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1 Introduction
Capability exchange is an important functionality in 3GPP’s packet switched streaming service (PSS) [1], dynamic adaptive streaming over HTTP (DASH) [2] and integrated multimedia subsystem (IMS) based PSS and multimedia broadcast and multicast service (MBMS) [3] specifications. It enables servers in PSS, DASH and IMS_PSS_MBMS services to provide to a wide range of devices with content suitable for the particular device in question based on the knowledge of the specific capabilities of the mobile terminal, i.e. the device capability description. Concretely, it is envisaged that servers use information about the capabilities of the mobile terminal to decide which stream(s) to provision to the connecting terminal. For instance, the server could compare the requirements on the mobile terminal for multiple available variants of a stream with the actual capabilities of the connecting terminal to determine the best-suited stream(s) for that particular terminal.
This discussion paper provides the rationale for PSS capability exchange signalling for orientation-aware streaming and download. The brief justifications for the accompanying CRs in documents S4-130091 and S4-130092 are also given.

2 Rationale for PSS Capability Exchange Signaling for Orientation-Aware Streaming and Download
Use Case - Streaming or Download of Content with Oriented Video Components: Consider streaming or download of previously captured and uploaded content with oriented video components. For example, as part of a PSS download [1] or MBMS download [3] application, the server may push captured 3GP file content with oriented video components to the client in a non-real time fashion for later playback. Or as part of a DASH-based streaming service [2], an HTTP server may deliver user-generated content (UGC) to DASH clients that may contain oriented video components. The same use case also applies for RTP-based streaming of UGC content from PSS servers. In these contexts, the server may receive information on the video orientation capabilities supported by the client device and determine the optimal delivery strategy based on the video orientation capabilities of the terminal. 

For example, if the server figures that the content was captured by an orientation-aware (i.e., CVO-capable) terminal (e.g., through the inspection of the 3GP-based content file [4]), while the receiving end is not orientation-aware (i.e., known based on PSS device capability signalling mechanisms [1]), the server may process the content to correct and avoid misalignment problems during later rendering and display. Instead, if the receiving end is orientation-aware, then the server may not have to correct the misalignment, but instead could choose to send the content as it is along with the video orientation information (e.g., in an RTP extension header for RTP streaming or inside a 3GP file for HTTP streaming and DASH) so that the receiving end can correct the misalignment. Figure 1 depicts an exemplary server-client interaction realizing orientation-aware media delivery based on reception of content with embedded video orientation information. Consequently, it is beneficial to:
a) Define in [1] attributes into the PSS vocabulary to allow a PSS client signal whether it is a CVO capable of RTP streams and 3GP files, respectively (see S4-130091)
b) Define in [1] an RTP header extension to signal video orientation information to the PSS client reusing the solution agreed for MTSI during SA4#71 (see S4-130091)
c) Provide in [4] guidelines for embedding video orientation information in a 3GP file based on existing tools in the ISO base media file format specification [5] (see S4-130092).









Figure 1 – An exemplary server-client interaction realizing orientation-aware media delivery based on reception of content with embedded video orientation information.

3 Proposal
It is proposed that SA4 agrees on the benefit of defining the capabilities a), b) and c) described in Section 2  based on the use cases and discussion provided herein. The detailed CR proposals can be found in S4-130091 and S4-130092.
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1- Rendering client: Signal device capability profile to server with orientation capability information





2- Capturing client: Upload 3GP file with embedded video orientation information





3- Server performs orientation-aware processing to correct potential misalignment at rendering client





4- Server delivers adapted content to the rendering client as part of a streaming or download service
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