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1 Introduction

This is the summary document for the following come back: 

CB: # 11_NAS_PDUDelivery

- If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE regardless of the outcome of the PDU Session Resource Modification?

- 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 when all the QoS flows to be added or modified are failed, no QoS flow to be released and no PDU Session Aggregate Maximum Bit Rate is included, even if e.g. the NG-U UP TNL modification is successful?

- The PDU session NAS PDU is sent only when the PDU session management procedure is successful? 

- AMF may only update “PDU Session Aggregate Maximum Bit Rate” without impact any DRB related parameters, in this case, PDU level NAS PDU has to be sent to UE. The IE is only not delivery to the UE when all the data flow configured failed which not related to parameter update related to PDU sessions?

- Check group understanding case by case, capture agreements and provide CRs if agreeable

(CATT - moderator)
Summary of offline disc R3-221003
I plan to have two rounds of email discussion. The first round focuses on scenarios and solutions and discuss the potential CRs/LS in the second round. Please provide your views of first round before  00:00 UTC Friday January 21th
2 For the Chairman’s Notes

Propose the following:  
3 First Round
In this meeting, different proposals on how to update the current paragraph on NAS PDU delivery are raised[1][2][3][4][5][6].Before working on solutions, we would like to discuss the behaviour of NG-RAN node/SMF in different scenarios on this issues first.
3.1 Scenarios
According to [1], there are 3 scenarios on NAS Modification.
Scenario 1: NAS Modification containing parameters transparent to the gNB, i.e. modification of RQI timer. 
In this case, obviously, the N1 SM information should always be delivered to UE. Moreover, we think the NAS message could be transferred via Downlink NAS message transfer instead of PDU Session Modification Request message in this scenario.
Proposal 1: The N1 SM information should always be delivered to UE in scenario 1.

Companies are invited to provide views on above analysis:
	Company
	Agree or not
	Comments

	Huawei
	See comments
	The PDU session NAS-PDU contents is transparent to the NG-RAN node. Then the NG-RAN node is not aware of any parameters contained the NAS-PDU (though it can *guess* something based on the other NGAP IEs which is not “trustable”), thus can not easily make such decision. 
Our view is to have simple NG-RAN node handling of the PDU session-NAS-PDU for the medication case (align with the PDU session setup case)




Scenario 2: NAS Modification containing parameters linked to a modification requested to gNB in the PDU Session Modify request transfer IE e.g. addition/Modification/release of QoS Flow, PDU session AMBR.
For this scenario, we have to check the IEs included in PDU Session Modify request transfer IE. In PDU Session Modify request transfer IE, several kinds of information are included as below:
Type1: IEs which include information that would always be accepted by NG-RAN node and has associated NAS PDU at the same time:
                PDU session AMBR, QoS flow to be released.
Type2: IEs that include the information that may be rejected by NG-RAN node
                 Qos flow to be add/modified 
Type3: IEs which include information that would always be accepted by NG-RAN node while has no associated NAS PDU:
               UL TNL information, network instance, security indication.
In the following table, we provide analysis on the behavior of NG-RAN node and SMF in different cases:
	The IEs included in PDU Session Resource Modify Response Transfer IE
	Is the PDU session modification successfully?
i.e. PDU Session Modify response transfer IE is included in the response message instead of PDU Session Modify unsuccessful transfer IE.
	Whether NG-RAN node would send the NAS-PDU to UE?
	Whether SMF would send another N1 SM information to UE after receive the N2 feedback from NG-RAN node?

	Case1: Only Type 1 IE 
	Yes
	Yes
	No

	Case 2: Only Type 2 IE And the add/modify is completely or partially successful

	Yes

	Yes

	No for completely successful scenario.

	
	
	
	Yes for partially successful scenario. The SMF would send another PDU Session Modify Command message to do the re-synchronization between UE and network.

	Case 3: Only Type 2 IE And all the add/modify failed
	No
	No
According to current statement in 38.413,the NG-RAN node would not send the NAS PDU to UE in this case.
Another reason is that for UE triggered PDU session modification procedure, the expected feedback in UE side would be either PDU Session Modification Reject message or PDU Session Modification Command message, not both of them.
	Yes 
If the QoS flow addition/modification is triggered by UE, the SMF would send N1 message PDU Session Modification Reject to UE.(see note1)
If the modification is triggered by SMF/AF, no message is needed since the modification completely failed and the status in NG-RAN, CN and UE are already aligned.

	Case 4:Type 1 IE + Type 3 IE
	Yes
	Yes
	No

	Case 5: Type 2  IE +Type 3 IE

And the add/modify is completely or partially successful

	Yes
	Yes
	Same as case 2

	Case 6: Type 2  IE +Type 3 IE

And all the add/modify failed.

	Yes
	No
	Same as case 3

	Case 7:Type 1 + Type 2

And the add/modify is completely or partially successful.

	Yes
	Yes
	Same as case 2

	Case 8: Type 1 + Type 2

And all the add/modify failed


	Yes
	Yes
	Yes

The SMF need to send another PDU session modify command message to do the re-synchronization i.e.to remove the added flow /revoke the modification included in the previous N1 SM information which is delivered to UE.


Note 1: This comes from the following statement in 23.502:

 If the PDU Session modification is UE triggered and the N2 SM information indicates modification failure, the SMF shall reject the PDU session modification by including a N1 SM container with a PDU Session Modification Reject message (see clause 8.3.3 of TS 24.501 [25]) in the Nsmf_PDUSession_UpdateSMContext Response in step 7b. Step 8 is skipped in this case.

Companies are invited to provide views on above analysis:
	Company
	Agree or not
	Comments

	Huawei
	See comments
	See comments to Q1.
Also it seems to us that RAN3 can not give solution based on the possible NAS-PDU contents (even so, it will not be exhaust).  

Our view is that we need a simple solution for the NG-RAN node, instead of *guessing* the NAS-PDU contents for the NG-RAN to make a decision. 

Also we are not sure that PDU session AMBR update will be always be successful, e.g., if the calculated UE-AMBR is not acceptable?  

	
	
	

	
	
	


Scenario 3: NAS Modification containing both parameters transparent to the gNB and parameters linked to a modification requested to gNB in the PDU Session Modify request transfer IE.
Obviously, scenario 3 is the combination of scenario 1 and scenario 2.Since in most cases in scenario 2(i.e. case 1,2,4,5,7,8),NG-RAN node would always send the NAS PDU to UE, there is no problem for the combination of scenario 1 and scenario 2 in these cases.
Then we check the combination of case 3/6 in scenario 2 and scenario 1. First, we would like to analyse whether the update of RQ timer would only be included in network request PDU session modification procedure. According to the following statement in 24.501, it seems the update of RQ timer could only be included in network-requested PDU session modification procedure.
If the RQ timer value was received neither in the UE-requested PDU session establishment procedure of the PDU session nor in any network-requested PDU session modification procedure of the PDU session, the default standardized RQ timer value is used.
Observation: If the RQ timer is included in the N1 PDU Session Modification Command message, the NAS modification procedure could only be initiated by network not UE.

Then according to the previous analysis, the NG-RAN node would not send the NAS PDU to UE in case 3/ 6. Considering it is network-requested PDU session modification procedure, the SMF would not send N1 message PDU Session Modification Reject to UE. To make it work, it would send another N1 message PDU Session Modification Command which only include RQ timer to UE considering the previous N1 NAS message is not delivered to UE.
To make scenario 3 work, the behavior of NG-RAN node and SMF in scenario 3 is summarized as below:
	
	Is the PDU session successfully modified?i.e.
	Whether NG-RAN node would send the NAS-PDU to UE
	Whether SMF would send another N1 SM information to UE

	Scenario 3-1:

Combination of scenario 1+case (1,2,4,5,7,8) in scenario 2
	Yes
	Yes
	Same as what it is in the corresponding case in scenario 2

	Scenario 3-2:

Combination of scenario 1+ case 3 in scenario 2 
	No
	No
	SMF would send another N1 message PDU Session Modification Command which only include RQ timer to UE considering the previous N1 NAS message is not delivered to UE.

	Scenario 3-3

Combination of scenario 1+ case 6 in scenario 2
	Yes
	No
	SMF would send another N1 message PDU Session Modification Command which only include RQ timer to UE considering the previous N1 NAS message is not delivered to UE.


Companies are invited to provide views on above analysis:
	Company
	Agree or not
	Comments

	Huawei
	
	See our comments above. 

	
	
	


3.2 Solutions
3 alternatives are provided in this meeting as below:
Alternative 1: If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE
For this alternative, obviously, it contradicts with case 3/6 in scenario 2 and scenario 3-2/3-3.
Alternative 2: 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 or 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 in case the concerned PDU session is successfully modified.
For this alternative, obviously, it contradicts with case 6 in scenario 2 and scenario 3-3.
Alternative 3: 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 when all the QoS flows to be added or modified are failed, no QoS flow to be released and no PDU Session Aggregate Maximum Bit Rate is included, even if e.g. the NG-U UP TNL modification is successful.
It seems this alternative is aligned with above analysis.
Observation: It seems alternative 3 is aligned with the analysis on scenarios and also the current statement in RAN3 spec and SA2 spec.

However, for this issue, we do acknowledge that the scenarios are complicated and it seems not a best way to always listed all the IEs/cases in the spec as alternative 3 does. With that, we propose the following two options:
Option 1: Adopt alternative 3 and send a LS to SA2/CT1 on the decision in RAN3 and confirm whether the understanding on the behavior of SMF in RAN3 is correct or not, especially in case 3,6,8 of scenario 2 and scenario 3-2/3-3.
Option 2: Adopt alternative 1 which is the cleanest one in RAN side and inform SA2/CT1 to update their spec, e.g. remove the description that If the PDU Session modification is UE triggered and the N2 SM information indicates modification failure, SMF shall reject the PDU session modification by including a N1 SM container with a PDU Session Modification Reject message.in 23.502.
It has to be noted that option 2 is not backward compatible. For example, if a new NG-RAN node with a new version interacts with a SMF of old version, UE would still receive both N1 message PDU Session Modification Command and N1 message PDU Session Modification Reject for the same N1 message PDU Session Modification Request which would cause error inside UE. From this point of view, option 2 seems also not preferable
Companies are invited to provide views on which option is preferred, or any other options:
	Company
	Option1 or Option 2
	Any other option?

	Huawei
	Neither. 


	Alternative 2: only when the PDU session modify is successful, the NAS-PDU is delivered. 
· It keeps aligned with the NG-RAN RAN node handling for the NAS-PDU in the PDU session resource setup request message
· the SMF can directly be aware of the NAS-PDU delivery result upon the PDU Session Resource Modify Response Transfer IE
For option 1 (alternative 3): 
· Complicated handling for the NG-RAN node. The NG-RAN will have to decide based on the NGAP IEs to make decision. 

· what if the PDU-session-AMBR modify will be failed. 
For option 2 (alternative 1):
· In case of all QoS flows to be added are failed, the NAS-PDU has to be delivered. 

· The NG-RAN will have the different handlings of the NAS-PDU with respect to the PDU session resource setup request message.


4 Conclusion

The following is proposed:

Proposal 1: TP...
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