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	In CT1#81 meeting, C1-125022/5023 (CR#0232 and CR#0113) on handling of VLR failure without restart were agreed towards the end of the meeting. However on re-examing the changes, there appear to be some issues on where the logic/requirement is placed. In addition it is not clear when the MME performs check on VLR in service status, i.e., whether the checking is done during execution of some procedures or every procedure. The frequency of such check is not specified either. 

For alternative 1 specified 

-
request the UE to re-attach for non-EPS services as specified in 3GPP TS 24.301 [14] and then select an alternative VLR that is in service for the UE during the subsequent combined tracking area update procedure, before performing the location update for non-EPS services procedure towards the selected VLR as described in subclause 5.2; or

MME can request the UE to re-attach for non-EPS services, but during the subsequent combined tracking area update procedure, it is not clear how the MME would know that it needs to select an alternative VLR i.e. how would the MME know that the attach request is meant for selecting alternative VLR and not for attaching to serving/configured VLR? 

See C1-130083 for detailed discussion.

It is proposed to make the following changes:

i. Logic related to VLR fails without restart checking/handling needs to be moved out of "VLR failure procedure" because there is no VLR side procedure involved.

ii. Since any corrective actions won't be performed until receiving next combined tracking area update or periodic tracking area update request any way, the checking should also be performed at that time. Given that existing logic on VLR name/number derivation is specified in 5.2.2.2, it is proposed to move the optional VLR fails without restart checking/handling logic to subclause 5.2.2.2 where and the LAIs and VLR name/number for non-EPS location update are determined so that the VLR derivation logic stays together.

iii. The MME sets VLR reliable context variable to false when long VLR failure (no restart) is detected.
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- set VLR reliable context variable to false when long VLR failure (no restart) is detected.
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	*** First Change ***


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 or if the SGSN detects that the VLR serving the UE is no longer in service. 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 or a periodic routeing area update from a MS that is still attached for non-GPRS service, perform immediately the location update for non-GPRS services procedure.

NOTE:
How an SGSN detects that a VLR is no longer in service is implemention dependent.
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.

	*** Next Change ***


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 or a periodic Routeing Area Update, 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. If the SGSN received the Old location area identification from the MS and the network supports S1 mode, the SGSN includes the Old location area identification received from the MS as the Old location area identifier. If the SGSN did not receive the Old location area identification from the MS or if the network does not support S1 mode, the SGSN derives the Old location area identifier from the Old routing area identification received in the ROUTING AREA UPDATING REQUEST message (see 3GPP TS 24.008 [11]). 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' (3GPP TS 23.236 [26]), if the TMSI based NRI container is not received from the MS, and the SGSN determines that the serving VLR of the MS is changed, the SGSN shall include in the Old location area identifier a specific LAI value which is not broadcasted in the network and not associated with any VLR.

NOTE 1:
The SGSN determines that the serving VLR of the MS is changed when the Gs association changes from one serving VLR to a different one, or based on implementation dependent criteria.

NOTE 2:
When the VLR receives the BSSAP+-LOCATION-UPDATE-REQUEST message with the specific LAI value, the VLR retrieves the MM context of the MS from the HLR.

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, 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.

If the SGSN detects that the selected VLR or the VLR serving the MS is not in service, the SGSN shall set the "VLR-Reliable" MM context variable to "false". In addition, if the SGSN supports restoration for CS services via an alternative VLR as defined in 3GPP TS 23.007 [4], the SGSN shall proceed as follows:

-
if the request from the MS indicates combined attach request or a combined routing and location area update request with IMSI attach, the SGSN shall select an alternative VLR that is in service and perform the location update for non-GPRS services procedure towards this alternative VLR; and

-
if the request from the MS indicates combined routing area update or periodic routing area update, the SGSN may request the MS to re-attach for non-GPRS services as specified in 3GPP TS 24.008 [11] or immediately select an alternative VLR that is in service and perform the location update for non-GPRS services procedure towards the alternative VLR .
NOTE:
How an SGSN detects that a VLR is no longer in service is implemention dependent.
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.

The SGSN shall include the TMSI based NRI container in the BSSAP+-LOCATION-UPDATE-REQUEST message 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.

	*** Next Change ***


11
VLR failure procedure

11.1
General description

This procedure is used by the VLR to inform the associated SGSNs about the recovery from an internal failure that has affected the association with the SGSNs when the VLR fails with restart.

The VLR recovery procedure shall be handled in such a way that the signalling load on the VLR and SGSN does not create any overload problem.


11.2
Procedures in the VLR

11.2.1
VLR Reset Initiation

In the event of a failure at the VLR which has resulted in the loss of SGSN association information on some MSs, the VLR shall move from any state to the Gs-NULL state for these MSs. The VLR shall also set the 'Confirmed by Radio Contact' restoration indicator to 'false' (see 3GPP TS 23.007 [6]) for affected MSs. The VLR shall not send any BSSAP+- MS-INFORMATION-REQUEST or BSSAP+-MM-INFORMATION-REQUEST messages to MSs with the SGSN association in the Gs-NULL state.

When the VLR restarts a BSSAP+-RESET-INDICATION message shall be sent to all the SGSNs connected to the VLR by the Gs interface. This message indicates to the SGSN that for the MSs with an association to that VLR, the association is no longer reliable. The VLR shall also start timer T11.

11.2.2
VLR Reset Response

Upon receipt of a BSSAP+-RESET-ACK message, the VLR shall stop the timer T11.

11.2.3
Abnormal cases

If the VLR does not receive a BSSAP+-RESET-ACK message from that SGSN before the T11 timer expires, the VLR shall retransmit the BSSAP+-RESET-INDICATION message. The retransmission is repeated a maximum of N11 times. If no BSSAP+-RESET-ACK is received after that a report shall be made to the O&M system.

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 request from the MS that is attached for non-GPRS service, the SGSN may request the MS to re-attach for non-GPRS services as specified in 3GPP TS 24.008 [11], or may alternatively immediately perform the location update for non-GPRS services procedure towards the VLR as described in clause 6.

The SGSN sends a BSSAP+-RESET-ACK message to the VLR.

11.3.1
Void


11.3.2
Void




	*** End Change ***
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