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1. Introduction

During the stage 3 discussion on the email reflector it was identified that the identity to use for paging reasons was not clear. The main reason was that in earlier discussions we have assumed that the permanent UE identity for security reasons should not be stored in the eNodeB.

For that reason, we in this contribution discuss the required IEs for the paging message on S1.
2. Discussion
2.1 Paging Identity

In LTE/SAE it is assumed that the UE will attach and get a default bearer immediately at power on. The default bearer will be kept until the UE is powered off. Thus, the UE will always have a temporary identifier (S-TMSI).

In earlier discussions it has been commented that the permanent UE identity, should if possible not be stored in the eNodeB due to the much more vulnerable geographical location of the eNodeB.

For those reasons we propose that paging shall be based on the UE temporary identifier (S-TMSI).

In UTRAN, the page message contains also the permanent UE identity. However, the main reason for that, is due to paging coordination between PS and CS domain. As SAE/LTE will only have PS domain, the inclusion of the permanent UE identifier is not required. 
The UTRAN specifications also allows the usage of paging with permanent UE identity for example for handling the following situations:

· CN can page with a permanent UE identify at recovery of catastrophic failures where information has been lost, or when certain errors are detected (a fake UE registering which results in two UEs with colliding TLLI). With the fast state transitions we require for LTE/SAE we question however if this functionality is required, as it (in these very rare cases) would be much simpler and robust to force the UE into LTE_IDLE and setup the bearers again.
· The RNC can store the UE permanent UE identify in order to optimize NNSF (NAS Node Selection Function) if the CN should page with the permanent UE identifier. If we assume that the temporary UE identifier is mandatory in the page message, there is no need to specify this behaviour.

Hence, we draw the conclusion that in LTE/SAE, the paging shall be based on the temporary UE identifier (S-TMSI).

2.2 Paging Repetition

In the email discussion, it was also discussed whether paging repetition should be performed from EPC or directly in EUTRAN. 
Performing page repetition from EUTRAN will mean a more complex timer setting and interaction between EUTRAN and EPC, as EPC will not know how long it should wait for a page response until the page procedure should be assumed to have failed. We also note that it is likely that a page from the MME, has to propagate to eNodeBs of different vendors, making tuning and optimization of such timers a hassle.

Performing page repetition from EPC on the other hand will create a transparent behaviour at the eNodeB, in where each page message on S1 will generate one page per cell in the eNodeB.

Thus, we conclude that paging repetition is best performed from the EPC.

2.3 Paging Cause

We see no reason why the paging cause IE should be defined as optional. EPC shall for every page it generates know why, and it should be possible to include that into the paging cause IE. Optional information elements just complicates the logic, and increase the risk for interoperability problems.
3. Proposal

In this contribution we have discussed open issues related to paging on the S1 interface. We propose that:
· Paging is based on the temporary UE identifier

· Paging repetition is done by EPC.

· Paging cause is made mandatory.

The proposed changes together with some editorial enhancements are included in [R3-071524].
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