3GPP TSG SA4#72
   S4-130110
Valencia, Spain January 28 – February 1, 2013
Title: 
Proposal for Higher Granularity Rotation in CVO
Source: 
Research In Motion UK Limited, Qualcomm Incorporated
Agenda Item: 
11
Document for:
Agreement
1 Background
When two mobile users are engaged in a video call, misalignment can occur in the video orientation between the  device of User A and the device of User B. This can occur if the camera “up” direction is rotated by User A  and User A does not have or use the orientation sensor for the camera. In this case, the image displayed on the device of User B is rotated according to the camera “up” direction of User A. If the camera “up” direction of User B is aligned with the true “up” direction, then User A sees User B oriented properly and might not be aware of the problem. This video orientation problem is described in [1].

At 3GPP SA4 #71, it was agreed to address this problem by communicating the rotation in an RTP Header Extension of some of the video packets.  A CR [2] was agreed at 3GPP SA4 #71 enabling the sending of 2 bits of granularity (corresponding to rotations of 0,90,180, and 270 degrees). The 2-bit quantization seemed unnecessarily restrictive to the delegates of several companies. It was the opinion of several delegates that the granularity with which a receiving device wishes to display the rotation of the video (or store it in a file) from the sending  device should be up to the implementation and not restricted by the standards solution itself. It should be possible to send a rotation value with greater precision.  It was agreed to work on higher granularity extensions at this meeting.

This contribution contains a proposal for negotiating a 10-bit rotation value to be sent in the RTP Header extension.

2 Proposal
Here it is proposed that the granularity of the Rotation parameter be negotiated with SDP. The granularity can be either 2 bits (Rotation values of 0,90,180,270)  or 10 bits (Rotation values of 0,360/1024, 2*360/1024,…,1023*360/1024) . If CVO is offered the following line shall be included in the SDP:
a=extmap:7 urn:3GPP:video-orientation
The number 7 in the example can be replaced with any number in the range of 1 to 14. The number that is used should also be placed in the ID field of the RTP header extension defined by RFC 5285 [3]. The above SDP line indicates 2 bits of granularity.
10 bits of granularity may be offered for the Rotation value by including the following line of SDP in the offer:
a=extmap:7 urn:3GPP:video-orientation:10
The SDP answer shall include only one of the above extmap attributes.
Terminal equipment capable of handling 10-bit transmission or reception must also be capable of 2-bit, and indicate that in the capability exchange.

In the 10-bit case, a terminal must send a report at least as frequently as it would have sent a 2-bit report. A report interval shorter than this requirement should only be used when the report contains a value that differs significantly from the previous report, i.e. after taking noise removal, sensor precision, and any other relevant factors into account.  The actual precision of the sensor and the report when 10-bit signaling is used must exceed 2 bits, but is not required to have a precision of 10-bits. The precision is not signaled; it may be between 3 and 10 bits, inclusive.

If a 10 bit value of Rotation is used, then the RTP Header according to the above SDP line and the one byte header extension defined in [2] would look as shown in Figure 1:
 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

| 0x BE         |      ox DE    |     Length=1                  |                                                           

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

|ID=7   | len=1 |R|R|R|R|C|F|R9 R8 R7 R6 R5 R4 R3 R2 R1 R0| pad=0(1 byte) |

+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


Figure 1 – RTP Header Extension for the case of a one byte header defined in RFC 5285 and and 10 bits used to signal Rotation

In the above ,  R represents a reserved bit, C is the camera bit, and F is the flip bit as defined in [2]. The bits   R9,R8,R7,R6,R5,R4,R3,R2,R1,R0 represent the Rotation, which indicates the rotation of the video as transmitted on the link. The receiver should rotate the video to compensate that rotation as shown in Table 1.
Table 1: Rotation signalling

	R9
	R8
	R7
	R6
	R5
	R4
	R3
	R2
	R1
	R0
	Rotation of the video as sent on the link
	Rotation on the receiver before display

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0° rotation
	None

	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	(360/1024)° Counter Clockwise (CCW) rotation
	(360/1024)° CW rotation

	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	(2*360/1024)° CCW rotation
	(2*360/1024)° CW rotation
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	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	(1022*360/1024)° CCW rotation
	(2*360/1024)° CCW rotation

	1
	1
	1
	1
	1
	1
	1
	1
	1
	1 
	(1023*360/1024)° CCW rotation
	(360/1024)° CCW rotation
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