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Background
This cover page provides the background of this CR, which concludes the latter part of WI “MTSI Video: Dynamic Rate Adaptation and Signaling of Image Size.” The motive of this WI was the empirical lessons obtained from WCDMA 3G-324M UEs, in which video quality was reduced not only by typical impairment factors of wireless communications: low bit-rate and transmission errors, but also by an unexpected factor: resizing process in which decoded video is enlarged or distorted to fit display areas larger than the encoded sizes or areas with different aspect ratios [1].
Call/Session Setup Signaling in 3G-324M and MTSI

The call setup procedure of 3G-324M, using H.245, allows only a set of pre-defined image sizes while the session setup procedure of MTSI, using SIP/SDP, determines the image size based on the negotiated profile and level, allowing only image sizes defined by the organizations that standardized the video codecs. In both cases, available image sizes are limited and the sender cannot be sure of proper decoding if video encoded at custom sizes are transmitted. For example, the available image size of MPEG-4 leaps from QCIF to CIF, in either 3G-324M or MTSI.
This limitation is a clear bottleneck for perceived video quality, which will not be removed by conventional methods to improve video quality, such as increased bit-rates, reduced transmission errors, or enhanced video codecs. Moreover, considering the wide variety of display resolutions of contemporary UEs, ranging from QCIF+ to WVGA, flexible signaling methods that enable the bit-rate for video to be expended spatially and temporally in a controlled way are required.
Summary of Works
The proposed solution for the above problems is to incorporate the step of negotiating image size into the session setup procedure of MTSI. A new SDP attribute, “a=imageattr,” was defined for this objective [2] and accepted as a working group item of IETF MMUSIC WG. This SDP attribute is independent of any video codec standard, and carries the widths and heights of image sizes supported and their relative preferences. The new SDP attribute allows two different image sizes to be used for send and receive directions. New session setup procedures are introduced as SDP offers and answers for video sessions that include “a=imageattr.”
Considerations on Complexity/Cost
It is envisioned that during the transition from 3G-324M, where both image size and bit-rate are fixed, to MTSI, where bit-rate can be time-varying and image size is limited only by codec capability, impact on implementation can be non-negligible. To relieve the burden to some extent, the aspect ratio of allowed image sizes is limited, and the height and width are limited to integer multiples of 16 pixels. In addition, three image sizes between QCIF and CIF are introduced as examples that meet the requirements. To fully take advantage, it is recommended to design camera and pre-processing stages before video encoder in consideration of the new procedures.
Changes in MTSI Specifications
Information on the usages of “a=imageattr” can be found in the Internet draft [2] and major changes in [3] are made in Annex A.4. New SDP examples using “a=imageattr” are added and detailed explanations on the new negotiation procedures and handling of codec parameters sets are provided. The new examples use higher profiles and levels than previous examples to emphasize the functionalities of MTSI and the new SDP attribute. The requirements related to the allowed aspect ratios are provided as a NOTE in clause 5.2.2.
Expected Outcomes
With the information on the image size to be finally displayed, the sender now can optimize the video quality from the sampling and compression stages. Quality loss from resizing can be avoided to an extent unmatched by any previous or existing multimedia telephony standards. This flexibility is expected to achieve increased video quality and spectrum efficiency.
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