3GPP TSG CT WG1 Meeting #50
C1-072856
Sophia Antipolis, France, 5th – 9th November 2007.
Source:
Huawei
Title:
Clarification of S-TMSI 

Agenda item:
9.2.2
Document for:
DISCUSSION & APPROVAL
1. Introduction

It is agreed that S-TMSI is uniquely allocated in MME area in CT1 #49 meeting. So S-TMSI can be used to identify the UE in the serving MME. But TAI is also needed to be combined with S-TMSI in some messages (e.g. Attach Request, TAU Request). This contribution discusses the relationship between the TAI and S-TMSI in EPS network.
2. Discussion
In 2G/3G, the TMSI is uniquely allocated by MSC/VLR within a location area, so it has significance only within a location area and the MS should be identified in MSC/VLR by TMSI combined the related LAI. The P-TMSI is also uniquely allocated by SGSN within a routing area, so it has significance only with a routing area and the MS should be identified in MSC/VLR by P-TMSI combined the related RAI. (Referring to TS 24.008)
There are two scenarios for the usage of TMSI/P-TMSI and the related LAI/RAI in 2G/3G.

(1) TMSI/P-TMSI and old LAI/RAI are both offered by UE.
For some messages of (G)MM special procedures, such as Location Updating Request, Attach Request and Routing Area Update Request, UE must offer both TMSI/P-TMSI and the old LAI/RAI. When MSC/VLR or SGSN receives these request message, it can find the corresponding (G)MM context according to the TMSI/P-TMSI combined with old LAI/RAI.

The old LAI/RAI can also be used by the current serving MSC/VLR or SGSN to find the original serving MSC/VLR or SGSN in order to get some information.

During these special procedures, the current LAI/RAI is also offered by BSC/RNC to MSC/VLR or SGSN.
(2) TMSI/P-TMSI is offered by UE and the current LAI/RAI is offered by BSC/RNC.
For some messages, such as Service Request, Detach Request, IMSI Detach Indication and so on, UE only offer TMSI/P-TMSI, and BSC/RNC will add the current LAI/RAI then forward it to MSC/VLR or SGSN. When MSC/VLR or SGSN receives these message, it can find the corresponding (G)MM context according to the TMSI/P-TMSI combined with old LAI/RAI.
In EPS, it is agreed that S-TMSI is uniquely allocated within MME area in CT1 #49 meeting. So S-TMSI can be used to identify the UE totally in the serving MME whether UE is in the TA/TA List or not only if the serving MME is not changed. But it’s also considered that S-TMSI should also be combined with TAI to provide for an unambiguous identity. It is described in “5.1.2 S-TMSI handing” of TR 24.801:
“The S-TMSI provides for an unambiguous identity only within the tracking area list for which it was allocated. Outside the tracking area list the S-TMSI has to be combined with a Tracking Area Identity (TAI) to provide for an unambiguous identity.”
It is conflict with the agreement that S-TMSI is uniquely allocated within MME area, so it should be modified.

Because S-TMSI is uniquely within MME area, it is not necessary to allocate a new S-TMSI at least during each TAU procedure usually. But if the serving MME is changed in TAU procedure, S-TMSI must be allocated. However, it is left for operator to decide whether S-TMSI should be allocated in the TAU procedure even if serving MME is not changed, or not. But the description in “5.1.2 S-TMSI handing” of TR 24.801 as below should be modified:
“Usually, the S-TMSI reallocation is performed at least at each time the UE moves to a new tracking area not included in the tracking area list assigned to the UE.”
Although, S-TMSI can be used to identify a UE totally within MME area, but old TAI is also need to be offered by UE in some messages of EMM special procedures and EMM connection management procedures.
(1) Attach Request message
Old TAI (e.g. last visited TAI or RAI) should be offered by UE with S-TMSI. MME can use the old TAI to find the original MME/SGSN to get some EMM information.

The current TAI should also be offered by eNodeB to MME, which can be included into the S1-AP Initial UE Message encapsulated with the NAS message Attach Request.

(2) TAU Request message

Old TAI (e.g. last visited TAI or RAI) should be offered by UE with S-TMSI. MME can use the old TAI to find the original MME/SGSN to get some EMM information.

The current TAI should also be offered by eNodeB to MME, which can be included into the S1-AP Initial UE Message encapsulated with the NAS message TAU Request.
(3) Detach Request message

Old TAI is not necessary to be offered by UE just as that in 2G/3G.
The current TAI is also not necessary to offered by eNodeB to MME because MME can find the proper EMM context according to S-TMSI and the current TAI is useless in this procedure.

(4) Service Request message

Old TAI is not necessary to be offered by UE just as that in 2G/3G.

The current TAI is also not necessary to offered by eNodeB to MME because MME can find the proper EMM context according to S-TMSI and the current TAI is useless in this procedure.
3. Conclusion
This contribution discusses the relationship between the TAI and S-TMSI in EPS network. And there are some inconsistencies in the section “5.1.2 S-TMSI handing” of TR 24.801. Although TAI is not necessary to identify UE with S-TMSI in MME, it should also be included into some messages.
We propose that the following changes for TR 24.801 can be adopted.
**** Start of changes ****
5.1.2
S-TMSI handling

A temporary user identity for E-UTRA based services, the S-Temporary Mobile Subscriber Identity (S-TMSI), is used for identification within the signalling procedures. The purpose of the S-TMSI is to provide identity confidentiality, i.e., to protect a user from being identified and located by an intruder. The structure of the S-TMSI will be specified in 3GPP TS 23.003 [7]. The S-TMSI provides for an unambiguous identity only within an MME area.
The MME is responsible of allocating the S-TMSI to the UE. The S-TMSI is uniquely allocated in an MME Area. The allocation of the S-TMSI can be performed during attach, tracking area updating and S-TMSI reallocation procedures. The MME uses the S-TMSI for paging purposes.

Editor's note: For the case of MME Pool Areas overlapping the uniqueness of the allocation of the S-TMSI is FFS.

A UE supporting E-UTRA includes a valid S-TMSI, if any is available, in the attach, tracking area updating and service request messages. The MME may assign a new S-TMSI for a particular UE at successful attach, tracking area updating and S-TMSI reallocation procedures.

If a new S-TMSI is assigned by the MME, the UE and the MME handle the S-TMSI as follows:

-
Upon receipt of a mobility management message containing a new S-TMSI the UE considers the new S-TMSI as valid and the old S-TMSI as invalid.

-
The MME considers the old S-TMSI as invalid as soon as an acknowledge for an attach, tracking area updating or S-TMSI reallocation procedure is received.

Usually, the S-TMSI reallocation is performed at least at each time the UE moves to a new tracking area not included in the tracking area list assigned to the UE. However, this is left to the network operator's policies. And the S-TMSI reallocation shall be performed when UE moves to a new MME.
**** End of changes ****
