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Verification of SAIC Link-level Model Implementation
1 Introduction

For the feasibility study on SAIC link-level performance results from different sources were compiled. The results differed not only for the SAIC-enabled receiver—which was to be expected—but also for the various reference receivers. It was then argued that these differences in the performance of the reference receivers could be caused by different link-level model implementations. Hence, a verification procedure for the link-level models was agreed. Results for a Siemens reference receiver are presented in this contribution.
2 Simulation Setup
Simulations for the model verification include the following interferer scenarios:

1. One cochannel interferer IC1 (main interferer) – interferer follows the standard 45.005 test signal i.e. TSC is not included. The level of the interferer is adjusted to the expected power ratio C/IC1.

2. One cochannel interferer IC1 (main interferer) – random TSC excluding TSC0. The level of the interferer is adjusted to the expected power ratio C/IC1.

3. Add an additional cochannel interferer IC2 – random TSC. Power of IC2 6dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+ IC2).

4. Include another cochannel interferer IC3 – random TSC. Power of IC3 10dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+ IC2+ IC3).

5. A residual cochannel interferer ICr included. Power of ICr 9dB below power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr).

6. An adjacent channel interferer Ia included – random TSC. Power of Ia 14dB below power of IC1 – assuming 18dB ACP. At the input to the receiver the power of the adjacent channel interferer is therefore 4dB above the power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr+Ia).

7. Two residual adjacent channel interferers Iar included (one 200kHz below and one 200kHz above the carrier frequency). The power of each of the Iar is 18dB below power of IC1 – assuming 18dB ACP. At the input to the receiver the power is thus identical to the power of IC1. The levels of the interferers are adjusted to the expected power ratio C/(IC1+IC2+IC3+ICr+Ia+Iar(+200kHz)+Iar(-200kHz)).

This step-wise verification procedure was applied to the following three configurations:

1. Basic synchronized scenario 2 setup without frequency offset, interferer delay profile and receiver impairments. 

2. Include frequency offset and interferer delay profile in the synchronized scenario 2 setup. The frequency offset and the interferer delay profile are modelled as described in the SAIC TR section 5 [2].
3. Configuration 2 setup (including frequency offset) to asynchronous operation as has been defined in the SAIC TR section 5 [2]. When simulating the asynchronous setup DTX=0 was assumed, ie. no additional scaling of the interferers were used.

3 Simulation Results

3.1 CIR Distributions
[image: image1.jpg]CDF

CIR Distribution, configuration 1.
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Figure 1 CIR CDF vs. verification step of configuration 1. Mean C/I = 0 dB.
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Figure 2 CIR CDF vs. verification step of configuration 2. Mean C/I = 0 dB.
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Figure 3 CIR CDF vs. verification step of configuration 3. Mean C/I ≈ 0 dB.

3.2 DIR Distributions
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Figure 4 DIR CDF vs. verification step of configuration 1.
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Figure 5 DIR CDF vs. verification step of configuration 2.
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Figure 6 DIR CDF vs. verification step of configuration 3.
3.3 Long-term Average Raw Bit Error Rate
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Figure 7 Long-term average raw bit error rate performance for configuration 1.
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Figure 8 Long-term average raw bit error rate performance for configuration 2.
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Figure 9 Long-term average raw bit error rate performance for configuration 3.
3.4 Burst-wise Bit Error Rate
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Link-level model verification, configuration 1. Burst wise bit error rate performance.
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Figure 10 Burst-wise raw bit error rate performance for configuration 1.
[image: image11.jpg]05

Link-level model verification, configuration 2. Burst wise bit error rate performance.
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Figure 11 Burst-wise raw bit error rate performance for configuration 2.
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Figure 12 Burst-wise raw bit error rate performance for configuration 3.

3.5 Selected Results
Table 1 - CIR percentiles by verification step. 

	
	Configuration 1
CDF
	Configuration 2
CDF
	Configuration 3
CDF

	
	10%
	50%
	90%
	10%
	50%
	90%
	10%
	50%
	90%

	1
	-7,84
	0,00
	7,85
	-7,72
	0,00
	7,88
	-7,71
	0,46
	8,38

	2
	-7,84
	0,00
	7,82
	-7,71
	0,00
	7,86
	-7,70
	0,46
	8,39

	3
	-7,78
	-0,50
	6,12
	-7,69
	-0,53
	6,18
	-7,69
	0,08
	7,39

	4
	-7,76
	-0,64
	5,66
	-7,73
	-0,69
	5,71
	-7,70
	-0,03
	7,08

	5
	-7,74
	-0,80
	5,19
	-7,72
	-0,84
	5,22
	-7,71
	-0,34
	6,15

	6
	-7,72
	-0,81
	5,08
	-7,73
	-0,89
	5,12
	-7,71
	-0,36
	6,13

	7
	-7,71
	-0,84
	5,01
	-7,73
	-0,92
	5,04
	-7,72
	-0,42
	5,97


Table 2 - DIR percentiles by verification step. 

	
	Configuration 1
CDF
	Configuration 2
CDF
	Configuration 3
CDF

	
	10%
	50%
	90%
	10%
	50%
	90%
	10%
	50%
	90%

	3
	1,25
	6,35
	13,87
	1,28
	6,39
	13,89
	1,38
	6,14
	12,34

	4
	-0,14
	4,23
	10,55
	-0,12
	4,28
	10,50
	0,01
	4,25
	9,57

	5
	-1,78
	2,34
	7,76
	-1,77
	2,37
	7,75
	-2,41
	1,66
	6,44

	6
	-2,18
	1,93
	7,29
	-2,15
	1,97
	7,25
	-2,69
	1,33
	6,03

	7
	-2,49
	1,61
	6,89
	-2,48
	1,63
	6,87
	-3,15
	0,94
	5,62


Table 3 – Long-term raw bit error rate percentiles by verification step. 

	
	Configuration 1
Raw BER
	Configuration 2
Raw BER
	Configuration 3
Raw BER

	
	10%
	2%
	10%
	2%
	10%
	2%

	1
	5,50
	12,47
	5,34
	12,23
	4,91
	12,38

	2
	5,83
	12,63
	5,71
	12,34
	4,94
	12,41

	3
	6,00
	12,61
	5,91
	12,32
	5,10
	12,43

	4
	6,05
	12,61
	5,95
	12,32
	5,15
	12,43

	5
	6,07
	12,57
	5,97
	12,30
	5,30
	12,39

	6
	6,23
	12,75
	6,13
	12,43
	5,53
	12,60

	7
	6,39
	12,91
	6,33
	12,54
	5,79
	12,77


Table 4 – Burst-wise raw bit error rate percentiles by verification step. 

	
	Configuration 1
Raw BER
	Configuration 2
Raw BER
	Configuration 3
Raw BER

	
	25%
	5%
	25%
	5%
	25%
	5%

	1
	-0,52
	4,59
	-0,61
	4,43
	-1,32
	4,71

	2
	-0,19
	4,83
	-0,26
	4,67
	-1,27
	4,71

	3
	-0,39
	4,95
	-0,42
	4,87
	-1,33
	4,80

	4
	-0,47
	5,01
	-0,49
	4,90
	-1,38
	4,76

	5
	-0,54
	5,00
	-0,62
	4,87
	-1,35
	4,75

	6
	-1,05
	4,52
	-1,15
	4,37
	-1,63
	4,36

	7
	-1,34
	4,15
	-1,39
	4,00
	-1,92
	3,88
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