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1 Introduction

The use of combined AS-NAS procedures in request messages over S1AP is an interesting optimisation brought by LTE. It allows for example to send the NAS activation bearer at the same time of the AS radio bearer setup procedure.

However the inclusion of the NAS PDU IE in the S1AP response messages of combined AS-NAS procedures has been debated at RAN3#60.

This paper concludes on this issue.

2 Description
Mandatory/Optional NAS PDU in the S1AP response messages
Once the request has been received in the UE, RAN2 has agreed that the AS and NAS handling in the UE are decoupled: the response of the AS procedure may not be sent at the same time as the response of the NAS procedure even though the responses will be consistent. 
Therefore it should be possible to send the S1AP response message without the NAS PDU included as illustrated below taking the example of the SAE Bearer management procedure:
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This proves that the NAS PDU IE should not be mandatory in the S1AP response message in order to allow to have it sent later in a Downlink NAS Transport message.

Presence of the NAS PDU in the S1AP response messages
The next following question is whether it may still be possible to include the NAS PDU in some cases so that the NAS PDU IE should be kept as optional in the S1AP response message.

It is claimed here that this should not be allowed. Indeed there is no guarantee as per RAN2 means that even when a NAS PDU is received by the eNB at a correct timing for the AS Response message this NAS PDU would correspond to this AS response. 
It can be so that the NAS PDU received at the time of the AS response message is related to another NAS procedure and that the actual NAS PDU response associated to the AS response message is still pending and sent later on as illustrated below:
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In the figure above, there is no way for the eNodeB to determine if the first NAS message received after sending the Radio Bearer Request message is the expected “NAS Response” or another “NAS Initiating” message as in this example.
The reason is that there is no means at Layer 2 level in the eNB (transaction id or whatever) to make the link over the radio between the AS response of the combined request and the NAS response.

Therefore, the NAS PDU should not even be optional in the S1AP response messages of combined AS-NAS procedures because that would lead to potential mismatch and procedure failure like SAE Bearer setup Failure or Initial Context setup failure.
3 Conclusion

This paper has analysed the inclusion of the NAS PDU IE within the AS response message over S1AP in the case of combined AS-NAS procedures.

It has been shown that the inclusion, even optional, is damaging and jeopardizes the procedure.

Therefore it is proposed that the NAS PDU IE is always sent in a separate and subsequent Uplink NAS Transport S1AP message and that the NAS PDU IE is therefore never included in the S1AP response message of the combined procedure.

It is proposed to agree on the corresponding CR in tdoc R3-081864.
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