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1. Introduction
In RAN3#114-e meeting, there were some initial discussions on NAS PDU delivery during PDU session modification procedure and no conclusion was made. In this contribution, we make further analysis and provide proposals accordingly.
2. [bookmark: OLE_LINK78][bookmark: OLE_LINK79]Discussion
2.1 Scenarios
In last RAN3 meeting, different cases are raised. Here, we would like to analyse the behaviour of NG-RAN node in the different scenarios firstly.
[bookmark: OLE_LINK97][bookmark: OLE_LINK98]Case 1: Only PDU session AMBR is updated and no QoS flow to be added/modified/released
For this case, one question raised in last RAN3 meeting is that whether the NG-RAN node may reject the updated PDU session AMBR. There are two different understanding on this issue
Understanding 1: The update of PDU session AMBR is always successful
Understanding 2: It is possible that NG-RAN node could not accept the updated PDU session level AMBR.If failed,the NG-RAN node needs to inform CN node.
From our point of view, the PDU session AMBR is mainly used by the NG-RAN node to calculate UE AMBR, there is no reason for NG-RAN node to reject this information. Thereby, we think there is no failure case for the update of PDU session level AMBR, similar as the update of UL tunnel for the PDU session.
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Proposal 1: It is proposed to discuss whether the PDU session AMBR update procedure may fail or not and have an agreement on understanding 1.
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]In case the procedure is always successful, there is no doubt that the NG-RAN node should send the associated NAS-PDU to UE.
[bookmark: OLE_LINK115][bookmark: OLE_LINK116][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK50][bookmark: OLE_LINK51]Proposal 2: It is proposed that the NG-RAN node should send the associated NAS-PDU to UE if only PDU session AMBR is included in PDU Session Modification procedure.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK38][bookmark: OLE_LINK39]Case 2: No update of PDU session AMBR and NG-RAN node can not accept any of the add/modification/release of the QoS flow(s).
[bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK40][bookmark: OLE_LINK41]For this scenario, there was controversy whether NG-RAN node should send the NAS-PDU to UE when it reject all the add/Modification/Release of the flows in the PDU session. During the discussion, there were views that the NG-RAN node should always send the N1 container PDU session modification command to UE no matter whether NG-RAN node could accept any of the requested  add/Modification/Release or not. It could work for SMF initiate PDU session modification procedure i.e. the SMF could send another N1 PDU session modification command message to UE after SMF receive the feedback from NG-RAN node on the failure. However, there would be problem for UE initiated PDU session modification procedure.
In 23.502, there is following description:
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.
According to above description, the interaction between UE and SMF and between NG-RAN node and SMF could be depicted as below:


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the above flowchart,the question is whether NG-RAN node should send the N1 message PDU Session modification command to NG-RAN node or not between step 2 and 3.Acording to the figure on UE initiated PDU session modification procedure in 24.501, UE would wait for either PDU session modification reject message or PDU session modification command message and stop T3581.Thereby,it would bring confusion to UE if UE receive both PDU session modification command and PDU session modification reject message corresponding to a PDU session modification request message.[image: ]
[bookmark: OLE_LINK117][bookmark: OLE_LINK118][bookmark: OLE_LINK119][bookmark: OLE_LINK120]Observation1：For UE initiated PDU session modification procedure, UE would only expect either network-requested PDU session modification procedure or PDU session modification reject message after it sent PDU session modification request message to SMF. If UE receives both PDU session modification command and PDU session modification reject after it sends PDU session modification request message to SMF,UE could not understand the situation.
Since the NG-RAN node could not be aware whether the PDU SESSION MODIFICAITON procedure is initiated by UE or SMF, it could not make the different handling for the two cases. It is safer for the NG-RAN node to not deliver the NAS PDU to UE if non of the addition/modification of the QoS flow is accepted and there is no release of QoS flows. This is also aligned with the current description in 38.413””
[bookmark: OLE_LINK24][bookmark: OLE_LINK37][bookmark: OLE_LINK121][bookmark: OLE_LINK44][bookmark: OLE_LINK47]Proposal 3: It is proposed to agree that NG-RAN node would not deliver the NAS-PDU to UE when non of the addition/modification of the QoS flow is accepted and there is no release of QoS flows.
Case 3: NG-RAN node accepts partial or all addition/modification/release of the QoS flow(s).
For this case, there is common understanding in last RAN3 meeting that NG-RAN node should deliver the NAS PDU to UE no matter there is update of PDU session level AMBR or not.
[bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK124][bookmark: OLE_LINK52][bookmark: OLE_LINK53]Proposal 4: It is proposed to agree that NG-RAN node would deliver the NAS-PDU to UE as long as the NG-RAN node partially or completely accept the addition/modification of the QoS flows.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57]Case 4: There is update of PDU session AMBR and NG-RAN node can not accept any of the addition/modification/release of the QoS flow(s).
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]Since update of PDU session AMBR could only be initiated by SMF, case4 should be network initiated PDU Session modification procedure. In this case, as analysed in 2.2,it could be realized by two SMF initiated PDU session modification procedure towards UE. That is to say, NG-RAN node delivers the N1 SM container when receiving the N2 PDU session modify message and deliver another N1 SM container received from SMF to UE after the N2 PDU session modify procedure.
[bookmark: OLE_LINK125][bookmark: OLE_LINK126]Proposal 5: It is proposed to agree that NG-RAN node would deliver the NAS-PDU to UE if there is update of PDU session AMBR and NG-RAN node can not accept any of the addition/modification/release of the QoS flow(s).
2.2 Options to update the text
In last RAN3 meeting, two options are listed to fix the problem as below:
[bookmark: OLE_LINK58][bookmark: OLE_LINK59]Opt1: If the NAS-PDU IE is received for the PDU session, the NG-RAN node shall pass it to the UE.
[bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK62][bookmark: OLE_LINK63]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.
According to the analysis and proposal for case 2, obviously, option1 is not correct.
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]Then for option 2, we think the definition on failed PDU sessions should be clarified first. Currently, for a PDU session modify procedure between CN and NG-RAN node, several kinds of information are included as below:
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]Type1: 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.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71]Type2: 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.
    Type 3: IEs that include the information that may be rejected by NG-RAN node
                 Qos flow to be add/modified 
If only type 1 and type 3 IEs are included in PDU session modification procedure and all type 3 IEs failed, this is case 2 analyzed in section 2.1 in which the NAS-PDU should not be sent to UE. This case should not be defined as failed PDU session since the NG-RAN node would feedback to SMF with PDU Session Resource Modify Response Transfer instead of PDU Session Resource Setup Unsuccessful Transfer. Since it is not a failed PDU session, according to the statement in option2, the NAS PDU should be sent to UE. Obviously, it is not correct. So we think option 2 is also not completely correct.
Proposal 6: To reflect the status accurately, we propose to use the following words:
[bookmark: OLE_LINK127][bookmark: OLE_LINK128]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.
3. Conclusion
Proposal 1: It is proposed to discuss whether the PDU session AMBR update procedure may fail or not and have an agreement on understanding 1.
Proposal 2: It is proposed that the NG-RAN node should send the associated NAS-PDU to UE if only PDU session AMBR is included in PDU Session Modification procedure.
Observation1：For UE initiated PDU session modification procedure, UE would only expect either network-requested PDU session modification procedure or PDU session modification reject message after it sent PDU session modification request message to SMF. If UE receives both PDU session modification command and PDU session modification reject after it sends PDU session modification request message to SMF,UE could not understand the situation.
Proposal 3: It is proposed to agree that NG-RAN node would not deliver the NAS-PDU to UE when non of the addition/modification of the QoS flow is accepted and there is no release of QoS flows.
Proposal 4: It is proposed to agree that NG-RAN node would deliver the NAS-PDU to UE as long as the NG-RAN node partially or completely accept the addition/modification of the QoS flows.
Proposal 5: It is proposed to agree that NG-RAN node would deliver the NAS-PDU to UE if there is update of PDU session AMBR and NG-RAN node can not accept any of the addition/modification/release of the QoS flow(s).
Proposal 6:To reflect the status accurately, we propose to use the following words:
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.
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