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1. Introduction
Last RAN3#110 meeting discussed the QoS parameters update during the Xn-based handover in [1], with the following conclusion. 
· There is no consensus to go for the package solution (i.e. including the response back from NG-RAN node to 5GC), or only to introduce CN PDB and related parameters in Path Switch Req Ack.
The discussion wherein is based on the LS from SA2 with the following contents in [2]. 
	SA2 would like to thank RAN3 for the LS on QoS Parameters Update at Xn Handover in S2-2004809/R3-204325. SA2 discussed the questions and agreed the following answers.
Q1: Whether only the CN PDB parameter can be updated in Path Switch Request Acknowledge message, or any other parameter can also be updated.
SA2 answer: For existing QoS parameters, only CN PDB can be updated in Path Switch Request Acknowledge message in current SA2 specifications. Besides QoS parameters, SA2 discussed also that TSCAI for the accepted QoS Flows may also need to be updated during Xn HO since the Burst Arrival Time of TSCAI is calculated based on CN PDB. 
Q2: The expected actions of the NG-RAN node upon receiving the updated parameters (e.g. CN PDB), given that the Path Switch Request Acknowledge message has no reply. 
SA2 answer: SA2 assumes that NG-RAN supporting the updating in Path Switch Request Acknowledge message would store the received updated parameters (e.g. CN PDB) and apply the updated parameters to the QoS Flow. If NG-RAN does not support it, it is an abnormal case and it shall be handled in the scope of RAN3.
SA2 has agreed updates to TS 23.501 and TS 23.502 based on the above answers and kindly asks RAN3 to give feedback, if any. 



In this document, we further discuss this issue and try to propose the corresponding CR. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Issue 1: including the updated QoS parameters in the Path Switch Request Acknowledge message
As discussed in [3], the following parameters should be updated in the path switch request acknowledge message based on the LS received in [1]. 
· Uplink CN PDB,
· Downlink CN PDB,
· Downlink TSCAI Burst Arrival Time based on the updated downlink CN PDB. 
This is beneficial for the target NG-RAN node for early handling of the URLLC and TSC packets. Hence it comes with the following proposal.  

Proposal 1: Add the following in the PATH SWITCH REQUEST ACKNOWLEDGE message in TS 38.413:
· Uplink CN PDB
· [bookmark: OLE_LINK38][bookmark: OLE_LINK39]Downlink CN PDB
· Downlink Burst Arrival Time
2.2 Issue 2: Notification to the CN when the updated QoS flow parameters cannot be successfully accepted 
When the NG-RAN receives the updated QoS parameters in the Path Switch Request Acknowledge message, it performs admission control, and should inform the CN in case these updated QoS parameters cannot be successfully accepted. Otherwise, the CN may not be aware of the results and falsely understand as the successful update. 
When this happens, the NG-RAN should continue to use the old values received from the source NG-RAN node, and regards this parameter update as an erroneous parameter modification. 
Then, the NG-RAN node can use the PDU Session Resource Notify procedure to feedback to the CN given that there is no response message for the Path Switch Request Acknowledge message. Note that the feedback to the CN here has nothing to with the Notification control or the Alternative QoS profile concept. The main reason is that the notification control is used based on the GFBR, PDB or the PER as specified in TS 23.501, while here only the CN-PDB and TSC DL arrival time are updated during the Xn handover. Given the fact that SA2 currently has not taken the CN-PDB into account for QoS flow notification control, in RAN3, there is no need to involve the above two things. 
Hence the NG-RAN just performs admission control for these QoS updated parameters and feedback to the CN if any unsuccessful outcome. The following figure gives an example of the proposed update, with the introduction of the new QoS Flow Feedback List IE. 

	
9.3.4.5	PDU Session Resource Notify Transfer
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	QoS Flow Notify List
	
	0..1
	
	
	-
	

	>QoS Flow Notify Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Notification Cause
	M
	
	ENUMERATED (fullfilled, not fulfilled, …)
	
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Notify Index
9.3.1.153
	Index to the currently fulfilled alternative QoS parameters set. Value 0 indicates that NG-RAN cannot even fulfil the lowest alternative parameters set.
	YES
	Ignore

	QoS Flow Released List 
	O
	
	QoS Flow List with Cause
9.3.1.13
	
	-
	

	Secondary RAT Usage Information
	O
	
	9.3.1.114
	
	YES
	ignore

	QoS Flow Feedback List
	
	0..1
	
	
	YES
	ignore

	>QoS Flow Feedback Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>Feedback Cause
	O
	
	ENUMERATED (QoS parameters not updated, …)
	
	-
	






Proposal 2: The NG-RAN uses the PDU Session Resource Notify message to feedback that the updated QoS parameters during the Path Switch Request procedure are not successfully accepted by the NG-RAN node. 

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: _Toc423020280]Add the following in the PATH SWITCH REQUEST ACKNOWLEDGE message in TS 38.413:
· Uplink CN PDB
· Downlink CN PDB
· Downlink Burst Arrival Time
Proposal 2: The NG-RAN uses the PDU Session Resource Notify message to notify that the updated QoS parameters during the Path Switch Request procedure are not successfully accepted by the NG-RAN node. 
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6. Annex
[bookmark: _Toc20204037][bookmark: _Toc27894724][bookmark: _Toc36191791][bookmark: _Toc45192877][bookmark: _Toc47592509][bookmark: _Toc51834590][bookmark: _Toc51835532]The following excerpts the 4.9.1.2.2	Xn based inter NG-RAN handover without User Plane function re-allocation in TS 23.502 for reference. 
	

Figure 4.9.1.2.2-1: Xn based inter NG-RAN handover without UPF re-allocation
…
6.	SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response (N2 SM information)
	The SMF sends an Nsmf_PDUSession_UpdateSMContext response (N2 SM Information (CN Tunnel Info, updated CN PDB for the accepted QoS Flows, Updated TSCAIs for the accepted QoS Flows)) to the AMF for PDU Sessions which have been switched successfully. The CN Tunnel Info of UPF send to AMF is used to setup N3 tunnel. If redundant transmission is performed for one or more QoS Flows of a PDU Session, two CN Tunnel Info are sent and the SMF indicates to the Target NG-RAN one of the CN Tunnel Info is used as the redundancy tunnel of the PDU Session as described in clause 5.33.2.2 of TS 23.501 [2]. The SMF sends an Nsmf_PDUSession_UpdateSMContext response without including the CN Tunnel Info to the AMF for the PDU Sessions for which user plane resources are deactivated or released, and then the SMF releases the PDU Session(s) which is to be released using a separate procedure as defined in clause 4.3.4. For each accepted GBR QoS Flow of Delay-critical resource type, the dynamic CN PDB and TSCAI may be updated and sent to the Target NG-RAN by the SMF. The SMF may update the CN PDB and TSCAI in the response or using a separate PDU Session Modification procedure, based on local configuration.
[bookmark: OLE_LINK29]If the Source NG-RAN does not support Alternative QoS Profiles (see TS 23.501 [2]) and the Target NG-RAN supports them, the SMF sends the Alternative QoS Profiles to the Target NG-RAN on a per QoS Flow basis, if available.
NOTE:	Step 6 can occur any time after receipt of N4 Session Modification Response at the SMF.
7.	AMF to NG-RAN: N2 Path Switch Request Ack (N2 SM Information, Failed PDU Sessions, UE Radio Capability ID).
	Once the Nsmf_PDUSession_UpdateSMContext response is received from all the SMFs, the AMF aggregates received CN Tunnel Info and sends this aggregated information as a part of N2 SM Information along with the Failed PDU Sessions in N2 Path Switch Request Ack to the Target NG-RAN. If none of the requested PDU Sessions have been switched successfully, the AMF shall send an N2 Path Switch Request Failure message to the Target NG-RAN.
	If the UE Radio Capability ID is included in the N2 Path Switch Request Ack message, when there is no corresponding UE radio capabilities set for UE Radio Capability ID at the target NR-RAN, the target NG-RAN shall request the AMF to provide the UE radio capabilities set corresponding to UE Radio Capability ID to the target NG-RAN.
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