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Intellectual Property Rights

Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project, Technical Specification Group Services and System Aspects, Working group 4 (Codec).

The contents of this TR may be subject to continuing work within the 3GPP and may change following formal TSG approval. Should the TSG modify the contents of this TR, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version m.t.e

where:

m
indicates [major version number]

x
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

y
the third digit is incremented when editorial only changes have been incorporated into the specification.

1
Scope

The present document is meant to function as guidance in the work of other 3GPP work groups or work items. Such work may include conclusion on how to achieve detailed Stage 1 service requirements or suggestion of a set of recommended RAB parameters giving satisfactory user-to-user quality for a circuit switched multimedia service using H.324 Annex C.

2
References

The following documents contain provisions, which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1]
…

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply.

Codec:
a single media coder/decoder, or a multimedia system specific coder & decoder system. For example, 3GPP AMR (speech codec), ITU-T H.263 (video codec) or ITU-T H.32x (multimedia system with included media codecs) are understood to fulfil the definition of a codec.

3.2
Symbols 

For the purposes of the present document, the following symbols apply:

[Ed. note. Do not forget the ones in the ARIB document]

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3G
Third Generation Mobile Network

BER
residual Bit Error Ratio


FER
Frame Error Ratio

PLMN
Public Land Mobile Network

QoS
Quality of Service

TS xx.xx “Acronyms and definitions….” FFS provides the definitions not listed in this section.
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Figure 1

Figure 1 shows the main building block of a 3GPP/H.324 terminal. The standards inside […] are not mandatory.  The configuration actually used for each of the four performance evaluations (Audio, Video, Control and Data) will be described under each heading.

5 Performance

5.1 Audio

FFS

5.1.1 Introduction

FFS

5.1.2 Test environment

FFS

5.1.3 Results

FFS

[Ed. Note. Speech will probably give acceptable quality with higher bit error then video. The configuration of the multiplex might have certain influence on the performance.]

5.2 Video

5.2.1 Introduction

Qualitative evaluation of H.324 Annex C over a simulated WCDMA Channel was carried out by ARIB (Association of Radio Industries and Businesses) IMT-2000 Study committee March 1999. The purpose of the test was to clarify the relationship between source/channel codec parameters and the channel bit-error conditions.  A short description of the evaluation and a presentation of the results are included. The full test report is included in Annex B. 

5.2.2 Test environment

The ARIB simulation was carried out as follows; 
1) source video sequences come into a video encoder

2) speech dummy data and video bitstreams are generated

3) the bitstreams are multiplexed into a single multiplexed bitstream in the form of MUX-PDU

4) bit errors are injected into the multiplexed bitstream ('1' in error pattern file represents error)
5) contaminated bitstream is de-multiplexed into speech and video bitstreams

6) de-multiplexed video bitstream is decoded by a video decoder

7) decoded video sequences are evaluated subjectively
The structure of the simulation is shown in figure 2. The layers are described in table1.
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Figure 2: System Configuration of simulation environment

Layer
Entity
Instance

Application 
Layer
Video Codec
ISO MPEG-4 Simple Profile or ITU-T H.263 Ver.2

 


Speech Codec
Dummy data

Mux 
Layer
Multiplexer

De-multiplexer
H.223/M (mobile extension of  ITU-T H.223 multiplexing protocol)

Physical 
Layer
Simulated Wideband CDMA-channel
Error pattern files 

· bitrate: 32kbps, 64kbps and 128kbps

· channel error condition BER: 1e-3, 1e-4 and 1e-6 

· velocity (model): 3km/h (Vehicular-A) and 120km/h (Vehicular-A)

Table 1

.
5.2.3 Results

The results presented below should be used carefully. The subjective evaluation performed by ARIB provides good insight into the quality aspects of 3GPP H324. However, attention should be paid to the following shortcomings: the test lacks a well known referens which makes it hard to asses the absolute picture quality furthermore the test methodology for low quality video is not very well developed which might be the reason for the high deviation in the results.

The objective results presented should also be used carefully. It is very hard to map objective measurements to subjective quality. However high objective quality generally does mean that the subjective quality is good and vice versa. 

5.2.3.1
Subjective results

The following graphs are built from a subset of the data found in table in Annex D of Annex B. Each codecs shown in the graphs had been tested for every error cases for each channel bit-rate. Since the evaluation lacked a known reference the MOS-values should be used very carefully. It is not the absolute value that is interesting but more the tendency.

For all three of the following graphs are the error channel described in the following way:

M64-10-3 where

M

means Mobile-to-Mobile Channel, it could also be an F for a Fix-to-Mobile channel

64 stands for the total bitrate on the channel i.e. 64 kbps, 128 means 128 kbps

10 is the interleaving depth in ms, other possibilities is 20 and 80 ms

3 bit-error-rate i.e. 10e-3, other tested bit-error-rates are 10e-4 and 10e-6

Results from two different sequences are shown: Overtime and Australia. Overtime is a typical “head and shoulder” scene while Australia is a multi-person conference scene with camera motion. The later is known, from the MPEG4 verification tests, to be difficult to code. The Overtime sequence has QCIF and the Australia CIF resolution.  The coded video frame rate was not fixed in the test, however most of the experimenter used a frame rate around 10 Hz. Full information about the test to be found in Annex B.
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[image: image4.wmf]Mos versus bit-error-rate, 64kps, Australia
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[image: image5.wmf]MOS versus bit-error-rate, 128 kps, Australia
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5.3.2.2
Objective results

As a comparison to the subjective results above, some objective data are presented for the same test cases.  The tested sequence is Australia, two different bitrates are used (64 and 128 kbps). Graphs for both Fix-to-Mobile and Mobile-to-Mobile are shown.

In these results, three different multiplex levels of H.223 were used for each condition. The description of the error channel is the same as 5.3.2.1. Additional description for multiplex levels is as following,

Lv2o:

Level 2 with optional header,

Lv3r4:

Level 3 with FEC (convolutional code with a rate of 8/12),

Lv3rs8:
Level 3 with FEC (Reed Solomon code with 8 symbol correction). 
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Figure 1 BER vs. PSNR performance (64kbps, Fix-to-Mobile)
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Figure 2 BER vs. PSNR performance (128kbps, Fix-to-Mobile)
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Figure 3 BER vs. PSNR performance (64kbps, Mobile-to-Mobile)
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Figure 4 BER vs. PSNR performance (128kbps, Mobile-to-Mobile)

5.3 Control

5.3.1 Introduction

FFS

5.3.2 Test environment

FFS

5.3.3 Results

FFS

[Ed. Note. The main result will be the delay numbers under different error rates. The control channel is error free by application level retransmission, CCSRL, and will thus introduce delay. Bad selection of implementation parameters might, for example, lead to a non-completed capability exchange procedure.]

5.4 Data

FFS

5.4.1 Introduction

FFS

5.4.2 Test environment

FFS

5.4.3
Results

FFS

[Ed note. The results will consist of mean throughput and delay under different error conditions. The data channel is error free and will thus introduce delay and also limit the useful bit-rate.] 

Annex A

[Ed note. The bulk of the Audio related information]

Annex B

[Ed. Note. “Report of ARIB IMT-2000 Video Multimedia Codec Simulation Test” to be included]

Annex C

[Ed note. The bulk of the Control related information.]

Annex D

[Ed note. The bulk of the Data related information.]
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