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5.20	Optimising modem usage for media streaming
5.20.1	Description
5.20.1.1	Background Data Transfer for 5G Media Streaming
In Release 18 TS 26.501 [15] and TS 26.510 [26510] added support for Background Data Transfer to the Dynamic Policies feature of the 5G Media Streaming System. This capability allows a UE to download content using downlink media streaming in non-real time ahead of consumption, or to uplink stream recorded content in non-real time when the content can be delivered with delay. Background Data Transfers occur during time intervals that are announced in advance by the Media AF and are scheduled at times expected to provide higher bandwidth and lower delivery cost due to the expected low traffic of the network during those time intervals.
5.20.1.2	W3C Managed Media Source Extension
The Managed Media Source Extension [W3C-Managed MSE] is a UE platform solution which was recently proposed to W3C based on recently developments to optimise the efficiency of media segment requests. It is currently supported by the Safari web browser on iOS devices. Similar to the W3C Media Source Extension [W3C-MSE], it enables a user agent to expose a system-level API on the UE platform to assist with playback of media streams. The web application using this API appends media segments of media to the user agent's playback buffer using this API, and instructs the platform media player to decode and play back the buffered media.
In the case of [W3C MSE], the web application is in complete control of when to request the media segments from the network and when to append them to the user agent's media playback buffer, but it may not know about underlying system resources, such as memory consumption and modem power consumption. The Managed Media Source Extension works similarly to W3C MSE, but additionally it enables the user agent to provide hints to the web application on resource utilisation, in particular source buffer management, and when to make segment requests in order to maintain a healthy media playback buffer occupancy.
-	The user agent may fire a startstreaming event recommending that the application begin streaming new media segments.
-	The user agent may fire a stopstreaming event to indicate that enough media data is buffered.
These hint events help the application to utilise the platform resources more efficiently by, for example, keeping the modem turned on for a shorter total time. This may, in turn, result in lower battery consumption by the UE.
5.20.1.3	Objective
The objective of this Key Issue is to study the way to use these two techniques in combination to improve the efficiency of 5G Media Streaming with respect to the device resources such as power consumption and memory consumption. In particular the following questions are the subject of this study:
1.	Does the use of Managed Media Source Extension result in less battery consumption of the UE and does the device need to expose any standard APIs and/or QoS parameter to improve the efficiency of the Managed Media Source Extension hints?
2.	Can the current Background Data Transfer feature utilise the network efficiency (and therefore the uptime of the UE modem) during a media streaming session, and are additional features of Background Data Transfer needed specifically for this purpose?
3.	Does the combination of the above features provide any benefit?
5.20.2	Collaboration scenarios
5.20.2.1	Collaboration scenario 1
The 5GMSd Client uses a Media Player that supports the Managed Media Source Extension.
5.20.3	Architecture mapping
The expected architecture is intended to combine Managed Media Source Extensions and Background Data Transfer to optimize modem usage. The objective is to define reference architectures that balance battery consumption and seamless media playback across scenarios where collaboration is internal to the device or involves network interactions. This is for further study.3.	Based on existing architectures, develop one or more deployment architectures that address the key topics and the collaboration models.
5.20.4	High-level call flow
The high-level call flow is expected to include the following:
· The 5GMSd Client initialises a media playback session.
· The Managed Media Source Extension triggers events such as startstreaming or stopstreaming to guide the application on resource-efficient media segment requests.
· The 5GMSd Client schedules non-real-time content downloads during low-traffic intervals using Background Data Transfer.
· Dynamic adjustments to the content downloads based on device power states and network conditions, with minimal power consumption.
A full description of the call flow is for further study.
4.	Map the key topics to basic functions and develop high-level call flows.
5.20.5	Gap analysis and requirements
The gap analysis is expected to identify the limitations of current APIs to support resource-aware streaming, mechanisms for Background Data Transfer synchronization.
This analysis is for further study.
5.	Identify the issues that need to be solved.
5.20.6	Candidate solutions
Based on the above gap analysis, the candidate solutions may include Background Data Transfer enhancements, MSE including QoS parameters for segment scheduling.
Details are for further study.
6.	Provide candidate solutions including call flows, protocols and APIs for each of the identified issues.
[bookmark: _Toc162435267]5.20.7	Summary and conclusions
The combination of device-level media resource management with network-assisted scheduling is a promising feature of media delivery. 
Further study is recommended to identify the current limitations and assess the potential of candidate solutions.
