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1
Background 
With the introduction of orientation sensors in mobile devices used in real-time video communication, the display content can commonly be rotated to be aligned with the device orientation.

A portrait image has a width smaller than the height. Similarly, a landscape image has width greater than the height. The property has no defined meaning to a square image.
2
Problem Description
When the mobile device used for real-time video communication has one or more integrated cameras, used to capture, compress and transmit images, the orientation of the transmitted image will under certain conditions not align correctly with the receiving device display.
This typically happens when the sending device camera does not encode captured image width and height in accordance with an orientation sensor, and when the receiving device display does use an orientation sensor to adapt display contents, or vice versa (camera uses orientation sensor but display does not). Note that the sending side problem is hidden when the device orientation happens to align with the camera sensor orientation.
An orientation mis-alignment example is depicted in Figure 1 below, where terminal A displays the image sent from terminal B and vice versa:

· Terminal A display uses an orientation sensor to adapt the content display

· Terminal A camera does not align the encoded image width and height with orientation sensor, and the camera sensor is rotated 90 counter-clockwise in Figure 1
· Terminal B display uses an orientation sensor to adapt the content display

· Terminal B camera either uses an orientation sensor to align the encoded image width and height with orientation sensor, or just happens to be oriented aligned with the camera sensor
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Figure 1 Orientation mis-alignment example
Should terminal B user try to correct the displayed image by rotating the device, and if B does not have or use the orientation sensor for the camera, the displayed image of terminal A will now instead also be incorrectly oriented, as shown in Figure 2.

[image: image2]
Figure 2 Result when user B tries to correct the locally displayed image

If user A then tries to correct the local display by rotating the device, B display will again be incorrect. The only possible way to make both terminals display a correctly oriented image is to rotate both devices to landscape orientation, since the camera sensor is installed that way in this example.
Should terminal A camera instead use the orientation sensor to assign correct values to image height and width, both terminals will display correct image orientation, as depicted in Figure 3. As can be seen, terminal A image sensor short side is now correctly mapped as width, making it possible for terminal B to correctly align its own orientation with the received image orientation.

[image: image3]
Figure 3 Correct orientation example

Another example of mis-alignment is depicted in Figure 4 below:
· Both terminal A and B are constructed with hard-coded portrait displays, always using the short side as width.

· Both terminal A and B have camera sensors that use an orientation sensor to allocate height and width.
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Figure 4 Mis-alignment due to display orientation sensor not being used

Note that Figure 4 shows the exact same mis-alignment result as Figure 1, but for a different reason.

It can also be noted that for both Figure 1 and 4, it is possible to achieve terminal A and B “alignment” for one additional case, when both A and B are oriented the same way and when the orientation sensor input to both display and camera are turned off. Thus, use of orientation sensor for either display or camera but not for both is actually more harmful to user experience than not using it at all.

The above Figures are all examples, not an exhaustive list, and it is possible to construct many other conditions that would result in orientation mis-alignment.

3
Possible Solutions

As can be seen from above, the case that is most important to avoid is when either one but not both of camera and display uses an orientation sensor to set/render image according to width and height. The problem is solved when both display and camera uses an orientation sensor to set image width and height correctly according to device orientation.
It is possible to let both devices learn the other device’s use of orientation sensor, combined with the actual device orientation at call set-up, by using an existing media attribute from the SDP specification [1].

a=orient:<orientation>
<orientation> = portrait, landscape, seascape (upside down landscape)

This media attribute is specified for use with whiteboard, but its exact interpretation is left open and could be used also for other media, such as image or video. 
As can be seen from the examples above, the actual device rotation information in the attribute is redundant if the encoded image has set width and height correctly in the media stream.

Since SDP cannot be updated too often due to signaling overhead, and there could be a notable signaling delay in sending updated SDP, there could likewise be a notable delay when the sender changes orientation before the orientation is updated at the receiving client. This makes it less desirable to use SDP to signal orientation than to use information in the media stream itself.
Devices with a camera sensor that cannot change encoding of media stream width and height according to the device orientation, but have the camera sensor hard-wired relative to the device orientation, are conceivable but not preferred due to above reasons. It would be possible to use SDP as above to indicate actual orientation, and the SDP information would then have to override any information in the media stream since the orientation suggested by the relation between width and height in the media stream might contradict the one sent in SDP. When used with this type of device, it would be incorrect to use SDP a=orient attribute to indicate presence and use of an orientation sensor. It is also necessary to specify (in specification text or via signaling parameters) how to rotate the media stream image to produce an upright image, since 3 out of 4 possible orientations of the device will not align with the hard-wired image sensor. Possible rotations include clockwise, counter-clockwise, and 180 degrees.
When used with SDP Offer/Answer [2], all SDP attributes are per default (if not explicitly defined otherwise) defined to describe what the offerer and answerer wishes to receive, and it is usually assumed that the same is actually sent for send-and-receive streams.

If SDP orient attribute is used to signal the presence of an orientation sensor, it is then not generally possible for send-and-receive streams to signal that only one of sender side (camera) and receiver side (display) of the same terminal is capable of making use of an orientation sensor.
Signaling a certain orientation for a send-and-receive stream would then have to be interpreted both as a wish to receive the specified orientation as well as an intent to use the same orientation when sending. It is unclear what such a wish to receive a certain orientation should mean in practice in this context, but the most straightforward interpretation would be a request to the remote terminal to align with this orientation. This could either lead to an automatic re-size of the sent image from the remote terminal, or it could trigger a request to the remote end-user to change device rotation. The orient attribute would likely be most useful if it could be defined as a sender side property in this context.

It may thus be seen as inappropriate to re-define the semantics of a=orient, possibly requiring to define a new attribute that has explicit sender and receiver side property semantics from start.

It is possible to avoid the SDP signaling disadvantages by using some other media plane means to signal orientation. Since image orientation is a codec agnostic property, even if it is not fully media-type agnostic, it makes sense to use codec agnostic means to signal it, to make it re-usable between codecs of appropriate media types (image and video). One option is to define a new RTP Header Extension, with the extension framework outlined in [3]. Another option could be to extend the RTCP Codec Control Message (CCM) [4] framework.
MPEG has in its work with H.264/AVC recently adopted a new so-called Supplemental Enhancement Information (SEI) message that specifies video orientation for the encoded bitstream [5]. Using this message would however be codec-specific and video orientation specification would have to be re-made for new video codecs. Making such SEI message work would also require making the video codec orientation-aware, and it would in such case arguably be better to use width and height directly instead, as described above.
4
Proposal

We propose that SA4 consider starting a new Rel-11 WI to decide on a solution and send appropriate liaisons to seek guidance from IETF in what signaling solution to prefer for dynamically changing image and video orientation during an established session.
Generally useful solutions that are not only applicable to 3GPP UE should be taken to be specified in IETF, which could then be referenced in 3GPP specifications.
5
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