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1. Introduction
With this contribution we propose to introduce SGs state machine at the MME in TS 29.118 and some other editorial changes.
2. Reason for Change
Description for the SGs association at the MME is added to clause 4.2. It is based on description for Gs association at the SGSN in TS 29.018 subclause 4.2.

There are two different types of association in TS 29.118 : SGs association and SCTP association. In order to avoid confusion between these two associations, it is proposed to always refer to either SGs association or SCTP association in 3GPP TS 29.118. Current text in subclause 4 needs to be updated accordingly.
In order to exchange SGsAP messages, MME and VLR need to have an SCTP association. This is clarified in the general part of subclause 4.
Clarifications are proposed to states description in subclause 4.1.1 : SGs association will be established for UEs which are CS Fallback capable but also configured to use CS Fallback.

Figure 4.1.1.1 is updated to replace « LA-UPDATE-present » by « LA-UPDATE-PRESENT ».

The editor’s note in 5.2.2.1 regarding the definition of the MM context variable VLR reliable in the MME is deleted since this definition is introduced in subclause 4.2.1.
3. Proposal

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

4
Description of the SGs association between a VLR and an MME


CS Fallback function is realized by reusing Gs interface mechanisms as defined in 3GPP TS 29.018 [5] on the interface between the MME in the EPS and the VLR. This interface is called SGs interface.

NOTE: Within this specification, the term VLR refers to MSC/VLR or MSC Server/VLR.

The SGs interface connects the databases in the VLR and the MME. The procedures described in the present document are used to co-ordinate the location information of UEs that are IMSI attached to both EPS and non-EPS services. The SGs interface is also used to convey some circuit switched related procedures via the MME.

The basis for the interworking between a VLR and an MME is the existence of a SGs association between those entities per UE. The SGs association is only applicable to UEs with CS Fallback capability activated.

The behaviour of the VLR and the MME entities related to the SGs interface are defined by the state of the SGs association for a UE. Individual states per SGs association, i.e. per UE with CS Fallback capability activated, are held at both the VLR and the MME.
All the messages described in the present document require an SCTP association.
4.1
SGs association at the VLR

The states associated to the SGs interface in the VLR are specified in this clause and the state diagram at the VLR is shown in figure 4.1.1.1. The state diagram does not include the message error handling specified in clause 7.

4.1.1
States at the VLR

SGs-NULL

There is no SGs association with an MME for the UE and therefore the VLR considers that the UE is IMSI detached for EPS services. In this state no SGsAP-UE-INFORMATION-REQUEST or SGsAP-MM-INFORMATION-REQUEST messages are sent to the MME. The VLR may initiate paging on the SGs interface if the 'Confirmed by Radio Contact restoration' indicator in the VLR is set to 'false' (see 3GPP TS 23.007 [2]). Any message from the MME is ignored except SGsAP-LOCATION-UPDATE-REQUEST message.

LA-UPDATE-PRESENT

The VLR has received an SGsAP-LOCATION-UPDATE-REQUEST message from the MME. In this state the VLR may be waiting for the outcome of the Update Location procedure from the HLR. The VLR shall send SGsAP-PAGING-REQUEST messages to UEs which are CS Fallback capable and are configured to use CS Fallback only via the SGs interface.

SGs-ASSOCIATED

The VLR considers that the UE is attached to both EPS and non-EPS services. In this state the VLR sends SGsAP-PAGING-REQUEST messages to UEs which are CS Fallback capable and are configured to use CS Fallback only via the SGs interface. The VLR can perform the UE identification procedure and the MM information procedure.




[image: image2.emf]TMSI Reallocation

received

VLR  failure

Reset received from the MME

Send

paging

Send

paging

Detach indication received

from the MME or the UE

   From one of

the three states

(at the VLR)

Paging failure

received

SGs-

NULL

SGs-

ASSOCIATED

SGsAP-UE-UNREACHABLE

message received

LA-UPDATE-

PRESENT

 Send

paging

Paging Failure or Alert

Failure received

Location Area

Update Request

received from the

MME

Send Location

Area Update

Accept

Send

Location Area

Update Reject

Location Area

Update Request

received from the

MME

   Location Area Update

Request received from the

UE via the A interface or

via the Iu interface, or

from the SGSN via the Gs

interface

Figure 4.1.1.1: State diagram at the VLR

* * * Next Change * * * *

4.2
SGs association at the MME
The states and MM context variables associated to the SGs interface in the MME are specified in this clause and the state diagram at the MME is shown in figure 4.2.2.1. The state diagram does not include the message error handling specified in clause 7.
4.2.1
MM context variables at the MME
VLR-Reliable:

Boolean set to 'false' when the MME has received a reset indication from the VLR. The MME may request the UE, upon reception of the next tracking area update (periodic or combined) procedure, to re-attach to non-EPS services if the UE is still IMSI attached to non-EPS services. Alternatively, the MME may, upon reception of a periodic or combined tracking area update request from a UE that is still attached for non-EPS services, perform immediately the location update for non-EPS services procedure.
MME-Reset:

Boolean set to 'true' when the MME restarts after a failure. The 'MME-Reset' variable is unique within an MME and it applies to all the MM contexts stored in the MME.
4.2.2
States at the MME
SGs-NULL

There is no SGs association with a VLR for the UE and therefore the MME considers that the UE is IMSI detached for non-EPS services. In this state the MME accepts SGsAP-PAGING-REQUEST messages to UEs only if the 'MME-Reset' restoration indicator in the MME is set to 'true'.
LA-UPDATE-REQUESTED
The MME has sent a SGsAP-LOCATION-UPDATE-REQUEST message to the VLR.. In this state the MME waits for the outcome of the Update Location for non-EPS services procedure at the VLR before sending the response to the UE. In this state the MME accepts SGsAP-PAGING-REQUEST messages.
SGs-ASSOCIATED

The MME stores an SGs association for that UE. In this state the MME performs the location update for non-EPS services procedure towards the VLR for UEs capable of and configured to use CS Fallback when they are moving to a tracking area not in the list of assigned tracking areas.
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Figure 4.2.2.1: State diagram at the MME


* * * Next Change * * * *

5.2.2.1
Location update initiation

Editor’s note: Within this subclause, Ts6-1, which is the equivalent of T6-1 on Gs (as defined in 3GPP TS 29.018 [5]), is introduced. Its value and relation to other timers will have to be defined in subclause 10 from this document.
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 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 it was received from the UE.

Editor’s note: Inclusion of IMEISV in SGsAP-LOCATION-UPDATE-REQUEST needs to be specified. In 3GPP TS 29.018 [5], this is used for "Automatic Device Detection", "Provision of UE Specific Behaviour Information to Network Entities" or "Trace for Management Based Activation/Deactivation". Whether these features are required in EPS is FFS.

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.
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