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	Reason for change:
(

	TS 29.018 includes an option that in certain cases when the SGSN receives from the UE a periodic routing area update request, then the SGSN can initiate a location update for non-GPRS services procedure instead of asking the UE to re-attach to non-GPRS services. I.e. effectively the SGSN can convert the update type from "periodic" to "combined" and skip the network-initiated detach with detach type "IMSI detach". The purpose of this option is to reduce the signalling via the radio interface by avoiding the exchange of 2 messages (Detach Request/Detach Accept). The network conditions under which this option can be used are VLR reset, VLR long-time outage and VLR load re-distribution, i.e. the UE usually is not aware of these conditions.


For a number of reasons it is not advisable to use this option: 

1) Due to CSFB and ISR the state of the Gs association in the SGSN and in the VLR can get out of sync more easily. [Note: <- This is the justification for using WI code SAES-CSFB.] Under these circumstances, using a periodic update request as trigger to (re-)establish the Gs interface after a VLR reset, or to establish a new Gs association under conditions of VLR long-time outage or VLR load re-distribution can give unexpected results:

E.g. assume that the UE is combined attached via Iu and Gs. When the UE moves to E-UTRAN and performs a combined TAU during which ISR is activated, the state of the Gs association in the VLR changes to "Gs-Null" whereas the corresponding state in the SGSN remains "Gs associated". A bit later, upon request of the subscriber, the UE performs an explicit IMSI detach via S1 and SGs. ISR remains activated. Then the UE returns to the registered routing area in UTRAN. Upon expiry of T3312 the UE initiates a periodic RAU. If the VLR has performed a reset since the previous combined RAU (or if the SGSN determines that the VLR is subject to VLR load re-distribution or that it suffers from a long-time outage), the SGSN will now perform an IMSI attach on behalf of the UE – which the MM entity in the UE does not expect at all.

2) For R99 to Rel-11 the option that the SGSN can convert the update type from "periodic" to "combined" has not been described in TS 24.008, and only recently parts of the requirements have been added to the Rel-12 version (see 24.008 CRs #2296r1, C1-124701, and #2384r1, C1-132525). So it is unclear whether legacy UE implementations are behaving in the expected way, e.g. respond with a RAU Complete message if a new TMSI has been allocated. As explained in more detail in C1-132127, if a legacy UE does not respond to the RAU Accept, in a network using MSC pooling the SGSN will finally (after 4 re-transmissions of the RAU Accept message) need to initiate the network-initiated detach for non-GPRS services, as it cannot be sure whether the UE has stored the new TMSI including the new NRI and consequently whether a BSC will be able to route a Paging Response message sent by the UE to the right MSC/VLR. This additional network requirement has not been specified so far. Besides, the retransmissions reduce the benefits of the optimization. 

(Note: Even with CRs #2296r1 and #2384r1 the successful case is not yet covered completely: if the network converts the periodic RAU into a combined RAU, then for a UE supporting EMM combined procedures the network needs to deactivate ISR. Furthermore, when the UE changes to E-UTRAN it will need to perform a combined TAU with IMSI attach. I.e. the list of triggers for combined TAU in TS 24.301 would also need some clarification.)

3) The CRs #2296r1 and #2384r1 are dealing with the successful case, but the location update for non-GPRS services via Gs can fail for various reasons. So a UE would also need to be prepared to receive a RAU Accept message with a GMM cause IE included (e.g. #16 "MSC temporarily not reachable"), derive from this that the UE's periodic update request was converted by the SGSN into a combined update request and that the UE is now expected to start T3311 and to initiate a combined update request with IMSI attach upon expiry of the timer. If the UE does not perform this combined update, it will no longer be reachable for paging for CS services via the Gs interface. These additional UE requirements have not been specified in TS 24.008 so far.

4) The mere possibility that the network can convert the update type from 'periodic' to 'combined' affects also the handling of abnormal cases: in principle, 

i) either upon lower layer failure or expiry of T3330 the UE would always need to switch to the abnormal case handling specified for combined update and e.g. enter the state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM and set the update status to U2 NOT UPDATED. These additional UE requirements have not been specified in TS 24.008 so far;

ii) or the SGSN would need to initiate a detach for non-GPRS services on the next occasion (similar to the functionality related to the "EMM Combined UE Waiting" flag specified in TS 29.018). In order to cover up for legacy UE implementations not supporting (i), the SGSN would need to implement this behaviour anyway. This additional network requirement has not been specified so far. (Note that the failure on the radio interface could mask a failure of the network-internal signalling procedure via the Gs interface which could make the UE unreachable for paging for CS services.) 



	
	

	Summary of change:
(

	The option that in certain cases, when the SGSN receives from the UE a periodic tracking area update request, the SGSN can initiate a location update for non-GPRS services procedure instead of asking the UE to re-attach to non-GPRS services is removed.

	
	

	Consequences if 
(

not approved:
	So far, both UE and network requirements related to the option have not been specified completely. If a UE implementation does not react properly on certain error cases when the SGSN converts the update type from 'periodic' to 'combined', the UE can become unreachable for paging for CS calls via the Gs interface.
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* * * 1st change * * * 4.2.1
4.2.1
MM context variables at the SGSN

VLR-Reliable:
Boolean


Set to 'false' when the SGSN has received a reset indication from the VLR. The SGSN may request to the MS, upon reception of the next routeing area update (either periodic routeing area update or combined routeing and location area update) procedure, to re-attach to non-GPRS services if the MS is still IMSI attached to non-GPRS services. Alternatively the SGSN may upon reception of a combined routeing and location area update request from a MS that is still attached for non-GPRS service, perform immediately the location update for non-GPRS services procedure.

EMM Combined UE Waiting Flag: 
Boolean


Set to 'true' when ISR is activated and:

-
the SGSN receives a Detach Notification indicating "Local Detach" for an MS which supports EMM Combined procedures from the associated MME; or

-
the SGSN receives the request from the Serving GW for deactivating the last PDP context for an MS which supports EMM Combined procedures.

On the fifth expiry of timer T3322 described as T3322 time-out in 3GPP TS 24.008 [11], the EMM Combined UE Waiting Flag shall be deactivated if it is activated.
SGSN-Reset:

Boolean


Set to 'true' when the SGSN restarts after a failure. The 'SGSN-Reset' variable is unique within an SGSN and it applies to all the MM context stored in the SGSN.

* * * End of 1st change * * *

* * * Next change * * * 6.2.1
6.2.1
Location Update Initiation

If timer T6-1 is not running, the SGSN shall start the Location Update for non-GPRS service procedure when it receives from the MS:

-
an Attach request indicating combined IMSI and GPRS attach;

-
an Attach request indicating GPRS attach while IMSI attached;

-
a Combined Routeing and Location Area Update request indicating IMSI attach;

-
a Combined Routeing and Location Area Update request indicating that the Location Area has changed;
-
a Combined Routeing and Location Area Update request if the MS Network Capability IE indicates that EMM Combined procedures are supported by the MS;
-
a Combined Routeing and Location Area Update request, if the state of the association is Gs-NULL; or
-
a Combined Routeing and Location Area Update request when the SGSN serving the MS has changed.

If timer T6-1 is not running, the SGSN may start the Location Update for non-GPRS service procedure when it receives from the MS:

· a Combined Routeing and Location Area Update request, if the 'VLR-Reliable' MM context variable for the MS is set to 'false' (see section 11.3).

For networks not supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’ the number of the VLR is derived from the RAI where the MS is camping. For networks supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’, the VLR number is derived as described in 3GPP TS 23.236 [26]. The SGSN starts Timer T6-1. The BSSAP+-LOCATION-UPDATE-REQUEST message includes the old Location Area Identifier received from the MS. The SGSN shall also include the new Location Area Identifier where the MS is currently camping. The new LAI is derived from the RAI.

In networks supporting the feature ‘Intra Domain Connection of RAN Nodes to Multiple CN Nodes’, the SGSN shall support load re-distribution of MSs to another VLR than the current one as follows:

When the SGSN receives a periodic Routeing Area Update request or a Combined Routeing and Location Area Update request, the SGSN shall check whether for this MS there is an association to a VLR for which load re-distribution has been initiated in the SGSN by O&M. 
-
If yes, and the request is a periodic Routeing Area Update request, the SGSN shall initiate a network-initiated GPRS detach procedure with the detach type IE indicating "IMSI detach" as specified in 3GPP TS 24.008 [11]; and 

-
if yes, and the request is a Combined Routeing and Location Area Update request, the SGSN derives the new VLR number as described in 3GPP TS 23.236 [26]. The SGSN shall then send the BSSAP+-LOCATION-UPDATE-REQUEST message to the new selected VLR.

The BSSAP+-LOCATION-UPDATE-REQUEST message includes the type of location update performed by the MS in the GPRS location update type IE. If the MS has performed a combined attach request or a combined routing and location area update request with IMSI attach, the SGSN indicates 'IMSI attach', otherwise the SGSN indicates 'Normal location update'.

The BSSAP+-LOCATION-UPDATE-REQUEST message shall include the TMSI status if received from the MS.

If the SGSN supports the "Provision of UE Specific Behaviour Information to Network Entities" (see 3GPP TS 23.195 [23]), or the “Automatic Device Detection” (see 3GPP TS 22.101 [23A]) or the “Trace for Management Based Activation/Deactivation” (see 3GPP TS 32.422 [25]),, the BSSAP+-LOCATION-UPDATE-REQUEST message shall include the IMEISV.

If timer T6-1 is running:


If the SGSN receives from the MS:

-
an Attach request indicating combined IMSI and GPRS attach;

-
an Attach request indicating GPRS attach while IMSI attached; or

-
a Combined Routeing and Location Area Update request with or without IMSI attach.


Then:

-
if the new LAI is the same as in the outstanding request, the SGSN shall not process this new request and shall wait for the VLR's response to the ongoing procedure; or

-
if the new LAI is different but is in the same VLR as the outstanding request:

-
any response from the VLR to the oustanding request is ignored;

-
Timer T6-1 shall be stopped and reset; and

-
The SGSN shall start the Location Update for non-GPRS service procedure; or

-
if the new LAI is different, and is in a different VLR to the outstanding request:

-
any response from the previously addressed VLR to the oustanding request is ignored;

-
Timer T6-1 shall be stopped and reset; and

-
the SGSN shall start the Location Update for non-GPRS service procedure.

When the SGSN receives from the MS a Routeing Area Update request and the SGSN serving the MS has changed, the SGSN shall stop and reset timer T6-1.

* * * End of next change * * *

* * * Next change * * * 11.3
11.3
Procedures in the SGSN

Upon receipt of a BSSAP+-RESET-INDICATION message from the VLR, the SGSN is informed that all the associations with that VLR for all the MSs registered in the SGSN are no longer reliable because the VLR may have lost information about the state of the MSs and during the failure the VLR may have missed signalling messages. The SGSN shall set the 'VLR-Reliable' MM context variable to 'false'. The detach procedures for deleting the association are still applicable (clauses 8, 9 and 10). If the 'VLR-Reliable' MM context variable is set to 'false', upon reception of a Combined Routeing and Location Area update request or a periodic Routeing Area Update from the MS that is attached for non-GPRS service, the SGSN may request the re-attach to non-GPRS services; upon reception of a combined routeing and location area update request the SGSN may alternatively immediately perform the Location Update for non-GPRS services procedure towards the VLR. 
The SGSN sends a BSSAP+-RESET-ACK message to the VLR.

* * * End of next change * * *
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