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1. Introduction
It is known that three solutions have been listed to be used to cope with the NAS message handling issue during X2 HO. In the LS from CT1 [1], it is proposed that RAN3 decide between alt.2 and alt.3 taking into account the complexity of implementing each of these options.
This contribution compares the complexity of implementing between alt.2 and alt.3, and presents to RAN3 for reference when making a decision.
2. Discussion
The preferred two solutions in [1] are list here for reference.
Alt.2: Defining a forwarding mechanism of NAS messages from source eNB to target eNB.

Alt.3: Indicating 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 S1-AP.
2.1 Comparison between alt.2 and alt.3 on complexity of implementing
Alt.2 involves the following actions and impacts on E-UTRAN and EPC:
· X2 interface shall support the NAS message forwarding.
1) New function and relevant procedure shall be introduced to X2-AP if the NAS message is forwarded through X2-C.

2) New parameters shall be introduced to the X2 handover procedure to setup the forwarding tunnel for the NAS message if the NAS message is forwarded through individual GTP-U tunnel on X2-U.

3) Complexity marking and distinguishing mechanism shall be introduced to source side and target side of handover to pick out the NAS message correctly if the NAS message is forwarded through a GTP-U tunnel for user data forwarding on X2-U.
· Target eNB has to buffer the NAS message forwarding from X2 before UE appears the target cell.
· New mechanism shall be added to E-UTRAN to handle the handover failure case when UE comes back to source side.

1) A simply way is keeping a copy for the success forwarded NAS message in source eNB. Additional few buffers should be used to store the forwarded NAS message.

2) Another is forwarding the NAS message back to source eNB from target eNB when target eNB receives the HANDOVER CANEL message.
Alt.3 involves the following actions and impacts on E-UTRAN and EPC:

· A reject message with appropriate cause for the DL direct transfer of S1-AP is needed. 
· MME has to control buffering and re-transmitting the reject NAS message.
· New mechanism shall be added to E-UTRAN to handle the handover failure case when UE comes back to source side.
1) A guard timer may be used to protect the possible handover failure case. The non-delivery NAS message should be re-transmitting to the source eNB when the guard timer is expired.
2) Another simple solution is using a notification message of S1-AP to inform MME the current location of UE when the UE comes back to source eNB in handover failure case. And a precondition is that the source eNB has rejected a NAS message transmitting request from MME for that UE during X2 handover execution phase.
Conclusion: it is proposed to adopt the alt.3 as the preferred solution for the NAS message handling during X2 HO based on the above comparison.
2.2 Implementation issues of alt.3
Some implementation issues should be discussed detailed to make a decision.
· Issue1: The buffering of NAS message in MME.
To minimize the buffer needed in MME, only the non-delivery NAS message should be buffered. In usually case the DL direct transfer procedure of S1-AP is a class 2 EP,  Therefore, to buffer the reject NAS message correctly in MME, each reject NAS message should be conveyed back to MME in the DL direct transfer reject message in NAS message delivery failure case.
Principle1: The non-delivery NAS message shall be conveyed in the reject message back to MME.
· Issue2: Which module should control the re-transmitting of the NAS message, S1-AP or NAS?
Two logical modules in MME can finish the NAS message re-transmitting: NAS, or S1-AP. Re-transmitting the reject NAS message in S1-AP has fewer implementation complexity than in NAS. And in handover failure case re-transmitting in S1-AP is better than repeating in NAS, because NAS in MME should be not aware of the handover failure. It is proposed to agree with re-transmitting the NAS message in S1-AP.
Principle2: S1-AP protocol shall be in charge of the re-transmitting of the non-delivery NAS message.
· Issue3: How to handling the handover failure case when UE comes back to source eNB?
Two solutions have been mentioned above.

1) Using a guard timer

Pros: Easy to implement.

Cons: Difficult to set an appropriate interval to the guard timer. Low efficiency because of the overlong timer interval.

2) Using a notification message on S1-AP.
Pros: More efficiency than the guard timer solution.  The guard timer is not needed.
Cons: New message should be introduced to S1-AP.
Principle3: Source eNB shall inform MME the current location of UE when the UE comes back in handover failure case with the precondition that source eNB has rejected the NAS message transferring for that UE during X2 handover. 

3. Conclusion and Proposal
Based on above analysis, it is proposed that alt.3 should be the preferred solution to cope with the NAS message handling during X2 handover.  

It is also proposed RAN3 to agree with the following as the implementation principles for NAS message handling during X2 HO:
1) Source eNB shall indicate 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 S1-AP during X2 handover execution phase.
2) The non-delivery NAS message shall be conveyed in the reject message back to MME.
3) S1-AP protocol shall be in charge of the re-transmitting of the non-delivery NAS message.

4) Source eNB shall inform MME the current location of UE when the UE comes back in handover failure case with the precondition that source eNB has rejected the NAS message transferring for that UE during X2 handover. 
If RAN3 agrees with the above conclusions, HUAWEI is willing to prepare a CR to 36.300 to capture the relevant contents.
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