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SAIC/ARP test cases – performance and discussion

1 Introduction

This document presents simulation results for a SAIC receiver and a conventional receiver in the preliminary test cases listed in [1]. Based on the results, two simplified test cases are proposed.

2 Simulation assumptions

All assumptions and definitions follow the agreements in [1]. Scenarios 1 to 14 are simulated as well as GERAN configuration 1 and 2. The simulated configuration 1 deviates from the configuration 1 defined in the feasibility study in that it is synchronous (like all simulations in this contribution). 50000 speech frames are simulated per simulation point.

3 Results

The results are grouped into single-interferer scenarios, two-interferer scenarios, GERAN configuration 1 simplifications and GERAN configuration 2 simplifications. For each group, the following figures are shown.

The first figure shows raw BER versus average CIR.

The second figure shows class 1A FER versus average CIR.

The third figure shows a cdf of the burst-wise CIR in the simulation. To derive this plot, only results for the simulation iteration with average CIR=0 dB were used.

The fourth figure shows a cdf of the burst-wise DIR in the simulation. As for the CIR cdf, only results for average CIR=0 dB were used. For obvious reasons, this figure is not shown for the single interferer scenarios.

The results are also summarised in tables in section 4.

3.1 Single-interferer scenarios
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	Figure 1 Average raw BER performance for the single interferer scenarios.
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	Figure 2 TCH/AFS 5.9 FER for the single interferer scenarios.
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	Figure 3 Burst-wise CIR distribution (average CIR=0dB) for the single interferer scenarios.


3.2 Two-interferer scenarios
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	Figure 4 Average raw BER performance for the two interferer scenarios.


	[image: image5.wmf]

	Figure 5 TCH/AFS 5.9 FER for two interferer scenarios.
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	Figure 6 Burst-wise CIR distribution (average CIR=0dB) for two-interferer scenarios.
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	Figure 7 Burst-wise DIR distribution (average CIR=0dB) for two-interferer scenarios.


3.3 GERAN configuration 1 and simplifications (synchronised).
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	Figure 8 Average raw BER performance for GERAN configuration 1 and simplifications.
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	Figure 9 TCH/AFS 5.9 FER for GERAN configuration 1 and simplifications.
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	Figure 10 Burst-wise CIR distribution (average CIR=0dB) for GERAN configuration 1 and simplifications.
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	Figure 11 Burst-wise DIR distribution (average CIR=0dB) for GERAN configuration 1 and simplifications.


3.4 GERAN configuration 2 and simplifications
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	Figure 12 Average raw BER performance for GERAN configuration 2 and simplifications.
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	Figure 13 TCH/AFS 5.9 FER for GERAN configuration 2 and simplifications.
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	Figure 14 Burst-wise CIR distribution (average CIR=0dB) for GERAN configuration 2 and simplifications.
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	Figure 15 Burst-wise DIR distribution (average CIR=0dB) for GERAN configuration 2 and simplifications.


4 Summary of results

Table 1, Table 2, Table 3 and Table 4 summarise the results presented in section 3.

	
	CIR at 10% RawBER
	CIR at 2% RawBER

	Scenario
	SAIC
	Conventional
	SAIC
	Conventional

	Scenario 1
	-3,34
	6,49
	5,93
	13,79

	Scenario 2
	1,23
	4,64
	9,38
	12,23

	Scenario 3
	3,83
	6,79
	11,37
	13,75

	Scenario 4
	4,97
	5,78
	12,40
	12,82

	GERAN conf 1 (sync)
	3,77
	6,50
	11,08
	13,66

	Scenario 5
	3,44
	6,49
	10,80
	13,65

	Scenario 6
	3,43
	6,52
	10,80
	13,68

	Scenario 7
	1,93
	6,52
	9,42
	13,71

	Scenario 8
	3,30
	6,49
	10,68
	13,67

	GERAN conf 2 (sync)
	5,10
	6,59
	12,21
	13,65

	Scenario 9
	4,87
	6,48
	11,93
	13,42

	Scenario 10
	4,86
	6,46
	11,91
	13,41

	Scenario 11
	4,94
	6,65
	11,97
	13,57

	Scenario 12
	4,89
	6,59
	11,90
	13,53

	Scenario 13
	4,33
	6,34
	11,40
	13,34

	Scenario 14
	4,75
	6,32
	11,82
	13,31


Table 1. CIR at RawBER=10% and 2% (average performance).

	
	CIR at 10% C1A FER
	CIR at 1% C1A FER

	Scenario
	SAIC
	Conventional
	SAIC
	Conventional

	Scenario 1
	-
	2,71
	-4,90
	5,38

	Scenario 2
	-2,94
	1,46
	0,20
	4,35

	Scenario 3
	0,34
	3,27
	3,34
	5,69

	Scenario 4
	1,09
	2,32
	3,97
	4,82

	GERAN conf 1 (sync)
	-0,26
	2,83
	2,30
	5,37

	Scenario 5
	-0,56
	2,85
	1,89
	5,42

	Scenario 6
	-0,55
	2,87
	1,97
	5,34

	Scenario 7
	-2,15
	2,84
	0,47
	5,39

	Scenario 8
	-0,71
	2,85
	1,70
	5,40

	GERAN conf 2 (sync)
	1,18
	2,97
	3,99
	5,29

	Scenario 9
	0,90
	2,87
	3,71
	5,25

	Scenario 10
	0,88
	2,85
	3,57
	5,23

	Scenario 11
	0,99
	3,09
	3,72
	5,42

	Scenario 12
	0,92
	2,99
	3,65
	5,35

	Scenario 13
	0,43
	2,71
	2,99
	5,15

	Scenario 14
	0,79
	2,72
	3,45
	5,14


Table 2. CIR at FER=10% and 1% (average performance).
	Scenario
	10-percentile
	50-percentile
	90-percentile

	Scenario 1
	-7,98
	0,02
	7,96

	Scenario 2
	-7,97
	0,02
	7,97

	Scenario 3
	-7,93
	-0,71
	5,75

	Scenario 4
	-7,93
	-0,71
	5,75

	GERAN conf 1 (sync)
	-7,91
	-0,37
	6,41

	Scenario 5
	-7,93
	-0,37
	6,42

	Scenario 6
	-7,93
	-0,35
	6,52

	Scenario 7
	-7,91
	-0,34
	6,49

	Scenario 8
	-7,93
	-0,36
	6,41

	GERAN conf 2 (sync)
	-7,89
	-0,87
	5,07

	Scenario 9
	-7,89
	-0,89
	5,01

	Scenario 10
	-7,88
	-0,87
	5,07

	Scenario 11
	-7,90
	-0,87
	5,02

	Scenario 12
	-7,92
	-0,87
	5,02

	Scenario 13
	-7,91
	-0,86
	5,04

	Scenario 14
	-7,92
	-0,85
	5,10


Table 3. CIR cdf (calculated at average CIR=0dB).
	Scenario
	10-percentile
	50-percentile
	90-percentile

	Scenario 1
	-
	-
	-

	Scenario 2
	-
	-
	-

	Scenario 3
	0,77
	4,14
	10,28

	Scenario 4
	0,77
	4,14
	10,28

	GERAN conf 1 (sync)
	0,93
	7,37
	13,39

	Scenario 5
	0,93
	7,37
	13,40

	Scenario 6
	1,37
	7,96
	13,80

	Scenario 7
	1,20
	7,78
	13,82

	Scenario 8
	0,94
	7,40
	13,46

	GERAN conf 2 (sync)
	-2,26
	1,66
	6,88

	Scenario 9
	-2,64
	1,56
	6,67

	Scenario 10
	-2,26
	1,67
	6,90

	Scenario 11
	-1,57
	1,71
	6,70

	Scenario 12
	-1,24
	1,94
	6,81

	Scenario 13
	-1,57
	1,78
	6,80

	Scenario 14
	-2,42
	1,68
	6,90


Table 4. DIR cdf (calculated at average CIR=0dB).

5 Discussion

The cdf:s (summarised in Table 3 and Table 4) show that the CIR and DIR distribution are similar in the simplifications as in the original configurations. In the low DIR region, there is some deviation for the configuration 2 simplifications, but the difference is only in the order of 1 dB. Clearly it is possible to imitate the configuration 1 and 2 interference environments with significant simplifications.

The performance results (summarised in Table 1 and Table 2) indicate that the performance of SAIC is not very sensitive to the simplifications of the interference scenarios. For configuration 2, all evaluated simplifications are within 0.8 dB (at 10% raw BER) from the original. For configuration 1, the simplifications are within 1.8 dB from the original (excluding Scenario 7
, the SAIC performance is always less than 0.5 dB away from configuration 1). From this it can be concluded that modelling two discrete interferers is likely sufficient. In order to have a model with a desired gain, the levels of the non-dominant interferers could be modified.

It has been argued that it is important to test for both co-channel and adjacent channel interference. If this is the general opinion, one solution could be to have two test cases, as schematically described in Table 5.

	Test case
	Ico1
	Ico2
	Iadj
	AWGN

	A
	X
	X
	
	X

	B
	X
	
	X
	X


Table 5. Interferers in two possible interference models.

Examples of test case A are Scenarios 7 and 13 above (defined in [1]), that attempt to imitate GERAN configuration 1 and 2, respectively. A potential problem with Scenario 13 is that the gain relative to a conventional receiver is quite small (1.5-3 dB according to preliminary results distributed in TSG GERAN). In Scenario 7, on the other hand, the gains are larger than what can be expected in GERAN configuration 1 or 2. A possible way forward could be to merge Scenario 7 and 13 by taking the average (in a linear scale) of the interferer power levels. This would give the following interference scenario:

	Test case
	Ico1
	Ico2
	Iadj
	AWGN

	A
	0,0
	-7,7
	
	-7,9


Table 6. Test case A.

Test case B is similar to Scenario 4 of [1], with the difference that an additional AWGN term has been added. By choosing the interference levels properly, this alternative can be made more realistic that the somewhat artificial Scenario 4. A possible configuration could be to use the level of the strongest adjacent channel interferer in GERAN configuration 1 and 2 as a starting point. This is defined as 3 dB and 4 dB (relative to the strongest co-channel interferer), respectively. Following the example above, the chosen level is taken as the average in a linear scale of these two values, which is 3,5 dB. The level of the AWGN is chosen as –5,0 dB
 to compensate for the removed interferers. This will give the following test case:

	Test case
	Ico1
	Ico2
	Iadj
	AWGN

	B
	0,0
	
	3,5
	-5,0


Table 7. Test case B.

6 Conclusions

The performance of SAIC is not very sensitive to the complexity of the interference scenario. Therefore, it is proposed to model two discrete interferers and an AWGN source. In particular, it is proposed to use the two test cases in Table 8.

	Test case
	Ico1
	Ico2
	Iadj
	AWGN

	A
	0,0
	-7,7
	
	-7,9

	B
	0,0
	
	3,5
	-5,0


Table 8. Proposed test cases.
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� Comparing Scenario 7 with configuration 1, it seems like the AWGN is set at a too low level to compensate for the removed interferer energy. This could explain the better performance in this scenario.


� Following the approach used for the preliminary test scenarios, the AWGN level is chosen so that its energy (measured over a 270 kHz bandwidth) is the same as the removed interferers. For configuration 1, this gives an AWGN level of –9,2 dB. For configuration 2, the level is –2,9 dB. Taking the average in linear scale, the value –5,0 dB is obtained.
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