is coded as the binary representation
of (FN div 1326) nod 32.

%_oct et 3 and 4)

The 3 fleld is coded as the binary representation
of FN nod 51. Bit 3 of octet 2 is the nost
significant bit and bit 6 of octet 3 is the |east
significant bit.

%_oct et
The 2 fiel d is coded as the binary representation
of FN nod 26.

NOTE 1: The frame nunber, FN nodul o 42432 can be cal -
cul ated as 51x((T3-T2) nod 26) +T3+51x26xT1'

Table 10.49/GSM 04.08
Request Reference information element
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10.5.2.31 RR Cause

The purpose of the RR Cause information element is to provide the reason for release or the reason for completion of an
assignment or handover.

The RR Cause information element is coded as shown in figure 10.49/GSM 04.08 and table 10.50/GSM 04.08.

The RR Cause is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
oo o e e e e e e e e e e e e e e e e e e e e e e me o +
| | RR Cause | El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m .. —— ==
i I
! RR cause val ue ! octet 2
o s o e e e e e e e e e e e e e e e e e e e e e e e e +

FIGURE 10.49/GSM 04.08
RR Cause information element
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RR cause val ue (octet 2)
Bits

Nor mal event

Abnormal rel ease, unspecified

Abnor nal rel ease, channel

unaccept abl e ) ]
Abnormal release, tinmer expired
Abnormal release, no activity on
the radi o path

Preenptive rel ease o

Handover inpossible, timing advance

out of range

Channel nopde unaccept abl e

Frequency not i npl enent ed

Cal|l already cleared

Semantical ly incorrect nessage

I nvalid nandatory information

hbssaPe type non- exi stent or not
ement ed

hkssage type not conpatible with

protocol state

Conditional IE error

No cell allocation available

Protocol error unspecified

PR P RPPRPRPRPOO OO OO0 O0O0ON
PRR, P PRPOOO0OO OO OO O0OOoOoO
OO0 O OOFrO0OO0O0O OO OO ooou
RPOO O OORrORrkF RO OO0 O0OM~
PR O OOFrRO0OO0OO0O OF FPO 000w
POO kP OORrOFrO OO OFr FPOoOON
RO O FRPOFRFROFrr OFr OF OFrorRr

| other cause values shall be treated as 0000 0000,
normal event'

> OO0 O O0O0O00O OO OO O0OO0om®

The listed RR cause val ues are defined in Annex F.

Table 10.50/GSM 04.08
RR Cause information element
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10.5.2.32 S| 1 Rest Octets

The S 1 Rest Octets information element contains only spare bits. Its purpose is to alow the upward compatible
introduction of new information on the BCCH in later phases.

The S 1 Rest Octets information element is atype 5 information element with 2 octets length.

8 7 6 5 4 3 2 1
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| : SI 1 Rest COctets |El i octet 1
+-- - - - o s e m e e e e e e e e e e e e e e e e e e
0 4 04 14 04 1 4 0 1! 1 | octet 2
I

I+spare,spare,spare,spare,spare!spare!spare!spare

FIGURE 10.50/GSM 04.08
Sl 1 Rest Octets information element

10.5.2.33 Sl 2bis Rest Octets

The S 2bis Rest Octets information element contains only spare bits. Its purpose is to alow the upward compatible
introduction of new information on the BCCH in later phases.

The S 2bis Rest Octets information element is atype 5 information element with 2 octets length.

8 7 6 5 4 3 2 1
o s o e e e e e e e e e e e e e e e e e e e e e e e e +
| | Sl 2bis Rest Cctets |El i octet 1
+-- - - - o s e m e e e e e e e e e e e e e e e e e e
{0 4 04 14 04 1 4 0! 1! 1 | octet 2

| spar el spar el spar el spare! spare! spare! spare! spare!

FIGURE 10.51/GSM 04.08
Sl 2bis Rest Octets information element
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10.5.2.33a Sl 2ter Rest Octets

The S 2ter Rest Octets information element contains only spare bits. Its purpose isto allow the upward
compatible introduction of new information on the BCCH in later phases.

The S 2ter Rest Octetsinformation element is atype 5 information element with 5 octets length.

8 7 6 5 4 3 2 1
ot ot e e eeeeaaaan +
: : SI 2ter Rest Cctets |El ioct et 1
Fomm - e m ot e eeaaan
R N T T T T Ioct et 2
| spar e, spar e, spar e} spar e, spar e, spar e, spar e, spareI
r--b--i"b"i";I."i"I)"i--EI."i"I)"i";I."iuzl.uioctet 3
lFspare spar e, spare spare spare spare spare spareI
P rA I ----- I ----- I ----- I ----- I ----- I ----- I
I spgreI spgr eI spar eI spgr eI spar eI spgr eI spar eI spar el octet 4
1 >Pare, spare, spare, spare, spare, spare, spare, spart |
i 0 R A Ioct et 5
1

spare! sparel sparel sparel sparel spare! spare! spare!

FIGURE 10.51a/GSM 04.08
Sl 2ter Rest Octets information element
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10.5.2.34 S| 3 Rest Octets

The S 3 Rest Octets information element is coded according to the syntax specified in Figures 10.52 d-k/GSM 04.08
and described in tables 10.51a-¢/GSM 04.08 and 10.52a-b/GSM 04.08 (See section 10.5.2.35).

The S 3 Rest Octets information element is atype 5 information element with 5 octets length.
<Sl3rest octet> ::= <Optional selection parameter>

<Optional Power offset>

<System Information 2ter Indicator>

<Early Classmark Sending Control>

<Spare padding>

<Optional Selection Parameter> ::= H <Selection Parameter> | L

<Selection Parameter> ::= <CBQ> <CELL_RESELECT OFFSET>
<TEMPORARY_OFFSET> <PENALTY_TIME>

<Optional Power Offset>::= H <Power Offset> | L

<System Information 2ter Indicator>::=H | L

<Early Classmark Sending Control>::=H | L

I spar el spare! spare! spare! spare! spare! spare! spare

8 7 6 5 4 3 2 1
T . +
i i SI 3 Rest Cctets IEI ioct et 1
+--m-- T T
Y ! loctet 2
l'pi | cBo! CELL_RESELECT OFFSET }
i+i _____________________________ Ioctet 3
. TEMPORARY_COFFSET PENALTY_TI ME |
Fmmmmmm e e e aaa R S
{1 ! POMR ! 0 ! { 0 ! 1t 1 loctet 4
, PO | OFFSET . 2TI ,ECSC spare spare spareI
+- - - - S +-- - - - B Ty S
I I I I I I I I |
' spgreI spgreI sp:}weI spgr eI sp:}\r eI spgr eI sp:}\r eI sp:}\r el octet
LT T S T A T A T M T N I
I
L L L L L L L L i
ot ot 1t 0ot 1t ot 1! 1 loctetn
I

FIGURE 10.52d/GSM 04.08
Sl 3 Rest Octets information element for PI=H & POI=H & 2TI=L & ECSC=L
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I spar el spare! spare! spare!l spare! spare! spare! spare

8 7 6 5 4 3 2 1

T . +

| | SI 3 Rest Octets |El ioct et 1
D e T TS

i 1 i i ioctet 2
. Pl | CBQ, CELL_RESELECT OFFSET |
e

| |

| TEMPORARY OFFSET' PENALTY_TI ME }oct et
r"b"i'"b"i'"i"l"b"i'"'l"i'"b"i'"i"i'"i"}octet 4
. PO | 2T | ECSC spare spare spare spare spareI
+--- - - +- - - - B e T T pepy S
iOiOiliOiliOililioctetS
I+spare spar e, spare spare spare spare spare spareI
........................................ .
+----- +----- +----- +----- +----- +----- +----- +----- i
iOiOil'O'l'O'l'lloctetn

I

FIGURE 10.52e/GSM 04.08
S| 3 Rest Octets information element for PI=H & POI=L & 2TI=L & ECSC=L
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I+spare,spare,spare!spare!spare!spare!spare!spare

8 7 6 5 4 3 2 1

o e m e e e e e e e e e e e e e e e e e e e e e e +
: | SI 3 Rest COctets |El ioct et 1
+-- - - - o e m e e e e e e e e e e e e e e e e e
{0 4 11 POER ! 0 ! 0 4 1 ! 1 Ioct et 2
PO PO OFFSET | 2Tl | ECSC | spar e, spar e
+-- oo - +-- - - - Fom e e e oo +-- - - - +-- oo - +-- oo - +-- - - -
R T T T T }oct et 3
,+spar e,+spar e,+spar e,+spar e,+spar e,+spar e,+spar e,+spar e

________________________________________ .
L L L L L L L L [
i 0 i 0 i T+ 0 !y 1 ¢ o0 ! 1 ' 1 Ioct et n

[}

FIGURE 10.52f/GSM 04.08
S| 3 Rest Octets information element for Pl=L & POI=H & 2TI=H & ECSC=L

I+spare,spare,spare!spare!spare!spare!spare!spare

8 7 6 5 4 3 2 1

BT T T T T T T T SRR +

| : SI 3 Rest Octets |El i octet 1

+-- - B T T T I

i 0 4 0 4 0 4 0 4 1 4 0 ! 1 ! 1 loctet 2

P PO 2T | ECSC | spare, spare, spare, spare
|

D e H--m-- +--m-- D e +----- +--m-- +----- +--m-- |

i 0 i 0 i 1 i 0 i 1 i 0 i 1 i 1 Ioct et 3

| Spar e, spar e, spar e, spar e, spar e, spar e, spar e, spar e

- - - - - - - - +----- - - - - +----- .

+-- - +----- - - +----- +----- +----- +----- +----- [

i 0 i 0 i i1, o} 1 ¢ 0} 1 @ 1 Ioct et n
I

FIGURE 10.52g/GSM 04.08
S| 3 Rest Octets information element for PI=L & POI=L & 2TI=H & ECSC=L
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,+spare spare! spare! spare! spare! sparel spare! spar e

8 7 6 5 4 3 2 1

B T T T T T I T T ISR +

| : SI 3 Rest COctets |E ioct et

+----- B T T I

i 1 i i I oct et

. P CBQ CELL_RESELECT OFFSET |

o e e e e e e e e e e e e e e e mmmmme e e ===

i ! i oct et

; TEMPORARY_OFFSET | PENALTY_TI ME |

L B T T T T

i 1 1 POER 1 1 ! ! 0 1 1 1 1 loctet

, PO | OFFSET . 2Tl [ ECSC | spar e, spare, spareI

r"b"i*"b"i'"i"i*"b"i"'1";"b"i"i"i"i";octet

| Spar e, spare spare spare spare spare spare spareI
________________________________________ .

+- - - - +- - - - +- - - - +-- - - - +-- - - - +- - - - +- - - - +--- - - [

i 04 04 14 04 1t 0t 1t 1 loctet

FIGURE 10.52h/GSM 04.08

S| 3 Rest Octets information element for PI=H & POI=H & 2TI=H & ECSC=L

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 349 ETSI TS 100 557 V4.24.0 (2002-12)

I spar el spare! spare! spare!l spare! spare! spare! spare

8 7 6 5 4 3 2 1

T . +

| | SI 3 Rest Octets |El ioct et 1
D e T TS

i 1 i i ioct et 2
. Pl | CBQ, CELL_RESELECT OFFSET |
e

| |

| TEMPORARY OFFSET' PENALTY_TI ME }oct et
e

i 0 ! i 10 0t 14 0! 1t 1 loctet 4
. PO | 2T | ECSC spare spare spare spare spareI
+--- - - +- - - - B e T T pepy S

04t 0 41 i 0 i 1 i 0 i 1 i 1 loctet 5
I+spare spar e, spare spare spare spare spare spareI
........................................ .
+----- +----- +----- +----- +----- +----- +----- +----- i

i 0 i 0 i 1y o} 2 ¢ O ¢ 1 ' 1 Ioct et n

I

FIGURE 10.52i/GSM 04.08
S| 3 Rest Octets information element for PI=H & POI=L & 2TI=H & ECSC=L
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I+spare,spare,spare!spare!spare!spare!spare!spare

8 7 6 5 4 3 2 1
o e m e e e e e e e e e e e e e e e e e e e e e e +
: | SI 3 Rest COctets |El ioct et 1
+-- - - - o e m e e e e e e e e e e e e e e e e e
{0 4 14 POER ! 1 1 0 4 1 ! 1 Ioct et 2
PO PO OFFSET | 2Tl | ECSC spare spareI
+-- oo - +-- - - - Fom e e e oo B T LI e
0t 0ot 14t 0t 1t o0 i 1 i 1 }oct et 3
| spar e, spare spare spare spare spare spare spareI
________________________________________ .
L L L L L L L L [
i 0 i 0 i T+ 0 !y 1 ¢ o0 ! 1 ' 1 Ioctet n
[}

FIGURE 10.52j/GSM 04.08
S| 3 Rest Octets information element for PI=L & POI=H & 2TI=L & ECSC=L

I spar el spar el spare spar el spar el spar el spar el spar e

8 7 6 5 4 3 2 1

B T T T T +

| : SI 3 Rest Octets |El ioct et 1

r"b"r"b"i"_"_i"""l_"_"'_"b"i"_i"i"_i"Ioctet 2

P PO 2T | ECSC spare spare spare spare

D e +----- B T S NI "Ry |

i 0t 0ot 1140 R S T loctet 3
|
I

I+spare,spare,spare!spare!spare!spare!spare!spare

i
i 0 i 0 i i1 ! o0 !V 1 ! o0 ! 1 ' 1 Ioctet n
[}

FIGURE 10.52k/GSM 04.08
S| 3 Rest Octets information element for PI=L & POI=L & 2TI=L & ECSC=L
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10.5.2.35 Sl 4 Rest Octets

The S 4 Rest Octets information element includes parameters which are used by the mobile station for cell reselection
purposes. It may also include the POWER OFFSET parameter used by DCS1800 Class 3 MS.

The meanings of the parametersin octets 2 and higher are determined by the values of Pl & POI asindicated in Figures
10.53/GSM 04.08 and 10.54a-c/GSM 04.08 and described in tables 10.51a-c/GSM 04.08 and 10.52a-b/GSM 04.08.

The S 4 Rest Octets information element is atype 5 information element with 1 to 11 octets length.

I spar el spare! spare!l spare! spare! spare! spare! spare

8 7 6 5 4 3 2 1

T . +

| | SI X Rest Octets |El i octet 1

D e T TS

i 1 i i i octet 2

Pl | CBQ, CELL_RESELECT OFFSET |

e

i i I octet 3

| TEMPORARY_COFFSET PENALTY_TI ME |

Fommmmm e ae e B e

{1 ! POMER 1 0 ! 1t 0t 1! 1 } octet 4

, PO | OFFSET | Spar e, spare spare spare spare

+--- - - B T T Epep i |

0 0 1! 0 i 1 i 0 i 1 i 1 } octet 5

Ispare spar e, spare spare spare spare spare spareI

T e T T e e ,

+----- +----- +----- +----- +----- +----- +----- +----- i

o ' o' 1 ' o ' 1 ' o ! 1 ' 1 } octet n
I

FIGURE 10.53/GSM 04.08
S| X Rest Octets information element (X = 4, 7, or 8), for PI=1 & POI=1
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I spar el spare! spare! spare!l spare! spare! spare! spare

8 7 6 5 4 3 2 1

e +

| | SI X Rest Octets |El i octet 1

P o e e e e e e e e e e mmmeeeaaa

i 1 i i i octet 2
l'pim | cBo! CELL_RESELECT OFFSET |

o o o e o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e meea oo

. |

| TEMPORARY OFFSET' PENALTY_TI ME } oct et

e

i 0 1 0t 1 i 0O 4 1! 0t 14 1 } octet 4

L PQ | spare, spare spare spare spare spare spareI

i 0 1 0 i 1 i 0 i 1 i 0 i 1 i 1 } octet 5

I+spare spar e, spare spare spare spare spare spareI
________________________________________ |

NP R R R R R R R i

r g ' o ' 1 ' o ' 1 ' o ' 1 ' 1 } octet n

|

FIGURE 10.54a/GSM 04.08
S| X Rest Octets information element (X =4, 7, or 8), for PI=1 & POI=0
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8 7 6 5 4 3 2 1

e +
: | SI X Rest Cctets |El i octet 1
+- - - - oo s o e e e e e e e e e e e oo oo oo
{0 { 1 1 POER ! 1 ! 0 ! 1 ! 1 | octet 2
PO PO OFFSET Ispare spar e, spare spareI
+-- oo - +-- - - - T T T S i
i 0t 0 f 1t 0t 1 i 0 i 1 i 1 | octet 3
| Spar e, spare spare spare spare spare spare spareI

________________________________________ .
+--- - - +- - - - +-- - - - +- - - - +--- - - +- - - - +- - - - +- - - -
r o0+ 0 2+ 0 2 0 1} 1 octet n

I
|
!+spare! spar el spar el spare! spare! spare! spare! sparel

FIGURE 10.54b/GSM 04.08
S| X Rest Octets information element (X = 4, 7, or 8), for PI=0 & POI=1

8 7 6 5 4 3 2 1

B T T T T +
: : SI X Rest Octets |El i octet 1
- - B T T T I
0 4 0 4 14 04 1 4 0! 1 ! 1 | octet 2
L Pl L PO I+spare spar e, spare spare spare spareI
i 0t 0ot 1140 i 1 i 0 i 1 i 1 | octet 3
| Spar e, spare spare spare spare spare spare spareI

________________________________________ .
+----- +----- +----- +-- - - - +----- +----- +-----
' o+ o0t 2! 0y 11 0! 1 1 octet n

[}
|
Lspare!spare!spare!spare!spare!spare!spare!spareL

FIGURE 10.54c/GSM 04.08
S| X Rest Octets information element (X =4, 7, or 8), for PI=0 & POI=0
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For PI=1 and POI=0 table 10.51a/GSM 04.08 applies

Pl, CELL_RESELECT_PARAM_IND (1 bit field)

Pl Value
L C2 Parameters not present
H C2 Parameters present

Pl is used by the mobile station to determine if the C2 parameters which are, CBQ,

CELL_RESELECT_OFFSET, TEMPORARY_OFFSET and PENALTY_TIME are being broadcast by the
network in this message.

POI Value (1 bit field)

L POWER OFFSET Parameter not present

H POWER OFFSET Parameter present

POl is used to indicate the presence or otherwise of the POWER OFFSET parameter in this message.

CBQ, CELL_BAR_QUALIFY (1 bit field)

CELL_BAR_QUALIFY is used by the network to control mobile station cell selection and reselection. The
use and coding of this parameter is defined in GSM 05.08.

CELL_RESELECT_OFFSET (6 bit field)

CELL_RESELECT_OFFSET is coded as the binary representation of the "CELL_RESELECT_OFFSET" in
GSM 05.08. It is a value used by the mobile station to apply a positive or negative offset to the value of C2
as defined in GSM 03.22 and GSM 05.08.

TEMPORARY_OFFSET (3 bit field)

The TEMPORARY_OFFSET field is coded as the binary representation of the "TEMPORARY_OFFSET" in
GSM 05.08. It is used by the mobile station as part of its calculation of C2 for the cell reselection process as
described in GSM 05.08. It is used to apply a negative offset to C2 for the duration of PENALTY_TIME.
PENALTY_TIME (5 bit field)

The PENALTY_TIME is coded as the binary representation of the "PENALTY_TIME" in GSM 05.08. It

defines the length of time for which TEMPORARY_OFFSET is active. The usage of PENALTY_TIME is
described in GSM 03.22 and GSM 05.08.

Table 10.51a/GSM 04.08
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For PI=1 and POI=1 table 10.51b-c/GSM 04.08 applies

CBQ, CELL_BAR_QUALIFY (1 bit field)

CELL_BAR_QUALIFY isused by the network to control mobile station cell selection and reselection. The use and
coding of this parameter is defined in GSM 05.08.

CELL_RESELECT_OFFSET (6 bit field)

CELL_RESELECT_OFFSET iscoded as the binary representation of the"CELL_RESELECT_OFFSET" in

GSM 05.08. It isavalue used by the mobile station to apply a positive or negative offset to the value of C2 as defined in
GSM 03.22 and GSM 05.08.

TEMPORARY_OFFSET (3 hit field)

The TEMPORARY _OFFSET field is coded as the binary representation of the "TEMPORARY_OFFSET" in

GSM 05.08. It is used by the mobile station as part of its calculation of C2 for the cell reselection process as described
in GSM 05.08. It is used to apply a negative offset to C2 for the duration of PENALTY_TIME.

PENALTY_TIME (5 bit field)

The PENALTY_TIME is coded as the binary representation of the "PENALTY_TIME" in GSM 05.08. It defines the

length of time for which TEMPORARY _OFFSET is active. The usage of PENALTY_TIME isdescribed in GSM 03.22
and GSM 05.08.

Table 10.51b/GSM 04.08
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POWER OFFSET (2 bit field)

POWER OFFSET is used only by DCS1800 Class 3 Mobile Stations to add a power offset to the val ue of
MS TXPWR_MAX_CCH used for its random access attempts. It is also used by the MSin its calculation of C1 and C2
parameters. Its use is defined in GSM 05.08

If this parameter istransmitted on a BCCH carrier within the DCS1800 band, its meaning shall be described below:

Value Meaning

00  0dB power offset
01 2dB power offset
10 4 dB power offset
11 6 dB power offset

If this parameter istransmitted on a BCCH carrier outside the DCS1800 band, then all bit positions shall be treated as
spare.

2T1, SI 2TER INDICATOR (1 bit field)
2Tl vaue
L System Information 2ter is not available

H System Information 2ter is available

2T isused by the mobile station to determine if System Information 2ter is being broadcast by
the network.

Thisbit is meaningful only if received in System Information type 3 message. If it isreceived in any other message it
shall be considered spare.

ECSC, Early Classmark Sending Control (1 bit field)

This bit controls the early sending of the classmark by the Mobile Stations implementing the «Controlled Early
Classmark Sending» option:

H Early Sending is explicitly accepted
L Early Sendingisexplicitly forbidden

Table 10.51c/GSM 04.08
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For PI=0 and POI=1 Table 10.52a/GSM 04.08 applies
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Pl, CELL_RESELECT_PARAM_IND (octet 2)

Pl Vaue
0 C2 Parameters not present
1 C2 Parameters present

Pl is used by the mobile station to determine if the C2 parameters which are, CBQ, CELL_RESELECT_OFFSET,
TEMPORARY _OFFSET and PENALTY _TIME are being broadcasted by the network in this message.

POI Value
0 POWER OFFSET Parameter not present
1 POWER OFFSET Parameter present

POI is used to indicate the presence or otherwise of the POWER OFFSET parameter in this message.
POWER OFFSET

POWER OFFSET is used only by DCS1800 Class 3 Mobile Stations to add a power offset to the val ue of
MS TXPWR_MAX_CCH used for its random access attempts. It is also used by the MSinits calculation of C1 and C2
parameters. Itsuseis defined in GSM 05.08

If this parameter is transmitted on a BCCH carrier within the DCS1800 band, its meaning shall be described below:

Value Meaning

00 0dB power offset
01 2dB power offset
10 4 dB power offset
11 6 dB power offset

If this parameter istransmitted on a BCCH carrier outside the DCS1800 band, then all bit positions shall be treated as
spare.
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Pl, CELL_RESELECT_PARAM_IND (octet 2)

Pl Vaue
0 C2 Parameters not present
1 C2 Parameters present

Pl is used by the mobile station to determine if the C2 parameters which are, CBQ, CELL_RESELECT_OFFSET,
TEMPORARY _OFFSET and PENALTY _TIME are being broadcasted by the network in this message.

POI Value
0 POWER OFFSET Parameter not present
1 POWER OFFSET Parameter present

POI is used to indicate the presence or otherwise of the POWER OFFSET parameter in this message.
POWER OFFSET

POWER OFFSET is used only by DCS1800 Class 3 Mobile Stations to add a power offset to the val ue of
MS TXPWR_MAX_CCH used for its random access attempts. It is also used by the MSinits calculation of C1 and C2
parameters. Itsuseis defined in GSM 05.08

If this parameter is transmitted on a BCCH carrier within the DCS1800 band, its meaning shall be described below:

Value Meaning

00 0dB power offset
01 2dB power offset
10 4 dB power offset
11 6 dB power offset

If this parameter istransmitted on a BCCH carrier outside the DCS1800 band, then all bit positions shall be treated as
spare.

Note: In the future evolution of this standard the values 64h and 72h shall not be used as values of the first octet when
thisinformation element is used in the SY STEM INFORMATION TY PE 4 message. Thiswill prevent mobile stations
misinterpreting thisinforrmation asthe CBCH |Els.

Table 10.52a/GSM 04.08
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For PI=0 and POI=0 Table 10.52b/GSM 04.08 applies

Pl, CELL_RESELECT_PARAM_IND (octet 2)

Pl Vaue
0 C2 Parameters not present
1 C2 Parameters present

Pl is used by the mobile station to determine if the C2 parameters which are, CBQ, CELL_RESELECT_OFFSET,
TEMPORARY_OFFSET and PENALTY _TIME are being broadcasted by the network in this message.

POI Value
0 POWER OFFSET Parameter not present
1 POWER OFFSET Parameter present

POI is used to indicate the presence or otherwise of the POWER OFFSET parameter in this message.

Table 10.52b/GSM 04.08
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10.5.2.36 S| 7 Rest Octets

The S 7 Rest Octets information element includes parameters which are used by the mobile station for cell reselection
purposes. It may also include the POWER OFFSET parameter used by a DCS1800 Class 3 MS.

The meanings of the parametersin octets 2 and higher are determined by the values of Pl & POI asindicated in Figures
10.53/GSM 04.08 and 10.54a-¢c/GSM 04.08 and described in tables 10.51a-c/GSM 04.08 and 10.52a-b/GSM 04.08 (see
section 10.5.2.35).

The S 7 Rest Octets information element is atype 5 information element with 1 to 21 octets length.

10.5.2.37 S| 8 Rest Octets

The S 8 Rest Octets information element includes parameters which are used by the mobile station for cell reselection
purposes. It may also include the POWER OFFSET parameter used by a DCS1800 Class 3 MS.

The meanings of the parametersin octets 2 and higher are determined by the values of Pl & POI asindicated in Figures
10.53/GSM 04.08 and 10.54a-¢c/GSM 04.08 and described in tables 10.51a-c/GSM 04.08 and 10.52a-b/GSM 04.08 (see
section 10.5.2.35).

The S 8 Rest Octets information element is atype 5 information element with 1 to 21 octets length.

10.5.2.38  Starting Time
The purpose of the Starting Time information element is to provide the start TDMA frame number, FN modulo 42432.
The Sarting Time information element is coded as shown in figure 10.55/GSM 04.08 and table 10.53/GSM 04.08.

The Starting Time is atype 3 information element with 3 octets length.

8 7 6 5 4 3 2 1

oo e e e e e e e e e e e e e e e e e e e e e e me e +

| | Starting Tinme |El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m . m— ==

i T1' i T3 | octet 2
A . (high part) |

i 3 i T2 | octet 3
| (1 ow part) | |

oo m e e e e e e e e e e e e e e e e e e e eme o +

FIGURE 10.55/GSM 04.08
Starting Time information element
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T1' (octet 2)
The T1' field is coded as the binary representation
of (FN div 1326) nod 32.

%_oct et 2 and 3)
The 3 field is coded as the binary representation
of FN nmpd 51. Bit 3 of octet 2 is the nost

significant bit and bit 6 of octet 3 is the |east
significant bit.

%_oct et
The 2 fiel d is coded as the binary representation
of FN nod 26.

NOTE 1: The frame nunber, FN nodul o 42432 can be cal -
cul ated as 51x((T3-T2) nod 26) +T3+51x26xT1'

Table 10.53/GSM 04.08
Starting Time information element

The starting time and the times mentioned above are with reference to the frame numbering in the concerned cell. They
are given in units of frames (around 4.615 ms).

The Starting Time |E can encode only an interval of time of 42432 frames, that isto say around 195.8 seconds. To
remove any ambiguity, the specification for areception at time T is that the encoded interval is (T-10808, T+31623). In
rigorous terms, if we note ST the starting time:

if 0 <=(ST-T) mod 42432 <= 31623, the indicated time is the next time when FN mod 42432 is equal to ST.
If 32024 <= (ST-T) mod 42432 <= 42431, the indicated time has already el apsed.

The receptiontime T is not specified here precisely. To alow room for various Mobile Station implementations, the
limit between the two behaviours above may be anywhere within the interval defined by

31624 <= (ST-T) mod 42432 <= 32023.
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The purpose of Synchronization Indication information element is to indicate which type of handover isto be

performed.
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The Synchronization Indication information element is coded as shown in figure 10.56/GSM 04.08 and
table 10.55/GSM 04.08.

The Synchronization Indication is atype 1 information element.

[

RrRrOONTW
RPOROR~—""

FIGURE 10.56/GSM 04.08
Synchronization Indication information element

ReB_ort Observed Tinme Difference (Cctetl bit 3)
Mobile Time Difference | E shall not be included

in the HANDOVER COVPLETE nessage

Mobile Time Difference | E shall be included in

t he HANDOVER COVPLETE nessage

Synchroni sation indication (octet 1)

Non- synchr oni zed
Synchroni zed
Pre-synchroni sed
Pseudo- synchr oni sed

Normal cell indication (octet 1, bit 4)
Qut of range timning advance is ignored
Qut of range timng advance shall trigger
a handover failure procedure

Table 10.55/GSM 04.08
Synchronization Indication information element
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10.5.2.40  Timing Advance
The purpose of the Timing Advance information element isto provide the timing advance value.
The Timing Advance information element is coded as shown in figure 10.57/GSM 04.08 and table 10.56/GSM 04.08

The Timing Advance is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
R T +
| | Ti m ng Advance | El i octet 1
+o-m-- L T T
i 0 i 0 i o i octet 2
lFspar e, spare, Ti m ng advance val ue A
FIGURE 10.57/GSM 04.08
Timing Advance information element
e +
i Ti m ng advance val ue (octet 2) ) ) i
| The coding of the timng advance value field is the |
| binary representation of the timng advance in bit I
. periods; 1 bit period = 48/13 ps. |
e +

Table 10.56/GSM 04.08
Timing Advance information element
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10.5.2.41 Time Difference

The purpose of the Time Difference information element is to provide information about the synchronization difference
between the time bases of two Base Stations. This type of information element is used in relation with the
pseudo-synchronization scheme, see GSM 05.10.

The Time Difference information element is coded as shown in figure 10.58/GSM 04.08 and table 10.57/GSM 04.08.

The Time Difference information element is a type 4 information element with 3 octets length.

8 7 6 5 4 3 2 1
NSNS +
| | Time Difference |El i octet 1
o m e e e e e e e e e e e e e e e e e e e e e e e e e e mmm e e e e m————-
| Length of Tinme Difference contents i octet 2
o m e e e e e e e e e e e e e e e e e e mm e e e e e mmm e e e m————a
| I
! Time difference val ue ! octet 3
oo s o o e o e e e e e e e e e e e e e e e e oo oo - +

FIGURE 10.58/GSM 04.08
Time Difference information element
oo o o o o e e e e e e e e e e e e e e e e e e e e o oo oo +
ime Difference value (octet 3)

IT I
iThe coding of the time difference value field is the binary i
| Fepresentation of time difference in half bit periods, I
Im)dulp 256 half bit periods; |
1 1/2 bit period = 24/13 ps. ,
+

Table 10.57/GSM 04.08
Time Difference information element
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10.5.242 TMSI

The purpose of the TMS information element isto provide the Temporary Mobile Subscriber Identity for paging
purposes.

The TMS information element is coded as shown in figure 10.59/GSM 04.08 and table 10.58/GSM 04.08.

The TMS isatype 3 information element with 5 octets length.

8 7 6 5 4 3 2 1

oo e e e e e e e e e e e e e e e e e e e e e e me e +

| | TVSI | EI i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==

i i octet 2
, TMVSI val ue |
U

i I octet 3
| TMSI val ue (contd) |

e e e e e e e e e e e e e e e e e e e e e e e e e m . m— ==

i i octet 4
, TVl val ue (contd) |
O

i I octet 5
| TVl val ue (contd) |

o o e e e e e e e e e e e e e e e e e e e e e me o +

FIGURE 10.59/GSM 04.08
TMSI information element
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TMSI val ue (octet 2, 3, 4 and 5) . )
Bit 8 of octet 2 is the nost significant bit and bit
1 of octet 5 is the least significant bit.

The coding of the TMSI is left open for each
adm nistration but its length is 4 octets.

NOTE: For purposes other than paging the TMSI shoul d
be provi ded usi ng t he mobile identity
i nformation el enent.

Table 10.58/GSM 04.08
TMSI information element
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10.5.2.43 Wait Indication

The purpose of the Wait Indication information element is to provide the time the mobile station shall wait before
attempting another channel request.

The Wait Indication information element is coded as shown in figure 10.60/GSM 04.08 and table 10.59/GSM 04.08.

The Wait Indication is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
T . +
| | Wait Indication I|El i octet 1
o m e e e e e e e e e e e e e e e mmmmm e e e
I [
! T 3122 timeout val ue ! octet 2
T +
FIGURE 10.60/GSM 04.08
Wait Indication information element
e +

i T3122 tinmeout val ue (octet 22)_ ) i
| This field is coded as the binary representation of |
. the T3122 tinmeout value in seconds. |

Table 10.59/GSM 04.08
Wait Indication information element
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10.5.3 Mobility management information elements.

10.5.3.1 Authentication parameter RAND

The purpose of the Authentication Parameter RAND information element is to provide the mobile station with a
non-predictable number to be used to calculate the authentication response signature SRES and the ciphering key Kc.

The Authentication Parameter RAND information element is coded as shown in figure 10.61/GSM 04.08 and
table 10.61/GSM 04.08.

The Authentication Parameter RAND is atype 3 information element with 17 octets length.

8 7 6 5 4 3 2 1
o e o e e e e e e e e e e e e e e e e e e e e e e e +
| Aut henti cati on paranmeter RAND | El i octet 1
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e m— = =
i |
! RAND val ue ! octet 2
i ' loctet 17
e +
FIGURE 10.61/GSM 04.08

Authentication Parameter RAND information element
o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e oo - +
i RAND val ue (octet 2, 3,... and 17) ) i
| The RAND val ue consists of 128 bits. Bit 8 of octet |
| 2 is the nost significant bit while bit 1 of octet I
. 17 is the least significant bit. |
e I N NS~ +

Table 10.61/GSM 04.08
Authentication Parameter RAND information element
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10.5.3.2 Authentication parameter SRES

The purpose of the authentication parameter SRESinformation element is to provide the network with the
authentication response signature calculated in the mobile station.

The Authentication Parameter SRES information element is coded as shown in figure 10.62/GSM 04.08 and
table 10.62/GSM 04.08.

The Authentication Parameter SRESis atype 3 information element with 5 octets length.

8 7 6 5 4 3 2 1
T T +
| Aut henti cati on paraneter SRES |El i octet 1
o m e e e e e e e e e e e e e e e e e e mmmmm e e e
i [
! SRES val ue ! octet 2
i ' i octet 5
o e e +
FIGURE 10.62/GSM 04.08

Authentication Parameter SRES information element
e +
i SRES val ue (octet 2, 3, 4 and 5) ) i
| The SRES val ue consists of 32 bits. Bit 8 of octet 2 |
| 1S the nost significant bit while bit 1 of octet 5 |
, is the least significant bit. |
B I T s +

Table 10.62/GSM 04.08
Authentication Parameter SRES information element
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10.5.3.3 CM service type
The purpose of the CM Service Type information element is to specify which serviceis requested from the network.
The CM Service Type information element is coded as shown in figure 10.63/GSM 04.08 and table 10.63/GSM 04.08.

The CM Service Typeisatype 1 information element .

8 7 6 5 4 3 2 1

T . +

:+ CM service type IEl | service type | octet 1

FIGURE 10.63/GSM 04.08
CM Service Type information element

e +
i Service type (octet 1) i
I Bits |
| 4321 ) o ) ) |
| 0001 Mbile originating call establishnment |
I or packet node connection establishment |
| 0 010 Energency call establishnment |
I 0100 Short nessage service ) ) I
I 1 000 Supplenentary service activation |
! Al'l other values are reserved. !
T N N .. +

Table 10.63/GSM 04.08
CM Servi ce Type information element
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10.5.3.4 Identity type
The purpose of the Identity Type information element is to specify which identity is requested.
Thel dentity Type information element is coded as shown in figure 10.64/GSM 04.08 and table 10.64/GSM 04.08.

The Identity Typeisatype 1 information element .

8 7 6 5 4 3 2 1
o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e +
i Identity type |El i 0 itype of identity i octet 1
A | Spar e, A

FIGURE 10.64/GSM 04.08
Identity Type information element

T NS +
i Type of identity (octet 1) i
| Bits I
| 321 |
| 001 Y] |
| 010 | VEI |
| 011 | VEI SV I
| 100 Tivel |
! Al'l other values are reserved. !
T e NS +

Table 10.64/GSM 04.08
Identity Type information element
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10.5.3.5 Location updating type

The purpose of the Location Updating Type information element is to indicate whether a normal updating, a periodic
updating or an IMSI attach is wanted. It may also indicate that a follow-on request has been received from the mobile
station CM layer.

ThelLocati on Updati ng Type information element is coded as shown in figure 10.65/GSM 04.08 and
table 10.65/GSM 04.08.

The Location Updating Typeis atype 1 information element.

8 7 6 5 4 3 2 1
T T +
i Location uEdati ng i FOR i 0 i LUT i octet 1
I type I I I I Spar eI I
e +

FIGURE 10.65/GSM 04.08
Location Updating Type information element

e +
i LUT (octet 1) i
| Bits |

21
i 00 Nor mal | ocation updating i
| 01 Peri odi c uEdatl ng |
| 10 | MSI attac |
| 11 Reserved I
I FOR (octet 1) ) ) i
| The Fol l ow- On Request bit (FOR) is coded as |
I fol | ows: I
| Bit |

4
i 0 No foll owon request pending i
D1 Fol | ow- on request pendi ng |
e +

Table 10.65/GSM 04.08
Location Updating Type information element
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10.5.3.6 Reject cause

The purpose of the Reject Cause information element is to indicate the reason why a request from the mobile station is
rejected by the network.

The Reject Cause information element is coded as shown in figure 10.66/GSM 04.08 and table 10.66/GSM 04.08.

The Regject Cause is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1

o m e e e e e e e e e e e e e e e e e e e eee o +

| Rej ect cause | El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e e m ., m— ==

| |

! reject cause val ue ! octet 2
e +

FIGURE 10.66/GSM 04.08
Reject Cause information element
oot o o e e o e e e e e e e e e e e e e e e e oo o - - +
Rej ect cause val ue (octet 2)

3

[@Xe))

I MSI unknown in HLR

11 egal M

I MSI unknown in VLR

| MEl not accepted

Illegal ME

PLMN not al | owed

Locati on Area not all owed

Roaning not allowed in this
| ocation area

Network failure

Congestion

Servi ce option not supported

Request ed service option
not subscri bed

Service option tenporarily
out of order

Call cannot be identified

o
OO O O OOFrEFr OO O O0O000 FRPFPFRPROOOCOOM~O®

PR O O OOFRkF OFr O OO0OFrO FRPFRORRFRFOOo
OO P kP OO OF P OO0OFrO OORrRFOOREN

RO P O PFRPORFRFr OO O FrRPOOFr FRPOFrORrORrOoOPR

} retry upon entry into a new cell

Sermantically incorrect nmessage
I nval i d mandatory information
Message type non-existent
or not i nplemented ) )
Message type not conpatible with
the protocol state
I nformati on el ement non-exi stent
or not inpl ement ed
Conditional IE error )
Message not conpatible with
the protocol state
01111 Protocol error, unspecified

O OO O O OO00O0O OO O OO0OO0OO O0O0OOOOOO®
< P FFF P P PPRPPRPO OO O OOO0OO0O OO0OO0CO0OO0O0OO0OON
F P P P PPRPOF PP P PRPOO OO0OO0O0O00O0
OO O O OORrFPTFRO O OORrPk OOOOOOOOU‘I%

1

ot her val ue received by the nobile station
shal | be treated as 0010 0010, 'Service option
tenporarily out of order'. Any other value received
bg the network shall be treated as 0110 1111,
"Protocol error, unspecified'.

NOTE: The |listed reject cause values are defined in
Annex G

Table 10.66/GSM 04.08
Reject Cause information element
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10.5.3.7 Follow-on Proceed

The purpose of the Follow-on Proceed information element is to indicate that an MM connection may be established on
an existing RR connection.

The Follow-on Proceed information element is coded as shown in figure 10.67/GSM 04.08.

The Follow-on Proceed is atype 2 information element.

FIGURE 10.67/GSM 04.08
Follow-on Proceed information element

10.5.4 Call control information elements.

105.4.1 Extensions of codesets

There isacertain number of possible information element identifier values using the formatting rules described in
section 10.5: 128 from the type 3 & 4 information element format and at least 8 from the type 1 & 2 information
element format.

Onevaueinthetype 1 format is specified for shift operations described below. One other value in both thetype 3 & 4
and type 1 format is reserved. Thisleaves 133 information element identifier values available for assignment.

It is possible to expand this structure to eight codesets of 133 information element identifier values each. One common
valuein the type 1 format is employed in each codeset to facilitate shifting from one codeset to another. The contents of
this shift information element identifies the codeset to be used for the next information element or elements. The
codeset in use at any given timeisreferred to as the "active codeset”. By convention, codeset 0 istheinitially active
codeset.

Two codeset shifting procedures are supported: locking shift and non-locking shift.

Codeset 5 isreserved for information elements reserved for national use.

Codeset 6 isreserved for information elements specific to the local network (either public or private).

Codeset 7 isreserved for user-specific information elements.

The coding rules specified in section 10.5 shall apply for information elements belonging to any active codeset.

Transitions from one active codeset to another (i.e. by means of the locking shift procedure) may only be madeto a
codeset with a higher numerical value than the codeset being | eft.

An information element belonging to codeset 5, 6 or 7 may appear together with information elements belonging to
codeset 0, by using the non-locking shift procedure (see section 10.5.4.3).

A user or network equipment shall have the capability to recognize a shift information element and to determine the
length of the following information element, although the equipment need not be able to interpret and act on the content
of the information element. This enables the equipment to determine the start of the subsequent information element.
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10.5.4.2 Locking shift procedure

The locking shift procedure employs an information element to indicate the new active codeset. The specified codeset
remains active until another locking shift information element is encountered which specifies the use of another codeset.
For example, codeset O is active at the start of message content analysis. If alocking shift to codeset 5 is encountered,
the next information elements will be interpreted according to the information element identifiers assigned in codeset 5,
until another shift information element is encountered. This procedure is used only to shift to a higher order codeset
than the one being left.

Thelocking shift isvalid only within that message which contains the locking shift information element. At the start of
every message content analysis, the active codeset is codeset 0.

The locking shift information element uses the type 1 information element format and coding shown in
figure 10.68/GSM 04.08 and table 10.68/GSM 04.08.

| | ) ) o i 0 i ~New codeset i octet 1
| , Shift identifier, , identification |

"0" in this position i ndi cates | ocki ng shift

FIGURE 10.68/GSM 04.08
Locking shift element

not applicable

reserved )
codeset b: ormati on el enents

i nf !

for national use
i nf

t

o FrPOROR

codeset 6: ormation el ements specific
o the local network

(either public or private)

111 codeset 7. user-specific information

el enent s

Table 10.68/GSM 04.08
Locking shift element

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2

10.5.4.3

Non-locking shift procedure

377

ETSI TS 100 557 V4.24.0 (2002-12)

The non-locking shift procedure provides atemporary shift to the specified lower or higher codeset. The non-locking
shift procedure uses atype 1 information element to indicate the codeset to be used to interpret the next information
element. After the interpretation of the next information element, the active codeset is again used for interpreting any
following information elements. For example, codeset O is active at the beginning of message content analysis. If a
non-locking shift to codeset 6 is encountered, only the next information element is interpreted according to the
information element identifiers assigned in codeset 6. After thisinformation element isinterpreted, codeset O will again
be used to interpret the following information elements. A non-locking shift information element indicating the current

codeset shall not be regarded as an error.

A locking shift information element shall not follow directly a non-locking shift information element. If this
combination isreceived, it shall be interpreted as though alocking shift information element had been received.

The non-locking shift information element uses the type 1 information format and coding shown in

figure 10.69/GSM 04.08 and table 10.69/GSM 04.08.

8 7 6 4 3 2 1

T L Ty +
i i ] ] o 1 iTerrpor ry codeseti octet 1
| . Shift identifier , identification |
o e e e e oo oo - i -------------------- +

"1" in this position indi cates non-I ocki ng shift

FIGURE 10.69/GSM 04.08
Non-locking shift element

dom e e e meeeeieeieeeeiieseeaeesessescesessssseseenaana- +
i Codeset identification (octet 1): i
| bits 321 o ) |
| 00O codeset O (initially active): |
| 001 GSM 04. 08 information el ements I
i to 100 reserved ) I
| 101 codeset 5: information el enents |
I for national use I
| 110 codeset 6: information el enents |
| specific to the | ocal network |
| (either public or private) |
| 111 codeset 7: user-specific information |
. el enent s. .
e +

Table 10.69/GSM 04.08

Non-locking shift element
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10.5.4.4 Auxiliary states

The purpose of the auxiliary states information element is to describe the current status of the auxiliary states of acall in
the call control states "active" and "mobile originating modify”. (See TSs GSM 04.83 and 04.84)

The auxiliary states information element is coded as shown in figure 10.70/GSM 04.08, table 10.70/GSM 04.08 and
table 10.71/GSM 04.08.

The auxiliary statesis atype 4 information element with 3 octets length.

I ext | spare I “state | state

FIGURE 10.70/GSM 04.08
Auxiliary states information element

t
3
0 idle Not e
1 hol d request Not e
0 call held Not e
1 retrieve request Not e

PR

Note 1: These states are defined in Rec GSM 04. 83.

Table 10.70/GSM 04.08
Auxiliary states information element

I
t
1
0 idle Not e
1 MPTY request Not e
0 call in MPTY Not e
1 split request Not e

NNNN

NOTE 2: These states are defined in Rec GSM 04. 84.

Table 10.71/GSM 04.08
Auxiliary states information element
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10.5.4.5 Bearer capability

The purpose of the bearer capability information element is to describe a bearer service. The use of the bearer capability
information element in relation to compatibility checking is described in Annex B.

The bearer capability information element is coded as shown in figure 10.71/GSM 04.08 and Tables 10.72/GSM 04.08
to 10.79/GSM 04.08.

The bearer capability is atype 4 information element with a minimum length of 3 octets and a maximum length of 10
octets.

8 7 6 5 4 3 2 1
e +
: : Bearer capability IEl i octet 1
U
i |
! Length of the bearer capability contents i octet 2
o e e e e e e e e e e e m e e e e e mmmmmm e e e ===
i 0/1 i radi o i co- itransi i nformation i
| ext channel Id|n I fer | transfer | octet 3
| ,requirenent; std ;node ; capability |
r'b}i'i"b"i'"b """ o|+ """"" |
| ext , co- spare I speech version | octet 3a etc*
| 1 ding | i ndi cation |
T T .
f 1 0 { dupl . ! confi! NIRR es_ta-}
| ext spare; structure ,node ; gur., bl I octet 4*
+--- - - oo e e e e e e e e e e e e oo oo -
i 1 i 0 0 i rate i signal i ng I
, ext ,access id. , adaption | access protocol | octet 5*
D e . B S
i 0/1 i 0 : i User information isync/i
, ext layer 1 id., | ayer 1 protocol 1 async, octet 6*
{01 nunb. fnego- numb. 1T |
| ext Igtop tra- Igata | user rate | octet 6a*
, ybits jtion [bits | |
+-- - - - [ S +-- - - - oo e e e e e e o oo -
! 0/1 ! interned. | NIC! NC! _ |
;o oext | rate yon TX on RX Parity | octet 6b*
+--m-- . B
i 1 iconnection i i
| ext | el ement | nodem t ype | octet 6¢*
I I I I
+----- . B e
i 1 i 1 0 i User information i
, ext layer 2 id., | ayer 2 protocol , octet 7*
e +

FIGURE 10.71/GSM 04.08
Bearer capability information element

NOTE: The coding of the octets of the bearer capability information element is not conformingto TSCCITT
Q.931.
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Radio channel requirement (octet 3), network to MS direction

Bits 6 and 7 are spare bits. The sending side (i.e. the network) shall set bit 7 to value 0 and bit 6 to
value 1.

Radio channel requirement (octet 3) MS to network direction

When information transfer capability (octet 3) indicates other values than speech:
Bits

76

0 Oreserved

0 1 full rate support only MS

1 0 dual rate support MS/half rate preferred

1 1 dual rate support MS/full rate preferred

When information transfer capability (octet 3) indicates the value speech and no speech version
indication is present in octet 3a etc.:
Bits
76
0 Oreserved
0 1 full rate support only MS/fullrate speech version 1 supported
1 0dua rate support MS/half rate speech version 1 preferred, full rate speech version 1 also
supported

1 1 dua rate support MS/full rate speech version 1 preferred, half rate speech version 1 also
supported

When information transfer capability (octet 3) indicates the value speech and speech version
indication(s) is(are) present in octet 3a etc.:
Bits
76
0 Oreserved
0 1The MS supports at least full rate speech version 1 but does not support half rate speech
version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 0The MS supports at least full rate speech version 1 and half rate speech version 1. The MS
has a greater preference for half rate speech version 1 than for full rate speech version 1.
The complete voice codec preference is specified in octet(s) 3aetc.

11The MS supports at least full rate speech version 1 and half rate speech version 1. The MS
has a greater preference for full rate speech version 1 than for half rate speech version 1.
The complete voice codec preference is specified in octet(s) 3aetc.

Coding standard (octet 3)

Bit

5

0 GSM standardized coding as described below
1 reserved

Transfer mode (octet 3)
Bit

4

0 circuit mode

1 packet mode

Table 10.72/GSM 04.08 (1 of 2)
Bearer capability information element
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Information transfer capability (octet 3)
Bits
321
000 speech
00 1 unrestricted digital information
010 3.1kHzaudio, ex PLMN
011 facsimile group 3
111 reserved,to be used in the network.
The meaning is: alternate speech/facsimile group 3 - starting with speech.

All other values are reserved

Table 10.72/GSM 04.08 (2 of 2)
Bearer capability information element

Octet(s) 3a etc. MS to network direction
Coding

Bit
7
0 octet used for extension of information transfer capability
1 octet used for other extension of octet 3

When information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a
etc.) is coded as 0, bits 1 through 6 are coded:

Bits 5 and 6 are spare.

Speech version indication (octet(s) 3a etc.)
Bits

4321

0 0 0 0GSM full rate speech version 1

0 0 1 0GSM full rate speech version 2

0 0 0 1GSM half rate speech version 1

All other values have the meaning "speech version tbd" and shall be ignored when
received.

If octet 3 is extended with speech version indication(s) (octets 3a etc.), all speech versions
supported shall be indicated and be included in order of preference (the first octet (3a) has
the highest preference and so on).

If information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.)
is coded as 1, or the information transfer capability does not indicate speech, then the
extension octet shall be ignored.

Octet(s) 3a etc. network to MS direction

The octet(s) 3a etc. shall be ignored by the MS.

Table 10.72a/GSM 04.08
Bearer capability information element
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Bits

6 5

00 service data unit integrity
11 unstructured

Al'l other values are reserved.

Dupl ex node (octet 4)
Bit 4

0 hal f dupl ex

1 full duplex
Configuration (octet 4)
Bi t

3 . .

0 poi nt -t 0- poi nt

Al'l other values are reserved.

NI RR (octet 4) )
Negoti ation of Internediate Rate Requested)
It

2
0 No meaning is associated with this val ue
1 Data up to and including 4.8 kb/s, full rate,

non-transparent, 6 kb/s radio interface rate
i s request ed.

Est abl i shnment (octet 4)
Bit

1

0 demand

Al'l other values are reserved

Table 10.73/GSM 04.08
Bearer capability information element
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o o o e e e e e e e e e e e e e e e e e e e e e e e e e e me o +
i Access identity (octet 5) i
Bits
I 7' 6 |
I 00 octet identifier I
i Al'l other values are reserved i
I Rat e adaption (octet 5) I
Bits
5 4 I
i 00 no rate adaption ) i
| 01 V. 110/ X. 30 rate adaption I
| 10 CaTT X. 31 flag sturfing |
i Al'l other values are reserved. i
i Signalling access protocol (octet 5) i
i Bits i
| 321 |
| 001 | . 440/ 450 |
| 010 X. 21 ) o |
| 011 X. 28 - dedi cated PAD, individual NU |
| 1 00 X. 28 - dedicated PAD, universal NU I
| 101 X. 28 - non dedi cated PAD |
| 110 X. 32 |
i Al'l other values are reserved. I
b e e e e e e e e +
Table 10.74/GSM 04.08
Bearer capability information element
e +
i Layeral identity (octet 6) i
Bits
I 7' 6 |
i 01 octet identifier i
i Al'l other values are reserved i
i LBJ_ser information layer 1 protocol (octet 6) i
Its
| 54732 |
| 0000O0 default layer 1 protocol |
i Al'l other val ues reserved. I
I Synchr onous/ asynchronous (octet 6) I
| Bt |
i 0 synchr onous i
| 1 asynchronous |
b e e e e e e e e e e +

Table 10.75/GSM 04.08
Bearer capability information element
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
gynber of Stop Bits (octet 6a)
It
7 - - - .
0 1 bit (This value is also used in the
case of synchronous nopde)
1 2 bits

Negoti ati on (octet 6a)

glt
0 i n-band negotiation not possible
NOTE: See Rec. V.110 and X 30

Al'l other values are reserved

Number of data bits excluding parity bit
bf present (octet 6a)
It

5

0 7 bits ) ) )

1 8 bits (this value is also used in the
case of bit oriented protocols)

User rate (octet 6a)

Bits
4321
0001 0.3 kbit/s Recommendation X. 1 and V. 110
0010 1.2 kbit/s Recomendation X. 1 and V. 110
0011 2.4 kbit/s Recommendation X. 1 and V. 110
0100 4.8 kbit/s Recommendation X.1 and V. 110
0101 9.6 kbit/s Recommendation X. 1 and V. 110
0110 12.0 kbit/s transparent
&non conpliance with X.1 and V. 110)
0111 .2 kbit/s/75 bit/s Reconmendation V.23
(asymetric) X. 1, V. 110.
All other values are reserved.

For facsimle ?roup 3 calls the user rate
indicates the first and maxi mum speed the
mobi l e station is using.

Table 10.76/GSM 04.08
Bearer capability information element
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Cctet 6b for V.110/X. 30 rate adaption

Internediate rate (octet 6b)
Bits

76

00 reserved

01 reserved

10 8 kbit/s

11 16 kbit/s

Net wor k i ndependent clock (NIC) on transmi ssion (Tx)
gpctet 6b) (See Rec. V.110 and X 30)
It

5

0 does not require to send data with
net wor k i ndependent cl ock

1 requires to send data with network

i ndependent cl ock

Net wor k i ndependent clock (NIC) on reception (Rx)
gpctet 6b) (See Rec. V.110 and X 30)
It

4 . .

0 cannot accept data with network independent
clock (i.e. sender does not support this
opti onal procedure) )

1 can accept data with network independent
clock (i.e. sender does support this
optional procedure)

Parity information (octet 6b)

Bits

321

000 odd

010 even

011 none

100 forced to O
101 forced to 1

All other values are reserved.

Table 10.77/GSM 04.08
Bearer capability information element
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N NN N . +
gpnnection el ement (octet 6c¢)
It
76
00 t ranspar ent
01 non transparent (RLP)
10 bot h, transparent preferred
11 both, non transparent preferred

The requestinP end (e.g. the one sending the SETUP
nessage) should use the 4 val ues depending on its
capabilities to support the different nodes. The answe-
ring party shall only use the codings 00 or 01, based
on Its own capabilities and the proposed choice if any.
If both M5 and network supFort bot h transparent and non
transparent, priority should be given to the M5 prefe-

rence.
Modem type (octet 6c)

Bits

54321

00O0O00O none

00001 V. 21

00010 V. 22

00011 V.22 bis

00100 V. 23

00101 V.26 ter

00110 V. 32

00111 nodem for undefined interface
01000 aut obaudi ng type 1

All other values are reserved.

Table 10.78/GSM 04.08
Bearer capability information element
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o e e e e e e e e e e e e e e e e e e e mm e e mm e e mmmm e e e e e m— -
[}
i Layera2 identity (octet 7)
I Bits
| 7 6 ) o
| 10 octet identifier
i Al'l other values are reserved
i User information |ayer 2 protocol (octet 7)
i Bits
| 54321 ) )
| 00110 recomendation X 25, link |evel
| 01000 | SO 6429, codeset 0 (DC1l/DC3)
| 01001 X. 75 layer 2 nodified (teletex)
] 01010 vi deotex profile 1 )
| 01100 COPnoFI Ct (Character oriented Protocol
| with no Fl ow Control nechanism
i Al'l other values are reserved.
I
o e m e e e e e e e e e e e e e e e e e e e mmmmmm e e e mm e e e e e — =

10.5.45.1

Table 10.79/GSM 04.08
Bearer capability information element

Static conditions for the bearer capability IE contents

If the information transfer capability field (octet 3) indicates "speech”, octets 4, 5, 6, 6a, 6b, 6¢, and 7 shall not be

included.

If the information transfer capability field (octet 3) indicates " speech”, octet 3a etc shall be included only if the MS

supports at least one speech version other than:
- GSM full rate speech version 1,
- GSM half rate speech verion 1.

If the information transfer capability field (octet 3) indicates a value different from "speech”, octets 4, 5, 6, 6a, 6b, and

6c¢ shall be included.

If the information transfer capability field (octet 3) indicates "facsimile group 3", the modem type field (octet 6¢) shall

indicate "none".

The modem type field (octet 6¢) shall not indicate "autobauding type 1" unless the connection element field (octet 6¢)

indicates "non transparent"
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10.5.4.5a  Call Control Capabilities

The purpose of the Call Control Capabilities information element is to identify the call control capabilities of the mobile
station.

The Call Control Capabilities information element is coded as shown in figure 10.71a/GSM 04.08 and
table 10.799/GSM 04.08.

The Call Control Capabilitesis atype 4 information element with alength of 3 octets.

8 7 6 5 4 3 2 1
T . +
| | Call Control Capabilities IEl i octet 1
o m e e e e e e e e e e e e e e e e mmmmmm e e
i I
! Length of Call Control Capabilities contents I octet 2
e
0 0 0 0 0 0 0 1
. spare DTMF | octet 3
T T +
Figure 10.71a/GSM 04.08

Call Control Capabilities information element

o +

i DTMF (octet 3, bit 1) ) )

| 0 This value is reserved for earlier versions of
| the protocol. _ _

| 1 This value_indicates that the nobile station

| supports DTMF as specified in section 5.5.7 of
| thi s specification.

I

Table 10.79a/GSM 04.08
Call Control Capabilities
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10.5.4.6 Call state
The purpose of the call state information element is to describe the current status of a call, (see section 5.1).
The call state information element is coded as shown in figure 10.72/GSM 04.08 and table 10.80/GSM 04.08.

The call stateisatype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
oo e e e e e e e e e e e e e e e e e e e e e e me e +
| | call state |1EI i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==
i codi ng i ) ) i
. standard ; call state value (coded in binary), octet 2
U

FIGURE 10.72/GSM 04.08
Call state information element

o e o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o — o +

Codi ng standard (octet 2)

Bits

st andardi zed codi ng as described in
CCaTT Rec. Q931

reserved for other international

st andar ds

nati onal standard

standard defined for the GSM PLMS
as descri bed bel ow

PR O O
PO P, ON

Codi ng standards other than "1 1 - Standard defined for the
GSM PLMNS" shall not be used if the call state can be
represented with the GSM standardi zed codi ng.

The nobile station or network need not support any other
%E'c\j/:\lgg standard than "1 1 - Standard defined for the GSM
If a call state IE i ndi cating a coding standard not )
sup[)orted by the receiver is received, call state "active"
shal | be assuned.

Call state value (octet 2)

Bits
654321
000000 UO- null NO - nul |
000010 U0 1- MMconnection NO. 1- MM connecti on
pendi ng pendi ng
000001 U1 - call intiated N1l - call initiated
000011 U3 - nobile originating N3 - nobile origina-
call proceeding ting call proceedi ng,
000100 W- call delivered N4 - call deliveredI
000110 U6 - call present N6 - call present |
000111 U7 - call received N7 - call received |
001000 U8 - connect request N8 - connect requestI
001001 W - nobile term nating N9-rrobi|ete_rm'na-|
call confirned ting call conflrr‘ne'dI
001010 ULO0- active N10- active |
001011 ULLlL- disconnect request |
001100 Ul2- disconnect indication N12-disconnect |
i ndi cation |
010011 UL9- release request. N19- rel ease request,
011010 U26- nobile originating N26- nobile origina-
nmodi fy ) ) ting nodify |
011011 U27- nobile termnating N27- n"pblletermna—I
nmodi fy ting nodify |
011100 N28- connect indication,
e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +

Table 10.80/GSM 04.08
Call state information element
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10.5.4.7 Called party BCD number
The purpose of the called party BCD number information element isto identify the called party.

The called party BCD number information element is coded as shown in figure 10.73/GSM 04.08 and
table 10.81/GSM 04.08.

The called party BCD number is atype 4 information element with a minimum length of 3 octets and a maximum
length of 13 octets.

8 7 6 5 4 3 2 1

oo e e e e e e e e e e e e e e e e e e e e e e me e +
| | Cal l ed party BCD nunber |EIl i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e e m ., m— ===
i I
! Length of called party BCD nunber contents I octet 2
e
i 1 i type of i Nunmberi ng pl an I
,oext nunber | identification | octet 3
Fom e e a e o Fom e e a oo
I I |
! Number digit 2 ! Number digit 1 I octet 4*
o e e e e e e oo oo - oo e e e e e e e oo oo -
I I I
! Number digit 4 ! Number digit 3 i octet 5*
j T j T |

2) : :
e +

FIGURE 10.73/GSM 04.08
Called party BCD number information element

NOTE 1: The number digit(s) in octet 4 precedes the digit(s) in octet 5 etc. The number digit which would be
entered first islocated in octet 4, bits 1 to 4.

NOTE 2: If the called party BCD number contains an odd number of digits, bits 5 to 8 of the last octet shall be
filled with an end mark coded as"1111".

Since the information element must contain the complete called party BCD number there is no need for an additional
complete indication.

Type of nunber (octet 3) (Note 1)
Bits

[@Xe))

RPORPORORFROUI

unknown (Note 2)

i nternational nunber (Note 3, Note 5)
nati onal nunber (Note 3)

net wor k specific nunber (Note 4)

dedi cat ed access, short code
reserved

reserved )

reserved for extension

RPRRPRROOOON

Table 10.81/GSM 04.08
Called party BCD number

NOTE 1: For the definition of "number" see CCITT Recommendation 1.330 and GSM 03.03.

NOTE 2: The type of number "unknown" is used when the user or the network has no knowledge of the type of
number, e.g. international number, national number, etc. In this case the number digitsfield is organized
according to the network dialling plan, e.g. prefix or escape digits might be present.

NOTE 3: Prefix or escape digits shall not be included.
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NOTE 4: Thetype of number "network specific number” is used to indicate administration/service number specific
to the serving network, e.g. used to access an operator.

NOTE5: Theinternational format shall be accepted by the MSC when the call is destined to a destination in the
same country as the MSC.

Nunbering plan identification (octet 3)

Nunber plan (applies for type of number = 000,
001, 010 and 100)

I I
| |
I |
| |
i Bits i
| 4321 |
| 0 000 unknown ) |
| 0001 |SDNtelephony nunbering plan |
| (Rec. E. 164/E. 163) ) |
| 0 011 data nunbering plan (Recomrendation X 121g |
| 0100 telex nunbering plan (Recomendation F.69 |
| 1000 nati onal nunbering plan |
| 1001 private nunbering plan |
I 1111 reserved for extension I
! Al'l other values are reserved. !

Table 10.81/GSM 04.08
Called party BCD number (continued)

When an MSisthe recipient of number information from the network, any incompatibility between the
number digits and the number plan identification shall be ignored and a STATUS message shall not be
sent to the network.

In the case of numbering plan "unknown", the number digits field is organized according to the network
dialling plan; e.g. prefix or escape digits might be present.

T N NN . +
iN_un‘oer digits (octets 4, etc.) i
IB|ts Nurmber digit val ue I
I4321 or |
I8765 |
I0000 0 |
I0001 1 |
I0010 2 |
I0011 3 |
I0100 4 |
I0101 5 |
I0110 6 |
IOlll 7 I
I1000 8 |
I1001 9 |
}1010 * }
I1011 # |
I1100 a I
I1101 b |
1110 c _ |
I1111 used as an endnark in the case of an oddI
| |

nurmber of nunber digits

Table 10.81/GSM 04.08
Called party BCD number (continued)
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10.5.4.8 Called party subaddress

The purpose of the Called party subaddress is to identify the subaddress of the called party of a call. For the definition
of asubaddress see Rec. CCITT 1.330.

The Called party subaddress information element is coded as shown in figure 10.74/GSM 04.08 and
Tablel0.82/GSM 04.08

The called party subaddressis a type 4 information element with a minimum length of 2 octets and a maximum length
of 23 octets.

8 7 6 5 4 3 2 1
e +
: : Call ed party Subaddress |El i octet 1
U
| |
! Length of called party subaddress contents i octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e m e m— ==
i 1 ! type of { odd/ ev! 0 0 0 }
. oext subaddr ess  I'ndi ca; spare | octet 3*
U
| |
! Subaddress i nformation ! octet 4*
: : © etc.
oo e e e e e e e e e e e e e e e e e e e e e e me e +
FIGURE 10.74/GSM 04.08
Called party subaddress

oot o o o e e e e e e e e e e e e e e e e e e o oo - +

Type of subaddress (octet 3)

Bits

765

000 NSAP ( X. 213/1 SO 8348 AD2)

010 User specified

Al'l other values are reserved

gﬂd/even i ndi cator (octet 3)

It

4 -

0 even nunber of address signals

1 odd nunber of address signals

NOTE: The odd/even indicator is used when the type of
subaddress is "user specified' and the coding is BCD.

Subaddress i nformation (octet 4, etc...)

The NSAP X.213/1SC8348AD2 address shall be formatted
as sEeu fied by octet 4 which contains the Authority
and Format |dentifier (AFI L_. The encoding is made ac-
cording to the "preferred |nar¥/ encodi ng" as defined
in X 213/1S08348AD2. For the definition of this type
of subaddress, see Rec. CCITT |.334.

A coding exanple is given in ANNEX A

For User-specific subaddress, this field is encoded
accordi nP to the user specification, subject to a
mexi mum 'ength of 20 octets. Wen interworking with
X. 25 networks BCD codi ng should be appli ed.

NOTE: It is recommended that users apply NSAP subad-
dress type since this subaddress type allows the use
of decimal, binary and | A5 characters in a standar-
di sed manner.

Table 10.82/GSM 04.08
Called party subaddress
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10.5.4.9 Calling party BCD number
The purpose of the calling party BCD number information element is to identify the origin of acall.

The calling party BCD number information element is coded as shown in figure 10.75/GSM 04.08 and
table 10.83/GSM 04.08.

The calling party BCD number is atype 4 information element. In the network to mobile station direction it has a
minimum length of 3 octets and a maximum length of 14 octets. (This information element is not used in the mobile
station to network direction.)

8 7 6 5 4 3 2 1
e +
L | Calling party BCD nunber |El i octet 1
Co e |
!+ Length of calling party BCD nunber contents i octet 2
i 0/1 i type of i Nunberi ng pl an i
,oext number | identification | octet 3
+--- - - oo s o e e o e e e e e e e e e oo oo
i 1 i presentat. i 0 0 0 i screeni ng I
, ext ; indicator | Spare , indicator | octet 3a*
e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e —— ==
I I I
! Nunmber digit 2 ! Nurmber digit 1 I octet 4*
oo e e e e e e e oo oo - o e e e e e e e oo oo
I I I
! Number digit 4 ! Number digit 3 i octet 5*
[Tt [Tt |
! ! !
o o +

FIGURE 10.75/GSM 04.08
Calling party BCD number information element

The contents of octets 3, 4, etc. are coded as shown in table 10.81. The coding of octet 3ais defined in table 10.83
below.

If the calling party BCD number contains an odd number of digits, bits 5 to 8 of the last octet shall be filled with an end
mark coded as"1111".

S +
Presentation indicator (octet 3a)
Bits
7 6
00 Present ati on al |l owed
01 Presentation restricted
10 Nunber not avail able due to interworking
11 Reser ved

If octet 3a is onmtted the value "00 - Presentation
al l oned" is assumed.

Bits

21

00 User - provi ded, not screened

01 User - provi ded, verified and passed
10 User - provi ded, verified and tail ed
11 Net wor k provi ded

If octet 3a is onmitted the value "0 O - User provided,
not screened" is assumned.

I
|
|
|
|
|
|
|
|
|
|
|
i Screeni ng indicator (octet 3a)
|
|
|
|
|
|
|
|
|
|
[}

Table 10.83/GSM 04.08
Calling party BCD number
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10.5.4.10  Calling party subaddress

The purpose of the Calling party subaddressisto identify a subaddress associated with the origin of acall. For the
definition of a subaddress see Rec. CCITT 1.330.

The Calling party subaddressinformation element is coded as shown in figure 10.76/GSM 04.08 and
table 10.84/GSM 04.08

The calling party subaddressis atype 4 information element with a minimum length of 2 octets and a maximum length
of 23 octets.

8 7 6 5 4 3 2 1
e +
: : Calling party Subaddress |El i octet 1
U
| |
! Length of calling party subaddress contents i octet 2
e e e e e e e e e e e e e e e e e e e e e e e e m . —— -
i 1 ! type of { odd/ ev! 0 0 0 }
. oext subaddr ess  I'ndi ca; | octet 3*
U
| |
! Subaddress i nformation ! octet 4*
: : etc.
oo e e e e e e e e e e e e e e e e e e e e e e me e +

FIGURE 10.76/GSM 04.08
Calling party subaddress

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 395 ETSI TS 100 557 V4.24.0 (2002-12)
Type of subaddress (octet 3)
Bits
6
00

\‘
[@)é)]

NSAP (X. 213/1 SO 8348 AD2)
10 User specified
Al other values are reserved

o

gﬁd/even i ndi cator (octet 3)
It

even nunber of address signals
odd nunber of address signals

—ROM

The odd/even indicator is used when the type of
subaddress is "user specified" and the coding is BCD

+ +
I I
I I
I [
I I
I [
I I
I [
I I
I [
I I
I [
I I
I [
I I
I [
I I
I [
I Subaddress i nformation (octet 4, etc...) i
| The NSAP X.213/1SCB8348AD2 address shall be formatted

| as sEeC|f|ed by octet 4 which contains the Authority |
| and Format Identifier (AFlI). The encoding is made ac-

| pordln% to the "preferred |nar¥_encpd|ng" as defined

| in X. 213/ 1 S08348AD2. For the definition of this type

| of this type of subaddress, see Rec. CCITT |.332. |
I I
I [
I I
I [
I I
I [
I I
I [
I I
I [
I I
I [
I I
+ +

A coding exanple is given in ANNEX A

For User-specific subaddress, this field is encoded
accprdlnP to the user specification, subject to a
maxi nrum [length of 20 octets. Wen interworking with
X. 25 networks BCD codi ng should be appli ed.

NOTE: It is reconmended that users apply NSAP subad-
dress type since this subaddress type allows the use
of decimal, binary and | A5 characters in a standar-
di sed nmanner.

Table 10.84/GSM 04.08
Calling party subaddress

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 396 ETSI TS 100 557 V4.24.0 (2002-12)

10.5.4.11 Cause

The purpose of the cause information element isto describe the reason for generating certain messages, to provide
diagnostic information in the event of procedural errors and to indicate the location of the cause originator.

The cause information element is coded as shown in figure 10.77/GSM 04.08 and Tables 10.85 and 10.86/GSM 04.08.
The cause is atype 4 information element with a minimum length of 4 octets and a maximum length of 32 octets.

The cause information element may be repeated in a message.

8 7 6 5 4 3 2 1
e +
: : Cause | El i octet 1
e |
I
! Length of cause contents i octet 2
o m e e e e e e e e e e e e m e e e e e mmmmmm e e e e ===
i 0/1! coding | 0 ! _ }
. ext | standard |spare, | ocation | octet 3
+--- - - oo s o e e e e e e e e e e e e e oo oo -
i 1 i ) I octet 3a*
,oext recomendat i on |
D e T TS |
I 1 I
! ext ! cause val ue I octet 4
e |
I
! di agnostic(s) if any ! octet 5*
: © octet N+
T . +

FIGURE 10.77/GSM 04.08
Cause information element

If the default val ue applies for the recommendation field, octet 3a shall be omitted

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 397 ETSI TS 100 557 V4.24.0 (2002-12)

T N N N SN +
gpding standard (octet 3)
It
7 6 - - - -
00 Coding as specified in COTT Rec. Q931
01 Reserved for other international standards
10 Nat i onal standard
11 St andard defined for the GSM PLMNS as descri bed

bel ow and in table 10.86/ GSM 04. 08

Codi ng standards other than "1 1 - Standard defined for
the GSM PLMNS" shall not be used if the cause can be
represented with the GSM standardi zed codi ng.

The nobile station or network need not support any other
gﬁ%hgg standard than "1 1 - Standard defined for the GSM

If a céuse IE_indica;ing a coding standard not supported by
the receiver is received, cause "interworking, unspecified"
shal | be assuned.

Location (octet 3)

Bits

4321

0000 user

0001 private network serving the | ocal user
0010 public network serving the l[ocal user
0011 transit network )

0100 public network serving the renote user
0101 private network serving the renote user
0111 I nternational network

1010 net wor k beyond i nt erworki ng point

All other values are reserved.

Reconmendati on (octet 3a)
COctet 3a shall not be included if the coding standard is
coded as "1 1 - Standard defined for GSM PL "

If the coding standard is different from"1 1 - Standard
defined for M PLMNS", the coding of octet 3a, if included
and octets 4 to Nis according to that coding standard.

Table 10.85/GSM 04.08
Cause information element
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Cause val ue (octet 4)

The cause value is divided in two fields: a class (bits 5
through 7) and a value within the class (bits 1 through 4).

The class indicates the general nature of the event.

C ass (000): nor mal event

C ass (001): nor mal event

C ass (010): resource unavail abl e

Class (011): service or option not avail able

C ass (100): service or option not inplenmented

Class (101): invalid nmessage (e.g. paraneter out of range)
O ass (110): protocol error (e.g. unknown message)

The cause values are listed in Table 10.86/ GSM 04. 08 bel ow
and defined in Annex H.

Di agnostic(s) (octet 5)

Di agnostic information is not available for every cause, see
Tabl'e 10. 86/ GSM 04. 08 bel ow.

When avail able, the diagnostic(s) is coded in the sane way

[}
|
|
|
|
|
|
|
|
|
|
|
|
|
G ass (111): I nt er wor ki ng i
|
|
|
|
|
|
|
|
|
as the corresponding information element in section 10. i

|

I

The inclusion of diagnostic(s) is optional.

Table 10.85/GSM 04.08
Cause information element (continued)
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Cause vaIueiCauseiCause iU ag- iRenarks
a assivalue jnum Inostlc
7654321 | | |
ooolooo1 1 IUnaSS|gned (unal | ocat ed) I Note 9

| | | nunber | |
00 0}0 01 1} 3 iNo route to destination i Not e 9}
00 OIO 11 0I 6 IChannel unaccept abl e |- |
00 Oll 00 0I 8. IC)perator determ ned barring | |
8 8 %Ig 8 8 gl %9. ItgrnaL call clearing | Note 9
. usy -
00 lIO 01 OI 18. Ihb user respondi ng i - i
00 1|0 01 1I 19. IUSe alertlng no answer | .
0010101 21 IC‘all rejecte | Note 9 - user
I | nooPPL 0,029y
00 1}0 11 0} 22. iNunber changed iN?w desg;nation
not e
00 1}1 01 0} 26. ihbn sel ected user clearing i - i
00 1|1 01 1I 27. IDestlnatlon out of order |- |
00 1|1 10 0I 28. IInvalld nunber format (in- |- |
| I Iconplete numnber) | |
00 1|1 10 1I 29. IFaC|I|ty rejected | Not e %
00 1|1 11 0I 30. IResponse to STATUS ENQUI RY |- |
00 1|1 11 1I 31. INornal unspeci fied |- |
01 OIO 01 0I 34. Ihb ci rcui t/ channel avallableI - |
01 OIO 11 0I 38. Ihbtmork out of order |- |
01 Oll 00 1I 41. ITerrporary failure |- I
01 Oll 01 0I 42, IS t chi ng equi pnent conges- |- I
tion
01 0}1 01 1} 43. iA@cess i nformation dlscardediD scarded i nf o-
| I | I mat i on el enent
| | | | kdePtlgSers
not e
01 0}1 10 0} 44, i equested circuit/channel i - i
| | | not avail abl e I I
01 Oll 11 1I 47. | Resour ces unavallable un- - |
| | | specified | |
01 1|0 00 1I 49, IQpalltY of service | Not e |
| | | unavai abl e | |
01 1|0 01 0I 50. IRequested facility not sub- | Not e |
| I Iscrlbed | |
01 1|0 11 1I 55. IIncown calls barred wth- | Note 1
in the
01 1}1 00 1} 57. iBearer capability not au- i Not e 3}
| I Ithorlzed | |
01 1|1 01 0I 58. IBearer capablllty not pre- | Not e 3I
| I Isently avail abl e | |
01 1|1 11 1I 63. ISerwce or option not |- |
| | Iavallable unspeci fied | |
100000 1I 65. IBearer servi ce not | Not e 3I
I I I I

i mpl emrent ed

Table 10.86/GSM 04.08
Cause information element values
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Cause val ue

Cl ass! Val ue

7
1
1
1

N
o o o o

[EEY
o

1
1
1
1

6

o O O

|
5}4
o}o
o}o
o}o

|
0}1
1}0
1}0
1}1

|
1}1

011

N

o}o

3

1
1
1

o +» O B
o +» O B

o
[EEY

o

N

2

0
0
1

0
1
1
1

400
i CauseiCause i
InunberI I
| | |
4 | |
0} 68. i ACM equal to or greater i
I | t han ACMhax I
1I 69. IRequested facility not |
I I| | enent ed I
0I 70. ICh y restricted digital |
| I|nfornat|on bear er |
| Icapablllty is avail abl e |
1I 79. ISerwce or option not |
| ||nplenented unspecified
1I 81. II valid transaction iden- |
| | tifier value |
1I 87. | User not nenber of CUG |
OI 88. Ilnconpatible destination
| | |
1} 91. ilnvalld transit network se-i
| IIectlon |
1I 95. ISenantlcally i ncorrect |
| | Tessage |
0I 96. IInvalld mandat ory i nf or na-
| It|on |
ll 97. INbssage tyFe non- exi st ent i
| | or not i npl enent ed |
0I 98. IMassage type not conpatlbleI
| Ivv|th protocol state |
1I 99. II nformati on el enent non- ex-I
| |18 stent or not i npl enented |
| | |
OIlOO. IConditionaI | E error I
| | |
| | |
lIlOl I ssage not conpatible mnthi
| Igrotocol state |
0|102 I ecovery on timer expiry I
1}111 iProtocoI error, unspe0|f|edl
1,127 , I nterwor ki ng, unspeC|f|ed

All other valuesin the range O to 31 shall be treated as cause 31.

All other valuesin the range 32 to 47 shall be treated as cause 47.

All other valuesin the range 48 to 63 shall be treated as cause 63.

All other valuesin the range 64 to 79 shall be treated as cause 79.

All other valuesin the range 80 to 95 shall be treated as cause 95.
All other valuesin the range 96 to 111 shall be treated as cause 111.
All other valuesin the range 112 to 127 shall be treated as cause 127.

Table 10.86/GSM 04.08
Cause information element values (continued)
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I ncorrpatl bl e
par anet er
(Note 2)

I nf or mat i on
el ement

i dentifier(s)
I\/Essage type

I\/Essage type

| nf or mat i on
el ement

i dentifier(s)
(notes 6,7)

I nformati on
el ement

i dentifier(s)
(note 6)
I\/Essage type

Ti mer nunber
(note 8)
I



3GPP TS 04.08 version 4.24.0 GSM Phase 2 401 ETSI TS 100 557 V4.24.0 (2002-12)

NOTE 1

Diagnostics for supplementary services are handled as follows:

octet 5, bit 8:

Thisis an extension bit as defined in the preliminary part of section 10.5. In this version of this protocol,
thisbit shall be set to 1. If it is set to zero, the contents of the following octets shall be ignored.

octet 5, bit 7-1:

NOTE 2:
NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

0000001 - Outgoing calls barred within CUG

0000010 - No CUG selected

0000011 - Unknown CUG index

0000100 - CUG index incompatible with requested basic service
0000101 - CUG call failure, unspecified

0000110 - CLIR not subscribed

All other values shall be ignored.

The incompatible parameter is composed of the incompatible information element identifier.

The format of the diagnostic field for cause numbers 57, 58 and 65 is as shown in
figure 10.71/GSM 04.08 and Tables 10.7248a/GSM 04.08 to 10.79/GSM 04.08.

The user supplied diagnostics field is encoded according to the user specification, subject to the
maximum length of the cause information element. The coding of user supplied diagnostics should be
made in such away that it does not conflict with the coding described in note 9 below.

The new destination is formatted as the called party BCD number information element, including
information element identifier.

Locking and non-locking shift procedures described in sections 10.5.4.2 and 3 are applied. In principle,
information e ement identifiers are ordered in the same order as the information elementsin the received

message.

When only the locking shift information element is included and no information element identifier
follows, it means that the codeset in the locking shift itself is not implemented.

The timer number is coded in |A5 characters, e.g., T308 iscoded as"3" "0" "8". The following coding is
used in each octet:

bit 8 ; spare"0"

bits 7-1 : IA5 character

Octet 5 carries"3", octet 5acarries "0", etc.

The following coding is used for octet 5:

hit8 :1

bits 7-3 : 00000

bits 2-1 : condition as follows:
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00 - unknown
01 - permanent

10 - transient

10.5.4.11a CLIR suppression

The CLIR suppression information element may be sent by the mobile station to the network in the SETUP message.
The useisdefined in GSM 04.81.

The CLIR suppression information element is coded as shown in figure 10.78/GSM 04.08.

The CLIR suppression is atype 2 information element.

| | CLI R suppression |El | octet 1

FIGURE 10.78/GSM 04.08
CLIR suppression information element

10.5.4.11b CLIR invocation

The CLIR invocation information element may be sent by the mobile station to the network in the SETUP message. The
use isdefined in GSM 04.81.

The CLIR invocation information element is coded as shown in figure 10.78a/GSM 04.08.

The CLIR invocation is atype 2 information element.

| | CLIR invocation | El | octet 1

FIGURE 10.78a/GSM 04.08
CLIR invocation information element

10.5.4.12  Congestion level
The purpose of the congestion level information element is to describe the congestion status of the call.
The congestion level information element is coded as shown in figure 10.79/GSM 04.08 and table 10.87/GSM 04.08.

The congestion level isatype 1 information element.

i iOonges}i on | evel i ' octet 1

FIGURE 10.79/GSM 04.08
Congestion level information element
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T e +
i Congestion |level (octet 1) i
| bits |
| 4321 ) |
| 0000 recei ver ready |
| 1111 recei ver not ready |
! Al'l other values are reserved. !
R I O . +

Table 10.87/GSM 04.08
Congestion level information element
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10.5.4.13  Connected number
The purpose of the connected number information element is to identify the connected party of a call.
The connected number information element is coded as shown in figure 10.80/GSM 04.08

The connected number is atype 4 information element with a minimum length of 3 octets and a maximum length of 14
octets.

8 7 6 5 4 3 2 1
RS +
| | Connect ed nunber 1El i octet 1
o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e ...
| Length of connected nunber contents i octet 2
o e e e e e e e e e e e e e e e e e e e e e e e e e e e
i 0/1 i Type of nunber i ~Nunber pl an i octet 3
. oext , identification | note 1)
HFo- o - - - oo s o e e e e e e e e e e e e e — oo -
i 1 i Presentation O 0 0 i Scr eeni ng I octet 3a*
. ext ;| indicator | Spar e . indicator | note 1)
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ..
! Number digit 2 ! Number digit 1 } octet 4*
+------------_—-_— --------- +------------_—-_— -------- | note l)
| Number digit 4 | Number digit 3 | oct et 51)
R e e not e
| note 2) | ! :
B T . +

Figure 10.80/GSM 04.08

The contents of octets 3,4,5, etc ... are coded as shown in table 10.81/GSM 04.08. The coding of octet 3ais defined in
table 10.83/GSM 04.08.

If the connected number contains an odd number of digits, bits 5 to 8 of the last octet shall be filled with the end mark
coded as"1111".

10.5.4.14 Connected subaddress

The purpose of the connected subaddress information element is to identify a subaddress associated with the connected
party of acal.

The connected subaddress information element is coded as shown in figure 10.81/GSM 04.08

The connected subaddress is a type 4 information element with a minimum length of 2 octets and a maximum length of
23 octets.

8 7 6 5 4 3 2 1

e +

| | Connect ed subaddress | El i octet 1
e

| Length of connected subaddress contents I octet 2
e

i 1 i Type of odd/even O 0 0 I octet 3*
,oext subaddress i ndi cator Spar e |

e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e, m—— =

| Subaddress i nformation ! octet 4*

: . etc

O +

Figure 10.81/GSM 04.08

The coding for Type of subaddress, odd/even indicator, and subaddress information isin table 10.82/GSM 04.08.
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10.5.4.15  Facility

The purpose of the facility information element is to transport supplementary service related information. Within the
scope of GSM 04.08 the content of the Facility information field is an array of octets. The usage of this transportation
mechanism is defined in GSM 04.80.

The facility information element is coded as shown in figure 10.82/GSM 04.08

The facility isatype 4 information element with a minimum length of 2 octets. No upper length limit is specified except
for that given by the maximum number of octetsin a L3 message (see GSM 04.06).

8 7 6 5 4 3 2 1
o +
: : Facility |El i octet 1
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m = -
| Length of facility contents I octet 2
oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e m = -
! Facility information (see GSM 04. 80) I octet 3-7*

Figure 10.82/GSM 04.08

10.5.4.16  High layer compatibility

The purpose of the high layer compatibility information element is to provide a means which should be used by the
remote user for compatibility checking. See Annex B.

The high layer compatibility information element is coded as shown in figure 10.83/GSM 04.08 and
table 10.88/GSM 04.08.

The high layer compatibility is a type 4 information element with a minimum length of 2 octets and a maximum length
of 5 octets.

NOTE: The high layer compatibility information element is transported transparently by a PLMN between a call
originating entity (e.g. acalling user) and the addressed entity (e.g. aremote user or a high layer function
network node addressed by the call originating entity). However, if explicitly requested by the user (at
subscription time), a network which provides some capabilities to realize teleservices may interpret this
information to provide a particular service.

8 7 6 5 4 3 2 1
e +
L : H gh | ayer conpatibility |El i octet 1
Co e |
!+ Length of high layer conpatibility contents i octet 2
i 1 i codi ng i ] ) i presentat. i
| ext | st andar d | interpretation  net hod of | octet 3*
| | | | Prot ocol |
L L , (profile I
o/l | octet 4*
! ext ! H gh | ayer characteristics identificati oni
e
i 1 i Ext ended hi gh | ayer characteristics i octet 4a*
. ext identification . (note)
U

FIGURE 10.83/GSM 04.08
High layer compatibility information element

If the value part of the |E is empty, the |E indicates "not applicable”.

NOTE: Octet 4a may be present e.g. when octet 4 indicates Maintenance or Management.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 406 ETSI TS 100 557 V4.24.0 (2002-12)

Codi ?:%I standard (octet 3)
see TT Recommendation Q 931.

Interpretation (octet 3)
see CCITT Recommendati on Q 931.

Presentation nmethod of protocol profile (octet 3)
see CCITT Recommendati on Q 931.

Hi gh | ayer characteristics identification (octet 4)
see CCITT Recommendati on Q 931.

Ext ended high | ayer characteristics identification
(octet 4a) ]
see CCITT Recommendati on Q 931.

Table 10.88/GSM 04.08
High layer compatibility information element

10.5.4.16.1 Static conditions for the high layer compatibility IE contents

Either the value part of the |E is empty, or it contains at least octet 3 and 4.
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10.5.4.17  Keypad facility

The purpose of the keypad facility information element isto convey | A5 characters, e.g. entered by means of aterminal
keypad. (Note).

The keypad facility information element is coded as shown in figure 10.84/GSM 04.08.

The keypad facility is atype 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
oo e e e e e e e e e e e e e e e e e e e e e e me e +
:+ :+ Keypad facility IEI i octet 1
i Sparei ] ] i
. 0 | Keypad information (1A5 character) , octet 2
e

FIGURE 10.84/GSM 04.08
Keypad facility information element

NOTE: Inthe GSM system thisinformation element is only used to transfer one DTMF digit (O, 1, ..., 9, A, B, C,
D, *, #) as one | A5 character.

10.5.4.18 Low layer compatibility

The purpose of the low layer compatibility information element is to provide a means which should be used for
compatibility checking by an addressed entity (e.g., aremote user or an interworking unit or a high layer function
network node addressed by the calling user). The low layer compatibility information element is transferred
transparently by aPLMN between the call originating entity (e.g. the calling user) and the addressed entity.

Except for the information element identifier, the low layer compatibility information element is coded asin ETS 300
102-1.

The low layer compatibility is atype 4 information element with a minimum length of 2 octets and a maximum length
of 15 octets.

8 7 6 5 4 3 2 1
T . +
:+ | Low | ayer conpatibility IEI octet 1
| Length of the low |ayer conpatibility contents;, octet 2
octet 3*

[}
|
I
|
I
The followi ng octets are coded I
as described in ETS 300 102-1 |

I

I

FIGURE 10.85/GSM 04.08
Low layer compatibility information element

If the value part of the |E is empty, the |E indicates "not applicable".
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10.5.4.19 More data

The more data information element is sent by the mobile station to the network or to the network to the mobile station
inaUSER INFORMATION message. The presence of the more data information element indicates to the destination
remote user/mobile station that another USER INFORMATION message will follow containing information belonging
to the same block.

The use of the more data information element is not supervised by the network.
The more data information element is coded as shown in figure 10.86/GSM 04.08.

The more datais atype 2 information element.

| | More data | El | octet 1

FIGURE 10.86/GSM 04.08
More data information element
10.5.4.20  Notification indicator
The purpose of the notification indicator information element is to indicate information pertaining to a call.
The natification indicator element is coded as shown in figure 10.87/GSM 04.08 and table 10.89/GSM 04.08.

The notification indicator is a type 3 information element with 2 octets length.

8 7 6 5 4 3 2 1
oo e e e e e e e e e e e e e e e e e e e e e e me e +
| | Notification indicator |EIl i octet 1
+-- - - - oo e e e e e e e e e e e e e e e me o
i 1 i o ] o i octet 2
| | Noti fication description |
o +
FIGURE 10.87/GSM 04.08
Notification indicator information element
o m m e e e e e e e e e e e e e e e eme o +
i Notification description (octet 2) i
| Bits I
| 7654321 |
I 000O0O0O0OO User suspended |
I0000001 User resuned |
| 0000010 Bearer change |
! Al'l other values are reserved. !

Table 10.89/GSM 04.08
Notification indicator information element
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10.5.4.21  Progress indicator

The purpose of the progress indicator information element is to describe an event which has occurred during the life of
acall.

The progress indicator information element is coded as shown in figure 10.88/GSM 04.08 and table 10.90/GSM 04.08.

The progressindicator is atype 4 information element with alength of 4 octets.

8 7 6 5 4 3 2 1
oo e e e e e e e e e e e e e e e e e e e e e e me e +
| | Progress indicator |El i octet 1
e e e e e e e e e e e e e e e e e e e e e e e e e e m e m— ==
i I
! Length of progress indicator contents I octet 2
e
1 1 coding 1 0 ! _ }
, ext ; standard | spare, | ocation | oct et
+-- - - - oo o e e e e e e e e e e e e e e me oo
i 1 i o i octet 4
,oext | progress description ,
e +

FIGURE 10.88/GSM 04.08
Progress indicator information element
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Codi ng standard (octet 3)
Bits

St andar di zed codi ng, as described in CCTT Rec.
Q 931

Reserved for other international standards
Nat i onal standard

gt?ndard defined for the GSM PLMNS as descri bed
el ow

RRO O
RO OO

St andard defined for
t he progress
t he GSM st andar di zed

Codi ng standards other than "1 1 -
the GSM PLMNS' shall not be used if
description can be represented with
codi ng.
The nobile station or network need not support any other
gﬁ%hgg standard than "1 1 - Standard defined for the GSM
If a pfogress indi cator IE indicating a coding standard
not supported by the receiver is received, progress
description "Unspecific" shall be assuned.

Location (octet 3)

Bits

4321

0000O0

0001 Private network serving the | ocal user
0010 Public network serving the |ocal user
0100 Public network serving the renote user
0101 Private network serving the renote user
1010 Netwrk beyond interworking point

Al'l other values are reserved.

Not e: Dependi ng on the |ocation of the users, the |oca
public network and renmpte public network nay be
the sanme network

Progress description (octet 4)
Bits

[@FN
ow
onN
L
&

o~
[@Xe))
[@Xé)]

Call is not end-to-end PLMV | SDN
further call progress information may
be avail abl e 1 n-band

Destination address in non-PLMV IS

22

0 2
1 3. Origination address in non-PLMV IS
0 4. Cal| has returned to the PLMV | SDN
0 8. I n-band information or appropriate
pattern now avail abl e
0 32. Call is end-to-end PLMV | SDN
| ues Unspecific

[}
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
User i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[}

Table 10.90/GSM 04.08
Progress indicator information element
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10.5.4.22  Repeat indicator

The purpose of the repeat indicator information element is to indicate how the associated repeated information elements
shall be interpreted, when included in a message. The repeat indicator information element isincluded immediately
before the first occurrence of the associated information element which will be repeated in a message. "Mode 1" refers
to the first occurrence of that information element, "mode 2" refers to the second occurrence of that information element
in the same message.

The repeat indicator information element is coded as shown in figure 10.89/GSM 04.08 and table 10.91/GSM 04.08.

The repeat indicator is atype 1 information element.

i i repeat : Eldl cat or i repeat indication i octet 1

FIGURE 10.89/GSM 04.08
Repeat indicator information element

Repeat indication (octet 1)

Bits

4321

0001 Crcular for successive sel ection
0011 "nmode 1 alternate node 2"

"mode 1 and then node 2"

+
1
|
|
|
|
Sequential for successive selection i
|
Al'l other values are reserved. i

L

Table 10.91/GSM 04.08
Repeat indicator information element
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10.5.4.22a Reverse call setup direction

Thisinformation element may be included in aMODIFY and MODIFY COMPLETE message to indicate that the
direction of the data call to which the MODIFY message relates is opposite to the call setup direction.

The reverse call setup direction information element is coded as shown in figure 10.89a/GSM 04.08.

The reverse call setup direction is atype 2 information element

FIGURE 10.89a/GSM 04.08
Reverse call setup direction information element

10.5.4.23  Signal

The purpose of the signal information element is to allow the network to convey information to a user regarding tones
and alerting signals (see sections 5.2.2.3.2 and 7.3.3.).

The signal information element is coded as shown in figure 10.90/GSM 04.08 and table 10.92/GSM 04.08.

The signal isatype 3 information element with 2 octets length.

| Si gnal val ue

FIGURE 10.90/GSM 04.08
Signal information element

al value (octet 2)
1

dial tone on

ring back tone on
intercept tone on

net wor k congestion tone on
busy tone on
confirmtone on

answer tone on

call waiting tone on

of f - hook warning tone on
tones off

alerting off

el HololololololololelNe)]
el ololololololololeolENé|
PRPRPOOOOO0OO0OO0OO
RPRORPRFRPFRPROOO0CO W
RPRORROORRFROO N
RPRPORORORORO

ot her val ues are reserved.

Table 10.92/GSM 04.08
Signal information element
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10.5.4.24 SS Version Indicator

The purpose of the SS version indicator information element isto aid the decoding of the Facility information element
as described in GSM 04.10. Within the scope of GSM 04.08 the contents of the SS Version information field is an array
of one or more octets. The usage of the SS version information field is defined in GSM 04.80.

The SS version indicator information element is coded as shown in figure 10.91/GSM 04.08

The SSversion indicator is atype 4 information element with a minimum length of 2 octets. No upper length limit is
specified except for that given by the maximum number of octetsin a L3 message (see GSM 04.06).

8 7 6 5 4 3 2 1
o +
: : SS version indicator |El i octet 1
o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m ==
| Length of SS version indicator contents I octet 2
o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e e m = -
i SS version information (see GSM 04. 80) I octet 3*
| o
| | *
| I
o +

Figure 10.91/GSM 04.08

NOTE: usually, thisinformation element has only one octet of content.
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10.5.4.25 User-user

The purpose of the user-user information element is to convey information between the mobile station and the remote
ISDN user.

The user-user information element is coded as shown in figure 10.92/GSM 04.08 and table 10.93/GSM 04.08. There are
no restrictions on the content of the user-user information field.

The user-user is atype 4 information element with a minimum length of 3 octets and a maximum length of either 35 or
131 octets. Inthe SETUP, ALERTING, CONNECT, DISCONNECT, RELEASE and RELEASE COMPLETE
messages, the user-user information element has a maximum size of 35 octetsina GSM PLMN. In USER
INFORMATION messages the user-user information element has a maximum size of 131 octetsin a GSM PLMN.

In other networks than GSM PLMNSs the maximum size of the user-user information element is 35 or 131 octetsin the
messages mentioned above. The evolution to a single maximum value is the long term objective; the exact maximum
value isthe subject of further study.

NOTE: The user-user information element is transported transparently through a GSM PLMN.

8 7 6 5 4 3 2 1

oo e e e e e e e e e e e e e e e e e e e e e e me e +

| | User -user |El i octet 1
il |

! Length of user-user contents I octet 2
U

i User - user protocol discrimnator I octet 3
L |

| User-user information ! octet 4*
i I octet N
o e o e e e e e e e e e e e e e e e e e e e e e e e e e +

FIGURE 10.92/GSM 04.08
User-user information element
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te 1: Theduser information is structured according to user
needs.

& &

te 2: The wuser information is structured according to
Rec. X. 244 which specifies the structure of X 25 call
user dat a.

te 3: The user information consists of | A5 characters.
te 4: These values are reserved to discrimnate thes

e
rotocol discrimnators fromthe first octet of a
. 25 packet including general format identifier.

T NN N +
i USer-u%er protocol discrimnator (octet 3) i
Its

| 87654321 o |
| 000000O00O User specific protocol (Note 1) |
| 0000O0O0O01 OSlI high | ayer protocols |
| 00000010 X. 244 (Note 2) |
| 0Oo0o0O0O0O0112 Reserved for system managenent |
| convergence function |
| 00000100 | A5 characters (Note 3) |
| 00000111 Rec. V. 120 rate adaption |
| 00001000 Q 931 (1.451) user-network call control

| nessages |
I 00010000 Reserved for other network |ayer or i
| t hr ough | ayer 3 protocols including Rec.X 25 |
] 00111111 (Note 4) |
1 01000000 _ |
| t hr ough Nat i onal use |
I 01001111 I
I 01010000 Reserved for other network i
| t hr ough | ayer or layer 3 protocols |
| 11111110 i ncluding Rec. X. 25 (Note 4) |
i Al'l other values are reserved i
| |
I |
| |
I |
| |
I |
| |
I |
| |
I |
| |
| |
I I

Table 10.93/GSM 04.08
User-user information element

11 List of system parameters

The description of timersin the following table should be considered a brief summary. The precise details are found in
sections 3 to 6, which should be considered the definitive descriptions.

11.1  Timers and counters for radio resource management

11.1.1 Timers on the MS side

T3122: This timer is used during random access, after the receipt of an IMMEDIATE
ASSIGN REJECT message.

Its value is given by the network in the IMMEDIATE ASSIGN REJECT message.

T3124: This timer is used in the seizure procedure during a hand-over, when the two cells
are not synchronized.

Its purpose is to detect the lack of answer from the network to the special signal.
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T3126:

T3110:

11.1.2

T3101:

NOTE:

T3103:

NOTE:

T3105:

or

ETSI TS 100 557 V4.24.0 (2002-12)

Its value is set to 675 ms if the channel type of the channel allocated in the
HANDOVER COMMAND is an SDCCH (+ SACCH); otherwise its value is set to
320ms.

This timer is started either

after sending the maximum allowed number of CHANNEL REQUEST messages during an
immediate assignment procedure.

on receipt of an IMMEDIATE ASSIGNMENT REJECT message,

whichever occurs first.

It is stopped at receipt of an IMMEDIATE ASSIGNMENT message, or an
IMMEDIATE ASSIGNMENT EXTENDED message.

At its expiry, the immediate assignment procedure is aborted.

The minimum value of this timer is equal to the time taken by T+2S slots of the
mobile station's RACH. S and T are defined in section 3.3.1.2. The maximum value
of this timer is 5 seconds.

This timer is used to delay the channel deactivation after the receipt of a (full)
CHANNEL RELEASE. Its purpose is to let some time for disconnection of the main
signalling link.

Its value is set to such that the DISC frame is sent twice in case of no answer from
the network. (It should be chosen to obtain a good probability of normal termination
(i.e. no time out of T3109) of the channel release procedure.)

Timers on the network side

This timer is started when a channel is allocated with an IMMEDIATE
ASSIGNMENT message. It is stopped when the MS has correctly seized the
channels.

Its value is network dependent.

It could be higher than the maximum time for a L2 establishment attempt.

This timer is started by the sending of a HANDOVER message and is normally
stopped when the MS has correctly seized the new channel. Its purpose is to keep
the old channels sufficiently long for the MS to be able to return to the old
channels, and to release the channels if the MS is lost.

Its value is network dependent.

It could be higher than the maximum transmission time of the HANDOVER COMMAND, plus the value
of T3124, plus the maximum duration of an attempt to establish adata link in multiframe mode.)

This timer is used for the repetition of the PHYSICAL INFORMATION message
during the hand-over procedure.

Its value is network dependent.
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NOTE:

T3107:

NOTE:

T3109:

NOTE:

T3111:

T3113:

NOTE:

11.1.3

Ny1:

Thistimer may be set to such alow value that the message isin fact continuously transmitted.

This timer is started by the sending of an ASSIGNMENT COMMAND message and
is normally stopped when the MS has correctly seized the new channels.

Its purpose is to keep the old channel sufficiently long for the MS to be able to
return to the old channels, and to release the channels if the MS is lost.

Its value is network dependent.

It could be higher than the maximum transmission time of the ASSIGNMENT COMMAND message
plus twice the maximum duration of an attempt to establish a data link multiframe mode.

This timer is started when a lower layer failure is detected by the network, when it
is not engaged in a RF procedure. It is also used in the channel release procedure.

Its purpose is to release the channels in case of loss of communication.

Its value is network dependent.

Its value should be large enough to ensure that the mobile station detects aradio link failure.

This timer is used to delay the channel deactivation after disconnection of the main
signalling link. Its purpose is to let some time for possible repetition of the
disconnection.

Its value is equal to the value of T3110.

This timer is started when the network has sent a PAGING REQUEST message
and is stopped when the network has received the PAGING RESPONSE message.

Its value is network dependent.

The value could allow for repetitions of the Channel Request message and the requirements associated
with T3101.

Other parameters

The maximum number of repetitions for the PHYSICAL INFORMATION message
during a handover (see section 3.4.4.2.2). The value is network dependent.
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11.2  Timers of mobility management

iTI l\/ERiMV]TI I\/Ei CAUSE FOR iN(RMAL STOP iAT THE i
INUM ISTI ouT ISTART | IEXPI RY |
, | AT, VAL. , , , |
+- - - - B L pup S o m e oo oo -
| 73210/ 3 | 20s !-LOC_UPD_REQ - LOC UPD ACC) }
| L | sent |- LC)C:_UPD_REJI |
I I I |- AUTH_REJ IStart T3211I
| B |- Lower |ayer; |
| Lo , , failure , I
+- - - - B L pup S o m e oo oo -
iT3211i1 ilSs i-LCC UPD_REJi- Ti me out iRestart thel
| I2 | | wi th cause | cell changeILocatlon up-
| L | #17 netw. | - request forldate proc.
| L | failure | MM connec- | |
I L I-Iomer IayerI tion I I
| L | failure or | est abl i sh- | |
I I I RR conn. I ment I I
rel eased - change of
| [ | after | | |
I [ ' RR conn. | I I
| [ | abort | | |
i i i i during Ioc.i i i
| I I I updatlng | I |
+- - - - B [ gy —— o m e oo oo -
iT3212il,ihbtei-terninationi-initiation ilnitiate I
| I2 | 1 | of MM ser - | of MM ser - Iperlodlc |
| L | vice or_MVII vice or MM Iupdatlng I
| A , signalling ; signalling |
+-- oo - B TSy Fom e o Fom e e |
iT3213i1 i 4s i-location upi— expiry inew random |
2 dating fai |- change of att enpt
' 71! I Ture I BocH par a- ' '
o | meter | |
+- - - - B L pup S o m e oo oo - |
iT3220i7 i55 i-INBI DETACHi- rel ease ienter Nul | I
| L | | from RV | or I dl e, ATW
| L | | subl ayer ITEI\/PTING TOI
| . , , . UPDATE |
+-- oo - B T ey T Fom e e |
iT3230i5 ilSs i-CNISERV REq- Ci pher nodeiprovide ) |
| L | setting Irelease i nd.
| L ICM REEST REQ - CM SERV REJI |
| L | 1 - CM SERV ACC |
+- - - - B [ g S o m e oo - - -
iT3240i9 ilOs isee section i see section i abort the
10 11.2.1 11.2.1 RR connec-
| [ =71 | | ' tion |
ool .. ¥

Table 11.1/GSM 04.08
Mobility management timers - MS-side

NOTE 1: Thetimeout valueis broadcasted in a SY STEM INFORMATION message
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o m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +
i TI I\/ERi MV| TI I\/Ei CAUSE FOR i NORMAL STOP i AT THE FI RSTi AT THE i
I NUM I STI ouT I START I I EXPI RY | E D I
| | AT} VAL. | | | | EXPI RY |
+-- oo - B T ey T Fom e e B R

i T3250i 6 i 5s i TMVBI - REAL- i TMVS| - REALL- i Optionally i }
| L | C\VD or | COM recei vedI Rel ease | |
I I | LOC UPD ACC | | RR connec- | |
| L | th new I I tion I I
[ [ [ i TMBI - sent [ [ [ |
+-- oo - B T ey T Fom e e B R |
i T3255i i Not ei LOC UPD ACC i CM SERVI CE i Rel ease RR i |
I L I sent with I REQUEST I Connecti on I I
| L I"Follow on | Or use for | |

Proceed" nmobi | e st a-
| I [ [ ltion term- | |
! ! ! ! ! ! nating call ! '
+- - - - B L pup S o m e oo - - - [ S |
1 73260/ 5 | 5s | AUTHENT- | AUTHENT- | Optionally ! }
| L | REQUEST | RESPONSE | Rel ease | |
sent recei ved RR connec-

| I [ [ I tion I |
b e b b SR |
i T3270i 4 i 5s i | DENTI TY i | DENTI TY i Optionally i }
| L | REQUEST | RESPONSE | Rel ease | I
I I | sent | recei ved | RR connec- | |
|+ 1 1 1 1 i tion 1 |+

Table 11.2/GSM 04.08
Mobility management timers - network-side

NOTE: Thevalue of thistimer is not specified by this recommendation.

11.2.1  Timer T3240

Timer T3240 is started in the mobile station when

- the mobile station receivesa LOCATION UPDATING ACCEPT message completing alocation updating
procedure in the cases specified in section 4.4.4.6 and 4.4.4.8;

- the mobile station receives a LOCATION UPDATING REJECT message in the cases specified in section
4447,

- the mobile station has sent a CM SERVICE ABORT message as specified in section 4.5.1.7;

- the mobile station has released or aborted all MM connections in the cases specified in 4.3.2.5, 4.3.5.2, 4.5.1.1,
and 4.5.3.1.

Timer T3240 is stopped, reset, and started again at receipt of an MM message.

Timer T3240 is stopped and reset (but not started) at receipt of a CM message that initiates establishment of an CM
connection (an appropriate SETUP, REGISTER, or CP-DATA message as defined in GSM 04.08, GSM 04.10 or
GSM 04.11).
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11.3  Timers of circuit-switched call control

o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e me e +
i TI'M i TI I\/| STATE OF i CAUSE OF i NORMAL i AT FI RST i AT SEC(]\IDi
iNUM | VAL,  CALL | START |  STOP  EXPIRY | EXPIRY |
TR R B S B B

i T303i 305i “Cal l i CM SER CALL PRQCC, i d ear thei Tinmer is }
| | jinitiat ed | sent | or REL C(]VPI cal | | not |
| | | I | T ecei ved | | rest artedI
| T305] 30s| Di sconnect| DISC | REL or DISCREL sent.|Timer is |
| | | Request | sent | ecei ved | | not |
| | | | | | | rest artedI
| T308] 30s| Rel ease | REL |REL_COWP | Retrans. |Call ref.|
I I | request = sent | of REL | RELEASE | rel ease |

recei ved restart

| | | | | | T308 | |
| | | | | | | |
I t310! 30s! Qutgoing | caLL I ALERT, CONN, | Send DI scl Timer is |
I Not el I cal | I PRCC I DI SC or I I not I
| 1 | | Pr oceedi ng recei ved | PROG rec. | | rest artedI
| T313] 30s| Connect | CONN | CONNect | Send DI sC] Timer is |
| | | Request I sent | ACKnowl edgeI | not |
| | | | | T ecei ved | | rest artedI
}T323}30s} Modi fy } MOD }NODCONP }dear }Timar |s}
I | | Request = sent | or MOD REJ Ithe cal | | hot I
| | | | | Fecei ved | | rest artedI
oo . Y

Table 11.3/GSM 04.08
Call control timers - MS side

NOTE 1: T310isnot started if progress indicator #1 or #2 has been delivered in the CALL PROCEEDING

message or in a previous PROGRESS message.
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o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ma e oo +
i TIM i DFT i STATE OF i CAUSE i NORMAL ST(Pi AT FI RSTi AT SECON i
I NUM I ;I—/!A\'IYI I CALL I E'CI:];RT I I EXPI RY | EXPI RY I
T T oo T oo oo }
iT301iMn iCaII_ iALERT iC(]\IN iCIear iTlmar |
Not e; 180s; recei ved recei ved received the call is not
i 1 i i i I i i rest artedi
I 303! Not el cal | lseTup  lcalL conNe lcear ! Tiner '
i i 2 I present I sent I or REL COVPI the call I i s not I
| | | | | recei ved | | rest artedI
| 7305/ 30s | Di sconnect| DISC  |REL or DI SC Network | Timer |
| | | I ndi cati on, wi t hout | T ecei ved | SREE(I]EIZSE [1s not 4l
| | | | Progress, | Irestarte |
I ndi c.
| | | l 48 sent | | | |
| | | | | | I |
| T306] 30s | Di sconnect | DI SC REL or DIsd Stop the| Timer |
I | ||I’ldlcatIO|WIth Irecelved Itone/ I|s not d'
rogress announc. ;restarte
N | Pndic. | | Send ReL| |
sen
| | | | | | | |
i T308} Not ei Rel ease i REL senti REL COwWP i Ret r ans i Rel ease i
| | 2 | r equest | I or REL I RELEASE I cal | I
| | | | | recei ved | ngtgart I refer enceI
| | | | | | | |
I T310I Not el I ncomi ng I CALL I ALERT, CO\INI d ear I Ti mer I
| | 2 IcaII pro- IC()\IF Ior DISC Ithe Ca|||IS not |
| | | ceedi ng | T ecei ved received | | rest artedI
I T313I Not e I Connect I CON sent I CON ACK I d ear I Ti mer I
| | 2 | I ndi cati onI | recei ved | the call | i's not d'
restarte
| | | | | | | |
| 73231 30s | Modify ~ |MOD sent] MD COWP ldear ITimer |
| | Irequest | Ior MOD REJ Ithe Ca|||IS not |
A | | | , received | | rest artedlF

Table 11.4/GSM 04.08
Call control timers - network side

NOTE 1. The network may already have applied an internal alerting supervision function; e.g. incorporated within
call control. If such afunction is known to be operating on the call, then timer T301 is not used.

NOTE 2: These time values are set by the network operator.
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Annex A (informative): Example of subaddress information
element coding

This annex isinformative.

This annex gives an example of how the Called Party Subaddress | E is encoded to carry subaddress digits that use |AS
characters. This exampleis also applicable to the Calling Party Subaddress |E.

8 7 6 5 4 3 2 1 oct et
o o o e e e e e e e e e e e e e e e e e e e e e e e e e e me e — o +
i 0 i 1 0 1 1 i 1
| | call ed party subaddress |El |
Fe e e e e e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e m——— - - -
0 0 0 0 1 1 1] 2
| Length |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m . m - =
10 0 U 0 0 | 3
| not | AP | O ev, |
, ext (X 213/1S0O 8348 AD2), note 1, note 2 |
o m e e e e e e o m e e e e e
0 1 0 1 0 0 0 0 | 4
, AFl (note 3) I
o e e e e e e e e e e e oo o e e e e e e e e e e e e oo
| | A5 Character (note 4) i
o o
| | A5 Character (note 4) I 6
o o e e e e e e e e e e e oo |
T T TRy T T i
| | A5 Character (note 4) | 9,
R e e T + note 5

NOTE 1. The vaue of thishit has no significance when the type of subaddressis "NSAP".
NOTE 2: These bits are spare.

NOTE 3: The Authority and Format Identifier code 50 (in BCD) indicates that the subaddress consists of |A5
characters (see |SO standard 8348 AD2).

NOTE 4: 1A5 character as defined in CCITT Recommendation T.50/1SO 646 and then encoded into two
semi-octets according to the "preferred binary encoding” defined in X.213/1SO 8348 AD2. (Each
character is converted into a number in the range 32 to 127 using the | SO 646 encoding with zero parity
and the parity bit in the most significant position. This number is then reduced by 32 to give anew
number in the range 0 to 95. The new number is then treated as a pair of decimal digits with the value of
each digit being encoded in a semi-octet.)

NOTE 5: the number of IA5 charactersin the subaddress may vary, subject to an upper limit of 19 IA5 characters.
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Annex B (normative): Compatibility checking

This annex is normative.

B.1 Introduction

This annex describes the various compatibility checks which shall be carried out to ensure that the best matched M S and
network capabilities are achieved on a call between a PLMN and the ISDN.

Three different processes of compatibility checking shall be performed:
i) at the user-to-network interface on the calling side (see B.2);
ii) at the network-user interface on the called side (see B.3.2);

iii) user-to-user (see B 3.3).

NOTE: Inthiscontext and throughout this annex the term "called user” is the end point entity which is explicitly
addressed.

For details on the coding of the information required for compatibility checking, see Annex C.

B.2 Calling side compatibility checking

B.2.1 Compatibility checking of the CM SERVICE REQUEST
message

The network shall check if the service requested in the CM SERVICE REQUEST message is permitted for that
subscriber.

B.2.2 Compatibility/Subscription checking of the SETUP message

At the calling side the network shall check that the basic service(s) requested by the calling MS in the Bearer Capability
information element(s) match(es) with the basic services provided to that subscriber by the PLMN. If for at least one
bearer capability information element contained in the SETUP message a mismatch is detected, then the network shall
proceed as follows:

- if the SETUP message contained two bearer capability information elements for only one of which a mismatch is
detected, the network shall either:

- under the conditions specified in GSM 07.01 (e.g. TS61 and TS 62), accept the SETUP message with a
CALL PROCEEDING message containing the, possibly negotiated, bearer capability information element
for which no mismatch is detected, or

- regject the call using one of the causes listed in Annex H.

- otherwise the network shall reject the call using one of the causeslisted in Annex H.
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Network services are described in GSM 02.02 and GSM 02.03 as bearer services and teleservices, respectively.

B.3  Called side compatibility checking

In this section, the word "check™" means that the M S examines the contents of the specified information element.

B.3.1 Compatibility checking with addressing information

If an incoming SETUP message is offered to the MS with addressing information (i.e. sub-address or called party
number) the following shall occur:

a) if the MS hasaDDI number or a sub-address, then the information in any Called Party BCD Number or any
Called Party subaddress information elements of the incoming SETUP message shall be checked by the MS
against the corresponding part of the number assigned to the user (e.g. for DDI) or the user's own sub-address.

In the cases of a mismatch, the MS shall release the call. In the case of a match, the compatibility checking
described in B.3.2 and B.3.3 shall be performed.

b) if the MS has no DDI number and no sub-address, then the Called Party BCD Number and Called Party
Sub-address information element shall be ignored for the purposes of compatibility checking. The compatibility
checking described in B.3.2 and B.3.3 shall be performed.

NOTE: According to the user's requirements, compatibility checking can be performed in various ways from the
viewpoint of execution order and information to be checked, e.g. first DDI number/sub-address and then
bearer capability or vice versa.

B.3.2 Network-to-MS compatibility checking

When the network is providing a basic service at the called side, the M S shall check that the basic service(s) offered by
the network in the Bearer Capability information element(s) match(es) the basic services that the MSis able to support.
If amismatch is detected, then the M S shall proceed as follows:

- if the SETUP message contained two bearer capability information elements for only one of which a mismatch is
detected, the M S shall either:

- under the conditions specified in GSM 07.01 (eg. TS 61 and TS 62), accept the SETUP message with a
CALL CONFIRMED message containing the, possibly negotiated, bearer capability information element for
which no mismatch is detected, or

- regject the call using cause No. 88 "incompatible destination".

- otherwise the MS shall reject the offered call using a RELEASE COMPLETE message with cause No. 88
"incompatible destination”.

When interworking with existing networks, limitationsin network or distant user signalling (e.g. in the case of an
incoming call from aPSTN or acall from an analogue terminal) may restrict the information available to the called MS
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in the incoming SETUP message (eg. missing Bearer Capability Information Element or missing High Layer
Compatihility Information Element). For compatibility checking, and handling of such calls see GSM 07.01.

B.3.3 User-to-User compatibility checking

See GSM 07.01.

B.4  High layer compatibility checking

See GSM 07.01.
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Annex C (normative):Low layer information coding principles

This annex is normative.

C.1  Purpose

This annex describes principles that shall be used when the calling M S specifiesinformation during call setup regarding
low layer capabilities required in the network and by the destination terminal. Refer also to GSM 07.01.

NOTE: Inthiscontext and throughout this annex the term "called user” is the end point entity which is explicitly
addressed. This may also be an explicitly addressed interworking unit (IWU) (see CCITT 1.500-Series
Recommendations and CCITT Recommendation X.31 case a).

C.2  Principles

C.2.1 Definition of types of information

There are three different types of information that the calling PLMN user may specify during call setup to identify low
layer capabilities needed in the network and in the destination terminal:

a) typel information isinformation about the calling terminal which isonly used at the destination end to allow a
decision regarding terminal compatibility. An example would be the user information layer 3 protocol. Typell
information is encoded in octets 5 to 7 of the low layer compatibility information element;

b) typell informationisonly used by the network (PLMN) to which the calling user is connected for selection of
PLMN specific network resources, e.g. channel type or specific functionality within the interworking function
(IWF, see TS 09.07). Thistype of information is always present. An example is the connection element. Typell
information is coded in:

i) octet 3 of the bearer capability information element when the information transfer capability required by the
calling user is speech ;

ii) octets 3, 4, 5, and optionally octet 7 of the bearer capability information element when the information
transfer capability required by the calling user is not speech;

c) typelll information isrequired for selection of a basic service from the choice of basic services offered by the
network and together with type Il information for selection of an appropriate interworking function (IWF, see
GSM 09.07), aswell as for terminal compatibility checking at the destination terminal . An example isthe
information transfer capability. Type Il information is aways present and is encoded in:

i) octet 3 of the bearer capability information element when the information transfer capability required by the
calling user is speech ;

ii) octets 3, 5, 6, 6a, 6b and 6c of the bearer capability information element when the information transfer
capability required by the calling user is not speech;
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C.2.2 Examination by network

Type | information is user-to-user (i.e. at the calling side not examined by network) while type Il and Il information
should be available for examination by the destination user and the network.

NOTE: Inthe case of amobileterminated call, if the type Il and type 111 information is not sufficient for the
selection of an appropriate interworking function, the type | information will aso examined by the
network.

C.2.3 Location of type | information

Type | information (i.e. terminal information only significant to the called user) shall, when used, be included in the low
layer compatibility information element.

C.2.4  Location of types Il and Il information

Typell information isincluded in the bearer capability information element. Type Il information isalso included in
the bearer capability information element. The network may use and modify type 11 information (e.g. to provide
interworking).

In any case a modification of the bearer capability information element has to be performed when interworking to the
fixed network (e.g. ISDN) is required, where the signalling of the radio interface has to be mapped to fixed network
signalling (e.g. mapping of GSM BCIE to ISDN BCIE, see GSM 09.07).

C.2.5 Relationship between bearer capability and low layer
compatibility information elements

There shall be no contradiction of information between the low layer compatibility and the bearer capability at the
originating side. However, as some bearer capability code points may be modified during the transport of the call (e.g.
by the interworking function), this principle implies that there should be minimal duplication of information between
the bearer capability information element and the low layer compatibility information element.

NOTE: If asaresult of duplication, a contradiction occurs at the terminating side between the bearer capability
information element and the low layer compatibility information element at the terminating side, the
receiving entity shall ignore the conflicting information in the low layer compatibility information
element.
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Annex D (informative): Examples of bearer capability
information element coding

This annex isinformative.

This annex gives examples of the coding of bearer capability information elements for various telecommunication
services. Thisannex isincluded for information purposes only. In the case of any inconsistency between this annex and
GSM 07.01 then GSM 07.01 shall take precedence over this annex.

D.1  Coding for speech for a full rate support only mobile
station

D.1.1 Mobile station to network direction

8 7 6 5 4 3 2 1
e +
i 0 i 0 0 0 o i octet 1
| | Bearer capability IE
i I
0 0 0 0 o 0 0 1]
| Length of the bearer capability contents | octet 2
e
R 14 01 01 0 0 o |
| not | full rate | GSM jcirc., speech | octet 3
, ext | only , , mode ,
e +

D.1.2 Network to mobile station direction

8 7 6 5 4 3 2 1
oo m e e e e e e e e e e e e e e e e e e me e +
i 0 i 0 0 0 o 1 0 i octet 1
| , Bearer capability |El I
U
0 0 0 0 0o 0 0 1]
| Length of the bearer capability contents | octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m . m— ==
10 0t 14 0t 0 !0 0 0 |
| not | Spare spare, GSM jcirc. speech I octet 3
) ext | | | , ode | |
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D.2  An example of a coding for modem access with
V22-bis, 2.4 kbit/s, 8 bit no parity

D.2.1 Mobhile station to network direction

8 7 6 5 4 3 2 1
oo m e e e e e e e e e e e e e e e e e e me e +
i 0 i 0 0 0 o 1 0 i octet 1
| , Bearer capability IE
L A I
0 0 0 0 0 1 1 1]
| Length of the bearer capability contents | octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e m e m— =
A 01 0 0 ! 0 10 |
| not , dual , halfI GSM jcirc., 3.1 kHz audio | octet 3
, ext | preferred | , ode | ex PLWN |
+-- oo - Fom e e e e oo +-- - - - o e e e oo
1 1 0 ! 0 o! 1t 0! o ! o !
i not isparel . Sbu Ifull Ipt tol no I de- I octet 4
,oext . integrity ;dupl.;, pt ; NRR nand
+-- oo - Fom e e e e oo o e e e oo
i 11 0 01 0 0 1 0 0 |
| nhot access id. | norate | . 440/ 450 | octet 5
. oext , adaption |
+-- oo - Fom e e e oo o |
i 0 i 0 1 i 0 0 i 1 |
. ext  layer 1 | default layer 1 1 async, octet 6
+- - - - B S i
i ot o0 !0t 10 o 1 1]
| ext I1 b|tI no | 8 | 2.4 kbit/s | octet 6a
I 1 1 Neg |b|t5| |
+- - - - [ S +- - - - oo e e e e e e oo oo -
ot 1 14 0t 0 0 1 1]
| ext I_16 kbit/s | .o, no (parity) none | octet 6b
. vinter. rate; NLC x; NI Crx, I
+- - - - S P
110 110 0 0 1]
I not | hon trans | V.22 bis | octet 6¢C
| ext (RLP) 1 1
T +
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D.2.2 Network to mobile station direction
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D.3  An example of a coding for group 3 facsimile (9.6
kbit/s, transparent)

D.3.1 Mobhile station to network direction

8 7 6 5 4 3 2 1

oo m e e e e e e e e e e e e e e e e e e me e +
i 0 i 0 0 0 o 1 0 i octet 1
| , Bearer capability |El
L A I
0 0 0 0 0 1 1 1]
| Length of the bearer capability contents | octet 2
e e e e e e e e e e e e e e e e e e e e e e e e e m e m— =
10 14 01 01 0 11
| not | full rateI GSMICII’C.I facsimle | octet 3
, ext ; only M5 | , ode | group 3 |
+-- oo - o e e e e e oo B T T ST
10 o1 1! 1! 0! o ! ol
i not i sparei unstruc- Iful I I pt tol no I de- I octet 4
,oext | tured ydupl .} pt | NRR nmand |
+-- oo - o m e e e e oo o e e e oo |
i 1 i 0 0 i 0 0 i 0 0 |
| not access i d | norate | . 440/ 450 | octet 5
. oext , adaption |
+-- oo - o m e e e e et e e e e e e e e e e me o |
i 0 i 0 1 i 0 0 0 i 0 |
. ext  layer 1 | default layer 1 1 Sync | octet 6
+- - - - B S o
i o 0ol 0t 10 1 0 1]

ext ;(syn) no ; (syn) 9.6 kbit/s octet 6a
| | | | | |
| I I neg I I |
+- - - - [ S +- - - - oo e e e e e e oo oo -
ot 1 14 0t 0 0 1 1]
| ext | 16 kbit/s | .o, no (parity) none | octet 6b
. vinter. rate; NLC x; NI Crx, I
+- - - - S P
110 0 1 0 0 0 0 o |
| not | transparent, none | octet 6¢
. oext , (rmodem type) ,
e +
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D.3.2 Network to mobile station direction

8 7 6 5 4 3 2 1
e +
i 0 i 0 0 0 o 1 0 0 i octet 1
| | Bearer capability IEl |
e e e e e e e e e e e e e e e e e e e e e e e e e e e m . —— ==
0 0 0 0 o 1 1 1]
| Length of the bearer capability contents | octet 2
e
14 0 1 0t 0 !0 1 0 |
| not | Spare, spare, GSM jcirc., 3.1 kHz audio | octet 3
. oext , , , mode ex PLMN |
+- - - - +- - - - [ S +- - - - e
I l I 0 I l l I l I 0 I 0 I 0 I
i not isparei unstruc- ifull ipt toi no i de- i octet 4
,oext | tured ydupl .} pt ; NRR nmand
+- - - - oo e e e e e e oo oo o
i 14 0 0! 0 0 ! o 0 |
| not  access id. | norate | . 440/ 450 | octet 5
. oext . adaption ; |
+- - - - T
0 10 110 0 ot o |
, ext ; layer 1 | default layer 1 1 Sync | octet 6
i ext i(syn)i no i(syn)l 9.6 kbit/s I octet 6a
b bl b e }
i 0 i 1 1 i 0 i 0 i 0o 1 1 |
| ext I_16 kbit/s | o, no (parity) none | octet 6b
. yinter. rate; NI Ctx; NI Crx, |
+-- oo - Fom e e e oo o m e e e e e e e e oo |
i 1 i 0 0 i 0 0 0 0 0 |
I not ItransparentI none I octet 6¢C
,oext | (rmodem type) |
o m e e e e e e e e e e e e e e e e e e e e e e e eee e +
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Annex E (informative): Comparison between call control
procedures specified in GSM 04.08 and CCITT
Recommendation Q.931

This annex isinformative.

This annex summarizes a comparison of the procedures for call control as specified in CCITT Recommendation Q.931
(blue book) and GSM 04.08.

If no comment is given, it means that the procedures specified in CCITT Recommendation Q.931 and GSM 04.08 are
similar. However, it should be noted that even in such cases the procedures may be described in dightly different ways
in the two documents.

o o m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| Procedure | Q931 | GSM 04. 08 i
A R Fom e e e a e o — oo |
icall establ i shnent at i 5.1 i 5.2.1 |
I_the originating | I I
I|nterface | | |
| - call request | 5.1.1 | 5.21.1.1 |
I | | en- bl oc sending only

i - B-channel selectioni 5.1.2 i not applicable I

ori gi nating

| | | |
i - overlap sending i 5.1 i not supported i
| - invalid call | 5.1.4 | 5.2.1.1.2 |
I i nformation | I I
I - call proceeding, i 5.1.5.1 i 5.2.1.1.3 i
| en- bl oc sendi ng | | |
i - call proceeding, i 5.1.5.2 i not supported i
| overl ap sendi ng I | |
I - notification of I 5.1.6 I 5.2.1.1.4 I
| i nterworking at theI | |
| originating |nterf.I | |
I - call confirmation I 5.1.7 I 5.2.1.1.5 I
| i ndi cation | | |
i - call connected i 5.1.8 i 2.1.1.6 i
i - call rejection i 5.1.9 i 2.1.1.7 i
| - transit network | 5.1.10 | 5.2.1.1.8 |
| sel ection | | |
Yol ¥

Table E.1/GSM 04.08
Circuit-switched call control procedures
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o m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +
| Procedure | Q931 | GSM 04. 08 i
A T o m e e e e e oo |
icall establ i shnent at i 5.2 i 5. |
I_the desti nati on I | |
I|nterface | | |
i - call indication i 5.2.1 i 5.2.2.1 ] i
| I | procedure for nultiple
| | | termnal_conflguratlonI
I | I not required, I.e. I
| | | delivery of SETUP |
| I | Tessages on broadcast
| | | data [inks is not |
| I | supported |
} - conpatibility } 5.2.2 } 5.2.2.2 }
| checki ng | | equi val ent, except thatI
| I | delivery of SETUP nes-
| | | sages on br oadcast dataI
I | | links is not supported
i - B-channel selectioni 5.2.3 I not applicable I
| destination | | |
i - overlap receiving i 5.2.4 i not supported i
i - call confirmation i 5.2 i 5.2.2.3 i
I i nformation | I equi val ent, except thatI
| | | delivery of SETUP nes- |
| I | sages on br oadcast dataI
| | | links is not supported
i - notification of i 5.2.6 i 5.2.2.4 i
| i nt erwor ki ng_at theI I |
| term nating |nterf.I | |
i - call accept i 5.2.7 i 5.2.2.5 i
I i ndi cation I I I
I - active indication I 5.2.8 I 5.2,2.6 I
| | | € ui val ent, except thatI
| I I SETUP nessages are not |
| | | sent on broadcast data
| | | l'i nks |
I - non-sel ected user I 5.2.9 I not applicable I
| clearing . . )

Table E.1/GSM 04.08

Circuit-switched call control procedures (continued)

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2

cl earing

t er mi nol ogy

exception
condi tions

o

itiate
| N5
clearing initiated
by the network

cl earing

n
by the user

cl eari ng when
t ones/ announcenent s
are provided

cl eari ng when
t ones/ announcenent s
are not provided

conpl etion of
clearing

21
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5.4
5.4.1

term nol ogy adapted to
GSM applications

5.4.2 .
only case a) of section
5.3.2 of Rec. Q931 ap-
plies. Al other excep-
tions apply to functions
whi ch are not rel evant
to GSM

5.4.3

5. 4.

5.4.4.1 .
exception: if not already
connected, the traffic
channel is connected in
order to provide the

t one/ announcenent

5.4.4.2

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
4 |
|
|
|
|
|
|
|
|
|
|
|
|
5.4.4.3 I
|

|

|

|

1

Table E.1/GSM 04.08
Circuit-switched call control procedures (continued)
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IIn band tones and
Iannouncemants

IRestart procedure

rearrangenents

col lisions

ﬁency call esta-
i shment at the ori-
inating interface

nodi fi cation

DTMF protocol contro

ocedur es

§ =9

re-establ i shnent

436
Q 931 !

5.4

5.5

5.

not specified
not supported

0
h regard
i
[

nmodi fi cation
rocedur es

speci fi eﬁ
support eq
speci fi eq
support eq

p
not
not

not
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GSM 04. 08 i
5.5.1 {
|
not supported I
5.3.4 |
call suspension/call re-
est abl i shment not suEpor-
ted on the radi o pat I
The functions, if requi- I
red, are to be supported
IocaIIy inthe M5. On the
radio interface, the I
notification procedure
of Rec. Q 931 (section I
5.6.7) applies |
552 |
call collisions cannot
occur I
5.2.1.2 |
|
|
5.3.4 |
|
|
|
|
|
|
5.3.3 |
|
5.5.4 {
|
1

Table E.1/GSM 04.08
Circuit-switched call control procedures (continued)
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B T N N S +
i Procedure i Q931 i GSM 04. 08 i
B B T T . I
iSt atus enquiry i 5. 8. 10, i 5.5.3 I
Iprocedure I 5.8.11 I I
IU_ser-to_— user I 7 I GSM 04. 10 I
IS|gnall|ng I I I
IUser notification I 5.9 I 5.3.1 I
Iprocedure I I I
e e ... Y

Table E.1/GSM 04.08
Circuit-switched call control procedures (continued)
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Annex F (informative): GSM specific cause values for radio
resource management

This annex isinformative.
Causevalue=0 Normal event;

indicates that the channel is released because of a normal event or that an assignment or handover is
successfully, and normally, completed.

Causevalue=1 Abnormal release, unspecified;

indicates that the channel is released because of an abnormal event without specifying further reasons.

Cause value = 2 Abnormal release, channel unacceptable;

indicates that the channel type or channel characteristics are not acceptable.

Cause value = 3 Abnormal release, timer expired;

indicates that the release is caused by atimer expiry.

Cause value =4 Abnormal release, no activity on the radio path;

indicates that some supervisory function has detected that the channel is not active.

Causevalue=5 Pre-emptive release;

indicates that the channel isreleased in order to be allocated to a call with priority (e.g. an emergency call).

Cause value = 8 Handover impossible, timing advance out of range;

indicates that a handover is unsuccessful because the target BTS is beyond the normal range and the target BTS
would not accept an out of range timing advance.

Cause value =9 Channel mode unacceptable

indicates that the M S does not have the capability to handle the requested mode or type of channel.

Cause value = 10 Frequency not implemented

indicates that the M S does not have the capability to operate on (at least one of) the requested frequency(ies).
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Cause value = 65 Call already cleared;

indicates that a handover is unsuccessful because the connection has been released by the network or the remote
user.

Cause value = 95 Semantically incorrect message;
See Annex H, section H5.10.

Cause value = 96 Invalid mandatory information;

See Annex H, section H6.1.

Cause value = 97 Message type non-existent or not implemented,;

See Annex H, section H6.2.

Cause value = 98 Message type not compatible with protocol state;

See Annex H, section H6.3

Cause value = 100 Conditional |E error;

See Annex H, section H6.5

Cause value = 101 No cell adlocation available;

indicates that an assignment or handover is unsuccessful because the MS has no current CA.

Cause value = 111 Protocol error unspecified;

See Annex H, section H6.8.
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Annex G (informative): GSM specific cause values for
mobility management

This annex isinformative.

G.1 Causes related to MS identification

Causevaue=2 IMSI| unknownin HLR

This cause is sent to the MSif the MSis not known (registered) in the HLR.

Causevaue=3 lllegd MS

This cause is sent to the MS when the network refuses service to the M S either because an identity of the MSis
not acceptabl e to the network or because the MS does not pass the authentication check, i.e. the SRES received
from the MS is different from that generated by the network.

Causevaue=4 IMS| unknownin VLR

This cause is sent to the MS when the given IMSI is not known at the VLR.

Causevalue =5 IMEI not accepted

This cause is sent to the MSif the network does not accept emergency call establishment using an IMEI.

Causevalue=6 lllegal ME

This cause is sent to the MSif the ME used is not acceptable to the network, e.g. blacklisted.

G.2 Cause related to subscription options
Cause value = 11 PLMN not allowed

This cause is sent to the MSif it requests location updating in a PLMN where the MS, by subscription or due to
operator determined barring is not allowed to operate.

Cause value = 12 Location Area not allowed

This cause is sent to the MSif it requests location updating in alocation area where the M S, by subscription, is
not allowed to operate.

Cause value = 13 Roaming not allowed in this location area

This cause is sent to an MS which requests location updating in alocation area of a PLMN which does not offers
roaming to that MSin that Location Area.
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G.3 Causes related to PLMN specific network failures
and congestion

Cause value = 17 Network failure

This cause is sent to the MS if the MSC cannot service an M S generated request because of PLMN failures, e.g.
problemsin MAP.

Cause value = 22 Congestion

This causeis sent if the service request cannot be actioned because of congestion (e.g. no channel, facility
busy/congested etc.)

G.4  Causes related to nature of request

Cause value = 32 Service option not supported

This cause is sent when the M S requests a service/facility in the CM SERVICE REQUEST message which is not
supported by the PLMN.

Cause value = 33 Reguested service option not subscribed

This cause is sent when the M S requests a service option for which it has no subscription.

Cause value = 34 Service option temporarily out of order

This cause is sent when the M SC cannot service the request because of temporary outage of one or more
functions required for supporting the service.

Cause value = 38 Call cannot be identified

This cause is sent when the network cannot identify the call associated with a call re-establishment request.

G.5 Causes related to invalid messages

Cause value = 95 Semantically incorrect message.
See Annex H, section H.5.10.

Cause value = 96 Invalid mandatory information.

See Annex H, section H.6.1.
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Cause value = 97 Message type non-existent or not implemented.

See Annex H, section H.6.2.

Cause value = 98 Message not compatible with protocol state.
See Annex H, section H.6.3.

Cause value = 99 Information element non-existent or not implemented

See Annex H, section H.6.4.

Cause value = 100 Conditional IE error.

See Annex H, section H.6.5.

Cause value = 101 Message not compatible with protocol state

See Annex H, section H.6.6.

Cause value = 111 Protocol error, unspecified

See Annex H, section H.6.8.
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Annex H (informative): GSM specific cause values for call
control

This annex isinformative.

H.1

H.1.1

H.1.2

H.1.3

H.1.4

H.1.5

H.1.6

H.1.7

Normal class

Cause No. 1 "unassigned (unallocated) number”

This cause indicates that the destination requested by the M obile Station cannot be reached because, although the
number isin avalid format, it is not currently assigned (allocated).

Cause No. 3 "no route to destination"

This cause indicates that the called user cannot be reached because the network through which the call has been
routed does not serve the destination desired.

Cause No. 6 "channel unacceptable”

This cause indicates the channel most recently identified is not acceptable to the sending entity for usein this
call.

Cause No. 8 "operator determined barring”

This cause indicates that the MS has tried to access a service that the M S's network operator or service provider
isnot prepared to allow.

Cause N0.16 "normal call clearing"

This cause indicates that the call is being cleared because one of the usersinvolved in the call has requested that
the call be cleared.

Under normal situations, the source of this cause is not the network.

Cause N0.17 "user busy"

This cause is used when the called user has indicated the inability to accept another call.

It is noted that the user equipment is compatible with the call.

Cause No. 18 "no user responding"”

This cause is used when a user does not respond to a call establishment message with either an aerting or
connect indication within the prescribed period of time allocated (defined by the expiry of either timer T303 or
T310).

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 444 ETSI TS 100 557 V4.24.0 (2002-12)

H.1.8 Cause No. 19 "user alerting, no answer"

This cause is used when a user has provided an aerting indication but has not provided a connect indication
within a prescribed period of time.

H.1.9 Cause No. 21 "call rejected”

This cause indicates that the equipment sending this cause does not wish to accept this call, although it could
have accepted the call because the equipment sending this cause is neither busy nor incompatible.

H.1.10 Cause No. 22 "number changed"

This cause isreturned to a calling Mobile Station when the called party number indicated by the calling Mobile
Station is no longer assigned. The new called party number may optionally be included in the diagnostic field. If
a network does not support this capability, cause No. 1 "unassigned (unallocated) number" shall be used.

H.1.11 Cause No. 26 "non-selected user clearing"

Not supported. Treated as cause no. 31.

H.1.12 Cause No. 27 "destination out of order"

This cause indicates that the destination indicated by the Mobile Station cannot be reached because the interface
to the destination is not functioning correctly. The term "not functioning correctly" indicates that asignalling
message was unabl e to be delivered to the remote user; e.g., aphysical layer or datalink layer failure at the
remote user, user equipment off-line, etc.

H.1.13 Cause No. 28 "invalid number format (incomplete number)"

This cause indicates that the called user cannot be reached because the called party number is not a valid format
or is not complete.

H.1.14 Cause No. 29 "facility rejected”

This cause is returned when a facility requested by user can not be provided by the network.

H.1.15 Cause No. 30 "responseto STATUS ENQUIRY™"

This causeisincluded in STATUS messages if the message is sent in response to a STATUS ENQUIRY
message. See also section 5.5.3.

H.1.16 Cause No. 31 "normal, unspecified"

This cause is used to report anormal event only when no other cause in the normal class applies.
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H.2 Resource unavailable class

H.2.1 Cause No. 34 "no circuit/channel available'

This cause indicates that there is no appropriate circuit/channel presently available to handle the call.

H.2.2 Cause No. 38 "network out of order"

This cause indicates that the network is not functioning correctly and that the condition islikely to last a
relatively long period of time; e.g., immediately re-attempting the call is not likely to be successful.

H.2.3 Cause No. 41 "temporary failure”

This cause indicates that the network is not functioning correctly and that the condition is not likely to last along
period of time; e.g., the Mobile Station may wish to try another call attempt almost immediately.

H.2.4 Cause No. 42 "switching equipment congestion”

This cause indicates that the switching equipment generating this cause is experiencing a period of high traffic.

H.2.5 Cause No. 43 "access information discarded"”

This cause indicates that the network could not deliver access information to the remote user as requested; i.e., a
user-to-user information, low layer compatibility, high layer compatibility, or sub-address as indicated in the
diagnostic.

It is noted that the particular type of access information discarded is optionally included in the diagnostic.

H.2.6 Cause No. 44 "requested circuit/channel not available"

This cause is returned when the circuit or channel indicated by the requesting entity cannot be provided by the
other side of the interface.

H.2.7 Cause No. 47 "resource unavailable, unspecified”

This cause is used to report a resource unavailable event only when no other cause in the resource unavailable
class applies.

H.3  Service or option not available class

H.3.1 Cause No. 49 "quality of service unavailable"

This cause indicates to the Mobile Station that the requested quality of service, asdefined in CCITT
Recommendation X.213, cannot be provided.

H.3.2 Cause No. 50 "Reguested facility not subscribed"
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This cause indicates that the requested supplementary service could not be provided by the network because the
user has no completed the necessary administrative arrangements with its supporting networks.

H.3.3 Cause No. 55 "Incoming calls barred within the CUG"

This cause indicates that although the called party is a member of the CUG for the incoming CUG call, incoming
calls are not allowed within this CUG.

H.3.4 Cause No. 57 "bearer capability not authorized"

This cause indicates that the Mobile Station has requested a bearer capability which isimplemented by the
equipment which generated this cause but the Mobile Station is not authorized to use.

H.3.5 Cause No. 58 "bearer capability not presently available"

This cause indicates that the Mobile Station has requested a bearer capability which isimplemented by the
equipment which generated this cause but which is not available at thistime.

H.3.6 Cause No. 63 "service or option not available, unspecified”

This cause is used to report a service or option not available event only when no other cause in the service or
option not available class applies.

H.3.7 Cause No. 68 "ACM equad to or greater than ACMmax"

This cause is used by the maobile to indicate that call clearing is due to ACM being greater than or equal to
ACMmax.

H.4  Service or option not implemented class

H.4.1 Cause No. 65 "bearer service not implemented”

This cause indicates that the equipment sending this cause does not support the bearer capability requested.

H.4.2 Cause No. 69 "Requested facility not implemented"

This cause indicates that the equipment sending this cause does not support the requested supplementary service.

H.4.3 CauseNo. 70 "only restricted digital information bearer capability is available’

This cause indicates that one equipment has requested an unrestricted bearer service, but that the equipment
sending this cause only supports the restricted version of the requested bearer capahility.

H.4.4 Cause No. 79 "service or option not implemented, unspecified”

This cause is used to report a service or option not implemented event only when no other cause in the service or
option not implemented class applies.
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H.5 Invalid message (e.g., parameter out of range) class

H.5.1 Cause No. 81 "invalid transaction identifier value"

This cause indicates that the equipment sending this cause has received a message with a transaction identifier
which is not currently in use on the M S-network interface.

H.5.2 Cause No. 87 "user not member of CUG"

This cause indicates that the called user for the incoming CUG call is not a member of the specified CUG.

H.5.3 Cause No. 88 "incompatible destination"
This cause indicates that the equipment sending this cause has received arequest to establish acall which has

low layer compatibility, high layer compatibility, or other compatibility attributes (e.g., data rate) which cannot
be accommodated.

H.5.4 Cause No. 91 "invalid transit network selection”

For further study. Treated as cause no. 95.

H.5.5 Cause No. 95 "semantically incorrect message”

This cause is used to report receipt of a message with semantically incorrect contents (see section 8.8).

H.6  Protocol error (e.g., unknown message) class

H.6.1 CauseNo. 96 "invalid mandatory information"

This cause indicates that the equipment sending this cause has received a message with a non-semantical
mandatory |E error (see section 8.5).

H.6.2 Cause No. 97 "message type non-existent or not implemented"”

This cause indicates that the equipment sending this cause has received a message with a message type it does
not recognize either because thisis a message not defined, or defined but not implemented by the equipment
sending this cause.

H.6.3 Cause No. 98 "message type not compatible with protocol state”

This cause indicates that the equipment sending this cause has received a message not compatible with the
protocol state (section 8.4).

H.6.4 Cause No. 99 "information element non-existent or not implemented"
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H.6.5

H.6.6

H.6.7

H.6.8

This cause indicates that the equipment sending this cause has received a message which includes information
elements not recognized because the information element identifier is not defined or it is defined but not
implemented by the equipment sending the cause. However, the information element is not required to be
present in the message in order for the equipment sending the cause to process the message.

Cause No. 100 "conditiona |E error"

This cause indicates that the equipment sending this cause has received a message with conditional 1E errors (see
section 8.7.2).

Cause No. 101 "message not compatible with protocol state”

This cause indicates that a message has been received which isincompatible with the protocol state or that a
STATUS message has been received indicating an incompatible call state.

Cause No. 102 "recovery on timer expiry"

This cause indicates that a procedure has been initiated by the expiry of atimer in association with TS 04.08
error handling procedures.

Cause No. 111 "protocol error, unspecified"

This cause is used to report a protocol error event only when no other cause in the protocol error class applies.

H.7

H.7.1

Interworking class

Cause No. 127 "interworking, unspecified"

This cause indicates that there has been interworking with a network which does not provide causes for actions it
takes; thus, the precise cause for a message which is being sent cannot be ascertained.
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Annex J (informative): Algorithm to encode frequency list
information elements

This annex isinformative.

J.1 Introduction

Some information elements encode frequency lists with a special method. The main specification specifies the meaning
of the fields and hence the way to decode them, but the corresponding encoding algorithm is difficult to infer from the
decoding agorithm. This annex isintended as an aid for implementers of the encoding a gorithm.

It could be shown that any set of frequency with less or the same number of frequencies as the number of words can be
encoded with a careful choice of F1, F2, and so on, i.e. that a set of Wi can be found so that the decoding algorithm
given in the main section will give back the frequency set. The right order is not the order of the frequency values.

J.2 General principle

The encoding algorithm is based on a recursive dichotomy of both the range (i.e. the set of values that are possible) and
the subset (the values to encode).

The dichotomy is best understood if the range is seen as a circle. For instance, for the 1023 range:

1022
1023

512
511

Figure J.1: Circular arrangement of 0..1023
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The dichotomy consists in finding a value in the subset such that the diameter determined by this value splits the subset
in two equal or nearly equal sub-subsets. In the following case, we see that value 290 is acceptable (the two sub-subsets
have 3 elements), when value 250 is not acceptabl e (the two sub-subsets have 4 and 2 elements):

250
290

600

Figure J.2: Example of dichotomy

The pivot value is part of the information field, then the two sub-subsets are renumbered and the same algorithm is
applied again on each of them. Because the range is halved at each step, the number of bits needed to encode a pivot
valueis 1 bit less than the number of bits needed to encode the parent pivot value.

The convention is that if the number of valuesis even, the left sub-subset (that is to say the values that can be expressed
as the pivot value minus some integer between 1 and half the range) will have 1 element more than the right subset.

At each step the subset is numbered from O to the range minus 1. The coding in the information field of the pivot value
isits value as renumbered, plus 1. Vaue O is reserved to indicate no element.

ETSI



3GPP TS 04.08 version 4.24.0 GSM Phase 2 451 ETSI TS 100 557 V4.24.0 (2002-12)

The order of appearance in the information field of the successive pivot valuesis particular. If we present the values as
organized as atree, with the left child being the pivot of the left sub-subset and the right child the pivot of the right
sub-subset, the order of appearance is given by the following tree:

A
AN

(and so on)

13 11 15

This order has been chosen so that

a) whatever the number N of elementsin the set, the meaningful nodes are the first N and the value for al nodes
from N+1 on are null (if sent),

b) thetree and al subtrees are balanced.

Important properties of these trees are used in the algorithms (with generation 1 corresponding to the root):

Generation g contains 29-1 nodes, and their indices are 29-1 to 29-1;

For generation g, nodes 29-1 to 29-14+29-2.1 are l€ft children, the others are right children;

If node k belongs to generation g, itsleft child is node k + 29-1 andits right child isk + 29;

Reciprocally, if k isaleft child from generation g, its parent node is nodek - 292, and if k isaright child of
generation g, its parent is node Kk - 20-1,
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J.3 Performances

The number of bits needed to encode a given set of values depends on the number of values and on the range they can
span.

For the application on the BCCH and the SACCH (CA and BA information ) 16 octets are available, and the number of
frequencies that can be encoded in one information element is the following:

Range Number
of frequencies

513 to 1024 2to 16 (17 if frequency 0 is in)
257 to 512 21018

129 to 256 210 22

113to 128 21029

upto 112 any

With two messages (for the BA) the number of frequencies that can be encoded is the following:

Range Number
of frequencies

513to 1024 2 to 36 (note 1)
257 to 512 2 to 40 (note 2)
225 to 256 2 to 51 (note 3)
upto 224 any

NOTE 1: A 1024 range can be split cyclically in to two 512 ranges each with less than 18 frequencies; each subset
is coded in one message with 512 range format.

NOTE 2: A 512 range can be split in to two consecutive 256 ranges. If both sub-ranges contain 22 frequencies or
less, it is possible to code each of these in a messages using the 256 range format. Otherwise one of the
two ranges contains 23 frequencies or more: 22 of them can be coded in one message using the 256 range
format and the remaining frequencies (numbering less than or equal to 18) can be coded in the other
message using the 512 range format.

NOTE 3: The principles described in notes 1 and 2, above apply in this case.
The frequency short list information element allows the following:

Range Number
of frequencies

513 to 1024 2to 7 (8 if frequency 0 is in)
257 to 512 2to 8

129 to 256 2t0 9

57t0128 2to12

up to 56 any
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The number of frequencies as a function of the range and the length in octets of the variable length frequency list
information element (including the message type and length fields) is given by the following table:

Range 51310257 t0129 toup to variable
1024 512 256 128 bit map

octets

51 1 1 1 8
6 2 2 3 3 16
7 3 3 4 4 24
8 4 4 5 6 32
9 5 6 6 8 40
106 7 8 10 48
117 8 9 12 56
129 9 11 14 64
1310 11 13 16 72

1411 12 14 18 80
1512 13 16 21 88
1613 15 18 24 96
1714 16 20 26 104
1816 18 22 29 112
1917 19 24 32 120

2018 21 26 - 128
2120 22 28 136
2221 24 30 144
2322 26 32 152
2424 27 34 160
2525 29 37 168
2626 30 40 176
2728 32 42 184
2829 34 45 192
2930 36 48 200
3032 38 50 208
3133 40 53 216
3235 42 56 224

Table 04.08/J.1: Performance of the variable length frequency list information element
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J.4 Encoding algorithm

The choice is done recursively as given by the following programs, written in ADA:
Let us define the recursive procedure:

procedure ENCODE_SUBTREE(in INDEX : INTEGER;
in SET : SET_OF_VALUE;
in RANGE : INTEGER);

This procedure is given a set of integer values and an index. It chooses one of those values and computes the
corresponding W(INDEX) (considered as a global variable), it splits the set less the value in two equal or nearly egqual
subsets, and callsitself recursively for each of those subsets, with suitable INDEX.

Assumption: all valuesin SET lie (inclusively) between 0 and RANGE-1, and they are all distinct.

Aswritten, the program does not assume special values for the range. With a range such as 2K-1, some expressions can
be simplified.

Declarative part:

INDEX_IN_SET : INTEGER,;

begin
First the program tests the leaf conditions :

if SET'SIZE=0 then
W(INDEX) :=0;
return;

elsif SET'SIZE=1 then
W(INDEX) :=1 + SET(1);
return;

end if;

The following program finds a value in the set such that exactly (SET'SIZE-1)/2 values from the set are
between this value plus 1 and this value plus half the range :

declare
N : INTEGER;
J: INTEGER;
begin
for I'in 1..SET'SIZE loop
N:=0;
for Jin 1..SET'SIZE loop
if (SET(J)-SET(l)) mod RANGE <= (RANGE-1)/2 then
N := N+1;
end if;
end loop;
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The test compares N-1 because the possible pivot value is counted.

if N-1 = (SET'SIZE-1)/2 then
INDEX_IN_SET :=1;
exit;
end if;
end loop;
end;

INDEX_IN_SET is then the index in the list of the pivot value.
The following sets W(INDEX)

W(INDEX) := SET(INDEX_IN_SET) + 1;

ETSI TS 100 557 V4.24.0 (2002-12)

Then the program does the same thing for the two halves of the range delimited by W(INDEX) and

W(INDEX)+RANGE/2. First the left subset:

declare
SUBSET : SET_OF_VALUE(1..SET'SIZE/2);
SUBSET_INDEX : INTEGER;
ORIGIN_VALUE : INTEGER;
begin
ORIGIN_VALUE := (SET(INDEX_IN_SET] + (RANGE-1)/2
+ 1) mod RANGE;
SUBSET_INDEX:=1;
for I'in 1..SET'SIZE loop
if (SET(I)-ORIGIN_VALUE) mod RANGE) < RANGE/2 then
SUBSET(SUBSET_INDEX) :=
(SET(l) - ORIGIN_VALUE) mod RANGE;
SUBSET_INDEX := SUBSET_INDEX + 1,
end if;
end loop;

ENCODE_SUBTREE(
INDEX := INDEX +

GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX),

SET := SUBSET,
RANGE := RANGE/2);
end;
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Then the right subset:

declare
SUBSET : SET_OF_VALUE(1..(SET'SIZE-1)/2);
SUBSET_INDEX : INTEGER,;
ORIGIN_VALUE : INTEGER,;
begin
ORIGIN_VALUE := (SET(INDEX_IN_SET] + 1) mod RANGE;
SUBSET_INDEX:=1;
for 1'in 1..SET'SIZE loop
if (SET(I)-ORIGIN_VALUE) mod RANGE) < RANGE/2 then
SUBSET(SUBSET_INDEX) :=
(SET(l) - ORIGIN_VALUE) mod RANGE;
SUBSET_INDEX := SUBSET_INDEX + 1;
end if;
end loop;
ENCODE_SUBTREE(
INDEX := INDEX +
2*GREATEST_POWER_OF 2 LESSER_OR_EQUAL_TO(INDEX),
SET := SUBSET,
RANGE := (RANGE-1)/2);
end;

end ENCODE_SUBTREE;

Theinitial call of the procedure depends on the format. Given some set to encode, the first problem isto verify that it
can be encoded, and by so doing to choose the format.

First the encoding process must find the minimum range of the set, that isto say the minimum value R such that there
exists one frequency Fq in the set such that all frequencies in the set can be written (F + N) mod 1024, with some N, 0
= N = R-1. The choice of the format depends on R and the number of frequencies : the 512 range format can be chosen
only if Ru512, the 256 range format can be chosen only if R=256, the 128 range format can be chosen only if Ru128.

If the chosen format is 1024 range", then the program must first check if frequency Oisin the set. If so the FO subfield
isset to 1, and frequency 0 is removed from the set. Otherwise, the FO subfield is set to 0. Then ENCODE_SUBTREE

iscalled with INDEX :=1, SET set to the set of values equal to the ARFCN of all frequencies minus 1, and RANGE :=
1023.

If the chosen format is"512 range”, "256 range” or "128 range”, Fq is chosen as ORIG-ARFCN and

ENCODE_SUBTREE iscalled with INDEX :=1, SET set to the set of values equal to the ARFCN of all frequencies
except Fg, minus Fg+1, and RANGE set respectively to 511, 255 or 127.
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J.5 Decoding

The decoding agorithm, as given below, isthe inverse transform of the program given in the previous section, for the
specific case where the original range is a power of 2 minus 1. It is given a set of integer values W(i), and an original
range R, and it builds a set of values from 0..R-1.

The program is here written so that the fact that it isthe inverse of the encoding program needs no more proof.

procedure DECODE(in W : array <> of INTEGER;
out SET : SET_OF VALUE;
in ORIGINAL_RANGE : INTEGER);

-- local variables
INDEX : 1.W'SIZE; RANGE : INTEGER;
N : INTEGER;

begin
for K in 1..W'SIZE loop

The next loop follows the tree from child to parent, from the node of index K to the root (index 1). For each
iteration the node of index INDEX is tackled. The corresponding range is RANGE, and N is the value of the
element in the range defined by the node.

The data are set to their initial values :

INDEX := K;
RANGE := ORIGINAL_RANGE / GREATEST _POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX);
N := W(INDEX) - 1;

while INDEX>1 loop

Due to the assumption that the original range is a power of two minus one, the range for the parent node can
be easily computed, and does not depend upon whether the current node is a left or right child :

RANGE := 2*RANGE + 1;

Let us note J := 29-1, g being the generation of node INDEX. We have J =
GREATEST_POWER_OF_2 LESSER_OR_EQUAL_TO(INDEX). The numbering used in the tree is such
that the nodes of index Jto J + J/2 - 1 are left children, and the nodes of index J/2 to J+J-1 are right children.
Hence an easy test to distinguish left and right children:
if 2*INDEX <
3*GREATEST_POWER_OF_2 LESSER_OR_EQUAL_TO(INDEX)
then -- left child

The next computation gives the index of the parent node of the node of index INDEX, for a left child :

INDEX := INDEX -
GREATEST_POWER_OF 2 LESSER_OR_EQUAL_TO(INDEX)/2;
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The next formula is the inverse of the renumbering appearing in the encoding for a left child. It gives the value of the
parent node in the range defined by the grand-parent node:

N := (N + W(INDEX) - 1 + (RANGE-1)/2 + 1)
mod RANGE;
else -- right child

The next computation gives the index of the parent node of the node of index INDEX, for a right child :
INDEX := INDEX - GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX);
The next formula is the inverse of the renumbering appearing in the encoding for a right child:

N := (N + W(INDEX) - 1 + 1) mod RANGE;
end if;
end loop;
F(K) :=N;
end loop;
end;

A careful study will show that the programs given in the main part of the Technical Specification are equivalent to the
one presented here. The main difference is the use of different remanent variables to remove most of the callsto the
function giving the greatest power of 2 less than or equal to some integer.

The decoding must be terminated by the correction specific to the format.

J.6 A detailed example

Let us take the following subset of 16 elements of the set [0..1023] : [13, 71, 122, 191, 251, 321, 402, 476, 521, 575,
635, 701, 765, 831, 906, 981]

Range 1024 format will be used. Frequency 0 isnot in the set, thusfield FO is set to 0. The set is renumbered, so asto
give asubset of 0..1022 : [12, 70, 121, 190, 250, 320, 401, 475, 520, 574, 634, 700, 764, 830, 905, 980].

For the first node (corresponding to W(1)), the value 121 satisfies the requirements. The opposite valueis 121 + 511 =
632. There are 8 values between 633 and 120 (namely the left-hand subset 634, 700, 764, 830, 905, 980, 12 and 70),
and 7 values between 122 and 632 (namely the right-hand subset 190, 250, 320, 401, 475, 520 and 574).

The encoded value W(1) is121 + 1, i.e. 122.

The second node (corresponding to W(2)) isthe left-hand child of the first node. The corresponding subtree has to
encode for the left-hand subset, renumbered beginning at 633. This gives the following 8 element subset of 0..510,
ordered as resulting from the example of algorithm : [402, 460, 1, 67, 131, 197, 272, 347]. Out of these values, 1 splits
the setin 4 and 3, and the encoded value W(2) is 2.
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Similarly, the third node (W(3)) isthe right-hand child of the first node and then the corresponding subtree encodes for
the right-hand subset, renumbered starting at 122. This gives the following set of 0..510 : [68, 128, 198, 279, 353, 398,
452]. Out of these values, 68 splits the set into 3 and 3, and the encoded value W(3) is 69.

The same method is applied for all nodes, giving the following encoded values per node :

node value node value
1 122 9 83

2 2 10 3

3 69 11 24

4 204 12 67

5 75 13 54

6 66 14 64

7 60 15 70

8 70 16 9

The encoding then consists in formatting, in that order :

122 on 10 bhits, then 2 and 69 on 9 bits each, then 204, 75, 66 and 60 on 8 bits each, then 70, 83, 3, 24, 67, 54, 64
and 70 on 7 bits each, and finally 9 on 6 bits.

Conversely the decoding can be done easily. For instance for node 2, the original valueis

(122 - 512 + 2) smod 1023 = 635

For node 14, we have as original value :

(122 - 512 + (2 + (66 + 64)smod 255)smod 511)smod 1023 = 765
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Annex K (informative): Default Codings of Information
Elements

This annex isinformative.

Theinformation in this annex does NOT define the value of any IEI for any particular message. This annex existsto aid
the design of new messages, in particular with regard to backward compatibility with phase 1 mobile stations.

K.1 Common information elements.

For the common information elements types listed below, the default coding of information element identifier bitsis
summarized in table K.1/GSM 04.08.

Ref erence
section
87654321
1:::- - - - Typelinfo
el ement s
1111- - - - Note
O: :::::: Type 3 &4 info
el ement s
00010001 Note
0010011 Location Area
I dentification 10.5.1.3
00010111 Mbileldentity 10.5.1.4
00011000 Note
00011111 Note
00100000 Mbile Station 10.5.1.7

classmark 3

Spare Half Octet 10.5.1.8
Al other values are reserved

Table K.1/GSM 04.08
Default information element identifier coding for common information elements

NOTE: These valueswere alocated but never used in earlier phases of the protocol.
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K.2

Radio Resource management information elements

For the Radio Resource management information elements listed below, the default coding of the information element

identifier bitsis summarized in table K.2/GSM 04.08.

Ref erence
section
87654321
1 - - - - Type linfo
el ement s
1001- - - - Cipher Mde Setting 10.5.2.9
1010- - - - Cipher Response 10.5.2.10
1011--- - Note
1101- - - - Synchronization 10.5.2. 39
I ndi cation
1110- - - - Channel Needed 10.5.2.8
0 Type 3 & 4 info
el ement s
00000010 Frequency Short 10.5.2.14
Li st
00000101 Frequency List 10.5.2.13
01100001 Note
01100010 Cell Channel 10.5.2.1b
Description
01100011 Channel Mde 10.5.2.6
01100100 Channel Descrip- 10.5.2.5
tion
01100110 Channel Mde 2 10.5.2.7
01101000 Note
01101001 Frequency Chan- 10.5.2.12
nel Sequence
01101010 Note
01101011 Note
01101100 Note

Table K.2/GSM 04.08 (page 1 of 2)
Default information element identifier coding for Radio
Resource management information elements
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Ref er ence
section

87654321
01110001 Note
01110010 Mbile Allocation 10.5.2.21
01110011 BATrange 10.5.2.1
011102100 Note
01110101 Note
01110110 Note
01110111 Mbile Tinme difference 10.5. 2. 21a
01111000 Note
0111121001 Note
01111010 Note
01111011 Tine Dfference 10.5.2.41
01111100 Starting Tine 10.5. 2. 38
01111101 Timng Advance 10.5.2. 40
01111110 TwnsI 10.5.2.42
01111111 Note
Table K.2/GSM 04.08 (page 2 of 2)
Default information element identifier coding for Radio
Resource management information elements
NOTE: These vaueswere allocated but never used in earlier phases of the protocol.
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K.3  Mobility management information elements

For the mobility management information elements listed below, the default coding of the information element
identifier bitsis summarized in table K.3/GSM 04.08.

Ref er ence
Section

8 7 6 5 4 3 2 1

Type 1 info elenments

1 0 01 - - - - Note
11 0 0 - - - - Note
11 1 0 - - - - Note
10 1 0 - - - - Type 2 info elenents
0 0 O 1 Followon Proceed 10.5.3.7
Type 3 & 4 info elenments
0 1 0 0 0 O O 1 Note
0 1 0 0 0 O 1 0O Note
0 1 0 0 0 1 O O Note

Al'l other values are reserved

Table K.3/GSM 04.08
Default information element identifier coding for mobility management information elements

NOTE: These values were alocated but never used in earlier versions of the protocol
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K.4

defined in table K.4/GSM 04.08.

NOTE:

Call control information elements

For the call control information elements listed below, the default coding of the information element identifiersis

PFRFRPRPRFR PP PRPRPOOO0OO0OO0OO O0O0O0
RPRRPRRPRFE, OO0 OO0OORRRFRRFROO O0O0O0o
PFRPRFRPFRO PR POORFROOORrEF FRPFROO
PFRPRPRRPR PR PRPRPORFRPOORE, O0ORrOoO
Ll el ol S ol R ol ol ol el el el el el N el
PRPOOO RO OO0OO0O0ORrORrO O0O0O0o
RPORORFr OF ORrROOORrOO0OO KFrOOOo

[oleo]ole]
[oleo]ele]
PROO
RORrO

Type 1 info el enents
sKFft

Not e o
Repeat indi cator

TYpe 2 information
el enent s

More dat a

CLI R Suppression
CLIR I nvocati on
Reverse call setup
direction

TYpe 3 &4 info

el ement s o

Bearer capability

Cause

Not e

Call Contro
Capabilities

Facility

Progress indicator

Auxiliary states

Not e

Keypad facility

Si gnal

Connect ed nunber

Connect ed subaddress

Calling party BCD
nunber

Calling party subad

Cal | ed party BCD
nunber

Cal | ed party subad
Low | ayer conpati b.

Hi gh | ayer conpati b.

User - user

SS version indicator

Table K.4/GSM 04.08

ETSI

iReference
I section
I

.19

.1lla
.11b
. 22a

cooa
INFNJ NN

—_—_—————————————————————e—— e ——————
[E=Y
[E=Y

oooooo oo oooo oo o 0o
Phhbbb B bbb BBA B BB
-

w

Default information element identifier coding for call control information elements

These values were allocated but never used in earlier phases of the protocol.
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Annex L (informative): Change history

Table of Changes

SMG#| SPEC | CR |PHA|VERS |NEW_VER SUBJECT
SE S

04.08 (328 2 4.0.0 Drastic modification of the starting time scheme

04.08 (328 2 An alternative approach to dynamic change of channel
S08 |04.08 (328 2 Improvement of the starting time scheme
S05 |04.08 |328 2 4.2.0 Drastic modification of the starting timescheme

04.08 (328 2 Improvement of the starting time scheme
S02 |04.08 (329 2 MM-Idle state
S02  [04.08 [330 2 Error in Annex J

04.08 (331 2 Mananging several ciphering algorithms

04.08 (335 2 Support of Beare Service 81
S02 104.08 |336 2 Parameter value 4kbit/s in BC-IE
S02 |04.08 (337 2 3.13.0 Bearer capability in CALL CONFIRMED
S02 |04.08 (338 2 3.13.0 Use of send sequence number for SAPI other than 0
S02 104.08 (339 2 3.13.0 Handling of data linke errors
S03 104.08 (342 2 4.0.0 Clash of MS origibnating and MS terminating calls

04.08 (342 2 Clash of Mobile Originating and Mobile Terminating Calls
S03 |04.08 [343 2 Operator Determined Barring

04.08 |344 2 Mixing of IMMEDIATE ASSIGNMENT and ASSIGNMENT

REJECT

S03 |04.08 (344 2 Mixing of Immediate Assignment and Assignment Reject
S04 |04.08 |[346 2 Allow IMEI to be sent in ciphering mode setting procedure
04.08 (347 2 Spare bits
04.08 (348 2 4.0.0 Stop of PHYSICAL INFORMATION sending
04.08 (348 2 Fixed lengh of MNC
S03  [04.08 |348 2 4.0.0 Stop of PHYSICAL INFORMATION sending
S02 |04.08 (349 2 Editorial changes to section 4
04.08 (350 2 MM-update states
04.08 (351 2 Assignment of traffic channels by the network
S03  [04.08 |352 2 Editorial error on Classmark 1
S03 |04.08 [353 2 Calling Party BCD number (length and otion)
04.08 (354 2 Inclusion of MS Classmark in HANDOVER COMPLETE
message
S04 |04.08 [355 2 Coding of cause values for the CUG supplementary service
S02 |04.08 |356 2 Editorial changes to section 5
S03 |04.08 (357 2 Faster MSO call after switch on using location update bit
04.08 (359 2 4.0.0 Suppression of the storage of T3212 in non-volatile
memory
S03 |04.08 (360 2 Revision level for phase 2
S03  [04.08 |361 2 4.0.0 Packet Mode in 04.08
04.08 (361 2 Delete Packet Mode
S03 104.08 (362 2 Incorrect Frequency Encoding Algorithm
04.08 [363 2 BCCH extention
04.08 |364 2 Refinement of MM-idle state
S03 104.08 |365 2 Reject cause #13 :National Roaming Not Allowed
04.08 (366 2 Establishment in Bearer Capability information Element

(continued)
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Table of Changes (continued)

SMG#| SPEC | CR |PHA|VERS |NEW_VER SUBJECT
SE S
S03 |04.08 (367 2 Classment interrogation procedure
S03 |04.08 [368 2 Extension indication for Neighbour cells description
S03 104.08 (369 2 Extension indication in CA
S03 ]04.08 |370 2 Draft 3 for phase 2
S03 |04.08 (371 2 4.0.0 Starting time ambiguity
S03 |04.08 (372 2 BCIE Examples in Annex D
S03 104.08 |373 2 Indicated Length
04.08 (374 2 4.0.0 Bearer Capability Information Element
S03 |04.08 (375 2 Channel Mode Modify negative acknowledge
S03 |04.08 [376 2 Support of pseudosynchronization by MS
S03 104.08 (377 2 Max MS power level
S03 |04.08 (378 2 Handling of inband announcements
S03 |04.08 (379 2 4.0.0 Repetition of IMMEDIATE ASSIGNMENT procedure
S03  [04.08 [380 2 4.0.0 Time-out of T3260 and T3270
S04 |04.08 (381 2 STATUS message in case of non-mandatory IE error -
alignment of GSM 04.08 with CCITT Q.931
S03 |04.08 (382 2 3.13.0 Wrong definition of the info element direction
S03 |04.08 (383 2 Variable bit map format
04.08 |384 2 4.0.0 Alignment of BC-IE in TS GSM 04.08 with TS GSM 07.01
S04 |04.08 (385 2 Call Re-establishment
S04 |04.08 (387 2 Reducing the Cross Phase Problems of Pseudo
Synchronisation
04.08 (387 2 Reducing the Cross Phase Problems of Pseudo
Synchronisation
S04 |04.08 |388 2 System Information 2-bis and 5-bis Messages
04.08 (389 2 Alignment of T3126 Timer Description
S04  [04.08 [390 2 Editorial on Follow-on Proceed
S04 104.08 (392 2 TMSI Deallocation
S04 [04.08 [393 2 Classmark 1 and 2
S04  [04.08 [394 2 Location Area Not Allowed
04.08 (395 2 Location Updating when a PLMN is Selected
S04  [04.08 |396 2 MM States
S04 104.08 (397 2 Call Clearing
S05 |04.08 |398 2 420 Improvement of the RR connection Establishment
procedure
04.08 (398 2 Improvement of the Establishment Cause in the Channel
request message
S04  [04.08 ]399 2 Timer T3124
S04 [04.08 400 2 Alignment between 05.05, 05.08, 04.04, 04.08 and 08.58
04.08 |401 2 General Reaction time of the Mobile Station
S04 |04.08 (402 2 Editorial alignments in section 3.3.2
04.08 (403 2 Random Access after Inmediate Assignment
S04 104.08 404 2 Misleading section on TXPWR
S04 |04.08 [405 2 Editorial alignments in section 3.3.1
S05  [04.08 406 2 4.2.0 Random Values
S04 104.08 (407 2 Possibility for the MS to ignore a SETUP message
S04 |04.08 408 2 Handover and Assignment Complete Cause Values
S04 |04.08 (409 2 Frequency Capability
S04 |04.08 (410 2 CC Status Message
04.08 (411 1 National Roaming not allowed in this location area
(continued)
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SE S
S04 |04.08 |412 2 Coding of MCC in LAI
S04 |04.08 |413 2 Support of IMEI Checking
04.08 (414 2 Alignment of Presentation of section 11.1 with 11.2 and
11.3
S04 |04.08 (415 2 MM-connections for Parallel Calls
04.08 (416 2 Change of Timer T3124 in case of SDCCH
04.08 (417 2 Behaviour of the MS between reception of a timed
command and its execution
S04 |04.08 (419 2 Non-executable Assignment and Handover Commands
S04 |04.08 (420 2 Compatibility Checking In GSM 04.08
04.08 (421 1 Implementation of Measurement Results
S05 104.08 (422 2 4.2.0 MS Reaction on receiving a PROGRESS message
S04 [04.08 |423 2 In Call Modification
S04 |04.08 (424 2 Barring of emergency calls
S05 |04.08 [425 2 4.2.0 Ciphering mode setting procedure
S05 |04.08 426 2 4.2.0 Revised Revision Level
S05 104.08 (427 2 4.2.0 ARFCN 0 and the range 1024 format
S05 |04.08 (428 2 4.2.0 Editorial Cahnges to periodic Updating
S05 |04.08 (429 2 4.2.0 Removal of PLMNS and LAls From Forbidden lists
S05 104.08 430 2 4.2.0 Classmark IEs for Multiple Encryption Algorithms
S05 |04.08 (431 2 4.2.0 Limiting the Number of Location Update Requests
S05 |04.08 (432 2 New Description of message coding
S05 |04.08 (433 2 4.2.0 Conditional Information Elements
S05 |04.08 (434 2 4.2.0 Cause value reference
04.08 (435 2 4.2.0 "Call State" in RR and MM cause descriptions
S05 |04.08 (435 2 4.2.0 Alignment of terminology in cause descriptions
S05 |04.08 (436 2 4.2.0 RR-STATUS message
S05 104.08 (437 2 4.2.0 Definition of CA and BA lists
S05 |04.08 438 2 4.2.0 BCCH and CCCH messages on the Um interface
S05 |04.08 (439 2 4.2.0 New description of message coding
04.08 (440 2 4.2.0 MM Cause value 14
S06  104.08 (441 2 4.3.0 RR Release After Location Updating
S05 104.08 (442 2 4.2.0 Observed Time difference
04.08 |444 2
S06 |04.08 |445 2 4.3.0 Clarifications on connection of the traffic channel on the
network side
S05 |04.08 446 2 4.2.0 Alignment with TS 02.02
04.08 (447 2 Clarification to MS power level
S05 |04.08 (448 2 4.2.0 04.08 Support for Private Numbering Plans
04.08 (449 2 Connected Subaddress in CONNECT
S05 |04.08 |450 2 420 Removal of state N11 from CALL STATE information
element
S05 |04.08 (451 2 4.2.0 Execution of pre-synchronised handover
04.08 (452 2 Page mode
S05 104.08 453 2 4.2.0 Error Handling
04.08 (454 2 4.2.0 Bearer Capabilities and LLCs and HLCs
04.08 |455 2
S05 |04.08 |456 2 42.0 Roaming not allowed and the Movement of SIMs between
Phase 2 and Phase 1
S05 104.08 (457 2 4.2.0 PLMN permitted information element and NCC
04.08 [457 2 4.2.0 PLMN permitted information element and NCC
(continued)
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S05 |04.08 (458 2 4.2.0 Editorial Changes of TS GSM 04.08 section 1 and 2.
S05 |04.08 (459 2 4.2.0 Ciphering mode management
04.08 (460 2 4.2.0 Clarification of through connection
S05 104.08 (461 2 4.2.0 Mistake in Off Air Call Set Up Description
S05 [04.08 462 2 4.2.0 CM Service Abort
S05 |04.08 |463 2 42.0 Mobility Management: Transaction Identifiers and Non-Call
Related SS Messages
S05 |04.08 464 2 4.2.0 SIM Status = Location Area Not Allowed
S05 |04.08 [465 2 4.2.0 Clarification of Actions upon Return to MM-Idle
S05 |04.08 [466 2 4.2.0 Usage of Update Status U3
04.08 (467 2 4.3.0 Transmission of the mobile station Classmark 3 IE
S06 |04.08 468 2 4.3.0 Clarification on when to perform PLU
S06 |04.08 (469 2 4.3.0 04.08 Supplementary Services Call-related Error Handling
04.08 (470 2 4.3.0 Half rate support indication
S06  104.08 (471 2 4.3.0 Corrections in Figures 5.1.a and 5.1.b
S06 104.08 (472 2 4.3.0 LLC interpretation octet
S06 |04.08 (473 2 4.3.0 Supplementary Service Version Indicators
04.08 (474 2 4.3.0 Frequency Redefinition
04.08 (474 2 4.4.0 Frequency redefinition
S07 104.08 475 2 4.4.0 Network error handling
S06 |04.08 (476 2 4.3.0 Supplementary Service Screening Indicator
S06 |04.08 (477 2 4.3.0 Auxialiary states information element in Status message
04.08 (478 2 4.3.0 Missing codepoints in Called Party Number
04.08 (479 2 4.3.0 Supplementary Servcie Version Indicator
S06 |04.08 |480 2 4.3.0 Move Call Related SS Message Descriptions to GSM
04.08
04.08 (481 2 4.4.0 Classmark procedures
S06 104.08 (482 2 4.3.0 Channel Request message
04.08 (483 2 4.3.0 Fast release procedure
04.08 (484 2 4.3.0 Interaction of ciphering and assignment/handover
S07 |04.08 |485 2 4.4.0 Through connection in MS (Mobile terminated calls)
S06 |04.08 [486 2 4.3.0 Section and figure nhumbering in TS GSM 04.08
SO07 104.08 (487 2 4.4.0 Alignment with PNE rules
04.08 (487 2 4.4.0 Editorial changes to 04.08 sections 1 and 2
04.08 (488 2 4.4.0 Editorial modification to TS GSM 04.08 RR-part
S07 |04.08 (489 2 4.4.0 Phase 1 / Phase 2 incompatible CR 04.08-309r1
04.08 (490 2 4.4.0 Use of Calling Party BCD number from mobile to network
04.08 (491 2 3.13.0 MS's action while in the MM state PLMN_ NOT ALLOWED
S07 |04.08 (492 2 4.4.0 Signalling of Cell Priority Parameters
SO07 104.08 493 2 4.4.0 Connection of channel at handover
S07 04.08 (494 2 4.4.0 Update to annexes
S07 [04.08 |495 2 4.4.0 Clarification of the use of the Substates of the MM-IDLE
state
S07 |04.08 [496 2 4.4.0 Editorial error in chapter 10.5
SO07 104.08 (497 2 4.4.0 Transfer of information from TS GSM 04.80 to GSM 04.08
S07 |04.08 498 2 4.4.0 Second Cause IE in Release Message
S07 |04.08 (499 2 4.4.0 Incorrect References to the Facility IE
S08  [04.08 |500 2 Channel mode modification
(continued)
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S07 [04.08 |501 2 4.4.0 Reserved Values
S07 |04.08 [502 2 4.4.0 Inaction upon T3122 Expiry
S07 |04.08 [503 2 4.4.0 6 kbit/s Radio Interface Rate
S07 104.08 |504 2 4.4.0 Description of emergency call establishment
S07 |04.08 [505 2 4.4.0 Ciphering Key sequence number
S07 |04.08 [506 2 4.4.0 Description of attach procedure in service state description
S07 [04.08 |507 2 4.4.0 T3230 Expiry
S07 04.08 [508 2 4.4.0 PLU Timer Expiry when out of coverage
S07 |04.08 (509 2 4.4.0 Coding of Cell Channel Description |E
S07 |04.08 |[510 2 4.4.0 Structured procedures
SO07 104.08 (511 2 4.4.0 MM connections
S07 [04.08 |512 2 4.4.0 HLC and LLC
04.08 (514 2 4.4.0 Connection of speech path and Alerting Indication
04.08 [515 2 4.4.0 Alignment of Annexes B and C with TS GSM 07.01
04.08 (516 2 4.4.0 Calling Party BCD nUmber for MO calls
S07 104.08 (517 2 4.4.0 Pseudo Synchronisation
S07 |04.08 [518 2 4.4.0 Repeated information elements
04.08 (519 2 4.4.0 New Progress Description
S07 104.08 |520 2 4.4.0 RR-connection failure
S07 104.08 (521 2 4.4.0 Status enquiry
S07 104.08 (522 2 4.4.0 Progress
S07 |04.08 |523 2 44.0 Deletion of starting time in Handover and assignment
procedures.
04.08 [524 4.4.0 Further Update to Annexes B and C
04.08 [525 4.4.0 June 93 cleaning of chapter 4

S08  [04.08 |526
S08 |04.08 (527
04.08 (528

Support of call control

T3240 after paging

Adding the SS version indicator at Hold and Retrieve
message

Caorrection of the report of the Observed Time difference
Handling of Progress Information Element

Handling of Progress IE (Alerting in MS)
Performance value in Annex J

Random Access failure for location updating attempt
RR procedures

RR messages

RR information elements

MM procedures

And to much

Inconsistency between section 4 and section 11
Resource handling in case of BS 61 and TS 61
T3126 description

RR-connection abort

CC procedures, part 1

CC procedures, part 2

CC procedures part 3

Call control Information Elements

Call Control Messages

Mobility management Messages

Dedicated PAD access and Called Party BCD number

NIN[IN[ININ

S08  [04.08 529
04.08 [530
S08  [04.08 |530
S08 |04.08 (531
S08 [04.08 532
S08  [04.08 |533
S08 |04.08 [534
S08  [04.08 |535
S08 [04.08 [536
S08  [04.08 |537
S08  [04.08 |538
S08  [04.08 539
S08  [04.08 [540
S08  [04.08 |541
S08 |04.08 (542
S08 |04.08 [543
S08 [04.08 |544
S08  [04.08 |545
S08 |04.08 [546
S08 |04.08 (547
S08 [04.08 [548

NINININININIINININININININININININININININ
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S08  [04.08 549
04.08 |550
S08 |04.08 (551
S08 |04.08 (552
S08 [04.08 |553
S08  [04.08 |555
S08  [04.08 |556
S08 |04.08 (557
S08 [04.08 |558
S09 [04.08 559
S08  [04.08 |560
S08 |04.08 (561

Corrections to Annex D

Clarification of MS in Annexes B and C

Status procedure.

Cipher keys and encryption mode changes

Cell reselection and T3122

Service state selection after PLMN SEARCH

State transition in MM-Idle

Alignment of length of LAC and ClI

Simplification of length of TMSI

4.7.0 Restriction of symmetrical handling of the ICM procedure
Coding of MNC

Change "Transmission mode" to "Channel mode" clean up

04.08 (562 Receiving a status message by a CC-entity
04.08 (562 Receiving a STATUS message by a CC-entity
S08 |04.08 [563 Choosing the correct update status
04.08 [563 Chosing the correct Update Status
S08 |04.08 [564 Entering the PLMN search Normal Service Substate
04.08 [565 BCIE in MODIFY message
S08 104.08 |566 Progress indicator
S09 |04.08 [568 4.7.0 Cause used in call clearing on T301 expiry
S09 |04.08 (569 4.7.0 Call clearing initiation by RELEASE
S09 |04.08 |570 4.7.0 Release during establishment

NINIININIINININININIFP IR ININININININININININININ

S08 |04.08 (571 Option pruning in coding frequency sets in GSM 900

primary band.

S09 |04.08 [572 2 4.7.0 Editorials in BC IE description
S09 [04.08 |573 2 4.7.0 Default BC
S09 104.08 |574 2 4.7.0 Coding standard in BC
04.08 [575 2 Start Time Error Conditions
S09 |04.08 [576 2 4.7.0 Call Reestablishment
S09 |04.08 [577 2 4.7.0 Timers
S09 104.08 |578 2 4.7.0 Keypad Facility
S09 ]04.08 |579 2 4.7.0 Locking shift procedure
S09 104.08 |580 2 4.7.0 Time difference
S09 104.08 (581 2 4.7.0 RACH control parameters
S09 |04.08 (582 2 4.7.0 Common information elements
S09 ]04.08 ]583 2 4.7.0 MM reject cause
S09 |04.08 |584 2 4.7.0 CC cause diagonostics
S09 |04.08 [585 2 4.7.0 Editorial corrections to the starting time scheme
S09 |04.08 |[586 2 4.7.0 Deletion of TMSI
S09 |04.08 (587 2 4.7.0 Additional reselect parameter indication
04.08 (588 2 References to ETS 300-102
S09 |04.08 (589 2 4.7.0 Clarification to chapter 10.5
S09 [04.08 |590 2 4.7.0 Timer 3240
S10 ]04.08 (591 2 4.7.0 [4.8.0 CLIR, second default value in temporary mode
S09 |04.08 (591 2 CLIR, second default value in temporary mode
S09 |04.08 [592 2 4.6.0 [4.7.0 Coding of TON in called party BCD number
S10 |04.08 [593 2 4.7.0 CLIR on a per call basis
S09 |04.08 [593 2 CLIR on a per call basis
S10 ]04.08 |594 2 4.7.0 (4.8.0 Algortihm to encode frequency list information elements

(continued)
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S10 |04.08 [595 2 4.7.0 [4.8.0 Missing EMERGENCY SETUP message in section 8.5.3
S10 |04.08 |596 2 47.0 (4.8.0 Status message received with faulty mandatory IEs or
Comprehension required IEs
S10 |04.08 (597 2 470 (4.8.0 Inclusion of Bearer Capability 1 IE and of Bearer Capability
2 IE in Call Proceeding.
S10 |04.08 |598 2 47.0 (4.8.0 Editorial alignment of text related to call control causes 98
and 101
S10 |04.08 (599 2 470 (4.8.0 Missing cause IE in RELEASE or RELEASE COMPLETE
messages used to initiate the call clearing
S10 |04.08 |600 2 47.0 (4.8.0 Semantical error handling on subsequent CM-SERVICE-
REQUEST message
04.08 (601 2 4.7.0 Error handling on IMSI DETACH INDICATION message
S10 |04.08 (602 2 4.7.0 (4.8.0 Notes in calling party BCD number IE description
S10 |04.08 [603 2 4.7.0 [4.8.0 Notes in calling party BCD subaddress IE description
S10 |04.08 [604 2 4.7.0 [4.8.0 References to "external" coding standards
S10 |04.08 |[605 2 4.7.0 [4.8.0 Notes in connected number IE description
S10 |04.08 [606 2 4.7.0 [4.8.0 Note in connected subaddress IE description
S10 |04.08 (607 2 4.7.0 (4.8.0 Note in High Layer Compatibility IE description
S10 |04.08 [608 2 4.7.0 [4.8.0 Note in Repeat indicator IE description
S10 |04.08 [609 2 4.7.0 [4.8.0 Bits set to zero in called party subbaddress ie
S10 |04.08 |610 2 4.7.0 (4.8.0 Format used for length definitions
S10 |04.08 (611 2 4.7.0 [4.8.0 Notes in Cause ie description
S10 |04.08 [612 2 4.7.0 [4.8.0 Presence of octet 4 in bearer capability
S10 |04.08 [613 2 4.7.0 [4.8.0 Incorrect reference to CCITT Rec.
04.08 (614 2 4.7.0 Dual mode mobiles, future extra frequency bands and
existing frequency allocation
S12 04.08 (614 2 4.9.0 Permitted ranges for ARFCNs
S10 |04.08 [615 2 4.7.0 [4.8.0 Improvement of DTMF scheme
S10 |04.08 [616 2 4.7.0 [4.8.0 Response to setup by busy MS
04.08 (616 2 4.7.0 Response to SETUP by busy MS
04.08 (617 2 4.7.0 Range of frequencies at Cell Selection
S10 04.08 (618 2 470 |4.8.0 Clarifications to CC, RR, and structured procedures
S10 |04.08 [619 2 4.7.0 [4.8.0 Comprehension required
S10 [04.08 |620 2 4.7.0 14.8.0 Dual mode BC
04.08 (621 2 4.7.0 Half rate supported bit in classmark 2
S10 [04.08 |622 2 47.0 |4.8.0 Data Call DIRECTION information element in MODIFY
message
S10 |04.08 [623 2 4.7.0 [4.8.0 Bearer Capability in the Call Confirmed
S10 |04.08 624 2 4.7.0 [4.8.0 CLIR, Diagnostic "CLIR not Subscribed"
04.08 [625 2 4.7.0 L2 pseudo length
S10 |04.08 [626 2 4.7.0 [4.8.0 Cause value for ACCM expiry
S11  [04.08 |627 2 4.9.0 Reset of T3212
04.08 (628 2 Half rate only value of BC
S11  [04.08 629 2 4.9.0 Unavailable MNC and MCC
04.08 [630 2 ACM ACMM definition in annex H
S11 |04.08 |630 2 4.9.0 ACM  ACMmax definition in annex H
S11 |04.08 (631 2 49.0 Alignment with other recommendations concerning the
channel mode information
S11 |04.08 (632 2 49.0 Missing specification of behaviour of mobile station when
receiving cause #95 in CM SERVICE REJECT
(continued)
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04.08 (633 2 DTMF sending in call delivered state
04.08 [634 2 Range of frequencies at Cell Selection
S11 |04.08 |635 2 4.9.0 MM connection abort
S11 |04.08 |636 2 4.9.0 Timing requirements for answer to paging
S11 |04.08 (637 2 4.9.0 Call Re-establishment and Lower Layer Failure
04.08 (638 2 Establishment procedure independent RR connections
procedure
S11 |04.08 [639 2 4.9.0 Mismatch of binary and decimal coding
04.08 (640 2 49.0 A new information element "REQUESTED SPEECH
CODING" for optimizing the circuit pool concept
S12 |04.08 (641 2 49.0 (4.10.0 IMSI attach after short loss coverage
S12 04.08 (642 2 4.9.0 (4.10.0 Incorrect reference
S12 04.08 (643 2 4.9.0 [4.10.0 Mandatory Requirements
04.08 (644 2 4.9.0 'Reserved' Signal values
S12 |04.08 |645 2 4,9.0 (4.10.0 On Call Rejection and User Determined User Busy
04.08 [645 2 4.9.0 Call rejection and User Determined User Busy
04.08 (646 2 49.0 MS reaction when receiving an Assignment or Handover
command message with a ciphermode setting IE that
indicates no ciph
S12 |04.08 (647 2 49.0 |4.10.0 No RR cause specified for erroneous ciphering mode
setting procedure
04.08 (648 2 4.9.0 DTMF compatible with fixed telephony
04.08 (649 2 4.9.0 Range of frequencies at Cell Selection
04.08 (649 2 4.9.0 BA range
S12 |04.08 (649 2 4.9.0 [4.10.0 Range of frequencies at Cell Selection
S12 |04.08 [650 2 4.9.0 [4.10.0 PLMN reselection after random access failure
04.08 [650 2 4.9.0 PLMN (non) Selection at long range
04.08 (651 2 49.0 Conditionally bearer capability 2 in SETUP mobile to
network direction
04.08 (652 2 49.0 Conditionally bearer capability 2 in SETUP network to
mobile direction
04.08 (653 2 49.0 Conditional bearer capability 2 in CALL CONFIRMED
message
04.08 (654 2 49.0 Conditional bearer capability 2 in CALL PROCEEDING
message
S12  [04.08 |655 2 4.9.0 |4.10.0 TMSI length
S12 |04.08 |656 2 4.9.0 (4.10.0 Terminology in 9.1.11
S12 |04.08 [657 2 4.9.0 [4.10.0 CM-Reestablishment request contents
S12 |04.08 [658 2 4.9.0 [4.10.0 Clarification of abort procedure
04.08 (658 2 4.9.0 Clarification of MM-abort procedure
S12 104.08 (659 2 4.9.0 (4.10.0 Frequency Short List IE clarification
S12 |04.08 [660 2 4.9.0 [4.10.0 Channel parameters modifiable after starting time
04.08 (661 2 4.9.0 Indication of the Call State in a status message
S12 104.08 (662 2 4.9.0 (4.10.0 Description of N(SD)
S12 04.08 [663 2 4.9.0 [4.10.0 Types of rest octets
S12 |04.08 [664 2 4.9.0 [4.10.0 T3212 and loss of coverage etc.
S12 |04.08 |665 2 49.0 (4.10.0 Permitted ranges for ARFCNs
S12 |04.08 |666 2 4.9.0 (4.10.0 Introduction of a new identity for mobile equipment
S12 104.08 (667 2 4.9.0 (4.10.0 Change of state during in-call modification
S12 |04.08 [668 2 4.9.0 [4.10.0 Error handling in the network
S12 |04.08 (669 2 49.0 (4.10.0 DTX flag for Uplink DTX only
04.08 (670 2 49.0 Introduction of a mechanism to allow introduction of new
service which are call related by phase 2 ME
(continued)
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04.08 [671 2 4.9.0 Small DTMF extension
S12 |04.08 (672 2 49.0 (4.10.0 System Information Type 4 messages
S15 |04.08 [A001 Sending of Classmark Change
S14 [04.08 |AO01 POWER_OFFSET Parameter for the 4 Watt DCS1800 MS
S15 |04.08 ([A001 Sending of Classmark Change
S14 |04.08 |A004 Acceleration on the Synchronised Handovers Execution
S13 104.08 |A005 DTMF after receipt of the Progress Indication
S15 |04.08 [A007 4.13.0, Multiple band MSs in a dual band network
5.0.0
S14 |04.08 |A010 Location Updating while SEARCH FOR PLMN,NORMAL
SERVICE
S14 104.08 |AO11 PLMN selection when in 'not updated' state
S14 [04.08 |A012 DTX on Half Rate TCH
S14 |04.08 [A014 Handover between Half Rate and Full Rate Channels
S15 04.08 |[A015 4.13.0, New S| messages 2ter and 5ter
5.0.0
S14 104.08 |A017 Channel Description in Immediate Assignment
S14 |04.08 [A019 Editorial Errors
S14 104.08 |A020 Incorrect Reference
S14 |04.08 [A021 T3213 and no other Suitable Cells
S14 104.08 |A022 (in)dependant Channel Configurations
S14 |04.08 [A023 Network Survival after Restart
S14 |04.08 |A024 Action at Channel Assignment
S15 104.08 |A025 Length of classmark 3 in table 9.12
S14 |04.08 |A027 Channel Mode Modify Message with the Mode in Use
S14 |04.08 |A028 DTMF after Receipt of the Progress Indication for
Alternate/Followed by Services
S14 |04.08 |A029 Coding of Rest Octects
S15 104.08 |A038 4.12.0 Channel request |IE coding
S15 |04.08 |A044 User notification procedure
S15 |04.08 [A045 BA information sent in several messages
S15 |04.08 [A048 DTX on half rate TCH
S16 |04.08 [A049 4.13.0, Broadcasting C2 parameters
5.0.0
S15 ]04.08 |A050 Radio Channel requirement, FR/HR
S15 |04.08 |A052 Missing values for spare bit encoding in downlink bearer
capability
S18 ]04.08 |[A053 |2+ |5.1.0 |5.2.0 RR part amendment for group and broadcast calls
S16 |04.08 [A055 4.13.0, Use of frequency channel sequence IE
5.0.0
S15 |04.08 [A057 Data Compression
S16 |04.08 [A058 5.0.0 MM network timer
S16 |04.08 |A060 4.13.0, Informative default Information elements
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