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Abstract: This contribution proposes the evaluation principles and conclusion for KI#1 and KI#2 regarding policy control enhancement and QoS policy coordination for multi-modal traffic for single or multiple UEs. 
1. Introduction/Discussion
KI#1 studies Policy control enhancements to support multi-modality flows coordinated transmission for single UE. KI#2 studies Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs. So far, 14 solutions are proposed for KI#1 and KI#2, where solution #38, #40, #62, #63, #65, #66 address both KIs, solution #1, #36, #39 address KI#1, and solution #2, #3,#4,#37,#64 address KI#2. 
The evaluation is performed following this solution categorization:
	Category
	Principles
	Required enhancement  
	Solution

	1. General policy control enhancement (sol #38, #40, #62, #63, #65, #66)
	UDM allocate a coordination ID and provide to UE for requesting MMC service. PCF retrieves traffic descriptions, QoS references/parameters from UDR with the coordination ID. Coordination ID may be used for SMF/UPF selection or relocation. 
	New parameters: coordination ID.
NF enhancement: UE/AMF/SMF/PCF/NEF/UDM/UDR   
	sol#38

	
	Reuses the application layer-based solutions in the context of IMS (for MMC with only video and audio traffic).   
	New parameters: mid-attribute, flow identification.
NF enhancement: PCF to read SDP or receives mid-attribute, flow identification from AF. PCF uses mid-attribute, flow identification to set up PCC rules.   
	sol#40

	
	AF provides MMCI, multi-modal service requirements to PCF via NEF using AF session with request QoS procedure.
	New parameters: MMCI, Multi-modal Service Requirements
NF enhancement: AF, NEF, PCF   
	sol#62

	
	AF provides group QoS coordination requirements (i.e. group QoS fulfilment, group resource reservation) to PCF using AF session with required QoS procedure.
	New parameters: A group of Necessity Indication
NF enhancement: AF to provide the new parameters, PCF to generate a group of PCC rules. SMF to handle the group of PCC rules (ensure group QoS fulfilment/group resource reservation) and generate some QoS characteristics values associated with the QoS flows belong to the same group.

	sol#63

	
	AF provides flow coordination group ID and group treatment requirements (i.e., joint QoS fulfilment, joint resource allocation, AQP alignment) to PCF using AF session with required QoS procedure. PCF determines the group treatment policy and provides that with flow coordination group ID to SMF/RAN.  
	New parameters: flow coordination group ID, group level treatment requirements/policy.   
NF enhancement:
AF, NEF, PCF, SMF, RAN interface to provide/receive the new parameters. PCF to generate group level treatment policy including the new parameters. SMF to perform joint resource allocation.   
	sol#65

	
	AF specific service flow group ID and multi-modality QoS policy information is stored or provisioned in PCF(or UDR). PCF provides service flow group ID and delay difference threshold to RAN for scheduling decision. 
	New parameters: service flow group ID, QoS policy including delay difference. 
NF enhancement: PCF provides MMC QoS policy to SMF. AMF enforce the UEs stay in the same NG-RAN. SMF select the same UPF. 
	sol#66

	2. policy control enhancement for single UE (sol #1, #36, #39)
	AF provides the PCF with the allowed delay differences of a session’s flows. PCF monitors the delay of each QoS flow and notifies the AF or adjusts the PCC rules if necessary.
	New parameters: delay difference between couple of flows.
NF enhancement: PCF enhancement to adjust the related QoS policies according to the new QoS parameter.  
	sol#1

	
	AF provides a group of QoS requirements with the Handling Together Indication to PCF. PCF/SMF performs QoS policing/treatment of the flows together and notifies to PCF/AF if any of the flow could not be fulfilled. 
	New parameters: Handling Together Indication.
NF enhancement: PCF/SMF performs QoS policing and QoS enforcement of group of QoS flows as a whole.  
	sol#36

	
	PCF sends the updated URSP to UE to associate the application with the same PDU session.
	New parameters: XRM application information (e.g. Domain descriptors, Application descriptors) in URSP,.
NF enhancement: PCF  
	sol#39

	3. QoS policy coordination among multiple UEs (sol #2,#3,#4,#37, #64)
	AF provides predefined group policy to multiple PCFs, PCF makes local policy according to group policy and policy update received from other PCFs. 
	New parameters: group policy.
NF enhancement: PCF enhancement to adjust the related QoS policies according to group policy and policy update notification from other PCFs.   
	sol#2

	
	Enforce multiple UEs to select the same PCF using a group ID in UDR/UDM and BSF.
	New parameters: group ID. Priority level(group policy) 
NF enhancement: UDR/UDM to store group ID and priority as UE subscription data, BSF to select the same PCF based on group ID.  
	sol#3

	
	BSF based policy coordination among multiple PCFs 
	New parameters: group ID. Priority level(group policy) 
NF enhancement: BSF stores/provides multi-modal information from multiple PCFs. NEF select the same BSF for PCFs.    
	sol#4

	
	UDR stores the flow QoS policy with group policy ID. PCF subscribes to UDR with group policy ID and adjust the flow policy accordingly.  
	New parameters: Group policy ID, latency threshold.
NF enhancement: PCF enhancement to adjust the related QoS policies according to the subscription to UDR. UDR to support flow QoS policy storage and retrieving with group policy ID.   
	sol#37

	
	NEF discovers the involved PCFs, passes updates/notifications between the PCFs and provides the overall updates/notifications back to the AF.
	New parameters: flow group policy, flow group ID 
NF enhancement: NEF enhancement to discovery and pass information to/between PCFs and aggregate the results from multiple PCFs to AF. PCF enhancement for joint admission control and joint QoS fulfilment.  
	sol#64



Category 1 solutions capture the common QoS enhancements for both KI#1 and KI#2. 
Category 2 solutions focus on QoS enhancement for single UE case. Sol #1 proposes AF provides PCF with allowed delay differences of a session’s flows, and PCF adjusts the QoS policy according to delay monitoring results. Sol #36 proposes AF to provide a “handle together indication” to the network for multiple flows and PCF/SMF is able to handle them together. Both solutions are aligned/covered by category 1 solutions considering the joint QoS fulfillment case and joint admission control case. Sol#39 proposes a solution to select the same PDU session which is an optional feature for single UE case.  
Category 3 solutions focus on the policy coordination among multiple PCFs(Sol #2,#4,#37,#64) or enforce the UE to select the same PCF(Sol #3). The proposed coordination includes PCF based, UDR/UDM based, BSF based or NEF based notification to other PCFs. The other features are captured in the category 1 solutions. 
Proposal 1: It is proposed derive the common architecture principles for both KI#1 and #2 from category 1 and category 2 solutions and add on top additional principles for KI#2 based on category 3 solutions. 
Category 1 and category 2 solutions includes mainly 2 parts:
- Enhanced interaction between AF and PCF, which includes a flow group indication (flow coordination group ID in sol. #38, #65, #66 and MMCI in sol. #62, grouped service flow descriptions in sol.#1, #36) and flow group service requirements (general QoS references/parameters for a group of flows in sol. #38, #62, group QoS fulfillment/resource reservation in sol. #36, #63, #65, delay difference threshold in sol. #1, #66). The majority of the solutions (Sol. #1, #36, #62, #63, #65, #66) proposes AF session with requested QoS procedure for this enhanced interaction.  
Proposal 2: AF shall provide to PCF a flow coordination group ID and group level QoS treatment requirements using AF session with request QoS procedure. 
-Enhanced policy control for QoS coordination among a group of flows (sol. #1, #36, #63, #65, #66)    
PCF determines on the group level QoS treatment policy (i.e. synchronized delivery, joint QoS fulfillment/resource allocation, AQP alignment) for a group of flows based on the information from the application, and provides it together with the QoS flow coordination group ID to SMF/RAN. SMF/RAN enforces the group treatment policy for the QoS flows in the group using the existing procedure. This option has impacts to SMF to receive the enhanced policy (sol. #1, #36, #63, #65, #66)    
SMF may use group treatment policy for PDU session management decisions. E.g. synchronized delivery control among QoS flows, release the other QoS flows in the coordination group in case admission control/resource allocation/QoS fulfilment of one of the QoS flow fails. RAN may use group treatment policy for admission control, radio resource allocation and QoS fulfilment decisions.
Proposal 3: The group level QoS treatment requirements/policy include information for synchronized delivery and joint QoS fulfilment, joint resource allocation and optional parameters such as percentage of service flows in the group for the joint QoS fulfilment/joint resource allocation.    
Proposal 4: PCF determines a group level QoS treatment policy based on AF information and provide that together with the flow coordination group ID to SMF/RAN using PDU session management procedure. SMF may use it for PDU session management decisions or adjustment of the QoS parameters of the flows in the group. RAN may consider it for admission control, radio resource allocation and QoS fulfilment decisions. In case of multiple SMFs, PCF may coordinate the adjustment of QoS parameters of individual flow among SMFs based on group level QoS treatment policy.     
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-60-040.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *
[bookmark: _Toc23254045][bookmark: _Toc97057180][bookmark: _Toc97266758][bookmark: _Toc104302605][bookmark: _Toc104359571][bookmark: _Toc104872764]7	Overall Evaluation
Editor's note:	This clause will provide evaluation of different solutions.
[bookmark: _Toc104302606][bookmark: _Toc104359572][bookmark: _Toc104872765][bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc97057181][bookmark: _Toc97266759]7.5	Evaluation for KI#1,2
[bookmark: _Toc104302607][bookmark: _Toc104359573][bookmark: _Toc104872766]KI#1 studies Policy control enhancements to support multi-modality flows coordinated transmission for single UE. KI#2 studies Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs. So far, 14 solutions are proposed for KI#1 and KI#2, where solution #38, #40, #62, #63, #65, #67 address both KIs, solution #1, #36, #39 address KI#1, and solution #2, #3,#4,#37,#64 address KI#2. 
Category 1 solutions capture the common QoS enhancements for both KI#1 and KI#2. 
Category 2 solutions focus on QoS enhancement for single UE case. Sol #1 proposes AF provides PCF with allowed delay differences of a session’s flows, and PCF adjusts the QoS policy according to delay monitoring results. Sol #36 proposes AF to provide a “handle together indication” to the network for multiple flows and PCF/SMF is able to handle them together. Both solutions are aligned/covered by category 1 solutions considering the joint QoS fulfillment case and joint admission control case. Sol#39 proposes a solution to select the same PDU session which is an optional feature for single UE case.  
Category 3 solutions focus on the policy coordination among multiple PCFs(Sol #2,#4,#37,#64) or enforce the UE to select the same PCF(Sol #3). The proposed coordination includes PCF based, UDR/UDM based, BSF based or NEF based notification to other PCFs. The other features are captured in the category 1 solutions. 
Category 1 and category 2 solutions includes mainly 2 parts:
- Enhanced interaction between AF and PCF, which includes a flow group indication (flow coordination group ID in sol. #38, #65, #66 and MMCI in sol. #62, grouped service flow descriptions in sol.#1, #36) and flow group service requirements (general QoS references/parameters for a group of flows in sol. #38, #62, group QoS fulfillment/resource reservation in sol. #36, #63, #65, delay difference threshold in sol. #1, #66). The majority of the solutions (Sol. #1, #36, #62, #63, #65, #66) proposes AF session with requested QoS procedure for this enhanced interaction.  
-Enhanced policy control for QoS coordination among a group of flows (sol. #1, #36, #63, #65, #66). PCF determines on the group level QoS treatment policy (i.e. synchronized delivery, joint QoS fulfillment/resource allocation, AQP alignment) for a group of flows based on the information from the application, and provides it together with the QoS flow coordination group ID to SMF/RAN. SMF enforces the group treatment policy for the QoS flows in the group. RAN may consider group treatment policy for admission control, radio resource allocation and QoS fulfilment decisions. This option has impacts to SMF/RAN to receive the enhanced policy (sol. #36, #63, #65, #66)    
* * * * Second change (all new) * * * *
8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
[bookmark: _Toc97057182][bookmark: _Toc97266760][bookmark: _Toc104302608][bookmark: _Toc104359574][bookmark: _Toc104872767]8.X	Conclusions for Key Issue #1,2
Common architecture principle for KI#1, #2 
Enhanced interaction between AF and PCF:
· AF shall provide to PCF a flow coordination group ID and group level QoS treatment requirements using AF session with request QoS procedure. 
· The group level QoS treatment requirements include indication for synchronized delivery and joint QoS fulfilment, joint resource allocation and optional parameters such as associated Alternative Service Requirements, percentage of service flows in the group for the joint QoS fulfilment/joint resource allocation.   
NOTE:	Detailed parameters to be determined in the Work Item phase. 
Enhanced policy control for QoS coordination among a group of flows
· Group QoS treatment policy include: 
· [bookmark: _Hlk114583984][bookmark: OLE_LINK11]Synchronized delivery and joint QoS fulfilment information. Each flow has its QoS profile and optionally a set of ordered alternative QoS profiles (AQPs) which is associated. 
· Joint admission control and resource allocation information, indicating associated resource allocation in 5GS among service flows. 
· In single UE scenario or multiple UEs scenario with single PCF
· [bookmark: _Hlk115430410][bookmark: _GoBack]PCF determines a group level QoS treatment policy based on AF information and provide that together with the flow coordination group ID to SMF/RAN using PDU session management procedure. SMF may use it for PDU session management decisions or adjustment of the QoS parameters of the flows in the group. RAN may consider it for admission control, radio resource allocation and QoS fulfilment decisions, e.g. with the assist of these information when RAN performs admission control or QoS fullfillment for one QoS flow, the NG-RAN will also take information of other QoS flows into consideration according the flow group treatment policy.
· In case of multiple SMFs, PCF may coordinate the adjustment of QoS parameters of individual flow among SMFs based on group level QoS treatment policy.  
Enhanced policy control facilitating the QoS coordination among a group of flows 
· In single UE scenario, PCF may provide URSP to UE for the selection of the same PDU session.  
* * * * End of changes * * * *
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