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Introduction
In case of video, adapting only the bit-rate faithfully might not be enough to achieve acceptable quality in MTSI. We believe controlling temporal-spatial tradeoff also needs to be considered during rate adaptation.
Rate Adaptation Behaviour
After receiving commands (or having decided) to reduce the video bit-rate, typical behavior of MTSI clients might be
· Reduce image quality but maintain frame rate
· Reduce both image quality and frame rate

· Reduce frame rate but maintain image quality
Likewise, MTSI clients requested (or having decided) to increase the bit-rate would act as the reverse of above procedures.

Controlling Temporal-Spatial Tradeoff
Considering the large gap between current maximum codec capability (up to 384 kbps) and the low capability (less than 50 kbps) when interconnected with 3G-324M, MTSI is expected to operate over a wide range of bit-rate, which is likely to increase further.
Controlling temporal-spatial tradeoff over a wide range of bit-rate based on a single strategy might not be enough to maximize video quality. For example, at low bit-rate, spatial quality might be preferred to temporal resolution.
In case the bit-rate is adapted without maintaining appropriate temporal-spatial tradeoff, for example, when either image quality or frame rate is “mostly” controlled, users of MTSI have only a crude method to manually control temporal-spatial tradeoff of far-end video encoder, using Temporal-Spatial Trade-off Request (TSTR) [1]. However, mapping of Index in TSTR, from 0 to 31, to video encoding method is not clarified and such a manual control requires continuous attention and action from the user, reducing the quality of MTSI service.
Proposal
Based on the above observations, we believe it necessary to maintain appropriate temporal-spatial tradeoff at the encoder side. The following is a sentence drafted for such an objective.
· “It is recommended that the bitrate be adapted based on received RTCP RR, TMMBR, or APTO-ARR messages while maintaining appropriate spatial quality and temporal resolution that match the bitrate and image size”
We believe the accuracy of rate adaptation, introduced in [2], and temporal-spatial tradeoff are two key areas SA4 needs to pay attention to, since they are the areas where rate adaptation of video exhibits additional dimension and complexity than that of speech.
Many implementations of MTSI client would address these issues carefully, but we still cannot exclude the possibility that rate control modules developed for other video applications are unknowingly re-used for MTSI, unless appropriate information is present in the standards. Our opinion is that even if the bit-rate is satisfactorily adapted, received video bitstream whose temporal-spatial tradeoff is not maintained appropriately might be perceived as unsatisfactory.
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