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1.
Introduction
This paper is on the subject of the RAN3 issue of handling NAS signalling messages between eNBs during intra-LTE inter-eNB handovers or relocations.

In CT1#46, Warsaw, during the meeting CT1 received the incoming LS C1-070961 from RAN3. Due to the late arrival of this LS, CT1 did not have time to examine its contents in full, but nevertheless because C1-070961 is related to and has a bearing on another incoming LS C1-070734 from RAN2, the reply LS to RAN2 that CT1 was drafting in CT1#46 was postponed. 

[Note: For information the draft reply LS was intended to be in C1-070885, which was revised to C1-071004 but C1-071004 was postponed.]

This discussion paper explores further the solutions RAN3 is alluding to in C1-070961 and the question asked of CT1 in that LS.

2.
Discussion
In C1-070961, RAN3 suggest that RAN3 is reconsidering its earlier decision of discarding NAS signalling message during intra-LTE inter-eNB changes. RAN3 indicated that they are considering 3 options as follows:-

1. either rely on the use of shorter NAS repetition timers by the CN nodes compared to UMTS. This might be possible due to the shorter RTT in LTE and reduced latency in general. Although this would be the simplest solution, RAN3 is not sure if this assumption would give sufficient performance,

2. define a forwarding mechanism of these NAS messages from source eNodeB to target eNodeB,

3. provide a non-delivery indication mechanism over S1, in where eNodeB indicates the non-delivery of the NAS message to the MME by means of a reject message (or an appropriate cause value in the procedure response message) in S1AP.

For Solution 1, the biggest problem that can be foreseen is that keeping separate timer values for different access system is not only very cumbersome but not feasible for NAS. This problem will be exacerbated during inter-system changes when NAS procedures are ongoing (eg. inter-system change during establishment of calls/transactions/sessions). 

On the other hand if the argument is that the timer values should be adjusted for the LTE/SAE system and then used in UMTS and GPRS – ie, having just one set of timer values - one must be aware that the NAS timers had been optimised for UMTS and GSM/GPRS and adopting LTS/SAE timer values for UMTS and GSM/GPRS would bring its own problems of compatibility and efficiency.
Solution 2 naturally is an ideal case for CT1 if it can be assured that any forwarding of NAS messages will also bring with it the assurance that the NAS messages will not be sent duplicated over the radio interface (ie. because a NAS message have been sent by source eNB but not yet properly acknowledged as received just as the handover or relocation gets triggered that the source eNB forwards the NAS message to the target eNB for re-transmission at the end of the eNB change). If such assurance of NAS message transmission is there for Solution 2, CT1 need not adapt or change anything.
For solution 3, what appears clear is that if the MME having received a indication of non-delivery of the NAS message does a retransmission of the NAS message (when UE gets to the target eNB) there will be the risk that the NAS in the UE would receive a duplicate NAS message. While the NAS protocols have means of detecting duplication of UL NAS messages, such a mechanism for detecting duplication of DL NAS messages does not exist.
3.
Conclusion
1. We find that requiring the NAS to adjust its guard timers, ie. RAN3's Solution 1 of C1-070961 is not very feasible solution, in particular when one considers the complexities this incurs for one NAS working in different access systems.

2. Solution 2 , provided it can be assured that there will be not duplicated NAS message does not appear to impact the NAS at all.


3. Solution 3 brings the likelihood that the NAS in the UE can receive duplicated DL NAS messages. The means to detect duplicated DL NAS message is not there. If this solution is the chosen solution of RAN2 and RAN3 then CT1 has to consider some means to detect duplication of DL NAS messages from the MME.

4.
Proposal
We propose that the conclusion above be conveyed to RAN2 and RAN3 (cc SA2) when CT1 answers C1-070961.

