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1.7
Applicability of implementations

The applicability of procedures of this technical specification for the mobile station is dependent on the services and functions which are to be supported by a mobile station.

1.7.1
Voice Group Call Service (VGCS) and Voice Broadcast Service (VBS) (GSM only)
For mobile stations supporting the Voice Group Call Service or the Voice Broadcast Service, it is explicitly mentioned throughout this technical specification if a certain procedure is applicable only for such a service and, if necessary, how mobile stations not supporting such a service shall behave.

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

-
support of listening to voice broadcast calls (VBS listening)

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

-
support of listening to voice group calls (VGCS listening)

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

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

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

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

******************** NEXT MODIFIED SECTION **********************

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.

4.1.2.1
MM sublayer states in the mobile station

In this section, the possible states for the MM sublayer in the mobile station is described. In figure 4.1/TS 24.008 an overview of the MM sublayer protocol is given.

4.1.2.1.1
Main states

0
NULL


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

3
LOCATION UPDATING INITIATED


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

5
WAIT FOR OUTGOING MM CONNECTION


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

6
MM CONNECTION ACTIVE


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

7
IMSI DETACH INITIATED


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

8
PROCESS CM SERVICE PROMPT


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

9
WAIT FOR NETWORK COMMAND


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

10
LOCATION UPDATE REJECTED


A location updating procedure has been rejected and RR connection release is awaited. The timer T3240 is running.
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Figure 4.1a / TS 24.008: Overview mobility management protocol / MS Side
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Additions to Figure 4.1.a/TS 24.008

13. WAIT FOR RR CONNECTION (LOCATION UPDATING)


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

14. WAIT FOR RR CONNECTION (MM CONNECTION)


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

15. WAIT FOR RR CONNECTION (IMSI DETACH)


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

17. WAIT FOR REESTABLISH


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

18. WAIT FOR RR ACTIVE


The MM sublayer has requested activation of the RR sublayer.

19. MM IDLE


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

20. WAIT FOR ADDITIONAL OUTGOING MM CONNECTION.


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

21. MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) (GSM only)

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

22. WAIT FOR RR CONNECTION (GROUP TRANSMIT MODE) (GSM only)

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

23. LOCATION UPDATING PENDING


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

24. IMSI DETACH PENDING


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

4.1.2.1.2
Substates of the MM IDLE state

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

19.1 NORMAL SERVICE


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


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

19.2 ATTEMPTING TO UPDATE


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

19.3 LIMITED SERVICE


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

19.4 NO IMSI


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

19.5 NO CELL AVAILABLE


No cell can be selected. This state is entered after a first intensive search failed (state 19.7). Cells are searched at a low rhythm. No services are offered.

19.6 LOCATION UPDATE NEEDED


Valid subscriber data are available, and for some reason a location updating must be done as soon as possible (for instance update status is 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 mobile station is searching for PLMNs, and the conditions for state 19.8 are not met. This state is ended when either a cell is selected (the new state is 19.1, 19.3 or 19.6), or when it is concluded that no cell is available for the moment (the new state is 19.5).

19.8 PLMN SEARCH, NORMAL SERVICE


Valid subscriber data are available, update status is U1, a cell is selected which belongs to the LA where the subscriber is registered, and the mobile station is searching for PLMNs. This state is ended when either a cell is selected (the new state is 19.1, 19.3 or 19.6), or when it is concluded that no cell is available for the moment (the new state is 19.5).

19.9 RECEIVING GROUP CALL (NORMAL SERVICE) (GSM only)

Only applicable for mobile stations supporting VGCS listening or VBS listening. Valid subscriber data are available, update status is U1, a VGCS channel or VBS channel is received in a cell that belongs to the LA where the subscriber is registered.


In this state, only requests from the GCC or BCC layers are treated.

19.10 RECEIVING GROUP CALL (LIMITED SERVICE) (GSM only)

Only applicable for mobile stations supporting VGCS listening or VBS listening. Valid subscriber data are available, update status is U3, a VGCS channel or VBS channel is received in a cell which is known not to be able to provide normal service.


In this state, only requests from the GCC or BCC layers for the reception of VGCS or VBS calls are treated and group call emergency services are offered.

4.1.2.2
The update Status

In parallel with the sublayer states described in section 4.1.2.1 and which control the MM sublayer protocol, an update status exists.

The update status pertains to a specific subscriber embodied by a SIM. This status is defined even when the subscriber is not activated (SIM removed or connected to a switched-off ME). It is stored in a non volatile memory in the SIM. The update status is changed only as a result of a location updating procedure attempt (with the exception of an authentication failure and of some cases of CM service rejection). In some cases, the update status is changed as a result of a GPRS attach, GPRS routing area update, or network initiated GPRS detach procedure.

U1 UPDATED


The last location updating attempt was successful (correct procedure outcome, and the answer was acceptance from the network). With this status, the SIM contains also the LAI of the LA where the subscriber is registered, and possibly valid TMSI, integrity key, ciphering key and ciphering key sequence number. The "Location update status" stored on the SIM shall be "updated".

U2 NOT UPDATED


The last location updating attempt made failed procedurally (no significant answer was received from the network, including the cases of failures or congestion inside the network).


For this status, the SIM does not contain any valid LAI, TMSI, integrity key, ciphering key or ciphering key sequence number. For compatibility reasons, all these fields must be set to the "deleted" value at the moment the status is set to NOT UPDATED. However the presence of other values shall not be considered an error by the mobile station. The "Location update status" stored on the SIM shall be "not updated".

U3 ROAMING NOT ALLOWED


The last location updating attempt run correctly, but the answer from the network was negative (because of roaming or subscription restrictions).


For this status, the SIM does not contain any valid LAI, TMSI, integrity key, ciphering key or ciphering key sequence number. For compatibility reasons, all these fields must be set to the "deleted" value at the moment the status is set to ROAMING NOT ALLOWED. However the presence of other values shall not be considered an error by the mobile station. The "Location update status" stored on the SIM shall be "Location Area not allowed".

4.1.2.3
MM sublayer states on the network side

1. IDLE


The MM sublayer is not active except possibly when in GSM the RR sublayer is in Group Receive mode.

2. WAIT FOR RR CONNECTION


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

3. MM CONNECTION ACTIVE


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

4. IDENTIFICATION INITIATED


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

5. AUTHENTICATION INITIATED


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

6. TMSI REALLOCATION INITIATED


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

7. SECURITY MODE INITIATED


The security mode setting procedure has been requested to the RR sublayer.

8a. WAIT FOR MOBILE ORIGINATED MM CONNECTION


A CM SERVICE REQUEST message is received and processed, and the MM sublayer awaits the "opening message" of the MM connection. 

8b. WAIT FOR NETWORK ORIGINATED MM CONNECTION


A CM SERVICE PROMPT message has been sent by the network and the MM sublayer awaits the “opening message” of the MM connection $(CCBS)$.

9. WAIT FOR REESTABLISHMENT


The RR connection to a mobile station with one or more active MM connection has been lost. The network awaits a possible re-establishment request from the mobile station.

10. WAIT FOR A GROUP CALL  (GSM only)

Only applicable in case for mobile station supporting VGCS talking. The MM sublayer has received a request for establishing a VGCS from the GCC sublayer. The request for establishing a VGCS channels is given to the RR sublayer.

11. GROUP CALL ACTIVE  (GSM only)

Only applicable in case of mobile station supporting VGCS talking. A VGCS channel is established by the RR sublayer. An RR connection to the talking mobile station can be established by the RR sublayer on the VGCS channel. The MM sublayer is active but no sending of MM message between the network and the mobile station has occurred.

12. MM CONNECTION ACTIVE (GROUP CALL)  (GSM only)

Only applicable in case of mobile station supporting VGCS talking. The MM sublayer has a RR connection to the talking mobile station on the VGCS channel. Only one MM connection is active.

13. WAIT FOR BROADCAST CALL (GSM only)

Only applicable in case of VBS. The MM sublayer has received a request for a VBS establishment from the BCC sublayer. The request for establishment of VBS channels is given to the RR sublayer. 

14. BROADCAST CALL ACTIVE  (GSM only)

Only applicable in case of VBS. A VBS channel is established by the RR sublayer. The MM sublayer is active but no explicit MM establishment between the Network and the mobile station has occurred.

******************** NEXT MODIFIED SECTION **********************

4.2.2
Detailed Description of the MS behaviour in MM IDLE State.

In the MM IDLE state the mobile station shall behave according to the service state. In the following sections the behaviour is described for the non transient service states. It should be noted that after procedures in RR connected mode, e.g. location updating procedures, section 4.2.3 applies which specifies the selection of the MM idle state. Furthermore when in sub-state NORMAL SERVICE, if a PLMN selection is requested, the MS enters sub-state SEARCH FOR PLMN, NORMAL SERVICE.

4.2.2.1
Service State, NORMAL SERVICE

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

-
perform normal location updating when a new location area is entered;

-
perform location updating procedure at expiry of timer T3211 or T3213;

-
perform periodic updating at expiration of timer T3212;

-
perform IMSI detach;

-
support requests from the CM layer;

-
respond to paging.

In GSM  mobile stations supporting VGCS listening or VBS listening shall additionally:

-
indicate notifications to the GCC or BCC sublayer;

-
respond to notification if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which no channel description has been received in the notification by the RR sublayer;

-
request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which a channel description has been received in the notification by the RR sublayer and then go to the service state RECEIVING GROUP CALL (NORMAL SERVICE).

4.2.2.2
Service State, ATTEMPTING TO UPDATE

When in state MM IDLE and service state ATTEMPTING TO UPDATE the mobile station shall:

-
perform location updating procedure at expiry of timer T3211 or T3213;

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

-
if entry into this state was caused by c) or d) or f) (with cause different from "abnormal release, unspecified") or g) (with cause "retry upon entry into a new cell") of section 4.4.4.9, then location updating shall be performed when a new cell is entered;

-
if entry into this state was caused by e) or f) (with cause "abnormal release, unspecified") or g) (with cause different from "retry upon entry into a new cell") of section 4.4.4.9, then location updating shall not be performed because a new cell is entered;

-
perform normal location updating at expiry of timer T3212;

-
not perform IMSI detach;

-
support request for emergency calls;

-
use other request from CM layer as triggering of normal location updating procedure (if the location updating procedure is successful, then the request for MM connection is accepted, see section 4.5.1);

-
respond to paging (with IMSI).

In GSM mobile stations supporting VGCS listening or VBS listening shall additionally:

-
indicate notifications to the GCC or BCC sublayer for which a channel description has been received in the notification by the RR sublayer;

-
reject requests of the GCC or BCC sublayer to respond to notifications for which no channel description has been received in the notification by the RR sublayer;

-
request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which a channel description has been received in the notification by the RR sublayer and then go to the service state RECEIVING GROUP CALL (LIMITED SERVICE).

4.2.2.3
Service State, LIMITED SERVICE

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

-
not perform periodic updating;

-
not perform IMSI detach;

-
reject any requests from CM entities for MM connections except for emergency calls;

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

-
it may respond to paging (with IMSI).

In GSM mobile stations supporting VGCS listening or VBS listening shall additionally:

-
indicate notifications to the GCC or BCC sublayer for which a channel description has been received in the notification by the RR sublayer;

-
reject requests of the GCC or BCC sublayer to respond to notifications for which no channel description has been received in the notification by the RR sublayer;

-
request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which a channel description has been received in the notification by the RR sublayer and then go to the service state RECEIVING GROUP CALL (LIMITED SERVICE).

4.2.2.4
Service State, NO IMSI

When in state MM IDLE and service state NO IMSI the mobile station shall (see section 3.2, TS 23.022 and GSM 05.08):

-
not start any normal location updating attempt;

-
not perform periodic updating;

-
not perform IMSI detach if powered down;

-
reject any request from CM entities for MM connections except for emergency calls;

-
not respond to paging;

-
only perform default cell selection.

In GSM mobile stations supporting VGCS listening or VBS listening shall additionally:

-
not indicate notifications to the GCC or BCC layer.

4.2.2.5
Service State, SEARCH FOR PLMN, NORMAL SERVICE

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

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

-
if timer T3212 expires in this state perform a periodic location updating procedure at the latest if and when back to NORMAL SERVICE state;

-
perform IMSI detach;

-
support requests from the CM layer;

-
listen as far as possible to paging, and respond.

In GSM mobile stations supporting VGCS listening or VBS listening shall additionally:

-
listen as far as possible to notifications and indicate notifications to the GCC or BCC layer;

-
respond to notification if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which no channel description has been received in the notification by the RR sublayer;

-
request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which a channel description has been received in the notification by the RR sublayer.

4.2.2.6
Service State, SEARCH FOR PLMN

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

-
not start any normal location updating attempt;

-
not perform periodic updating;

-
not perform IMSI detach if powered down;

-
reject any request from CM entities for MM connections except emergency calls;

-
not respond to paging.

4.2.2.7
Service State, RECEIVING GROUP CALL (NORMAL SERVICE)   (GSM only)
Only applicable for mobile stations supporting VGCS listening or VBS listening:

When in state MM IDLE and service state RECEIVING GROUP CALL (NORMAL SERVICE), the mobile station shall:

-
perform normal location updating when a new location area is entered;

-
perform location updating procedure at expiry of timer T3211 or T3213;

-
perform periodic updating at expiration of timer T3212;

-
perform IMSI detach;

-
support requests from the GCC or BCC layers;

-
indicate notifications or paging information to the GCC or BCC layer;

-
respond to notification if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which no channel description has been received in the notification by the RR sublayer;

-
request the RR sublayer to receive another voice group or broadcast call if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which a channel description has been received in the notification by the RR sublayer.

4.2.2.8
Service State, RECEIVING GROUP CALL (LIMITED SERVICE)
(GSM only)
Only applicable for mobile stations supporting VGCS listening or VBS listening:

When in state MM IDLE and service state RECEIVING GROUP CALL (LIMITED SERVICE), the mobile station shall:

-
not perform periodic updating;

-
not perform IMSI detach;

-
reject any requests from CM entities for MM connections except for emergency calls;

-
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);

-
indicate notifications to the GCC or BCC sublayer for which a channel description has been received in the notification by the RR sublayer;

-
reject requests of the GCC or BCC sublayer to respond to notifications for which no channel description has been received in the notification by the RR sublayer;

-
request the RR sublayer to receive a voice group or broadcast call if the GCC or BCC sublayer requests the reception of a voice group or broadcast call for which a channel description has been received in the notification by the RR sublayer and then go to the service state RECEIVING GROUP CALL (LIMITED SERVICE).

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

When returning to MM IDLE, e.g., after a location updating procedure, the mobile station selects the cell as specified in TS 23.022. With one exception, this is a normal cell selection.

If this return to idle state is not subsequent to a location updating procedure terminated with reception of cause "Roaming not allowed in this location area" the service state depends on the result of the cell selection procedure, on the update status of the mobile station, on the location data stored in the mobile station and on the presence of the SIM:

-
if no cell has been found, the state is NO CELL AVAILABLE, until a cell is found;

-
if no SIM is present, or if the inserted SIM is considered invalid by the MS, the state is NO IMSI;

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

-
(Only applicable in GSM for mobile stations supporting VGCS listening or VBS listening.) if the mobile stations was in the service state RECEIVING GROUP CALL (NORMAL SERVICE) or RECEIVING GROUP CALL (LIMITED SERVICE) before the location updating procedure and the selected cell is in the location area where the mobile station is registered, then the state is RECEIVING GROUP CALL (NORMAL SERVICE);

-
if the selected cell is in a location area where the mobile station is not registered but in which the MS is allowed to attempt a location update, then the state is LOCATION UPDATE NEEDED;

-
if the selected cell is in a location area where the mobile station is not allowed to attempt a location update, then the state is LIMITED SERVICE;

-
(Only applicable in GSM for mobile stations supporting VGCS listening or VBS listening.) if the MSs was in the service state RECEIVING GROUP CALL (NORMAL SERVICE) or RECEIVING GROUP CALL (LIMITED SERVICE) before the location updating procedure and the selected cell is in the location area where the MS is not allowed to attempt a location update, then the state is RECEIVING GROUP CALL (LIMITED SERVICE);

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

In case of a return from a location updating procedure to which was answered "Roaming not allowed in this location area", the service state PLMN SEARCH is entered as specified in section 4.2.1.2.

******************** NEXT MODIFIED SECTION **********************

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 and 31.102) is detached from the mobile station.

In GSM, a flag (ATT) broadcast in the L3-RR SYSTEM INFORMATION TYPE 3 message on the BCCH is used by the network to indicate whether the detach procedure is required. The value of the ATT flag to be taken into account shall be the one broadcast when the mobile station was in MM idle.

In UMTS, a flag (ATT) broadcast in the L3-RRC SYSTEM INFORMATION BLOCK 1 message on the BCCH is used by the network to indicate whether the detach procedure is required. The value of the ATT flag to be taken into account shall be the one broadcast when the mobile station was in MM idle.

The procedure causes the mobile station to be indicated as inactive in the network.

4.3.4.1
IMSI detach initiation by the mobile station

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

If no RR connection exists, the MM sublayer within the mobile station will request the RR sublayer to establish a RR connection. If establishment of the RR connection is not possible because a suitable cell is not (or not yet) available then, the mobile station shall try for a period of at least 5 seconds and for not more than a period of 20 seconds to find a suitable cell. If a suitable cell is found during this time then, the mobile station shall request the RR sublayer to establish an RR connection, otherwise the IMSI detach is aborted. 

If a RR connection exists, the MM sublayer will release locally any ongoing MM connections before the IMSI DETACH INDICATION message is sent.

The IMSI detach procedure may not be started if a MM specific procedure is active. If possible, the IMSI detach procedure is then delayed until the MM specific procedure is finished, else the IMSI detach is omitted.

4.3.4.2
IMSI detach procedure in the network

When receiving an IMSI DETACH INDICATION message, the network may set an inactive indication for the IMSI. No response is returned to the mobile station. After reception of the IMSI DETACH INDICATION message the network shall release locally any ongoing MM connections, and start the normal RR connection release procedure (see GSM 04.18 section 3.5 and 25.331 section 8.2.1).

Only applicable in GSM for a network supporting VGCS: If an IMSI DETACH INDICATION message is received from the talking mobile station in a group call while the network is in service state MM CONNECTION ACTIVE (GROUP TRANSMIT MODE), the network shall release locally the ongoing MM connection and then go to the service state GROUP CALL ACTIVE.

******************** NEXT MODIFIED SECTION **********************

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);

-
IMSI attach (see section 4.4.3).

The normal location updating procedure is used to update the registration of the actual Location Area of a mobile station in the network. The location updating type information element in the LOCATION UPDATING REQUEST message shall indicate normal location updating. The conditions under which the normal location updating procedure is used by a mobile station in the MM IDLE state are defined for each service state in section 4.2.2.

Only applicable in GSM for mobile stations supporting VGCS listening or VBS listening: A mobile station in RR group receive mode is in the MM IDLE state, substate RECEIVING GROUP CALL (NORMAL SERVICE) or RECEIVING GROUP CALL (LIMITED SERVICE). To perform a location updating, the MS in RR group receive mode shall leave the group receive mode, establish an independent dedicated RR connection to perform the location updating as described above and return to the RR group receive mode afterwards.

The normal location updating procedure shall also be started if the network indicates that the mobile station is unknown in the VLR as a response to MM connection establishment request.

To limit the number of location updating attempts made, where location updating is unsuccessful, an attempt counter is used. The attempt counter is reset when a mobile station is switched on or a SIM card is inserted.

Upon successful location updating the mobile station sets the update status to UPDATED in the SIM, and stores the received Location Area Identification in the SIM. The attempt counter shall be reset.

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

The Mobile Equipment shall contain a list of "forbidden location areas for roaming", as well as a list of "forbidden location areas for regional provision of service". These lists shall be erased when the MS is switched off or when the SIM is removed, and periodically (with period in the range 12 to 24 hours). The location area identification received on the BCCH that triggered the location updating request shall be added to the suitable list whenever a location update reject message is received with the cause "Roaming not allowed in this location area" or with the cause "Location Area not allowed". The lists shall accommodate each 10 or more location area identifications. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted. 

The cell selection processes in the different states are described in TS 23.022 and GSM 05.08.

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

******************** NEXT MODIFIED SECTION **********************

4.5
Connection management sublayer service provision 

The concept of MM connection is introduced in this section.  This concept is mainly a descriptive tool: The establishment of an MM connection by the network can be local (i.e. it is achieved by the transmission of the first CM layer message and without the transmission of any MM layer messages) or can be achieved by the transmission of a CM SERVICE PROMPT message (eg. in the case of certain ring back services). The release of an MM connection by the network or by the mobile station is always local, i.e. these purposes can be achieved without sending any MM messages over the radio interface. (On the contrary, establishment of an MM connection by the mobile station requires the sending of MM messages over the radio interface. An exception in GSM is VGCS, where an MM connection will be established as result of an uplink access procedure (see section 3.7.2.1.1in GSM 04.18).)

The Mobility Management (MM) sublayer is providing connection management services to the different entities of the upper Connection management (CM) sublayer (see TS 24.007). It offers to a CM entity the possibility to use an MM connection for the exchange of information with its peer entity. An MM connection is established and released on request from a CM entity. Different CM entities communicate with their peer entity using different MM connections. Several MM connections may be active at the same time.

An MM connection requires an RR connection. All simultaneous MM connections for a given mobile station use the same RR connection.

In the following sections, the procedures for establishing, re-establishing, maintaining, and releasing an MM connection are described, usually separately for the mobile station and the network side.

4.5.1
MM connection establishment

4.5.1.1
MM connection establishment initiated by the mobile station

Upon request of a CM entity to establish an MM connection the MM sublayer first decides whether to accept, delay, or reject this request:

-
An MM connection establishment may only be initiated by the mobile station when the following conditions are fulfilled:

-
Its update status is UPDATED.

-
The MM sublayer is in one of the states MM IDLE or MM connection active but not in MM connection active (Group call).


An exception from this general rule exists for emergency calls (see section 4.5.1.5). A further exception is defined in the following clause.

-
If an MM specific procedure is running at the time the request from the CM sublayer is received, and the LOCATION UPDATING REQUEST message has been sent, the request will either be rejected or delayed, depending on implementation, until the MM specific procedure is finished and, provided that the network has not sent a "follow-on proceed" indication, the RR connection is released. If the LOCATION UPDATING REQUEST message has not been sent, the mobile station may include a "follow-on request" indicator in the message. The mobile station shall then delay the request until the MM specific procedure is completed, when it may be given the opportunity by the network to use the RR connection: see section 4.4.4.6.

In order to establish an MM connection, the mobile station proceeds as follows:

a)
If no RR connection exists, the MM sublayer requests the RR sublayer to establish an RR connection and enters MM sublayer state WAIT FOR RR CONNECTION (MM CONNECTION). This request contains an establishment cause and a CM SERVICE REQUEST or NOTIFICATION RESPONSE message. When the establishment of an RR connection is indicated by the RR sublayer (this indication implies that the CM SERVICE REQUEST or NOTIFICATION RESPONSE message has been successfully transferred via the radio interface, see section 2.2), the MM sublayer of the mobile station starts timer T3230, gives an indication to the CM entity that requested the MM connection establishment, and enters MM sublayer state WAIT FOR OUTGOING MM CONNECTION.

b)
If an RR connection is available, the MM sublayer of the mobile station sends a CM SERVICE REQUEST or NOTIFICATION RESPONSE message to the network, starts timer T3230, gives an indication to the CM entity that requested the MM connection establishment, and enters:

-
MM sublayer state WAIT FOR OUTGOING MM CONNECTION, if no MM connection is active;

-
MM sublayer state WAIT FOR ADDITIONAL OUTGOING MM CONNECTION, if at least one MM connection is active;

-
If an RR connection exists but the mobile station is in the state WAIT FOR NETWORK COMMAND then any requests from the CM layer that are received will either be rejected or delayed until this state is left.

c)
Only applicable in GSM for mobile stations supporting VGCS talking:

If a mobile station which is in the MM sublayer state MM IDLE, service state RECEIVING GROUP CALL (NORMAL SERVICE), receives a request from the GCC sublayer to perform an uplink access, the MM sublayer requests the RR sublayer to perform an uplink access procedure and enters MM sublayer state WAIT FOR RR CONNECTION (GROUP TRANSMIT MODE).


When a successful uplink access is indicated by the RR sublayer, the MM sublayer of the mobile station gives an indication to the GCC sublayer and enters MM sublayer state MM CONNECTION ACTIVE (GROUP TRANSMIT MODE).


When an uplink access reject is indicated by the RR sublayer, the MM sublayer of the mobile station gives an indication to the GCC sublayer and enters the MM sublayer state MM IDLE, service state RECEIVING GROUP CALL (NORMAL SERVICE).


In the network, if an uplink access procedure is performed, the RR sublayer in the network provides an indication to the MM sublayer together with the mobile subscriber identity received in the TALKER INDICATION message. The network shall then enter the MM sublayer state MM CONNECTION ACTIVE (GROUP TRANSMIT MODE).

The CM SERVICE REQUEST message contains the 

-
mobile identity according to section 10.5.1.4;

-
mobile station classmark 2;

-
ciphering key sequence number; and 

-
CM service type identifying the requested type of transaction (e.g. mobile originating call establishment, emergency call establishment, short message service, supplementary service activation), location services)

A MS supporting eMLPP may optionally include a priority level in the CM SERVICE REQUEST message.

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

The NOTIFICATION RESPONSE message is used if a mobile station has received a notification message on the NCH for a VGCS or VBS call without a description of the respective VGCS or VBS channel. The mobile station therefore establishes an MM connection with a NOTIFICATION RESPONSE in order to obtain the necessary details from the network. The NOTIFICATION RESPONSE message contains the 

-
mobile identity according to section 10.5.1.4;

-
mobile station classmark 2; and

-
notified voice group or broadcast call reference according to section 10.5.1.9.

A collision may occur when a CM layer message is received by the mobile station in MM sublayer state WAIT FOR OUTGOING MM CONNECTION or in WAIT FOR ADDITIONAL OUTGOING MM CONNECTION. In this case the MM sublayer in the MS shall establish a new MM connection for the incoming CM message as specified in 4.5.1.3.

Upon receiving a CM SERVICE REQUEST or NOTIFICATION RESPONSE message, the network shall analyse its content. The type of semantic analysis may depend on other on going MM connection(s). Depending on the type of request and the current status of the RR connection, the network may start any of the MM common procedures and RR procedures.

In GSM, the network may initiate the classmark interrogation procedure, for example, to obtain further information on the mobile station's encryption capabilities.

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

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

In GSM, the network decides also if the security mode setting procedure shall be invoked (see section 3.4.7 in GSM 04.18)..

In UMTS, the network decides also if the security mode control procedure shall be invoked (see section 8.1.10 in TS 25.331).

NOTE:
If the CM_SERVICE_REQUEST message contains a priority level the network may use this to perform queuing and pre-emption as defined in TS 23.067.

In GSM, an indication from the RR sublayer that the security mode setting procedure is completed, or reception of a CM SERVICE ACCEPT message, shall be treated as a service acceptance indication by the mobile station.

The MM connection establishment is completed, timer T3230 shall be stopped, the CM entity that requested the MM connection shall be informed, and MM sublayer state MM CONNECTION ACTIVE is entered. The MM connection is considered to be active.

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

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

  #4 :
IMSI unknown in VLR

  #6 :
Illegal ME

#17 :
Network failure

#22 :
Congestion

#32 :
Service option not supported

#33 :
Requested service option not subscribed

#34 :
Service option temporarily out of order

If no other MM connection is active, the network may start the RR connection release (see section 3.5) when the CM SERVICE REJECT message is sent.

If a CM SERVICE REJECT message is received by the mobile station, timer T3230 shall be stopped, the requesting CM sublayer entity informed. Then the mobile station shall proceed as follows:

-
If the cause value is not #4 or #6 the MM sublayer returns to the previous state (the state where the request was received). Other MM connections shall not be affected by the CM SERVICE REJECT message.

-
If cause value #4 is received, the mobile station aborts any MM connection, deletes any TMSI, LAI and ciphering key sequence number in the SIM, changes the update status to NOT UPDATED (and stores it in the SIM according to section 4.1.2.2), and enters the MM sublayer state WAIT FOR NETWORK COMMAND. If subsequently the RR connection is released or aborted, this will force the mobile station to initiate a normal location updating). Whether the CM request shall be memorized during the location updating procedure, is a choice of implementation.

-
If cause value #6 is received, the mobile station aborts any MM connection, deletes any TMSI, LAI and ciphering key sequence number in the SIM, changes the update status to ROAMING NOT ALLOWED (and stores it in the SIM according to section 4.1.2.2), and enters the MM sublayer state WAIT FOR NETWORK COMMAND. The mobile station shall consider the SIM as invalid until switch-off or the SIM is removed.

******************** NEXT MODIFIED SECTION **********************

4.5.1.3
MM connection establishment initiated by the network

4.5.1.3.1
Mobile Terminating CM Activity 

When a CM sublayer entity in the network requests the MM sublayer to establish a MM connection, the MM sublayer will request the establishment of an RR connection to the RR sublayer if no RR connection to the desired mobile station exists. The MM sublayer is informed when the paging procedure is finished (see GSM 04.18 section 3.3.2 and TS 25.331 section 8.2.1) and the mobile station shall enter the MM state WAIT FOR NETWORK COMMAND.

(* editor’s note: this does not appear to be stated any where other than in fig 4.1a. Without this statement, there does not seem to be anything to stop the mobile sending a CM SERVICE REQUEST message which might cross (ambiguously) with a SECURITY MODE COMMAND or a SECURITY MODE CONTROL message. *)

In GSM, when an RR connection is established (or if it already exists at the time the request is received), the MM sublayer may initiate any of the MM common procedures (except IMSI detach); it may request the RR sublayer to perform the RR classmark interrogation procedure, and/or the security mode setting procedure.

In UMTS, when an RR connection is established (or if it already exists at the time the request is received), the MM sublayer may initiate any of the MM common procedures (except IMSI detach); it may request the RR sublayer to perform the security mode control procedure.

When all MM and RR procedures are successfully completed which the network considers necessary, the MM sublayer will inform the requesting mobile terminating CM sublayer entity on the success of the MM connection establishment.

If an RR connection already exists and no MM specific procedure is running, the network may also establish a new mobile terminating MM connection by sending a CM message with a new PD/TI combination. 

In GSM, if the establishment of an RR connection is unsuccessful, or if any of the MM common procedures or the security mode setting fail, this is indicated to the CM layer with an appropriate error cause.

In UMTS, if the establishment of an RR connection is unsuccessful, or if any of the MM common procedures or the security mode control fail, this is indicated to the CM layer with an appropriate error cause.

If an RR connection used for a MM specific procedure exists to the mobile station, the CM request may be rejected or delayed depending on implementation. When the MM specific procedure has been completed, the network may use the same RR connection for the delayed CM request.

Only applicable in GSM in case of VGCS talking:  
In the MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) the mobile station is in RR Group transmit mode. There shall be only one MM connection active.

When in MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) state, the MM sublayer in the network shall reject the request for the establishment of another MM connection by any CM layer.

If the RR sublayer in the network indicates a request to perform a transfer of the mobile station from RR connected mode to RR Group transmit mode which will result in a transition from MM CONNECTION ACTIVE state to MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) state in the MM sublayer, the MM sublayer shall not allow the transition if more than one MM connection is active with the mobile station.

******************** NEXT MODIFIED SECTION **********************

4.5.3
MM connection release

An established MM connection can be released by the local CM entity. The release of the CM connection will then be done locally in the MM sublayer, i.e. no MM message are sent over the radio interface for this purpose.

4.5.3.1
Release of associated RR connection

If all MM connections are released by their CM entities, the mobile station shall set timer T3240 and enter the state WAIT FOR NETWORK COMMAND, expecting the release of the RR connection.

In the network, if the last MM connection is released by its user, the MM sublayer may decide to release the  RR  connection. The RR connection may be maintained by the network, e.g. in order to establish another MM connection.

If the RR connection is not released within a given time controlled by the timer T3240, the mobile station shall abort the RR connection. In both cases, either after a RR connection release triggered from the network side or after a RR connection abort requested by the MS-side, the MS shall return to MM IDLE state; the service state depending upon the current update status as specified in section 4.2.3.

4.5.3.2
Uplink release in a voice group call (GSM only)
(Only applicable for mobile stations supporting VGCS talking:)

If a mobile station which is in the MM sublayer state MM CONNECTION ACTIVE (GROUP TRANSMIT MODE) receives a request from the GCC sublayer to perform an uplink release, the MM sublayer requests the RR sublayer to perform an uplink release procedure and enters the MM sublayer state RECEIVING GROUP CALL (NORMAL SERVICE).

******************** NEXT MODIFIED SECTION **********************

9.2.9
CM service request

This message is sent by the mobile station to the network to request a service for the connection management sublayer entities, e.g. circuit switched connection establishment, supplementary services activation, short message transfer, location services. See table 9.2.11/TS 24.008.

Message type:
CM SERVICE REQUEST

Significance:

dual

Direction:


mobile station to network

Table 9.2.11/TS 24.008: CM SERVICE REQUEST message content

IEI
Information element
Type / Reference
Presence
Format
Length


Mobility management
Protocol discriminator
M
V
½


protocol discriminator
10.2





Skip Indicator
Skip Indicator
M
V
½



10.3.1





CM Service Request
Message type
M
V
1


message type
10.4





CM service type
CM service type
M
V
½



10.5.3.3





Ciphering key sequence
Ciphering key sequence
M
V
½


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



10.5.1.4




8-
Priority
Priority Level
O
 TV
 1



10.5.1.11




9.2.9.1
Mobile Station Classmark

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

9.2.9.2
Priority

May be included by mobile station supporting eMLPP to indicate the priority requested.

This information element is only meaningful when the CM service type is:


Mobile originating call establishment;


Emergency call establishment;


Voice group call establishment (GSM only);


Voice broadcast call establishment (GSM only).

******************** NEXT MODIFIED SECTION **********************

10.5.1.6
Mobile Station Classmark 2

The purpose of the Mobile Station 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 Station Classmark 2 information element is coded as shown in figure 10.5.6/TS 24.008, table 10.5.6a/TS 24.008 and table 10.5.6b/TS 24.008.

The Mobile Station Classmark 2 is a type 4 information element with 5 octets length. 

   8     7     6     5     4     3     2     1

+-----------------------------------------------+

│     │      Mobile station classmark 2 IEI     │ octet 1

+-----------------------------------------------│

│                                               │

│ Length of mobile station classmark 2 contents │ octet 2

+-----------------------------------------------│

│  0  │  Revision │ ES  │ A5/1│    RF power     │

│spare│  level    │ IND │     │   capability    │ octet 3

+-----+-----------------+-----+-----------------│

│  0  │ PS  │ SS Screen.│SM ca│VBS  │VGCS │  FC │

│spare│capa.│ Indicator │pabi.│     │     │     │ octet 4

+-----+-----------------+-----+-----+-----+-----│

│ CM3 │  0  │LCSVA│ UCS2│SoLSA│CMSP │ A5/3│ A5/2│

│     │spare│ CAP │...  │     │     │     │     │ octet 5

+-----------------------------------------------+

Figure 10.5.6/TS 24.008 Mobile Station Classmark 2 information element

NOTE:
Owing to backward compatibility problems, bit 8 of octet 4 should not be used unless it is also checked that the bits 8, 7 and 6 of octet 3 are not "0 0 0".

Table 10.5.6a/TS 24.008: Mobile Station Classmark 2 information element

Revision level (octet 3) 

  Bits 

  7 6 
  0 0  Reserved for phase 1 

  0 1  Used by phase 2 mobile stations 

  1 0  Used by UMTS mobile stations

  1 1  Reserved for future use

ES IND (octet 3, bit 5) "Controlled Early Classmark Sending" option implementation

  0
"Controlled Early Classmark Sending" option is not implemented in the MS

  1
"Controlled Early Classmark Sending" option is implemented in the MS

NOTE:
The value of the ES IND gives the implementation in the MS. It’s value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.

A5/1 algorithm supported (octet 3, bit 4)

  0    encryption algorithm A5/1 available 

  1    encryption algorithm A5/1 not available 

RF Power Capability (Octet 3)

When GSM 450, GSM 480, GSM 850, GSM 900 P, E [or R] band is used (for exceptions see 3):

 Bits 

 3 2 1 

 0 0 0     class 1 

 0 0 1     class 2 

 0 1 0     class 3 

 0 1 1     class 4 

 1 0 0     class 5 

All other values are reserved. 

When the DCS 1800 or PCS 1900 band is used (for exceptions see 3):

 Bits 

 3 2 1 

 0 0 0     class 1 

 0 0 1     class 2 

 0 1 0     class 3 

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 

 6 5 

 0 0    defined in TS 24.080 

 0 1    defined in TS 24.080 

 1 0    defined in TS 24.080 

 1 1    defined in TS 24.080 

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 10.5.6b/TS 24.008: Mobile Station Classmark 2 information elementVBS notification reception (octet 4)

Bit 3
0
no VBS capability or no notifications wanted

1
VBS capability and notifications wanted (in GSM only)
VGCS notification reception (octet 4)

Bit 2
0
no VGCS capability or no notifications wanted

1
VGCS capability and notifications wanted (in GSM only)
FC  Frequency Capability (octet 4)

When GSM 400 band is used (for exceptions see 3):

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 E-GSM or R-GSM band when transmitted on a GSM 400 channel.

When GSM 850 band is used (for exceptions see 3):

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 E-GSM or R-GSM band when transmitted on a GSM 850 channel.

When  a GSM 900  band is used (for exceptions see 3):

Bit 1
0
The MS does not support the E-GSM or R-GSM  band  (For definition of frequency bands see GSM 05.05)


1
The MS does support the E-GSM or R-GSM  (For definition of frequency bands see GSM 05.05)
Note : For mobile station supporting the R-GSM band further information can be found in MS Classmark 3.

When the DCS 1800 band is used (for exceptions see 3):

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 E-GSM or R-GSM band when transmitted on a DCS 1800 channel.


When the PCS 1900 band is used (for exceptions see 3.4.18):

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 E-GSM or R-GSM band when transmitted on a PCS 1900 channel.

CM3 (octet 5, bit 8)

0
The MS does not support any options that are indicated in CM3

1
The MS supports options that are indicated in classmark 3 IE

LCS VA capability (LCS value added location request notification capability) (octet 5,bit 6)

0       LCS value added location request notification capability  not supported

1       LCS value added location request notification capability  supported

UCS2 treatment (octet 5, bit 5)

This information field indicates the likely treatment by the mobile station of UCS2 encoded character strings. If not included, the value 0 shall be assumed by the receiver.

0 the ME has a preference for the default alphabet (defined in GSM 03.38) over UCS2.

1
the ME has no preference between the use of the default alphabet and the use of UCS2.

SoLSA (octet 5, bit 4)
0
The ME does not support SoLSA.

1
The ME supports SoLSA.



CMSP: CM Service Prompt (octet 5, bit 3) $(CCBS)$

0 “Network initiated MO CM connection request” not supported.

1 “Network initiated MO CM connection request” supported for at least one CM protocol.

A5/3 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
1encryption algorithm A5/2 available



NOTE:
Additional mobile station capability information might be obtained by invoking the classmark interrogation procedure.

******************** NEXT MODIFIED SECTION **********************

10.5.1.9
Descriptive group or broadcast call reference (GSM only)
The purpose of the Descriptive Group or Broadcast Call Reference is to provide information describing a voice group or broadcast call. The IE of the Descriptive Group or Broadcast Call Reference is composed of the group or broadcast call reference together with a service flag, an acknowledgement flag, the call priority and the group cipher key number.

The Descriptive Group or Broadcast Call Reference information element is coded as shown in figure 10.5.8/TS 24.008 and Table10.5.8/TS 24.008

The Descriptive Group or Broadcast Call Reference is a type 3 information element with 6  octets length.

  8     7     6     5     4     3     2     1

+-----------------------------------------------+

│     │ Group or broadcast call reference IEI   │ octet 1

+-----------------------------------------------│

│   Binary coding of the group or broadcast     │

│   call reference                              │ octet 2

+-----------------------------------------------│

│                                               │

│                                               │ octet 3

+-----------------------------------------------│

│                                               │

│                                               │ octet 4

+-----------------------------------------------│

│                 │     │     │                 │

│                 │ SF  │ AF  │  call priority  │ octet 5

+-----------------------+-----------------------+

│                       │       Spare           │

│ Ciphering information │  0     0     0     0  │ octet 6

+-----------------------++----------------------+

Figure 10.5.8/TS 24.008 Descriptive Group or Broadcast Call Reference

Table 10.5.8/TS 24.008 Descriptive Group or Broadcast Call Reference

+-------------------------------------------------------+

│ Binary code of the group or broadcast call reference  │

│ The length of the binary code has 27 bits which is    │

│ encoded in the octet 2, 3, 4                          │

│ and Bits 8,7,6 (octet 5).                             │

│ The highest bit of the BC is the bit 8 in the octet 2 │

│ and the lowest bit is allocated in the bit 6          │

│ in the octet 5. (see also GSMß03.03)                  │

│                                                       │

│ SF Service flag (octet 5)                             │

│ Bit                                                   │

│ 5                                                     │

│ 0        VBS (broadcast call reference)               │

│ 1        VGCS (group call reference)                  │

│                                                       │

│ AF Acknowledgement flag (octet 5)                     │

│ Bit                                                   │

│ 4                                                     │

│ 0        acknowledgement is not required              │

│ 1        acknowledgement is required                  │

│                                                       │

│ Call priority (octet 5)                               │

│ Bit                                                   │

│ 3 2 1                                                 │

│ 0 0 0    no priority applied                          │

│ 0 0 1    call priority level 4                        │

│ 0 1 0    call priority level 3                        │

│ 0 1 1    call priority level 2                        │

│ 1 0 0    call priority level 1                        │

│ 1 0 1    call priority level 0                        │

│ 1 1 0    call priority level B                        │

│ 1 1 1    call priority level A                        │

│                                                       │

│ Ciphering information (octet 6)                       │

│ Bit                                                   │

│ 8 7 6 5                                               │

│ 0 0 0 0    no ciphering                               │

│ 0 0 0 1    ciphering with cipher key number 1         │

│ 0 0 1 0    ciphering with cipher key number 2         │

│ 0 0 1 1    ciphering with cipher key number 3         │

│ 0 1 0 0    ciphering with cipher key number 4         │

│ 0 1 0 1    ciphering with cipher key number 5         │

│ 0 1 1 0    ciphering with cipher key number 6         │

│ 0 1 1 1    ciphering with cipher key number 7         │

│ 1 0 0 0    ciphering with cipher key number 8         │

│ 1 0 0 1    ciphering with cipher key number 9         │

│ 1 0 1 0    ciphering with cipher key number A         │

│ 1 0 1 1    ciphering with cipher key number B         │

│ 1 1 0 0    ciphering with cipher key number C         │

│ 1 1 0 1    ciphering with cipher key number D         │

│ 1 1 1 0    ciphering with cipher key number E         │

│ 1 1 1 1    ciphering with cipher key number F         │

│                                                       │

+-------------------------------------------------------+

10.5.1.10
Group Cipher Key Number (GSM only)
The purpose of the Group Cipher Key Number is to provide information on the group cipher key to be used for ciphering and deciphering by the mobile station.

The Group Cipher Key Number information element is coded as shown in figure 10.5.9/TS 24.008 and Table10.5.9/TS 24.008

The Group Cipher Key Number is a type 1 information element with 1 octet length.

8     7     6     5      4     3     2     1

+------------------------------------------------+

│Group cipher key number│                        │

│         IEI           │ Group cipher key number│

+------------------------------------------------+

Figure 10.5.9/TS 24.008 Group Cipher Key Number
Table 10.5.9/TS 24.008 Group Cipher Key Number
+-------------------------------------------------------+

│ Group cipher key number                               │

│ Bit                                                   │

│ 4 3 2 1                                               │

│ 0 0 0 0    spare                                      │

│ 0 0 0 1    cipher key number 1                        │

│ 0 0 1 0    cipher key number 2                        │

│ 0 0 1 1    cipher key number 3                        │

│ 0 1 0 0    cipher key number 4                        │

│ 0 1 0 1    cipher key number 5                        │

│ 0 1 1 0    cipher key number 6                        │

│ 0 1 1 1    cipher key number 7                        │

│ 1 0 0 0    cipher key number 8                        │

│ 1 0 0 1    cipher key number 9                        │

│ 1 0 1 0    cipher key number A                        │

│ 1 0 1 1    cipher key number B                        │

│ 1 1 0 0    cipher key number C                        │

│ 1 1 0 1    cipher key number D                        │

│ 1 1 1 0    cipher key number E                        │

│ 1 1 1 1    cipher key number F                        │

│                                                       │

+-------------------------------------------------------+
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