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1   Introduction
The discussion on the NAS non delivery issue has been going on for some meetings. In the RAN3#110-e meeting, the discussion on NAS non delivery issue was summarized in [1]. Based on the discussion, the following agreements were reached:
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However, we had not reached the consensus on this issue, and corresponding LS [2] was sent to SA2 to further confirm the issue and ask for guidance. SA2 discussed the LS in SA2#143e and #144e meeting, and replied the LS in [3]. 

[image: image2]
Following the LS of SA2, we should further discuss the issue and try to conclude it in RAN3, and implement our CR accordingly. 

In this contribution, we will further discuss the NAS-non-delivery issue and provide corresponding proposals and CRs.

2   Discussion
From the answer A1 in the SA2’s reply LS [3], we could understand that for UE triggered Service Request procedure to active user plane of PDU session, the Service Accept can be included in the NAS PDU in the PDU Session Resource Setup Request message. However, we understand that in this case the PDU Session Resource Setup Request message is sent from AMF to gNB after UE moves to RRC Connected state from RRC Idle or RRC Inactive state. 

In the A1, it’s also claimed that “For network triggered Service Request in CM-CONNECTED mode, there is no NAS PDU in the message. For the other scenarios, it’s unnecessary to include non PDU session related NAS PDU. However, there is no explicit description to restrict or allow the AMF to carry non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST currently.”
Observation 1: PDU Session Resource Setup Request message may include the Service Accept for the UE when UE is in RRC Connected state.

Observation 2: In RRC Inactive, there’s no explicitly identified use case to carry non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST, however, there is no explicit description to restrict or allow the AMF to carry non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST currently.
From the O1, the non-PDU session related NAS PDU could be included in the PDU SESSION RESOURCE SETUP REQUEST message when UE is in RRC connected state.
From the O2, we could understand that the non-PDU session related NAS PDU is not likely to be included in the PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC Inactive state.

We understand that handling of the non-delivery of non-PDU session related NAS PDU if received in the PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC Connected state is also needed.

Proposal 1: Handling of non-PDU session related NAS PDU if included in the PDU SESSION RESOURCE SETUP REQUEST message is needed, regardless of the RRC state of the UE is RRC Connected or RRC INACTIVE.
But for PDU Session Resource Setup procedure,  there’s no failure response, thus AMF could not get whether the non-PDU session related NAS PDU in PDU SESSION RESOURCE SETUP REQUEST message is successfully delivered or not via the response message. The simplest way is to send back the non-delivered non-PDU session NAS PDU via existing NAS non-delivery procedure.

Proposal 2: Use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS in the PDU SESSION RESOURCE SETUP REQUEST messages.

For the solutions to handle the non-delivery of the non-PDU session related NAS PDU if included in the Initial UE Context Setup Request, two solutions are provided to SA2 to ask for their preference. In the LS reply, SA2 believed the both solutions have pros and cons, e.g. solution 1 has less impact on the defined message, while solution 2 has less signaling in the network. Thus, they did not provide the preference on the solutions, it’s up to RAN3 to make final decision.
· 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.

For the option 1, existing NAS NON DELIVERY INDICATION message could be reused to indicate the failure of the NAS delivery. The description for the usage of the NAS NON DELIVERY INDICATION should be changed to allow such use case.

For the option 2, the failure message is used to implicitly indicate the failure of the NAS delivery, no extra signalling is needed. However, some words need to be added in the procedural texts for Initial UE Context Setup procedure.
To make things easier,  a unified solution for both Initial Context Setup and PDU Session Resource Setup is preferred, i.e. Send back to AMF the non-delivered non-PDU session NAS PDU via existing NAS non-delivery procedure.  

Proposal 3: Use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS PDU if included in the INITIAL CONTEXT SETUP REQUEST message.

Following the discussion and the proposals above, proposed changes to TS 38.413 could be found below:
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Furthermore, the existing procedure texts for NAS Non Delivery Indication procedure is inherited from the LTE spec, not mentioned the essential cause value of NR, i.e. “UE in RRC_INACTIVE state not reachable”.  To make the procedure texts more preciously and easier for understanding, it’s better to mention the NR specific cause value for the NAS Non Delivery Indication procedure, as below:
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The corresponding changes as above could be found in the Rel-15 CR [4] and Rel-16 CR [5].
Proposal 4: Discuss and agree the CRs [4] [5] for TS 38.413.
3   Proposal
In this contribution, we further discussed the RAN3 impact on NAS Non Delivery procedure based on the answer in the reply LS from SA2 [3]. Based on the discussion, we provide the following observations and proposals:
Observation 1: PDU Session Resource Setup Request message may include the Service Accept for the UE when UE is in RRC Connected state.

Observation 2: In RRC Inactive, there’s no explicitly identified use case to carry non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST, however, there is no explicit description to restrict or allow the AMF to carry non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST currently.

Proposal 1: Handling of non-PDU session related NAS PDU if included in the PDU SESSION RESOURCE SETUP REQUEST message is needed, regardless of the RRC state of the UE is RRC Connected or RRC INACTIVE.
Proposal 2: Use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS in the PDU SESSION RESOURCE SETUP REQUEST messages.

Proposal 3: Use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS PDU if included in the INITIAL CONTEXT SETUP REQUEST message.

Proposal 4: Discuss and agree the CRs [4] [5] for TS 38.413.
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Do not introduce “failure notification address information” associated to the non PDU session NAS PDU in the N2 messages, how to route the NAS PDU in 5GC is not the scope of RAN3.


Send LS (draft in R3-207080) to SA2 to ask the following questions on NAS non delivery issue:


-	Ask SA2 is there any use case for AMF to piggyback a non-PDU session related NAS PDU in PDU SESSION RESOURE SETUP REQUEST for a UE in RRC_INACTIVE state.


-	Ask SA2 the preference of the candidate solutions on handling of NAS delivery failure for non-PDU session related NAS in the INITIAL CONTEXT SETUP REQUEST message. 


Postpone the CR work until the LS reply is received.





Q1/ 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?


A1: SA2 has specified that in case of UE, in CM-CONNECTED mode, performs Service Request procedure to active user plane of PDU session, Service Accept can be included in the NAS PDU of the message in response to UE initiated Service Request. For network triggered Service Request in CM-CONNECTED mode, there is no NAS PDU in the message. For the other scenarios, it’s unnecessary to include non PDU session related NAS PDU. However, there is no explicit description to restrict or allow the AMF to carry non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST currently. 





Q2/ Which solution is preferred to inform AMF the non-delivery of the non-PDU session related NAS-PDU in the "Initial Context Setup Request"?


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.


A2:  Both solutions have pros and cons, e.g. solution 1 has less impact on the defined message, while solution 2 has less signaling in the network. SA2 hasn't been able to agree on the preferred solution. However, SA2 agrees that AMF needs to be aware of the delivery failure but SA2 leaves the appropriate error handling procedure details for RAN3 to decide. 





9.2.5.4	NAS NON DELIVERY INDICATION


This message is sent by the NG-RAN node and is used for reporting the non-delivery of a non-PDU session related NAS PDU previously received within a DOWNLINK NAS TRANSPORT, INITIAL CONTEXT SETUP REQUEST or PDU SESSION RESOURCE SETUP REQUEST message over the NG interface.


Direction: NG-RAN node ( AMF





8.6.4	NAS Non Delivery Indication


8.6.4.1	General


The NAS Non Delivery Indication procedure is used when the NG-RAN node decides not to start the delivery of a NAS message that has been received over a UE-associated logical NG-connection or the NG-RAN node is unable to ensure that the message has been received by the UE.


8.6.4.2	Successful Operation
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Figure 8.6.4.2-1: NAS non delivery indication


The NG-RAN node initiates the procedure by sending a NAS NON DELIVERY INDICATION message to the AMF. The NG-RAN node shall report the non-delivery of a NAS message by including the non-delivered NAS message within the NAS-PDU IE and an appropriate cause value within the Cause IE, e.g., "NG intra system handover triggered", "NG inter system handover triggered", "UE in RRC_INACTIVE state not reachable" or "Xn handover triggered".
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