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Abstract: This contribution provides the evaluation and conclusion for KI#1 "Policy control enhancements to support multi-modality flows coordinated transmission for single UE" and KI#2 "Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs".
1.
Discussion
Regarding chapter 6 of TR 23.700-60v0.4.1, there are 14 solutions regarding to KI#1 and KI#2. This paper is trying to provide the evaluation and conclusion based on these solutions. 
	
	Key Issues

	Solutions
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1
	X
	
	
	
	
	
	
	
	

	2
	
	X
	
	
	
	
	
	
	

	3
	
	X
	
	
	
	
	
	
	

	4
	
	X
	
	
	
	
	
	
	

	36
	X
	
	
	
	
	
	
	
	

	37
	
	X
	
	
	
	
	
	
	

	38
	X
	X
	
	
	
	
	
	
	

	39
	X
	
	
	
	
	
	
	
	

	40
	X
	X
	
	
	
	
	
	
	

	62
	X
	X
	
	
	
	
	
	
	

	63
	X
	X
	
	
	
	
	
	
	

	64
	
	X
	
	
	
	
	
	
	

	65
	X
	X
	
	
	
	
	
	
	

	66
	X
	X
	
	
	
	
	
	
	


2.
Proposal
It is proposed to update TR 23.700-60 as follows.
* * * * First change * * * *
7.1
Evaluation on solutions of KI#1 and KI#2
These solutions can be summarized and evaluated as following.
Solution#1, #36, and #39 are only applied to KI#1 "Policy control enhancements to support multi-modality flows coordinated transmission for single UE". 
-
Solution#1 proposes to extend the Nnef_AFsessionWithQoS API so that the AF can provide the synchronization threshold between two multi-modal flows to the PCF, the PCF can then trigger Per Flow QoS monitoring to obtain the real-time delay difference and adjusts related policies according to the QoS monitoring results. After that, SMF/UPF/RAN/UE implement such coordination policy.
-
Solution#36 also extends the Nnef_AFsessionWithQoS API to allow the AF to provide a group of (Flow description, QoS requirement associated to the Flow Description) with “the Handling Together Indication” to the PCF, and the PCF authorizes all of QoS requirements corresponding to the flow in the group of flows as a whole, then the SMF handles the group of PCC rules as a whole.
-
Solution#39 proposes that the PCF send the updated URSP including XRM application information to UE through the UCU procedures, to support the same PDU session can be selected for the XRM service application. Therefore, traffics from the same UE are routed through single PDU Session.
Solution#2, #3, #4, #37, and #64 are only applied to KI#2 "Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs". 

-
Solution#2 address the multi-PCF scenario. It assumes that the policies for the group of UEs are predefined at application level and one PCF has to consider the input from other PCFs for policy determination. When one PCF makes a policy change, it will notify other PCFs to initiate the policy association modification procedure. 

-
Solution#3 is quite similar as solution#2 except that a single PCF is selected for an XR service. In this solution, an Internal Group Identifier is introduced to identify the UEs belong to the same XRM service, and the Priority Level is introduced to handle the situation when there are conflicts among the policy requirements received for different UEs in the group.
-
Solution#4 deals with the scenario that multiple PCFs use the same BSF for policy determination. With the usage of the BSF, the NEF can discover all the PCFs responsible for the same XRM services, and one PCF can subscribe to the policy change notifications from other PCFs. To identify multi-modal flows from different UEs, a Multi-modal service provider ID and a Multi-modal data flows group ID are provided from the AF to the 5GS.
-
Solution#37 proposes that the AF interacts with one NEF through Nnef_ServiceParameter_Create service operation with providing group policy information to UDR. The PCFs may subscribe to group policy information update in UDR. When one PCF updates the PCC rule based on AF requirement, the other PCFs can be notified with the updated group policy.
-
Solution#64 assumes that the UEs involved in one XR services are served by multiple PCFs and proposes that the coordination is performed by the NEF. The NEF can receive the AF request(s) with the service flows and the flow group policies, discover the PCFs involved, pass updates/notifications between the PCFs and provide the overall updates/notifications back to the AF.
Solution#38, #40, #62, #63, #65 and #66 are proposed for both KI#1 and KI#2. 
-
Solution#38 proposes that the UDM/UDR stores the XR service-related information and provides a Coordination Identifier as a Traffic Descriptor to the AF. The AF can provide the Coordination Identifier to the UE. The UE can use the Coordination Identifier during URSP evaluation and the UE can provide the Coordination Identifier during PDU Session Establishment and Modification procedures. The Coordination Identifier is then used by the SMF to obtain the correct PCC Rules from the PCF. 
-
Solution#40 comprises of two options. Option 1 proposes to extend the IMS mechanism for multi-modal flows so that the AF can provide the mid-attribute/Flow Identification parameters to the PCF via the SDP signaling. Option 2 proposes that the AF can provide the mid-attribute/Flow Identification parameters to the PCF by using the Nnef_AFsessionWithQoS API. Once the PCF receives the mid-attribute/Flow Identification parameters, it uses them to consistently set the PCC rules for the associated multi-modal flows.
-
Solution#62 proposes to reuse the IMS mechanism to achieve application synchronization, and proposes to extend the Nnef_AFsessionWithQoS service or the Npcf_PolicyAuthorization service to allow the AF/NEF to provide service information to the PCF. For multiple UEs’ scenario, a Multi-modality Communication Identifier (MMCI) is introduced to associate the UEs involved in the same XR service. 

-
Solution#63 proposes to reuse the IMS mechanism for XR services consist of only video and audio modalities, and propose to use the enhanced Nnef_AFsessionWithQoS API for those consist of multi-modal flows besides audio and video. The AF should provide the information required for group QoS fulfillment and group resource reservation to the PCF. A group of Necessity Indication indicating which flows are necessary should also be provided from the AF to the network.
-
Solution#65 also proposes to extend the Nnef_AFsessionWithQoS API. The AF can provide the group level treatment requirements including Synchronized delivery and joint QoS fulfilment information, Joint admission control and resource allocation information to the PCF. The PCF can then generate the group coordination policies to the SMF and to the RAN, perform joint admission control/resource allocation. In this solution, a coordination group ID is introduced to associate flows belong to the same group, and a batch correlation ID is introduced to allow the receiving NF to be able to know when it has received the full batch of requests or flows.
-
Solution#66 proposes that based on the DNN and S-NSSAI dedicated to an XR service, the same SMF, UPF, RAN are selected for the UE(s) involved in one XR service. The PCF provide a group of QoS policy information to the SMF and to the RAN, which contain a required delay difference between the paired service flows.
8.1
Conclusion on solutions of KI#1 and KI#2
For KI#1 "Policy control enhancements to support multi-modality flows coordinated transmission for single UE", the followings are taken as conclusion.
A single PDU Session per UE 

· The PCF can send the updated URSP including XRM application information to UE through the UCU procedure to ensure that an XRM service uses a single PDU Session per UE.
Identification of associated flows and necessary/critical flows
· A flow coordination group ID, together with a batch coordination ID can be provided from the AF to the PCF. 
· A group of indications indicating necessary/critical flows, or a “Handling Together Indication” can be provided from the AF to the PCF and then to the SMF. 
The group level policy/treatment
· A group of QoS requirements: A group of QoS requirements for different multi-modal flows can be provided from the AF to the PCF. 
· Alternative QoS profiles: A set of ordered alternative QoS profiles (AQPs) can be provided from the AF to the PCF. If the QoS requirement of any flow downgrades to the AQP, then the 5GS selects the corresponding AQPs for the remaining flows.
· The delay differences: The required delay differences between the paired flows can also be provided from the AF to the PCF. If the per flow QoS monitoring results can not satisfy the required delay differences, the PCF may adjust the PCC rules for one or each of the couple of flows. 
· Group admission control and group resource allocation: The PCF sends the group admission control and group resource allocation policies to the SMF. If any necessary/critical flow fails, the remaining flows will be rejected by the SMF. If the network cannot allocate resources for any necessary/critical flow, there’s no need to allocate resources for the others.
For KI#2 "Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs", in addition to the conclusion for KI#1, the followings are also needed:
· The AF can identify multiple UEs through the UE identifier, which can be the UE IP address or the GPSI.
· If the QoS parameter of one flow cannot be satisfied, the AF/PCF/SMF can adjust the group level policy, e.g. adjusting QoS parameters or release service flows for other UEs. 
* * * * End of changes * * * *
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