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1 Introduction

CB: # 4_NASnon_delivery

Nok,Or 5977:

- For the case of PDU Session Resource Request: there is no non-PDU session related message delivered and therefore no necessary handling of notification of delivery failure.

-
For the case of Initial Context Setup: the failure notification is brought by the Initial Context Setup Failure. (seemed acknowledged at RAN3#109 and could be further consolidated in a more explicit way in NGAP – see related CR)

- no other known use cases which SA2 has validated or considered as potential issue, hence no addition to current RAN3 specifications is currently justified; topic can be closed; reply to SA2

ZTE 6074:

- For those piggyback non PDU session related UE NAS PDU cases, follow the same logic in 4G. If piggyback procedure fails, then the whole cl1 procedure fails. For the PDU Session Resource Setup procedure, the NG-RAN node shall trigger the NAS Non Delivery Indication procedure when the procedure fails.

- add clarification text in the INITIAL CONTEXT SETUP FAILURE message and PDU SESSION RESOURCE SETUP RESPONSE message.

- reply to SA2

E/// 6211:

- 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

- 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.

- reply to SA2

CATT 6272:

- 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

HW 6439:

- The discussion here should be generic enough, not limited to RRC-inactive UE only. 

- Report the NAS NON DELIVERY INDICATION for the UE level NAS-PDU in the "Initial Context Setup Request" & "PDU Session Resource Setup" in case of failed delivery.

(CATT)

Summary of offline disc R3-206847
2 For the Chairman’s Notes

Propose the following:
Note all the contributions in AI 9.3.1.
Propose to capture the following:
Agreements:

1. 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.

2. Send LS (the draft LS is 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. 

3. Postponed the CR work until the LS reply is received.

Note: if no objection, the draft LS R3-207080 needs a revision, to make it final
· Remove draft

· Source is RAN3

Proposed way forward the next meeting:

1. Further discuss if there is an issue for NAS non delivery with PDU Session Setup for RRC-connected UE, and discuss the solution on RRC-Inactive UE only if the scenario is confirmed by SA2.

2. Further discuss the solution and work on the CR for Initial Context Setup upon the LS reply from SA2.

3 Discussion 

According to the answer 2 of the LS response [1], 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. 

In RAN3#109-e, we discussed the issue, however we did not reach the consensus on the scenarios of issues to be addressed, the summary of the offline discussion is in [2]. 
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In this summary, we will try to clarify the scenarios first, then to go for the solutions accordingly.

3.1 Scenario 1: PDU Session Resource Setup
For PDU Session Resource Setup, SA2 specified in the LS response [1] as below: 
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From the LS response, 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 activate corresponding PDU session(s), this will trigger the PDU Session Resource Setup procedure.
In the PDU SESSION RESOURCE SETUP REQUEST message, AMF may piggyback some UE level NAS-PDU for the UE in either RRC CONNECTED or RRC_INACTIVE state. For example, AMF may piggyback the “UE Configuration Update” NAS message in the PDU SESSION RESOURCE SETUP REQUEST message.

Question 1-1: Do you agree that PDU SESSION RESOURCE SETUP REQUEST message contains non-PDU session related NAS PDU could be sent to NG-RAN in either RRC_CONNECTED or RRC_INACTIVE state?

	Company
	Comment

	CATT
	Yes, as clearly specified in the answer 2 of the LS response [1].

For the UE in RRC_INACTIVE state, 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 will initiate the PDU SESSION RESOURCE SETUP REQUEST message towards the NG-RAN node.

No matter UE is in RRC_CONNECTED or RRC_INACTIVE state, AMF may piggyback the non-PDU session related NAS message, e.g. “UE Configuration Update” in the PDU SESSION RESOURCE SETUP REQUEST message. 

	Huawei
	Yes. 

· For RRC-connected UE, e.g., the Service Accept indicating the “Selective activation of UP connection”. 

· For RRC-inactive UE, e.g., UE Configuration Update. Note that when UE is at the RRC-inactive state, the Service Accept NAS-PDU is not included for network triggered activation. 



	Nokia
	No. In clause 4a of section 4.2.3.3 of TS 23.502, it is clearly stated that in case of selective activation for CM-connected UE, the NAS Service Accept is not sent to the UE. Since this is the only case that SA2 foresaw and if not valid, there is no remaining case.  If we disagree, then one way out could be to explicitly ask SA2 about this case and determine if NAS Service Accept is sent or not referring to section 4.2.3.3.

	Ericsson
	Yes, and it is allowed over NGAP.

	ZTE
	Yes.

After double check with SA2, according to S2-2008014, there has the possibility that 5G-GUTI updated when UE in RRC-INACTIVE mode.

	Samsung
	Yes for RRC connected UE.

Not very sure about RRC inactive mode UE. Since the issue was debated several meetings, perhaps it’s better to confirm this with SA2.


If the answer to Q1-1 is “Yes”, at least we should handle the NAS non-delivery issue for RRC_INACTIVE state as some companies insisted that we should only focus on the issue in RRC_INACTIVE state. 

We assume the same handling could be applied in NG-RAN for the UE in RRC_CONNECTED state and RRC_INACTIVE in case of the delivery failure of non-PDU session NAS message received in the PDU SESSION RESOURCE SETUP REQUEST message. The potential solutions will be discussed in section 3.3.

Q1-2: If the answer of the Q1-1 is “Yes”, do you agree the NAS non-delivery issue (for the non-PDU session NAS message included in the PDU SESSION RESOURCE SETUP REQUEST message) should be addressed regardless the RRC state?

	Company
	Comment

	CATT
	Yes, no difference on handling of the NAS non delivery although the failure cause is not same in RRC_CONNECTED and RRC_INACTIVE.

	Huawei
	Yes, for the non-PDU session NAS-PDU, the NG-RAN need to notify the NF directly via the AMF, since currently there is no such failure indication in PDU SESSION RESOURCE SETUP RESPONSE message. 

	Nokia
	No. This is not requested in the LS from SA2.

	Ericsson
	Yes. 

	ZTE
	Yes, only for the PDU SESSION RESOURCE SETUP REQUEST case.

	Samsung
	Yes


Base on the comments received above, it seems we could reach the consensus that the PDU SESSION RESOURCE SETUP REQUEST message could be sent to NG-RAN in either RRC_CONNECTED or RRC_INACTIVE state.  

However, on whether a non-PDU session NAS PDU could be included in the PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC INACTIVE state, some company still have some concerns. As been specified in 4.2.2.3 of TS 23.502, the NAS Service Accept is not sent to the UE in this case, nobody doubt about it. 

Majority of companies believed that it’s possible for AMF to piggy back the other non-PDU session NAS message, e.g. CONFIGURATION UPDATE COMMAND in the PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC INACTIVE.

As been specified in section 5.4.4.2 of TS 24.501, “During an established 5GMM context, the network may send none, one, or more CONFIGURATION UPDATE COMMAND messages to the UE.” Which means the CUC NAS message could be sent to UE at any time in 5GMM_CONNECTED state.

Observation 1: Need further confirm the scenario with SA2 if any non-PDU session related NAS PDU could be included in PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC_INACTIVE state. 
3.2 Scenario 2: Initial Context Setup
INITIAL CONTEXT SETUP REQUEST message which may contain non-PDU session related NAS message, e.g. NAS Service Accept message could be initiated by AMF mainly for the two cases:

· The most normal case for NR is to activate a service for the UE in CM-IDLE, i.e. to transmit the UE to CM-CONNECTED state.

· To activate a service for the UE in RRC_INACTIVE, e.g. to response the CIoT EDT request of the UE.

Question2-1: Do you agree that INITIAL CONTEXT SETUP REQUEST message contains non-PDU session related NAS PDU could be sent to NG-RAN in either RRC_CONNECTED or RRC_INACTIVE state?

	Company
	Comment

	CATT
	Yes

	
Huawei
	Yes for RRC_Connected state when transiting from idle state to connected state.
The RRC_Inactive state is not applicable for the CP CIoT EDT for eLTE, in our understanding. But it could happen that other non-UE NAS-PDUs will be piggybacked, at least this is allowed in our specification for RRC_Inactive UE. 

	Nokia 
	Yes.

	Ericsson
	Yes

	ZTE
	Yes

	Samsung
	Yes


If the answer to Q2-1 is “yes”, at least we should handle the NAS non-delivery issue for RRC_INACTIVE state as some companies insisted that we should only focus on the issue in RRC_INACTIVE state. 

We assume the same handling could be applied in NG-RAN for the UE in RRC_CONNECTED state and RRC_INACTIVE in case of the delivery failure of non-PDU session NAS message received in the INITIAL CONTEXT SETUP REQUEST message. The potential solutions will be discussed in section 3.4.
Q2-2: If the answer of the Q2-1 is “Yes”, do you agree the NAS non-delivery issue (for the non-PDU session NAS message included in the INITIAL CONTEXT SETUP REQUEST message) should be addressed regardless the RRC state?

	Company
	Comment

	CATT
	Yes, no difference on handling of the NAS non delivery although the failure cause is not same in RRC_CONNECTED and RRC_INACTIVE.

	Huawei
	Yes. 

	Nokia
	Yes.

	Ericsson
	Yes

	ZTE
	Yes

	Samsung
	Yes

	
	


Base on the comments received above, it seems we could reach the consensus that the INITIAL CONTEXT SETUP REQUEST message contains non-PDU session related NAS PDU could be sent to NG-RAN in either RRC_CONNECTED or RRC_INACTIVE state.
Observation 2: INITIAL CONTEXT SETUP REQUEST message which may include a non-PDU session NAS PDU could be sent to NG-RAN in either RRC_CONNECTED or RRC_INACTIVE state, the failure of NAS delivery for the non-PDU session NAS message should be indicated to 5GC.
3.3 Solution for scenario 1
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.

As option 2 requires some changes to 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, it’s not a preferred solution.

As proposed in [6][11][16][19], the option1 could be applied to indicate the failure of  NAS delivery in NG-RAN when a non-PDU session NAS is received in the PDU SESSION RESOURCE SETUP REQUEST message.

Q3: Do you agree to re-use NAS NON DELIVERY INDICATION to indicate the failure of non-PDU session related NAS in the PDU SESSION RESOURCE SETUP REQUEST message?

	Company
	Comment 

	CATT
	Yes, it’s straightforward to reuse NAS Non Delivery Indication procedure to indicate the failure of non-PDU session related NAS received in the PDU SESSION RESOURCE SETUP REQUEST message.

	Huawei
	Yes. No company proposes option 2? 

	Nokia
	No. This scenario is not possible as per clause 4a of section 4.2.3.3 of TS23.502.

	Ericsson
	A general solution is beneficial. 

	ZTE
	For this case, Option1 is beneficial.

	Samsung
	Yes if the scenario is confirmed.

	
	


If the scenario 1 is confirmed, the failure of non-PDU session related NAS in the PDU SESSION RESOURCE SETUP REQUEST message need to be addressed. It’s proposed to reuse NAS NON DELIVERY INDICATION to indicate the failure of non-PDU session related NAS in the PDU SESSION RESOURCE SETUP REQUEST message, this is the only valid solution on the table. Now, the important thing is to confirm the scenario with SA2.
Proposal 1: Ask SA2 if any non-PDU session related NAS PDU could be included in PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC_INACTIVE state.
3.4 Solution for scenario 2
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 cause in RRC_CONNECTED, 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. (Refer to [11][17][20])

· Option 2: INITIAL CONTEXT SETUP FAILURE message is used to implicitly indicate the non-delivery of the NAS PDU. (Refer to [3] [7])

Question 4: Which option is preferred to indicate the non-delivery of the non-PDU session NAS message in the INITIAL CONTEXT SETUP REQUEST message?

	Company
	Comment

	CATT
	Both options are feasible.

We prefer the option 1, a unified solution for INITIAL CONTEXT SETUP REQUEST and PDU SESSION RESOURCE SETUP REQUEST. 

	Huawei
	Agree with CATT, Option 1 is preferred so as to have a unified solution. This is even helpful in case any UE level NAS-PDU, e.g., SMS NAS-PDU is piggybacked, so that the other NFs can be notified with the failed case. 

	Nokia
	Option 2 avoids additional message. No need of “unified” solution since the PDU Session Setup case does not exist.

	Ericsson
	A general solution is beneficial. 

	ZTE
	In order to reduce the behaviour change in the CN side (already existed in 4G), we would prefer to select Option2 for the INITIAL CONTEXT SETUP REQUEST case.

	Samsung
	Option 2. No need to sends two messages for the NG-RAN node.


On handling the non-delivery of the non-PDU session related NAS message in the INITIAL CONTEXT SETUP REQUEST message, each of the solutions on the table have some support companies. It seems not easy to reach the consensus this meeting, so we could ask SA2 the preference of the two solutions, as they may impact the behaviors of 5GC.
Proposal 2: 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. 
3.5 Other aspects 
As mentioned in [11] and corresponding CRs, it’s proposed 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.
Q5: Do you 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?

	Company
	Comment

	CATT
	No.

The solutions provided in section 3.3 and 3.4 should be sufficient, indicating the failure of NAS delivery by reusing of the existing NGAP procedures. 

We understand it’s not necessary to introduce such kind of info in the N2 messages as mentioned above, this also require the ASN.1 change to several of the N2 messages.  

	Huawei 
	No, at least this should not be discussed in RAN3, but in SA2 since this is AMF routing issue. 

Besides, currently the AMF may locally store the mapping between NAS-PDU and URI in the successful case, so it seems that no need for NG-RAN to feedback the URI in failure case? Anyway this should be discussed in SA2 first. 

	Nokia
	Same view as Huawei and CATT.

	Ericsson
	Yes.

As in Ericsson discussion paper, we see benefit to introduce the failure notification address information.

	ZTE
	No. Same view as HW and CATT, such requirement should be discussed in SA2 firstly.

	Samsung
	Same view as Huawei and CATT

	
	


Majority of the companies do not identify the necessity to introduce the failure notification address information associated to the non PDU session NAS PDU, as how to route the NAS PDU in the 5GC is not the scope of RAN3 and to be discussed in SA2. 
Proposal 3: 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.
3.6 Potential LS reply
As SA2 requested RAN3 to decide how to handle the failure notification to AMF of these non-PDU session related NAS messages in the LS in [1]. And companies proposed to send the LS response to SA2, refer to [6][10][16][23].

If we can reach the consensus on the scenarios and solutions, we can reply the LS with our conclusion and agreed CR.

Q6: Do you agree to send the LS response to SA2?

	Company
	Comment

	CATT
	Yes, if we can reach the consensus on the scenarios and solutions this meeting.

	Huawei
	Yes so that SA2 may update their specification. 

	Nokia
	As a first step we could ask SA2 about the case of PDU Session Request since there seems a contradiction in SA2 specifications. Based on confirm or not, we could then conclude at our next RAN3 meeting.

	Ericsson
	Huawei mentioned the mapping table in AMF. We could ask SA2 on failure notification address information.

	ZTE
	Yes. If there still has comments on the PDU Session Setup procedure case, we can check with SA2 via LS. For the Initial UE Context Setup procedure, after the solution has been decided in RAN3, we can inform SA2 about the conclusion.

	Samsung
	No harm to confirm PDU Session Request scenario firstly.

	
	


According to the company views as above, the LS is needed anyway. We will raise our questions to clarify the scenario 1 and ask for the preference for the solutions to scenario 2. As the modulator, I drafted the LS to SA2, please find it in the folder, and provide the comments or necessary revision if any.
Proposal 4: send the LS R3-207080 to SA2 to ask questions on NAS non delivery issue.
3.7 Specification impact

To confirm the scenarios of the issue is the most important task of this meeting. The LS will be sent to SA2 to further clarify the scenario and potential solutions. The CR work could be postponed to the next meeting if SA2 replies the LS. 
Proposal 5: Postponed the CR work until the LS reply is received.

According to the companies’ CRs, it seems Stage 3 change is required. While how to proceed the stage 3 work is pending to the discussion in section 3.1~3.5.

Q7-1: How to proceed the stage 3 work? 

	Company
	Comment

	CATT
	Details are pending to the discussion in section 3.1 ~ 3.5. 

A unified solution for scenario 1 and 2 are preferred, reuse NAS Non Delivery Indication to indicate the failure of non-PDU session related NAS messages if included in INITIAL CONTEXT SETUP REQUEST message and PDU SESSION RESOURCE SETUP REQUEST message.

The change to 38.413 is quite straightforward, as proposed in [18][19][21][22], as below:

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.

	Huawei
	Can be discussed at the 2nd round discussion. 

At least some procedural texts on interactions with NAS NON DELIVERY INDICATION are needed in related procedures. 

	Nokia
	After sending LS to SA2 on PDU Session Request case, we can proceed at next RAN3 with necessary CRs.

	Ericsson
	There is no need to specify the ICSR or PDU Setup message, for any future addition.

	ZTE
	Can be discussed at the 2nd round discussion.


Q7-2: Any stage 2 change is needed?

	Company
	Comment

	CATT
	No

	Huawei
	Can be discussed at the 2nd discussion.

Currently no. 

	Nokia
	After sending LS to SA2 on PDU Session Request case, we can see at next RAN3 with necessary CRs.

	Ericsson
	Yes. The Stage 2 is unclear. Right now it only covers the Inactive part. Even that part needs updates.

	ZTE
	Seems not.

	
	


4 Conclusion, Recommendations 

Observation 1: Need further confirm the scenario with SA2 if any non-PDU session related NAS PDU could be included in PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC_INACTIVE state. 
Proposal 1: Ask SA2 if any non-PDU session related NAS PDU could be included in PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC_INACTIVE state.
Observation 2: INITIAL CONTEXT SETUP REQUEST message which may include a non-PDU session NAS PDU could be sent to NG-RAN in either RRC_CONNECTED or RRC_INACTIVE state, the failure of NAS delivery for the non-PDU session NAS message should be indicated to 5GC.
Proposal 2: 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. 
Proposal 3: 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.
Proposal 4: send the LS R3-207080 to SA2 to clarify the scenario and ask for guidance of the candidate solutions.
Proposal 5: Postponed the CR work until the LS reply is received.
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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.





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. 








