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Introduction
As one of the key objectives of WI FLUS, we propose a set of parameters that can be taken into account in the instantiations specified in TR 26.939 to signal the direction of audio channels and range of video viewports, in such a fashion that is understandable to the media front-ends, which may be separated from UE. The azimuth and elevation follow the definitions of ϕ and θ in the coordinate system of [1], [2].
These parameters exploit the intrinsic nature of audiovisual media but do not use codec-specific features. Note that the approach is similar to that of imageattr [3] when SA4 added complementary information on video resolution that is related to the bandwidth usage and may be controlled by the network during session negotiation.

Complex instantiations of immersive media, such as a higher quality inside a viewport than outside, may be realized by configuring multiple media streams with these parameters. Negotiation rules including the handling of offered values are left to the discretion of each instantiation.
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Annex C: Immersive media signalling
This clause defines the parameters for signalling immersive media sessions. A media client may support all or a subset of these parameters, and the receiver of SDP may ignore the parameters it cannot understand or whose usages do not comply with the definitions. These parameters, which are associated with a media-level attribute, mediagmtr, may be used with RTP or other transport protocols. The reference coordinate system for these parameters is defined in [2].
The syntax for the attribute, following ABNF, is as follows:
media-geometry = "mediagmtr:" PT 1*2 ( 1*WSP ( "send" / "recv" ) 1*WSP attr-list ) 1*WSP "vp-depend=" vp-depend
PT = 1*DIGIT / "*"
attr-list = ( set *(1*WSP set) ) / "*"

         ; WSP and DIGIT are defined in [x]

set = "[" "az=" az ";" "el=" el "]"
NOTE 1:
Syntax of az and el depends on the payload type they specify, due to the intrinsic differences between media. If they are used for audio, definitions in clause B.1 are used. If they are used for video, definitions in clause B.2 are used.
NOTE 2:
If both azimuth and elevation angles are specified for audio, the numbers of angles shall be identical.
B.1
Audio
The following parameters are applicable in sessions including channel-based audio.
az:
specifies the azimuth angles of audio channels in degrees, for the send or receive direction. The parameter can have a single angle or a comma-separated list of angles, and each angle is a real number greater than or equal to -180 but less than or equal to 180.
el:
specifies the elevation angles of audio channels in degrees, for the send or receive direction. The parameter can have a single angle or a comma-separated list of angles, and each angle is a real number greater than or equal to -90 but less than or equal to 90.
vp-depend:
Permissible values are 0 and 1. If vp-depend is 0, the audio signals are captured in fixed directions. If vp-depend is 1 and information on the direction of viewport at the receiver is available at the sender, the audio signals are captured in directions taking the direction of viewport into account.
NOTE 3:
The audio signals are assumed to approach the origin in the specified directions.
B.2
Video
The following parameters are applicable in sessions including video.
az:
specifies the range of azimuth angle for video in degrees, for the send or receive direction. The parameter can have a hyphen-separated pair of two angles (az1-az2), and each angle is a real number greater than or equal to -180 but less than or equal to 180. az1 shall be smaller than az2.
el:
specifies the range of elevation angle for video in degrees, for the send or receive direction. The parameter can have a hyphen-separated pair of two angles (el1-el2), and each angle is a real number greater than or equal to -90 but less than or equal to 90. el1 shall be smaller than el2.
vp-depend:
Permissible values are 0 and 1. If vp-depend is 0, the video signals are captured in fixed directions. If vp-depend is 1 and information on the direction of viewport at the receiver is available at the sender, the video signals are captured in directions taking the direction of viewport into account.
NOTE 4:
The video signals are assumed to be projected on the internal surface of a spherical display.

NOTE 5:
If neither azimuth nor elevation angle is specified, the video signals are assumed to be projected on a flat display whose resolution is specified by the imageattr attribute.
B.3
Examples of SDP offers and answers
B.3.1
H.264 (AVC), H.265 (HEVC), and EVS
The SDP offer includes H.264/H.265 for video and EVS for audio. In this example, direction of audio channels and range of video viewport are negotiated. Although two video codecs are offered, only H.265 is considered for a spherical display. EVS is offered as a dual-mono configuration with DTX disabled and audio bandwidth maximized to fullband, and also as a conventional configuration for super-wideband telephony. It is assumed that further information related to media handling, e.g., parameters on the projection or packing of video, is signalled using other methods.
Table B.3.1: Example SDP offer

	SDP offer

	m=audio 49152 RTP/AVP 97 98
b=AS:146
b=RS:0
b=RR:2000
a=rtpmap:97 EVS/16000/2
a=fmtp:97 br-send=64; bw-send=nb-fb; ch-send=2; dtx=0; max-red=220

a=mediagmtr:97 send [az=-40,40;el=45,45] vp-depend=1
a=rtpmap:98 EVS/16000/1
a=fmtp:98 br-send=5.9-24.4; bw-send=nb-swb; max-red=220

a=ptime:20

a=maxptime:240
a=sendonly

m=video 49154 RTP/AVP 99 100
b=AS:15000
b=RS:0

b=RR:5000

a=rtpmap:99 H265/90000
a=fmtp:99 profile-id=1; level-id=51
a=imageattr:99 send [x=3840,y=2160]
a=mediagmtr:99 send [az=-180-180;el=-90-90] vp-depend=1
a=rtpmap:100 H264/90000

a=fmtp:100 packetization-mode=0; profile-level-id=42e01f
a=imageattr:100 send [x=640,y=480]
a=sendonly


A maximum of 146 kbps is offered for a dual-mono configuration of EVS at 64 kbps. Two audio channels are offered in two directions that share the same elevation. Although not shown in the offer, an alternative of 42 kbps is also provided for a mono configuration at bit-rates up to 24.4 kbps. These are offered as one-way transmission from the media sender. In addition, a maximum of 15 Mbps is offered for an omnidirectional 4K video encoded with H.265. Level 5.1 of this codec supports resolution and frame rate up to 4K and 60 fps respectively. An alternative is a lower-resolution video encoded with H.264, which is expected to be projected on a flat display.
Table B.3.2: Example SDP answer

	SDP answer

	m=audio 49152 RTP/AVP 97
b=AS:146
b=RS:0
b=RR:2000
a=rtpmap:97 EVS/16000/2
a=fmtp:97 br-recv=64; bw-recv=nb-fb; ch-recv=2; dtx=0; max-red=220

a=mediagmtr:97 recv [az=-40,40;el=45,45] vp-depend=1
a=ptime:20

a=maxptime:240
a=recvonly
m=video 49154 RTP/AVP 99
b=AS:10000

b=RS:0

b=RR:5000

a=rtpmap:99 H265/90000
a=fmtp:99 profile-id=1; level-id=51

a=imageattr:99 recv [x=3840,y=2160]
a=mediagmtr:99 recv [az=-120-120;el=-90-90] vp-depend=1
a=recvonly


In the SDP answer, from the offered media configurations, a dual-mono configuration of EVS at 64 kbps and a 4K video encoded with H.265 were selected. In the case of video, the bit-rate is reduced to 10 Mbps as the range of video viewport is reduced by a third, i.e., 360 to 240 degrees, in azimuth. The directions in the attributes and parameters are all reversed. Figure B.3.1 illustrates the geometry of audiovisual media negotiated.
The user is assumed to be located inside the partial sphere. The video is projected on the internal surface of the sphere, and the two arrows represent the direction of audio channels. As both configurations were offered and answered with vp-depend=1, the media sender will take the received information on the video viewport at the media receiver, if available, into account.

[image: image1.emf]
Figure B.3.1: Negotiated media geometry
*** End change 2 ***
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