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Abstract of the contribution: this discussion paper is proposed to discuss the NAS PDU delivery during PDU Session modification procedure.
1. Introduction
[bookmark: _Toc352077766]In RAN3#114-bis-e meeting, RAN3 WG discussed NAS PDU delivery during PDU Session modification procedure and sent an LS (R3-221475) to SA2 in which the following two options are included:
· [bookmark: OLE_LINK66][bookmark: OLE_LINK67]Option 1: NG-RAN node always sends the PDU session NAS-PDU to UE no matter the PDU Session Modification succeeds or not for the concerned PDU session; 
· Option 2: NG-RAN node sends the PDU session NAS-PDU to UE only when PDU Session Modification for the concerned PDU session succeeds. 
This discussion paper analyses the candidate solutions to NAS PDU delivery during PDU Session modification procedure and proposes the way forward.
2. Discussion
2.1	Solution#1: NAS layer decision not considering N2 SM information from NG-RAN
This solution decouples the logic of NAS layer and AS layer, i.e. the NAS layer procedure and AS layer procedure are performed separately. The SMF is responsible to synchronize the QoS flow status between UE and NG-RAN.
The detail of the solution is shown in Figure 1.


Figure 1: NAS layer decision not considering N2 SM information
As shown in Figure 1, when the SMF receives the PDU Session modification request, it decides whether to accept the request before sending the N2 SM information to NG-RAN, therefore the N2 SM information returned by NG-RAN is not taken into account when SMF makes the decision in NAS layer. Based on the decision, the steps in box A or B in Figure 1 will be performed:
-	Box A: the SMF decides to reject the request and sends the PDU Session modification reject to the UE.
-	Box B: the SMF decides to accept the request, then
-	The SMF sends the N2 SM information and PDU Session modification command to NG-RAN. NG-RAN always sends the PDU Session modification command to UE, i.e. the AS layer will not intervene the NAS message transmission, the procedures in NAS layer and AS layer are performed separately.
-	If the SMF detects that the QoS flow status in UE and NG-RAN is mis-matched, it initiates network triggered PDU Session modification procedure to synchronize the status between UE and the network. 
2.2	Solution#2: NAS layer decision considering N2 SM information from NG-RAN
In this solution, SMF performs NAS layer procedure considering AS layer status. The detail of the solution is shown in Figure 2.


Figure 2: NAS layer decision considering N2 SM information from NG-RAN
As shown in Figure 2, when the SMF receives the PDU Session modification request from UE, it has to decide whether to accept the request based on policy control or local policy in step 1a. If no, then the SMF performs step 1b, otherwise the SMF sends the N2 SM information and PDU Session modification command to NG-RAN. When NG-RAN receives the N2 SM information, it decides whether all the requests in the N2 SM information can be accepted or not. Three decisions may takes place, as follows:
-	All the requests in the N2 SM information are accepted by NG-RAN (as shown in box A in Figure 2)
-	The NG-RAN sends the PDU Session modification command to UE and returns the N2 SM information to SMF. In this case, the SMF finds that the NG-RAN accepts all the request by checking the N2 SM information, it will not take further action.
-	The UE sends the PDU Session modification ACK to SMF.
-	All the requests in the N2 SM information are rejected by NG-RAN (as shown in box B in Figure 2)
-	The NG-RAN returns the N2 SM information to SMF. The SMF finds that the NG-RAN rejects all the request by checking the N2 SM information, it sends the PDU Session modification reject to UE.
-	Part of the requests in the N2 SM information are accepted by NG-RAN (as shown in box C in Figure 2)
-	The NG-RAN returns the N2 SM information to SMF. 
-	The SMF checks the N2 SM information and finds that the NG-RAN accepts part of the request, i.e. the NG-RAN already updates the radio bearer, to synchronize the status between UE and the network, the SMF triggers the network triggered PDU Session modification procedure.
As described above, analyses of the solution is as follows:
 -	This solution requires the SMF makes two level decisions during the PDU Session modification procedure. The first level decision is based on policy control or local policy, please see step 1a. The second level decision is based on N2 SM information returned by NG-RAN, please see step 5 in box A, B and C.
-	The following questions are not clear:
-	As shown in box B and box C, if the NG-RAN rejects part of or all the requests in the N2 SM information, how does the NG-RAN handle the related NAS PDU? 
-	As shown in box B and box C, how does SMF knows that the PDU Session modification command is not sent to UE by NG-RAN and how does the SMF handle the running process related to the command.
-	As shown in box C, if the NG-RAN rejects part of the requests in the N2 SM information, what is the SMF behavior? Whether it is acceptable for SMF to re-send the PDU session modification command?
2.3	Analyses
The comparison of the two solutions is shown in table 1.
Table 1: analyses of solutions
	Solution
	Description
	Impacts to SMF
	Impacts to NG-RAN

	Solution#1
	This solution decouples the logic of NAS layer and AS layer, i.e. the NAS layer procedure and AS layer procedure are performed separately. The SMF is responsible to synchronize the QoS flow status between UE and NG-RAN.
	Synchronize the QoS flow status between UE and NG-RAN.
	Send PDU Session modification command to UE directly regardless whether the requests in N2 SM information can be accept or not.

	Solution#2
	This solution requires the SMF makes two level decisions during the PDU Session modification procedure. The first level decision is based on policy control or local policy. The second level decision is based on N2 SM information returned by NG-RAN.
	· Two level decision making.
· Enhanced to support the following questions:
· how does SMF knows that the PDU Session modification command is not sent to UE by NG-RAN,
· how does the SMF handle the running process related to the command.
· if the NG-RAN rejects part of the requests in the N2 SM information, what is the SMF behavior? Whether it is acceptable for SMF to re-send the PDU session modification command?
	· Decide whether to sent the PDU session modification command to UE or not based on whether the requests in N2 SM information can be accept or not.
· Enhanced to support the following questions:
· If the PDU session modification is not sent, what is the behaviour of the NG-RAN.



Based on the analyses in Table 1, the solution#1 has less impact than solution#2. So it is proposed to adopt solution#1 which is corresponded to option 1 in LS (R3-221475).
3. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]Based on the discussion in clause 2, the proposals are as follows:
Proposal 1: adopt solution#1 as described in clause 2.1.
Proposal 2: for questions in LS (R3-221475), agree the LS reply to confirm that option 1 is preferred.
Proposal 3: delete the following misleading description in step 7 in clause 4.3.3.2 in TS 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.
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