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Introduction: 
The following documents proposes improved text for the draft CR. The purpose of the document is to also discuss and finalize the shall/may requirements for itt4rt_group and viewport-ctrl parameters as there are conflicts in the text and ABNF in the current draft CR. 
	First Change


X.6.2
Main 360-degree video

A new SDP attribute 3gpp_360video is defined with the following ABNF syntax:

3gpp_360video = "a=3gpp_video:" [SP FOV] [SP FOV_CENTER] [SP "Stereo"] [VDP]

VDP = "VDP" [SP Projection] [SP PPM] SP viewport_ctrl
Editor’s Note: If the SDP negotiations become too complex, defining profiles can be considered. 

The semantics of the above attribute and parameters is provided below.  Unsupported parameters of the 3gpp_360video attribute may be ignored. 

An ITT4RT client supporting the 3gpp_360video attribute using viewport-independent processing or stereoscopic video for video shall support the following procedures:

·     when sending an SDP offer, the ITT4RT client includes the 3gpp_360video attribute in the media description for video in the SDP offer
·     when sending an SDP answer, the ITT4RT client includes the 3gpp_360video attribute in the media description for video in the SDP answer if the 3gpp_360video attribute was received in an SDP offer

·     after successful negotiation of the 3gpp_360video attribute in the SDP, for the video streams based on the HEVC or AVC codec, the ITT4RT clients exchange an RTP-based video stream containing an HEVC or AVC bitstream [with omnidirectional video specific SEI messages] as defined in clause X.3 
An ITT4RT client  supporting the 3gpp_360video attribute supporting use of viewport-dependent processing (VDP) shall include the VDP parameter in the SDP offer and answer. Depending on the value indicated by the VDP parameter, the ITT4RT client shall further support the following procedures:

·      the RTCP feedback (FB) message described in clause X.6.2 of type ‘Viewport’ to carry requested viewport information during the RTP streaming of media (signalled from the ITT4RT-Rx client to the ITT4RT-Tx client). 
An ITT4RT client shall not include VDP parameter in the SDP answer if the SDP offer contains the 3gpp_360video attribute without the VDP parameter.
[Editor’s Note: Additional viewport-dependent processing capabilities from the PD may be added later, including signaling of desired ROI, viewport margin and actually transmitted viewport. ] 
[An ITT4RT client in terminal supporting the 3gpp_360video attribute with stereoscopic video support shall include the Stereo parameter and shall further support frame packing arrangement SEI message as in ISO/IEC 23090-2 [119] for HEVC and ISO/IEC 14496-10 [24] – further details TBD. ]

X.6.2.1 Projection

An ITT4RT- client supporting the 3gpp_360video attribute with VDP supporting projection may include the Projection parameter indicating the types of projection (e.g. ERP, CMP) it prefers (in the order of preference) in the SDP.  An ITT4RT client may respond to an SDP offer with multiple options indicated in the Projection parameter with the agreed option. An ITT4RT-Tx client is not required to provide the preferred form of projection indicated by an ITT4RT-Rx client but may do so when possible. 

The ABNF syntax is defined as follows:

Projection = “projection=ERP” / “projection=CMP”

X.6.2.2 FOV

An ITT4RT-Tx client may support sending a limited 360-degree video. 
i.       An ITT4RT-Tx client supporting the 3gpp_360video attribute capable of sending a limited 360-degree video shall include the parameter FOV in its SDP offer to indicate the cfov (Capture FoV) as the extent (range) of the 360-degree video 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, sent as a comma-seperated tuple. In the absence of cfov, the default value of x and y are 360 and 180 degrees, respectively. 

ii.       An ITT4RT-Rx client supporting the 3gpp_360video attribute capable that wants to receive a limited 360-degree video shall include the parameter FOV in its SDP offer/answer to indicate the pfov (Preferred FoV), where pfov <= cfov in one or both the x and y dimensions when cfov is known. The pfov range is expressed in unit of degrees with an x parameter for azimuth range and a y parameter for elevation range, sent as a comma-seperated tuple. In the absence of pfov, it should be assumed to be the same as cfov. 
iii.       An ITT4RT-Tx client that has received an SDP offer from an ITT4RT-Rx client with the parameter FOV shall include in its SDP answer the parameter FOV to indicate the range of the 360-degree video it will provide. The value is the same as the FOV in the SDP offer or different based on the ITT4RT-Tx client capabilities. 
An ITT4RT client supporting the 3gpp_360video attribute with the FOV parameter may include the paramater FOV_CENTER in the SDP. FOV_CENTER is expressed as a comma-separated tuple (x,y), where x is the azimuth (in degrees) and y is the elevation (in degrees) with respect to the global coordinates such that the range defined FOV bypasses through the coordinates defined by FOV_CENTER.The imageattr attribute indicates the resolution of the delivered content based on the cfov and pfov options. 

The ABNF syntax is defined as follows
FOV = "fov=" 1*(fovset)

fovset ="[x=" azimuthrange ",y=" elevationrange "]"

azimuthrange = azimuthvalue

elevationrange = elevationvalue

FOV_CENTER = "fov=[x=" centerazimuth ",y=" centerelevation "]"

centerazimuth=azimuthvalue

centerelevation=elevationvalue

azimuthvalue = ["-"]1*3DIGIT"."1*3DIGIT
                  ; An optional minus "-" that is 
                  ; followed by 1 to 3 other digits
                  ; followed by "." to indicate fractional part 

                  ; followed by 1 to 3 other digits
elevationvalue = ["-"]2DIGIT"."3DIGIT

                  ; An optional minus "-" that is followed by 
                  ; followed by 1 to 2 other digits
                  ; followed by "." to indicate fractional part 

                  ; followed by 1 to 3 other digits
DIGIT = "1" / "2" / "3" / "4" / "5" / "6" / "7" / "8" / "9"
azimuthrange is a fractional value in the range of 0 to 360, inclusive

elevationrange is a fractional value in the range of 0 to 180, inclusive

centerazimuth is a fractional value in the range of -180 and 180, inclusive 

centerelevation is a fractional value in the range of -90 and 90, inclusive 
X.6.2.3 Picture Packing
An ITT4RT-Tx client may support sending the 360-degree video using tiled encoding, e.g., HEVC motion-constrained tiling. An ITT4RT-Tx client using the tiled encoding and supporting the 3gpp_360video attribute shall include in its SDP offer the parameter PPM. 

· A PPM value of 1 indicates mixed-quality tiled encoding is used

· A PPM value of 2 indicates mixed-resolution tiled encoding is used

An ITT4RT-Tx client sending low-quality background 360-degree video frame-packed with a high-quality viewport (possibly with margins) shall include in its SDP offer the parameter PPM.In this case the PPM is an ordered comma-seperated list of the following six fields: 

· PPWHQ defines packed_picture_width of the high-quality region in pixels
· PPHHQ defines packed_picture_height of the high-quality region in pixels
· TRHQ defines transform operations applied on the high-quality region. 

· PPWLQ defines packed_picture_width of the low-quality region in pixels
· PPHLQ defines packed_picture_height of the low-quality region in pixels
· TRLQ defines transform operations applied on the low-quality region
The transform operations have a value of 0-7 where the values correspond to the following operations: 

	Transform value
	Transform operation

	0
	no transorm 

	1
	mirrored horizontally

	2
	rotation by 180 degrees (counter-clockwise) 

	3
	rotation by 180 degrees (counter-clockwise) before mirroring horizontally

	4
	rotation by 90 degrees (counter-clockwise) before mirroring horizontally

	5
	rotation by 90 degrees (counter-clockwise)

	6
	rotation by 270 degrees (counter-clockwise) before mirroring horizontally

	7
	rotation by 270 degrees (counter-clockwise)


Further details on viewport-dependent processing options and details on PPM can be found in the informational section X.9. 

The ABNF syntax is defined as follows:

PPM = "ppm=" "1" / "2" / ["PPWHQ","PPHHQ","<TRHQ>","<PPWLQ>","<PPHLQ>","<TRLQ>"]" 
Note: The size of the viewport and fov attributes define the size of projected regions. It should be considered if the two values should be included explicitly here
X.6.2.4 Viewport Control 

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:

· 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.
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:

viewport_ctrl = "viewport_ctrl=" ("device_controlled"/"recommended_viewport"/"presenter_viewport") *2[(", device_controlled" / ", recommended_viewport" / ", presenter_viewport")]
X.6.2.5 Overlay and 360-degree video  

An ITT4RT client that sends an SDP message with at least one 360-degree video/audio and at least one overlay shall include in SDP the attribute itt4rt_group before any media lines. The itt4rt_group attribute is used to group 360-degree media and overlay media using the mid attribute as defined according to the ABNF below:  

a = itt4rt_group: <mid1> SP <mid2> SP <mid3> …

The list of mids in the itt4rt_group shall include at least one mid associated with 360-degree media and at least one mid associated with an overlay as defined by the mid attribute in the corresponding media description. 

An ITT4RT-Tx client and an ITT4RT-Rx client may negotiate the overlays that can be associated with the 360-degree video offered by the ITT4RT-Tx client using the itt4rt_group attribute. An ITT4RT client shall indicate in an offer the overlays to be grouped with the 360-degree video using the itt4rt_group attribute. The overlays that are acceptable shall be retained in the answer and the ones that are not acceptable shall be removed. An ITT4RT-Tx client may offer overlay configuration options using the 3gpp_overlay attribute based on the list of media lines (i.e., potential overlay sources) provided in the itt4rt_group attribute in an SDP offer initiated by an ITT4RT-Rx client. The 3gpp_overlay attribute is offered in an SDP renegotiation.    

The order of the media included in the itt4rt_group indicates the synchronization source with the first media always being the synchronization anchor when synchronization is required. 
NOTE: 2D video received from an ITT4RT-Rx clients may be offered as an overlay by the ITT4RT MRF to other ITT4RT-Rx clients. The ITT4RT MRF (acting as the ITT4RT-Tx client) would be the source of overlay media in this case.
<Additional aspects from the PD to be incorporated>

[

· Offering 360-degree video in multiple versions

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. 

X.6.3
Still Background

· 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. 

]

	End of Changes


Proposal 

The proposal is to move the agreed changes to the draft CR proposed in S4-210201. 
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