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1		Information
The NAD PDU non delivery has been discussed in a few meetings. At the last meeting, RAN3 concluded the Q1 when the LS reply was received from SA2 [1], 
	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. 



At the last meeting, RAN3 discussed if there will be cases that UE level NAS PDU is sent in PDU session setup and if there is a need to have a general handling. This paper continues to discuss this topic. 
2		Discussion
In the ICSR procedure, related to non-PDU session related NAS-PDU TS 38.413 states that:
	If the NAS-PDU IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall pass it transparently towards the UE.



In case the NG-RAN node is not able to establish an NG UE context, a ICSR failure message is sent back to AMF.
Observation 1: In the ICSR case, we may assume that the NAS-PDU is not delivered to the UE when there is a failure to setup the context.
In the PDU session resource setup procedure, 
	For each PDU session successfully established the NG-RAN node shall pass to the UE the PDU Session NAS-PDU IE, if included, and the value contained in the PDU Session ID IE received for the PDU session. The NG-RAN node shall not send to the UE the PDU Session NAS PDUs associated to the failed PDU sessions. 
If the NAS-PDU IE is included in the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node shall pass it to the UE.



There is no failure message even though NG-RAN node could response if the PDU session is failed to be set up totally or partically.
Observation 2: In the PDU session setup case, it is not clear if the NAS PDU is delivered to the UE, when all the PDU sessions are failed to setup.
The question we discussed at the last RAN3 meeting is if there is a case that the UE level NAS PDU will be sent?
In our view it is possible that when SMFs are handling the PDU sessions, AMF has the NAD PDU to be sent. Alternative way is to send the UE level NAS PDU in Downlink NAS Transport message. The NGAP provides the possibility to send both levels of NAS PDU in one message.
Observation 3: In the PDU session setup case, it is possible that the UE level NAS PDU is sent.
In the Downlink NAS Transport procedure, NAS non delivery is used when the NAS PDU is not delivered to the UE.
Observation 4: It is specified that NG-RAN node sends NAS Non delivery when the NAS PDU received in Downlink NAS Transport is not delivered 
Taking into account of the LS reply from SA2 in [1], our view is that it would be benefit to have the same behaviour in NG-RAN node to the handle the non delivered NAS-PDU which is not PDU session.
Proposal 1: RAN3 to discuss and agree to use the NAS non delivery procedure to inform AMF when the non PDU session related NAS PDU is not delivered to the UE
This would mean that the class 2 NAS non delivery is sent in more general cases now than early specified. 
One issue that we see is that when we generize the use of the NAS non delivery procedure, there will be need to easily keep track failed NAS PDUs. Eventually AMF would need to inform the other Network Functions that the NAS PDUs are triggered. The AMF notifies the other Network Functions when the N1/N2 message transfer failure based on the following URI (which is failure notification address information provided the other Network Function when triggering the NAS PDU delievery).
		n1n2FailureTxfNotifURI
	Uri
	O
	0..1
	If included, this IE represents the callback URI on which the AMF shall notify the N1/N2 message transfer failure.


 



If the AMF includes the above failure notification URI address information to NG-RAN node when sending the non PDU session related NAS PDU, NG-RAN can used it to identify if the class 2 NAS non delivery shall be triggered in the case of non delivery of NAS-PDU. NG-RAN node can also include it in the NAS non delivery indication message. This way, AMF could easily perform the N1/N2 message transfer failure notification towards other Network Functions.
Note: There is no requirement today on AMF to monitor the non-mobility related NAS PDU delievery, especially the Downlink NAS Transport case. Without the inclusion of the failure notification address information inclusion together with the NAS PDU, the AMF needs to store it and also the NAS PDU. The AMF also need to always start a timer and conclude the procedure at expiration of the timer since there is no response for Downlink NAS Transport in successful delievery case (i.e. the procedure is prolonged in AMF even after delivery). This is not a design based on SBA (Service Based Architecture )principle.
Proposal 2: RAN3 to discuss and agree to include the failure notification address information associated to the non PDU session NAS PDU from AMF to NG-RAN node, and in the NAS non delivery message.
Stage 2 is not clear about the NAS PDUs in the current specification. A correction is proposed. Further if we agree on the general handling, we need to extent the current text which is only about Inactive case.
Proposal 3: RAN3 to discuss and agree the updates to stage 2.

3		Proposal
Observation 1: In the ICSR case, we may assume that the NAS-PDU is not delivered to the UE when there is a failure to setup the context.
Observation 2: In the PDU session setup case, it is not clear if the NAS PDU is delivered to the UE, when all the PDU sessions are failed to setup.
Observation 3: In the PDU session setup case, it is possible that the UE level NAS PDU is sent.
Observation 4: It is specified that NG-RAN node sends NAS Non delivery when the NAS PDU received in Downlink NAS Transport is not delivered 
Proposal 1: RAN3 to discuss and agree to use the NAS non delivery procedure to inform AMF when the non PDU session related NAS PDU is not delivered to the UE
Proposal 2: RAN3 to discuss and agree to include the failure notification address information associated to the non PDU session NAS PDU from AMF to NG-RAN node, and in the NAS non delivery message.
Proposal 3: RAN3 to discuss and agree the updates to stage 2.
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