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1. Introduction
This paper is proposed to update solution#6. 
2. Reason for Change
In solution#6, regarding of the downlink traffic, the SEALDD/XRApp client perform the multi-modal flows alignment through the waiting/caching mechanism, but there are some unclear issues needed to be solved:
Issue#1: The multi-modal flows alignment can not be achieved if only multi-modal flow information is provided.
It should identify the assocaited packets in multi-flow as shown in Figure 7.6.2.1-1, for example, packet#1 in flow#1 (e.g. audio flow), and packet#1 in flow#2 (e.g. Video flow) are associated if they has the same RTP timestamp (i.e. it produces in sender at same sampling time). The assocaited packets (e.g. packet#1 in flow#1, and packet#1 in flow#2) in multi-modal flows should be aligned.
Proposal#1 : Adding more clarification about packet filter description, and it can be used to identify the assocaited packets in multi-flow.
Issue#2: The maximum acceptable time is provisioned by the VAL server, as pre-configured static value. With the dynamic environment change, the pre-configured value may be invaild.
Proposal#2 : The maximum acceptable time may be determined by the SEALDD/XRApp server based on the transmission quality result for multi-modal flow and the synchronization threshold.
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-23 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc23669]7.6	Solution #6: Multi-modal flows alignment and monitoring
[bookmark: _Toc19156]7.6.1	Architecture Impacts
This solution requires a mechanism for data storage to cache the traffic flows.
[bookmark: _Toc22016]7.6.2	Solution description
7.6.2.1	General
Synchronization between different multi-modal XR application components is crucial. In other words, the delay difference among the associated flows should be small. Otherwise, the arrived flows need to wait for other associated flows that do not arrived yet. 
To avoid the downlink traffic flow delay difference introduced from (R)AN and Internet, the SEALDD/XRApp client could do the multi-modal traffic flow alignment, by steering associated multi-modal traffic flows to be transferred to application client at specific time. 
As shown in figure 7.6.2.1-1, flow#1 and flow#2 are associated flows. They are sent out from VAL server at the same time, while flow#1 arrives at SEALDD/XRApp client earlier than flow#2 due to different routing path. To align those associated flows, the SEALDD/XRApp client holds and buffers the flow#1 for a while. Until all the associated flows arrived (i.e., flow#2), the SEALDD/XRApp client sends out those associated flows to application client at the same time.
Editor’s note: Whether the implementation entity is XRApp or SELADD depends on the the Application enablement architecture.
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Figure 7.6.2.1-1: DL traffic flow alignment
7.6.2.2	Procedure of flow alignment
Figure 7.6.2.2-1illustrates the procedures of multi-modal flows alignment.
Precondition:
-	The VAL server can discover and select the XRApp server by CAPIF functions.
-	The connection has been established among the UE, XRApp server and VAL server.
-	The SEALDD/XRApp server has been provisioned to multi-modal XR policy including the synchronization threshold for multi-modal applictaion, as specified in TS 22.261 [2].
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Figure 7.6.2.2-1: multi-modal flows alignment
1. VAL server sends the multi-modal flows alignment request with VAL ID, UE ID(s), flows descriptiondescriptor (e.g., Multi-modal Service ID, packet filter description, etc.), flows transmission requirement, flows alignment assistance information. Flows transmission requirement including the delay requirement. Flows alignment assistance information may include the timestamp (e.g., timestamp in the RTP header), number of associated flows, maximum acceptable duration for traffic flow alignment. Maximum acceptable time duration for traffic flow alignment is used to limit the maximum waiting time for the associated flow.
2. Upon receiving the request, the SEALDD/XRApp server performs an authorization check. If authorization is successful, the SEALDD/XRApp server sends the multi-modal flows alignment request to the SEALDD/XRApp client identified by the UE ID(s), along with the information received in step1, and the flows alignment assistance information (e.g. timestamp in the RTP header, RTCP). 
If the maximum acceptable duration for traffic flow alignment is not provided, then the XRApp server would determine the maximum acceptable duration for traffic flow alignment based on flows transmission requirement. The server may translate the flows descriptiondescriptor into SEALDD flow ID. 
NOTE 1: The flow alignment assistance information can be obtained by SEALDD server based on SEALDD policy.
Editor’s Note: The synchronization performed in this step by the Service Layer includes use of message caching/delaying and re-transmission mechanisms which are FFS.
Editor’s note: Whether and how to make use of existing CN functionality (e.g. PDU set related feature) is FFS.
Editor’s note: Whether and how to use RTCP as flows alignment assistance information to align muti-modal flow is FFS.
3. The SEALDD/XRApp client sends the multi-modal flows alignment response to the SEALDD/XRApp server.
4. The SEALDD/XRApp server sends the multi-modal flows alignment response to the VAL server indicating the result of multi-modal flows alignment.
5. When the traffic flow arrived, the SEALDD/XRApp client initiate the multi-modal flows alignment based on the received information in step 1. The flows needs to be aligned is detected by the VAL ID, flows descriptiondescriptor, and flow alignment assistance information. If number of associated flows are provided, the number of associated flows isare used to determine whether all the associated flows arrived. If the flow alignment assistance informationtimestamp is provided, the SEALDD/XRApp client can identify the associated packets (e.g. with the same RTP timestamp) in the multi-modal flows the flows that are sent at specific time will be aligned. After all associated packet in multi-modal flows arrived, the SEALDD/XRApp client sends the associated packetsflows to the application client. If the maximum acceptable time duration is provided, once the maximum acceptable time is reached, the SEALDD/XRApp client will no longer waits for the associated packets in multi-modal flows even if the associated packetflow is not arrived yet. The maximum acceptable time may be determined by the SEALDD/XRApp server based on the transmission quality result for multi-modal flow and the synchronization threshold.
NOTE 2: Step 3 and step 5 can be executed in parallel.
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