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1 Introduction

CB: # 19_NonNASDelivery

- ICSR case: Whether ICSF could be used to indicate NAS non-delivery for ICSR case? 

- PDU session setup case: For RRC Inactive state, the NAS Non delivery could be implicitly indicated by using the AN Release procedure? For RRC Connected state, non-PDU session related NAS PDU could be piggybacked in the PDU SESSION RESOURCE SETUP REQUEST message, whether NAS Non Delivery Indication procedure could be used to indicate NAS non-delivery?

- Any backward compatibility issue?
- Capture agreements and provide CRs if agreeable

(CATT - moderator)

Summary of offline disc in R3-214153 
2 For the Chairman’s Notes

Propose the following:
Agreements:
NAS Non Delivery Indication procedure is used to indicate the non-delivery of the non-PDU session related NAS PDU received in the PDU Session Resource Setup Request.
ICSF (Initial Context Setup Failure) is used to indicate the non-delivery of the non-PDU session related NAS PDU received in ICSR (Initial Context Setup Request).
Corresponding CRs are agreed as a package:

· R3-214329 (revised from R3-214282)
· R3-214330 (revised from R3-213633)
· R3-214331 (revised from R3-214242)
· R3-214315 (revised from R3-213637)
The identified NAS non-delivery issues are finalized.

3 1st round discussion

In the previous RAN3 meetings, we discussed the use cases and solutions on handling of the NAS non delivery issue for Initial Context Setup and PDU Session Resource Setup procedure. We sent the LS to SA2 [1] for further clarification and guidance, SA2 discussed and replied the LS [2].

In the last RAN3 meeting, we tried to go for some kind of compromise. However, we did not reach the consensus at the last step.

In this summary, we will further discuss the issue according to companies’ contributions, aim to finalize the discussion in RAN3 and complete the corresponding CR work.

3.1 PDU Session Resource Setup
For PDU Session Resource Setup, SA2 answered our question in the LS response [2] as below: 


From the answer to Q1, we see:

· For UE initiated Service Request, Service Accept can be included in the NAS PDU of the PDU SESSION RESOURE SETUP REQUEST message.

· For network triggered Service Request in CM-CONNECTED mode, there is no NAS PDU in the PDU SESSION RESOURE SETUP REQUEST 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: Service Accept could be included in the PDU SESSION RESOURE SETUP REQUEST message for UE initiated Service Request (RRC Connected).

Observation 2: Service Accept will not be included in the PDU SESSION RESOURE SETUP REQUEST message for network triggered Service Request in CM-CONNECTED mode (RRC Connected or RRC Inactive).

Observation 3: It’s unnecessary to include non PDU session related NAS PDU in the PDU SESSION RESOURE SETUP REQUEST message. However, there’s no explicit restriction for AMF to do that.

For Inactive state
Base on the observations above,  we discussed the use cases in the last RAN3 meeting, and majority of the companies agreed that PDU SESSION RESOURCE SETUP REQUEST message may piggyback non-PDU session related NAS PDU for a UE in RRC Inactive state.

From interface point of view, to be precious, it should be allowed to carry the NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message for a UE in RRC Inactive state, e.g. AMF may send the UE Configuration Update towards UE at any time, of course it’s possible to piggyback the NAS PDU in the concurrent PDU Session Setup procedure.
Question 1-1: Do you agree that it’s possible/allowed for AMF to piggyback a non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message for a RRC Inactive UE?  

	Company
	Comment

	CATT
	Yes.

As been discussed a lot, SA2 did not provide the clear use case to include non PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST currently. However, there’s also no explicit description to restrict or allow the AMF to carry non-PDU session related NAS PDU in this message. 

Service Accept will not be included in the PDU SESSION RESOURE SETUP REQUEST message for Inactive UE does not mean the other cases are precluded, some companies still believed that it’s possible to piggyback some non PDU session related NAS PDU (e.g. UE Configuration Update) for the Inactive UE. 

To be precious, it should be possible or allowed for AMF to piggyback a non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message for a RRC Inactive UE.

	Nokia
	Yes. According to SA2, it is not specified so an AMF may do it. However, if its delivery is failed by gNB, as per current TS 38.413 specifications, the NAS Non Delivery procedure will not be triggered because the NAS Non delivery procedure is only sent back when the non PDU session NAS PDU is sent in DL NAS Transport (see TS 38.413). According to TS 23.501 section 5.3.3.2.5, UE Release Request will be triggered back.

	Ericsson
	Yes. The NGAP protocol allows it. It is up to the AMF implementation.

	Huawei
	Yes, it is up to AMF implementation for the inactive UE. At least we can not exclude this case. 

	ZTE
	Yes, it is up to AMF implementation.

	
	


For RRC Connected State
From the observation 1, we could see the SERVICE ACCEPT could be included in the NAS PDU IE of the PDU SESSION RESOURCE SETUP REQUEST message in case of UE initiated Service Request procedure to active user plane of PDU session. In this case, the PDU SESSION RESOURCE SETUP REQUEST message is sent from AMF to NG-RAN for a UE in RRC-Connected states. 
In RRC Connected state, NAS Non delivery may be caused due to handover or some other reasons, the handling of NAS Non delivery is not clear. 
Question 1-2: Do you agree that the non-delivery of the non-PDU session related NAS PDU if received in the PDU SESSION RESOURCE SETUP REQUEST message in RRC Connected state should be indicated to 5GC?

	Company
	Comment

	CATT
	Yes.

Even if we started the discussion from the issue under RRC Inactive, we have discussed a lot on NAS non-delivery issue if received in PDU SESSION RESOURCE SETUP REQUEST message under both RRC Inactive and RRC Connected states.

And for the RRC Connected state, the issue is confirmed, but how to indicate the non-delivery of the NAS PDU is not clear in our specifications. Therefore, some kind of spec work is needed anyway. 

	Nokia
	In my understanding according to NGAP, if gNB fails to deliver the 5GC is already informed today because gNB shall send send the unsuccessful outcome message according to TS 38.413 section 10.4. 
This is because there is the following text in TS 38.413:

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.
This means that the gNB shall send back a PDU session setup response including the PDU session failed to setup and the criticality diagnostic IE. The criticality diagnostic will point to the NAS PDU IE which was not delivered. If the AMF receives the PDU session response with the PDU session failed to setup, it is clear that the NAS PDU was not delivered. We could further clarify this if that can help.


	Ericsson
	NG-RAN node should have the possibility to indicate the non-delivery.

We could let AMF to indicate when it is interested in having such feedback, to avoid any NBC issue as early discussed.

	Huawei
	Yes. 

The NG-RAN should indicate to the 5GC about the NAS non-delivery for the handover, or unreachable reason. 

	ZTE
	Yes, either by explict way (e.g. NAS non delivery ) or by implicit way (e.g. legacy failure procedure), the information need to be send to AMF.

	
	


On how to address the NAS non delivery issue identified in Q1-1 and or Q1-2, several solutions are provided in [4]:

· Solution 1: Reuse NAS Non Delivery Indication procedure to indicate the Non delivery of the NAS PDU piggybacked in the PDU Session Setup Request. (refer to [5] and [9])

· Solution 2: Specify something for PDU Session Setup Response, e.g. use the cause value "Xn handover triggered" to implicitly indicate the non-delivery of the NAS PDU.

· Solution 3: do nothing

· Solution 4: backwards compatible solution using PDU Session Setup Response.
In the previous discussion, majority of the companies preferred the solution 1. However, one company had some concerns on the backward compatible issue:

· For the “old-version” AMF, if it piggybacks the non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message, the reception of the NAS non delivery Indication in the AMF may be taken as an unexpected.

Question 1-3:  Which is the preferred solution on how to indicate the non-delivery of the non-PDU related NAS PDU if received in the PDU SESSION RESOURCE SETUP REQUEST message? Do you acknowledge the compatible issue if solution 1 is adopted?

	Company
	Comment

	CATT
	Slightly prefer the solution 1.

There’s already some analysis in the discussion paper [4].

For the solution 1, the existing NAS Non Delivery Indication procedure is reused. And we see any the “backward compatible issue” could be avoided by the good implementation.

For the option 2, it seems not good or feasible as the cause value is transparently transferred to SMF.

Solution 3 does not help to indicate the NAS non-delivery if piggybacked in the PDU SESSION RESOURCE SETUP REQUEST message.

Solution 4 details need to be explored, e.g. adding a new IE in PDU SESSION RESOURCE SETUP RESPONSE message to clearly indicate the non-delivery of the non-PDU session related NAS PDU received in the REQUEST message. 

	Nokia
	Solution 3

Solution 1 is not BC because if you read section 10.4, receiving a NAS Non Delivery for current AMF is incompatible with its receiver state (this is because AMF expect the NAS Non delivery only if the NAS PDU was sent via DL NAS Transport according to TS 38.413). 
The reason for choosing solution 3 is explained before: again, there are 2 cases:

1/ if UE is RRC inactive in gNB, the TS 23.501 says that gNB will send back a UE Release request (please see section 5.3.3.2.5 here copied for your reference:

If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6

2/ if UE is RRC connected in gNB, as explained before, the gNB will send back a PDU Session setup response message with “pdu session failed to setup” if it fails to deliver the NAS PDU according to TS 38.413 section 8.2.1.2 and section 10.4. This informs AMF that everything failed (including the delivery of the NAs PDU). 


	Ericsson
	Solution 1.

Solution 2 (such as unclear behavior) and solution 4 cause more issue (such as increased latency)

	Huawei
	Solution 1. 

We agree with CATT analysis. Solution 1 is clear, simple and unified solution. 


	ZTE
	One clarification of 2nd  case to Nokia: 

Assuming AMF sets up 3 PDU session, 2 of them success and 1 PDU session failed due to no resource in RAN node.

Then how does AMF to make sure the NAS PDU has been sent to the UE?

We prefer solution 1.

	
	


3.2 Initial Context Setup
In the previous meetings, the use case to piggyback the non-PDU session related NAS PDU in Initial UE Context Setup Request is acknowledged. How to indicate the non-delivery of the non-PDU session related NAS PDU if included in the INITIAL CONTEXT SETUP REQUEST message is the issue which should be resolved.

In the last RAN3 meeting, we discussed two solutions for ICSR case,

· 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.

And we tried to go for option 2 as the compromise, however, there’s no consensus on the details.

In this meeting, we would like to start from that, and firstly to confirm that ICSF (Initial Context Setup Failure) could be used to indicate the non-delivery of the non-PDU session related NAS PDU received in ICSR.

Q2-1. Do you agree that ICSF (Initial Context Setup Failure) could be used to indicate the non-delivery of the non-PDU session related NAS PDU received in ICSR?
	Company
	Comment

	CATT
	Yes

As the compromise solution we discussed the last meeting, we could start from that and continue with the text details if needed.

	Nokia
	Yes

Agree, we can accept the compromise and agree the CR in R3-213637 already presented by us for the last 2 RAN3 meetings.

	Ericsson
	As a compromise, if we are willing to solve the “NAS PDU” issue, we can agree to that ICSF may indicate the non-delivery of NAS PDU.

	Huawei
	Yes. This is compromised solution, given that the solution 1 could be agreed for the PDU session resource setup message. 

	ZTE
	Yes. We accepte the compromised solution.

	
	


For the CR work, some stage 3 description is added to use ICSF to indicate the NAS non-delivery in [8], as below:

 SHAPE  \* MERGEFORMAT 



And also some stage 2 texts in 38.300 (Referred to R3-214242) are as below:

 SHAPE  \* MERGEFORMAT 



Q2-2. Do you agree with the proposed change in [8] and [9] for the ICSR case?
	Company
	Comment

	CATT
	Yes

We are ok with the changes in both [8] and [9], as above.

	Nokia
	Yes

Changes above can be agreed. (just changing “refer to” into “as specified in” to reflect TS 38.413 style.

	Ericsson
	Fine with the change on TS 38.300.

For TS 38.413, a may is added in the above. And other editorial changes ( to make the sentence short).

	Huawei
	Agree. 

	ZTE
	Agree.

	
	

	
	


Furthermore, for the general function description in TS 38.410, companies believed the existing description for NAS Transport function is not precious, and proposed to change it as below (Referred to [6]):

 SHAPE  \* MERGEFORMAT 



Q3-1. Do you agree with the proposed change for TS 38.410 as in [6]?
	Company
	Comment

	CATT
	This is an easy correction/clarification to the function description in our stage 2, it would be good to have it.

	Nokia
	It is not an essential change but is ok. 

	Ericsson
	We cosigned this paper at the last meeting, please add back.

	Huawei
	Agree. 

	ZTE
	Agree. And will add Ericsson as co-signer.

	
	


4 2nd round discussion
Base on the discussion, we see the main divergence is on the solution to PDU Session Setup case. 4/5 companies prefer the solution 1, while 1/5 company still have some concern on NBC issue.

As some companies proposed, I would try to re-sort the whole package of CRs for NAS Non Delivery issue, and ask everybody if it’s agreeable. 

A whole package of CRs is as below:

[image: image4]
Note: if we can converge on this package, R3-213637 and R3-214242 need to be revised accordingly.
Q4-1. Do you agree with the package of CRs as above? 
	Company
	Comment

	CATT
	Yes.
It would nice to have this package of CRs, much clearer on NAS handling than before. Hope we could converge on it.

	
	

	
	

	
	

	
	

	
	

	
	

	
	


As some companies said if the whole package of CRs cannot be agreed, they would like to go back to the start point, do nothing for this issue. Any proposed way forward if we cannot converge on the package of CRs.
Q4-2. Any proposed WF if the answer to Q4-1 is “No”? 
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5 Conclusion, Recommendations
Base on the offline discussion, we converged to go for the whole package of CRs, the issue identified for NAS non-delivery is finalized.

Detail recommendations could be found in section 2.
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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. 








Upon reception of the INITIAL CONTEXT SETUP FAILURE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Setup Unsuccessful Transfer IE to the SMF associated with the concerned PDU session and may consider that theany NAS PDU that was included in the INITIAL CONTEXT SETUP REQUEST message was not delivered.





In case the UE is not reachable at the last serving gNB, the gNB shall fail any AMF initiated UE-associated class 1 procedure which allows the signalling of unsuccessful operation in the respective response message. It may trigger the NAS Non Delivery Indication procedure to report the non-delivery of any non PDU Session related NAS PDU received from the AMF as specified inrefer to TS 38.413 [26].





5.6 NAS Transport function 


The NAS Signalling Transport function provides means to transport or reroute a NAS message (e.g. for NAS mobility management), or report the non-delivery of a NAS message for a specific UE over the NG interface. 








Agree R3-214282 as it is. (CR for TS 38.410)


Agree R3-213633 as it is. (CR for TS 38.413, reflect the solution 1 for PDU Session Setup case)


Agree R3-214315(revision of R3-213637), with the wording as below: (CR for TS 38.413, reflect the solution for ICSR)


Upon reception of the INITIAL CONTEXT SETUP FAILURE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Resource Setup Unsuccessful Transfer IE to the SMF associated with the concerned PDU session and may consider that the NAS PDU included in the INITIAL CONTEXT SETUP REQUEST message was not delivered.





Revise �HYPERLINK "E:\\sunjiancheng\\AppData\\Local\\Temp\\360zip$Temp\\AppData\\Local\\Users\\eranisi\\AppData\\Local\\Microsoft\\Windows\\INetCache\\Content.Outlook\\Z2KN2WQ6\\Inbox\\R3-212892.zip" \t "_blank"��R3-214242�, with the wording as below:  (CR for TS 38.300)


NG-RAN node may trigger the NAS Non Delivery Indication procedure to report the non-delivery of the non PDU Session related NAS PDU received from the AMF as specified in TS 38.413 [26]. 


……


In case the UE is not reachable at the last serving gNB, the gNB shall fail any AMF initiated UE-associated class 1 procedure which allows the signalling of unsuccessful operation in the respective response message. It may trigger the NAS Non Delivery Indication procedure to report the non-delivery of any non PDU Session related NAS PDU received from the AMF as specified in TS 38.413 [26].








