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1. [bookmark: _Toc50468387][bookmark: _Toc50468657][bookmark: _Toc50630903][bookmark: _Toc50468928][bookmark: _Toc50631405][bookmark: _Toc50467043]Discussion

2. [bookmark: _Toc2086459][bookmark: _Toc43806245][bookmark: _Toc50630907][bookmark: _Toc50631409][bookmark: _Toc43806552]Proposal
It is proposed to capture the following aspects in TR 23.700-60.
[bookmark: _Toc97268159]* * * * Start of change * * * *
[bookmark: _Toc104883059]7.X	Evaluation for KI#1
Sol#1,#36,#38,#39,#40,#62,#63,#65,#66 are related with KI#1: Policy control enhancements to support multi-modality flows coordinated transmission for single UE.
In Sol#1, AF provides individual deply requirement for each flow and provides delay different threshold for a couple of flows. PCF uses QoS monitoring to calculate the real-time delay difference. PCF may adjust PCC rules for the couple of flows to guarantee the delay difference less than the delay difference threshold. In this solution, the delay and delay different for a couple of multi-modality flows can be calculated, and based on PCC rule adjustment, the delay difference can be kept within the delay difference threshold. 
In Sol#36, AF provides a group of flow description, QoS requirement and Handling Together Indication to PCF. PCF generates a group of PCC rules and Handling Together Indication, sends to SMF. PCF/SMF handle the group of PCC rules as a whole e.g. if the QoS requirement of any flow is rejected , PCF rejects all of QoS requirements , or if any PCC rule fails, the SMF notifies the PCF all the PCC rules in the group of PCC rules fail. In this solution, the policies for the group of flows are enforced or removed together. 
In Sol#38, AF provides UE ID, Flow description and QoS requirements to 5GS. In UDM, a Coordination Identifier for the tactile and multi-modal communication service is allocated and provided to the AF. AF provides the Coordination Identifier to UE in application layer (out of scope).UE provides Coordination Identifier in PDU session establishment, and SMF and PCF may use the Coordination Identifier to obtain the QoS Policies. In this solution, the intention is to associate the applications in the same UE to be guaranteed by the coordinated/same policy, with providing the same coordination identifier. There is some impact for UE.
In Sol#39, this solution is to reuse URSP methods to configure/update the URSP rule with the Traffic Descriptor including XRM application information (e.g. Domain descriptors, Application descriptors) to associate the application within the same PDU Session. There is no specific impact for PCF, but configuration requirement.
In Sol#40, this solution is mainly for IMS or audio/video services. AF provides the mid-attribute/Flow Identification parameters to the PCF via SDP as per existing signalling, or AF provides the mid-attribute/Flow Identification parameters by using the procedure for AF session setup with required QoS. PCF can assign the same Packet Delay Budget to the QoS Flows transporting the audio and the video streams of the multi-modality traffic. There are limitation for this solution is that only the audio/video services coordination transmission can be supported. The other type of traffic e.g. tactile, control signalling, the coordination transmission is not supported.
In Sol#62, it is suggested to reuse application coordination with re-using existing 5GS mechanisms and some extension for PCF/NEF API or parameters. Option 1 is to extend the existing Nnef_AFsessionWithQoS service to allow the AF to provide service information for multi-modal (XRM) applications. Option 2 is to define a new NEF service/API for multi-modal (XRM) applications. 
In Sol#63, it is suggested to re-use the IMS mechanism for the audio and video traffic synchronization. While for other types of multi-modal flows, this solution describes to use the enhanced interaction between AF and 5GS to realize flow coordination, the idea is almost the same as Sol#36.
In Sol#65, AF provides service flow coordination group ID together with group level treatment requirements to PCF via NEF. PCF can provide PCC rules with group level treatment policy for service flows in the group, where the group level treatment policy/requirement may include the following information: 1) Synchronized delivery and joint QoS fulfilment information, including an ordered list of PDB values per service flow in the coordination group. 2) Joint admission control and resource allocation information, indicating associated resource allocation in 5GS among service flows.
SMF derives the QoS profile and AQP(s) of each QoS flow based on ordered list of PDB values. SMF is responsible for providing the information to individual RAN Nodes with the PDU Session modification procedure. RAN performs admission control for each received PDU session modification request following the current procedures assisted by the flow group treatment policy information.
The RAN/SMF/PCF can identify the QoS flows in the same QoS flow coordination group and apply the group level treatment policy, e.g., AQP level alignment to ensure synchronized delivery, joint QoS fulfilment, joint admission control/resource allocation among the QoS flows.
In Sol#66, AF/AS assign an AF specific service flow group ID for XR application clients. For the paired service flows (or AF specific service flow group ID) multi-modality QoS policy information is stored or provisioned in PCF (or UDR) per UE. QoS policy information contains a required threshold of delay difference between the paired service flows. NG-RAN and UPF schedule the packet delivery not to exceed the delay difference between the paired QFIs, which is up to implementation. UE requests PDU session establishment, it includes XR/media dedicated DNN and S-NSSAI to guarantee the single PDU session for the XR service.
Based on the above analysis, there are mainly two types of solutions:
1) Sol#40,#62, #63 propose for the audio/video service(the same type as IMS), some extension for PCF/NEF API or parameters(e.g. mid-attribute/Flow Identification) to support the coordination transmission, since the application layer can guarantee the packet synchronization.
2) Sol#1, 36, 38,63,65,66 propose for the service beyond audio/video, AF provide a group of QoS requirement to PCF as below:
-	Service flow coordination group ID
-	Handling Together Indication
-	Individual 5GS delay requirement
-	A couple of flows delay difference threshold
-	Group level treatment requirements (joint fulfilment requirement)
PCF enforce the coordinated policy for the group of multi-modality flows.
PCF can generate coordinate policy may include the below and send to SMF:
-	Handling Together Indication
-	Synchronized delivery and joint QoS fulfilment information, including an ordered list of PDB values per service flow in the coordination group.
-	Joint admission control and resource allocation information, indicating associated resource allocation in 5GS among service flows.
SMF/NG-RAN/UPF enforces the coordinated transmission and policy control:
-	SMF handle the group of PCC rules as a whole if any PCC rule fails, the SMF notifies the PCF all the PCC rules in the group of PCC rules fail.
-	NG-RAN performs admission control for each received PDU session modification request following the current procedures assisted by the flow group treatment policy information.  
-	NG-RAN/UPF may support the delay difference not larger than the delay difference threshold by implementation.
* * * *second of change * * * *

[bookmark: _Toc112948873]8.X	Conclusions for Key issue#1 
The following aspects are concluded as principles for the normative work:
For Key issue#1, single UE case,
The following aspects are concluded as principles for the normative work:
· 
· Those data streams that are closely related and require strong application coordination are transmitted in a single PDU session by a single UE. However, those data streams that contribute to the immersive experience, but may still be valid stand-alone, may be transmitted over separate PDU sessions from multiple UEs. In order to ensure that the UE selects the correct DNN/S-NSSAI combination for the XRM traffic, the existing URSP Rule evaluation framework can be reused. A traffic descriptor (e.g. an FQDN) for the XRM session will be used during URSP rule.
· 
· 
· The procedure for AF session setup with required QoS, is reused for XRM applications (untrusted AFs) interacting with NEF. However, current Nnef_AFsessionWithQoS service shall be extended to allow the AF to provide information for multiple medias.
· Normative impact to AF and NEF/PCF: extend the existing Nnef_AFsessionWithQoS service to allow the AF to provide, at the same time, service requirements, a common ID and any additional requirements for multiple IP data flows associated to a multi-modal (XRM) application.
Editor’s Note: 
Additional impacts are FFS.
[bookmark: _Hlk116398893]AF provides multi-modality flows to 
Editor’s Note: whether the AF can provide maximum 5GS delay difference threshold to 5GS to guarantee the flows delay difference is FFS. 
-	PCF generates   policies to support the following:
-	PCF  performs the flow authorization .
-	PCF provisions  QoS information considering the requirements  provided by the AF for all data flows associated to a multi-modal (XRM) application.. 
-	PCF enforces the group level policy for the use of Alternative QoS parameters.
-	These policies above are enforced only according to the AF provided explicit requirements. 
Editor’s Note: 	The details on how the PCF enforces the flow admission, QoS fulfilment and alternative QoS profiles are FFS. 
Editor’s Note: 	Whether the PCF sends the policy information to SMF/NG-RAN, and Whether the NG-RAN should support the additional policies and how NG-RAN uses them is FFS. 

· 
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