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CHANGE 2 (All NEW TEXT)
7.X	Solution #X: Client-driven switching from multipath to single path media delivery based on energy information
[bookmark: _Toc193473816]7.X.1	Key Issue mapping
This Candidate Solution addresses Key Issue #6.
[bookmark: _Toc193473817]7.X.2	Functional description
[bookmark: _Toc193473818]7.X.2.1	Introduction
Clause 5.18 of TR 26.804 [26804] describes the feature for multi-access media delivery. With this feature, the Media Stream Handler of a 5GMS Client may use multipath transport protocols such as MPTCP orand MPQUIC to set up a multipath transport session with the 5GMS AS for delivery of 5G Media Streaming content. Clause 13.2.4 of TS 26.512 [26512] specifies Configuration and Settings API over M7 and M11 at the Media Stream Handler from the 5GMS-Aware Application and Media Session Handler respectively for configuration of the underlying transport session. 
The multipath transport session may span one or more access networks available to the UE. The multiple paths may be used to improveincrease the resilience of the transport connection toagainst packet loss or to increase data throughput as specified in clause 4.6.2 of TS 26.512 [26512].
The energy consumption in the UE and the network to supportfor multi-access media delivery is often higher than the case when the UE usesusing a single path for media delivery at reference point M4. At the UE, to supporting a multipath transport session over multiple access networks, the 5GMS Client requires activation activating and usage of using multiple access network endpoints. In the network, a multi-access delivery session might be using multiple access network nodes such as one or more gNBs, zero or more Non-3GPP nodes such as N3IWF etc. for transport of media application session content. The benefit of increased resilience with multipath transport often comes with the a trade-off on in energy and power consumption. 	Comment by Shilin Ding: Any evidence or references for this?
This solution introduces a mechanism for switching from a multipath transport session, potentially over one or more access networks, to a single path session based on energy consumption information sent from the network to the UE. 
      
7.X.2.2	Reference architecture for client-driven switching from multipath to single path based on energy information from the network
Figure 7.X.2.2-1 depicts a reference architecture that realises this candidate solution in the 5G Media Streaming architecture defined in TS 26.501 [23]. 


Figure 7.X.2.2-1: Reference architecture for client driven switching from a multipath transport session to a single path transport session
No new interfaces between the 5GMS entities in the network and the UE are defined in this solution. This solutionIt uses existing media streaming interfaces specified in TS 26.501[23]. 
The Energy Information Function performs collection of energy consumption information for the application session (a multipath transport session carrying 5G Media Streaming content in this case) as specified in TS 23.501 [72]. This solution delivers this energy consumption information to the 5GMS AF, which then forwards the information to the 5GMS Client over M5. Based on this information, tThe 5GMS Client and the 5GMS-Aware Application then decide whether to switch to a single path transport session from an ongoing multipath transport session. 
The solution reuses an existing function already defined for collection and exposure of energy-related information:
-	The Energy Information AF

[bookmark: _Toc187660880][bookmark: _Toc193473786]7.X.3	Procedures
Figure 7.X.3-1 details the steps for the procedure on client driven switching from a multipath transport session to a single path transport session outlined in clause 7.X.2.


Figure 7.X.3-1: Procedures for client-driven switching of a 5G Media Streaming session from multipath to a single path session
1.	A 5G Media Streaming session is set up between the 5GMS entities in the UE and the network over a multipath transport session. The multipath transport session may use multiple access networks (via a 3GPP access and 3GPP/Non-3GPP access) as described in clause 5.18.4 of TR 26.804 [26804].    
2.	The Media Session Handler may subscribe to events related to energy-consumption for the media streaming session.
3.	M4 media flows are exchanged between the Media Stream Handler in the UE and 5GMS AS over one or more access network paths. 
4.	The Energy Information Function provides energy information related to the 5G Media Streaming session to the EIAF inside the 5GMS AF. The energy is information may include energy consumption in the network for each of the access paths that is being used by the 5G Media Streaming session. This information and may be relayed via NEF if the 5GMS AF is untrusted. 
5.	The EIAF forwards the energy information to the application function inside within the 5GMS AF performing media session handling
6.	The 5GMS AF forwards the energy consumption information for the 5G Media Streaming session to the Media Session Handler.
7.	Based on this information,tThe Media Session Handler and the 5GMS Aware Application decide whether to switch from the multipath session over multiple access networks to a single path session. The 5GMS Aware Application and the Media Session Handler may consider the energy consumption inside the UE to support the multipath session over multiple access networks along with the information received from the 5GMS AF to make this decision.  
8.	If required, tThe Media Session Handler may updates the multipath transport session parameters as specified described in clause 13.2.4 of TS 26.512 [26512].
9.	The Media Stream Handler applies the updated configuration to the 5G Media Streaming transport session.
10.	The Media Stream Handler in the UE and the 5GMS AS switch to a single single-path session for carrying the M4 application flows of the 5G Media Streaming session.
[bookmark: _CR5_2_7_1]end of CHANGEs
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