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[bookmark: _Toc462478989]Abstract of the contribution: This solution provides a common identifier to coordinate the transmission of media flows.
1	Discussion
This solution provides meta-data for coordinated transmission of flows in KI#1 and KI#2. 
[bookmark: _Hlk102029880]Policy and control plane information help define aspects for coordinated transmission of multimodality flows. However, it is not sufficient since a packet/media stream itself does not carry sufficient information for a UPF to identify the group and apply coordinated transmission policies, i.e., the IP connection 5-tuple, an RTP SSRC or other connection/media header fields provisioned may not be sufficient to uniquely identify:
· [bookmark: _Hlk102389376]Multiple media sources and one or more RTP sessions may be used by an application.
SSRCs that map to a common CNAME in an RTP session can be assumed to have RTCP sender report (SR) timing information derived from a common clock to be synchronized for playout. These may be delivered over multiple transport connections.
· Mix of real-time and non-real-time flows between two end points (i.e., IP connection 5 tuple does not necessarily distinguish)
· Application session can dynamically add/remove flows with new streams/end-points leading to a large amount of configuration changes if using IP connection to identify. 
· Conveying the application group “state” information via control/policy requires continually provisioning media transport end point or other parameters on a per session (change) 
A simple option is to have the application send a common identifier (Media Stream Coordination Identifier in this solution) to 5GS. The proposal here is to leverage mechanisms in sol #7 (6.7) that carry PDU set, importance information in GTP-U extension and add a parameter - Media Stream Coordination Identifier. No new mechanisms other than those already in KI 4, 5 are proposed. 
2	Proposal
It is proposed to adopt the following changes into TS23.700-60.
[bookmark: _Toc510607461]		* * * * 1st Change (all new text) * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684]6.X	Solution #X: Handling of Coordinated Media Streams
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685]6.X.1	Key Issue mapping
This solution addresses aspects of:
Key Issue#1 (Policy control enhancements to support multi-modality flows coordinated transmission for single UE),   
and Key Issue#2 (Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs).

[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X.2	Description
An application like XR may use multiple media streams to represent multiple media sources, or to carry scalable encoding of a media source (e.g., superimposed foreground media on a base background media). These media streams may be between a server and UE, multiple servers to a UE or between multiple servers and UEs.
[bookmark: _Hlk102390738]Media streams belonging to an application like XR may consist of more than one RTP session group (CNAMEs) and each RTP session may have more than one media stream (i.e., multiple SSRCs). SSRCs that map to a common CNAME in an RTP session can be assumed to have RTCP sender report (SR) timing information derived from a common clock to be synchronized for playout [x1]. These may be delivered over multiple transport connections The end points associate the set of synchronization Sources (SSRCs) belonging to the application based on application signaling (SDP, RTCP). Since the media with the same clock may span multiple RTP streams or transport connections, there is no common user plane field that can be used to identify the group. Thus, the application should be responsible for providing this correlation of the group of media streams that have a common clock. 
Two solution approaches are considered:
1. Application configures group of media flows, SSRCs in 5GC:
The application configures the associations (SSRCs that map to a common CNAME) that form a group to 5GC (AF5GC) which in turn configures the user plane. The information configured includes the set of flows (3-tuple, 5-tuple) and corresponding SSRCs. However, application sessions may dynamically add/remove flows with new servers/end-points leading to a large amount of configuration changes. This method has a high amount of configuration.
2. Media coordination identifier based:
A common Media Stream Coordination Identifier (MSCI) is used to identify all media streams that belong to a session group. Since the application has knowledge of the group (via application signaling information in SDP, RTCP), the application applies an MSCI for all media streams of that group. The MSCI is carried in a UDP option[x3] (RTP streams) or TCP option[x2] (HTTP streams). The UPF that classifies QoS aspects for media streams adds the MSCI in a GTP extension.

The solution develops option (2) further and assumes the following:
· Media streams do not carry sufficient information for a UPF to identify the group. There may be multiple “m” lines in SDP, multiple SSRCs spanning more than one application session that are part of a group with common clock for playout. 
· Applications have the knowledge of a group of media streams because of SDP, RTCP or other session signaling. 
· [bookmark: _Hlk103705451]The 5GC user plane does not require (per packet) synchronizatione of the flows. They simply carry the MSCI in GTP-U to allow RAN to apply a related policy. 
· Policy described in other solutions (e.g., solution #1) such as application information, delay tolerance and others can be applied to the group of flows using a common clock and identified by an MSCI.
· An MSCI may be sent for media streams from one or more application servers. For example, an application server for XR may compose the base picture and another AS may compose a superimposed picture. Alternatively, there may be a mixer that groups multiple streams into one transport connection. 
· TCP option[x2] or UDP option [x3] have low overhead and is preferred for carrying MSCI meta-data. Tunnels between application/media server and UPF require the application server to be configured with the tunnel termination address, i.e., address of UPF (not easy for loosely coupled/3rd party application).
NOTE x: The definition of new TCP or UDP options should be coordinated with the IETF. 
Editor’s note: It is FFS if optimizing TCP based transport is feasible for synchronous delivery of media streams with low latency.

[bookmark: _Toc92875663][bookmark: _Toc93070687]6.X.3	Procedures
Packets belonging to a group of media streams that require coordinated transmission are identified when they have the same MSCI (Media Stream Coordination Identifier). Different applications may use the same MSCI space and thus it is only unique for an application. The combination of application (e.g., 3-tuple origin address) and MSCI can uniquely identify the media streams to be coordinated. Policy such as delay or delay difference that is configured for this application (range of IP addresses for servers, S-NSSAI/DNAI in the case of UE-UE) is applied for all media streams with the same MSCI. 
The process by which the MSCI is configured is outlined in Figure 6.X.3-1. The main aspects are that the coordinated set of media streams are only evident to the application (step 3) which configures the MSCI value the set of media streams to be transported along with the media packet (step 4) and is then used in 5GS for QoS (steps 5, 6).
[image: ]
Figure 6.X.3-1: Group with Common Clock is identified by Application
1. [bookmark: _Hlk102129274]AF configures coordination policy rules with application QoS parameters for a group of flows of an application with common clock. The parameters may include maximum delay budget and delay difference between flows (e.g., parameters defined in solution #1). The flows from the application use a set of IP address(es)/ports (3-tuple) or S-NSSAI/DNAI for UE-UE flows. 
2. The UE(s) establish PDU connections and 5GC provisions policy rules (including coordination policy rules new per PDU set parameters) in the user plane using procedures in TS 23.502. The coordination policy rules are applied to a group of flows of an application with a common coordination identifier (MSCI).
3. UE(s) and application server(s) initiate signaling at the application layer to setup media resources across multiple parties which include multi-party (multiple UEs, application servers) sessions and multiplex various sessions over one or more transport connections as described in RFC 8872 [x1]. 
4. [bookmark: _Hlk102391282]Application server(s) identify the group of media streams of the application that form a group with common clock and assign a unique value to Media Stream Coordination Identifier (MSCI) to all media streams that are part of this group. Each media stream packet adds a TCP/UDP option carrying the MSCI as meta-data before forwarding the packet.
Reserved values of MSCI may be used to denote a retransmission stream or forward error correction (FEC) stream.
For UE-UE flows, the application in the UE originating the media streams may encode the MSCI in TCP/UDP option in the packet.
5. UPF processes the incoming packet/ media streams and identifies the PDU set, classifies using procedures developed in KI#4, 5 solutions (e.g., solution #7). In addition to the classification result, if an MSCI is present in TCP/UDP option, it is added to the GTP-U extension header.
6. [bookmark: _Hlk103705499]RAN uses applies coordination policy configured in step 1 to support coordinated transmissions (delay, delay difference, etc) across flowspackets of the application that have the same MSCI.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]6.X.4	Impacts on services, entities and interfaces
AF: procedures to provision the application QoS policy for a group of flows with common clock
[bookmark: _Hlk103750396]SMF: N4 rule to copy MSCI in TCP/UDP option to GTP-U and rules in RAN to match on MSCI and apply coordination policy. 
UPF: Receive MSCI in TCP/UDP option and send the MSCI field in a GTP-U extension header (along with PDU set and importance information)
RAN: Ability to use the same MSCI value and related policy across multiple streams with common clock.

		* * * * 2nd Change (revision marked) * * * *
[bookmark: _Toc97526894][bookmark: _Toc101342058]2	References
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