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Abstract: Propose a solution for alternative PDU Set QoS enhancement to support PDU Set level differentiated QoS handling related to KI #1. 
1. Introduction/Discussion
One of the FS_XRM_Ph2 study objectives is to support the following aspect as approved in SP-231198:
“WT#1 Enhancement for PDU Set based QoS handling.
WT#1.1 Study whether and how to enhance PDU Set related (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC) and PDU Set information (including Control Plane and/or User plane information provided by the AF/AS) and the corresponding PDU Set QoS handling enhancement. 
NOTE 1: This will require close coordination between SA4 and SA2.”
In SA2#159, the key issue of support of PDU Set based QoS handling enhancement has been agreed with the following description:
“This key issue will study PDU set based QoS handling enhancements considering both control plane and user plane perspectives. In particular, this KI will address:
· whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced.
NOTE: This will require close coordination with SA4 and RAN WGs.”
With this agreed KI, this contribution proposes a new solution to support alternative PDU Set QoS for PDU Set level differentiated QoS handling.   
In the 5GS, each frame/video slice of XR services is transmitted via multiple PDUs i.e. PDU Sets, where the frame or slice should be handled in an integrated manner. The PDU sets have different importance and service characteristics, e.g. the I-frame, which is used as basic frame, is irreplaceable and has higher importance than the P-frame, or a discardable frame has low importance. However the existing PDU Set based QoS handling binds to a single QoS flow with only one set of PDU Set QoS parameters, which is unable to meet the requirements of differentiated QoS handling for various types of PDU Sets.
The alternative QoS mechanism can be enhanced to support flexible QoS adjustment at PDU Set level with combination of PDU Set based QoS parameters, effectively adapting to the differentiated data rate or PDU Set Importance (PSI) in XR services. The requirements of QoS guarantees varies by importance level of PDU Set, e.g. I-frame requires stringent PDU Set based QoS handling to guarantee the data transmission. 
To achieve dynamic QoS adjustment at PDU Set level, AF could provide the 5G network with the alternative PDU Set QoS Parameter sets in a prioritized order or the PDU Set QoS references, as well as the importance level for different PDU Sets from the application server. Each importance level of PDU set can be mapped to one set of PDU Set QoS parameters with specific priority or reference. When 5GS acquires the alternative PDU Set QoS Parameter sets and the mapping to the importance level of the PDU Set, 5GS could choose an appropriate alternative PDU Set QoS reference regarding corresponding importance level of each PDU set, which can promote the network resource scheduling based on XR service characteristics and improve the resource utilization efficiency of RAN side.

Step 1: AF provides 5GS with alternative PDU Set QoS parameters and the corresponding reference for each service flow, as well as the mapping relationship between alternative PDU Set QoS parameter sets and PDU Set Importance. The mapping relationship indicates the appropriate PDU Set QoS parameters for different PDU Sets with differentiated importance.
Step 2：5GS binds service flow to QoS flow and creates Alternative PDU Set QoS Profile with one-to-one mapping between one PDU Set QoS parameter set and one PDU Set Importance level, according to alternative PDU Set QoS parameters and the mapping relationship provided by AF.
Step 3：For different PDU Sets comprising the QoS flow, RAN chooses the PDU Set QoS Parameter set that corresponds to the specific PDU Set Importance to ensure the PDU Set based handling and schedules the radio resources based on the differentiated QoS requirements, when receiving the PDU Set with PSI marking from UPF.
[bookmark: _Hlk97032748]This contribution proposes a solution for the enhanced alternative PDU Set QoS mechanism between AF and the 5GS and also QoS policy enhancement to support PDU Set level differentiated QoS handling. The solution applies to KI #1 .
2. Text Proposal
It is proposed to capture the following changes in TR 23.700-70.
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6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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	<Key Issue #2>

	#X: Alternative PDU Set QoS to support differentiated QoS handling
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	#2
	
	





[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change(all new) * * * *
[bookmark: _Toc500949097][bookmark: _Toc93070684][bookmark: _Toc92875660][bookmark: _Toc97036718]6.X	Solution #X: Alternative PDU Set QoS parameters to support differentiated QoS handling  
[bookmark: _Toc92875661][bookmark: _Toc500949098][bookmark: _Toc93070685][bookmark: _Toc97036719]6.X.1	Key Issue mapping
This solution is for KI #1 PDU Set based QoS handling enhancement for XR/media services.
[bookmark: _Toc97036720][bookmark: _Toc93070686][bookmark: _Toc500949099][bookmark: _Toc92875662]6.X.2	Description
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, PSER and PSIHI. To achieve fine-granularity PDU Set based QoS handling in 5GS, the alternative PDU Set QoS parameters can be flexibly adjusted by RAN. 
In Rel-18 clause 5.37.5.1, 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. If the PCC rule contains one or more PDU Set QoS Parameters (PSER, PSDB and PSIHI), 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 [45]. 
In this solution, AF can additionally provide the PCF with one or more Requested Alternative PDU Set QoS Parameter Sets (including the PSDB, PSER, PSIHI), the corresponding reference of each alternative PDU Set QoS Parameter Set in a prioritized order. The PCF generates the PCC rule with contains alternative PDU set QoS parameter Set(s). The SMF performs binding of the PCC rule to one QoS Flow, with generating the the QoS Profile, and Alternative PDU Set QoS Profiles. At least one kind of the PDU Set QoS parameters (PSDB, PSER and PSIHI) should be in the Alternative PDU Set QoS Profiles.
The Alternative PDU Set QoS mechanism also support PDU Set QoS Notification Control (PQNC), which is notified from NG-RAN to SMF/PCF with including Alternative PDU set QoS reference or Alternative PDU set QoS parameters.

[bookmark: _Toc97036721][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc500949101]6.X.3	Procedures
6.X.3.1	Procedures of alternative PDU Set QoS handling
The procedure of alternative PDU Set QoS handling is described in the Figure 6.X.3.1-1.


Figure 6.X.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 PDU Set QoS Parameter sets in a prioritized order, or the PDU Set QoS reference.  
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 PDU Set QoS Parameter Sets for QoS flows.  
4.	The PCF sends the PCC rules to SMF together with the alternative PDU Set QoS parameters. SMF generates the Alternative PDU Set QoS Profiles and then sends them to RAN.
5. 5.	NG-RAN selects proper Alternative PDU Set QoS profile based on the radio status. When NG-RAN cannot fulfill Alternative PDU Set QoS requirement, the PDU Set QoS Notification Control indication is sent from NG-RAN. SMF shall also provide to the PCF the reference to the Alternative PDU set QoS parameter set corresponding to the Alternative PDU set QoS Profile referenced by NG-RAN.

[bookmark: _MON_1720333833][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc326248711][bookmark: _Toc97036722][bookmark: _Toc93070688]6.X.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, PSIHI), the corresponding reference to each PDU Set QoS Parameter Set.
PCF
· Generates a PCC, which derives one or more Alternative PDU Set QoS Parameter Sets for this PCC rule based on the PDU Set QoS Reference parameters or the Requested Alternative PDU Set QoS Parameter Sets in the Alternative Service Requirements. 
· Send the PCC rules to SMF together with the Alternative PDU Set QoS requirements.
SMF
· Provides the Alternative PDU Set QoS Profiles to RAN. 
· Sends the Notification control information to PCF.
RAN
· Chooses the proper PDU Set QoS profile for PDU Set received from UPF according to the PDU set information.
· PDU Set level differentiated QoS handling.
[bookmark: _GoBack]
* * * * End of changes * * * *
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[bookmark: _GoBack]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.

4. QoS policy configuration
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