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Introduction

This document proposes extended test conditions for video performance evaluation in H.324/M supporting error protection and prioritization. Therefore,  the Reed-Solomon error protection capability of the adaptation layer of H.223 Annex D is emulated. Additionally, by mapping different data packets on different logical channels with different amount of redundancy for error protection prioritization of certain data is possible in way that the probability of a packet loss is reduced. Therefore, equal and unequal error protection is supported in the test conditions. With these extended test conditions the benefits of error protection and prioritization is possible without including any forward error correction mechanism in H.26L. In the following we will present the used software and define the extended test conditions. Most of the test conditions previously defined in Q-15-I-60 [1] are adopted in this document.

Simulation software

Software Description

Simulation software is available as a C program pseudomux_v10.c presented in contribution Q-15-K-15. It emulates a connection using H.223 Annex D  with a maximum of 16 logical channels over a circuit switched network. This program includes the pseudomux tool described in Q15-I-53 but is extended by H.223/Annex D functionalities for data prioritization. 16 logical channel can possibly be established each applying a different Reed-Solomon en-/decoding for different prioritization. We assume that the setup signaling which assigns the appropriate error correction capability to each logical channel is provided by external means, such as H.245. No inband signaling is included.  

The following functionalities in the H.223/Annex D Adaptation Layer are implemented in this software:

· Segmentation and Reassembly (AL-SDU -> AL-SDU*s -> AL-SDU),

· Error correction and detection (RS codes, CRCs),

· Framed transfer mode,

· Only I-PDUs are sent (no S-PDU with zero length),

· Optional control field not in use,

· FEC_ONLY mode, no ARQ,

· AL-SDU* are extended by a 16bit CRC and RS encoded with a rate smaller equal 1.0

In the MUX-Layer of H.223 the 3 byte header with extended Golay-coding is used. Furthermore, the optional header is set to allow reconstruction of corrupted multiplex headers. The MUX layer is identical to H.223 Annex B. Therefore, without error protection the test software is identical to the previous software. 

The input/output format of video packet on the application layer is shown in Figure 1. The syntax elements are as follows

EI:     

Error Indication flag at decoder only, at encoder unused

lc:

logical channel number used for transmission (16 channels possible)

l (sdu):

video packet length transmitted/received over logical channel lc

pl (sdu): 
payload of transmitted video packet (octet-aligned)

content
EI
lc
l (sdu)
pl (sdu)

bytes
1
1
4
l(sdu)

Figure 1 pseudomux input format at encoder and pseudomux output format at decoder
The error indication flag at the decoder indicates corrupted (packet length is set to 0) or partly corrupted (packet length is set to the length of the correct part)  AL-SDUs. The procedure whether partly correct AL-SDUs are delivered to the application or not can be adjusted in the configuration file. 

How to use this software

After compiling the program is configured by the settings in the configuration file. The configuration file is the only input parameter to the program. An example of the configuration file is as follows:

error/3-64.bin      ..Errorpatternfile

foreman_out.26l     ..Inputfile

foreman_in.26l      ..Outputfile

foreman.msg         ..Messagefile

64000   ..Totalbitrate

0       ..startposition in Errorpatternfile

1 ..assemble SDU until first lost of SDU* (0=off 1=on)

0       ..no errors in sync and header (0=errors possible, 1=no errors)

64      ..Reed-Solomon-Correction ability of logical channel 0

38      ..Reed-Solomon-Correction ability of logical channel 1

25      ..Reed-Solomon-Correction ability of logical channel 2

0       ..Reed-Solomon-Correction ability of logical channel 3

0       ..Reed-Solomon-Correction ability of logical channel 4

0       ..Reed-Solomon-Correction ability of logical channel 5

0       ..Reed-Solomon-Correction ability of logical channel 6

0       ..Reed-Solomon-Correction ability of logical channel 7

0       ..Reed-Solomon-Correction ability of logical channel 8

0       ..Reed-Solomon-Correction ability of logical channel 9

0       ..Reed-Solomon-Correction ability of logical channel 10

0       ..Reed-Solomon-Correction ability of logical channel 11

0       ..Reed-Solomon-Correction ability of logical channel 12

0       ..Reed-Solomon-Correction ability of logical channel 13

0       ..Reed-Solomon-Correction ability of logical channel 14

0       ..Reed-Solomon-Correction ability of logical channel 15

Description of the configuration file:

· Errorpatternfile (string): Error patterns are binary-format files in which the least-significant bit of the first byte signifies the error state of the temporally first bit on the channel.

· Inputfile (string): Input packets are read from one input file according to the file format given in Figure 1. If file is not existent, stdin is used.

· Outputfile (string): Output packets are written to one output file or stdout according to the file format given in Figure 1.

· Messagefile (string): This file provides messages like the number of transport bytes including packet overhead. Additional statistical information is included.

· Totalbitrate  (integer): total channel bit rate in bit/s. Necessary to determine when to insert periodic audio packets.

· startposition in error pattern file (integer): is used to specify the starting byte number in the error pattern file for several runs.

· assemble SDU until first lost of SDU* (0=off 1=on) (integer): Switch to decide if reassembling is applied until first lost AL-SDU*. This mode emulates an adequate splitting of large video packets in the application layer adopted to the underlying logical channel where the split video packets are mapped. This allows the usage of partly corrupted video packets instead of a total video packet loss.

· no errors in Sync bytes in Mux Layer possible (0=off 1=on): This mode serves to neglect packet losses due to bit errors in the sync marker and the MUX-header which are independent of the applied FEC. 

· Reed-Solomon correction ability of logical channel 0-15 (integer): determines the maximum number of correctable bytes. This determines the number of redundancy bytes applied for the Reed-Solomon Code for each logical channel. The first line is assigned to the logical channel 0, the second to channel 1, and so on. Note that the number of correctable bytes t determines the amount of redundancy bytes r=2t+1 and the maximum payload length including CRC as kmax=255-r=254-2t.

Sequences

For all sequences at least 4000 coded frames shall be transmitted to avoid the influence of distortion errors in the error patterns. Shorter sequences shall be looped. It is up to the proponent to ensure, that the large content changes resulting from the difference between the last and the first frame of a sequence is coded efficiently.

All sequences shall be coded with a fixed frame-rate from 7.5 to 30 fps. The general rule to follow to select the frame-rate shall be, that the necessary quantization parameter shall be in the range of 16 to 25 which fits best into the given channel. It is preferable to select a better quantization parameter instead of a higher frame rate. Note that bit rates are chosen conservatively. The quantization parameter for Intra-coded pictures is selected the same as the quantization parameter for Inter-coded frames. The transmission of the first frame is subject to the same transmission errors as any other frame. For evaluation of H.26L streams the recommended sequences as described in Q15-I-62 are used. 

Sequence
Format
Frames
Bitrates (kbit/s)

Silent
QCIF
300
64;

Container
QCIF
300
64; 128;

Foreman
QCIF
300
64; 128;

Paris
CIF
300
128; 384;

Error Patterns

As error pattern the same files and simulation conditions are used as described in document Q15-I-60. Similar to the video sequences, the error pattern shall be looped if necessary. 

Permutations of Sequences and Error Patterns

See Q15-I-60.

Further Comments on Test Conditions

Obviously, Annex B is directly included in this test software by using just one logical channel and setting the error correction capability to zero. Annex B results should always be included in reported results as many terminals do not support Annex D functionalities. The amount of error protection to be used in each logical channel can adjusted and possibly optimized by the proponent. However, it is required to not exceed the maximum available channel bit rate for the total sequence. Therefore, the quantization parameter has to be adjusted. It is assumed that lost packets are reported to the application but no bit errors are delivered to the application. Therefore, error concealment should be applied such that the standard decoder receives a valid bit stream. An example for this error concealment is provided in document Q-15-K-17 [5].

Quality measurements should be provided according to document Q-15-I-60 [1].
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