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1. Introduction
In the last RAN3 meeting, RAN3 received an LS from RAN2 on feasibility of reliable LPP transmission, which ask the following question:
RAN2 kindly asks RAN3 to provide their views on whether NAS NON DELIVERY INDICATION can be used for RLF and any other non-handover cases.
Discussion was held in RAN3 reflector but no conclusion can be achieved. This document explains the necessary support in MME and eNB for reliable LPP message transmission, the gap between the specification and the implementation and finally proposes a way forward for this issue and a reply to RAN2 LS.
2. Expected behaviour of eNB and MME to support reliable LPP message transmission
In terms of LPP transmission reliability, the following assumption applies:

· LPP, like any other application protocol, e.g. NAS, shall be implemented with the necessary timer to manage the defined procedure,
i.e. re-transmission in LPP layer should be available when a response of a request is not received, or when the intended information after an indication type procedure is not received.
With regard to the usage of NAS Non Delivery Indication to support reliability of LPP transmission, the following behaviour is expected.
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Figure 1: Expected eNB, MME behaviour for reliable LPP transmission

· Expected eNB behaviour:

The following behaviour is expected in the eNB during handover and non-handover case:
· When sending NAS PDU to the UE, the eNB is aware whether:
1. it successfully transmits the NAS PDU
2. it unsuccessfully transmits the NAS PDU
3. it is unsure whether the transmission is successful or unsuccessful (e.g. during RLF cases)
4. it decides not to send the NAS PDU (e.g. when handover is just about to be performed)
· If the above bullet 2,3,4 are satisfied, the eNB shall send NAS NON DELIVERY INDICATION towards the MME.

· Expected MME behaviour:
· Upon receiving the NAS NON DELIVERY INDICATION message, the S1AP layer of MME shall convey the NAS PDU included towards the NAS layer.

· The NAS layer of the MME is aware of the received NAS PDU type, and able to decide what to do with the outstanding NAS PDU, i.e: 
- retransmission
- sent to the E-SMLC in LCS AP NON DELIVERY INDICATION, if LPP PDU is contained
3. Gap between specification, expected behaviour and implementation
The present S1AP specification on NAS Non Delivery Indication states the following:
	When the eNB decides to not start the delivery of a NAS message that has been received over an UE-associated logical S1-connection or the eNB is unable to ensure that the message has been received by the UE, it shall report the non-delivery of this NAS message by sending a NAS NON DELIVERY INDICATION message to the MME….


From online and offline discussion, it was clear that the above specification allows different kind of interpretations, which results into the existence of different kind of implementations. For example:
Implementation 1:
Implementation as expected in section 2.

Implementation 2: 
- eNB behaviour: 
  the sending of NAS NON DELIVERY INDICATION only applies to handover case
- MME behaviour: 
  the re-transmission of NAS PDU is done in S1AP layer instead of conveying it to NAS layer
4. Proposed way forward
Based the above analysis, the fact that the present S1AP specification allows different kind of interpretation (i.e. implementation) of NAS Non Delivery Indication procedure means that NAS Non Delivery Indication procedure can not be considered as a robust solution to be used for supporting reliable LPP transmission.

Although an optimisation of NAS Non Delivery Indication procedure to meet the expected behaviour as in section 2 is considered necessary for NAS PDU handling in general, it is foreseen that this work will require time for discussion and finalisation. 
It is proposed that RAN3 agrees on the following proposed reply LS towards RAN2:

Question: 
RAN2 kindly asks RAN3 to provide their views on whether NAS NON DELIVERY INDICATION can be used for RLF and any other non-handover cases.
Answer:
RAN3 would like to notify RAN2 that S1AP specification does not restrict the usage NAS NON DELIVERY INDICATION for RLF and any other non-handover case, however the robustness of the procedure depends on vendor’s implementation. 
Therefore RAN3 would like to ask RAN2 to consider the above situation when deciding solution for reliable LPP transmission support.
DOCOMO is willing to prepare the official LS reply if the proposed reply is agreed.
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