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Introduction
Controlling temporal-spatial trade-off is a simple technique that matches the limited bit-rate to the nature of video contents and user preferences. For example, with a fixed bit-rate, low frame rate and high image clarity might be preferred for high motion-activity video sequences while both high frame rate and high image clarity can be obtained for low motion-activity video sequences.

In [1], we introduced that the procedure of manually controlling temporal-spatial trade-off for 3G-324M has ambiguity that limits its applicability and the problem can persist in MTSI. In [2], we explained the necessity of maintaining appropriate temporal-spatial trade-off during rate adaptation of video. In this contribution, we re-visit the issues of manual control and explain why this mechanism does not work properly in practice.
Problem Description
Messages to control the temporal-spatial trade-off, videoTemporalSpatialTradeOff for 3G-324M and Temporal-Spatial Trade-off Request (TSTR) for MTSI [3], have similar 5-bit accompanying values, in which a value of 0 indicates a high spatial resolution and a value of 31 indicates a high frame rate. The key problem can be summarized as follows.
· The message is to be “manually” transmitted, a very rare instance in UE operations
· It is ergonomically difficult to ask the user to select an appropriate value
· The number of available encoding methods of the far-end is not known
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Figure 1. Example user interface to configure videoTemporalSpatialTradeOff of 3G-324M in 3 levels
Typical 3G-324M implementations offer 2~3 possibilities, shown on the user interface as buttons named, for example, high quality, standard, and high motion, and they will respond to the received videoTemporalSpatialTradeOff command, by changing to the lowest frame rate for values from 0 to 10, medium for 11 to 20, and the highest for 21 to 31, if three encoding methods are available.
Of course, this partition was not standardized and vendor-specific. Many implementations support only two encoding methods or no temporal-spatial trade-off at all. Consequently, UEs with two controlling methods are likely to miss at least one method from UEs that offer three encoding methods. Likewise, UEs that offer three encoding methods might get only two from some far-end UEs.
In addition, temporal-spatial trade-off needs to be controlled based on the displayed scenes, not as a pre-configuration before services, as shown in Figure 1. Since the user might get inconsistent outcomes with each far-end UE, she/he cannot be confident of the control of temporal-spatial trade-off. As a result, recently in some implementations, this feature is hidden and not allowed to be controlled.
Discussion
Simply introducing TSTR to MTSI specifications is expected to allow the problems of 3G-324M to persist in MTSI. A few possible approaches can be considered but each has limitations and shortcomings. Samsung asks SA4 to consider this problem and, if necessary, take appropriate measures. The following is a couple of ideas we have had on the controlling of temporal-spatial trade-off.
· The key problem is that the number of the far-end’s available encoding methods is not known. Can we design signalling mechanisms such that this information is exchanged during session setup? As the transmission of a vehicle controls the trade-off between power and torque by changing gears, if this is possible, such information can be displayed and the trade-off can be directly controlled with a minimum number of user actions.
· Can we re-define the accompanying values of messages such that controlling the trade-off by one level is possible? For example, 6 can be understood to decrease the frame rate and increase the image clarity by one level while 21 means the opposite transitions. Combined with 0 and 31, the four values shown on the display as four buttons, <<, <, >, >>, might provide a practical interface for controlling temporal-spatial trade-off.
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