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	Reason for change:
	1) Currently it is not stated explicitly, whether similar requirements as the MS requirements for "selective RAU" are also applicable when ISR is activated and the MS is registered both to a routing area and to a (list of) tracking area(s) and performs intersytem change from S1 mode to A/Gb mode or Iu mode.

From system point of view it is clear that the 2G/3G SGSN will need the RAU procedure when the access network, A/Gb or Iu mode, has changed since the last access via this mixed 2G/3G routing area:

- Firstly, the RAU procedure in A/Gb mode is needed to establish the logical link connection between MS and SGSN. (According to TS 44.064, in the initial state "TLLI unassigned", the LLC entity in the SGSN will accept only UI and XID frames for SAPI = 1 (LLGMM), and the state change to "TLLI assigned" is controlled by GMM. So it is not possible for the MS to start immediately with the transfer of user data via SAPI 3, 5, 9 or 11.)
- Secondly, the RAU procedure in A/Gb mode is needed as a trigger to initiate an XID reset and synchronization of the GPRS security context parameters (IOV-I and IOV-UI, and overflow counter OC for the LLC frame numbers for each LLC SAPI in use).

- Finally, the RAU procedure in Iu mode is needed by the SGSN to release the logical link connection and move the state back to "TLLI unassigned".
E.g. consider the scenario where the MS is initially registered to routing area RA1 served by 2G SGSN A. Then - while the READY timer is not running – the MS changes to a UTRAN cell served by 2G/3G SGSN B and registers with mixed 2G/3G routing area RA2. Subsequently the MS changes to E-UTRAN, performs a TAU procedure during which ISR is activated. Finally, while in EMM-IDLE, the MS returns to a GERAN cell which is part of routing area RA2. 

If the MS now accesses the network without initiating a routing area updating procedure and immediately starts transmitting user data packets via SAPI 3, 5, 9 or 11, the 2G/3G SGSN B will discard these packets. Furthermore, the MS and the SGSN will have different sets of GPRS security context parameters. So the 2G/3G SGSN B needs a trigger to initiate an XID reset, otherwise any attempt to use ciphered communication between the MS and the SGSN will fail, because the LLC entities in the MS and in the SGSN cannot decipher the frames received from the peer entity correctly.

2) Currently it is not specified whether there are other criteria for stopping the READY timer besides receipt of a "forced to standby" command. It is proposed that upon completion of a successful RAU procedure in Iu mode or TAU procedure in S1 mode the network shall stop the READY timer and the MS may stop the READY timer. 

Reasons: i) If the 2G/3G SGSN does not stop the READY timer, but after completion of the RAU procedure in Iu mode the MS returns to PMM-IDLE, then – following the normal handling when the READY timer is running – the SGSN would send any downlink user data or signalling in the GERAN cell where the MS last accessed the network (without paging), but additionally the SGSN would need to page the MS in all UTRAN cells, because the MS could still be in a UTRAN cell. This behaviour does not seem to be in line with the original idea of the READY state to provide a kind of substitution for a connection. 

ii) If the S4-SGSN does not stop the READY timer and therefore does not release the user plane bearers towards the S-GW, but after completion of the TAU procedure the MS returns to EMM-IDLE, then the S-GW will forward any downlink data packets only to the SGSN. I.e. the S-GW will not request the MME  to perform paging, and downlink data cannot be delivered as long as the UE remains in E-UTRAN. 

For the MS we propose that the stopping of the READY timer remains optional so that existing implementations do not need to be changed.

	
	

	Summary of change:
	"Selective RAU" applies if the MS returns to the registered RA from S1 mode and ISR is activated.

	
	

	Consequences if not approved:
	If the MS immediately starts transmitting user data packets via SAPI 3, 5, 9 or 11 without initiating a routing area updating procedure, the 2G/3G SGSN B will discard these packets.

Ciphered communication between MS and SGSN will not be possible, because the trigger for XID reset (resulting in a re-synchronization of the GPRS security context parameters) is missing.
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	Other comments:
	MSs implementing earlier versions of this specification can implement this CR without backwards compatibility issue


4.7.1.7
Intersystem change between A/Gb mode and Iu mode
For the Iu mode to A/Gb mode and A/Gb mode to Iu mode intersystem change the following cases can be distinguished:

a)
Intersystem change between cells belonging to different RA's:


The procedures executed by the MS depends on the network mode of operation in the old and new RA. If a change of the network operation mode has occurred in the new RA, then the MS shall behave as specified in subclause 4.7.1.6. If no change of the network operation mode has occurred in the new RA, then the MS shall initiate the normal or combined routing area updating procedure depending on the network operation mode in the current RA.

b)
Intersystem change between cells belonging to the same RA:

1)
If the READY timer is running in the MS in A/Gb mode before or after the inter-system change occurs, or the MS is in PMM-CONNECTED mode in Iu mode before the inter-system change occurs, then the MS shall perform a normal or combined routing area updating procedure depending on the network mode of operation in the current RA.
2)
If the READY timer is not running in the MS in A/Gb mode before the inter-system change occurs, or the MS is in PMM-IDLE mode in Iu mode before the inter-system change and the READY timer is not running in the MS in A/Gb mode after the intersystem change, then, unless a routing area updating procedure is required according to case c) or case b) 3) below or according to subclause 4.7.5.1 and 4.7.5.2.1, the MS shall not perform a routing area updating procedure until uplink user data or signalling information needs to be sent from the MS to the network.

-
If the MS is in the same access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling messages, the procedures defined for that access system shall be followed. This shall be sending of an LLC PDU in an A/Gb mode cell or initiating the service request procedure in an Iu mode cell.

-
If the MS is in a different access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling messages, the normal or combined routing area updating procedure shall be performed depending on the network operation mode in the current RA, before the sending of user data or signalling messages. If the signalling message is a DETACH REQUEST indicating "power off", the routing area updating procedure need not to be performed.

-
If the periodic routing area update timer expires the MS shall initiate the periodic routing area updating procedure.

3)
If the READY timer is not running in the MS in A/Gb mode or the MS is in PMM-IDLE mode in Iu mode, then the MS shall perform a normal or combined routing area updating procedure depending on the network mode of operation in the current RA if the MS is required to perform routing area updating for IMS voice termination as specified in annex P.3.
4)
If the READY timer is not running in the network in A/Gb mode or the network is in PMM-IDLE mode in Iu mode, then the network shall page the MS if downlink user data or signalling information needs to be sent from the network to the MS. This shall include both A/Gb mode and Iu mode cells.

-
If the MS receives the paging indication in the same access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling information, the MS shall send any LLC PDU in a A/Gb mode cell or shall initiate the service request procedure indicating service type "paging response" in an Iu mode cell.

-
If the MS receives the paging indication in a different access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling information, the MS shall perform a normal or combined routing area updating procedure depending on the network operation mode in the current RA.
c)
Intersystem handover from A/Gb mode to Iu mode during a CS connection:
After the successful completion of the handover from an A/Gb mode cell to an Iu mode cell, an MS which has performed the GPRS suspension procedure in Gb mode (see 3GPP TS 44.018 [84]) (i.e. an MS in MS operation mode B or an DTM MS in a A/Gb mode cell that does not support DTM) shall perform a normal routing area updating procedure in the Iu mode cell in order to resume the GPRS services in the network, before sending any other signalling messages or user data.

4.7.1.7a
Intersystem change from S1 mode to A/Gb mode or S1 mode to Iu mode with ISR activated

If ISR is activated and the MS returns from S1 mode to a cell belonging to a RA which is different from the RA where the MS is registered, the MS initiates a normal or combined routing area updating procedure depending on the network operation mode in the current RA.

If ISR is activated and the MS returns from S1 mode to a cell belonging to the RA where the MS is registered, the following cases can be distinguished:

a)
Inter-system change due to PS handover:


If the PS handover is to A/Gb mode, the MS initiates a normal or combined routing area updating procedure depending on the network operation mode in the current RA.

b)
Inter-system change not due to PS handover:

1)
If the READY timer is running in the MS after the inters-ystem change occurs, then the MS shall perform a normal or combined routing area updating procedure depending on the network mode of operation in the current RA.

2)
If the READY timer is not running in the MS in A/Gb mode or the MS is in PMM-IDLE mode in Iu mode after the intersystem change occurs, unless a routing area updating procedure is required according to subclause 4.7.5.1 and 4.7.5.2.1, the MS shall not perform a routing area updating procedure until uplink user data or signalling information needs to be sent from the MS to the network.

-
If the MS is in the same access network, (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling messages in a cell belonging to the RA where the MS is registered, the procedures defined for that access system shall be followed. This shall be sending of an LLC PDU in a A/Gb mode cell or initiating the SERVICE REQUEST procedure in an Iu mode cell.

-
If the MS is in a different access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling messages in a cell belonging to the RA where the MS is registered, the normal or combined RA update procedure shall be performed depending on the network operation mode in the current RA, before the sending of user data or signalling messages. If the signalling message is a DETACH REQUEST indicating "power off", the routing area updating procedure need not be performed.

-
If the periodic routing area update timer expires the MS shall initiate the periodic RA update procedure.

3)
If the READY timer is not running in the network in A/Gb mode or the network is in PMM-IDLE mode in Iu mode, then the network shall page the MS if downlink user data or signalling information needs to be sent from the network to the MS. This shall include both A/Gb mode and Iu mode cells.
-
If the MS receives the paging indication in the same access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling information in a cell belonging to the RA where the MS is registered, the MS shall send any LLC PDU in a A/Gb mode cell or shall initiate the service request procedure indicating service type "paging response" in an Iu mode cell.

-
If the MS receives the paging indication in a different access network (i.e. A/Gb mode or Iu mode), as when it last sent user data or signalling information in a cell belonging to the RA where the MS is registered, the MS shall perform normal or combined routing area updating procedure shall be performed depending on the network operation mode in the current RA.
*************************** NEXT MODIFIED SECTION ***********************************

4.7.2.1.2
Handling of READY timer in the MS in Iu mode and S1 mode
The READY timer is not applicable for Iu mode in S1 mode.
Upon completion of a successful GPRS attach or routing area updating procedure in Iu mode, the MS shall stop the READY timer, if running.
Upon completion of a successful EPS attach or tracking area updating procedure, the MS shall stop the READY timer, if running.

In Iu mode, an MS may indicate a READY timer value to the network in the ATTACH REQUEST and the ROUTING AREA UPDATE REQUEST messages.

If a READY timer value is received by an MS capable of both Iu mode and A/Gb mode in the ATTACH ACCEPT or the ROUTING AREA UPDATE ACCEPT message, then the MS shall store the received value in order to use it at an intersystem change from Iu mode to A/Gb mode.

4.7.2.1.2a
Handling of READY timer in the network in Iu mode and S1 mode
The READY timer is not applicable for Iu mode in S1 mode.

Upon completion of a successful GPRS attach or routing area updating procedure, the network shall stop the READY timer, if running.

When the SGSN is informed by the HLR/HSS that the MS performed an EPS attach or by the MME that the UE is performing a tracking area updating procedure, the SGSN shall stop the READY timer, if running.

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

11.2.2
Timers of GPRS mobility management

Table 11.3/3GPP TS 24.008: GPRS Mobility management timers - MS side

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

	T3310
	15s
	GMM-
REG-INIT
	ATTACH REQUEST sent
	ATTACH ACCEPT received

ATTACH REJECT received
	Retransmission of ATTACH REQUEST

	T3311
	15s
	GMM-DEREG ATTEMPTING TO ATTACH or

GMM-REG ATTEMPTING TO UPDATE

GMM-REG NORMAL SERVICE
	ATTACH REJECT with other cause values as described in chapter 'GPRS Attach' 

ROUTING AREA UPDATE REJECT with other cause values as described in chapter 'Routing Area Update' 

Low layer failure
	Change of the routing area

GPRS attach procedure initiated

RAU procedure initiated

Iu mode - PMM CONNECTED mode entered (Note 1)

A/Gb mode - READY timer is started (Note 1)
	Restart of the GPRS attach or the RAU procedure with updating of the relevant attempt counter

	T3316
	30s
	GMM-
REG-INIT

GMM-REG

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT
(Iu mode only)
	RAND and RES stored as a result of a UMTS authentication challenge

RAND and SRES stored as a result of a GSM authentication challenge
	Security mode setting
(Iu mode only)

SERVICE ACCEPT received. (Iu mode only)

SERVICE REJECT
received
(Iu mode only)

ROUTING AREA UPDATE ACCEPT received

AUTHENTICATION AND CIPHERING REJECT received

AUTHENTICATION AND CIPHERING FAILURE sent

Enter GMM-DEREGISTERED, 
GMM-NULL or PMM-IDLE mode (Iu mode only)
	Delete the stored RAND, and either RES (if it was a UMTS authentication challenge) or SRES (if it was a GSM authentication challenge)

	T3318
	20s
	GMM-
REG-INIT

GMM-REG

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT (Iu mode only)
	AUTHENTICATION AND CIPHERING FAILURE (cause=’MAC failure’ or ‘GSM authentication unacceptable’) sent
	AUTHENTICATION AND CIPHERING REQUEST received or AUTHENTICATION AND CIPHERING REJECT received
	On first expiry, the MS should consider the network as false and will follow subclause 4.7.7.6.1, if the MS is not attached for emergency bearer services.

On the first expiry, the MS will follow subclause 4.7.7.6, under "for items f and g", if the MS is attached for emergency bearer services.

	T3320
	15s
	GMM-
REG-INIT

GMM-REG

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT (Iu mode only)
	AUTHENTICATION AND CIPHERING FAILURE (cause=synch failure) sent
	AUTHENTICATION AND CIPHERING REQUEST received or AUTHENTICATION AND CIPHERING REJECT received
	On first expiry, the MS should consider the network as false and will follow the subclause 4.7.7.6.1, if the MS is not attached for emergency bearer services.

On the first expiry, the MS will follow subclause 4.7.7.6, under "for items f and g", if the MS is attached for emergency bearer services.

	T3321
	15s
	GMM-

DEREG-INIT

GMM-REG.
IMSI-DETACH-INITIATED
	DETACH REQUEST sent
	DETACH ACCEPT received
	Retransmission of the DETACH REQUEST

	T3330
	15s
	GMM-ROUTING-UPDATING-INITIATED
	ROUTING AREA UPDATE REQUEST sent
	ROUTING AREA UPDATE ACCEPT received

ROUTING AREA UPDATE REJECT received
	Retransmission of the ROUTING AREA UPDATE REQUEST
message

	T3340

(Iu mode only)
	10s
	GMM-
REG-INIT

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT (Iu mode only)

GMM-ATTEMPTING-TO-UPDATE-MM

GMM-REG-NORMAL-SERVICE


	ATTACH REJECT, DETACH REQUEST, ROUTING AREA UPDATE REJECT or SERVICE REJECT with any of the causes #11, #12, #13, #15, or #25.

ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT is received with “no follow-on proceed“ indication.

DETACH ACCEPT received after the MS sent DETACH REQUEST with detach type to "IMSI detach"
	PS signalling connection released
	Release the PS signalling connection and proceed as described in subclause 4.7.1.9

	NOTE 1:
The conditions for which this applies are described in subclause 4.7.5.1.5.


Table 11.3a/3GPP TS 24.008: GPRS Mobility management timers – MS side

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

	T3302
	Default 12 min

Note 5
	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.
	GPRS attach procedure initiated

RAU procedure initiated
	On every expiry, initiation of the

GPRS attach procedure

or

RAU procedure

	T3312
	Default 
54 min

Note 8
	GMM-REG
	In A/Gb mode, when READY state is left.

In Iu mode, when PMM-CONNECTED mode is left.
	When entering state GMM-DEREG,READY state in A/Gb mode, or PMM-CONNECTED mode.
	Initiation of the Periodic RAU procedure if the MS is not attached for emergency bearer services.

Implicit detach from network if the MS is attached for emergency bearer services.

	T3314

READY

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

	T3317

(Iu mode only)
	15s
	GMM-SERVICE-REQUEST-INITIATED
	SERVICE REQUEST sent
	Security mode control procedure is completed,

SERVICE ACCEPT received, or

SERVICE REJECT received
	Abort the procedure

	T3319

(Iu mode only)
	Default 30s

Note 1

Note 4
	GMM-REG
	Completion of the Security Mode Control procedure after sending a SERVICE REQUEST with service type "data".

Reception of a SERVICE ACCEPT message.
	When entering PMM-IDLE mode.

When the radio access bearer is released for any active PDP context.

When entering state GMM-DEREG
	SERVICE REQUEST with service type “data” may be invoked again, if required.

	T3323
	NOTE 6
	GMM-REGISTERED
	T3312 expires while ISR is activated and either T3346 is running or the MS is in one of the following states:

-GMM-REGISTERED.NO-CELL-AVAILABLE;

-GMM-REGISTERED.PLMN-SEARCH; 

-GMM-REGISTERED.UPDATE-NEEDED;or

-GMM-REGISTERED.LIMITED-SERVICE.


	When entering state GMM-DEREGISTERED or when entering GMM-CONNECTED mode.
	Deactivation of ISR by setting TIN to "GUTI"



	T3346
	NOTE 7
	GMM-DEREGISTERED. ATTEMPTING-TO-ATTACH

GMM-REGISTERED. ATTEMPTING-TO-UPDATE

GMM-REGISTERED

EMM-DEREGISTERED. ATTEMPTING-TO-ATTACH

EMM-REGISTERED. ATTEMPTING-TO-UPDATE

EMM-REGISTERED (defined in 3GPP TS 24.301 [120])
	ATTACH REJECT, ROUTING AREA UPDATE REJECT or SERVICE REJECT received with a timer value for T3346; "Extended wait time" for PS domain from the lower layers (defined in 3GPP TS 25.331 [23c]).

ATTACH REJECT, TRACKING AREA UPDATE REJECT or SERVICE REJECT (defined in 3GPP TS 24.301 [120]) received with a timer value for T3346; "Extended wait time" from the lower layers. (defined in 3GPP TS 36.331 [129])
	Paging received
	Initiation of GPRS attach procedure, routing area updating procedure or service request procedure, dependent on GMM state and GPRS update status.

Initiation of EPS attach procedure, tracking area updating procedure or service request procedure, dependent on EMM state and EPS update status. (defined in 3GPP TS 24.301 [120])


NOTE 1:
The default 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: 
The purpose of this timer is to prevent the MS from repeating the SERVICE REQUEST message with service type "data" too early in case the request to setup the radio access bearer is queued by the radio access network.

NOTE 5:
The cases in which the default value of this timer is used are described in subclause 4.7.2.7.
NOTE 6:
The value of this timer may be provided by the network to the MS in the ATTACH ACCEPT message and ROUTING AREA UPDATE ACCEPT message. The default value of this timer is identical to the value of timer T3312.

NOTE 7:
The timer value is provided by the network in an ATTACH REJECT, ROUTING AREA UPDATE REJECT, TRACKING AREA UPDATE REJECT or SERVICE REJECT message or as a "Extended wait time" value by the lower layers, or chosen randomly from a default value range of 15 – 30 minutes.
NOTE 8:
The cases in which the default value of this timer is used are described in subclause 4.7.2.2.
Table 11.4/3GPP TS 24.008: GPRS Mobility management timers - network side

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

	T3322
	6s
	GMM-
DEREG-INIT
	DETACH REQUEST sent
	DETACH ACCEPT received
	Retransmission of DETACH REQUEST

	T3350
	6s
	GMM-COMMON-PROC-INIT
	ATTACH ACCEPT
sent with P-TMSI and/or TMSI


RAU ACCEPT sent with P-TMSI and/or TMSI

P-TMSI REALLOCATION COMMAND
sent
	ATTACH COMPLETE received

RAU COMPLETE received

P-TMSI REALLOCATION COMPLETE received
	Retransmission of the same message type, i.e. ATTACH ACCEPT, RAU ACCEPT or REALLOCATION COMMAND

	T3360
	6s
	GMM- COMMON-PROC-INIT
	AUTHENTICATION AND CIPHERING REQUEST
sent
	AUTHENTICATION AND CIPHERING RESPONSE received

AUTHENTICATION-AND CIPHERING-FAILURE received
	Retransmission of AUTHENTICATION AND CIPHERING REQUEST

	T3370
	6s
	GMM-COMMON-PROC-INIT
	IDENTITY REQUEST sent
	IDENTITY RESPONSE received
	Retransmission of IDENTITY REQUEST


Table 11.4a/3GPP TS 24.008: GPRS Mobility management timers - network side

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

	T3313
	Note 1
	GMM_REG
	Paging procedure initiated
	Paging procedure completed
	Network dependent

	T3314

READY

(A/Gb mode only)
	Default 
44 sec
Note 2
	All except GMM-DEREG
	Receipt of a PTP PDU
	Forced to Standby
Completion of a successful GPRS attach or routing area updating procedure in Iu mode.

Indication received from HLR/HSS that the MS performed an EPS attach or indication received from the MME that the MS is performing a tracking area updating procedure.
	The network shall page the MS if a PTP PDU has to be sent to the MS

	mobile reachable
	Note 4
	All except GMM-DEREG
	In A/Gb mode, change from READY to STANDBY state 

In Iu mode, change from PMM-CONNECTED mode to PMM-IDLE mode.
	PTP PDU received
	Network dependent but typically paging is halted on 1st expiry if the MS is not attached for emergency bearer services.
Implicitly detach the MS which is attached for the emergency bearer services.

	implicit detach timer
	Note 5
	All except GMM-DEREG
	The mobile reachable timer expires while the network is in PMM-IDLE mode or STANDBY state.
	PTP PDU received
	Implicitly detach the MS 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.
NOTE 4:
The default value of this timer is 4 minutes greater than T3312. If T3346 is larger than T3312 and the SGSN includes timer T3346 in the ROUTING AREA UPDATE REJECT message or the SERVICE REJECT message, the value of the mobile reachable timer is 4 minutes greater than T3346. If the MS is attached for emergency bearer services, the value of this timer is set equal to T3312.
NOTE 5:
The value of this timer is network dependent. If ISR is activated, the default value of this timer is 4 minutes greater than T3323.
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