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Introduction
In this contribution, we introduce several issues in the implementation of CVO on mobile handsets. As the key inputs and technical elements of CVO, sensors and cameras, are out of the work scope of 3GPP, and modifications of existing video codecs will be inevitable, SA4 is requested to focus on the essential requirements and consider the practical aspects outlined in this contribution.

Coverage of RTP Header Extension in SDP

In proposals [1], [2], and [3], RTP header is extended to convey the orientation information, as in RCS 5.1 [4], [5]. While RCS 5.1 does not elaborate on the scope of image orientation when the feature is negotiated, it mandates H.264 L1b and also highly recommend H.263 profile 0 L45.
v=0

o=- 1323909835 1323909838 IN IP4 10.0.100.189

s=-

c=IN IP4 10.0.100.189

t=0 0

m=video 4284 RTP/AVP 118

a=sendonly

a=rtpmap:118 H264/90000

a=fmtp:118 packetization-mode=0;profile-level-id=42900b

a=extmap:7 urn:gsma:video-orientation
Table 34: Image orientation for video support: SDP sample

As CVO is a Rel-12 WI, and MTSI requires H.264 (and possibly HEVC) from Rel-12, it will be necessary for SA4 to determine to which codecs or configurations CVO is to be applied. Since typical VoLTE UEs also include H.263 or MPEG-4 in their SDP offers, for interworking with 3G-324M, interpreting the support of CVO literally on the session or media level, i.e., valid in any configurations negotiable from the SDP offer may require modifications and testing of existing codecs that may be rarely used.
As a measure to suppress the complexity of CVO, SA4 may consider including the following sentence in the description of CVO:
If support of CVO is indicated in the SDP offer, and if the session is negotiated using the a=imageattr SDP attribute, the offerer should support CVO for at least an image size included in the attribute.
This way, the scope of implementing and testing CVO will be "effectively" confined to the specific needs of service providers, e.g., H.264 and later codecs. In addition, vendors will be able to implement and test based on the product requests, which will drive down the cost of CVO.
Orientation Sensing
In [1], [2], assumed is the presence of a gravity or orientation sensor that can measure the two-dimensional orientation with resolutions as fine as 11.25 degrees. In practice, installed in contemporary UEs are a combination of accelerometer and gyroscope whose output needs to be filtered significantly due to large noise. As a result, it is commonly observed that it takes a 2~3 seconds when the screen layout is switched between vertical and horizontal positions, to avoid ping-pong effects triggered by fluctuations of sensors’ outputs.
While approaches of [1], [2] propose to transmit the angles measured, specific actions are requested in approaches of [3], [5]. An analogy may be found in the previous debates at SA4 on video rate adaptation, i.e., sender-driven adaptation where media receiver reports the situations via messages such as APTO versus receiver-driven adaptation in which a maximum bit-rate is asked via messages such as TMMBR. It was shown that both approaches could achieve similar performances in congestion. In that regard, transmitting measured angles might be compared to the sender-driven adaptation. However, a few noticeable differences exist:
· It is necessary to consider that noise is inevitably generated both in the sender and the receiver. As a result, equations in [1] will include statistically-independent random factors sampled at different times and may not equal to zero in many cases.
· Suppose initial deployments of the algorithms use 90-degree (transmit only a multiple of 90 degrees) but move to finer resolutions as the accuracy of the sensors improves. However, in such case, confidence level of the estimation or standard deviation of noise may have to be transmitted or negotiated, if such improvement is taken into account in the linear estimation of orientation. If the accuracy levels of the two UEs differ significantly, how can such gaps be compensated for?
Proposal
With the introduction of new UE types such as tablet and rapid expansion of display resolution, CVO is expected to play key roles in VoLTE and RCS. However, as implementing CVO will have significant impact on video signal processing chains of UEs, SA4 is requested to develop simple solutions friendly to development and testing.
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