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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) In the existing text for intersystem change between A/Gb mode and Iu mode it is not specified clearly whether a condition like "If the READY timer is (not) running in the MS in A/Gb mode" needs to be checked by the MS before or after the intersytem change occurs. So it is not clear if e.g. 

- an intersystem change from PMM-CONNECTED mode in Iu mode to A/Gb mode without READY timer running or

- an intersystem change from A/Gb mode with READY timer running to PMM-IDLE mode in Iu mode
should be treated according to item b) 1) or b) 2). 

If we consider the possible transitions:


a) from A/Gb mode with READY timer running to PMM-IDLE in Iu mode,

b) from A/Gb mode with READY timer running to PMM-CONNECTED in Iu mode,

c) from A/Gb mode without READY timer running to PMM-IDLE in Iu mode,

d) from A/Gb mode without READY timer running to PMM-CONNECTED in Iu mode,

e) from PMM-IDLE in Iu mode to A/Gb mode with READY timer running,

f) from PMM-IDLE in Iu mode to A/Gb mode without READY timer running,

g) from PMM-CONNECTED in Iu mode to A/Gb mode with READY timer running,

h) from PMM-CONNECTED in Iu mode to A/Gb mode without READY timer running,

then it is clear that in the cases a, b, g, and h, the MS has to initiate the RAU procedure immediately. In the case f the MS has to initiate the RAU only when uplink data or signalling is pending. Case d cannot occur. Case e can occur e.g. when an MS with READY timer running performs intersystem change from A/Gb to Iu mode, where the MS is not allowed to send a RAU REQUEST message due to access class barring, and the MS reselects back to A/Gb mode before the READY timer expires.


For the case c one would normally expect that the MS has to initiate the RAU only when uplink data or signalling is pending. However, as a possible prelude to case c, the MS may have started in PMM-CONNECTED in Iu mode, performed intersystem change to A/Gb mode where the MS is not allowed to send a TAU REQUEST message due to access class barring, and then the MS reselects back to PMM-IDLE in Iu mode. In this specific scenario the MS needs to initiate a RAU procedure in order to resynchronize the PMM mode between UE and network. (This problem is caused by the fact that when an "intersystem change" is detected on AS level, this does not mean that the MS will be able to actually access the network and send a RAU REQUEST or TAU REQUEST message.)

It is proposed to cover this specific scenario by a separate RAU trigger in subclause 4.7.5.1 and 4.7.5.2.1. 

3) 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 RA update 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 intersystem change occurs, or the MS is in PMM-CONNECTED mode in Iu mode before the intersystem change occurs, then the MS shall perform a normal or combined RA update 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 intersystem change occurs, or the MS is in PMM-IDLE mode in Iu mode before the intersystem change and the READY timer is not running in the MS in A/Gb mode after the intersystem change, unless a RA update 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 RA update procedure until up-link user data or signalling information needs to be sent from the MS to the network.

-
If the MS is in the same access network, 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 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, A/Gb mode or Iu mode, as when it last sent user data or signalling messages, 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 containing cause "power off", the RA update procedure need not to 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 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 RA update 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 down-link 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, 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, A/Gb mode or Iu mode, as when it last sent user data or signalling information, the normal or combined RA update procedure shall be performed 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 RA update 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 RA update procedure depending on the network operation mode in the current RA as specified in subclause 4.7.5.1 and 4.7.5.2.1.

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)
Intersystem change due to PS handover:


If the PS handover is to A/Gb mode, the MS initiates a normal or combined RA update procedure depending on the network operation mode in the current RA as specified in subclause 4.7.5.1 and 4.7.5.2.1.

b)
Intersystem change not due to PS handover:

1)
If the READY timer is running in the MS after the intersystem change occurs, then the MS shall perform a normal or combined RA update 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 RA update procedure is required according to subclause 4.7.5.1 and 4.7.5.2.1, the MS shall not perform a RA update procedure until up-link user data or signalling information needs to be sent from the MS to the network.

-
If the MS is in the same access network, 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, 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 containing cause "power off", the RA update procedure need not to 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 down-link 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, 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, 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 normal or combined RA update 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 Iu mode (Iu mode only)

In Iu mode, the READY timer is not applicable for the control of the routing area updating procedure, paging procedure or any lower layer procedure.

Upon completion of a successful attach or routing area updating procedure in Iu mode, the MS may stop the READY timer.
Upon completion of a successful attach or routing area updating procedure in Iu mode, the network shall stop the READY timer.
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 messages, then the received value shall be stored by the MS in order to be used at an intersystem change from Iu mode to A/Gb mode.

4.7.2.1.2a
Handling of READY timer in S1 mode (S1 mode only)

In S1 mode, the READY timer is not applicable for the control of any EMM procedure or lower layer procedure.
Upon completion of a successful attach or tracking area updating procedure in S1 mode, the MS may stop the READY timer.
Upon completion of a successful attach or tracking area updating procedure in S1 mode, the network shall stop the READY timer.
*************************** NEXT MODIFIED SECTION ***********************************

4.7.5.1
Normal and periodic routing area updating procedure

Periodic routing area updating is used to periodically notify the availability of the MS to the network. The value of the update type IE in the ROUTING AREA UPDATE REQUEST message shall indicate "periodic updating". The procedure is controlled in the MS by timer T3312. When timer T3312 expires, the periodic routing area updating procedure is started. Start and reset of timer T3312 is described in subclause 4.7.2.2.

The normal routing area updating procedure is initiated:

-
when the MS detects a change of the routing area in state GMM-REGISTERED;

-
when the MS determines that GPRS resumption shall be performed;

-
when the MS needs to update the network with the new MS Radio Access Capability IE;

-
when the MS needs to update the network with the new DRX parameter IE;
-
in Iu mode, to re-synchronize the PMM mode of MS and network after RRC connection release with cause "Directed signalling connection re-establishment", see subclause 4.7.2.5;
-
in Iu mode, to re-synchronize the PMM mode of MS and network after intersystem change from PMM-CONNECTED mode in Iu mode to A/Gb mode or S1 mode, if the MS performs an intersystem change back to Iu mode without sending a ROUTING AREA UPDATE REQUEST message in A/Gb mode or a TRACKING AREA UPDATE REQUEST message in S1 mode;
-
in Iu mode and A/Gb mode, after intersystem change from S1 mode, and the GMM receives an indication of "RRC connection failure" from lower layers due to lower layer while in S1 mode;
-
in A/Gb mode, after intersystem change from S1 mode if the TIN indicates "RAT-related TMSI", but the MS is required to perform routing area updating for IMS voice termination as specified in annex P.4;
-
when the MS enters GMM-REGISTERED.NORMAL-SERVICE and the TIN indicates "GUTI";
-
when the MS has selected a CSG cell whose CSG identity and associated PLMN identity are not included in the Allowed CSG list;or in the Operator CSG list; 

-
when the MS supports SRVCC and changes the mobile station classmark 2, mobile station classmark 3 or the supported codecs;
-
when the MS changes the MS network capability information;

-
when the UE's usage setting or the voice domain preference for E-UTRAN change in the MS;
-
when the MS activates mobility management for IMS voice termination as specified in annex P.2 and the TIN indicates "RAT-related TMSI"; or

-
upon reception of a paging indication, using P-TMSI, if the timer T3346 is running and the MS is in state GMM-REGISTERED.ATTEMPTING-TO-UPDATE.
The ROUTING AREA UPDATE REQUEST message shall always be the first data sent by the MS when a routing area border is crossed. The routing area identification is broadcast on the broadcast channel(s).

A normal routing area updating shall abort any ongoing GMM procedure. Aborted GMM procedures may be repeated after the normal routing area updating procedure has been successfully performed. The value of the update type IE included in the message shall indicate "RA updating".
If the normal routing area updating procedure is initiated due to the reception of the paging indication while T3346 is running, the "follow-on request pending" indication shall be set to 1.
*************************** NEXT MODIFIED SECTION ***********************************

4.7.5.2.1
Combined routing area updating procedure initiation

The combined routing area updating procedure is initiated only by a GPRS MS operating in MS operation modes A or B, if the MS is in state GMM-REGISTERED and MM-IDLE, and if the network operates in network operation mode I:

-
when a GPRS MS that is IMSI attached for GPRS and non-GPRS services detects a change of the routing area in state GMM-REGISTERED and MM-IDLE, unless the MS is configured for "AttachWithIMSI" as specified in 3GPP TS 24.368 [135] or 3GPP TS 31.102 [112] and is entering a routing area in a new PLMN that is neither the registered PLMN nor in the list of equivalent PLMNs;

-
when a GPRS MS that is IMSI attached for GPRS services wants to perform an IMSI attach for non-GPRS services;

-
after termination of a non-GPRS service via non-GPRS channels to update the association if the MS has changed the RA during that non-GPRS service transaction;

-
after termination of a non-GPRS service via non-GPRS channels to update the association if GPRS services were suspended during the non-GPRS service but no resume is received. See 3GPP TS 23.060 [74] subclause 16.2.1;

-
after termination of a non-GPRS service via non-GPRS channels to update the association, if the GPRS MS in MS operation mode A performed a normal GPRS attach or a normal routing area updating procedure during the circuit-switched transaction;
-
after a CM SERVICE REJECT message with cause value #4 is received by the mobile station (see subclause 4.5.1.1); in this case the update type IE shall be set to "Combined RA/LA updating with IMSI attach";
-
when a GPRS MS needs to update the network with the new MS Radio Access Capability IE;

-
when a GPRS MS needs to update the network with a new DRX parameter IE;

-
in Iu mode, to re-synchronize the PMM mode of MS and network after RRC connection release with cause "Directed signalling connection re-establishment", see subclause 4.7.2.5;
-
in Iu mode, to re-synchronize the PMM mode of MS and network after intersystem change from PMM-CONNECTED mode in Iu mode to A/Gb mode or S1 mode, if the MS performed an intersystem change back to Iu mode before it could send a ROUTING AREA UPDATE REQUEST message in A/Gb mode or a TRACKING AREA UPDATE REQUEST message in S1 mode;

-
in Iu mode and A/Gb mode, after intersystem change from S1 mode, and the GMM receives an indication of "RRC connection failure" from lower layers due to lower layer failure while in S1 mode; 
-
in A/Gb mode, after intersystem change from S1 mode if the TIN indicates "RAT-related TMSI", but the MS is required to perform routing area updating for IMS voice termination as specified in annex P.4;
-
when the MS enters GMM-REGISTERED.NORMAL-SERVICE and the TIN indicates "GUTI";
-
when the MS supports SRVCC and changes the mobile station classmark 2, mobile station classmark 3 or the supported codecs;
-
when the MS is configured to use CS fallback and SMS over SGs, or SMS over SGs only, the TIN indicates "RAT-related TMSI" and the periodic tracking area update timer T3412 expires;

-
when the MS which is configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell, the TIN indicates "RAT-related TMSI", and the E-UTRAN deactivate ISR timer T3423 is running;
-
when the MS which is configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell and the E-UTRAN deactivate ISR timer T3423 has expired;
-
when due to a manual CSG selection the GPRS MS has selected a CSG cell whose CSG identity and associated PLMN identity are not included in the MS's Allowed CSG list or in the MS's Operator CSG list;
-
when the MS changes the MS network capability information;

-
when the UE's usage setting or the voice domain preference for E-UTRAN change in the MS;
-
when the MS activates mobility management for IMS voice termination as specified in annex P.2 and the TIN indicates "RAT-related TMSI";

-
upon reception of a paging indication using P-TMSI, if the timer T3346 is running and the MS is in state GMM-REGISTERED.ATTEMPTING-TO-UPDATE; or
-
when the MS which is configured to use CS fallback and SMS over SGs, or SMS over SGs only, enters a GERAN or UTRAN cell, after intersystem change from S1 mode to Iu or A/Gb mode not due to CS fallback, and the location area of the current cell is different from the location area stored in the MS.
In A/Gb mode, the routing and location area identification are broadcast on the broadcast channel(s). A combined routing area updating procedure shall abort any ongoing GMM procedure. Aborted GMM procedures shall be repeated after the combined routing area updating procedure has been successfully performed. The ROUTING AREA UPDATE REQUEST message shall always be the first message sent from the MS in the new routing area after routing area change.

In Iu mode, the routing and location area identification are broadcast on the broadcast channel(s) or sent to the MS via the PS signalling connection. A combined routing area updating procedure shall abort any ongoing GMM procedure. Aborted GMM procedures may be repeated after the combined routing area updating procedure has been successfully performed. The ROUTING AREA UPDATE REQUEST message shall always be the first GMM message sent from the MS in the new routing area after routing area change.

To initiate a combined routing area updating procedure the MS sends the message ROUTING AREA UPDATE REQUEST to the network, starts timer T3330 and changes to state GMM-ROUTING-UPDATING-INITIATED and MM LOCATION UPDATING PENDING. The value of the Update type IE in the message shall indicate "combined RA/LA updating" unless explicitly specified otherwise. If for the last attempt to update the registration of the location area a MM specific procedure was performed, the value of the Update type IE in the ROUTING AREA UPDATE REQUEST message shall indicate "combined RA/LA updating with IMSI attach". Furthermore the MS shall include the TMSI status IE if no valid TMSI is available. If the MS has stored a valid LAI and the MS supports EMM combined procedures, the MS shall include it in the Old location area identification IE in the ROUTING AREA UPDATE REQUEST message.
A GPRS MS in MS operation modes B that is in an ongoing circuit-switched transaction, shall initiate the combined routing area updating procedure after the circuit-switched transaction has been released, if the MS has changed the RA during the circuit-switched transaction and if the network operates in network operation mode I.

A GPRS MS in MS operation mode A shall initiate the combined routing area updating procedure with IMSI attach after the circuit-switched transaction has been released, if a normal GPRS attach or a normal routing area updating procedure was performed during the circuit-switched transaction and provided that the network operates in network operation mode I.

A GPRS MS in MS operation mode A shall perform the normal routing area update procedure during an ongoing circuit-switched transaction.

In Iu mode, if the MS wishes to prolong the established PS signalling connection after the normal routing area updating procedure (for example, the MS has any CM application request pending), it may set a follow-on request pending indicator on (see subclause 4.7.13).

In Iu mode, when a ROUTING AREA UPDATE REQUEST is received by the SGSN over a new PS signalling connection while there is an ongoing PS signalling connection (network is already in mode PMM-CONNECTED) for this MS, the network shall progress the routing area update procedure as normal and release the previous PS signalling connection when the routing area update procedure has been accepted by the network.

NOTE:
The re-establishment of the radio bearers of active PDP contexts is done as described in subclause "Service Request procedure".

If the combined routing area updating procedure is initiated due to the reception of the paging indication while T3346 is running, the "follow-on request pending" indication shall be set to 1.
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