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1   Introduction
At last RAN3#103 tdoc [3] was discussed to modify the order of NAS PDUs in the Initial Context Setup Request message in order to achieve in order delivery of NAS PDUs.  This was not agreed. 

This paper further investigates the issue of NAS in order delivery in general based on all the use cases to be covered. It proposes stage 2 and stage 3 CRs to clarify and specify these points.

2   Discussion and proposals
NAS PDUs in Initial Context Setup

At RAN3#102 tdoc [4] brought clarification on inclusion of two types of NAS PDUs could co-exist in an NGAP  PDU Session Resource Request message: NAS PDUs generated by the AMF itself (we will call them UE Level NAS PDUs) and NAS PDUs generated by the SMF (still manipulate by the AMF) which will be called PDU-Session NAS PDUs below.

Tdoc [4] explains that the use case was brought by a CT1 CR recently agreed in [5] including the following excerpt:

During 5GMM procedures, the UE and the AMF shall suspend the transmission of 5GSM messages, except when:
b)
the UE is in 5GMM-CONNECTED mode and a service request procedure for re-establishing user-plane resources of PDU session(s) is initiated without including PDU session status IE or Allowed PDU session status IE, the UE and the AMF need not suspend the transmission of 5GSM messages related to other PDU session(s) than the one(s) for which the user-plane resources re-establishment is requested.
Tdoc [4] explains that this creates now the following use case:

UE is in connected mode:

· It performs a Service Request procedure for re-activation of PDU sessions a, b, c  

· It wants to establish a new PDU session d
The UE will send Service Request and before the Service Request is completed it will send PDU Session establishment request. What does the AMF do when the AMF receives a request from SMF to send a PDU SESSION ESTABLISHMENT ACCEPT message for PDU session d and the AMF needs to send a SERVICE ACCEPT message for PDU sessions a, b, c? 

Then the following was agreed at RAN3#102:

NG-RAN may receive in an NGAP PDU Session Resource Request message both PDU Session NAS PDUs and UE level NAS PDU. 
As can be seen from above the scenario from CT1 which opened the use case to have both UE-level NAS PDU and PDU session NAS PDUs in the same NGAP message is a scenario where the UE is 5G MM-Connected and a NAS Service Request is being triggered. 
The NGAP message involved can be a PDU Session Resource Request message but can also be an Initial Context Setup Request message if the UE was CM-connected in signalling only connection without AS security being activated. We can therefore similarly also conclude:
NG-RAN may receive in an NGAP Initial Context Setup Request message both PDU Session NAS PDUs and UE level NAS PDU.
As far as the NGAP Initial Context Setup Request message is concerned, the NAS PDU contained in the PDU Session Resource Setup Request List IE should therefore be corrected to be a PDU Session NAS-PDU IE, similar as in the PDU Session Resource Setup Request message, which IE can also be included together with the NAS PDU IE at message level. 
Proposal 1: agree the CR in [7] to clarify the case of Initial Context Setup can also include both types of NAS PDUs and rename the NAS PDU contained in the PDU Session Resource Setup Request List IE into a PDU Session NAS-PDU IE (seems to have been corrected last time in the tabular but not in the asn.1). 

In order delivery of NAS PDUs
In addition to the above, the requirement for in-order delivery of NAS PDUs still exists as in 4g.

As discussed above, both the NGAP PDU Session Setup Request and the NGAP Initial Context Setup Request can contain a list of PDU-session NAS PDUs and also a UE level NAS PDU. 
However, it was clarified at last RAN3#103 that in this case the NG-RAN node can send all of them in the RRC Reconfiguration message. This was recently addressed in an SA2 CR in [6]. Consequently, in order to achieve in order delivery at NAS layer, the same mechanism as LTE should be put in place i.e. the NG-RAN node shall include the NAS PDUs into RRC in the order received over NGAP. Assuming that UE delivers in order from UE AS to UE NAS the end to end in order delivery is maintained.           
Proposal 2: agree the CRs in [7] and [8] to specify the in-order handling of NAS PDUs when received in a PDU Session Request or an Initial Context Setup Request message. 
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