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1. Introduction
With this contribution we propose to add the procedural part for location update for non-EPS services at the VLR.
2. Reason for Change

Procedures for location update for non-EPS services at the VLR are introduced, based on procedures at the VLR for location update for non-GPRS services, as described in TS 29.018.
Editorial change in 5.2.2.2 to replace association by SGs association.

Case when signalling is received in VLR via Gs interface is not added in 5.2.3.4 since this requires SA2 to conclude on ISR interaction with CS Fallback. An editor’s note is added.
3. Proposal

It is proposed to agree on the following changes to 3GPP TS 29.118 v0.2.1.
* * * First Change * * * *
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* * * Next Change * * * *

5.2.2.2
Location update response

If the MME receives an SGsAP-LOCATION-UPDATE-ACCEPT message from the VLR, the MME shall stop timer Ts6-1 and:

-
move the state of the SGs association to SGs-ASSOCIATED;

-
set the MM context variable 'VLR-Reliable' to 'true'; and

-
 indicate to the UE the acceptance of the VLR to the location update procedure. The message sent to the UE includes the Location Area Identity (see 3GPP TS 24.301 [4]).

The MME shall wait for the outcome of the location update for non-EPS services procedure towards the VLR before sending a response to location update procedure to the UE. Any reject cause which needs to be reported to the UE is specified in 3GPP TS 24.301 [4].

If the VLR included the Mobile Identity IE in the SGsAP-LOCATION-UPDATE-ACCEPT message, the MME shall relay the information received to the UE. If the Mobile Identity IE contains a new TMSI, this will cause the UE to perform a TMSI reallocation procedure. In this case, the MME shall send to the VLR the SGsAP-TMSI-REALLOCATION-COMPLETE message when the MME receives the ATTACH COMPLETE or the TRACKING AREA UPDATE COMPLETE message from the UE. If the Mobile Identity IE contains an IMSI, this will cause the UE to deallocate its TMSI.

* * * Next Change * * * *

5.2.3
Procedures in the VLR
When a VLR receives a SGsAP-LOCATION-UPDATE-REQUEST message, it shall check whether the IMSI is known. If the IMSI is not known, the VLR shall retrieve the MM context of the UE from the HLR.
For a VLR supporting the "Provision of UE Specific Behaviour Information to Network Entities" (see 3GPP TS 23.195 [w]) the following applies:

· The VLR shall store the IMEISV value received in the SGsAP-LOCATION-UPDATE-REQUEST message in the MM context for that MS.
· If the VLR receives a SGsAP-LOCATION-UPDATE-REQUEST message without IMEISV information element, the VLR shall request the IMEISV from the UE  at the next Iu or A interface connection establishment.
5.2.3.1
Location update response
If the location update is accepted by the VLR and, if necessary, by the HLR, the VLR shall:
-
move the SGs association to the SGs-ASSOCIATED state;

-
set the restoration indicator 'Confirmed by Radio Contact' to 'true';

-
update the SGs association by storing the MME address included in SGsAP-LOCATION-UPDATE-REQUEST message; and
-
send a SGsAP-LOCATION-UPDATE-ACCEPT message to the sending MME. This message includes the location area identifier received in the new location area identifier IE in the previous SGsAP-LOCATION-UPDATE-REQUEST message.
5.2.3.2

Location update failure
If the location update is rejected by the VLR, the VLR shall:

-
send a SGsAP-LOCATION-UPDATE-REJECT message to the MME with the appropriate reject cause as indicated in 3GPP TS 24.008 [x]; and
-
 move the SGs association to SGs-NULL.
5.2.3.3
TMSI reallocation procedure
If the VLR decides to allocate a new TMSI to the UE, it shall include the new TMSI in the SGsAP-LOCATION-UPDATE-ACCEPT message. After sending the SGsAP-LOCATION-UPDATE-ACCEPT message with a new TMSI the VLR shall start timer Ts6-2. If the VLR decides to deallocate the TMSI of the UE it shall include the IMSI of the UE in the SGsAP-LOCATION-UPDATE-ACCEPT message.
Upon receipt of the SGsAP-TMSI-REALLOCATION-COMPLETE message, the VLR shall stop the timer Ts6-2 and consider the new TMSI as valid.

If the IMSI was sent to the UE, the VLR considers the old TMSI as deleted.
If no SGsAP-TMSI-REALLOCATION-COMPLETE message is received by the VLR before the timer Ts6-2 expires, the VLR aborts the TMSI reallocation procedure. The VLR may still perform the TMSI reallocation procedure via the A or Iu interface or via Gs interface. The outcome of the TMSI reallocation procedure does not change the state of the SGs association. The VLR uses the IMSI or the new TMSI for paging.

5.2.3.4
Abnormal cases
i)
MM signalling via A or Iu interface

If the VLR receives a Location Update request or an IMSI detach indication from the UE by the A or Iu interface when the state of the SGs association in the VLR is not SGs-NULL, the VLR shall move the state of the SGs association to SGs-NULL.

ii)
Additional Location Update Request

If the state of the SGs association in the VLR is LA-UPDATE PRESENT and a SGsAP-LOCATION-UPDATE-REQUEST message is received, then:

-
If the message is from the same MME and indicates the same new location area identifier IE as the outstanding location update request, then this additional SGsAP-LOCATION-UPDATE-REQUEST message shall be ignored;

-
If the message is from the same MME but indicates a different new location area identifier IE to the outstanding location update request, then this additional SGsAP-LOCATION-UPDATE-REQUEST message shall be treated and the VLR shall not send any response to the previous SGsAP-LOCATION-UPDATE-REQUEST message; or

-
If the message is from a different MME (indicating either the same or different new location area identifier IE) to the outstanding location update request, then this additional SGsAP-LOCATION-UPDATE-REQUEST message shall be treated and the VLR shall not send any response to the previous SGsAP-LOCATION-UPDATE-REQUEST message.

iii)
Detach signalling from the MME
If the state of the SGs association in the VLR is LA-UPDATE PRESENT and either a SGsAP-EPS-DETACH-INDICATION or a SGsAP-IMSI-DETACH-INDICATION message is received, then, the Location Update for non-EPS services procedure shall be abandoned in the VLR (neither a SGsAP-LOCATION-UPDATE-ACCEPT nor a SGsAP-LOCATION-UPDATE-REJECT messages is sent) and the further actions described in clauses 5.4 or 5.5 or 5.6 are followed.

Editor’s note: The case when signalling is received via Gs interface needs to be studied further.
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