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=====  CHANGE  =====
[bookmark: _Toc99466492][bookmark: _Toc114648550]6.2.11	Still Images
If still images are used in a session, then the imageseq SDP attribute shall be present in the offer of the corresponding video media session. The syntax is defined below 
	imageseq = "a=imageseq:" PT [SP item_count]
PT is the payload type number to which the attribute applies to as indicated by the "m=video" line. Optional parameters can be ignored by an ITT4RT MTSI client if not understood. The parameters have the following semantics: 
item_count: provides the number of images in the corresponding image collection or image sequence. For ITT4RT, Tthe parameter is informational from the ITT4RT-Tx client to the ITT4RT-Rx client. An ITT4RT-Rx client shall not include item_count in the SDP offer. If an ITT4RT-Rx client receives item_count in the SDP offer, it should include the same value in the response. 
[bookmark: _GoBack]An MTSI client that supports still images shall support long and varying time distances between RTP time stamps. An MTSI client that supports still images should support the HEVC display orientation SEI message as defined in clause D.3.17 and HEVC VUI parameters. An MTSI client that supports and desires to use still images shall in the SDP offer media description of such a bitstream include the "a=imageseq" attribute. An MTSI client that supports still images and that receives the "a=imageseq" attribute in the SDP offer shall keep the "a=imageseq" attribute in the corresponding media description in the SDP answer. 
An MTSI client that doesn’t support still images shall remove the image attribute in the answer. An MTSI client that sent the "imageseq" attribute in the SDP offer but does not receive it in the corresponding SDP answer, shall not use still images. In such case, the sender should transmit the still image as a regular continuous video stream that conforms to the requirements in 7.4.3 for an HEVC compressed video stream. If that is not possible, the sender shall initiate a session re-negotiation to remove the still image media line.
The "imageattr" attribute as specified in IETF RFC 6236 [76] shall be supported and shall indicate the image size.

=====  CHANGE  =====
[bookmark: _Toc99467067][bookmark: _Toc114649121]Y.2	Architecture and Interfaces
Definitions, reference and coordinate systems, video signal representation and audio signal representation as described in clause 4.1 of TS 26.118 [180] are applicable.
Figure Y.1 provides a possible sender architecture that produces the RTP streams containing 360-degree video and immersive speech/audio as applicable to an ITT4RT client in terminal. VR content acquisition includes capture of 360-degree video and immersive speech/audio, as well as other relevant content such as overlays. Following VR content pre-processing and encoding of 360-degree video and immersive speech/audio components, the corresponding elementary streams are generated. For 360-degree projected video, pre-processing may include video stitching, rotation or other translations, and the pre-processed 360-degree video is then passed into the projection functionality in order to map 360-degree video into 2D textures using a mathematically specified projection format. Optionally, the resulting projected video may be further mapped region-wise onto a packed video. For 360-degree fisheye video, circular videos captured by fisheye lenses are not stitched, but directly mapped onto a 2D texture, without the use of the projection and region-wise packing functionalities (as described in clause 4.3 of ISO/IEC 23090-2 [179]). In this case, pre-processing may include arranging the circular images captured by fisheye lenses onto 2D textures, and the functionality for projection and mapping is not needed. For audio, no stitching process is needed, since the captured signals are inherently immersive and omnidirectional. Followed by the HEVC/AVC encoding of the 2D textures and EVS encoding of immersive speech/audio along with the relevant immersive media metadata (e.g., SEI messages), the consequent video and audio elementary streams are encapsulated into respective RTP streams and transmitted.

[image: ]
Figure Y.1: Reference sender architecture for ITT4RT client in terminal
Figure Y.2 provides an overview of a possible receiver architecture that reconstructs the 360-degree video and immersive speech/audio in an ITT4RT client in terminal. Note that this figure does not represent an actual implementation, but a logical set of receiver functions. Based on one or more received RTP media streams, the UE parses, possibly decrypts and feeds the elementary video stream into the HEVC/AVC decoder and the speech/audio stream into the EVS decoder. The HEVC/AVC decoder obtains the decoder output signal, referred to as the "2D texture", as well as the decoder metadata. Likewise, the EVS decoder output signal contains the immersive speech/audio. The decoder metadata for video contains the Supplemental Enhancement Information (SEI) messages, i.e., information carried in the omnidirectional video specific SEI messages, to be used in the rendering phase. In particular, the decoder metadata may be used by the Texture-to-Sphere Mapping function to generate a 360-degree video (or part thereof) based on the decoded output signal, i.e., the texture. The viewport is then generated from the 360-degree video signal (or part thereof) by taking into account the pose information from sensors, display characteristics as well as possibly other metadata. 
For 360-degree video, the following components are applicable:
-	The RTP stream contains an HEVC or an AVC bitstream with omnidirectional video specific SEI messages. In particular, the omnidirectional video specific SEI messages as defined in ISO/IEC 23008-2 [119] and ISO/IEC 14496-10 [24] may be present.
-	The video elementary stream(s) are encoded following the requirements in clause Y.3 


Figure Y.2: Reference receiver architecture for ITT4RT- client in terminal
[bookmark: _Toc68847662][bookmark: _Toc74611597][bookmark: _Toc75566876][bookmark: _Toc89790428]Figure Y.2: Reference receiver architecture for ITT4RT- client in terminal The output signal, i.e., the decoded picture or "texture", is then rendered using the Decoder Metadata information in relevant SEI messages contained in the video elementary streams as well as the relevant information signalled at the RTP/RTCP level (in the viewport-dependent case). The Decoder Metadata is used when performing rendering operations such as region-wise unpacking, projection de-mapping and rotation for 360-degree projected video, or fisheye video information for 360-degree fisheye video) toward creating spherical content for each eye.  Details of such sample location remapping process operations are described in clause D.3.41.7 of ISO/IEC 23008-2 [119].
Viewport-dependent 360-degree video processing could be supported for both point-to-point conversational sessions and multiparty conferencing scenarios and can be achieved by sending from the ITT4RT-Rx client RTCP feedback  messages with  viewport information and then encoding and sending the corresponding viewport by the ITT4RT-Tx client or by the ITT4RT-MRF. This is expected to deliver resolutions higher than the viewport independent approach for the desired viewport. The transmitted RTP stream from the ITT4RT-Tx client or ITT4RT-MRF may also include the information on the region of the 360-degree video encoded in higher quality as the video generated, encoded and streamed by the ITT4RT-Tx client may cover a larger area than the desired viewport. Viewport-dependent processing is  realized via RTP/RTCP based protocols that are supported by ITT4RT clients. The use of RTP/RTCP based protocols for viewport-dependent processing is further described in clause Y.7.2.

=====  CHANGE  =====
[bookmark: _Toc114649125][bookmark: _MCCTEMPBM_CRPT86941955___2]Y.6	Media configuration
[bookmark: _Toc114649126]Y.6.1	General
Based on the architecture described in clause Y.2, an SDP framework for immersive video and immersive voice/audio exchange for ITT4RT is presented to negotiate codec support, SEI messages for decoder rendering metadata, as well as RTP/RTCP signaling necessary for viewport dependent processing. 
[bookmark: _MCCTEMPBM_CRPT86941956___4]The SDP attributes 3gpp_360video, 3gpp_fisheye, 3gpp_overlay , 3gpp_360bg shall be used to indicate respectively a 360-degree projected video stream, a 360-degree fisheye video stream, and a spherical overlay, and a 360-degree background image (or series of images or video). ITT4RT-Tx clients that support both 360-degree projected video and 360-degree fisheye video may include both 3gpp_360video and 3gpp_fisheye attributes as alternatives in the SDP offer, but an ITT4RT-Rx client willing to receive 360-degree video shall include only one attribute (either 3gpp_360video or 3gpp_fisheye, based on support or selection) in the SDP answer. The 3gpp_overlay and 3gpp_360bg attributes may be included in the SDP answer independent on whether projected or fisheye video is selected, since spherical overlays and 360-degree background images are applicable to both types of 360-degree video streams. The detailed definition and usage of these SDP attributes are presented in the clauses below.

=====  CHANGE  =====
[bookmark: _MCCTEMPBM_CRPT86941993___7]Y.6.2.5 Viewport Control 
[bookmark: _MCCTEMPBM_CRPT86941994___7]An ITT4RT client that supports the 3gpp_360video with VDP shall in its SDP offer include the parameter viewport_ctrl with one or more of the following control options:
[bookmark: _MCCTEMPBM_CRPT86941995___2]-	device_controlled if ITT4RT-Tx client will provide VDP based on the requested viewport indicated by the RTCP feedback (FB) message type ‘Viewport’ sent by the corresponding ITT4RT-Rx client. 
-	recommended_viewport if ITT4RT-Tx client will provide VDP with the help of a recommendation/prediction engine.
-	presenter_viewport if ITT4RT_Tx will provide VDP based on the viewport of an ITT4RT-Rx client other than the one the SDP offer is being sent to.
Table Y.6.2 provides a mapping between viewport control values and viewport control options.
Table Y.6.2: Viewport control values
	[bookmark: _MCCTEMPBM_CRPT86941996___2]Viewport control value
	Viewport control option

	[bookmark: _MCCTEMPBM_CRPT86941997___2]0
	device_controlled

	[bookmark: _MCCTEMPBM_CRPT86941998___2]1
	recommended_viewport

	[bookmark: _MCCTEMPBM_CRPT86941999___2]2
	presenter_viewport


[bookmark: _MCCTEMPBM_CRPT86942000___2]
Multiple options are provided as a comma-separated list. An ITT4RT client that receives an SDP offer with multiple viewport_ctrl options may include its preferred viewport_ctrl option in the SDP answer. If no options are given in the answer, the sender shall use the first option in the list.  If the recommended_viewport is successfully negotiated as viewport_ctrl, the ITT4RT-Rx client should not use viewport prediction when sending the RTCP feedback (FB) message type ‘Viewport’ to avoid any conflicts with the prediction engine of the ITT4RT-Tx client. The ABNF syntax is defined as follows:
[bookmark: _MCCTEMPBM_CRPT86942001___7]viewport_ctrl = "viewport_ctrl=" vc-value *2 ("," [SP] vc-value)
vc-value			= "0" / "1" / "2"
							; viewport control values as per Table Y.6.2
("device_controlled"/"recommended_viewport"/"presenter_viewport") *2[(", device_controlled" / ", recommended_viewport" / ", presenter_viewport")]

=====  CHANGE  =====
[bookmark: _Toc114649133][bookmark: _MCCTEMPBM_CRPT86942012___2]Y.6.3	Still Background
Still image backgrounds may be supported by ITT4RT clients. The format and signaling shall follow the static image format and signaling as defined in clauses 5.2.4, 6.2.11, and 7.4.8.  An ITT4RT-Tx client should send the image/image sequence as a video bitstream if still images are not supported. 
[bookmark: _MCCTEMPBM_CRPT86942013___7]The signaling in clause Y.6.2 shall apply to indicate that the still background is 360 degree. The 3gpp_360video or 3gpp_fisheye attribute shall be used for that purpose. 

===== END OF CHANGES  =====
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