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1. Introduction
The SA2 reply LS was received in S2-2201676, with the clarification of the SMF handlings of the NAS-PDU in the PDU session resource modify message. 
	SA2 thanks RAN3 for their LS on NAS PDU delivery during PDU Session modification procedure. SA2 discussed the option 1 and option 2, agreed that both options 1 and 2 can work.

Regarding the different understanding by RAN3, SA2 would like to provide following feedback:
<Skip the two understandings>
SA2 would like to clarify the following aspects:

· If the NAS PDU is received by the UE, SMF cannot send a NAS PDU Session Modification Reject message after the NG-RAN has indicated to SMF that N2 modification failed. In that case SMF has to trigger a “clean-up” by triggering a separate NAS PDN Session Modification procedure. 

· If NAS PDU was not received by the UE, SMF can send a NAS PDU Session Modification Reject after NG-RAN has indicated that the requested N2 modification failed. Therefore, Understandings 1 and 2 seem to assume Option 2.

· Regarding Option 2, understanding 2 is correct:

· If RAN replies with PDU SESSION RESOURCE MODIFY RESPONSE containing “PDU Session Resource Modify Response Item” for the PDU Session, then SMF assumes that NAS PDU was sent to UE, even if some QoS Flow modifications failed. 

· If RAN replies with PDU SESSION RESOURCE MODIFY RESPONSE containing “PDU Session Resource Failed to Modify Response Item” for the PDU Session, then SMF assumes that NAS PDU was NOT sent to UE. In this case the SMF could send a NAS Reject to the UE. 




This was discussed at last RAN3-114-e meeting discussed the PDU session resource modify message, with the following two options summarized in [1]. And SA2 agreed that both options 1 and 2 can work. 
	Choose one of the following text proposals for PDU Session modification corrections in the next meeting:

-Opt1: If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE.

-Opt2: The NG-RAN node shall pass the NAS-PDU IE received for the PDU session to the UE when modifying the PDU session configuration. The NG-RAN node does not send the NAS PDUs associated to the failed PDU sessions to the UE.

When the NG-RAN receives a PDU Session Resource Modify Request message which only includes the PDU Session AMBR IE, NG-RAN shall send NAS-PDU to UE when the PDU Session AMBR IE is modified successfully?


The contribution continues the discussion based on the SA2 reply LS, and proposes to go to option 2 above. 
2. Discussion
The following recaps the background problem: under what conditions the PDU session level NAS-PDU should be delivered to the UE which is related to the procedure texts highlighted as follows agreed in [2]. 
	8.2.3
PDU Session Resource Modify

<Skip the irrelevant>
For each PDU session included in the PDU Session Resource Modify Request List IE:
<Skip the irrelevant>

-
-
For each QoS flow included in the QoS Flow to Release List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated DRB.
-
If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE when modifying the Data Radio Bearer configuration. The NG-RAN node does not send the NAS PDU received for the PDU session when all the QoS flows to be added or modified are failed and no QoS flow was requested to be released, even if e.g. the NG-U UP TNL modification is successful. 


Under some circumstances, the SMF may send the NAS-PDU (NAS PDU session modification command) to update the PDU session level parameters but not related to QoS flow add/modify/release. Typically, in section 8.3.9 of TS 24.501, the NAS PDU session modification command from the SMF to the NG-RAN node may contain PDU session related information, e.g., session AMBR, RQ timer value, or QoS rules etc.  

However, the NG-RAN shall not pass the NAS-PDU to the UE, in case no data bearer configuration is modified. 

Taking the Session AMBR update as an example, the NG-RAN may receive the PDU Session Resource Modify Request message, including:
· The NAS-PDU including the Session AMBR 

· The PDU Session Aggregate Maximum Bit Rate IE

If the NG-RAN successfully update the PDU Session Aggregate Maximum Bit Rate, the NG-RAN may not need to update the data radio bearer configuration (via the RRCReconfiguration message). The consequence is that the NAS-PDU will not be sent to the UE. This however results at the out of synchronization between the UE and SMF, since the SMF may misunderstand the NAS-PDU is successfully signalled to the UE. 
2.1 Potential issues for option 1
For option 1, the NG-RAN will always deliver the NAS-PDU to the UE under all possible cases. This means even if the PDU session modify is totally failed, the NAS-PDU will be sent. 
Though it is pretty simple, this seems not a good approach while brings a big change compared to the original NG-RAN node behaviour.
Consider the following case: 
· Request: QoS flow 1 and QoS flow 2 are to be added. 

· NG-RAN Result: both QoS flow 1 and QoS flow 2 are failed. 

Then according to option 1 the NG-RAN will have to deliver the NAS-PDU to the UE. 
In addition, this also result at the different handlings of the NAS-PDU for the NG-RAN with respect the PDU session resource setup request message. It can be observed below that only when the PDU session is successfully established, the NAS-PDU is delivered to the UE. 
	<Excerpt from TS 38.413>
8.2.1
PDU Session Resource Setup

8.2.1.1
General

<Skip the irrelevant >

For each PDU session successfully established the NG-RAN node shall pass to the UE the PDU Session NAS-PDU IE, if included, and the value contained in the PDU Session ID IE received for the PDU session. The NG-RAN node shall not send to the UE the PDU Session NAS PDUs associated to the failed PDU sessions. 


2.2 Option 2 analysis
In this option, below provides the exemplary procedure texts. 
	-
If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE when the NG-RAN reports the PDU Session Resource Modify Response Transfer IE contained in the PDU SESSION RESOURCE MODIFY RESPONSE message. 


Basically, this option is a simple and clean approach for both RAN and SMF perspective, due to the following reasons. 
· The SMF can directly be aware of the NAS-PDU delivery based on the PDU Session Resource Modify Response Transfer IE. 
· This option is pretty aligned with the original procedure texts in an unambiguous way. 
· It keeps aligned with the NG-RAN RAN node handling for the NAS-PDU in the PDU session resource setup request message. 

Proposal 1: Correct the PDU session resource modify procedure texts on the PDU session level NAS-PDU according to the option 2 above. 

Then for those cases listed in [1], the delivery status of the NAS-PDU is provided as follows. 
· Case 1: PDU session modification without QoS flow to be added or modified or released. 

-
Request: the NAS-PDU including the Session AMBR, the PDU Session Aggregate Maximum Bit Rate IE
- NG-RAN Result: the PDU session AMBR is updated
The RAN will send the NAS-PDU to the UE. 
· Case 2:  All QoS flows to be added or modified but are failed
· Request: QoS flow 1 and QoS flow 2 are to be added. 

· NG-RAN Result: QoS flow 1 is added, while QoS flow 2 is failed. 

The RAN will send the NAS-PDU to the UE. The SMF can derive that the NAS-PDU is delivered upon receiving the PDU Session Resource Modify Response Transfer IE contained in the PDU SESSION RESOURCE MODIFY RESPONSE message, and try to re-synchronize with the UE again with another around PDU session modify procedure. 

· Case 3:  QoS flow to add is failed with one QoS flow to be release. 

· Request: QoS flow 1 to be added, QoS flow2  to be released

· NG-RAN Result: QoS flow 1 is failed to be added, while QoS flow 2 release is always successful. 

The NAS-PDU should be delivered to the UE. Same as case 2. 
· Case 4: The NAS-PDU is delivered for both options;
· Request: QoS flow 1 & 2 to be added, and PDU Session AMBR IE to be modified

· NG-RAN Result: All QoS flows to be added are failed, while update of PDU Session AMBR IE is always successful.
The NAS-PDU should be delivered to the UE. Same as case 2. 
In addition, based on the SA2 reply LS, the SMF may

· trigger a network-initiated PDU session modify procedure when it receives the QoS Flow Failed to Add or Modify List IE in the PDU Session Resource Modify Response Transfer IE contained in the “PDU Session Resource Modify Response Item” for the PDU Session. Below provides an exemplary example. 
	The list of QoS flows which have failed to be setup or modified, if any, in the QoS Flow Failed to Add or Modify List IE in case the PDU Session Resource Modify procedure is triggered by QoS flow setup or modification. The SMF may trigger the network requested PDU Session Modification for the concerned PDU session as specified in TS 23.502 [10].


· Send the PDU session reject when it receives the PDU SESSION RESOURCE MODIFY RESPONSE containing “PDU Session Resource Failed to Modify Response Item” for the PDU Session. 
	For each PDU session which failed to be modified, the PDU Session Resource Modify Unsuccessful Transfer IE shall be included containing the failure cause. The SMF may send a PDU Session Modification Reject as specified in TS 23.502 [10].


Proposal 2: Specify in the procedure text that the SMF shall re-synchronize with the UE with the new PDU session modify procedure in case of any out-of-synchronization. 

RAN3 can reply to SA2 with the above proposals, for which SA2 can update the specification accordingly. 
Proposal 3: RAN3 agree to send reply LS to SA2 with the final conclusion. 

3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Correct the PDU session resource modify procedure texts on the PDU session level NAS-PDU according to the option 2 above. 

Proposal 2: Specify in the procedure text that the SMF shall re-synchronize with the UE with the new PDU session modify procedure in case of any out-of-synchronization. 

Proposal 3: RAN3 agree to send reply LS to SA2 with the final conclusion. 

The corresponding CRs for TS 38.413 is provided in [3-4], and the draft reply LS is in [5].
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