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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) (abbreviated as IMS_PSS_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 could also allow for delivery an optimized session description protocol (SDP) file [1], [3] or media presentation description (MPD) metadata file [2] to the client terminal.
In SA4#70, a CR in Tdoc S4-120950 on “Capability Exchange Signaling of Supported Device Orientation Modes” was presented as part of the Rel-11 work item on Coordinated Video Orientation (CVO). While such use of capability exchange for CVO in PSS was seen useful by MTSI SWG, the decision on the proposal is currently pending agreement upon consensus on setting the legal values for the device orientation modes and their granularity, and also on separation of sending and receiving capabilities.
For SA4#71, a revised version of this CR has been submitted in Tdoc S4-121328. This discusion paper is aimed at providing further rationale on the benefit of the device capability exchange signaling framework for CVO and provides justification on the usage of the new proposed attributes for the PSS vocabulary in S4-121328.  
2 Rationale for Capability Exchange Signaling of Supported Device Orientation Modes
2.1 Use Case: Multimedia Adaptation based on Device Orientation

With the introduction of orientation sensors in mobile devices used in conversational and streaming video services, the display content can commonly be rotated to be aligned with the device orientation. The orientation sensor detects the device orientation by measuring the gravity field. It can then be used in applications to adjust device functions according to orientation, e.g., the device can for instance rotate the user interface either in portrait or landscape mode based on device orientation.

With the knowledge that the client device contains an orientation sensor, the content/service provider may provide different encoded versions of the content optimized for different device orientations. Moreover, such information could allow transcoding the content on-the-fly in order to match the content to the current device orientation and deliver an optimized experience. If the server also has any kind of control on the capture processes for the content production/preparation, it may instruct the camera unit(s) to capture and compress multiple copies of the same content best suited for the different possible device orientations supported by the client terminal. 
Therefore suitable signalling from the UE to the network on the support for orientation sensor capabilities, set of supported device orientation modes and/or the current device orientation provides the opportunity to adapt the content on the network side to deliver the best client experience. Such signalling is desirable to characterize device orientation capabilities of the device during rendering and display and exploit the knowledge of this information on the server end. This is a potential benefit for both 2D and 3D video applications, e.g., (i) for 2D video, portrait vs. landscape video views and/or different content viewing angles may be adapted based on device orientation, and (ii) for 3D video, the different content viewing angles and depth aspects may be adapted based on device orientation. For instance, in the 2D case, while watching a live soccer game, the user may wish to view the match from multiple viewing angles, and this could be achieved by the user by turning on the ‘orientation-aware viewing’ mode, where different viewing angles may be mapped to different device orientation modes and thereby videos of the game from different viewing angles may be delivered to the user as a function of the varying device orientation. 
2.2 Applications to DASH
In the DASH context, the server may provide the content optimized for different device orientations to the client. In doing this, the server may use the device capability exchange signalling received from the client describing the various supported device orientation modes as well as the capabilities of the device’s orientation sensor. The device capability signalling from the client may also include a default device orientation attribute (in case CVO feature is turned off, or the orientation sensor is disabled or not present), indicating the device orientation in the absence of any further signalling from the client. Taking these different signalled attributes into consideration, the server may select what content to offer, and inform the DASH client through the media presentation description (MPD). For example, in case of the live soccer game example described above, the server may decide which viewing angles of the game could be offered to the user in the MPD based on the knowledge of the device’s supported orientation modes. 
Such server-client interaction is depicted in Figure 1. The client player then tracks the device orientation and requests the corresponding versions of the content optimized for the current device orientation. Moreover, when retrieving an MPD with HTTP, the client may include device orientation information in the GET request, including any temporary adjustments to the device orientation based on ProfDiff (in case current device orientation is different from the stored device orientation information in the device profile server). This way the HTTP server may deliver an optimized MPD to the UE.




Figure 1 – DASH-based Streaming with Adaptation to Device Orientation 

2.3 Applications to RTP Streaming
Examples of push-based streaming include PSS and IMS_PSS_MBMS services based on the real-time streaming protocol (RTSP) and session initiation protocol (SIP), respectively. In this context, the server may receive the current device orientation information from the client and adapt the content based on device orientation, i.e., the server may select the most suited content version among various stored content versions or dynamically transcode the content based on the current device orientation and stream the content to the client. For instance, in the live soccer game example discussed above, the server may receive the current device orientation information, select the video with the corresponding viewing angle, and stream this version to the client. The session-related metadata carried in the session description protocol (SDP) may carry the device orientation information for the streamed content. This server-client interaction is depicted in Figure 2.  
In the PSS service, the client may send the device orientation information in a RTSP DESCRIBE message to the server. This may also include a default device orientation attribute, indicating the device orientation in the absence of any further signalling from the client (in case CVO feature is turned off, or the orientation sensor is disabled or not present). If the current device orientation is different from the default device orientation, this may be signalled as a temporary adjustment based on ProfDiff signalling. PSS content servers supporting capability exchange can also receive device orientation information from the client in all HTTP and RTSP requests.




Figure 2 – RTSP-based Streaming with Adaptation to Device Orientation 

.
2.4 Applications to Push Services and 3GP File Delivery
As part of a PSS download or MBMS download application, the server may push video content to the client in a non-real time fashion for later playback. In this context, the server may receive the set of supported device orientation modes from the client and select the most suited content version(s) among various stored content versions and/or dynamically transcode the content based on the device orientation capabilities of the terminal and push the optimally chosen content to the client. If the server figures that the content was captured by an orientation-aware terminal (e.g., through the inspection of the 3GP-based content file), while the receiving end is not orientation-aware, the server may apply transcoding the content to correct and avoid misalignment problems during later rendering and display.
3 Proposal
It is proposed that SA4 agrees on the need for defining in TS 26.234 capability exchange signaling of supported device orientation modes based on the use cases and discussion provided in Section 2. 

A more specific solution for the PSS vocabulary is also available, please see in the accompanying CR in S4-121328.
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