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Introduction

We consider the video processing of mainstream 3G UEs and introduce some new perspectives on the image format of conversational service. We believe that under current status, increased bit-rate of MTSI might not be effectively utilized for actual video quality. Image format seems to be an area that requires more flexibility.
Image Format of 3G-324M
At the start of Release 99 services, most UEs capable of 3G-324M encoded, decoded, and displayed the image at QCIF. At the time of writing this document, the configuration of 3G-324M remains similar but now only a small portion of UEs display the image at QCIF. The primary reason is that the LCD resolution of typical 3G UEs has moved from QCIF+ (176x220) to larger formats.
Currently QVGA is the dominant LCD resolution among 3G UEs, which typically upscale the decoded image of 3G-324M to some size between QCIF and QVGA. Ratio between width and height of the image is often not maintained during the process. Note that in addition to the far-end image, areas for picture-in-picture (PIP) displaying the near-end image and information on the progress of the service should also be reserved. This layout is typically determined by UI designers and approved by operators. 

Although it is possible to pack VGA into a 2-inch (diagonally) or smaller LCD, practical issues of dot pitch and UI design made the following configurations as de facto standards: QCIF+ for LCDs smaller than 2 inches, QVGA for 2~2.5 inches, and VGA for even larger LCDs. There are also widescreen LCDs such as WQVGA (240x400) and WVGA (480x800).
Signaling of Image Format
In H.245, five image formats are standardized for H.263: SQCIF, QCIF, CIF, 4CIF, and 16CIF. 3G-324M allows only a subset of these formats through capabilityDescriptor [1]. In MTSI, profile and level of a video codec in SDP offer specify only the maximum image format allowed [2], which is likely to be considered as the requested image format by implementation.
Our concern is that for the mainstream 3G UEs and LCDs, available image formats other than QCIF are either too small or too large. As long as the image is encoded at QCIF and upscaled later, for UEs with a QVGA LCD, the increased bit-rate and high complexity codec of MTSI will have limited effects in the improvement of image quality. On the other hand, if the image is encoded at QVGA or CIF, the received and decoded image should be significantly downscaled to fit the available space. In this case, spectral efficiency might be reduced while additional computation at both ends is necessary.

For example, a popular image format of 3G-324M for the far-end image, for UEs with a QVGA LCD, is about 240x200. In terms of pixel numbers, this format is roughly an average of QCIF and QVGA. Unlike 3G-324M which is transported over DCH, MTSI over HS-DSCH/E-DCH has the advantage of finely controlling the bit-rate, but the limited selections of image format might reduce that merit.
Our opinion is that current partition of image formats does not fully reflect the UI and LCD resolution of contemporary 3G UEs. Some codecs might be difficult to support custom size at current level, but we believe that in the long term, this constraint should be relieved to some extent. More freedom in the selection of image format might increase the video quality, widen the application area of MTSI, and better suit the user preference, without either increasing the bit-rate or the complexity.
Proposal

Samsung asks SA4 to discuss the following questions and determine whether more refined image formats and signalling methods for conversational services are required. 
· Is there any gain in the reduction of the gap between the encoded image format and the decoded, resized, and displayed image format?
· Do we need additional image formats? For example, formats between QCIF and QVGA.
· Can we have image formats such as widescreen?
· Can we allow arbitrarily rectangular image format (but height and width are multiples of 16) as long as it can be contained in a maximum image format?
· Is there any penalty in the codec implementation to support such image formats?
If these issues can be addressed with existing standards, Samsung asks SA4 to include that information in 3GPP TS 26.114 and other related documents.
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