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1 Introduction
In S4-AHM002 a simulation model for Conversational Services in MTSI has been introduced. This model incorporates a feedback channel from the receiver to transmitter where such information can be used by the video encoder for variety of purposes, primarily incorporating loss information in encoder mode decisions to enhance robustness and quality. Interest was expressed in:
· further investigations in this direction employing feedback channel,
· further specifications of the interfaces to enable reproduction of results and so on.

Based on this feedback we have pursued the work in both directions. This document provide further results and motivation to continue the work on application layer feedback and to employ a simulation model as proposed in S4-AHM002. .
2 Experimental Results

In S4-AHM002, long-term average Packet Error Rate (PER) at the receiver was used to heuristically tune the random intra refresh rate. In a new set of experiments, every loss of a packet observed at the receiver is reported to the transmitter. The video encoder uses this loss report to instantaneously adjust its intra MB refresh rate. In a simple codec configuration, one frame per slice is transmitted. The instantaneous intra MB refresh rate ρ for a given frame index s is given as
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where s´ is the index of most recent frame being encoded when a loss report was received by the encoder. α is the maximum allowed additional intra coded MBs transmitted for error mitigation expressed as a fraction of total number of MBs in a frame. β determines how quickly the transient state of generating addition intra MBs disappears. α and  β should be adjusted to get maximum performance enhancement while minimizing the impact on additional encoding buffering delays incurred by the low compression efficiency of intra-coded MBs.
A few selected results are presented here, with α and β set to 0.7 and 0.5 respectively. For comparison, a random intra MB refresh technique with intra MB refresh rate set to 5% is used. The details of other parameters (test sequences, channel simulation software) are as discussed in S4-060265. Figures below show how the codec selects a slight compromise in encoded PSNR to enhance the over-all (decoded) PSNR. Depending on the scene content, the performance can show variable degree of improvement, e.g. Figure 2 shows a larger performance improvement for sequence 2 compared to sequence 1 in Figure 1. The improvement also increases for larger loss rates.
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Figure 1: Sequence 1, Frame skip 0, 128Kbps
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Figure 2: Sequence 2, Frame skip 0, 128Kbps

The addition of intra MBs can increase the encoder buffering delay, which can affect the end-to-end delay. This effect is also scene content dependent. Figure 3 and Figure 4 show the encoder buffer occupancy with time for sequence 1 and 2 respectively. While Figure 4 shows no significant delay overheads for the investigated techniques, some regions of Figure 3 (from18 to 22 seconds) show significant overheads. Part of this is also contributed by the simple encoding options used in the experiments for conversational applications e.g. using a single reference frame for motion compensation.
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Figure 3: Sequence 1, Frame skip 0, 128Kbps
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Figure 4: Sequence 2, Frame skip 1, 128Kbps

3 Proposal

The results show the potential of employing instantaneous feedback information in the video encoding for conversational applications. Despite the simple algorithms already significant performance gains can be observed. However, also shown are aspects of delay and buffer occupancy which need to be considered carefully. Based on these observations we propose to:

· Further investigate feedback techniques in the MTSI WID.

· Apply the simulation approach proposed in S4-AHM002 for the evaluation and assessment of different techniques to assess all aspects of feedback delay and buffer occupancy in sufficient detail.
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