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1 Introduction
ITT4RT clients are expected to support images and image sequences as overlays. Previous contributions on the topic have discussed MTSI data channel and HEVC encoded HEIF images as possible options for image support in ITT4RT, as documented in the Permanent document. 

For a shared experience, the more common use case for images is that they are displayed uniformly across all conference participants (UEs). For example, for an image sequence representing a slideshare, it is expected that all participants view the same slide together. It is less likely that images/image sequences in a 360-degree conference are meant to be consumed individually by each participant. The contribution proposes using HEVC encoded image/image sequences as a solution suitable for this shared consumption.
2 Images in ITT4RT
2.2 HEVC encoded images

HEVC Main/Main 10 Still Picture Profile is a subset of the HEVC Main 10 profile, which is already supported by ITT4RT decoders. Therefore, transport of HEVC encoded image/image sequences is already possible without additional decoding requirements. 
The image overlays are expected to be uniformly displayed for all UEs with RTP timestamps indicating display times. An image/image sequence bit stream may not have a uniform frame rate and may require support for additional SEI messages. A new parameter “image” is added to the 3gpp_overlay attribute to indicate that such a stream is supported by the ITT4RT client. The proposed changes to MTSI TS 26.114 are as follows. 
Y.5
Overlay Support

An overlay is defined as a piece of visual media, rendered over omnidirectional video or on the viewport. An ITT4RT-Tx client supporting the ‘Overlay’ feature shall add real-time overlays on top of a 360-degree background and offer this capability in the SDP as part of the the initial offer-answer negotiation. An overlay in ITT4RT is characterized by the overlay source and its rendering configuration. ITT4RT supports both 2D and spherical overlays.

An overlay source specifies the image or video to be used as the content for the overlay. The overlay source is a bitstream that may be delivered as an overlay video encoded and delivered as an RTP stream.
ITT4RT clients supporting the ‘Overlay’ feature have the following requirements: 

-
an ITT4RT-Tx client may be capable to provide a bitstream consisting of an overlay with a video source that conforms to the requirements of Y.3 or the video bitstream requirements of MTSI. 
- an ITT4RT-Tx client may be capable to provide HEVC encoded images/image sequence that conforms to HEVC bitstream requirements of Y.3 or 5.2.2 as an overlay.
-
an ITT4RT-Rx client may be capable to decode and render a 360-degree video bitstream and further decode and render one or more overlay streams on top of the 360-degree video. 

The rendering configuration defines how the overlay is to be rendered in the spherical scene. It is possible for an overlay to be delivered without any rendering configuration, in which case, the ITT4RT-Rx client should render the content as per the default configuration described in section Y.6.4.3. Alternatively, the rendering configuration for one or more overlays may be negotiated during session establishment to ensure uniform operation for different receivers. 
For HEVC encoded images/image sequence, the display properties are carried as SEI and VUI within the bitstream, and the RTP timestamps determine the presentation time of the images.
NOTE 1: The time distance between RTP timestamps for HEVC encoded images/image sequence may be very varying and very long compared to typical HEVC encoded video, in the order of several seconds. 
NOTE 2: The audio aspect is FFS. 
Y.6.4.2 Visual Media

Any visual mediathat is defined with the ‘m=video’ line, includes the attribute mid and does not have the attribute a=3gpp_360video in the SDP may be rendered as an overlay by an ITT4RT-Rx client. An ITT4RT client shall include the attribute mid in the overlay media description. If an overlay is to be associated with a particular overlay configuration, the mid shall be used to associate the overlay media description to the the overlay configuration, which is later described in Y.6.4.3. 
Visual media may consist of an encoded video bitstream or HEVC encoded images/image sequences, both of which are defined with the ‘m=video’ line in SDP.
Y.6.4.3.1 General
ITT4RT clients may support the following types of rendering for overlays, as defined in the OMAF specification [179] clause 7.14.  

-
viewport-relative overlay, specifying that the overlay is displayed on a rectangular area at an indicated position relative to the top-left corner of the viewport;

-
[sphere-relative projected omnidirectional overlay, specifying that the overlay is displayed on a sphere surface at an indicated position within or on the unit sphere;]

-
sphere-relative 2D overlay, specifying that the overlay is displayed on a plane at an indicated position within the unit sphere.

An ITT4RT client supporting overlays may include in its SDP media description the attribute 3gpp_overlay to define one or more parameters for configuring the rendering properties of an overlay. The 3gpp_overlay attribute has the following syntax:

a = 3gpp_overlay: overlay_id SP type SP (sphere_relative_overlay_config / viewport_relative_overlay_config) [ SP overlay_info] ["image"]
The 3gpp_overlay attribute is included as part of the 360-degree video media description. More than one 3gpp_overlay attribute may exist as part of the media description if more than one overlay is to be configured. The overlay_id in 3gpp_overlay is set to the mid of the media description of the overlay source for which the configuration is provided. An ITT4RT-Tx client may include more than one 3gpp_overlay attributes with the same non-zero overlay_id (associated with an overlay source) in an SDP offer. The overlay configurations are listed in order of preference. An ITT4RT-Rx client that receives an SDP offer with multiple 3gpp_overlay attributes with the same non-zero overlay_id shall reply with only one acceptable 3gpp_overlay line for one acceptable overlay source. If an overlay source is rejected, all 3gpp_overlay attribute lines with the overlay_id associated with that source are excluded in the SDP answer. 

An ITT4RT-Rx client that sends an SDP offer to receive 360-degree media and overlay source media shall not include the 3gpp_overlay attribute. An ITT4RT-Tx client that receives such an offer may initiate an SDP renegotiation offer to configure the overlays for the overlay sources as indicated by the itt4rt_group attribute. 
NOTE 1: The option for an ITT4RT-Rx client to be able to include 3gpp_overlay attribute in an SDP offer and an ITT4RT-Tx client to indicate 3gpp_overlay with overlay_id 0 such that it is not associated with a single overlay source is FFS. 

An ITT4RT client that receives an SDP offer including overlay sources without the 3gpp_overlay attribute may decline the offer and send a renegotiation offer with the 3gpp_overlay attribute. 

The type shall have the value ‘0’ for viewport-relative overlays and ‘1’ for sphere-relative overlays. Depending on the value of type, the 3gpp_overlay attribute may further include the corresponding configuration information sphere_relative_overlay_config (type = ‘1’) or the viewport_relative_overlay_config (type = ‘0’).

A set of flags describing interactivity of the overlay may be included in the optional overlay_info parameter defined in section Y.6.4.3.4.
An ITT4RT client that supports HEVC encoded images/image sequences as an overlay shall support long and varying time distances between RTP time stamps. An ITT4RT-Rx client that supports HEVC encoded images/image sequences as an overlay and should support the HEVC display orientation SEI message as defined in clause D.3.17 and HEVC VUI parameters. An ITT4RT client that supports and desires to use HEVC encoded images/image sequences as an overlay shall in the SDP offer media description of such a bitstream include the 3gpp_overlay attribute with the "image" parameter. An ITT4RT client that supports HEVC encoded images/image sequences as an overlay and that receives the "image" parameter in the SDP offer shall keep the "image" parameter in the corresponding 3gpp_overlay attribute in the SDP answer. An ITT4RT client that sent the "image" parameter in the SDP offer but does not receive it in the corresponding SDP answer, shall not use HEVC encoded images/image sequences in that overlay.
NOTE 2: Other overlay definitions in OMAF are not excluded from ITT4RT. Which overlay definition(s) from OMAF are adopted for overlays in ITT4RT is currently TBD. Optional user interactivity flags such as for definining moveability, resizing of the overlay may be added later to the 3gpp_overlay parameter.

NOTE 3: There should be a default configuration for overlay when explicit configuration is not provided to ensure that multiple receivers have similar experience. 

End of changes

3 Proposal
The proposal is to agree on the proposed changes to be incorporated in the draft CR to be produced as part of ITT4RT phase 2. 
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