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1. Introduction

The combination of S-TMSI and last visited TAI, or P-TMSI and LAI may both be stored in UE, but it is necessary to considered that which pair of the combination should be included in the ATTACH/TAU REQUEST message. This contribution discusses about this issue.
2. Discussion
According to TR24.801, UE shall include in the ATTACH/TAU REQUEST message a valid S-TMSI, if available, and the last visited TAI associated with the S-TMSI in the Attach and TAU procedure. If there is no valid S-TMSI available, the UE shall include the IMSI in the request message.
However, there may be some exceptions in EPS. For example, UE shall include in the TAU REQUEST message a valid P-TMSI and the related RAI in UTRAN Iu mode to E-UTRAN TAU procedure. In this case, S-TMSI and the related last visited TAI may not be available in UE, but the IMSI is also not need to be included in the request message.

So, P-TMSI and the related RAI sometimes are used as the S-TMSI and the related last visited TAI in the Attach or TAU procedure.
There are two scenarios:

1) Registered in a MME, and then registered in another MME in EPS

During the registration to MME, UE receives and stores the S-TMSI and the related TA List including the last visited TAI. When UE performs another Attach procedure or TAU procedure, the S-TMSI and last visited TAI should be included in the request message to the new MME. The new MME can derive the old MME from the last visited TAI and S-TMSI, and then sends the Identification Request message in Attach procedure or Context Request message in TAU procedure to the old MME.
So, UE shall include in the ATTACH/TAU REQUEST message a valid S-TMSI, if available, and the last visited TAI associated with the S-TMSI.

2) Registered in SGSN firstly, and then registered in MME later.

During the registration to SGSN, UE receives and stores the P-TMSI and the related RAI. When UE performs another Attach procedure to MME or UTRAN Iu mode to E-UTRAN TAU (referring to 5.3.3.2.1 of TS 23.401) or GERAN A/Gb mode to E-UTRAN TAU (referring to 5.3.3.3.1 of TS 23.401), the P-TMSI and RAI should be used as S-TMSI and last visited TAI and included in the request message to the new MME. The MME can derive the old SGSN from the RAI and P-TMSI.
So, there is valid P-TMSI and RAI instead of S-TMSI and TAI, UE shall include in the ATTACH/RAU REQUEST message a valid P-TMSI, if available and the related RAI.
In summary, if only one of the combination of S-TMSI and last visited TAI, or P-TMSI and LAI is stored in UE, the stored information should be included in the ATTACH or TAU REQUEST message. If the two combinations of S-TMSI and last visited TAI, and P-TMSI and LAI are both stored in UE, UE shall include the last received valid combination in the ATTACH or TAU REQUEST message.
3. Conclusion
This contribution discusses the usage of the S-TMSI and the TAI in Attach and TAU procedure. We propose that the following changes for TR 24.801 can be adopted.
**** Start of 1st changes ****
6.2.5.1
Attach procedure

6.2.5.1.1
General

The attach procedure is used to attach for packet services in EPS. With a successful attach procedure, a context is established for the UE in the MME, and a default bearer is established between the UE and the PDN GW, thus enabling always-on IP connectivity to the UE.

In a shared network, the UE shall choose one of the PLMN identities broadcast in the cell for the attach procedure. The selected network shall be indicated by the UE to the eNodeB.

6.2.5.1.2
Attach procedure initiation

The UE initiates the attach procedure by sending an ATTACH REQUEST message to the MME. The UE shall include in the ATTACH REQUEST message a valid S-TMSI, if available, and the last visited TAI associated with the S-TMSI. If there is no valid S-TMSI available and there is valid P-TMSI available, the value of the S-TMSI can be replaced by the P-TMSI allocated by the SGSN, and the value of the TAI can be replaced by the RAI associated with the P-TMSI. If there is no valid S-TMSI and P-TMSI available, the UE shall include the IMSI in the ATTACH REQUEST message.

If available, the UE shall also include information about the IP address allocation as specified in subclause 5.1.3.

Editor's note: It is FFS whether the UE provides the APN information in the ATTACH REQUEST message.
Editor’s note: It is FFS how to replace S-TMSI with P-TMSI according to the code of S-TMSI.
Editor’s note: It is FFS how to replace TAI with RAI according to the code of TAI.
**** End of 1st changes ****
**** Start of 2nd changes ****
6.2.5.3
Tracking area updating procedure

6.2.5.3.1
General

The tracking area updating procedure is always initiated by the UE and is used for the following purposes:

-
normal tracking area updating to update the registration of the actual tracking area of a UE in the network,

-
periodic tracking area updating to periodically notify the availability of the UE to the network.

Editor's note: Other purposes of using the tracking area updating procedure will be added if identified.
During the tracking area updating procedure, the MME may initiate an authentication procedure and setup security mode.

In a shared network, the UE shall select one of the PLMN identities received on the broadcast channel for the tracking area updating procedure. The selected network shall be indicated by the UE to the E-UTRAN.

A UE initiating the tracking area updating procedure in EMM-IDLE mode may request the network to re-establish the radio and S1 bearers for all active EPS bearer contexts during the procedure.

6.2.5.3.2
Tracking area updating procedure initiation

The UE initiates the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

-
when the UE detects entering a tracking area that is not in the tracking area list that the UE previously registered in the network;

-
if the periodic tracking area updating timer expires; or

-
if the UE is out of E-UTRAN coverage when the periodic TA updating timer expires, and the UE returns to E‑UTRAN coverage.

In the TRACKING AREA UPDATE REQUEST message the UE shall include a valid S-TMSI and the last visited TAI associated with the S-TMSI, If there is no valid S-TMSI available and there is valid P-TMSI available, the value of the S-TMSI can be replaced by the P-TMSI allocated by the SGSN, and the value of the TAI can be replaced by the RAI associated with the P-TMSI. the update type indicating the type of the tracking area updating. If a UE in EMM-IDLE mode has uplink user data pending when it initiates the tracking area updating procedure, it may also include an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the wish to establish the user plane to the network.

The UE may also include an EPS bearer context status IE in the TRACKING AREA UPDATE REQUEST message, indicating which EPS bearer contexts are active in the UE.
Editor's note: It is FFS whether the EPS bearer context status IE is an optional or a mandatory parameter.
**** End of 2nd changes ****
