3GPP TSG-RAN WG3 #113-e                                                                     R3-213667
Online, 16-26 August, 2021

Agenda Item:
9.3.4
Source:
CATT, Huawei, ZTE, Ericsson, Nokia, Nokia Shanghai Bell 
Title:
Further discussion on NAS Non Delivery

Document for:
Decision
1 Introduction

In the previous meetings, we discussed how to handle the NAS Non Delivery issue for Initial UE Context Setup and PDU Session Resource Setup procedures.
In RAN3#112-e meeting, we discussed how to compromise, the corresponding discussion were summarized in [1]. In the summary, it’s proposed that:
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However, we have not reached the consensus on the compromised solution as shown above. In this contribution, we further discuss the issue on top of the current status, and provide corresponding observations, proposals or WF.
2 Discussion
2.1 Issues to be resolved:
According to the previous discussions, we summarized the two main issues to be resolved:

1. Whether and how to indicate the NAS Non delivery for 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 confirmed. 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 TS 38.300, there’s already some description on handling of NAS non-delivery, as below:
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In TS 38.413, the description on the usage of the NAS NON DELIVERY INDICATION is as below:

[image: image3]
Observation 1: some companies think that the current stage 2 and stage 3 texts are not aligned on whether NAS Non Delivery Indication procedure could be used for Initial context setup case. There is no consensus on this.
In the previous meetings, we discussed the solutions, either use NAS Non Delivery Indication or use the failure message to indicate the non-delivery of the non PDU session related NAS PDU received in the INITIAL CONTEXT SETUP REQUEST message.

· 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. 

In the last meeting, we tried to compromise, using the failure message to implicitly indicate the non-delivery of the non PDU session related NAS PDU received in the INITIAL CONTEXT SETUP REQUEST message (option 2).

For the detail specification work, some companies prefer to use “may”, i.e. Initial Context Setup Failure message may be used to implicitly indicate the non-delivery of the non-PDU session related NAS PDU included in ICSR message, however, this is not acknowledged by all of the companies.

On the details of the specification work, no consensus is reached for now, we should further discuss the details on how to indicate the NAS non-delivery for ICSR case.
Proposal 1: ICSF could be used to indicate NAS non-delivery for ICSR case. The details should be further discussed.

2. Whether and how to indicate the NAS Non delivery for PDU Session Setup?
For RRC Inactive state:
From SA2’s Reply LS (S2-2103216), 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 message.

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.
Observation 2: PDU SESSION RESOURCE SETUP REQUEST message may piggyback non-PDU session related NAS PDU for a UE in RRC Inactive state.

For Inactive case, there’s already some stage 2 texts in 38.300 and 23.501 on handling of the non-delivered NAS PDU, as below:

[image: image4]
 
  SHAPE  \* MERGEFORMAT 



As highlighted above, in the current specification, it’s clearly specified that in case of UE is not reachable in RRC Inactive state(RAN Paging Failure) and there’s at least one pending NAS PDU for transmission, RAN shall initiate AN release procedure to move the UE CM state to CM-Idle and indicate to the AMF the NAS non-delivery.  

Observation 3: For RRC Inactive state, the NAS Non delivery could be implicitly indicated by using the AN Release procedure.
Some companies wonder if we could have a unique solution for Inactive and RRC Connected state to PDU Session Setup case.  We can further discuss it in the coming meeting.
For RRC Connected state:

From SA2’s Reply LS (S2-2103216), 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. For this case, NAS Non delivery may be caused due to handover or some other reasons, the handling of NAS Non delivery is not clear. 
From the discussion above, we should resolve the NAS Non Delivery issue for PDU session Setup in RRC connected state, e.g. for the handover case.

Observation 4: For RRC Connected state, non-PDU session related NAS PDU could be piggybacked in the PDU SESSION RESOURCE SETUP REQUEST message, the notification of the non-delivery is not clear now.

2.2 Potential Solutions:

To resolve the issue 2 as identified in section 2.1 on how to clearly indicate the non-delivery of the NAS-PDU if it’s piggybacked in the PDU Session Resource Setup Request, the following solutions are discussed:
Solution 1: Reuse NAS Non Delivery Indication procedure to indicate the Non delivery of the NAS PDU piggybacked in the PDU Session Setup Request. (As proposed in R3-212894)

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.

For the solution 1, we should allow to use NAS Non Delivery Indication in our spec. When the AMF piggyback the NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message, it should be ready to receive the non-delivery indication. The existing handling of the NAS Non Delivery Indication in AMF could be reused.
For the solution 2, double checked the structure of the PDU SESSION RESOURCE SETUP RESPONSE message, the failure cause is per PDU session and been transparently transferred to SMF in PDU Session Resource Setup Unsuccessful Transfer. As below, it seems not appropriate for AMF to analyze the cause value for each failed PDU session.
	PDU Session Resource Failed to Setup List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Failed to Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>PDU Session Resource Setup Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Unsuccessful Transfer IE specified in subclause 9.3.4.16.
	-
	


9.3.4.16
PDU Session Resource Setup Unsuccessful Transfer

This IE is transparent to the AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cause
	M
	
	9.3.1.2
	

	Criticality Diagnostics
	O
	
	9.3.1.3
	


From the analysis above, it is proposed to go for the solution 1, use existing NAS Non Delivery Indication to indicate the non-delivery of the non-PDU session related NAS PDU received in the PDU SESSION RESOURCE SETUP REQUEST message.
Solution 3: do nothing

Solution 4: backwards compatible solution using PDU Session Setup Response.
Proposal 2:Continue discussion on the solutions. Further discussion is needed on whether it’s applicable for both RRC_INACTIVE and RRC Connected state, or applicable for RRC Connected state only.
2.3 If any backward Compatible issue?
If to adopt the solution 1 as above, one company has 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.

We are not sure whether the “old-version” AMF will piggyback the UE level NAS PDU in this message, we assume the “old-version” AMF may not piggyback any UE level NAS PDU in the PDU Session Resource Setup Request Message if it could not handle the “unexpected” NAS Non Delivery Indication message. In this case, the non-PDU session related NAS PDU is sent via separate DL NAS TRANSFER message. 
Even if the “old-version” AMF piggyback the non-PDU session related NAS PDU in the PDU SESSION RESOURCE SETUP REQUEST message, the “unexpected” NAS Non Delivery indication received by the “old-version” AMF should be ignored. 
With the assumption above, there should be no big issue for the backward compatibility when introduce the solution 1.
Observation 5: backward compatibility issue needs to be continued as there is no consensus. ,

2.4 Potential Way Forward:

Base on the discussion above, the potential way forward is to resume from the “compromised solution” of the last meeting, try to refine and agree the corresponding CRs as below:
- Revision of R3-212881 CR for 38.410

- Revision of R3-212892 CR for 38.300

- Revision of R3-212893 CR for 38.413, reflect the change for Initial Context Setup

- Revision of R3-212894 CR for 38.413, reflect the change for PDU Session Setup (depending on the solution) 

Proposal 3: it’s proposed to continue the discussion with the above non agreed CRs a starting point.
3 Conclusion, Recommendations
In this contribution, we further discussed the use cases and solutions for the NAS Non Delivery issue. Based on the discussion, the following observations and proposals are proposed:
Observation 1: some companies think that the current stage 2 and stage 3 texts are not aligned on whether NAS Non Delivery Indication procedure could be used for Initial context setup case. There is no concensus on this.
Observation 2: PDU SESSION RESOURCE SETUP REQUEST message may piggyback non-PDU session related NAS PDU for a UE in RRC Inactive state.

Observation 3: For RRC Inactive state, the NAS Non delivery could be implicitly indicated by using the AN Release procedure.

Observation 4: For RRC Connected state, non-PDU session related NAS PDU could be piggybacked in the PDU SESSION RESOURCE SETUP REQUEST message, the notification of the non-delivery is not clear now.

Observation 5: the backward compatibility issue needs to be continued as there is no consensus,.
Proposal 1: ICSF could be used to indicate NAS non-delivery for ICSR case. The details should be further discussed.
Proposal 2: Continue discussion on the solutions. Further discussion is needed on whether it’s applicable for both RRC_INACTIVE and RRC Connected state, or applicable for RRC Connected state only.
Proposal 3: it’s proposed to continue the discussion with the below non agreed CRs as starting point:
- Revision of R3-212881 CR for 38.410

- Revision of R3-212892 CR for 38.300

- Revision of R3-212893 CR for 38.413, reflect the change for Initial Context Setup

- Revision of R3-212894 CR for 38.413, reflect the change for PDU Session Setup (depending on the solution)
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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)


�HYPERLINK "../AppData/Local/Users/eranisi/AppData/Local/Microsoft/Windows/3GPP/会议文件/RAN3/2021年/RAN3%23112e/Docs/R3-211924.zip"��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.








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 NAS PDU received from the AMF.





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 NAS PDU previously received within a DOWNLINK NAS TRANSPORT message over the NG interface.





TS 38.300:


If the last serving gNB receives DL data from the UPF or DL UE-associated signalling from the AMF (except the UE Context Release Command message) while the UE is in RRC_INACTIVE, it pages in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s).


Upon receiving the UE Context Release Command message while the UE is in RRC_INACTIVE, the last serving gNB may page in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s), in order to release UE explicitly.


Upon receiving the NG RESET message while the UE is in RRC_INACTIVE, the last serving gNB may page involved UEs in the cells corresponding to the RNA and may send XnAP RAN Paging to neighbour gNB(s) if the RNA includes cells of neighbour gNB(s) in order to explicitly release involved UEs.


Upon RAN paging failure, the gNB behaves according to TS 23.501 [3].





TS 23.501:


If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:


-     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,) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.


-     If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.











