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1.	Introduction

This document reports the result of the simulation with respect to the ability of the error resilience of H.223 Annex/A, the fix-packet-length multiplexing protocol for low bitrate mobile multimedia communication, in mobile radio environments.

2.	Simulation & Results

The Conditions of the simulations are defined as following,

Error patterns which we used are the following: 

phs 10		�EMBED Equation.2���

phs 03		�EMBED Equation.2���

dect 1		�EMBED Equation.2���

	We simulated 32kbps (1 channel) transmission in case of phs10, phs03 and dect1.

Synchronization of MUX-PDU frame is always maintained.

AL-SDU includes only video data (through only one logical channel) using AL3M.

The video sequence which we used is "akiyo" (24kbps, QCIF).

2.1.	Error Resilience of MUX-PDU Header

We evaluated the Interleaving Protection method on BCH coded Header Information in MUX-PDU, that is in current draft.

We calculated the ratio between received MUX-PDU frames with error in their headers and all of the received MUX-PDU frames.

MUX-PDU frames with error in those headers : MUX-PDU frames which have errors detected by CRC after BCH decoding of those headers.

Configuration of MUX-PDU is as following:

MUX-PDU length ( = MUX overhead + MUX payload)	100 bytes

MUX Header Interleaving mode				non-interleaving mode / byte-interleaving

MUX overhead						Shown in Table 1

Table 1	MUX Herder overhead

MUX synchronization flag�Header Length�Header Information�CRC����15�7��Table 2-1��15�31�11�3�Table 2-2���63�10��Table 2-3��The result of simulation is shown in Table 2-1,2-2 and 2-3.

Table 2-1	FER with Herder Interleaving (BCH (15/7))

Interleaving Mode�non-interleaving�byte-interleaving��error channel����phs 10�1.77 %�1.83 %��phs 03�0.48 %�0.43 %��dect 1�4.46 %�4.35 %��Table 2-2	FER with Herder Interleaving (BCH (31/11))

Interleaving Mode�non-interleaving�byte-interleaving��error channel����phs 10�1.73 %�2.00 %��phs 03�0.21 %�0.26 %��dect 1�3.94 %�3.57 %��Table 2-3	FER with Herder Interleaving (BCH (63/10))

Interleaving Mode�non-interleaving�byte-interleaving��error channel����phs 10�1.50 %�1.30 %��phs 03�0.30 %�0.05 %��dect 1�3.30 %�2.35 %��The results of byte-interleaving (spreading throughout MUX-PDU) are almost same as in case of non- interleaving.

These results came from the reason in the followings ; Byte-interleaving is fundamentally more efficient to locally distributed error, compare to non-interleaving but we used equally distributed error pattern in this simulation.

And it is also evident that protection with BCH coding is effective. Because the error frames fairly decrease by BCH coding applied to the header. 

2.2.	Error Resilience of AL-PDU

We evaluated FEC / ARQ techniques which is used in AL1M / AL3M procedure, that is in current draft.

We calculated the ratio between received AL-PDU frames with error and all of the received AL-PDU frames 

AL-SDU includes only video data using AL3M.

AL-PDU frames with error : AL-PDU frames which have errors detected by CRC after Viterbi decoding of AL-PDU Payload.

Configuration is as following:

MUX-PDU contains one AL-PDU.

MUX-PDU Parameters

MUX-PDU length			100 bytes

MUX synchronization flag		2 bytes

MUX Header Length			4 bytes

AL-PDU Parameters

Header					8 bytes

CRC					2 bytes

FEC/ARQ Mode				ARQ Type I

maximum number of retransmission Rmax	0 - 4

MUX-PDU and Backward Channel for ARQ are always error free.

The result of simulation is shown in table 3-1,3-2 and 3-3.

Table 3-1	AL-PDU FER (error channel = phs 10)

RCPC Coding Rate�Rmax = 0�Rmax = 1�Rmax = 2�Rmax = 3�Rmax = 4��non RCPC Coding�8.06 %�6.08 %�2.95 %�1.93 %�1.35 %��8 /10�7.98 %�5.73 %�2.76 %�1.74 %�1.27 %��8 /11�5.55 %�3.36 %�1.20 %�0.85 %�0.57 %��8 /13�4.53 %�2.64 %�0.93 %�0.42 %�0.15 %��8 /15�3.89 %�2.12 %�0.75 %�0.31 %�0.13 %��8 /17�3.48 %�1.84 %�0.48 %�0.25 %�0.07 %��8 /19�3.12 %�1.54 %�0.41 %�0.22 %�0.08 %��8 /21�2.92 %�1.33 %�0.31 %�0.13 %�0.04 %��8 /23�2.73 %�1.23 %�0.25 %�0.07 %�0.00 %��8 /25�2.62 %�1.15 %�0.21 %�0.06 %�0.00 %��Table 3-2	AL-PDU FER (error channel = phs 03)

RCPC Coding Rate�Rmax = 0�Rmax = 1�Rmax = 2�Rmax = 3�Rmax = 4��non RCPC Coding�4.70 %�1.80 %�0.40 %�0.20 %�0.00 %��8 /10�4.49 %�1.81 %�0.35 %�0.18 %�0.00 %��8 /11�2.73 %�1.09 %�0.18 %�0.04 %�0.00 %��8 /13�2.18 %�0.74 %�0.15 %�0.00 %�0.00 %��8 /15�1.83 %�0.66 %�0.11 %�0.00 %�0.00 %��8 /17�1.67 %�0.60 %�0.12 %�0.00 %�0.00 %��8 /19�1.46 %�0.56 %�0.06 %�0.00 %�0.00 %��8 /21�1.28 %�0.50 %�0.06 %�0.00 %�0.00 %��8 /23�1.28 %�0.44 %�0.02 %�0.00 %�0.00 %��8 /25�1.23 %�0.40 %�0.02 %�0.00 %�0.00 %��Table 3-3	AL-PDU FER (error channel = dect 1)

RCPC Coding Rate�Rmax = 0�Rmax = 1�Rmax = 2�Rmax = 3�Rmax = 4��non RCPC Coding�9.68 %�7.69 % �6.97 % �5.41 % �3.80 % ��8 /10�9.55 % �7.76 % �6.88 % �5.34 % �3.63 % ��8 /11�6.44 % �5.50 % �3.85 % �2.31 % �1.40 % ��8 /13�5.63 % �4.62 % �3.26 % �1.75 % �1.04 % ��8 /15�4.87 % �4.10 % �2.74 % �1.28 % �0.49 % ��8 /17�4.64 % �3.87 % �2.23 % �1.01 % �0.43 % ��8 /19�4.19 % �3.47 % �1.97 % �0.74 % �0.36 % ��8 /21�3.75 % �3.12 % �1.61 % �0.62 % �0.29 % ��8 /23�3.69 % �3.02 % �1.57 % �0.61 % �0.31 % ��8 /25�3.51 % �2.90 % �1.41 % �0.54 % �0.30 % ��The results of byte-interleaving (spreading throughout MUX-PDU) are almost same as in case of non- interleaving.

These results came from the reason in the followings ; Byte-interleaving is fundamentally more efficient to locally distributed error, compare to non-interleaving but we used equally distributed error pattern in this simulation.

And it is also evident that protection with BCH coding is effective. Because the error frames fairly decrease by BCH coding applied to the header. 

The results of simulation show that FER with Rmax = 2 is better than Rmax = 0 (no ARQ) , and also show that combining RCPC for FEC is efficient.

There is a trade-off relation between improvement by RCPC / ARQ and throughput. It is necessary to select Rmax and RCPC Coding Rate, in the case of real-time transmission (video etc.).

3.	Discussion & Conclusions

The effect of byte-interleaving on MUX-PDU Headers is almost same as in case of non- interleaving.

And we evaluated the effect of error resilience of AL-PDU by comparing output image from video decoder. This shows that the improvement by using ARQ is 3dB (PSNR). And more, the improvement of 6dB by additionally using FEC (RCPC coding rate : r = 8 / 15), in case of error channel (phs10(.

Further more, it is expected that the video quality will be improved by using ARQ type II (Hybrid ARQ).

We confirmed H.223 Annex/A has enough ability to be applied to mobile transmission.
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