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*** Start change 1 ***
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 Pitch angle θ defined in Table 7.3 and illustrated in Figure 7.1.
Table 7.2: Coordination system for CVO
	Coordinate
	Name
	Definition
	Range

	φ (phi)
	Azimuth
	Angle between UE axis and a line on a plane including display pointing Magnetic (North/South) Pole, depending on the hemisphere the UE is located, measured from the line clockwise
	0 ~ 360 degrees

(0 ~ 2π radians)

	θ (theta)
	Pitch
	Angle between UE axis and the intersection of a plane including display and a plane tangential to the ground at the location of UE, measured from the intersection clockwise (-90 when UE axis points the sky, 0 when UE axis is tangential to the ground, 90 when UE axis points the center of the earth)
	-90 ~ 90 degrees

(-π/2 ~ π/2 radians)

	ρ (rho)
	Roll
	Angle measured when UE is rotated around UE Axis (0 when display faces the sky, 180 or -180 when display faces the earth)
	-180 ~ 180 degrees

(-π ~ π radians)


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.
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Figure 7.1: Angles representing UE orientation
NOTE 1:
It is assumed that the coordinates are measured with respect to a flat rectangular display and a camera expected to be mainly used in video conversation, and orientation sensor(s) are aligned to an axis on the display, UE Axis, which points the top (from bottom) while equidistant from both sides.
NOTE 2:
CVO may not operate properly if video is captured using a camera to which orientation sensor(s) are not aligned.
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].
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