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1   Introduction
In RAN3#108-e meeting, based on the LS response from SA2 [1], we focused on the issue Q1and made corresponding stage 2 changes.  However, the answer 2 of the LS is not addressed and to be continued. 

[image: image1]
In the RAN3#109-e meeting, we discussed how to address the issue according to the Answer 2. However, we did not reach the consensus, details could be found in the offline summary [2]:
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In this contribution, we will further discuss the NAS-non-delivery issue and provide corresponding proposals and CRs.

2   Discussion
Scenarios for NAS non-delivery issue left:
Scenario 1: Initial Context Setup
INITIAL CONTEXT SETUP REQUEST message which may contain non-PDU session related NAS messages, e.g. NAS Service Accept message could be initiated by AMF mainly for the two cases:

· To activate a service for the UE in CM-IDLE, i.e. to transmit the UE to CM-CONNECTED state, or

· To activate a service for the UE in RRC_INACTIVE, e.g. to response the CIoT EDT request of the UE.
Observation 1: In either RRC_INACTIVE or RRC_CONNECTED state, INITIAL CONTEXT SETUP REQUEST message containing non-PDU session related NAS messages may be initiated by AMF.

Scenario 2: PDU Session Resource Setup

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. 
From the last sentence of the LS response [1], we see "PDU Session Resource Setup" containing non-PDU session related NAS message is normally sent in RRC CONNECTED state, and it could also be sent in RRC INACTIVE state (as highlighted above). The case is when UPF detected the data of the deactivated PDU session, it will inform SMF, then SMF will request AMF to setup corresponding PDU session(s), AMF may piggyback some UE level NAS-PDU in the PDU SESSION RESOURCE SETUP REQUEST message for the UE in RRC_INACTIVE state, e.g. AMF may piggyback the “UE Configuration Update” NAS message in the PDU SESSION RESOURCE SETUP REQUEST message.

Observation 2: In RRC CONNECTED state, it’s confirmed by SA2 that PDU SESSION RESOURCE SETUP REQUEST may contain non-PDU session related NAS message. 
Observation 3: In RRC Inactive state, the PDU SESSION RESOURCE SETUP REQUEST message may be triggered due to “selective UP activation”, non-PDU session related NAS PDU may be included in this message, e.g. the “UE Configuration Update”.

Solutions for the above scenarios:

According to the answer 2 of the response LS [1], we see indication from RAN of failure of these non-PDU session related NAS messages may be needed when they are included in the "Initial Context Setup" & "PDU session resource setup" messages.  SA2 asks RAN3 to decide how to handle the failure notification to AMF of these non-PDU related NAS messages.
Base on the analysis in the scenario part, we see the NAS non delivery indication should be addressed for both Initial Context Setup and PDU Session Resource Setup procedures even if we only consider the RRC_INACTIVE state.
Observation 4: Even if we only consider the RRC_INACTIVE case, the NAS non delivery indication for both Initial Context Setup and PDU Session Resource Setup procedures needed to be addressed.

For INITIAL CONTEXT SETUP REQUEST message, if the non-PDU session NAS message is non-delivered due to UE is not reachable in RRC INACTIVE or the other causes, NG-RAN could indicate the non-delivery of the non-PDU session level NAS PDU via:

· Option 1: Send back to AMF the non-delivered non-PDU session NAS PDU via existing NAS non-delivery procedure.

· Option 2: INITIAL CONTEXT SETUP FAILURE message is used to implicitly indicate the non-delivery of the NAS PDU.

Both of the options are very simple, the legacy procedures are reused, no new procedure or new IE is required.
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. 
Two potential options to make AMF know the non-delivery of the non-PDU session NAS messages:

· Option 1: Send back to AMF the non-delivered non-PDU session NAS PDU via existing NAS non-delivery procedure.

· Option 2: Add additional information (an indication, or non-delivered NAS PDU) in the response message.

For the option 1, the existing NGAP procedures are reused, the only thing need to do is to remove the limitation of the usage of the NAS NON DELIVERY INDICATION message. 
For the option 2, a new IE need to be added at least for PDU SESSION RESOURCE RELEASE RESPONSE message to make AMF know the non-delivery of the related non-PDU session NAS PDU, this will involve ASN.1 change to Rel-15 and Rel-16 specifications.
Based on the discussion above, it seems option 1 is much easier, which will avoid the unnecessary ASN.1 change. 
To make things easier,  a unified solution for both Initial Context Setup and PDU Session Resource Setup is preferred, that’s the option 1 above, i.e. Send back to AMF the non-delivered non-PDU session NAS PDU via existing NAS non-delivery procedure.  The solution could also be applied for the cases other than RRC_INACTIVE.
Proposal 1: Use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS in the INITIAL CONTEXT SETUP REQUEST and PDU SESSION RESOURCE SETUP REQUEST messages.

Proposed changes:

Corresponding 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 [3] and Rel-16 CR [4].
Proposal 2: Discuss and agree the CRs [3] [4] for TS 38.413.
3   Proposal
In this contribution, we further discussed the RAN3 impact on NAS Non Delivery procedure based on the answer 2 in the LS response from SA2 [1]. Based on the discussion, we provide the following proposals:
Observation 1: In either RRC_INACTIVE or RRC_CONNECTED state, INITIAL CONTEXT SETUP REQUEST message containing non-PDU session related NAS messages may be initiated by AMF.

Observation 2: In RRC CONNECTED state, it’s confirmed by SA2 that PDU SESSION RESOURCE SETUP REQUEST may contain non-PDU session related NAS message. 
Observation 3: In RRC Inactive state, the PDU SESSION RESOURCE SETUP REQUEST message may be triggered due to “selective UP activation”, non-PDU session related NAS PDU may be included in this message, e.g. the “UE Configuration Update”.

Observation 4: Even if we only consider the RRC_INACTIVE case, the NAS non delivery indication for both Initial Context Setup and PDU Session Resource Setup procedures needed to be addressed.

Proposal 1: Use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS in the INITIAL CONTEXT SETUP REQUEST and PDU SESSION RESOURCE SETUP REQUEST messages.

Proposal 2: Discuss and agree the CRs [3] [4] for TS 38.413.
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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.





Based on the offline discussion, there is no consensus on the scenario. There are following different views among the companies:


View 1: we should discuss all the cases together related to the non delivery of UE level NAS PDU. It is beneficial that the NG-RAN has a unified solution.


View 2: we discuss cases by cases and bring forward the solution. 


View 3: So far only 2 cases have been identified by SA2 for which existing specification is good enough.  


The topic is To Be Continued at the next meeting. The proposed scope:


We discuss the 2 cases related to UE in RRC Inactive, as well as other cases brought up by the interested companies. We need to have a common understanding on the scenario.


When we can reach agreement on the scenario, we look for the solution.





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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