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1 Introduction
In this document, we propose a set of control commands or messages to enable operator control of a DASH streaming session.
2 Control Messages

A network node, such as a proxy server or cache, or the origin server might want to control the behavior of the DASH client or at least recommend specific behavior to the DASH client. In DASH, the client is fully responsible for rate control, which is achieved using the representation switching algorithm. However, network relies that TCP will enforce the client to perform the correct actions in the best interest of the user experience. This, of course, might be different if DASH is distributed over UDP. 

As described in the use cases of the operator control [1], an origin server or an intermediate node might need to communicate with a particular DASH client or set of clients to recommend particular behavior. Here, we mainly address the use cases related to DASH client rate control behavior. The controlling node may want to control the representation that the DASH client is currently consuming, the CDN that the DASH client is currently using, or other changes to the media presentation that the DASH client needs to know about.

We propose that DASH standardizes a set of commands for operator control that can be delivered through different communication channels. The following is a non-exhaustive list of proposed commands:

· A representation is temporarily not available for consumption. The message data contains the representation identifier “Representation@id” or it may refer to the current representation.
· A representation is permanently made unavailable and the DASH client should avoid using this representation in the future. The message data may contain the representation identifier or it may refer to the current representation.
· A representation is available again after it has been made temporarily unavailable. The message data may contain the representation identifier.
· A representation is recommended to the DASH client over other representations of the same AdaptationSet. The message data carries the representation identifier.
· The network estimates or guarantees a certain bandwidth for the DASH client and expects the client to perform rate adaptation in accordance with this recommendation. The message data may contain the available bandwidth or throughput in bits per second or in some other unit.
· The origin or proxy server prefers to serve data from a particular CDN and recommends to the client to use the corresponding base URL to resolve the actual addresses of the DASH segments. The message data may contain one or more base URLs that represent the base URLs for the recommended CDN.
3 Control Channel

A set of communication channels may be used to deliver the origin server or proxy server/cache control messages to a particular DASH client. Examples may be Server Sent Events, WebSockets, a new TCP-based protocol, the MPD, or the event framework. Some of these protocols may raise issues relative to scalability and support by proxy nodes. 3GPP SA4 should define at least one transport channel under consideration of scalability issues. The event framework is in this sense the most suitable channel.  
4 Conclusion and Proposal
We propose to adopt section 2 and 3 to the TR and communicate the set of parameters in section 2 to MPEG. We propose to study the alternatives for the signaling channel and define at least one channel.
5 References

[1]
S4-131142, TR 26.938 v1.4.0, Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP
