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Abstract: This discussion paper discusses the response to the questions on the LS related to the NAS-non-delivery from RAN3.
1. Introduction
This paper provide a response on the NAS-non-delivery for the following further questions in the incoming LS in [S2-2100015/R3-207170]. The issue is related to the non-PDU session related NAS PDU received in the "PDU Session Resource Setup" and “Initial Context Setup".
	For the second answer, RAN3 further discussed how to inform AMF the non-delivery of the non-PDU session related NAS PDU received in the "PDU Session Resource Setup" and “Initial Context Setup".
For "PDU Session Resource Setup", some companies in RAN3 still doubt if the scenario is valid, especially considering the following statement in TS 23.502 section 4.2.3.2:

“If the Service Request procedure is triggered by the Network (as described in clause 4.2.3.3) while the UE is in CM-CONNECTED state, only N2 SM information received from SMF is included in the N2 Request.” 

Question 1: For a UE in RRC_INACTIVE state, is there any use case for AMF to piggyback a non-PDU session related NAS PDU in PDU SESSION RESOURE SETUP REQUEST?
For "Initial Context Setup”, the scenario is confirmed in RAN3, but we have not reached the consensus on how to inform AMF the non-delivery of the non-PDU session related NAS-PDU in the "Initial Context Setup Request". Here are two candidate solutions:
· Solution 1: Use NAS NON DELIVERY INDICATION message to indicate the failure of the NAS delivery.
· Solution 2: Use the "Initial Context Setup failure” to implicitly indicate the failure of the NAS delivery.
Question 2: Which solution is preferred to inform AMF the non-delivery of the non-PDU session related NAS-PDU in the "Initial Context Setup Request"?


This LS is a second-round discussion corresponding to the LS from the SA2 in [R3-204239/S2-20xxxx]. 
	Q1/ RAN3 would like to ask SA2 to clarify the meaning of the above statement in TS 23.501 for the considered scenario and clarify whether option 1/ or option 2/ is the expected behaviour?

Ans 1: N1N2Transfer failure notification from AMF to SMF is not needed. Thus, NG-RAN node trigger of the NAS Non delivery procedure for PDU Session Release is not required. For PDU session Resource Release Command, there should be a PDU Session Resource Release response from RAN before UE context release occurs.

Q2/ In general, does SA2 see any other scenario for which the 5GC expects the NAS-non-delivery report in addition to those failed NAS-PDUs in the DL NAS Transport message?

Ans 2: For "Initial Context Setup Request" & "PDU Session Resource Setup" which have non-PDU session related NAS messages, indication from RAN of failure of these non-PDU session related NAS messages may be needed. SA2 requests RAN3 to decide how to handle the failure notification to AMF of these non-PDU session related NAS messages. 

Typically, "PDU Session Resource Setup" containing non-PDU session related NAS message is sent in RRC CONNECTED state, but SA2 identified one possible case (Selective activation of UP connection) where it could be sent by the AMF also when the gNB and UE are in RRC Inactive state. 
SA2 will consider updates to their specifications based on RAN3 response.


2. Discussion
2.1 The Non-PDU session related NAS PDU received in the "PDU Session Resource Setup"
For the first question, the confusion comes from the answer in previous response LS. 
· Typically, "PDU Session Resource Setup" containing non-PDU session related NAS message is sent in RRC CONNECTED state, but SA2 identified one possible case (Selective activation of UP connection) where it could be sent by the AMF also when the gNB and UE are in RRC Inactive state. 
For the RRC Inactive UE when the UP of the (Deactivated)PDU Session is to be activated due to the MT data packet, the AMF may also need simultaneously send UE level NAS PDU, e.g. UCU, SMS-NAS PDU, to the UE. From SA2 view there are no restriction that the AMF can piggyback non-PDU session related NAS message in the NGAP message. Thus the AMF may piggyback the non-PDU session related NAS-PDU in the PDU Session Resource Setup Message.
Observation1: the UE level NAS-PDU may be piggybacked in the PDU SESSION RESOURE SETUP REQUEST for the UE in RRC_INACTIVE state. 
2.2 Non-PDU session related NAS PDU received in the "PDU Session Resource Setup"
There are two candidate solutions to inform AMF the non-delivery of the non-PDU session related NAS-PDU in the "Initial Context Setup Request". 
· For the solution 1, the NAS NON DELIVERY INDICATION can be used indicate the failure of the NAS-delivery. And the non-delivered NAS message is included the NAS PDU. This is the same handling as the non-delivered NAS-PDU in the DOWNLINK NAS TRANSPORT message. So this is a preferred solution to allow the NG-RAN node to have a unified solution for two cases.
· This solution 2 is implicitly way to indicate the failure of the NAS delivery. Only the PDU Session failure related information is reported by the NG-RAN node. So the non-PDU session related NAS PDU information is lost if it is piggybacked by the AMF. Thus to support the AMF report failure to other NFs, the AMF is required to record the NFs which has sent the NAS-PDU before. But it is still unclear how the AMF determine which NAS-PDU is not transferred successfully, i.e. which NF need be notified. So this result the handling complicity for the AMF. 
Observation2: Option 1 is a generic handling for the NG-RAN node to report the failure and applied to all NAS PDU case. While option 2 increase the handling complicity for the AMF, and is against the design principle of AMF functionality. 
3. Conclusion and proposal(s)
Based on the discussions above, we conclude to provide the response LS to RAN3. 

Annex 

9.2.2.3
INITIAL CONTEXT SETUP FAILURE

This message is sent by the NG-RAN node to indicate that the setup of the UE context was unsuccessful.
Direction: NG-RAN node ( AMF

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Setup Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Unsuccessful Transfer IE specified in subclause 9.3.4.16.
	-
	

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore
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