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1. Introduction
In this CR we introduce 3 refinements in paging and location update procedures:

· UE reachability in MME: the PPF (Paging Proceed Flag) in MME is already defined in stage 2, in analogy to SGSN, and it can be used readily. 
· implicit detach timer handling in VLR: it is based on corresponding specification text in TS 29.018.

· IMEI/IMEISV transfer across SGs in location update procedure: according to table 5.7.1-1 in TS 23.401 and the note underneath, Automatic Device Detection is to be supported in EPS. According to TS 32.422, subscriber and equipment trace is defined for EPC (although refinements may still be expected). 
2. Reason for Change
The existing editor’s notes on the above mentioned three issues need to be resolved. 

3. Proposal

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

5.1.3
Procedures in the MME

The MME accepts SGsAP-PAGING-REQUEST messages in any state of the SGs association apart from SGs-NULL. When a MME receives a SGs-PAGING-REQUEST message from a VLR, the MME shall first check if the UE is known by the MME. The handling of the paging request depends on the state of the SGs association and the EMM context variables at the MME:

a)
The UE is known and the restoration indicator 'MME-Reset' at the MME is set to "false":

-
If the UE is considered to be IMSI attached for EPS and non-EPS services (i.e. the SGs association is not in the state SGs-NULL), the MME shall page the UE based on the location information stored in the MME.

-
If the UE is marked as IMSI detached for EPS services or IMSI (implicitly or explicitly) detached for non-EPS services (i.e. the state of the SGs association is SGs-NULL), the MME shall return a SGsAP-PAGING-REJECT message to that VLR indicating in the SGs Cause IE the detach circumstance ("IMSI detached for EPS services", "IMSI detached for non-EPS services" or "IMSI implicitly detached for non-EPS services").

-
If the UE is marked as unreachable, indicated by Paging Proceed Flag set to "false", the MME shall return a SGsAP-UE-UNREACHABLE message to that VLR indicating in the SGs Cause IE "UE unreachable". The state of the SGs association does not change at the MME.


b)
The UE is not known and the restoration indicator 'MME-Reset' at the MME is set to "false":

-
The MME shall return a SGsAP-PAGING-REJECT message to that VLR indicating in the SGs Cause IE "IMSI unknown".

c)
The restoration indicator 'MME-Reset' at the MME is set to "true":

-
If the SGsAP-PAGING-REQUEST message includes the Location area identifier IE, the MME shall page the UE in all the tracking areas served by the MME that can be mapped to the location area indicated in the Location area identifier IE.

-
If the SGsAP-PAGING-REQUEST message does not include the Location area identifier IE, the MME may page in all the tracking areas served by the MME.

Editor’ note: If the MME can optimize the paging is FFS.

If the MME accepts the paging request and no NAS signalling connection exists, and the VLR TMSI is omitted or the UE is not known in the MME, the IMSI is used instead of the S-TMSI as a paging address at the radio interface. If location information is reliably known by the MME (i.e. MME stores the list of tracking areas), the MME shall page the UE in all the tracking areas. If the MME does not have a stored tracking area list for the UE, the MME should use the location information received from the VLR to page the UE. 

If the MME accepts the paging request and a NAS signalling connection exists, the MME shall send the CS SERVICE NOTIFICATION message through the NAS signalling connection.

* * * Next Change * * * *

5.2
Location update for non-EPS services procedure

5.2.1
General description

The location update for non-EPS services procedure is a general procedure used by CS Fallback capable UEs. This procedure allows UEs and the network to perform:

-
Combined IMSI attach for EPS and non-EPS services;

-
IMSI attach for non-EPS services if the UE is already IMSI attached for EPS services;

-
Normal location update procedure to the VLR if the UE is IMSI attached to both EPS and non-EPS services;

-
Allocation of new TMSI to an UE.

The location update for non-EPS services procedure in the SGs interface is always started as a consequence of a direct action from the UE. The combined attach and tracking area update procedures are further specified in 3GPP TS 23.272 [5] and 3GPP TS 24.301 [9]. 


When a UE is IMSI attached for EPS and non-EPS services, any implicit detach timer in the VLR shall be stopped. Instead the “Paging Proceed Flag” in the MME is used to determine the likely availability of the UE to the network. Upon reception of the periodic Tracking Area Update message the MME does not report to the VLR, and the state of the SGs association at the MME is not changed. When the UE performs a detach only for EPS services, the EPS detach indication to the VLR shall cause the VLR's implicit detach timer to be restarted from its initial value.

If the MME performs an implicit detach for both EPS and non-EPS services, then the MME shall send to the VLR a SGsAP-IMSI-DETACH-INDICATION message with cause "Implicit MME initiated IMSI detach from non-EPS service", as further described in clause 5.6 (the implicit IMSI detach message indicates that the UE is unavailable for both EPS and non-EPS services).
5.2.2
Procedures in the MME

5.2.2.1
General

The location update for non-EPS services procedure is initiated with a combined attach or a combined tracking area update procedure. On receipt of an ATTACH REQUEST message or a TRACKING AREA UPDATE message, the MME shall handle the EPS related request as specified in 3GPP TS 24.301 [9]. The location update for non-EPS services procedure is handled in parallel to the update location procedure to the HSS and is started by the MME when it receives the first Insert Subscriber Data message from the HSS. The MME shall wait for the outcome of both location update procedures towards the VLR and the HSS before sending the response message to the UE.

5.2.2.2
Location update initiation

If timer Ts6-1 is not running, the MME shall start the location update for non-EPS services procedure when it receives from the UE:

-
an attach request indicating combined EPS/IMSI attach;

-
a combined tracking area update request indicating Combined TA/LA updating with IMSI attach;

-
a combined tracking area update request indicating that the UE has entered a TAI not in the registered TAI list;

-
a combined tracking area update request and the state of the SGs association is SGs-NULL; or

-
a combined tracking area update request and the MME serving the UE has changed.

If timer Ts6-1 is not running, the MME may start the location update for non-EPS services procedure when it receives from the UE:

-
a combined tracking area update request or a periodic tracking area update , if the 'VLR-Reliable'  MM context variable for the MS is set to "false" (see subclause 5.7.3).

The MME shall derive the VLR number from the identity of the tracking area where the UE is located.

The MME shall derive the location area identification based on mapping from the tracking area where the UE is located and shall include the location area identification in the new location area identifier IE in the SGsAP-LOCATION-UPDATE-REQUEST message. 

Editor’s note: Whether support of load re-distribution of UEs to another VLR is required is FFS. 

The SGsAP-LOCATION-UPDATE-REQUEST message includes the type of location update performed by the UE in the EPS location update type IE. If the UE has performed a combined attach or a combined tracking area update indicating Combined TA/LA updating with IMSI attach, the MME indicates "IMSI attach", otherwise the MME indicates "Normal location update".

The MME shall include the TMSI status in the SGsAP-LOCATION-UPDATE-REQUEST message if the UE indicates in the ATTACH REQUEST or the TRACKING AREA UPDATE REQUEST message that it has no valid TMSI available. The MME shall also include the old location area identifier in the SGsAP-LOCATION-UPDATE-REQUEST message if the UE included the old location area identification in the ATTACH REQUEST or TRACKING AREA UPDATE REQUEST message.

If the MME supports the "Provision of UE Specific Behaviour Information to Network Entities" (see 3GPP TS 23.195 [4]), or the “Automatic Device Detection” (see 3GPP TS 22.101 [x]) or the “Trace for Management Based Activation/Deactivation” (see 3GPP TS 32.422 [y]), the MME shall include the IMEISV in the SGsAP-LOCATION-UPDATE-REQUEST message.


When the MME sends the SGsAP-LOCATION-UPDATE-REQUEST, it shall start timer Ts6-1.

If timer Ts6-1 is running and the MME receives from the UE:

-
an attach request indicating combined EPS/IMSI attach; or

-
a combined tracking area update with or without IMSI attach.

Then:

· if the LAI mapped from the TA is the same as in the outstanding request, the MME shall not process this new request and shall wait for the VLR response to the ongoing procedure; or

· if the LAI mapped from the TA is different but the VLR number derived from the TAI is the same as for previous LAI, any response from the VLR to the outstanding request is ignored, timer Ts6-1 shall be stopped and reset and the MME shall start the location update for non-EPS services procedure; or

· if the LAI mapped from the TA is different and the VLR number derived from the TAI is different as for previous LAI, any response from the previously addressed VLR to the outstanding request is ignored, timer Ts6-1 shall be stopped and reset, and the MME shall start the location update for non-EPS services procedure.

When the MME receives from the UE a tracking area update request and the MME serving the UE has changed, the MME shall stop and reset timer Ts6-1.




























