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Abstract of the contribution:
This contribution is to discuss the provision of or renewal of  list of  Multi-TAs to UE outside the running of TA Update procedure and S-TMSI reallocation procedure
1.
Introduction
It is agreed that when a UE gets attached/registered to the EPS, the UE will get a list of TAs to which the UE will consider itself registered. This list of TAs is commonly termed the Multi-TA list. So long as the UE is in one of these TAs in this Multi-TA list, the UE does not have to do any TAU except periodic TAU.
It is also agreed that there will be MME pools where a MME pool area is a collection of TAs and where such a MME pool can be served by one or more MMEs. Additionally it is agreed that these MME pools can be overlapping.
This paper considers that because there are TAs within overlapping MME pools served by one or more MMEs that as a UE moves through the MME pool it can be provided new or refreshed Multi-TA list so that the need for the mobile and EPC to do TAU procedure or some other mobility management procedures is further minimised.

2.
Discussion
2.1
Updating Multi-TA list - UE moving in IDLE

Figure 2.a gives a view of the current architecture layout w.r.t. MME Pool Area, Tracking Areas and the way MMEs is laid out to serve the MME pools. 
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Figure 2.a
From Figure 2.a consider the scenario that when a UE enters TA1 he/she is given a Multi-TA list containing [TA1, TA2]. Then if the UE then moves to TA2, there is no need to do a TAU. But when the UE moves to TA3 and this TA is still served by MME-1, the UE has to so a TAU. 
The question that has to be asked here is why is it not right or good to renew/refresh/update the UE with a new Multi-TA list as UE moves through the TAs UE is currently registered to.

[Note: there is a natural tendency to argue to that MME-1 could have provided a much longer Multi-TA list to UE when UE entered TA1 but it must be remembered that 
(a) the figure is an example and as such showing limited number of TAs 
(b) although CT1 and SA2 have not discussed it yet, there is a physical limit to how many TAs can be provide balanced against the signalling overhead signalling]

2.2
Updating Multi-TA list – UE is Active
When the UE is active state ie. in data transfer, the MME is in direct control and is aware of the UE down to eNB level. Even if there is a MME change the (new) MME is in charge and is awre of the UE down to eNB level. But if we look in 23.401, subclause 5.5.1 – the signalling flow of subclause 5.5.1. is reproduced here as Figure 2.b - we see that for the Inter-eNB relocation involving an MME change, a TAU procedure is called for.
The question that has to be asked then is why is a TAU procedure called for when a UE in active state is reallocated to a new eNB and a new MME when the MME is in total control of the UE. It is noted in 23.401, sibclause 5.5.1, that "19.
If the UE is handovered to a TA that it has not registered with the network, the UE sends a Tracking Area Update Request message, which arrives to the target MME.".

This statement is not easy to grasp because in Active mode, the UE is not listening to broadcast and as such UE would not know if the TA it is in is one of the TAs it is known to be registered in. In fact if one is to recall the legacy GSM system, when a UE is handed over during a call to a new MSC area, there is never a LAU until end of the call and when UE returning to IDLE discovers that the LA has changed and so does a LAU.

If the suggestion is that the AS part does the informing of the new TA to the NAS part as in UMTS, this method is not seen in current SAE TSes. Further it must be remembered that that way of triggering a RAU in UMTS was to enable an update of the UMTS CN so that paging is possible while the UTRAN keeps the UE within its Cell_FACH state which to the NAS is still PS connected. But in the case here, with the MME knowing the UE down to eNB level, paging to deliver terminating calls/sessions is not a problem.
So a possible reason why the TAU is done in this scenario (ie. 23.401, subclause 5.5.1) could be to provide the UE with a new multi-TA list. However this reason is not clear and clarification is sought here. Certainly it is very beneficial for reducing unnecessary TAUs to provide a new multi-TA list to the UE, especially as in Active state the MME is aware of the UE down to the eNB level.

And if the reason for performing the TAU is indeed to provide/refresh/renew the UE's multi-TA list, why use a TAU procedure? A TAU procedure is very signalling intensive. Additionally, the UE has to be triggered to do the TAU and how is that achieved (as discussed above)?
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Figure 2.b – figure extracted from 23.401, subclause 5.5.1
2.3
Provision of Multi-TA list in S-TMSI Reallocation procedure

In fact 23.401 subclause 5.3.7 already alludes to EPC being able to refresh a UE's multi-TA list without having to run a TAU procedure when it specifies in S-TMSI Reallocation procedure that "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".
However the S-TMSI reallocation procedure that is specified make the reallocation of the S-TMSI mandatory even when only the multi-TA list is to be renewed. Similarly the reverse is true that renewing the S-TMSI mandates that a Multi_TA list be provided. Is this really the intention.
It should be further noted that while the S-TMSI reallocation procedure is not as signalling intensive as the TAU procedure, it is nevertheless not without some overheads. A MME's bank of S-TMSI is not limitless and the use of (S-)TMSI is linked to sets of security asscoaitions and when those are used up a procedure towards the HSS is required. Furthermore carrying a list of TAs just because one wishes to reallocate S-TMSI take up signalling overheads.

3.
Summary and conclusion
This Tdoc has argued that there is a case (or cases) where the UE should have its Multi-TA list refreshed or renewed but that the ways so far identified are not efficient, optimal or complete.
The refreshing or renewing the UE's multi-TA list by a TAU is not very efficient use of signalling. This Tdoc also suggest that it is inefficient and unnecessary to always have to do a S-TMSI reallocation when the need is just to provide a Multi-TA list to the UE. The reverse of needing to provide a Multi-TA list just because a S-TMSI reallocation is needed is equally inefficient and equally unnecessary.
4.
Proposals
If this joint meeting finds the provision of Multi-TA to the UE should be optimised from what is currently in TS 23.401 v1.2.0., then task CT1 to study and come up with a more signalling efficient method or methods than what is presently allowed for in TS 23.401 v1.2.0.
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