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1. Introduction
In this contribution we want to bring forward several aspects related to NAS message handling at handover. We currently have no strong opinion on the final solution that should be selected, but think it would be good if these considerations would be taken into account before making a decision.

In general we think it would be good if RAN2 would take a more active role in this discussion.

2. Current status in 3GPP

In R3-070700, RAN3 asked CT1 and SA2 for guidance on how to handle NAS message at handover. RAN3 identified 3 possible solutions:
1) shorter NAS timers

2) forwarding mechanism between eNB’s

3) provide “non-delivery indication” over S1 so that S1 layer in MME can repeat towards target.

In C1-071284, replies that they do not think solution 1) is a viable alternative. CT1 leaves the choice between options 2) and 3) to RAN3 but indicates: “On balance, CT1 considers that option 3 should be better than option 2 in some scenarios: e.g. handling of failure of the handover when the UE moves back to the source eNB.”

SA2 has so far not replied yet.
3. Considerations

3.1. S1 procedure continuation on different S1 interface instance ?
We assume that as in UMTS and GSM, we will not have S1 procedure continuation across different S1 interfaces. As a result, if an S1 class1 procedure cannot be finalised before a handover, the source eNB will have to report failure for the procedure.

If we want to be able to concatenate NAS messages to any S1 procedure including class1 procedures, and want to handle the procedure as a whole (including the NAS information), this means that NAS messages should not be forwarded but instead also failure reporting should be used.

However one may question how important it is to support the general case of NAS message concatenation to any S1 procedure (different from DOWNLINK NAS TRANSPORT): 

· So far it seems that the only case considered in which there would be a potential linking between the success on NAS level and AS level is the concatenation of the PDP Context Establishment NAS message with the S1 “SAE Bearer Setup procedure”. However even in this case it seems little problem if the PDP context would be established without the Radio Bearer. Probably a simple workaround could even be found for the reverse case (RB without corresponding PDP context) e.g. by having the UE just ignore any received packets until the PDP context is established.

· If there exists no linking of success between the AS and NAS procedures, the S1/RRC procedure is just providing a transport mechanism. In this case the only gain of the multiplexing seems to be the avoidance of an additional S1/RRC message header and possibly some security information. This does not seem very crucial.
Consideration 1: 
Supporting in NAS message concatenation to S1 procedures other than DOWNLINK/UPLINK NAS TRANSPORT and INITIAL UE MESSAGE does not seem very important at the moment. As a result, when discussing NAS message handling at handover, the main case to consider is the DOWNLINK NAS TRANSPORT / UPLINK NAS TRANSPORT cases.

3.2. Handling of UL messages
So far only little discussion has taken place on how to handle NAS messages in the UL. More specifically how to continue with NAS messages for which delivery failure has been noticed in the source eNB.
We see two potential mechanisms:

1) Explicit RRC retransmission

2) Use of PDCP

3.2.1 Explicit RRC retransmissions
In RRC today (section 8.3.7.4), we have a statement which indicates that the UE shall, when detecting that a transmission is not confirmed by RLC for SRB3 or SRB4:
2>  retransmit those NAS messages to the network on the newly established radio connection to the target radio access technology.
In principle a similar approach could be followed for LTE at every eNB change. However it would mean that some duplication/inefficiency may be caused at every eNB change if an UL NAS message was being transmitted.

3.2.2 Use of PDCP
An alternative would be to rely on PDCP for duplication/retransmissions. Especially if NAS would be handled on separate RB’s, it seems possible to use the complete user plane mechanisms as will exist for handling user data.

Using PDCP would be further facilitated if RAN2 would decide to have Integrity/Ciphering handled by the PDCP layer: in that case forwarding of PDCP SDU’s (together with PDCP SN) seems no problem.
Consideration 2: 
Usage of user plane mechanisms based on PDCP seems possible for UL NAS message with relatively low complexity, especially if NAS signalling would normally be handled on separate SRB’s.

3.3. Alignment of UL and DL handling ?
We assume that it would be good to have a consistent solution in UL and DL. This seems to put forward two possible solutions:
1) Usage of PDCP (and thus inter-eNB NAS forwarding) for both UL and DL
2) Usage of failure delivery notification in DL, and explicit RRC retransmissions in UL

4. Conclusion
It seems that both RAN3 and CT1 think a mechanism for decreasing the NAS message loss at handovers is required.

In this contribution we want to point out that although discussions so far have focussed on DL only, it is preferable to have look at the handling in both UL and DL together. 

In section 3.3 we have identified 2 likely solution directions. We would welcome a discussion in RAN2 on these two solutions. If there exists a clear preference from a RAN2 point of view, it would be good to communicate this to other groups.
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