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1. Introduction
In the RAN3#53bis meeting, two TA concepts were proposed for the future discussion, they are Overlapping TA and Multi-register TA concepts. In this contribution, we will discuss some issues to take into consideration when the multi-register TA concept is used. 

2. Discussion
For the two TA concepts proposed in last RAN3 meeting, Overlapping TA is a simpler concept, but the flexibility will be slight lower than Multi-Register TA concept. When we consider the Multi-Register TA concept, some issues should be considered.

In order to reduce the Tracking Area Update, Multi-Register TA is one of the proposed solutions. In this solution, the UE can register to several TAs simultaneously, and UE need not perform TA update when it moves between those TAs. At the same time, the TAs which served for every UE may be different even though the UEs locate at almost the same location.

In TR 23.882 and TR R3.018, Pool Area is still in consideration for LTE/SAE to support network redundancy and load balancing. In the Pool Area, the Serving MME serves for a UE allocates a temporary identifier, i.e. the S-TMSI[2]. The MME ID and TA ID may be apart of S-TMSI possibly (it is FFS in SA2), it is used for addressing the UE when the DL data arrives. 

If there is only one TA which is permitted to register, the Multi-Register TA is very similar with RA concept in Release 6, the TA Update procedure is also similar with the RA Update in R6, as well as when the size of TA has the same coverage with the Pool Area.

The picture below depicts the relationship of Pool Area and the Tracking Area. For simplification purpose, it just shows the MME Pool(s), omits the UPE Pool(s). There is no overlapping between the Pool Areas. The interface between the MME Pools is FFS.
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Figure 1: The relationship between TAs and Pool Areas

In the scenario depicted above, it assumes that the serving MME in MME Pool-1 allocates S-TMSI1 as the temporary identifier for the UE when the UE registers in TA1 or TA2, and the serving MME in MME Pool-2 allocates S-TMSI2 as the temporary identifier for the UE when the UE registers in TA3 or TA4.

As an example, when the UE is powered on in the TA1, it registers in TA1, the Serving MME in MME Pool-1 allocates the S-TMSI1 which comes from the MME’s S-TMSI address space. And then UE moves into TA2, it will perform a TA update procedure as normal. When the network accepts the TA update requested from UE, the UE registers into TA2, and the temporary identifier for UE will be maintained because it still stays in the Pool Area-1, the original Serving MME could serve for the UE continuously. At this time, UE registers into TA1 and TA2 simultaneously, but the temporary identifier could be same as the previous one, i.e. the S-TMSI1. When the DL data arrives, the Serving MME in the MME Pool1 can page the UE in the TA1 and TA2 according to the TAs information in UE Context.

When the UE moves to TA3, UE can register to the TA3 if network accepts the UE’s TA update request. In the R6 RA update procedure, SGSN will allocate a new temporary identifier to the UE. According to this mechanism, the new Serving MME which serves for UEs locating in TA3 in the MME Pool-2 allocates S-TMSI2 for the UE. If SAE/LTE system inherits the similar mechanism, then several issues should be considered as below:

(1) whether UE can register to more than one MME? If so, in this example, there are two MMEs providing the service for the UE

a) If the UE can be registered in both MMEs, which MME will control the behaviour of UE? Since principle of the SAE is that just one MME serves for the UE at the same time.

b) If one of the two MMEs served for UE act as a master, and the other act as the slave one, does the synchronization needed between MMEs?

(2) How to allocate the S-TMSI for the UE? 

a) According to the definition of Multi-Register TA, when the UE in IDLE state, it doesn’t needs TA update if the UE moves into the TA which has been registered already.

b) In the example above, when UE moves from TA2 to TA3, whether the MME in MME Pool-2 allocates a new S-TMSI(i.e. S-TMSI2) to replace the S-TMSI1? Or both S-TMSI1 and S-TMSI2 are valid at the same time?

(3) If only one S-TMSI can be used at the same time, when the DL data arrives, UPE can just find the MME which allocates the used S-TMSI. And the paging message will be distributed just in the TAs controlled by this MME. 
(4) If both of the S-TMSIs can be used in the network, i.e. S-TMSI1 and S-TMSI2, the MMEs and the UPEs should recognize both of two S-TMSIs. But if the UPE just has a connection to one of these two MMEs, it can not page the UE in all of the TAs which UE registered to.
If all of the issues listed above can be solved, then UE registers into TA1, TA2 and TA3. According to the definition of Multi-Register TA concept, when the UE moves back to TA2 from TA3, no TA update signalling needed due to TA2 and TA3 are all in the multi-register TA list. But if there is no X2 connection between eNodeBs and no S1 connection between the target eNodeB and the source MME/UPE, the inter-pool mobility will lead to MME/UPE change[3], and the corresponding update signalling cannot be reduced. There is some conflicts with the purpose of multi-register TA that to reduce the update signalling for IDLE state UE mobility. 
That’s to say it’s not suitable to use Multi-Register TA concept over different MME Pools.
When the Pool Area overlapping is used in this scenario, the issues described above still exist.

3. Proposal

According to the description as above, we propose that RAN3 discuss the issues listed in section 2, and  if the Multi-Register TA concept is adopted in the LTE/SAE, it should limit the usage within a Pool Area to reduce the complexity.

It is also proposed that the discussion in the section 2 can be captured into TR R3.018.
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