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Abstract: This paper proposes NAS level retransmission for unsuccessful delivery of NAS messages on the uplink during inter-eNB handover.

1. Introduction
The last CT1 and RAN2 meetings discussed retransmission of UL and DL NAS messages during inter-eNB handovers. In spite of several exchanges of LSes, it still remains an outstanding issue to be solved.

2. Discussion

Regarding retransmission of DL NAS messages during inter-eNB handover, NAS based retransmission has been agreed, i.e. MME performs retransmission upon reception of the S1 failure indication from the source eNB.

The outstanding issue is handling of UL NAS messages during inter-eNB handover. 

CT1 sent an LS to RAN2, which asked RAN2 to implement AS retransmission of UL NAS messages during inter-eNB handovers. RAN2 sent the reply LS (R2-081361/C1-08xxxx) asking CT1 to reconsider a UL NAS message handling at inter-eNB handover, i.e. for NAS to take proper action upon a possible NAS message transmission failure case.

Here we analyze key technical factors to consider.

Consistency between UTRAN and E-UTRAN

Consistency of NAS behaviours, especially in the UE side, is the main argument to stick to the AS level retransmission. In UMTS, NAS relies on AS for the retransmission of UL NAS messages. 
However there is a big difference between the UTRAN architecture and the E-UTRAN architecture. E-UTRAN has no central node similar to RNC in UTRAN and most of RNC functions reside in an eNB. As pointed out in the reply LS from RAN2 (R2-081361/C1-08xxxx), inter-eNB handover in E-UTRAN is equivalent to SRNC relocation in UTRAN.
This fundamental architectural difference makes NAS message retransmission in AS during inter-eNB handover very difficult, as explained below.
PDCP reset during handover
After inter-eNB handover, PDCP used by signalling bearers (SRB) is reset. It means, after handover, the UE flushes both RLC and PDCP buffers. This is to prevent retransmission of RRC messages which were originally destined to the source eNB, to the target eNB. 
Consequently retransmission mechanism implemented in RLC and PDCP cannot be utilized for retransmission ofthe NAS messages after inter-eNB handover.Note that this is not a problem during inter-NodeB handover in UTRAN, as RNC does not change.

For SRNC relocation in UTRAN, retransmission of NAS messages relies on RRC layer. One can think that the same can be applicable in E-UTRAN. However, it is well known that SRNC relocation is not very reliable procedure in UTRAN. When the peer of RRC protocol (here it is eNB) is changed during handover, it is natural not to resend the RRC messages to the new peer.

Of course the behaviour of RLC, PDCP and/or RRC can be modified to support AS level retransmission. But this modification would be only useful for retransmission of NAS messages, and adds complexity in the system. 

Consistency between idle mode cell reselection and HO
As indicated in the LS from RAN2, RAN2 agreed that NAS performs retransmission of UL NAS messages when cell reselection occurs during the RRC connection establishment procedure, i.e. AS reports the unsuccessful procedure to NAS, so that NAS can take a proper action, including NAS retransmission. The same mechanism can be easily applied to the inter-eNB handover case.
Consistency between UL and DL

NAS level retransmission for DL NAS messages during inter-eNB handover, using the S1 failure indication from the source eNB to the MME, has been already agreed. For the UL NAS messages, an indication from AS to NAS in a UE after handover can be seen as equivalent to the S1 failure indication for the DL case. Thus the same retransmission mechanism can be easily applied to the UL NAS message handling during inter-eNB handover.
3. Conclusion

We analyzed the technical motivations for two alternatives of handing UL NAS messages during inter-eNB handover. It shows that the NAS level retransmission is simpler and poses less impact on the system than AS level retransmission.

We propose to use NAS level retransmission mechanism to handle UL NAS messages during inter e-NB handover.

