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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#2
Sol#2,#3,#4,#37,#38,#40,#62,#63,#64, #65,#66 are related with KI#2: Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs.
In Sol#2, a group policy is predefined at application level for the group of UEs and then provided to one or multiple PCF(s) in the 3GPP network. The PCFs communicate directly and PCFs fulfil the policy requirement with considering the whole group policies within related PCFs. While it is not clear how to support one PCF to find another related PCF to do the policy coordination.
In Sol#3, the same PCF is selected to support multi-modality flows from multiple UEs. The enhancements in PCF and BSF are needed. The PCF may provide internal group ID to BSF, and BSF decides whether this PCF or another PCF should be used for this PDU session, and a redirection information may be sent to PCF to help reselect another PCF, to guarantee the same PCF can be selected for multiple PDU sessions for multiple UEs. In this solution, more signalling are required to select the same PCF.
In Sol#4, PCF1 triggers a Nbsf_Management_Update request to BSF with including multi-modal data flows group ID and multiple modal service provider. BSF have the information of which PCFs handle the multi-modal group flows, PCF1 can get the PCF2 id from BSF. Therefore the direct communication between PCFs are used to coordinate the PCC rules. When a UE is removed from multi-modal groups, the related PCC rules can be removed and the related PCF information in BSF can be updated.
In Sol#37, AF provides group policy information to UDR through NEF. Some enhancement is that the PCF for UE1 flow can update the PCC rule based on AF requirement, and then store the policy data within UDR with updating the group policy information. The other PCFs for multi-modal UEs, which have subscribed the group policy data update, can be notified with the updated group policy data. So in this solution, the UDR is responsible to update the related PCF and help to adjust policy rules.
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 multi-modality QoS Policies from UDR. In this solution, no limitation for the same SMF/UPF/PCF.
In Sol#40, the same PCF is required for multiple UEs, while it is not clear how to support the same PCF selection. 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. 
In Sol#62, AF provides Muti-modality Communication Identifier (MMCI) with required QoS to 5GS. Availability of MMCI would allow to distinguish one multi-modal service from another, and hence the specific treatment each service may have, in combination with other QoS parameters included in the request. In this solution, the MMCI is provided by AF to identify the multi-modal flows while how the PCF can handle the related flows is FFS.
In Sol#63, AF can send one or multiple requests to help realize group QoS fulfillment and group resource reservation. If the QoS requirements of any necessary flows cannot be fulfilled, there is no need to fulfill the QoS requirements of other flows. If the resource reservation of any necessary flows fails, then the AF notifies 5GC to release all resources. When the AF decides to change one or more policies for specific traffic flows, a group of updated coordination policies can be re-sent to the network. In this solution, AF decides whether the group policy can be fulfilled, updated, or not fulfilled, if one of policy is rejected by 5GS.
 In Sol#64, PCF handle the joint QoS fulfilment, and notify the success of failure information to NEF. NEF facilitates coordination of multi-flow group policies across multiple PCFs. 
In Sol#65, AF sends single or separate requests 5GS for multiple UEs, and NEF split the request and send each request contains flow information for each UE. PCF derives the group level treatment policy for each service flow coordination group based on the group level treatment requirements from the application, and SMF maps the service flow coordination group to QoS flow coordination group in the 5GS.SMF sends the QoS flow coordination group ID, QoS profile, Alternative QoS Profile and group level treatment policy to RAN. For multiple UE, based on the newly selected QoS parameter from received from QoS Parameter Notification Control, AF/PCF/SMF adjusting QoS parameters or release service flows for other UEs.
In Sol#66, the dedicated SMF is selected based on S-NSSAI and DNN, and the same UPF is selected by SMF. SMF sends the multi-modality indication to AMF to support the same NG-RAN (re)selected. This solution requires the same UPF/NG-RAN/SMF selected for these multiple UEs, which is quite stringent for 5GS and have impact for existing procedures. 
Based on the above analysis, the main aspects for this Key Issue:
1) How AF provide the group policy requirement for multiple UEs.
AF provides a single request or multiple requests to the NEF for multiple UEs. In the single request method, the UEs list and group policy requirement can be provided. In the multiple request method, UE ID and policy coordination ID can be provided. Both cases can be supported since the single request can be used in initial policy requirement for group UEs, and multiple request method can be used for individual UE that joins the group later. 
2) Whether to support the same PCF or multiple PCFs. 
Based on the SA1 requirement for multi-modality services, the area may be around 100 km2, so the multiple PCFs are preferred to be supported. What’s more, the limitation for single PCF do have big impact for current PCF selection procedure , so it is suggested to use current PCF selection mechanism.
3) How to support the policy coordination among multiple PCFs. There are 3 methods :
-	BSF based solutions to support the PCFs direct communication and policy coordination.
-	UDR based solutions to make the policy information coordination and update the policies in the related PCFs.
-	NEF based solutions to help the policy joint fulfilment for multiple PCFs.
UDR based solution is preferred which has less impact for 5GS. PCF itself can decide the policy fulfilment based on the alignment policy information which is retrieved from UDR.
4) How to fulfil the coordination policy for multiple UEs.
If the QoS requirement for one UE’s service flow cannot be fulfilled by NG-RAN, the NG-RAN sends notification via QoS Parameter Notification Control to SMF in current mechanism. AF/PCF/SMF can adjust QoS parameters or release service flows for other UEs.

* * * *second of change * * * *

[bookmark: _Toc112948873]8.X	Conclusions for Key issue#2: Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs
The following aspects are concluded as principles for the normative work:
AF provides a single request or multiple requests to the NEF for multiple UEs. 
-	In the single request method, the UEs ID list, group policy requirement, coordination group ID (e.g. MMCI, Coordination ID) should be provided. 
-	In the multiple request method, per UE ID, policy requirement, coordination group ID (e.g. MMCI, Coordination ID) should be provided. 
NOTE: The specific parameter to indicate the coordination group ID should be decided in normative phase.
Multiple PCFs may be involved for the multi-modal traffic among multiple UEs. The policy information coordination among multiple PCFs can be achieved by UDR. 
The detailed policy coordination control should be alignment with 8.X conclusion for KI#1.
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