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Introduction
This document provides a collection of valuable data and tools to be used within the 3GPP SA4 Work Item for Release 7 on “Video Codec Performance Requirements”. It should serve as a collection of different auxiliary tools which are considered to be helpful for the evaluation of video codec performance in 3GPP environments. Companies contributing to this work item can reference specific tools or metrics in this document such that the simulations are well defined. In subsequent work specific test conditions for different applications should be generated which reference tools and features in this document.
1 Rules for Inclusion and Removal
The following rules apply for the inclusions of new proposals in this document as well as for the removal of tools if they are not referenced:
2 Proponents must provide all relevant data requested to be added to this permanent document by using change-bars to the latest version of this document or at least the format as proposed in here.
3 The inclusion must be agreed by the SA4 video adhoc group.
4 Video Codec Software

This section contains video codec software possibly referenced by common conditions. Users are encouraged to study the licensing terms of the respective referenced software. 
5 H.263

not available
5.1 MPEG-4

not available
5.2 H.264/AVC
The test model software of the joint video team, JM10.0. 

Compared to the previous versions, the JM 10.0 version has added features of interest for 3GPP applications. Support for frame loss detection and error concealment has been added, with two optional error concealment modes, frame copy and motion copy.  
Companies are encouraged to contribute software with more features. 


5.3 Accessibility:

H.264/AVC Test Model Software JM10.0.
http://iphome.hhi.de/suehring/tml/
Encoder Options:

Configurable Encoder Options:

t.b.d.

Fixed Encoder Options:
t.b.d.

Decoder Options:

Configurable Decoder Options:


Error concealment options
A new entry is added to the end of decoder configuration file of JM10.0 for the error concealment method:

2        ........Err Concealment(0:Off,1:Frame Copy,2:Motion Copy)

1. “Frame Copy”
For a lost video frame, each pixel value is copied from the corresponding pixel of a given decoded frame, e.g., the previously displayed frame.

2. “Motion Copy”
For a lost video frame, its motion field is first copied from a given decoded frame in the reference picture buffer, e.g., the latest available decoded reference frame. Then motion compensation is performed based on the motion field to reconstruct the lost frame. Each motion field unit consists of a motion vector and its reference index, and a unit is associated with a block area supported by H.264/AVC. 

If a motion field unit is missing in the reference frame due to intra coding, it is optional to estimate this information by various ways, e.g., by predicting from its available neighbors.
Fixed Decoder Options:

t.b.d.

3GPP related Issues:

 t.b.d.
Modifications of the software specifically for 3GPP SA4 purposes, e.g. error resilience issues, packet modes, etc., should be mentioned here.
Video Test Sequences
This section contains video test sequences to be used in for test and evaluation purposes for different 3GPP video applications. possibly .
5.4 Sequence 1: Foreman
	Sequence Name
	foreman

	Spatial Resolution
	QCIF, 

	Temporal Resolution
	30 fps,

	Sequence length
	300 frames, 10 seconds

	Color Space
	4:2:0

	Copyright status
	none

	SHA-1 Hash
	b9cc4accd3c73cec3a14a53d0a0b0a12b5c02c01

	Sequence Characteristics
	amateur, moving head, medium spatial details, camera pan,

	Available at (URL)
	ftp://sotka.cs.tut.fi

	Further remarks
	none


More sequences t.b.a..
3GPP Transport Software

This section contains 3GPP transport software possibly referenced by common conditions.

List of available software:
S4-040803: RTP to RTP

Further details on the software must be specified, e.g. configuration files. Integration of additional features available in S4-040803 is necessary. It should also be specified for which application the software is suitable for and for which radio access network.
For MBMS software to simulate or at least emulate FEC will be necessary.
3GPP Bearer Data and Configuration
This section contains configuration data for 3GPP transport software tools possibly referenced by common conditions. It could contain for example link layer error traces.

Note: parts might also be moved to specific test conditions
S4-040803 contains RLC-PDU loss patterns. Updates should be provided. This section should be aligned with RAN and GERAN groups. 
Error Patterns and Models
	Error Pattern Name
	<filename>

	Radio Access Network
	<UTRAN, GERAN>

	Target Application
	<PSC, PSS, MBMS, MMS>

	Type
	<Pattern, Model>

	Error/Loss Type
	<Bit error, RLC-PDU loss, RLC-SDU loss, IP loss>

	Source
	<Company> or <Doc Number> or <Standardization group> 

	Availability:
	<download address, document number, etc.>

	SHA-1 Hash
	<add hash for integrity protection>

	Detailed Parameters
	<Physical Layer model, bitrate, loss rates, etc.>

	Further remarks
	none


5.5 Bearer Configurations

This chapter should include combinations such as error patterns or models from 2, RLC mode such as acknowledged mode and unacknowledged mode, header compression modes, packet overheads, etc.
t.b.a.
5.6 Evaluation Metrics

This section contains video quality evaluation metrics possibly referenced by common conditions.
Definitions
	N
	Number of frames in the encoded video

	oi
	the luma pixel representation of the original frame i with i=1,…, N 

	ci
	the luma pixel representation of the encoded frame i with i=1,…, N

	ri
	the luma pixel representation of the reconstructed frame i with i=1,…, N

	di 
	the normalized sum-of-squared-difference (NSD) between the luma presentation of the original frame oi and the encoded frame ci

	ei
	the NSD between the luma presentation of the original frame oi and the reconstructed frame ri

	ti
	the presentation time-stamp of frame i with i=1,…,N

	PSNR(d)
	the transformation of the NSD d into the PSNR-domain defined as: 
PSNR(d)=10 log10(255*255/d)


Average Encoding PSNR
	Definition:
	PSNRc = 1/N Σi PSNR(di)

	Indications of metric:
	This metric indicates to some extent the overall quality of the transmitted video.

	Limitations of metric:
	The metric does not take into account the timely variance as well as the duration of bad quality spikes of the sequence.

The metric might not sufficiently take into account some specific coding artefacts.

	Further Remarks:
	This metric is commonly used in video coding standardization bodies.


5.7 Average Decoding PSNR
	Definition:
	PSNRr = 1/N Σi PSNR(ei)

	Indications of metric:
	This metric indicates to some extent the overall quality of the received video.

	Limitations of metric:
	The metric does not take into account the timely variance as well as the duration of bad quality spikes of the sequence.

The metric does not sufficiently take into account loss artefacts.
The metric usually does not sufficiently weight individually bad or lost frames.
The metric does not take into account timely offset in the decoding and presentation.

	Further Remarks:
	This metric is commonly used in video coding standardization bodies.


5.8 Standard Deviation of Decoded PSNR
	Definition:
	STDPSNR= (1/N · Σi (PSNR(ei)- PSNRr)2)1/2

	Indications of metric:
	This measure gives another point of view to see how variable the PSNR is during the entire sequence.

	Limitations of metric:
	The metric does not take into account the timely variance.
The metric might not sufficiently take into account some specific coding artefacts.

	Further Remarks:
	


5.9 Percentage Degraded Video Duration 
	Definition:
	pDVD(x)    = 1/N · Σi 1((PSNR(di) – PSNR(ei))>x) · 100









x is a threshold that needs to be specified and 1(y) is 1 if y is true and 0 otherwise

	Indications of metric:
	This metric is motivated from the fact that if the reconstructed clip at the receiver side is subject to longer corrupted duration, it will severely affect the human-visual perception. Regardless of how good it is during un-corrupted duration, it may still be unsatisfactory.

	Limitations of metric:
	The metric does not take into account the timely variance of the quality of the sequence.

The metric does not take into account the quality of the error-free video.

	Further Remarks:
	


5.10 Subjective Viewing Guidelines

suitable only for committee process work
t.b.d.






Other Software Tools
This section contains valuable additional software tools possibly referenced by common conditions. This might include yuv-players, converters, etc.
Hash Algorithms
The Secure Hash Algorithm (SHA) version 1, SHA-1, should be used. Please check RFC3174 or search for online implementations.
For more information please check for example: 
http://en.wikipedia.org/wiki/SHA-1
http://www.msschulte.de/download.html
Players

t.b.a.
� EditorContact Person: Thomas Stockhammer (� HYPERLINK "mailto:stockhammer@nomor.de" ��stockhammer@nomor.de�), Siemens AG, Video Adhoc Group Chairman.





