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1 Introduction
In last RAN3 meeting, we discussed the NAS forwarding issue. RAN3 listed three potential solutions, in which rejection is preferred. In this paper, we analyze the problem brought by this solution and propose a way forward for this issue.
2 Discussion

We identify there will new feature duplication detection on NAS level. The possible scenarios are given below.
Scenario 1 introducing duplication detection:
In order to have no impact on NAS level, when the MME receives the rejection for DIRECT TRANSFER, it shall store the NAS PDU and retransmit when it knows the handover is completed in the target ENB.
But if during the handover phase, the NAS timer expires though normally this NAS timer is longer than the handover period. Then NAS level will retransmit the NAS PDU to UE. Thus the UE NAS layer may receive double NAS message. However currently NAS layer doesn’t support duplication detection, so new feature duplication detection must be introduced.
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 Figure 1: Scenario 1
Scenario 2 introducing duplication detection:

If the source ENB has sent out the NAS PDU, but didn’t receive L2 acknowledgement from the UE, it will assume the NAS PDU transmission fails. The source ENB will reject the DIRECT TRANSFER to the MME and MME shall retransmit it after it realizes the handover is completed in the target ENB. In this case, the UE NAS will receive duplicated NAS message, which is not supported in NAS layer currently.
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Figure 2: Scenario 2
Since scenario 2 is typical, if we allow rejection, then duplication detection shall be there.

3 NAS forwarding solution

After the source ENB sends out the handover command to the UE, it shall forward the received NAS PDU to the target ENB. This NAS forwarding can be done by a new control message like DIRECT TRANSFER via X2. This target RNC transfers the NAS PDU to the UE after it receives HANDOVER COMPLETE form the UE. If this NAS PDU has been sent to the UE without acknowledgement, the UE can easily detect duplication based on RLC/PDCP sequence number. By utilizing this method, the requirement on NAS duplication detection moves to RAN level.
However there is an issue depicted in the figure 3. 
The scenario is

1. A combined procedure AE BEARER SETUP REQUEST including SAE bearer setup information and NAS PDU is triggered
2. ENB starts to initiate handover via X2.
If we allow NAS forwarding for this not typical case, how to deal with the following issues:
1. Request and Response of the same procedure are on different S1 interface.

2. The newly established radio bearer configuration shall be included in HANDOVER REQUEST. What if it fails?...

Figure 3: Bearer setup before handover initiation scenario
Taking into account above cons for NAS forwarding, especially for synchronised NAS and RRC, we should not go to NAS forwarding way. 
The situation becomes even worse if the source e-NB receives SAE BEARER SETUP REQUEST and then determines a source eNB initiated relocation. Since a SAE GW relocation may be involved, the SAE bearer configuration forwarded to the ENB may not relevant for the target ENB. It doesn't make sense to any longer for the NAS forwarding.
Summary: Data forwarding will not be used for combined NAS and S1 case.
4 Conclusion
We would like the group to discuss the following possible ways:
1. LS to CT1 whether they can accept introduction of duplication detection.

2. If the above answer is no, we can go to data forwarding solution, which is applicable only for DIRECT TRANSFER. 

a) Duplication detection for NAS PDU transmission shall be supported on RLC/PDCP level.[image: image3.png]
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