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Introduction
RAN3 has definitively agreed at the last meting in Sophia Antipolis (RAN3#57bis) on the NAS transport failure message as proposed by Alcatel-Lucent at RAN3#56.

The solution has been further enhanced at RAN3#57bis by piggy-backing the NAS PDU to be repeated into the failure message.

The details of the solution still need to be ironed out together with some open issues addressed in this paper.

Duplication issue?
The open issue of duplication of the NAS message due to the new repetition mechanism by the MME has been brought up in several documents at RAN3#57bis.
Alcatel-Lucent would like to provide a simple solution for that by specifying in TS36.413 that the source eNB may report the NAS PDU in the failure message only if the NAS PDU has not yet been delivered to the lower layers. The specification text will look like as follows:
When the eNB decides to not start the delivery of a NAS message that has been received over an UE-associated logical S1-connection, it shall report the non-delivery of this NAS message by sending a NAS TRANSPORT FAILURE message to the MME including the non-delivered NAS message within the NAS-PDU IE and an appropriate cause value within the Cause IE e.g. relocation triggered”.
No Duplication at all
Practically this means that when the NAS PDU comes in the source eNB, either no handover has started and the NAS PDU is sent over the radio, or handover has started and the NAS PDU is rejected and stored back in the MME for repetition after the handover completion (repetition by MME to target eNB after receiving the HO Complete message from the target eNB).

There is therefore no risk of duplication.
There is also no need to complexify the system to fight against this potential duplication by e.g. introducing detection mechanisms in the UE as it was envisaged at RAN3#57bis.

Same behaviour as in UMTS

Compared to UMTS it is exactly the same behaviour that we have today: as soon as a handover is started -signalled to the SGSN by reception of the Relocation Required message- any NAS PDU is held back in the SGSN to be later retransmitted at target side.
It is therefore believed that the performance is acceptable and still better compared to a repetition done by the NAS layer.
Compared to UMTS, the performance is deemed to be even better: indeed the preparation phase of the X2-handover is assumed to be much shorter than the preparation phase of UMTS resulting in a better end-user perception.
Class 2 or class 1 message?
Another remaining open issue is the type of message used to report the NAS PDU failure delivery. 

When the NAS PDU is successfully delivered, a class 2 message is used: NAS Transport message. Unacknowledged.
It is felt not nice to define a global “NAS Transport” procedure which would have a class 2 message for the successful outcome but a class 1 message for the unsuccessful outcome. Therefore:
It is therefore proposed to specify the NAS PDU delivery failure message as a separate class 2 message/procedure.

This is made possible since last meeting agreement for piggy-backing the non delivered NAS PDU: thus the MME doesn’t need to correlate the incoming failure message with the earlier originating outgoing NAS Transport message that triggered the tentative delivery. 
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Cause value?
Despite the fact that the definition of new NAS Transport failure message has been prompted by the scenario where an X2 handover has started in the source eNB at the time the NAS PDU comes in, it is proposed to have a generic failure mechanism. 
Indeed, in some exceptional cases, there may be another reason in the source eNB hindering the delivery of the NAS PDU to the UE and so this should not be limited to the “handover triggered” scenario.
It is therefore felt useful to introduce a new cause value within the new NAS Transport Failure message indicating to the MME the reason for the non delivery of the NAS PDU to the UE.

It is assumed that the cause “relocation triggered” should be specified as a start and represent the vast majority of cases.
Conclusion

This paper has analysed the last remaining open issues related to the NAS PDU handling during intra-LTE handovers and proposes to specify the following points for this mechanism in TS36.413:

· The source eNB may use the NAS Transport failure message including piggy-backed NAS PDU only if the NAS PDU has not been delivered to the lower layers,

· use a separate class 2 NAS Transport Failure message rather than a negative response to a class 1 NAS Transport procedure,

· introduce an appropriate cause value within any NAS Transport Failure message.
The tdoc R3-072235 contains the necessary text proposal CR to TS36.413.
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