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1. Introduction

It has been agreed the S-TMSI should be uniquely allocated by MME in the Warsaw meeting, but it is unclear how to allocated S-TMSI, in a TA or a TA list, and it brings some issues about S-TMSI space. This contribution discusses the facts which have impact on S-TMSI space.

2. Discussion
In 2G/3G system, TMSI is allocated to identify an UE in RA and the size of RA is according to the population density. RA is gradually smaller than before because the population is increasing in the same area as before, at the same time, the conflict still exist between RA range and Ping Pong since RA is not overlapping, for example, in Hong Kong the number of RA is double in 2006 than in 2003, the area of RA is smallest in Kowloon because it is highest population density, and increase of RAU procedures already become an issue for operator.
In SAE system, TA list overlapping is a valuable method to reduce Ping-Pong in Urban-High density area; however, it will reduce the online subscribers simultaneously when S-TMSI is allocated in TA list, because it will have to be unique in all the overlapping tracking area in order to avoid conflict in Paging Procedure.
S1-Flex technologies effectively support resource optimization, but it will reduce the S-TMSI space when the NRI is introduced in S-TMSI.
The structure of S-TMSI is FFS, but if it is same with TMSI in 23.003 and it will bring good compatible with GPRS when UE move between UTRAN and E-UTRAN.

it will have impact on S-TMSI space when all the above are adopted at the same time in true environment, with the assumption of the structure of S-TMSI is same as TMSI, The S-TMSI consists of 4 octets, 2 bits used to indicate the CS or PS, The NRI shall be coded in bits 23 to 14, it will bring more consumption in S-TMSI space when NRI is usually discontinuous, and then S-TMSI space is easier less than 20 bits to identify subscribers.
Actually in impacted area such as downtown in Hong Kong and other Asia metropolis, there are often over a million of peoples get together in some high density area. 

How to deal with this issue of the confliction between ideal and realism, a method is to follow the GPRS mechanism that allocate S-TMSI in TA instead of TA list, but the difference is that UE only perform TAU procedure when it goes out the range of TA list which it registered in, so Ping Pong will be reduce observably, TA ID and S-TMSI are used to identify a subscriber, and UE remember the S-TMSI and the TA ID which is included in Attach accept message or TAU response message, in following procedure, UE can use the S-TMSI and TA ID to notify MME to identify itself, and UE can also identify itself with S-TMSI and TA ID in Paging message. The S-TMSI should be re-allocated when the UE is out of the TA list in which it is registered through a TAU procedure.

The mechanism of allocating S-TMSI in TA will break the restriction of S-TMSI space, furthermore, keep all the benefits; unfortunately, it will also bring a few changes in several messages such as Paging message.
3. Conclusion
In this contribution, the issue is discussed that different methods are used to allocate S-TMSI, in TA or TA list, and we suggest that S-TMSI should be allocated in TA as well as the GPRS mechanism
It is proposed that the proposed text below is agreed and transferred to TR 24.801. It is also proposed to send a LS to RAN3 to discuss the effect when S-TMSI is allocated in TA.
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**** Start of changes ****

5.3
Registration areas in SAE

Within SAE, a registration area is known as a tracking area and consists of one or more cells that cover a geographical area. Tracking areas cannot overlap each other. Within SAE, the concept of "registration to multiple tracking areas" applies:

- 
a tracking area is broadcast in a cell, identified by a Tracking Area Code (TAC) and a PLMN identifier. In case of a shared network, a single TAC and multiple PLMN identifiers are broadcast;

Editor's note:
The structure and coding of the TAC is FFS.

-
in order to reduce the tracking area update signalling within LTE/SAE, the MME can assign several tracking areas to the UE; 

-
the UE considers itself registered to a list of tracking areas and does not need to trigger tracking area update other than periodic tracking area update as long as it stays in one of the tracking areas of the list of tracking areas received from the MME;
Editor's note: the maximum number of tracking areas which can be allocated per UE needs to be defined.
· the UE will consider the list of tracking areas as valid, until it receives a new list in the next normal tracking area update or periodic tracking area update or it is commanded by the network to delete the complete list of tracking areas. If the tracking area update request is accepted, the MME shall provide at least one entry in the tracking areas list;

· the MME allocates only one temporary identity (S-TMSI) to the UE, even if the UE is registered to more than one tracking area;
· the MME allocates the S-TMSI within a TA. The S-TMSI and the TA ID is sent in Attach accept message or TAU accept message to UE, the S-TMSI and the TA ID is used to identify an UE in Paging procedure and TAU procedure.
the MME can page the UE in all cells of all tracking areas the UE is registered to
**** End of changes ****




















































































