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1. Introduction
This paper is proposed to provide the evaluation for solution#5.
2. Reason for Change
Solution#5 solves the muti-flow synchronization for multi-modal XR application in KI#2. 
The SEALDD layer can determine the service flow(s) that needs to be adjusted and the corresponding required QoS information based on the transmission quality results and the synchronization threshold. By interacting with 5GC with the determined information (i.e. the SEALDD traffic descriptor of the adjusted flow(s) and the determined QoS information), the multi-flow synchronization of multi-modal application can be satisfied.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-23 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc19877]7.5	Solution #5: Multi-flow synchronization for multi-modal XR application
[bookmark: _Toc11455]7.5.1	Architecture Impacts
This solution is presented based on the existing SEALDD architecture in TS 23.433 [6]. 
[bookmark: _Toc31373]7.5.2	Solution description
7.5.2.1	General
This solution addresses key issue #2 on E2E multi-modal communication flow, to solve how the SEALDD layer to manage the multiple association flows for multi-modal XR service to satisfy the multi-flow synchronization. 
By performing the transmission quality measurements for multi-modal application, the SEALDD server can determine the service flow that needs to be adjusted and the corresponding required QoS information based on the transmission quality result and the synchronization threshold. 
7.5.2.2	Procedure
The following figure provides a high-level procedure that the SEALDD server determines which flow(s) is needed to be adjusted for multi-modal application, and interacts with 5GC with the determined QoS information to adjust the transmission quality to satisfy multi-flow synchronization.
Pre-conditions:
1.	The VAL server discovers and selects the SEALDD server by CAPIF functions.
2.	The SEALDD server has been provisioned to multi-modal XR policy including the synchronization threshold for multi-modal applictaion, as specified in TS 22.261 [2].


Figure 7.5.2.2-1: SEALDD enabled multi-flow synchronization procedure
1. The VAL server sends a SEALDD Transmission request for multi-modal XR to the SEALDD server. The request includes the identifier of the application traffic (e.g. VAL service ID, VAL server ID), the SEALDD-S connection information for multiple flows from VAL server side (e.g. address/port for audio flow, address/port for tactile flow, etc).
2. The SEALDD server determines to enable data transmission and synchronization for the multi-modal application (e.g. VAL service ID, VAL server ID). The SEALDD server allocates the SEALDD-S connection information for multiple flows from SEALDD server side, and maintains the multi-flow association information for SEALDD-S interface (i.e., SEALDD-S connection information from VAL server side, and/or SEALDD server side), and sends a response to the VAL server. 
NOTE 1: The detailed message/API name for SEALDD transmission request for multi-modal XR will be determined in the normative phase.
3. The VAL client sends a SEALDD service request to SEALDD client.
4. The VAL/SEALDD client discover and select the proper SEALDD server for the VAL application.
5. The SEALDD client sends SEALDD Transmission Connection_Establish request for multi-modal XR to SEALDD server with the SEALDD client ID, VAL server ID, VAL service ID, and the SEALDD traffic descriptor of the SEALDD client side.
6. According to the determination in step 2, if the data transmission and synchronization is enabled for the specified applictaion identifier (e.g. VAL service ID, VAL server ID), the SEALDD server sends the SEALDD traffic descriptors for multiple flows from SEALDD server side (e.g. address/port for multiple SEALDD-Uu flow) to the SEALDD client. The SEALDD server maintains the multi-flow association information for SEALDD-Uu interface (i.e., SEALDD traffic descriptor from SEALDD client side, and/or SEALDD server side).
NOTE 2: Whether negotiating the SEALDD-Uu connection information for multi-modal XR, by using one control plane message or mutiple message control plane messages, and the related message/API name will be determined in the normative phase.
7. The SEALDD server performs data transmission quality measurement in SEALDD-Uu interface based on the mapping information for multiple flow association information between SEALDD-S interface and SEALDD-Uu interface. Upon receiving the packets from multiple associated flow in SEALDD-S interface as descripted in step 2, the SEALDD server performs the packet encapsulation with sending timestamp information in the corresponding SEALDD-Uu interface, and can calculate the transmission delay measurement result of multiple associated flows after obtaining the receiving timestamp from the SEALDD client.
8. Based on the calculated transmission delay for multiple associated flow over SEALDD-Uu interface in step 7, and the synchronization threshold for multi-modal application as described in pre-condition, the SEALDD server can determine the service flow(s) (i.e. address/port for SEALDD-Uu flow) that needs to be adjusted among the multiple associated flows in SEALDD-Uu interface, and the corresponding required QoS information (i.e. transmission delay).
9. The SEALDD server sends the AF request to 5GC via N33/N5 with the SEALDD traffic descriptor of the adjusted flow(s) (i.e. address/port for the adjusted SEALDD-Uu flow) and the corresponding required QoS information determined in step 8, by utilizing the AF session with required QoS procedure in clause 4.15.6.6 of TS 23.502 [4]. The SEALDD traffic descriptor of the adjusted flow(s) contains the address or port in SEALDD server side, and/or SEALDD client side.
NOTE 3: This procedure is applicable for both downlink and uplink synchronization of multi-modal flow. For downlink and/or uplink, the step 8 is determined according to the measured downlink and/or uplink transmission delay in step 7.
After requesting the transmission quality optimization on 5G network with the required QoS for the adjusted flow(s), the multi-flow synchronization of multi-modal application can be satisfied.
[bookmark: _Toc28354]7.5.3	Solution evaluation
Editor's note:	Solution evaluation is FFS.
This solution focuses on the muti-flow synchronization for multi-modal XR application, where the SEALDD layer is enhanced to negotiate the SEALDD connection, and further determine the required QoS information for multi-modal flow(s), it can solves the three open issues in key issue #2.
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