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1. Introduction
Last SA2#141-e meeting sent the reply LS to RAN3 with the following contents. 
	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, the detailed impact on NGAP is discussed. 
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It can be observed that at Xn Handover, 
· CN PDB in the QoS parameters will be updated; 
· Downlink TSCAI Burst Arrival Time based on the updated CN PDB needs to be updated. 
[bookmark: _Toc20204037][bookmark: _Toc27894724][bookmark: _Toc36191791]Specifically, in section 4.9.1.2.2 Xn based inter NG-RAN handover without User Plane function re-allocation of TS 23. 501, the update is highlighted in the following table. 
	

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.



[bookmark: OLE_LINK37]However, this is not reflected in RAN3 NGAP yet. Therefore, it is proposed that the QoS Flow Parameters Modify List IE should be added to the PATH SWITCH REQUEST ACKNOWLEDGE message. The QoS Flow Parameters Modify List IE includes the CN PDB for the uplink and downlink for the accepted Qos flow. For TSCAI parameters, only the downlink TSCAI Burst Arrival Time is impacted by the downlink CN PDB. Therefore, the QoS Flow Parameters Modify List IE includes the downlink TSCAI Burst Arrival Time for the accepted QoS flow. 

Proposal 1: Add QoS Flow Parameters Modify List IE including 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
The NGAP CR is provided in [4]. 
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Based on the discussion in this paper, we propose the following:
Proposal 1: [bookmark: _Toc423020280]Add QoS Flow Parameters Modify List IE including the following in the PATH SWITCH REQUEST ACKNOWLEDGE message in TS 38.413:
· Uplink CN PDB
· Downlink CN PDB
· Downlink Burst Arrival Time
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