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Abstract of the contribution:

This contribution proposes a new procedure that the MME may reallocate the S-TMSI and TA list at any time.
1. Discussion
In the legacy 3GPP system, there is a P-TMSI Reallocation procedure to enable the SGSN to reallocate a new P-TMSI to the UE in order to enforce the confidentiality. In the EPS system, the similar security enforcement procedure should also be adopted.

In the legacy 3GPP system, the UE can register to and is assigned only one RA where the UE is located at. In the EPS system, the UE can register to multiple TAs during the Attach or TAU procedure, however the UE is still located at just one TA which is within the assigned TA List. For example, in order to balance the TAU and Paging signalling load of the network, the EPS may need to change the assigned TA List of the UE. For the idle mode UE, the EPS can re-allocate a new TA List to the UE during the TAU or Attach procedure, for the active mode UE, the EPS can re-allocate a new TA list and directly command the UE to use the new assigned TA List. A new procedure, i.e. TA list Reallocation procedure can be introduced for this purpose.

When the UE stays in idle mode, the MME knows the location of UE in the granularity of TA list. And the MME knows the location of active mode UE in the granularity of cell level, it is more accurate than the UE in idle mode. Therefore, the MME can make a more suitable assignment of TA list for the active mode UE according to the collected moving information which is more accurate. The following two cases will provide more detailed illustration. 
1) Case 1: The MME assigns a long TA List for the moving fast UE (for example, the UE goes back to the office from the customer by the taxi/car, or the UE goes to the office from home by the subway), when the UE enters the active mode at the office for a long time, the MME knows the cell location of the UE and finds that the UE is almost static, i.e. the UE just stays at one or two cells. By some calculation, the MME can re-assign a new TA list which could be shorter than the previous one, and send the TA list Reallocation Command message to the UE to ask the UE to use the new TA list. After that, when the UE enters idle mode, if there is a paging to the UE, the Paging message will just be send in the TAs which belong to the shorter TA list, and the whole Paging message load will decrease, and the performance of system can be optimised.

2) Case 2: As illustrated in figure 1, when the UE enters TA1, and the MME will assign a TA list to the UE in the TAU procedure, the allocated TA list is comprised of TA1~TA6. It is supposed that the UE enters active mode in the TA2. When the UE moves into the TA3, the MME finds that UE has changed its moving direction by the cell ID in the UE’s moving track. When UE enters the Cell 4, the MME can reallocate a new TA list (for example, which is comprised of TA3,TA7 and TA8 ) to the UE by the TA list Reallocation procedure and there is no TAU procedure when the UE enters the TA7.
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Figure 1 , TA List Reallocation Procedure for the active mode UE

In the active mode, when the UE moves within the same MME Pool Area, the MME can reallocate a new TA list to the UE by the TA list Reallocation procedure and there can be no TAU procedure. Because a normal TAU procedure is comprised of at least 10 signalling steps, while a TA list Reallocation procedure is just 2 steps, so the message load can be decreased and the performance of EPS can be improved. 

Based on the above discussion, the TA list Reallocation procedure in the active mode is proposed by this contribution.
2. S-TMSI and TA List Reallocation procedure
We propose that the TA List Reallocation Procedure and S-TMSI Reallocation Procedure is to be combined into one procedure, i.e. S‑TMSI and TA List Reallocation procedure described in figure 1. 
The MME may reallocate the S-TMSI and TA list at any time. The S‑TMSI and/or TA List reallocation can be signalled to UE by the proposed S‑TMSI and TA List Reallocation procedure, or is included in the Attach or TA Update procedures. 
If the EPS network re-allocates a new TA list during the S‑TMSI and TA List Reallocation procedure, the new TA list should include the serving TAI which the UE is currently located at, otherwise, after the S‑TMSI and TA List Reallocation procedure, the UE will immediately execute a TA update procedure.
The signalling flow of S‑TMSI and TA List Reallocation procedure is illustrated in Figure 1.
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Figure 1 S‑TMSI and TA List Reallocation Procedure

1. The MME sends S-TMSI and TA List Reallocation Command (new S-TMSI, new TA list) to the UE. he new TA list should include the serving TAI which the UE is currently located at. The UE shall use the new S-TMSI and the new TA List in the next Attach or TA Update procedures. 
2. The UE returns S-TMSI and TA List Reallocation Complete message to the MME.

4. Proposal
It is proposed to include the S-TMSI and TA List Reallocation procedure in the TS23.401.

5.3.x
S-TMSI Reallocation procedure

The MME may initiate the S-TMSI Reallocation procedure to reallocate the S‑TMSI and TA list at any time when a signalling association is established between UE and MME. The S-TMSI Reallocation procedure allocates a new S‑TMSI and a new TA list to the UE. The S-TMSI and the TA list may also be reallocated by the Attach or the Tracking Area Update procedures.

The S‑TMSI Reallocation procedure is illustrated in Figure 5.3.x.1.
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Figure 5.3.x.1 S‑TMSI Reallocation Procedure

1. The MME sends S-TMSI Reallocation Command (S-TMSI, TA list) to the UE. 
2. The UE returns S-TMSI Reallocation Complete message to the MME.
2. S-TMSI and TA List Reallocation Complete
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