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1. Introduction
In RAN3#55 meeting, the Multi-TA Registration concept has been agreed as the TA concept for LTE/SAE system. This contribution analyses the changing of TA List for LTE_IDLE mode UE during UE movement, and proposes some principles for the TA List management.

2. Discussion
When the UE attaches to the network, E-PC allocates one or more TAs to the UE, which are consisted of the TA List for the UE. The LTE_IDLE state UE will trigger the TA update when it enters new TA which does not belong to the TA List for this UE. Otherwise, if the entered TA is already involved in the TA List for this UE, the TA update procedure can be saved.

2.1. Inter Pool Area mobility in LTE_IDLE mode
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Figure 1: Inter Pool Area mobility in LTE_IDLE mode

Figure 1 shows two MME Pool Areas which overlapped each other and contained TA3 and TA4 completely. For simplicity, there is only one MME entity showed in the figure to provide service for the TAs in one pool area.

It assumed that:

1. When the UE attaches to the network and locates in TA1, MME-1 allocates one or more TAs for the UE. If MME-1 allocates more than one TA for this UE, then the TA List maybe presented as <TA1, TA2, TA3, TA4>. From this contribution’s point of view, it assumes that the TA List allocated to the UE including TA1, TA2, TA3, TA4 and TA5 and is called as TAL1.

2. The UE moves from TA1 and enters TA4 via TA2 and TA3, the serving MME remains as MME-1. The TA List is presented as TAL1 without any change.

3. UE enters TA5 which belongs to MME Pool Area 2 and moves out of the overlapped area of MME Pool Area 1 and MME Pool Area 2, the serving MME for the UE should be changed from MME-1 to MME-2. But it needn’t perform TA update procedure since TA5 is included in TAL1. It has a conflict in this scenario.

4. On the other hand, when the UE returns back to TA4 from TA5, the TA4 is still contained in TAL1. It’s not necessary to change serving MME due to the TA4 may be managed by MME-2.

5. And UE moves continually from TA3 to TA2, according to the principles of Multi-TA Registration the TA update procedure is not needed because they are all the entries of TAL1. But TA2 should be served by MME-1 only, it is conflict with the handling behaviour for TAL1.

6. If the TA List is re-allocated when the UE entered TA5 from TA4 as depicted above, for example TAL3 <TA3, TA4, TA5, TA6>, the conflict mentioned above can be avoided.

The figure 1 shows the overlapped pool scenario. For the non-overlapped pool deployment scenario, UE shall perform TA update procedure when the UE moves across the border of two MME Pool Areas, and the TA List should be re-allocated for the UE.

From the analysis as above, it proposed that:

Principle 1: The TAs involved in the TA list for a specific UE shall be limited within one MME pool area.

Principle 2: The TA List for a specific UE shall be re-allocated when the UE moves across the border of two MME Pool Areas within LTE/SAE system.

Principle 3: The TA List for a specific UE shall be re-allocated when the UE moves across the border of two PLMNs within LTE/SAE system.

2.2. Inter-3GPP mobility in LTE_IDLE mode
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Figure 2: Inter-3GPP mobility in LTE_IDLE mode

Figure 2 depicts the location areas for 2G/3G and LTE/SAE system. UE can move between two systems.

It assumes that:

1. UE accesses network in RA1, SGSN allocates P-TMSI and RAI for the UE.

2. UE moves from RA1 to TA1. From the scheme of “Signalling Free” which has been considered in SA2, UE keeps the registration on RA1. The MME which serves for TA1 allocates TAI and S-TMSI for the UE in parallel. When the DL data arrives, the UE will be paged both in RA1 of 2G/3G and TA1 of LTE/SAE by SGSN and MME. At this time, the TA List for the UE can be set as TAL1 <RA1, TA1>.

3. UE will triggers the TA update procedure once entered TA2 from TA1, there are two ways to handle the TA2, one is to add TA2 into TA List, the other is to re-allocate the TA List for UE. 
If the previous one is adopted, the TA List will be modified as TAL2 <RA1, TA1, TA2>. The paging area includes three location areas and both system.
If the latter one is adopted, the TA List could be re-allocated as TAL2’ <TA1, TA2, TA3>. If the DL data arrived for this UE, just one system is responsible for the paging.

From analysis above, we propose that:

Principle 4: The TA List for specific UE shall be re-allocated when the UE moves from pre-SAE/LTE to SAE/LTE system.

3. Proposal

It’s proposed that RAN3 agrees the following principles for the Multi-TA Registration concept, and capture them into TR R3.018.

The principles:

· The TAs involved in the TA list for a specific UE shall be limited within one MME pool area.

· The TA List for specific UE shall be re-allocated when the UE moves across the border of two MME Pool Areas within LTE/SAE system.

· The TA List for specific UE shall be re-allocated when the UE moves across the border of two PLMNs within LTE/SAE system.

· The TA List for specific UE shall be re-allocated when the UE moves from pre-SAE/LTE to SAE/LTE system.
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