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1 Summary

This contribution presents receiver performance simulations for AMR-WB on FR and HR 8-PSK channels. The results in this contribution have been used as an input to the receiver requirements proposal in [1] and the accompanying CR [2]

 REF _Ref12084722 \r [3] to 45.005 [4]. It is assumed that the same requirements will be used for both MS and BTS (except for 2 dB offset in sensitivity).

The values in this contribution are identical to those earlier presented by Ericsson in [5]. 

This contribution is only for information.

2 Simulation assumptions

The channel coding is implemented according to what was presented at TSG GERAN #8 in Rome by Nokia [6]. 

The receiver used is from Ericsson and includes a realistic receiver with impairments so that the produced results relate closely to a real product implementation.

3 Summary of results for O-TCH/WFS

Table 1 to Table 12 summarise the simulation results. The result are presented as the required Eb/N0 or C/I to achieve 1% frame erasure rate (FER) on the Class 1A bits. At the same Eb/N0 or C/I the residual bit error rate (rBER) for the Class 1B bits is given in percent [%].

Table 1: Sensitivity 900 MHz for O-TCH/WFS


Static
TU50noFH
TU50iFH
RA250noFH
HT100noFH


1% FER
rBER
1% FER
rBER
1% FER
RBER
1% FER
rBER
1% FER
rBER

O-TCH/WFS2385
5,4
0,306
10,7
0,172
9,1
0,288
9,4
0,254
12,1
0,258

O-TCH/WFS1585
2,9
0,956
7,8
0,379
6,2
0,600
6,1
0,537
8,2
0,588

O-TCH/WFS1265
2,1
1,041
6,8
0,423
5,1
0,637
5,0
0,565
6,9
0,620

O-TCH/WFS885
0,7
0,977
5,4
0,344
3,8
0,486
3,4
0,521
5,2
0,531

O-TCH/WFS66
-0,2
0,552
4,5
0,194
2,8
0,288
2,5
0,282
4,2
0,295

Table 2: Sensitivity 1800 MHz for O-TCH/WFS


TU50noFH
HT100noFH


1% FER
rBER
1% FER
rBER

O-TCH/WFS2385
9,7
0,262
13,4
0,275

O-TCH/WFS1585
6,7
0,569
8,8
0,581

O-TCH/WFS1265
5,6
0,644
7,4
0,642

O-TCH/WFS885
4,2
0,519
5,6
0,512

O-TCH/WFS66
3,1
0,318
4,4
0,296

Table 3: Co-channel interference 900 MHz for O-TCH/WFS


TU3noFH
TU3iFH
TU50noFH
TU50iFH
RA250noFH


1% FER
rBER
1% FER
rBER
1% FER
RBER
1% FER
rBER
1% FER
rBER

O-TCH/WFS2385
21,2
0,078
12,4
0,257
14,3
0,184
12,5
0,264
12,9
0,277

O-TCH/WFS1585
18,5
0,152
9,4
0,497
11,3
0,320
9,4
0,474
9,5
0,431

O-TCH/WFS1265
17,5
0,182
8,5
0,442
10,4
0,315
8,5
0,467
8,3
0,499

O-TCH/WFS885
16,2
0,138
6,9
0,456
8,8
0,294
6,9
0,424
6,8
0,416

O-TCH/WFS66
15,4
0,092
6,2
0,213
8,0
0,188
6,1
0,223
5,9
0,225

Table 4: Co-channel interference 1800 MHz for O-TCH/WFS


TU50noFH


1% FER
rBER

O-TCH/WFS2385
13,2
0,223

O-TCH/WFS1585
10,1
0,446

O-TCH/WFS1265
9,0
0,477

O-TCH/WFS885
7,5
0,431

O-TCH/WFS66
6,7
0,195

Table 5: Adjacent-channel interference 900 MHz for O-TCH/WFS


TU3noFH
TU3iFH
TU50noFH
TU50iFH
RA250noFH


1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER

O-TCH/WFS2385
5,7
0,086
-3,5
0,251
-1,4
0,181
-3,1
0,221
-1,3
0,268

O-TCH/WFS1585
2,5
0,170
-7,1
0,467
-5,1
0,335
-6,8
0,413
-6,1
0,486

O-TCH/WFS1265
1,4
0,191
-8,1
0,431
-6,3
0,320
-8,0
0,421
-7,5
0,511

O-TCH/WFS885
-0,3
0,155
-10,1
0,408
-8,2
0,305
-10,0
0,441
-9,7
0,487

O-TCH/WFS66
-1,5
0,123
-11,2
0,217
-9,3
0,206
-11,1
0,239
-11,1
0,303

Table 6: Adjacent-channel interference 1800 MHz for O-TCH/WFS


TU50noFH


1% FER
RBER

O-TCH/WFS2385
-2,1
0,248

O-TCH/WFS1585
-6,2
0,480

O-TCH/WFS1265
-7,4
0,448

O-TCH/WFS885
-9,4
0,442

O-TCH/WFS66
-10,6
0,252

4 Summary of results for O-TCH/WHS

Table 7: Sensitivity 900 MHz for O-TCH/WHS


Static
TU50noFH
TU50iFH
RA250noFH
HT100noFH


1% FER
RBER
1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER

O-TCH/WHS1265
5,6
0,889
11,0
0,407
11,0
0,396
12,5
0,395
14,3
0,433

O-TCH/WHS885
4,5
0,165
9,4
0,141
9,2
0,150
10,2
0,139
12,1
0,139

O-TCH/WHS66
3,0
0,315
7,7
0,190
7,8
0,162
8,2
0,166
10,1
0,153

Table 8: Sensitivity 1800 MHz for O-TCH/WHS


TU50noFH
HT100noFH


1% FER
rBER
1% FER
rBER

O-TCH/WHS1265
11,4
0,431
16,5
0,490

O-TCH/WHS885
9,8
0,146
13,4
0,138

O-TCH/WHS66
8,2
0,149
10,6
0,202

Table 9: Co-channel interference 900 MHz for O-TCH/WHS


TU3noFH
TU3iFH
TU50noFH
TU50iFH
RA250noFH


1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER

O-TCH/WHS1265
21,3
0,126
14,6
0,378
14,8
0,367
14,7
0,350
17,3
0,317

O-TCH/WHS885
19,8
0,071
12,9
0,139
13,2
0,123
13,1
0,104
14,9
0,104

O-TCH/WHS66
18,1
0,114
11,3
0,154
11,6
0,151
11,3
0,154
12,9
0,131

Table 10: Co-channel interference 1800 MHz for O-TCH/WHS


TU50noFH


1% FER
rBER

O-TCH/WHS1265
15,2
0,378

O-TCH/WHS885
13,5
0,128

O-TCH/WHS66
11,9
0,138

Table 11: Adjacent-channel interference 900 MHz for O-TCH/WHS


TU3noFH
TU3iFH
TU50noFH
TU50iFH
RA250noFH


1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER
1% FER
rBER

O-TCH/WHS1265
6,2
0,121
-0,8
0,360
-0,6
0,394
-0,6
0,379
5,5
0,323

O-TCH/WHS885
4,5
0,081
-2,8
0,141
-2,6
0,134
-2,6
0,145
1,3
0,128

O-TCH/WHS66
2,6
0,095
-4,6
0,152
-4,7
0,185
-4,5
0,136
-2,0
0,164

Table 12: Adjacent-channel interference 1800 MHz for O-TCH/WHS


TU50noFH


1% FER
rBER

O-TCH/WHS1265
0,8
0,375

O-TCH/WHS885
-1,5
0,130

O-TCH/WHS66
-3,7
0,151

5 Conversion of simulation values to proposed requirements in [1]
The numbers in Table 1 to Table 12 summarise the simulation results. To get the proposed receiver sensitivity values in [1] the following steps were taken:

Firstly, for sensitivity, the Eb/N0 values were converted to receiver sensitivity using the following conversion formula:

RXsens = 10*LOG(1000(k(T  (  n(symbol_rate) + noise_figure + (Eb/N0)simulated
= -106,833 + (Eb/N0)simulated
where k=1,3805x10-23 is Bolzmann’s constant, T=293K is the temperature, n is the number of bits per symbol (3 for 8PSK), symbol_rate is 270833 symbols/s, and noise_figure is 8 dB for the BTS and 10 dB for the MS. For the tables in 45.005 [4], the noise_figure for BTS shall be used.

No implementation margin was added since the simulator includes RF impairment models.

Finally, the results were rounded upwards to the lowest 0,5 dB step giving an additional margin of at least 0,5 dB.
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Annex B HR FER and residual BER curves
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