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1 Introduction
The document proposes a solution for SDP signalling for the ITT4RT use cases described in the Permanent document. The purpose is to have a starting point for SDP signaling in ITT4RT and come to a comprehensive solution. 
This document is a follow up of S4-AHM543 with the updates based on comments received from SA4 at the last telco: 

· The attribute a=group is renamed to a=itt4rt_group, instead of in order to avoid conflicts with IETF specification and processes. In the new example below, the grouping is done for a 360-degree video and a background and the itt4r_group parameter is moved before any m= lines.
· We are no longer handling multiple 360-degree rooms in the SDP example. However, it is possible to use the same format for any number of rooms. All 360-degree streams are considered part of the same session and can be consumed simultaneously with one 360-degree and others as overlays, if desired (i.e., switching rooms is not considered). More details on multiparty calls are not added for the moment.
· The attributes a=overlay and a=overlay-info have been merged into a single attribute a=3gpp_overlay.
· We do not have audio streams in the SDP for now. These will be added when there is more clarity on spatial audio.
2 Design principles for SDP Signalling of 360-degree video
This section describes the principles we followed to design the SDP signaling for ITT4RT 360-degree video:

· Identifying the type of stream

The SDP attributes 3gpp_360video, 3gpp_overlay, 3gpp_360bg are used to indicate respectively a 360-degree video stream, a spherical overlay and a 360-degree background image (or series of images or video). These are explained more clearly later. 
· Offering 360-degree video in multiple versions
The media with attribute a=3gpp_360video may not be a full 360-degree video, but a partial sphere. The following fields define the 360-degree video. 

i. cfov (Capture FoV) may be used to express the extent (range) of the source with respect to the unit sphere. The range is expressed in unit of degrees with an x parameter for azimuth range and a y parameter for elevation range. In the absence of cfov, the default value of x and y are 360 and 180 degrees, respectively. 
ii. pfov. The receiver may respond with a Preferred FoV, where pfov <= cfov in one of both the x and y dimensions. The pfov range is expressed in unit of degrees with an x parameter for azimuth range and a y parameter for elevation range. In the absence of pfov, it should be assumed to be the same as cfov. 
iii. cfov_center and pfov_center attributes may be used to define the center respectively of the Capture FoV and the Preferred FoV with respect to the global coordinates. The range in pfov and cfov pass through the defined center. In the absence of a cfov_center or pfov_center value, the global (0,0) coordinates will be assumed as the center of azimuth and elevation range in cfov and/or pfov. These two parameters are expressed in units of degrees with an x parameter for azimuth range and a y parameter for elevation range.
During a VR conference call, a 360-degree video sender may offer an overlay and a 2D version of the ominidirectional video for receivers that are not viewing the content immersively. For example, in the case of multiple 360-degree sender, receivers in of sender A for instance can receive the stream for sender B as an overlay. The SDP offer is similar to the way MTSI offers multiple encoding options, so each receiver would choose only one of these proposed formats. 
· Viewport control definition
The viewport control parameter as defined in 9.10 is added as part of the 3gpp_360video as follows: 


- viewport-ctrl: The source of viewport control for viewport dependent delivery, e.g., device-signalled, presenter-viewport, device-not-signalled. 
[- margin: margin sizes to be used with the viewport]  
· Resolution of 360-degree content

The imageattr attribute indicates the resolution of the delivered content based on the cfov and pfov options. 

a=imageattr:100 send [x=1920,y=1080]
· Background area

A background stream may be offered for a 360-degree video as a separate stream using the parameter 3gpp_360bg. For now, the ITT4RT use cases only propose using a still background image. However, the same parameter can be used for a background video. 
Note: Additional information may be needed to define the background stream that is FFS,  e.g., sphere-locking, transparency. 
· Grouping of media

Grouping of certain overlays or background media with a particular omnidirectional video may be done using mid and itt4rt_group attribute. If a new media stream becomes available, an updated itt4rt_group line using previously shared mids can be added in the new offer with the new stream. 
· Overlays definition
The following aspects are considered for SDP signalling when sending an overlay: 

· A media level attribute a=3gpp_overlay indicates the presence of an overlay. The attribute further defines aspects of the overlay including flags and position. 
· 
· flags: set of eight flags related to overlay positioning, moveability, on/off behavior and resizing is included for overlay media streams. 

· position: position of the overlay on the spherical region if it is to be defined. The fields for position are defined in section 6.3 of PD. Depending on the values within position, a spherical and 2D overlay can be differentiated. 
	Bit Position
	Flag and Value

	0
	0 = Viewport Relative, 1=Sphere relative

	1
	Change_position_flag 

	2
	Switch_on_off_flag 

	3
	Resize_flag

	4
	Rotation_flag

	5
	Opacity_flag

	6
	Timeline_change_flag 

	7
	Reserved 


3 Example syntax for session description of 360-degree video
The following example consists of an SDP offer for video content as (i). 360-degree video, (ii). Spherical overlay and (iii). 2D flat video. The 360-degree video has an azimuth range of 270 degrees. A background image is provided with the video.  
Note: The margin attribute in the SDP fields is for FFS.
	SDP offer

	a=itt4rt_group: A B   /*create group between 360-degree video and background image*/
m=video 49154 RTP/AVP 98 100 99
a=tcap:1 RTP/AVPF

a=pcfg:1 t=1

b=AS:950

b=RS:0

b=RR:5000

/*360-degree video of sender A*/
a=rtpmap:100 H265/90000
a=3gpp_360video:100 cap=VDP; sm=Mono; cfov=[x=270,y=180] proj=ERP viewport-ctrl=[device-signalled,presenter-viewport,device-not-signalled];  /*VD delivery with limited sphere capture and ERP projection*/
a=imageattr:100 send [x=7680,y=4320] recv [x=1280,y=720] 
a=mid :A
/*overlay video of sender A (spherical)*/

a=rtpmap:99 H265/90000
a=3gpp_overlay:99 flags=0x03  position:[]  /*position/size of the overlay as defined in PD*/
a=imageattr:99 send [x=1280,y=720] [x=640,y=480]
/*flat video of sender A*/

a=rtpmap:98 H265/90000
a=3gpp_overlay:99 flags=0x03 position=[]  /*position/size of the overlay as defined in PD*/
a=imageattr:98 send [x=1280,y=720] [x=640,y=480]
/*background image*/
m=image 49174 sctp /* SCTP is used only as example*/
a=3gpp_360bg:cfov:[x=90, y=180] cfov_center:[180,0] /*background image*/
a=mid:B


a=rtcp-fb:* trr-int 5000
a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr


Note: The above example consists of only an SDP offer. An SDP answer can be added to this for completeness in a later contribution. 
Editor’s Note: The specific parameters signaled as part of the three main SDP attributes are FFS. The purpose is to have a starting point for SDP signaling in ITT4RT and come to a comprehensive solution.
4 Proposal

The proposal is to have the above text in Section 2 included in the the ITT4RT permanent document as a proposed solution. [image: image1.png]
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