

SA WG2 Temporary Document
Page 7

[bookmark: _GoBack]3GPP TSG-SA WG2 Meeting #S2-162	S2-2404628
Changsha, China, April 15  –  19, 2024                           (was  S2-240xxxx)
Source: 	Samsung
Title: 	Update for Solution #19: Alternative PDU Set QoS parameters to support differentiated QoS handling and Alternative QoS/Alternative PDU Set QoS Exposure
Document for: 	Approval
Agenda Item: 	19.3
Work Item / Release:	FS_XRM_Ph2 / Rel-19
Abstract of the contribution: This contribution proposes to update the solution #19 to cover handover scenarios and notification to application server on QoS flow handling if the requested PDU Set QoS parameters are expected not to meet in the NG-RAN.
1 Introduction
Solution is updated considering UE mobility in Non-homogeneous scenario and moreover notification to application server on QoS flow handling if the requested PDU Set QoS parameters are expected not to meet in the (target) NG-RAN.
Notification message from UPF to AF/AS is fixed to cover other than GFBR. 
2 Proposal
[bookmark: _Hlk513714389]It is proposed to add the following contents to TR 23.700-70.
[bookmark: _Toc22214904][bookmark: _Toc509905226][bookmark: _Toc23254037][bookmark: _Toc436124703][bookmark: _Toc435670433][bookmark: _Toc510604403][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97036718][bookmark: _Toc161291386]6.19	Solution #19: Alternative PDU Set QoS parameters to support differentiated QoS handling and Alternative QoS/Alternative PDU Set QoS Exposure
[bookmark: _Toc97036719][bookmark: _Toc161291387]6.19.1	Key Issue mapping
This solution is for KI #1 PDU Set based QoS handling enhancement for XR/media services, and KI #9 enhancement for XR related network information exposure.
[bookmark: _Toc161291388]6.19.2	Description
[bookmark: _Toc161291389]6.19.2.1	Alternative PDU Set QoS parameters to support differentiated QoS handling
This solution enhanced alternative QoS mechanism to support PDU Set QoS parameters between AF and the 5GS. The existing Alternative QoS profile could be enhanced to support alternative PDU Set QoS parameter Set(s) including PSDB and PSER.
[bookmark: MCCTEMPBM_00000035][bookmark: MCCTEMPBM_00000036]AF provides one or more Requested Alternative PDU Set QoS Parameter Sets (including the PSDB, PSER), and corresponding reference in a prioritized order, to the PCF. PCF generates the PCC rules and sends them to SMF. When the SMF receives the PCC rule, the SMF performs binding of the PCC rule to one QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [4]. If the PCC rule contains one or more PDU Set QoS Parameters (PSER, PSDB), the SMF adds these PDU Set QoS parameters to the QoS Profile of the QoS Flow as described in clause 6.2.2.4 of TS 23.503 [4]. SMF sends the QoS Profile to NG-RAN and NG-RAN checks whether the GFBR, the PDB, the PER, the PSDB, the PSER that the NG-RAN currently fulfils match any of the Alternative QoS Profile(s) (including the PDU Set QoS parameter), in the indicated priority order.
The AF may also provide a mapping between Traffic Characteristics (e.g. Media Types or PDU Set Importance or QoS/Alt-QoS Indicator) and QoS / Alt-QoS requirements in the AF request. The Traffic Characteristics is contained within PCC rules and sent to SMF/UPF to make UPF identify the traffic characteristics.
If the Traffic Characteristics is PSI, the UPF may identify it and put it in the PDU Set Information of GTP-U header as Rel-18. If the Traffic Characteristics is Media Types or QoS/Alt-QoS Indicator, the UPF may identify it and put the "QoS/Alt-QoS Indicator" in the PDU Set Information of GTP-U header.
Editor's note:	Whether NG-RAN can fulfil the Alternative QoS parameters (including PDU set QoS parameters) which is corresponding to the Traffic Characteristics should be check with RAN WGs and it is FFS.
Editor's note:	Whether the PDU Set Importance can be used to show the media characteristics should be checked with SA WG4 and is FFS.

When such alternative PDU set QoS parameters are provided in the NG-RAN, due to the UE mobility the serving NG-RAN is changed to target NG-RAN. But if the target NG-RAN has no capability of PDU Set handling, the alternative QoS parameters are applied in place of alternative PDU set QoS parameter.

Moreover, during PDU Session establishment or modification or handover, per the target NG-RAN capability or resource status if it could not meet the service requirement for a QoS flow, a QoS flow setup or handover to target RAN is rejected or accepted, or PDU Set QoS parameters are modified, or QoS flow is accepted but not applying PDU Set handling, then based on the report from NG-RAN, SMF should notify such changed QoS handling situation to application server via PCF. So the application server becomes to know whether the requested service requirements are well applied or modified and accordingly may perform some sequential update e.g. codec downgrade. 
[bookmark: _Toc161291390]6.19.2.2	Alternative QoS/PDU set QoS Notification Exposure
Alternative QoS/PDU Set QoS Notification through Control Plane. AF may subscribe the Alternative QoS/PDU set QoS Notification to NEF/PCF. If the NG-RAN determines that the QoS profile (including the PDU Set QoS parameter) cannot be fulfilled, NG-RAN shall send a notification towards SMF. And the NG-RAN shall check whether the GFBR, the PDB, the PER, the PSDB, the PSER that the NG-RAN currently fulfils match any of the Alternative QoS Profile(s) (including the PDU Set QoS parameter), in the indicated priority order. If there is a match, the NG-RAN shall indicate the reference to the matching Alternative QoS Profile with the highest priority together with the notification to the SMF. The SMF reports this notification and the reference of the Alternative QoS parameter set to the PCF and exposed to NEF/AF. The detailed can be found in clause 6.19.3.1.
Alternative QoS/PDU Set QoS Notification through User Plane. AF may subscribe the Alternative QoS/PDU set QoS Notification through UPF. When NG-RAN determines that the QoS profile (including the PDU Set QoS parameter) cannot be fulfilled, the NG-RAN may send a notification and Alternative QoS Profile reference towards UPF to support this information exposure. The detailed can be found in clause 6.19.3.2.
[bookmark: _Toc97036721][bookmark: _Toc161291391]6.19.3	Procedures
[bookmark: _Toc161291392]6.19.3.1	Procedures of alternative PDU Set QoS handling
The procedure of alternative PDU Set QoS handling is described in the Figure 6.19.3.1-1.


Figure 6.19.3.1-1: High level procedure of alternative PDU Set QoS handling
1.	The AF provides Alternative Service Requirements to the NEF using Nnef_AFsessionWithQoS_Create request, including one or more Requested Alternative QoS/PDU Set QoS Parameter sets in a prioritized order.
	The AF may also provide a mapping between Traffic Characteristics (e.g. Media Types or PDU Set Importance or QoS/Alt-QoS Indicator) and QoS / Alt-QoS requirements in the AF request.
2.	The NEF performs authorization of the AF request. If the request is authorized, the NEF provides the Alternative Service Requirements to PCF by invoking the Npcf_PolicyAuthorization_Create request. Otherwise, NEF responses to AF that the request is not authorized and the procedure stops.
3.	Based on the Alternative Service Requirements from AF, the PCF generates PCC rules with contain alternative PDU Set QoS Parameter Sets for QoS flows.
4.	The PCF sends the PCC rules to SMF. SMF generates the Alternative QoS/PDU Set QoS Profiles.
	The SMF may send Traffic Characteristics to NG-RAN and to SMF/UPF. For the UPF, if the Traffic Characteristics is PSI, the UPF may identify it and put it in the PDU Set Information of GTP-U header as Rel-18. If the Traffic Characteristics is Media Types or QoS/Alt-QoS Indicator, the UPF may identify it and put the "QoS/Alt-QoS Indicator" in the PDU Set Information of GTP-U header.
5.	NG-RAN fulfils the Alternative QoS/PDU Set QoS profile control.
[bookmark: _Toc161291393]6.19.3.2	Procedures of network information exposure via user plane
The procedure of network information exposure via user plane is described in the Figure 6.19.3.2-1.


Figure 6.19.3.2-1: Network information exposure via user plane
1.	The AF provides Alternative Service Requirements to the NEF using Nnef_AFsessionWithQoS_Create request, including one or more Requested Alternative QoS Parameter sets in a prioritized order which may additionally include PDU Set QoS parameters, or the QoS reference. The Alternative Service Requirements may also include the requested Alternative PDU Set QoS Parameter sets or the reference. And the AF may subscribe to receive QoS notifications from UPF via user plane when the QoS targets can no longer (or can again) be fulfilled. AF may provide Direct Exposure Indication, which indicates to exposure the QNC with reference to the matching Alternative QoS Profile with the highest priority via UPF directly.
2.	The NEF performs authorization of the AF request. If the request is authorized, the NEF provides the Alternative Service Requirements to PCF by invoking the Npcf_PolicyAuthorization_Create request. Otherwise, NEF responses to AF that the request is not authorized and the procedure stops.
3.	Based on the Alternative Service Requirements from AF, the PCF generates one or more alternative QoS Parameter Sets and/or alternative PDU Set QoS Parameter Sets for QoS flows and QoS notification control policy, which may configure the QoS information exposure via user plane.
4.	The PCF sends the PCC rules to SMF together with the alternative QoS requirements and QoS Notification Control parameter which may request to expose the QoS information via user plane. SMF generates the Alternative QoS Profiles and/or Alternative PDU Set QoS Profiles, and the corresponding Notification control parameter, and then sends them to the NG-RAN.
	SMF instructs the UPF by N4 session modification request to detect the notification(s) in the GTP-U header of UL packets and expose the notifications received by RAN to AF.
5.	Based on the received Alternative QoS Profiles, if Notification control is enabled in the NG-RAN, the NG-RAN will indicate the QoS related information, e.g. QoS parameters or PDU Set QoS parameter in QoS Profile, the reference of Alternative QoS profile or the reference of PDU Set QoS parameters that can no longer (or can again) be fulfilled, towards UPF via user plane if requested. If the NG-RAN determines that the GFBR, the PDB/PSDB or the PER/PSER of the QoS profile cannot be fulfilled, RAN sends the notifications to UPF via the UL GTP-U header together with the reference to the matching Alternative QoS Profile with the highest priority.
5.	UPF receives the QoS notification from NG-RAN, and send the information to AF/AS. UPF exposes the Notification that "GFBR the requested QoS can no longer be satisfiedguaranteed" to AF together with the reference to the matching Alternative QoS Profile with the highest priority via the Nupf_EventExposure service API.
Editor's note:	RAN WG3 confirmation on impacts on NG-RAN from this procedure is required.
[bookmark: _Toc161291394]6.19.3.3	Procedures of network information exposure via control plane
The NG-RAN may also send the Notification together with the reference to the SMF via control plane. Alternatively, after receiving the Notification together with the reference from the RAN, the UPF may be instructed to send them to the SMF via the N4 interface. As legacy, the SMF provides the Notification to to the AF via PCF if the AF has subscribed QoS notification.
The Figure 6.19.3.3-1 shows the procedure for how to handle QoS flows during Xn handover scenario (especially, PDU set handling supporting NG-RAN to supporting NG-RAN):

 
Figure 6.19.3.3-1: Procedure for QoS flow handling based on requested PDU Set QoS parameters during Xn HO(especially, PDU set handling supporting NG-RAN to supporting NG-RAN)
The steps of Figure 6.19.3.3-1 are described as follows:
Step 0: service requirements are provided from AF as the figure 6.19.3.2-1. 
Step 1/2/3: during HO preparation the target NG-RAN estimates that it can not reach the PDU Set QoS parameters. 
Step 5: target NG-RAN has capability of PDU Set handling but it can not reach to the request PDU Set QoS parameters for the corresponding QFI, the NG-RAN handle the QoS flows e.g. the QoS flow HO is rejected or PDU Set QoS parameters are modified, or the QoS flow HO is accepted but not applying PDU Set QoS handling) and the result is informed to the SMF via AMF.
NOTE : PDU Set QoS parameter modification can be done via alternative QoS profile with PDU Set QoS parameters. In that case, the alternative QoS profile should be delivered to NG-RAN via Step 0.
Step 6/7: the results of QoS flow handling is notified from SMF to PCF and to AF via NEF. Based on the notification application servier may perform some sequential update e.g. codec downgrade. 
The Figure 6.x.3-3 shows the procedure for how admission control policy during Xn handover scenario (especially, PDU set handling supporting NG-RAN to non-supporting NG-RAN):

 
Figure 6.19.3.3-2: Procedure for QoS flow handling based on requested PDU Set QoS parameters during Xn HO(PDU set supporting NG-RAN to non-supporting NG-RAN)
The steps of Figure 6.19.3.3-2 are described as follows:
Step 0: service requirements are provided from AF as the figure 6.19.3.2-1. 
Step 1/2/3: during HO preparation since thre target NG-RAN does not support PDU Set handling, so the received PDU Set QoS parameters are ignored in the target NG-RAN. 
Step 6/6a: SMF does not receive the indication of PDU Set handling capability from the target NG-RAN but it has PDU Set QoS parameters. 
So SMF may decide that the QoS flow HO is rejected, or the QoS flow is accepted but applying PDU Set handling instead of PDU Set QoS handling and the result is informed to the NG-RAN via AMF.
Step 7: the results of QoS flow handling is notified from SMF to PCF and to AF via NEF. 

[bookmark: _MON_1720333833][bookmark: _Toc161291395]6.19.4	Impacts on services, entities and interfaces
AF:
-	Provides the QoS requirements which include additional one or more Requested Alternative PDU Set QoS Parameter Sets (e.g. PSDB, PSER), the corresponding reference to each PDU Set QoS Parameter Set.
-	Subscribes to receive Alternative QoS Notifications via user plane when the QoS targets can no longer (or can again) be fulfilled, and provides the Direct Exposure Indication to trigger exposure of QNC via the user plane.
-	Provides the mapping relationship of PDU Set QoS Parameters Sets and the PDU Set importance (PSI) values of different PDU Sets.
-	Provides mapping relationship between Media Types, QoS/Alt-QoS Indicator and QoS/Alt-QoS requirements.
PCF:
-	Generates a PCC with containing Alternative QoS/PDU Set QoS parameters.
-	In addition, this PCC rule includes the mapping relationship of QoS/PDU Set QoS references and the Traffic Characteristics.
SMF:
-	Provides the Alternative PDU Set QoS Profiles and the mapping relationship of QoS/PDU Set QoS references and the Traffic Characteristics to RAN.
-  notify PCF based on the NG-RAN’s report on QoS flow handling if the applied QoS parameters are modified are modified than the requested QoS parameters.

RAN:
-	Chooses the proper Alternative QoS profile for PDU Sets received from UPF according to the PDU set information (i.e. Traffic Characteristics) and radio status.
-	perform modification on QoS flow handling during PDU Session modification and or handover procedure, and send a report to SMF if it can not meet the requested PDU Set QoS parameters.
-	Sends the notification of Alternative QoS profile to the UPF via user plane or to SMF via control plane.
UPF:
-	Enable the QoS related information report via user plane: detect QoS information from uplink data's header and report the network information to AF/AS.
-	Identifies the Traffic Characteristics and puts the related PDU set information to GTP-U header.
  
* * * * End of changes * * * *
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5. RAN performs QoS monitoring and indicates the QoS related information to the UPF
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3. PCF generates Alternative PDU Set QoS Parameter Sets based on the Alternative Service requirements.

5. RAN adaptively adjusts the PDU Set QoS at PDU Set level.
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