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1. Introduction

This document contains a description of the EID executable modules and the EDGE error patterns delivered by Nortel Networks for the Wideband AMR selection phase. Attached are two versions of the EID executable and error patterns corresponding to the processing to be performed for the selection phase. The intent is to provide the necessary information for candidates to develop their channel codec. New error patterns with different seeds will be generated after the delivery of executables following the same methodology as for the GSM error patterns used for the AMR NB selection phase.

This document is produced for approval by TSG-SA4. It is also provided for information to SMG2/GERAN which is the adequate committee for definition of the EDGE speech circuit channel codecs.

Attached documents

eid.zip : zip file containing an eid executable (pceid.exe) compiled on a PC platform (console application) and an eid executable (suneid.exe) compiled on a UNIX SUN station.

Edge_ep.zip : zip file containing example error patterns.

[NB : different error patterns will be produced for the selection phase. We propose to use a similar procedure as for the GSM error patterns]

Contact person for the EID modules and error patterns : 

Ms. Aurélie Gervais (agervais@nortelnetworks.com)

References

[1]
SMG2 2-00-1095, GERAN Overall description - Stage 2, SMG2GERAN

[2]
SMG2 2-99-1286, EDGE Phase II BSS View, Nortel Networks

[3]
SMG2 EDGE  2e99-496, Performance of GSM/EDGE RAN Voice Bearers, Nokia

[4]
SMG2 EDGE 2e00-011, Requirements for  8PSK HR Voice Bearers, AT&T

[5]
SMG2 2-00-1115, Channel coding for 8 PSK HR Voice Bearers, Ericsson.

[6]
SA4-SMG11 0307, EDGE circuits for WB-AMR, Nortel Networks
[7]
TS GSM 05.05 v8.4.0 “Radio transmission and reception”

2. Format of 8PSK EDGE Circuit FR and HR Traffic channels

Except for the bit rate, the 8PSK EDGE speech circuit traffic channels have the same format as for the GSM TCH/F and H. A summary of the format is given in the following table.

Logical Channel
Mod.
Radio Block / Frame Size (Bits)
SB (1)
Channel Coding
Interleaving


Physical Subchannel





Type
Rate
Type
Depth (bursts)




TCH/AFS
GMSK
464
8


diag
8


DPSCH/F


8PSK
1392
24








TCH/AHS
GMSK
232
4



4


DPSCH/H


8PSK
696
12








This table is taken from [1]. For TCH/F-8PSK, speech is carried over 1368 bits mapped on 4 bursts using a diagonal interleaving over 8 bursts. In TCH/H-8PSK, one time slot out of two is allocated. As for GSM, 2 blocks of 58 symbols are put on each side of the Training sequence. The two neighbouring symbols of the TSC are allocated to the stealing bits. 

TB 3
58 symbols
Training
58 symbols
TB 3
GP 8,25

Each symbol represents 3 information bits. One burst is formed as follow: a vector of 3*116 encrypted bits is generated by the channel encoder. This vector di (i: 0..3*116) corresponds to 116 “3 bits words” : d3i, d3i+1, d3i+2. The mapping of the symbols is done according to GSM 05.04:
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3. Format of the EDGE 8PSK Error Patterns

The format chosen for EDGE error patterns is inspired by the AEG pattern format. First, the error pattern files include a 512 byte header. The header is reserved for future use. It is followed by 1392 bytes blocks. The first 1368 bytes of each block contain the soft error values from four 8PSK bursts; the remaining 24 bytes of each record are unused. They may be used in the future to accommodate stealing bits which are not used during the AMR Wideband selection phase. The error patterns contain bursts from a single traffic channel. Therefore frames 12 and 25 (SACCH and idle frames) are not included. 

The error patterns represent soft decision values as signed bytes. A negative soft decision value indicates that the chip was received in error; a positive soft decision value indicates that the chip was received correctly. The modulus of each soft decision value sd is an approximation of the log-likelihood of the bit sent :





where 

 is the probability that the chip was received in error.

For the attached error patterns, 13000 TCH bursts were generated.

4. Generation of the error patterns

4.1 GSM/EDGE Radio simulator

The error patterns have been generated with our GSM/EDGE radio simulator. Validation tests have been performed to ensure, that the radio simulator meets the requirements in GSM 05.05 [7] in terms of reference sensitivity and reference interference. The following sections give a summary of these validation results for reference sensitivity and statistical data regarding the distribution of soft errors.

4.2 Results

The data channel used is TCH/FS-8PSK (bit rate of 69.6 kbps [1]) without DTX. 

Sensitivity Performance 
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This figure gives the receiver performances simulated in terms of Bit Error Rate (Raw BER) expressed in percentage for static channel conditions. The training algorithm is a LS.

The Error Patterns delivered by Nortel Networks for the Wideband AMR selection phase have been generated using the following set of parameters:

· GSM/EDGE : carrier frequency 900MHz;

· Ideal Frequency hopping;

· MS speed : 3kmph;

· Profile : Typical Urban;

· One co-channel interferer with interferer power level = -85dBm;

· No adjacent interferers;

· Noise power level N = -110dBm;

· Carrier power levels = -69, -66, -63, -60dBm;

· Resulting C/I levels = 16, 19, 22, 25dB;

· LS training;

The soft error distribution is given for different C/I levels in the following figure.
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The percentage of Sd = +127 and the BERs are given in the following table.

C/I 
% of Sd = +127
% of Sd < 0 (BER)

25dB
90,23%
0,43%

22dB
80,30%
0,98%

19dB
66,07%
2,28%

16dB
49,04%
4,40%

5. Error Insertion Device executable module

If the candidates are not willing to develop their on EID function for these patterns, a stand-alone executable module is available (it is attached to this document). The error insertion device program take as an input the channel encoded bitstream, inserts the soft errors and writes the soft bits into an output file for channel decoding. The executable module takes the following arguments on the command line :

Option
Arg
Description
Default value

-in
Input file name
Input bitstream
None*

-out
Output file name
Ouput bitstream
None*

-f
format
Format of the input bitstream

B = big endian (Intel)

L = little endian
B

-ep
Error pattern filename

None**

-tch
modulation
8PSK : EDGE E-TCH

GMSK : GSM TCH
8PSK

-o
offset
Number of skipped time slots in the error pattern
0

*: Mandatory, program stops if this argument is missing.

**: A clear pattern is applied.

Notes : Error pattern use bytes. Byte swapping is not needed. Error Patterns are valid for both LSB and MSB first machines. Beware of not mixing EDGE and GSM error patterns and bitstreams.

Input information bits consist of a succession of 57 symbols blocks (3*57 = 271 bits in the case of an 8PSK modulation, 57 bits for GMSK). Symbols are ordered according to section 2. The errors are mapped onto information bits in the same manner they were generated. Each bit is represented on 16 bits words and uses the following convention:

-1

0x0081

1

0X007F

If the soft error is negative, the sign of the transmitted bit is inverted. If it is positive, the sign is left unchanged. In all cases, the absolute value of the soft bit equals the absolute value of the soft error.

All other input values are set to 0x0000 by the EID.

The soft bits received are then written to the output file in the same order as the input file.

6. Conclusion

This document describes how error patterns for EDGE are formatted, how they were generated and how to use the EID module in the processing for AMR Wideband selection phase. We ask TSG-SA4 to approve the use of these error patterns. If approved, Nortel Networks is willing to help the editor to update the processing function permanent document (#WB-7). 
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