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Abstract
This document proposes common conditions for SVC error resilience testing taking into account bit errors.
1. Introduction

So far error resilience has been designed mainly for packet-loss environments. However, emergence of wireless error-prone links network requires new modes of resilience to bit errors. New standards include the possibility to pass erroneous SDUs to the upper layers. The motivation is to save bandwidth by avoiding discarding entire packets if they are only damaged by some bit errors. This implies that application layers should handle corrupted data. In that context we propose error resilience tests taking into account bit errors.

2. Need for bit error resilience

Variable Length Codes achieve good compression efficiency but suffer from a high sensitivity to noise: a single error in the bitstream can lead to a complete desynchronisation of the decoder. As a result, all the bitstream from the part where the error occurs until the next position where the decoder is able to resynchronize is lost.

Compression systems have been designed with the assumption that the quality of service was guaranteed by the lower layers of the communication systems or storage media. For instance, for transmission applications, lower layers of the OSI model were supposed to have error detection mechanisms. Those error detection mechanisms lead to discard each corrupted packets. So, a few hundred bytes will be discarded even if there is a single bit error in the whole payload. Packets drop impacts on the bandwidth, which is critical for wireless and mobile applications.

These observations have led some normalization groups to work on new modes that will not discard systematically damaged packets but will forward them to the upper layers (so, to the decoder). This relies obviously on the assumption that the decoder is able to cope with errors.

In particular, 3GPP [5] and Bluetooth norms include transparent mode for the Medium Access Control (MAC) layer that allows to pass erroneous SDUs to the application layer. This evolution of the lower layer specifications of communication systems can be found also for the transport layer. The Internet Engineering Task Force (IETF) has elevated UDP lite (lightweight User Datagram Protocol) [2] to the RFC status. UDP lite allows corrupted packet from the MAC layer to reach applications level. This is done by having the Cyclic Redundancy Check (CRC) error checking covering the header only. The checksum minimally covers the UDP lite header and can extend to any offset within the UDP lite packet. Similar evolutions have been made for the specifications of DCCP (Datagram Congestion Control Protocol): appendix B deals with Partial Check summing Design Motivation.

Last, storage of digital media such as DVD or CD raises the same error resiliency problem. Degradation may render the disc unreadable. The life expectancy of DVD or CD record is linked to the error resilience tool used. Record systems usually use error correction codes; they consist in adding some redundancy to the signal which impacts on the storage capacity. In compact disc system error correction is provided by Cross-Interleaved Reed Solomon Codes (CIRC) that can reach 25% of redundancy. The upper limit of error rate indicated in DVD specifications is 1e-2 before correction so as to obtain a rate of 1e-20 after correction. New trend is to accept a higher error rate in order to increase the storage capacity. However it leads actually to decrease the signal quality. Digital media could highly benefit from new robust decoding solutions that could reduce the need of error correction codes and so, increase the storage capacity while limiting the effect of errors on quality.

3. Tests conditions
3.1. Error 

The tests are based on the assumption that erroneous SDUs are not discarded but forwarded to the application layer. 

Proposals should precisely describe the following points:

1. the overhead in the bitstream (if any) introduced by the error resiliency method 

2. encoding configuration and options

3. compatibility with the standard 

4. syntax elements impacted by the error resilience method
5. the impact at coder/decoder part

6. complexity of the proposed method

7. channel/network simulation environment. The simulator provides a corrupted bitstream. Experiments are performed for two kinds of error conditions: random bit errors and bit error patterns. We propose to use the following parameters:

· Random bit errors BER 10e-4

· Random bit errors BER 10e-3

· 3GPP bit error patterns [see Table 1] detailed in [1]

· 802.11b bit error patterns [see Table 2] detailed in [4]

	Name
	Bit rate
	BER

	18681.3
	64 kbps
	9.3e-3

	18681.4
	64 kbps
	2.9e-3

	Wcdma_64kb_3kph_5e-04.bin
	64 kbps
	5.1e-4

	Wcdma_64kb_50kph_2e-04.bin
	64 kbps
	1.7e-4

	Wcdma_128kb_3kph_5e-04.bin
	128 kbps
	5.0e-4

	Wcdma_128kb_50kph_2e-04.bin
	128 kbps
	2.0e-4


Table 1: 3GPP bit error patterns

	Name
	Bit rate

	bit_trace2mbps_1.bin
	2 mbps

	bit_trace2mbps_2.bin
	2 mbps


Table 2: 802.11b error pattern

3.2. Test sequences

The numbers of trials should be sufficient to avoid influence of the position of errors. 10 runs over the whole sequence should be generated: for random errors, using 10 different seeds for the random number generators; for bit error patterns, using 10 different starting positions of the pattern.
The table below defines the sequences and birates to be used in simulations:
	Sequence
	Size
	Frame rate
	Bit rate

	Foreman
	QCIF
	7.5 fps
	64 kbps

	Mobile
	QCIF
	7.5 fps
	64 kbps

	Soccer
	QCIF
	15 fps
	128 kbps

	Bus
	QCIF
	15 fps
	128 kbps

	City
	4CIF
	60 fps
	2048 kbps


Table 3: Sequences
3.3. Evaluation criteria

The PSNR value is computed between each frame of the coded sequence and the corresponding reconstructed frame. The PSNR is averaged over the sequence. Then, average, maximal and minimal PSNR over the trials are required.

For subjective quality measurement, some tests sequences should be provided.
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