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1 Introduction

CB: # 25_NASnonDelivery

- (E///,CATT) use the NAS non delivery procedure to inform AMF when the non PDU session related NAS PDU is not delivered to the UE

- (Nok,Or) Nothing needs to be done for the scenario 1 of PDU Session Resource Setup; existing Initial Context Setup Failure solves scenario 2 – nothing needs to be done; this can be further clarified, if needed, with an NGAP CR

- (CATT,HW) 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; use NAS Non Delivery Indication to transfer back the non-delivered non-PDU session related NAS PDUs in the PDU SESSION RESOURCE SETUP REQUEST and INITIAL CONTEXT SETUP REQUEST messages

- (ZTE) For those piggy-back non PDU session related UE NAS PDU cases, the handling can follow the same logic in 4G. If piggyback procedure fails, then the whole class1 procedure fail; we should clarify this in the init ctxt setup fail message

- consensus to add clarification in PDU session res setup req / init ctxt setup req messages?

- st2 clarification needed?

- check details

(CATT - moderator)

Summary of offline disc R3-212621 
2 For the Chairman’s Notes

Propose the following:
The compromised solution as below is agreed:

· Only address the NAS Non-delivery issue in Rel-16;

· the non-delivery of the non-PDU session related NAS PDU in PDU SESSION RESOURCE SETUP REQUEST message is indicated to AMF via the NAS Non Delivery Indication procedure; 

· the non-delivery of the non-PDU session related NAS PDU in INITIAL CONTEXT SETUP REQUEST message is indicated to AMF via the Initial Context Setup Failure message implicitly;
· No LS out is needed.
Corresponding CRs and draft CR listed below are agreeable:

· R3-211776 is revised in R3-212892
· R3-211640 is revised in R3-212893 (CR rev. number: 1)
· R3-211924 is revised in R3-212894 (CR rev. number: 5)
· New CR for TS 38.410 in R3-212881
· The CRs R3-211774, R3-211812 and R3-211871 are merged, and the other contributions in section 9.3.1 are noted.

The topic of NAS Non Delivery could be closed.

3 1st round discussion 

In the RAN3#110e, we discussed how to handle the NAS non delivery issue but not reached the consensus at that time. We sent the LS to SA2 [1] for further clarification and guidance. SA2 discussed and replied the LS [2].

In this summary, we will further discuss the issue base on the answer of SA2 and corresponding 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: 

 SHAPE  \* MERGEFORMAT 



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.

From the companies’ contributions, the potential ways to go in NG-RAN:

· Only focus on RRC-Inactive state, no issue to be addressed for PDU Session Setup. And for RRC-connected state, which can simply rely on retransmission timer in the UE. ([8][14])

· Handle the NAS non delivery issue for the non-PDU session related NAS received in the PDU SESSION RESOURE SETUP REQUEST message, irrespective the UE is in RRC Connected or RRC Inactive state. ([3][11][17])

Question 1-1: 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

As been specified in the existing NGAP, for the RRC Connected state,  the NAS non-delivery may be caused by several reasons, e.g. "NG intra system handover triggered", "NG inter system handover triggered" or "Xn handover triggered".  

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 also be addressed. This could not simply rely on retransmission or other kinds of implementation.

The most straightforward way is to have the same handling for the non-delivered non-PDU session related NAS-PDU received in different DL messages.

	Huawei
	Yes,

First we think the discussion here should be generic enough including RRC connected and RRC inactive, though it is initially triggered by the latter. 

Second, for connected UE, relying on retransmission timer in the UE may have the mis-alignment problem between the UE and 5GC. In this case, the 5GC thinks that the NAS-PDU (e.g. Service Accept) is successfully transmitted to the UE, but receives another NAS-PDU (e.g. the service request) containing the same contents. 

	ZTE
	Depends on the scenario to be solved.
For RRC_INACTIVE state of UE, taken the reply from SA2 into account, only the INITIAL CONTEXT SETUP REQUEST procedure needs to be considered.

If we want to include RRC_CONNECTED mode UE, as proposed in R3-206074, for the PDU Session Resource Setup procedure, the NG-RAN node shall trigger the NAS Non Delivery Indication procedure when the procedure fails.

	Nokia
	No.

The whole discussion from the beginning was targeting network-triggered message that cannot be delivered in RRC_INACTIVE state when UE is not reachable and this was in order to avoid useless retransmission by the sender in the core network. There has never been any problem in UE-triggered procedures where UE is connected and normal procedures and defense timer in UE apply.

	Ericsson
	Yes

The most clean and easy way is to use the “NAS non delivery procedure” to inform CN when the “non-PDU session related NAS-PDU” is not delivered to the UE, regardless of which message carries it.

	
	

	
	


Question 1-2: Do you think it’s possible for AMF to carry a non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message for a RRC Inactive UE?

	Company
	Comment

	CATT
	Yes, it should be possible.

From the answer 1 of the SA2 LS response [2], 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. E.g., we assume AMF may generate a UE CONFIGURATION UPDATE for a CM-CONNECTED UE at any time, irrespective the UE is in RRC Connected or RRC Inactive state.

	Huawei
	Yes, we should not exclude this possibility (based on the SA2 reply LS), even for future purpose. 

	ZTE
	According to the LS above, it’s unnecessary to include non PDU session related NAS PDU in the PDU SESSION RESOURE SETUP REQUEST message.

	Nokia
	No. TS 38.413 prevents it.

3GPP specification don’t explicitly bad implementations and that is why 3GPP specification don’t specify all what nodes shouldn’t do, otherwise could be infinite! In the present case it is clear from TS 38.413 3GPP specification that if AMF includes a non-PDU session related NAS PDU in PDU Session Resource Setup Request and this gets not delivered due to UE not reachable in RRC INACTIVE then the AMF will get no feedback given that TS 38.413 clearly specifies as today that NAS NON Delivery procedure is reserved for DL NAS Transport non delivery. Therefore, an AMF deciding today to send a non-PDU session related NAS PDU in PDU Session Resource Setup Request should be prepared to receive no acknowledgement. This is obviously a sub-optimal implementation given that it can delivery this “other” NAS PDU in a DL NAS Transport where it would be acknowledged. But nothing prevents bad implementations.

	Ericsson
	It is allowed.

	
	

	
	


Question 1-3:  How to address the nas non delivery issue for a non-delivered non-PDU related NAS PDU if received in the PDU SESSION RESOURCE SETUP REQUEST message for RRC Connected (or RRC Inactive) UE?

	Company
	Comment

	CATT
	From the discussion in Q1-1 and Q1-2, we believe that the handling of nas non delivery issue is needed if non-PDU related NAS PDU is included in the PDU SESSION RESOURCE SETUP REQUEST message.
As there’s no failure response for the PDU Session Resource Setup procedure, the most straightforward way is to reuse the existing NAS Non Delivery Indication procedure to indicate the non-delivery of the non-PDU session related NAS PDU received in the PDU SESSION RESOURCE SETUP REQUEST message, irrespective the RRC state is RRC Connected or RRC Inactive.

	Huawei
	Agree with CATT

	ZTE
	If there is no such case for RRC_INACTIVE state of UE, then no solution is needed.

	Nokia
	Sending a non-PDU session related NAS PDU in PDU Session Resource Request is not allowed today as per TS 38.413 as explained above. Therefore, a good implementation would not do it if it expects an acknowledgement of non delivery. Please note that a different design could have been possible at the beginning of release 15, but any change now of TS 38.413 would be non backwards compatible.

	Ericsson
	See Q1 answer.

	
	

	
	

	
	


Base on the discussion above, 

3/5 companies believe the NAS non delivery issue should be addressed for non-PDU session related NAS PDU received in the PDU SESSION RESOURCE SETUP REQUEST message, irrespective its RRC Inactive or RRC Connected. 

1/5 company believes we should only focus on the issue identified for Inactive state, and the NAS non delivery issue for UE initiated Service Request does not need to be addressed, and use NAS Non Delivery Indication may cause the backwards compatible issue. 

1/5 company is natural on whether need to address the issue for RRC Connected. 

3.2 Initial Context Setup
From the answer to Q2, SA2 believed that both solutions have pros and cons, and encourage RAN3 to make the decision.

From the contributions, two solutions are provided:

· Option 1: Send back to AMF the non-delivered non-PDU session NAS PDU via existing NAS non-delivery procedure. (Refer to [3][11][17])

· Option 2: INITIAL CONTEXT SETUP FAILURE message is used to implicitly indicate the non-delivery of the NAS PDU. (Refer to [8] [14])

Question 2: 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, as a unified solution could be used to indicate the non-delivery of the non-PDU session related NAS PDU if received in INITIAL CONTEXT SETUP REQUEST, PDU SESSION RESOURCE SETUP REQUEST and DOWNLINK NAS TRANSFER messages. 

	Huawei
	We prefer option 1 to have a unified approach, which allows the NG-RAN to have a unified handlings for the non-PDU session related NAS-PDU. 

	ZTE
	We prefer option2 in order to align with LTE behaviour. The corresponding CRs are provided in R3-211860 and R3-211871.

	Nokia
	Again, only option 2 is allowed by 3GPP standards today. This is because TS 38.413 currently restricts the usage of NAS Non Delivery procedure to NAS PDU received in DL NAS Transport. 

We could have designed things differently at the beginning of release 15 but now it is too late to change and everything is fine today because there is indeed only option 2 possible. Any change to introduce suddenly a second option (i.e. option 1) would just only create damages because introducing new variants is products non expected by products on field.

	Ericsson
	Option 1.

	
	

	
	

	
	


Base on the discussion above, 

3/5 companies prefer to use NAS Non Delivery Indication for Initial Context Setup Request.

2/5 companies prefer to use Initial Context Setup Failure to implicitly indicate the NAS non-delivery.

3.3 Potential LS reply
Some companies proposed to further reply the LS to SA2 (refer to [10][20]).

Question 3: Do you think we should further reply the LS to SA2?

	Company
	Comment

	CATT
	Depends

The most essential thing is to finalize the solution on handling of non-delivered non-PDU session related NAS PDU if received in the INITIAL CONTEXT SETUP REQUEST, PDU SESSION RESOURCE SETUP REQUEST messages.

We are ok to inform SA2 the final decision for the nas non delivery issue and attach the corresponding CRs agreed in RAN3 for information. 

	Huawei
	Yes. SA2 should be informed to decide whether to update their spec if any consensus can be made at this meeting. 

	ZTE
	Depends on the conclusion.

	Nokia
	No. We should now stop this stupid academic ping-pong with SA2 for a non-existing issue. Again, nothing is broken in current 3GPP specifications, everything works well and any change can only bring damages as explained above.

	Ericsson
	We are open to this proposal.

	
	

	
	


4 2nd round discussion
Thanks all for the input. 

According to the company views, it seems not easy to reach the consensus. As the moderator of this email discussion, I would suggest everyone to make one step further to consider the potential compromised solution:

· Only address the NAS Non-delivery issue in Rel-16;

· the non-delivery of the non-PDU session related NAS PDU in PDU SESSION RESOURCE SETUP REQUEST message is indicated to AMF via the NAS Non Delivery Indication procedure; 

· the non-delivery of the non-PDU session related NAS PDU in INITIAL CONTEXT SETUP REQUEST message is indicated to AMF via the Initial Context Setup Failure message implicitly.
· LS out is not needed.
Question: Do you agree with the compromised solution as above? If your answer is “No”, please specify the preferred way forward if any.
	Company
	Comments

	ZTE
	Fine with this compromised solution. 

	Nokia
	OK

	Ericsson
	The compromised solution does not improve anything.
If the general solution cannot be agreed, we propose to keep the specification unchanged as today and we close this topic.

	Huawei
	OK. 

	
	


If the compromised solution is agreeable, as the moderator, we would like to further propose to merge the corresponding CRs for TS 38.413, as listed below:

	R3-211774
	NAS PDU handling (Ericsson)
	CR0439r2, TS 38.413 v16.5.0, Rel-16, Cat. A

	R3-211640
	Correction of NAS PDU Non Delivery (Nokia, Nokia Shanghai Bell, Orange)
	CR0573r, TS 38.413 v16.5.0, Rel-16, Cat. F

	R3-211812
	Correction to NAS Non Delivery Indication_g50 (CATT)
	CR0585r, TS 38.413 v16.5.0, Rel-16, Cat. A

	R3-211871
	Correction on NAS non delivery for R16 (ZTE Corporation)
	CR0591r, TS 38.413 v16.5.0, Rel-16, Cat. A

	R3-211924
	NAS Non-Delivery (Huawei)
	CR0376r4, TS 38.413 v16.5.0, Rel-16, Cat. A


Question: Do you agree to proceed the CR work the way as proposed above, i.e. merge the company CRs for TS 38.413 ?

	Company
	Comments

	ZTE
	R3-211871 can be taken as the starting point.

	Nokia
	We propose two different CRs to acknowledge the compromise:
· Revision of 1812 for the NAS Non Delivery of PDU Session Request

· R3-211640 for the Initial Context Setup.

	Huawei
	OK. Let us finalize this at this meeting. 


	
	

	
	


5 Conclusion, Recommendations
The compromised solution as below seems agreeable:

· Only address the NAS Non-delivery issue in Rel-16;

· the non-delivery of the non-PDU session related NAS PDU in PDU SESSION RESOURCE SETUP REQUEST message is indicated to AMF via the NAS Non Delivery Indication procedure; 

· the non-delivery of the non-PDU session related NAS PDU in INITIAL CONTEXT SETUP REQUEST message is indicated to AMF via the Initial Context Setup Failure message implicitly.
· No LS out is needed.
The proposed CR work:

· R3-211924 is revised in R3-212894 (CR rev. number: 5), reflect the change for PDU Session Setup.
· R3-211774, R3-211812 are merged.

· Only the change to “9.2.5.4 NAS NON DELIVERY INDICATION” should be sufficient.
· R3-211640 is revised in R3-212893 (CR rev. number: 1), reflect the change for Initial Context Setup, the proposed wording:
· R3-211871 is merged.

· The wording could be revised to “and may consider that any NAS PDU that was included in the INITIAL CONTEXT SETUP REQUEST message was not delivered.”
· R3-211776 is revised in R3-212892, refine the stage 2 texts in TS 38.300.
· Potential texts for section 7.6: “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.”
· Change to 9.2.2.1: “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.”
· New CR R3-212881, refine the stage 2 texts for NAS transport procedures in TS 38.410.
· Change to section 6.3, “The NAS transport procedures enable transparent transfer of NAS signalling data between the AMF and the UE or reporting the non-delivery of a non-PDU session related NAS PDU previously received by the NG-RAN node.”
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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. 











