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First change
7.4.5
Coordination of Video Orientation

Coordination of Video Orientation consists in signalling of the current orientation of the image captured on the sender side to the receiver for appropriate rendering and displaying. When CVO is succesfully negotiated it shall be signalled by the MTSI client. The signalling of the CVO uses RTP Header Extensions  as specified in IETF RFC 5285 [95]. The one-byte form of the header shall be used. CVO information is carried as a byte formatted as follows:
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With the following definitions:

R = Reserved: these bits shall be set to zero and are reserved for future use. The receiving MTSI client shall ignore these bits.
C = Camera: indicates the direction of the camera used for this video stream. Used by the MTSI client in receiver to e.g. indicate this to the user.


0: Front-facing camera, facing the user. If camera direction is unknown then this value is used.

1: Back-facing camera, facing away from the user.
F = Flip: indicates a horizontal (left-right flip) mirror operation on the video as sent on the link.


0: No flip operation


1: Horizontal flip operation

R1, R0 = Rotation: indicates the rotation of the video as transmitted on the link. The receiver should rotate the video to compensate that rotation. E.g. a 90° Counter Clockwise rotation should be compensated by the receiver with a 90° Clockwise rotation prior to displaying.

Table 7.2: Rotation signalling

	R1
	R0
	Rotation of the video as sent on the link
	Rotation on the receiver before display

	0
	0
	0° rotation
	None

	0
	1
	90° Counter Clockwise (CCW) rotation or 270° Clockwise (CW) rotation
	90° CW rotation

	1
	0
	180° CCW rotation or 180° CW rotation
	180° CW rotation

	1
	1
	270° CCW rotation or 90° CW rotation
	90° CCW rotation


The sending MTSI client in the terminal using a camera as source and equipped with appropriate orientation sensor(s) should compute the image orientation from the sensor(s) that indicate the rotation of the device with respect to the default camera orientation. It is recommended that appropriate filtering on the time and angular domain is applied onto the sensor’s indications to avoid too frequent orientation changes. The sending MTSI client may choose to send any orientation information not necessarily based on orientation sensor(s).

The rotation is a quantized value of the angle between the earth vertical projected onto the image plane and the image vertical. For the case where the camera is pointing vertical or nearly vertical,  the last valid value used for rotation should be used. In case there is no previous valid value, a suitable default value should be chosen.
When compensating for both rotation and flip, the operations shall be performed in the LSB to MSB order i.e. rotation compensation first and then flip.

The MTSI client shall add the payload bytes as defined in this clause onto the last RTP packet in each group of packets which make up a key frame (I-frame or IDR frame in H.264). The MTSI client may also add the payload bytes onto the last RTP packet in each group of packets which make up another type of frame (e.g. a P-Frame) only if the current value is different from the previous value sent.

If this is the only header extension present, a total of 8 bytes are appended to the RTP header, and the last packet in the sequence of RTP packets will be marked with both the marker bit and the Extension bit, as defined in RFC3550 [9]. 
When CVO is not succesfully negotiated the MTSI clients are said to be in non-CVO operation. The sender in non-CVO operation should operate as follows to compensate for image rotation and potential misalignment.
If the receiver has explicitely indicated support for both [x,y] and [y,x] resolutions via the imageattr attribute during SDP negotiation (see clause 6.2.3 and an example in clause A.4.x), the sender should compensate image rotation by changing the image scan order and image size signaled in the video bitstream between [x,y] and [y,x] as applicable. 
If the receiver has not explicitely indicated support for both [x,y] and [y,x] resolutions via the imageattr attribute during SDP negotiation, then the sender should apply rotation/padding/cropping/resizing to the sent video stream as the sender sees fit while keeping the video stream resolution unchanged. As for CVO operation, the sending MTSI client in the terminal using a camera as source and equipped with appropriate orientation sensor(s) should compute the image orientation from the sensor(s) that indicate the rotation of the device with respect to the default camera orientation. It is recommended that appropriate filtering on the time and angular domain is applied onto the sensor’s indications to avoid too frequent orientation changes. The sending MTSI client’s decision to change the image size need not necessarily be based on input from orientation sensor(s).
Last Change
A.4.x
H.264/AVC with "imageattr" attribute for non-CVO operation
In this example the SDP offer includes H.264/AVC with negotiation of the image size using the “imageattr” attribute allowing for orientation compensation in case of  non-CVO operation (see clause 6.2.3 and clause 7.4.5).
Table A.4.x: Example SDP offer for H.264/AVC with image size negotiation
	SDP offer

	a=tcap:1 RTP/AVPF
m=video 49154 RTP/AVP 99 

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A=,KM46gA==

a=imageattr:99 send [x=240,y=320] [x=240,y=320] recv [x=320,y=240] [x=240,y=320]
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
a=extmap:4 urn:3gpp:video-orientation


The offered codec is H.264/AVC. The packetization-mode parameter indicates single NAL unit mode. This is the default mode and it is therefore not necessary to include this parameter (see RFC 6184 [25]). The profile-level-id parameter indicates Baseline profile at level 1.2, which supports bitrates up to 384 kbps. It also indicates, by using so‑called constraint-set flags, that the bit stream can be decoded by any Baseline, Main or Extended profile decoder. The bandwidth (including IP, UDP and RTP overhead) for video is 315 kbps. The third parameter, sprop-parameter-sets, includes base-64 encoded sequence and picture parameter set NAL units that are referred by the video bit stream. The sequence parameter set used here includes syntax that specifies the number of re‑ordered frames to be zero so that latency can be minimized. sprop-parameter-sets is constructed assuming the offered conditions and image size of 320x240 and 240x320, and contains separate sequence and picture parameter sets with separate ID for both of the supported image resolutions in the send direction. 
While the offering MTSI client indicates support for CVO operation, it also offers a couple of image sizes following the format [x,y] and [y,x] for both send and receive directions which allows for signalling of image rotation by a change of resolution in the bitstream in case the receiving MTSI client does not support CVO operation.

An example SDP answer to the offer is given below.
Table A.4.x: Example SDP answer

	SDP answer

	m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDJWgUH6Af1A
=,KM46gA==

a=imageattr:99 send [x=240,y=320] [x=240,y=320] recv [x=320,y=240] [x=240,y=320]
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



The responding MTSI client is capable of using H.264/AVC. The responding MTSI client agreed to use a bandwidth of 315 kbps and to use the Baseline profile at level 1.2. The responding MTSI client did not agree CVO operation (removed the a=extmap attribute) but agreed both offered images sizes 320x240 for both send and receive directions allowing for image rotation compensation in non-CVO operation. The responding MTSI client sent new sprop-parameter-sets for the video encoder of the offering MTSI client, which was constructed assuming the agreed conditions and image sizes.
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