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1.6.1
List of procedures

The following procedures are specified in this Technical Specification:

a)
Clause 4 specifies elementary procedures for Mobility Management

-
mobility management common procedures (subclause 4.3)

-
TMSI reallocation procedure (subclause 4.3.1)

-
authentication procedure (subclause 4.3.2)

-
identification procedure (subclause 4.3.3)

-
IMSI detach procedure (subclause 4.3.4)

-
abort procedure (subclause 4.3.5)

-
MM information procedure (subclause 4.3.6)

-
mobility management specific procedures (subclause 4.4)

-
location updating procedure (subclause 4.4.1)

-
periodic updating (subclause 4.4.2)

-
IMSI attach procedure (subclause 4.4.3)

-
generic location updating procedure (subclause 4.4)

-
connection management sublayer service provision

-
mobility management connection establishment (subclause 4.5.1)

-
mobility management connection information transfer phase (subclause 4.5.2)

-
mobility management connection release (subclause 4.5.3) 

-
GPRS specific mobility management procedures (subclause 4.7)

-
GPRS attach procedure (subclause 4.7.3)

-
GPRS detach procedure (subclause 4.7.4)

-
GPRS routing area updating procedure (subclause 4.7.5)

-
GPRS common mobility management procedures (subclause 4.7)

-
GPRS P-TMSI reallocation procedure (subclause 4.7.6)

-
GPRS authentication and ciphering procedure (subclause 4.7.7)

-
GPRS identification procedure (subclause 4.7.8)

-
GPRS information procedure (subclause 4.7.12)

b)
Clause 5 specifies elementary procedures for circuit switched Call Control comprising the following elementary procedures:

-
mobile originating call establishment (subclause 5.2.1)

-
mobile terminating call establishment (subclause 5.2.2)

-
signalling procedures during the active state (subclause 5.3)

-
user notification procedure (subclause 5.3.1)

-
call rearrangements (subclause 5.3.2)

-
DTMF protocol control procedure (subclause 5.5.7)

-
in-call modification (subclause 5.3.4)

-
call clearing initiated by the mobile station (subclause 5.4.3)

-
call clearing initiated by the network (subclause 5.4.4)

-
miscellaneous procedures

-
in-band tones and announcements (subclause 5.5.1)

-
status enquiry procedure (subclause 5.5.3)

-
call re-establishment procedure (subclause 5.5.4) 

d)
Clause 6 specifies elementary procedures for session management

-
GPRS session management procedures (subclause 6.1)

-
PDP context activation (subclause 6.1.1)

-
PDP context modification (subclause 6.1.2)

-
PDP context deactivation (subclause 6.1.3)



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

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

2.2.2
Vocabulary

The following terms are used in this Technical Specification:

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

-
group receive mode: (only applicable for mobile stations supporting VGCS listening or VBS listening) In this mode, the mobile station is not allocated a dedicated channel with the network; it listens to the downlink of a voice broadcast channel or voice group call channel allocated to the cell. Occasionally, the mobile station has to listen to the BCCH of the serving cell as defined in TS 23.022 and 05.08;

-
dedicated mode: In this mode, the mobile station is allocated at least two dedicated channels, only one of them being a SACCH;

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

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

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

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

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

-
A TCH is connected if circuit mode user data can be transferred. A TCH cannot be connected if it is not activated. A TCH which is activated but not connected is used only for signalling, i.e. as a DCCH;

-
The data link of SAPI 0 on the main DCCH is called the main signalling link. Any message specified to be sent on the main signalling link is sent in acknowledged mode except when otherwise specified;

-
The term "to establish" a link is a short form for "to establish the multiframe mode" on that data link. It is possible to send UI frames on a data link even if it is not established as soon as the corresponding channel is activated. Except when otherwise indicated, a data link layer establishment is done without an information field.

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

-
A temporary block flow (TBF) is a physical connection used by the two RR peer entities to support the uni-directional transfer of LLC PDUs on packet data physical channels, see GSM 04.60.

-
RLC/MAC block: A RLC/MAC block is the protocol data unit exchanged between RLC/MAC entities, see GSM 04.60. 

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

--
Network operation mode
The three different network operation modes I, II, and III are defined in TS 23.060 [74].

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

--
GPRS MS operation mode
The three different GPRS MS operation modes A, B, and C are defined in TS 23.060 [74]. 


-
RR connection: A RR connection is a dedicated physical circuit switched domain connection used by the two RR or RRC peer entities to support the upper layers' exchange of information flows. 

-
PS signalling connection is a peer to peer UMTS connection between MS and CN packet domain node.

-
Inter-System change is a change of radio access between different radio access technologies such as GSM and UMTS.

-
GPRS: Packet Services for GSM and UMTS system.

-
The label (GSM only) indicates this section or paragraph applies only to GSM system. For multi system case this is determined by the current serving radio access network. 

-
The label (UMTS only) indicates this section or paragraph applies only to UMTS system. For multi system case this is determined by the current serving radio access network. 

-
In GSM,... Indicates this paragraph applies only to GSM System. For multi system case this is determined by the current serving radio access network. 

-
In UMTS,... Indicates this paragraph applies only to UMTS System. For multi system case this is determined by the current serving radio access network. 

-
SIM, Subscriber Identity Module (see TS GSM 02.17). This specification makes no distinction between SIM and USIM.

-
MS, Mobile Station. This specification makes no distinction between MS and UE.

4.1
General

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

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

A further function of the MM sublayer is to provide connection management services to the different entities of the upper Connection Management (CM) sublayer (see TS 24.007).

There are two sets of procedures defined in this chapter: 

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

-
GMM procedures for GPRS services (performed by the GMM entity of the MM sublayer), see TS 24.007 [20].

All the MM procedures described in this section can only be performed if a RR connection has been established between the MS and the network. Else, the MM sublayer has to initiate the establishment of a RR connection (see GSM 04.18 section 3.3 and TS 25.331 section 8.2.3). The GMM procedures described in this section, use services provided by the RR sublayer without prior RR connection establishment.

GMM procedures are mandatory and applicable only for GPRS MSs and networks supporting those MSs. For GPRS MSs which are IMSI attached for both GPRS and non-GPRS services, some MM procedures are replaced by GMM combined procedures provided that the network operates in network operation mode I, i.e. is supporting combined GMM procedures. GMM combined procedures are not applicable for the GPRS MS operation mode C but are mandatory for the GPRS MS operation modes A and B and networks supporting network operation mode I, see TS 23.060.

4.7.1.4.1
Radio resource sublayer address handling (GSM only)

This section describes how the RR addressing is managed by GMM. For the detailed coding of the different TLLI types and how a TLLI can be derived from a P-TMSI, see TS 23.003 [10].

Two cases can be distinguished:

-
a valid P-TMSI is available in the MS; or

-
no valid P-TMSI is available in the MS


i)
valid P-TMSI available

If the MS has stored a valid P-TMSI, the MS shall derive a foreign TLLI from that P-TMSI and shall use it for transmission of the:

-
ATTACH REQUEST message of any GPRS combined/non-combined attach procedure; and

-
ROUTING AREA UPDATE REQUEST message of a combined/non-combined RAU procedure if the MS has entered a new routing area, or if the GPRS update status is not equal to GU1 UPDATED.

Any other GMM message is transmitted using a local TLLI derived from the stored P-TMSI. This includes a ROUTING AREA UPDATE REQUEST message that is sent within a periodic routing area update procedure.

ii)
no valid P-TMSI available

When the MS has not stored a valid P-TMSI, i.e. the MS is not attached to GPRS, the MS shall use a randomly selected random TLLI for transmission of the:

-
ATTACH REQUEST message of any combined/non-combined GPRS attach procedure.

The same randomly selected random TLLI value shall be used for all message retransmission attempts and for the cell updates within one attach attempt.

Upon receipt of an ATTACH REQUEST message, the network assigns a P-TMSI to the MS, derives a local TLLI from the assigned P-TMSI, and transmits the assigned P-TMSI to the MS. 

Upon receipt of the assigned P-TMSI, the MS shall derive the local TLLI from this P-TMSI and shall use it for addressing at lower layers.

In both cases, the MS shall acknowledge the reception of the assigned P-TMSI to the network. After receipt of the acknowledgement, the network shall use the local TLLI for addressing at lower layers.

4.7.11
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6.1.1
General

The main function of the session management (SM) is to support PDP context handling of the user terminal. The SM comprises procedures for 
identified PDP context activation, deactivation and modification
.

SM procedures for identified access can only be performed if a GMM context has been established between the MS and the network. If no GMM context has been established, the MM sublayer has to initiate the establishment of a GMM context by use of the GMM procedures as described in chapter 4. After GMM context establishment, SM uses services offered by GMM (see TS 24.007 [20]). Ongoing SM procedures are suspended during GMM procedure execution.


For the session management protocol, the extended TI mechanism may be used (see 24.007)
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8.3.2
Session Management

The mobile station and network shall reject a session management message other than SM-STATUS received with TI EXT bit = 0 by immediately sending an SM-STATUS message using the received 2 octet TI value encoding. Otherwise, the following procedures shall apply: 

a)
Whenever any session management message except ACTIVATE PDP CONTEXT REQUEST or SM-STATUS is received by the network specifying a transaction identifier which is not recognized as relating to an active context or to a context that is in the process of activation or deactivation or has been [recently] deactivated, the network should send a SM-STATUS message with cause #81 "invalid transaction identifier value" using the received transaction identifier value and remain in the PDP-INACTIVE state. 

b)
Whenever any session management message except REQUEST PDP CONTEXT ACTIVATION or SM-STATUS is received by the MS specifying a transaction identifier which is not recognized as relating to an active context or to a context that is in the process of activation or deactivation or has been [recently] deactivated, the MS shall send a SM-STATUS message with cause #81 "invalid transaction identifier value" using the received transaction identifier value and remain in the PDP-INACTIVE state. 

c)
When a REQUEST PDP CONTEXT ACTIVATION message is received with a transaction identifier flag set to "1", this message shall be ignored. 

d)
When an ACTIVATE PDP CONTEXT REQUEST message is received specifying a transaction identifier which is not recognized as relating to a context that is in the process of activation, and with a transaction identifier flag set to "1", this message shall be ignored. 

e)
Whenever an ACTIVATE PDP CONTEXT REQUEST message is received by the network specifying a transaction identifier relating to a  PDP context not in state PDP-INACTIVE, the network shall deactivate the old PDP context relating to the received transaction identifier without notifying the MS. Furthermore, the network shall continue with the activation procedure of a new PDP context as indicated in the received message.

f)
Whenever a REQUEST PDP CONTEXT ACTIVATION message is received by the MS specifying a transaction identifier relating to a PDP context not in state PDP-INACTIVE, the MS shall locally deactivate the old PDP context relating to the received transaction identifier. Furthermore, the MS shall continue with the activation procedure of a new PDP context as indicated in the received message.

8.5.5
Session management

a)
If the message is a DEACTIVATE PDP CONTEXT REQUEST, a DEACTIVATE PDP CONTEXT ACCEPT message shall be returned. All resources allocated for that context shall be released.

b) 
c) If the message is a REQUEST PDP CONTEXT ACTIVATION, a REQUEST PDP CONTEXT REJECT message with cause  # 96 "Invalid mandatory information" shall be returned.

d) If the message is an ACTIVATE PDP CONTEXT REQUEST, an ACTIVATE PDP CONTEXT REJECT message with cause # 96 "Invalid mandatory information" shall be returned.
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Table 10.4a/TS 24.008: Message types for GPRS session management

Bits

8 7 6 5 4 3 2 1

0 1 - - - - - -  Session management messages     


0 1 0 0 0 0 0 1  Activate PDP context request

0 1 0 0 0 0 1 0  Activate PDP context accept 

0 1 0 0 0 0 1 1  Activate PDP context reject 


0 1 0 0 0 1 0 0  Request PDP context activation 

0 1 0 0 0 1 0 1  Request PDP context activation rej.   


0 1 0 0 0 1 1 0  Deactivate PDP context request  

0 1 0 0 0 1 1 1  Deactivate PDP context accept   


0 1 0 0 1 0 0 0  Modify PDP context request(Network to MS direction)

0 1 0 0 1 0 0 1  Modify PDP context accept (MS to network direction)

0 1 0 0 1 0 1 0  Modify PDP context request(MS to network direction)

0 1 0 0 1 0 1 1  Modify PDP context accept (Network to MS direction)

0 1 0 0 1 1 0 0  Modify PDP context reject

0 1 0 0 1 1 0 1  Activate secondary PDP context request

0 1 0 0 1 1 1 0  Activate secondary PDP context accept

0 1 0 0 1 1 1 1  Activate secondary PDP context reject

0 1 0 1 0 0 0 0 Reserved: was allocated in earlier phases of the protocol
0 1 0 1 0 0 0 1 Reserved: was allocated in earlier phases of the protocol
0 1 0 1 0 0 1 0  Reserved: was allocated in earlier phases of the protocol

0 1 0 1 0 0 1 1  Reserved: was allocated in earlier phases of the protocol
0 1 0 1 0 1 0 0 Reserved: was allocated in earlier phases of the protocol
0 1 0 1 0 1 0 1  SM Status [?? Shall be checked]
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Table 11.3a/TS 24.008: GPRS Mobility management timers – MS side

TIMER NUM.
TIMER VALUE
STATE 
CAUSE OF START
NORMAL STOP
ON 
EXPIRY

T3302
T3212

Note 4
GMM-DEREG

or

GMM-REG
At attach failure and the attempt counter is greater than or equal
to 5.

At routing area updating failure and the attempt counter is greater than or equal to 5.
At successful attach


At successful routing area updating
On every expiry, initiation of the

GPRS attach procedure

or

RAU procedure

T3312
Default 
54 min

Note1
GMM-REG
In GSM, when READY state is left.

In UMTS, when PMM-CONNECTED mode is left.
When entering state GMM-DEREG 
Initiation of the Periodic RAU procedure

T3314

READY

(GSM only)
Default 
44 sec
Note 2
All except GMM-DEREG
Transmission of a PTP PDU
Forced to Standby
No cell-updates are performed








T3317

(UMTS only)
10s
GMM-REG
SERVICE REQ sent
Security mode setting procedure is completed,

SERVICE ACCEPT received, or

SERVICE REJECT received
Abort the procedure

NOTE 1:
The value of this timer is used if the network does not indicate another value in a GMM signalling procedure.

NOTE 2:
The default value of this timer is used if neither the MS nor the Network send another value, or if the Network sends this value, in a signalling procedure.

NOTE 3:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.

NOTE 4:
T3302 is loaded with the same value which is used to load T3212.

Table 11.4a/TS 24.008: GPRS Mobility management timers - network side

TIMER NUM.
TIMER VALUE
STATE 
CAUSE OF START
NORMAL STOP
ON 
EXPIRY

    T3313
Note1
GMM_REG
Paging procedure initiated
Paging procedure completed
Network dependent

T3314

READY

(GSM only)
Default 
44 sec
Note 2
All except GMM-DEREG
Receipt of a PTP PDU
Forced to Standby
The network shall page the MS if a PTP PDU has to be sent to the MS









Mobile Reachable
Default 4 min greater than T3312
All except GMM-DEREG
In GSM, change from READY to STANDBY state 

In UMTS, change from PMM-CONNECTED mode to PMM-IDLE mode.
PTP PDU received 
Network dependent but typically paging is halted on 1st expiry

NOTE 1:
The value of this timer is network dependent.

NOTE 2:
The default value of this timer is used if neither the MS nor the Network send another value, or if the Network sends this value, in a signalling procedure. The value of this timer should be slightly shorter in the network than in the MS, this is a network implementation issue.

NOTE 3:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.

11.2.3
Timers of session management

Table 11.2c/TS 24.008: Session management timers - MS side

TIMER NUM.
TIMER VALUE
STATE 
CAUSE OF START
NORMAL STOP
ON THE
 1st , 2nd, 3rd , 4th  EXPIRY

T3380
30s
PDP-
ACTIVE-PEND
ACTIVATE PDP CONTEXT REQUEST or ACTIVATE SECONDARY PDP CONTEXT REQUEST sent
ACTIVATE 
PDP CONTEXT ACCEPT or ACTIVATE 
SECONDARY PDP CONTEXT ACCEPT received

ACTIVATE
PDP CONTEXT REJECT or ACTIVATE
SECONDARY PDP CONTEXT REJECT received
Retransmission of ACTIVATE PDP
CONTEXT REQ or ACTIVATE SECONDARY PDP CONTEXT REQUEST

T3381 
8s
PDP-MODIFY-PENDING
MODIFY PDP CONTEXT REQUEST sent
MODIFY PDP CONTEXT ACCEPT received
Retransmission of MODIFY PDP CONTEXT REQUEST

T3390
8s
PDP-
INACT-PEND
DEACTIVATE PDP CONTEXT REQUEST sent
DEACTIVATE PDP CONTEXT ACC
received
Retransmission of DEACTIVATE
PDP CONTEXT REQUEST

NOTE:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.

Table 11.2d/TS 24.008: Session management timers - network side

TIMER NUM.
TIMER VALUE
STATE 
CAUSE OF START
NORMAL STOP
ON THE
 1st , 2nd, 3rd , 4th  EXPIRY

T3385
8s
PDP-
ACT-PEND
REQUEST PDP CONTEXT ACTIVATION sent
ACTIVATE PDP CONTEXT REQ received
Retransmission of REQUEST PDP CONTEXT ACTIVATION

T3386
8s
PDP-
MOD-PEND
MODIFY PDP CONTEXT REQUEST sent
MODIFY PDP CONTEXT ACC received
Retransmission of MODIFY PDP CONTEXT REQ

T3395
8s
PDP-
INACT-PEND
DEACTIVATE PDP CONTEXT REQUEST sent
DEACTIVATE PDP CONTEXT ACC received
Retransmission of DEACTIVATE PDP CONTEXT REQ








NOTE:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.
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