3GPP GERAN #20

        Tdoc GP-041574

Bilbao, Spain, 21-26 June 2004

Agenda item 7.1.5.12

Source: Philips

Performance of Philips SAIC Receiver for Synchronous Test Scenarios 

1 Introduction

In the SAIC feasibility study [2], rather complex link simulation models have been derived in order to realistically estimate capacity gains in most heavily loaded network situations. These models are feasible in simulations, but not practically testable in a time and cost efficient manner. Therefore, an approach to simplify the link models again is considered as a basis for SAIC/ARP specification and testing [3].

This document
 presents simulation results for Philips Mono Interference Cancellation (MIC) technology in comparison with a conventional receiver. Furthermore, an additional scenario is proposed and simulated as another candidate for a realistic SAIC performance test case. In Section 2, the scenarios and simulation assumptions are summarized. Section 3 describes the results, which are discussed in Section 4.

2 Scenarios and simulation assumptions

For specification of SAIC/ARP, it is necessary to select in the rather big scenario design space few scenarios, which are suitable for specification and testing. The possibilities and their complexity range from the bottom-line existing scenarios [1], which are fully separate for interference types and sensitivity, to rather complex link simulation models [2]. In the current ARP discussion [3]

 REF _Ref74463938 \r \h 
 \* MERGEFORMAT [9], bottom-up and top-down approaches are investigated in parallel, seeking for a suitable performance definition for SAIC-capable terminals. These approaches are described in subsections 2.1 and 2.2, while simulation assumptions and additionally needed tests are summarized thereafter.

2.1 Construction of test scenarios

Existing sensitivity and interference tests [1] have to be maintained, but especially the interference tests should be tightened and simplified for SAIC-capable terminals [4]
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[9]. This results in the following simple one-interferer test scenarios [3]:

· Single co-channel interferer test, scenario 1. 

· Single adjacent channel interferer test, scenario 2.

Tightened test cases for these scenarios will reflect especially interference-critical situations in real life networks, but not the average interference situation in highly loaded networks. Therefore it is relevant to verify strong SAIC gains for the basic scenarios 1 and 2, but these tests should be performed at a moderate operating point and complemented by more complex interference tests. Single-interferer requirements, which are not as tight as proposed initially in [4], should allow the SAIC MS implementation to support combined interferer scenarios with higher gain.

In a next step for increasing test complexity, two individual interfering signals can be combined at the same time:

· Two co-channel interferers applied in parallel at the same level define scenario 3 [3].

· A co-channel interferer and an adjacent channel interferer applied in parallel at levels as in the existing separate test cases [1] define scenario 4 [3]. The levels of the interferers are actually identical when 18 dB ACP is assumed.

· A co-channel interferer and AWGN applied in parallel at the same level forms a newly proposed scenario (called Philips 7 in extension of [9]). The AWGN signal component represents a very strong level of residual interference originating from many individual sources. The combination of a co-channel and AWGN also models the case of interference cancellation at very low receive level. Furthermore, the new scenario could be tuned to make it more similar to SAIC FS configuration 1 or 2. 

These combinations should challenge the SAIC receiver sufficiently in all relevant directions.

2.2 Simplification of SAIC FS scenarios

Several models have been considered for SAIC link level simulations used in capacity estimations during the feasibility study phase [2]. Configurations 1 and 2 have been selected as most relevant for actual MS link performance specification, but clearly need some simplification for practical testability. Motorola, Nokia, and Philips have proposed various scenarios [3] as reasonable simplifications of the original configurations. The simplifications comprise 

· Omission of third discrete co-channel interferer (scenarios 5-8, 10, 12-14)

· Omission of discrete adjacent channel interferer (scenarios 7, 13)

· Omission of adjacent channel residual interference (all scenarios 5-14)

· Omission of co-channel residual interference (scenarios 5, 7, 8, 9, 13, 14)

· Addition of AWGN (scenarios 5, 7, 8, 9, 10, 13, 14)

One goal of the simulations is to prepare a decision on suitable simplifications when trying to verify the SAIC gain for these network situations by MS conformance tests.

Since scenario 7 turned out to deliver more optimistic SAIC performance than GERAN configuration 1, Philips volunteered in the ARP/SAIC conf call June 9 to perform simulations also for a series of variants of scenario 7. The second strongest interferer is assumed to be 10 dB below the strongest interferer, while the AWGN level, measured in 270 kHz bandwidth, is increased to only 12, 10, …, 0 dB below the strongest interferer. 

2.3 Simulation assumptions

The simulation assumptions have been agreed between the involved companies for conducting comparable simulations and are defined in [3]. The following table summarizes the power levels applied in the simulations. 

	
	Power relative to I1

	
	I1
	

I2
	I3
	Ico-res
	Iadj
	Iadj-res
	AWGN

	scenario 1
	0
	
	
	
	
	
	

	scenario 2
	
	
	
	
	Inf
	
	

	scenario 3
	0
	0
	
	
	
	
	

	scenario 4
	0
	
	
	
	18
	
	

	Philips 7
	0
	
	
	
	
	
	0

	GERAN configuration 1
	0
	-10
	-20
	
	3
	-5
	

	scenario 5
	0
	-10
	
	
	3
	
	-17

	scenario 6
	0
	-10
	
	-17
	3
	
	

	scenario 7
	0
	-10.4
	
	
	
	
	-14

	scenario 8
	0
	-10.4
	
	
	2.7
	
	-17.6

	GERAN configuration 2
	0
	-6
	-10
	-9
	4
	0
	

	scenario 9
	0
	-6
	-10
	
	4
	
	-8

	scenario 10
	0
	-6
	
	-9
	4
	
	-8.8

	scenario 11
	0
	-6
	-10
	-8
	4
	
	

	scenario 12
	0
	-6
	
	-5.9
	4
	
	

	scenario 13
	0
	-6
	
	
	
	
	-5.5

	scenario 14
	0
	-6
	
	
	4
	
	-6.1

	GERAN configuration 1
	0
	-10
	-20
	
	3
	-5
	

	scenario 7
	0
	-10.4
	
	
	
	
	-14

	sc7 AWGN -12 dB
	0
	-10
	
	
	
	
	-12

	sc7 AWGN -10 dB
	0
	-10
	
	
	
	
	-10

	sc7 AWGN -8 dB
	0
	-10
	
	
	
	
	-8

	sc7 AWGN -6 dB
	0
	-10
	
	
	
	
	-6

	sc7 AWGN -4 dB
	0
	-10
	
	
	
	
	-4

	sc7 AWGN -2 dB
	0
	-10
	
	
	
	
	-2

	sc7 AWGN 0 dB
	0
	-10
	
	
	
	
	0


Table 0: Power levels (in dB) used for the specific component signals of the scenarios.

As proposed in [3], all scenarios have been simulated with two different options:

· TSCs according to the selection rules defined in [2] 

· Random data over the entire GMSK modulated burst 

(The additional series of simulations for variants of scenario 7 has been conducted only with TSCs.)

All simulations are for TU3 in 900 MHz frequency band with ideal frequency hopping. This corresponds to TU1.5 in 1800/1900 frequency bands, but the simulations are considered equally valid for TU3 in these frequency bands. In contrast to these simulations, TU50 without frequency hopping is proposed for practical measurements [9]. No frequency offset is applied in the performance simulations. 

MIC technology has been designed to cope with the full variety of link situations occurring in real-world networks and simulations thereof. Therefore the same SAIC receiver has been used as in earlier investigations like [7] [8] without any need for specific optimisation to the scenarios, and compared with a conventional receiver, which is supposed to be typical for conventional phones in the market.

2.4 Further tests

Tests derived from the simulations presented here should be complemented by some dedicated tests, as already proposed on the WG1 email reflector after GERAN #19: Frequency offset robustness should be tested in a specific test case [10]. Furthermore, the aspects of asynchronous network operation [11] and 8-PSK modulated interference [12] need additional specification and testing.

3 Results

The model has been configured for simulation runs of conventional receivers at CIR from 0 to 15 dB in steps of 2.5 dB. Additional points at negative CIR have been included for MIC. Each of these runs comprises simulation of 220000 bursts.

The results are given in the following Figures and Tables. These comprise:

1. Average BER performance, interferers with TSCs (long-term average of raw BER, based on hard decision after the equalizer)

2. Same as 1, but random data interferers

3. FER performance for TCH/AFS5.9, interferers with TSCs (FER currently based on CRC check only. Since most other companies are classifying a frame as erased if there is an error in class 1a bits compared to the information sent, this FER criterion has been simulated and compared for few points. The difference turned out to be very small and not requiring repetition of the full set of simulations.)

4. Same as 3, but random data interferers

5. CIR distribution (average CIR = 0 dB)

6. DIR distribution
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Figure 1: Average BER performance, interferers with TSC.

	
	10 % BER
	2 % BER

	
	conv.
	MIC
	Gain
	conv.
	MIC
	Gain

	scenario 1
	   6.45
	  -4.64
	  11.09
	  13.67
	   3.79
	   9.88

	scenario 2
	   5.05
	  -7.02
	  12.07
	  12.53
	   1.30
	  11.23

	scenario 3
	   6.70
	   1.75
	   4.95
	  13.60
	   8.48
	   5.12

	scenario 4
	   5.87
	   0.58
	   5.29
	  12.84
	   8.11
	   4.73

	Philips 7
	   5.65
	   3.88
	   1.77
	  12.55
	  10.27
	   2.28

	GERAN configuration 1
	   6.45
	   2.94
	   3.51
	  13.53
	   9.53
	   4.00

	scenario 5
	   6.44
	   2.14
	   4.30
	  13.52
	   8.79
	   4.73

	scenario 6
	   6.46
	   1.96
	   4.50
	  13.55
	   8.66
	   4.89

	scenario 7
	   6.45
	   0.99
	   5.46
	  13.55
	   7.59
	   5.96

	scenario 8
	   6.44
	   2.00
	   4.44
	  13.53
	   8.68
	   4.85

	GERAN configuration 2
	   6.52
	   4.25
	   2.27
	  13.41
	  10.66
	   2.75

	scenario 9
	   6.40
	   3.67
	   2.73
	  13.31
	  10.09
	   3.22

	scenario 10
	   6.40
	   3.64
	   2.76
	  13.32
	  10.05
	   3.27

	scenario 11
	   6.57
	   3.41
	   3.16
	  13.46
	   9.82
	   3.64

	scenario 12
	   6.54
	   3.42
	   3.12
	  13.43
	   9.81
	   3.62

	scenario 13
	   6.28
	   3.29
	   2.99
	  13.23
	   9.61
	   3.62

	scenario 14
	   6.27
	   3.72
	   2.55
	  13.22
	  10.15
	   3.07

	GERAN configuration 1
	   6.45
	   2.94
	   3.51
	  13.53
	   9.53
	   4.00

	scenario 7
	   6.45
	   0.99
	   5.46
	  13.55
	   7.59
	   5.96

	sc7 AWGN -12 dB
	   6.43
	   1.50
	   4.93
	  13.51
	   8.00
	   5.51

	sc7 AWGN -10 dB
	   6.38
	   2.03
	   4.35
	  13.45
	   8.42
	   5.03

	sc7 AWGN -8 dB
	   6.32
	   2.57
	   3.75
	  13.36
	   8.88
	   4.48

	sc7 AWGN -6 dB
	   6.22
	   3.02
	   3.20
	  13.24
	   9.34
	   3.90

	sc7 AWGN -4 dB
	   6.09
	   3.42
	   2.67
	  13.06
	   9.77
	   3.29

	sc7 AWGN -2 dB
	   5.93
	   3.74
	   2.19
	  12.84
	  10.10
	   2.74

	sc7 AWGN 0 dB
	   5.73
	   3.97
	   1.76
	  12.59
	  10.32
	   2.27


Table 1: Average BER performance, CIR (in dB) required for 10 % and 2 % BER, interferers with TSC.
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Figure 2: Average BER performance, interferers random data.
	
	10 % BER
	2 % BER

	
	conv.
	MIC
	Gain
	conv.
	MIC
	Gain

	scenario 1
	   6.07
	  -8.72
	  14.79
	  13.35
	   0.63
	  12.72

	scenario 2
	   4.17
	  -8.23
	  12.40
	  11.71
	   0.17
	  11.54

	scenario 3
	   6.25
	   0.15
	   6.10
	  13.25
	   7.14
	   6.11

	scenario 4
	   5.33
	  -0.54
	   5.87
	  12.35
	   7.17
	   5.18

	Philips 7
	   5.43
	   3.61
	   1.82
	  12.36
	  10.06
	   2.30

	GERAN configuration 1
	   6.05
	   2.14
	   3.91
	  13.22
	   8.81
	   4.41

	scenario 5
	   6.05
	   1.09
	   4.96
	  13.21
	   7.93
	   5.28

	scenario 6
	   6.08
	   0.87
	   5.21
	  13.24
	   7.77
	   5.47

	scenario 7
	   6.08
	  -0.19
	   6.27
	  13.24
	   6.48
	   6.76

	scenario 8
	   6.05
	   0.94
	   5.11
	  13.22
	   7.80
	   5.42

	GERAN configuration 2
	   6.14
	   3.70
	   2.44
	  13.12
	  10.23
	   2.89

	scenario 9
	   6.02
	   3.05
	   2.97
	  13.01
	   9.51
	   3.50

	scenario 10
	   6.05
	   3.06
	   2.99
	  13.03
	   9.51
	   3.52

	scenario 11
	   6.19
	   2.73
	   3.46
	  13.16
	   9.17
	   3.99

	scenario 12
	   6.20
	   2.80
	   3.40
	  13.17
	   9.22
	   3.95

	scenario 13
	   5.94
	   2.70
	   3.24
	  12.95
	   9.06
	   3.89

	scenario 14
	   5.92
	   3.16
	   2.76
	  12.92
	   9.65
	   3.27


Table 2: Average BER performance, CIR (in dB) required for 10 % and 2 % BER, interferers random data.
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Figure 3: Average FER performance for TCH/AFS5.9, interferers with TSC.

	
	10 % FER
	1 % FER

	
	conv.
	MIC
	Gain
	conv.
	MIC
	Gain

	scenario 1
	   2.16
	  -7.30
	   9.46
	   4.97
	  -3.59
	   8.56

	scenario 2
	   0.57
	< -10.0
	 
	   3.56
	  -8.72
	  12.28

	scenario 3
	   3.13
	  -1.02
	   4.15
	   5.80
	   2.51
	   3.29

	scenario 4
	   1.86
	  -3.64
	   5.50
	   4.51
	  -0.85
	   5.36

	Philips 7
	   1.73
	   0.36
	   1.37
	   4.17
	   2.56
	   1.61

	GERAN configuration 1
	   2.41
	  -0.61
	   3.02
	   5.06
	   1.82
	   3.24

	scenario 5
	   2.39
	  -1.46
	   3.85
	   5.06
	   1.06
	   4.00

	scenario 6
	   2.43
	  -1.63
	   4.06
	   5.12
	   0.90
	   4.22

	scenario 7
	   2.39
	  -2.24
	   4.63
	   5.07
	   0.30
	   4.77

	scenario 8
	   2.36
	  -1.57
	   3.93
	   5.05
	   0.94
	   4.11

	GERAN configuration 2
	   2.68
	   0.67
	   2.01
	   5.19
	   2.96
	   2.23

	scenario 9
	   2.58
	   0.20
	   2.38
	   5.09
	   2.51
	   2.58

	scenario 10
	   2.56
	   0.19
	   2.37
	   5.04
	   2.49
	   2.55

	scenario 11
	   2.74
	  -0.01
	   2.75
	   5.24
	   2.12
	   3.12

	scenario 12
	   2.70
	   0.02
	   2.68
	   5.17
	   2.19
	   2.98

	scenario 13
	   2.41
	  -0.13
	   2.54
	   4.85
	   2.07
	   2.78

	scenario 14
	   2.39
	   0.23
	   2.16
	   4.92
	   2.59
	   2.33

	GERAN configuration 1
	   2.41
	  -0.61
	   3.02
	   5.06
	   1.82
	   3.24

	scenario 7
	   2.39
	  -2.24
	   4.63
	   5.07
	   0.30
	   4.77

	sc7 AWGN -12 dB
	   2.39
	  -1.83
	   4.22
	   5.05
	   0.63
	   4.42

	sc7 AWGN -10 dB
	   2.35
	  -1.40
	   3.75
	   4.95
	   0.98
	   3.97

	sc7 AWGN -8 dB
	   2.30
	  -0.94
	   3.24
	   4.87
	   1.34
	   3.53

	sc7 AWGN -6 dB
	   2.22
	  -0.47
	   2.69
	   4.72
	   1.83
	   2.89

	sc7 AWGN -4 dB
	   2.13
	  -0.01
	   2.14
	   4.57
	   2.21
	   2.36

	sc7 AWGN -2 dB
	   1.98
	   0.27
	   1.71
	   4.40
	   2.51
	   1.89

	sc7 AWGN 0 dB
	   1.82
	   0.44
	   1.38
	   4.13
	   2.61
	   1.52


Table 3: Average FER performance for TCH/AFS5.9, CIR (in dB) required for 10 % and 1 % FER, interferers with TSC.
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Figure 4: Average FER performance for TCH/AFS5.9, interferers random data.

	
	10 % FER
	1 % FER

	
	conv.
	MIC
	Gain
	conv.
	MIC
	Gain

	scenario 1
	   1.28
	< -10.0
	 
	   4.02
	  -8.55
	  12.57

	scenario 2
	   0.23
	< -10.0
	 
	   3.24
	  -9.78
	  13.02

	scenario 3
	   1.94
	  -3.99
	   5.93
	   4.45
	  -1.37
	   5.82

	scenario 4
	   1.26
	  -4.84
	   6.10
	   3.85
	  -2.15
	   6.00

	Philips 7
	   1.30
	   0.06
	   1.24
	   3.68
	   2.15
	   1.53

	GERAN configuration 1
	   1.54
	  -1.78
	   3.32
	   4.19
	   0.65
	   3.54

	scenario 5
	   1.54
	  -2.71
	   4.25
	   4.22
	  -0.33
	   4.55

	scenario 6
	   1.59
	  -3.01
	   4.60
	   4.20
	  -0.57
	   4.77

	scenario 7
	   1.53
	  -4.06
	   5.59
	   4.22
	  -1.57
	   5.79

	scenario 8
	   1.51
	  -2.92
	   4.43
	   4.15
	  -0.49
	   4.64

	GERAN configuration 2
	   1.97
	   0.07
	   1.90
	   4.41
	   2.22
	   2.19

	scenario 9
	   1.80
	  -0.71
	   2.51
	   4.26
	   1.50
	   2.76

	scenario 10
	   1.85
	  -0.68
	   2.53
	   4.22
	   1.51
	   2.71

	scenario 11
	   2.04
	  -1.07
	   3.11
	   4.42
	   1.18
	   3.24

	scenario 12
	   2.06
	  -0.98
	   3.04
	   4.43
	   1.27
	   3.16

	scenario 13
	   1.67
	  -1.10
	   2.77
	   4.18
	   1.12
	   3.06

	scenario 14
	   1.66
	  -0.59
	   2.25
	   4.17
	   1.62
	   2.55


Table 4: Average FER performance for TCH/AFS5.9, CIR (in dB) required for 10 % and 1 % FER, interferers random data.
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Figure 5: Burst CIR distribution (average CIR = 0 dB)

	
	10 % quantile
	median
	90 % quantile

	scenario 1
	  -7.83
	   0.01
	   7.89

	scenario 2
	  -7.83
	   0.04
	   7.90

	scenario 3
	  -7.80
	  -0.70
	   5.72

	scenario 4
	  -7.80
	  -0.69
	   5.73

	Philips 7
	  -7.22
	  -0.47
	   5.03

	GERAN configuration 1
	  -7.80
	  -0.37
	   6.39

	scenario 5
	  -7.79
	  -0.34
	   6.44

	scenario 6
	  -7.80
	  -0.37
	   6.39

	scenario 7
	  -7.77
	  -0.28
	   6.61

	scenario 8
	  -7.79
	  -0.32
	   6.52

	GERAN configuration 2
	  -7.77
	  -0.82
	   5.09

	scenario 9
	  -7.67
	  -0.69
	   5.28

	scenario 10
	  -7.69
	  -0.72
	   5.21

	scenario 11
	  -7.77
	  -0.82
	   5.09

	scenario 12
	  -7.78
	  -0.83
	   5.06

	scenario 13
	  -7.59
	  -0.57
	   5.44

	scenario 14
	  -7.61
	  -0.61
	   5.39

	GERAN configuration 1
	  -7.80
	  -0.37
	   6.39

	scenario 7
	  -7.77
	  -0.28
	   6.61

	sc7 AWGN -12 dB
	  -7.75
	  -0.31
	   6.44

	sc7 AWGN -10 dB
	  -7.71
	  -0.34
	   6.26

	sc7 AWGN -8 dB
	  -7.66
	  -0.38
	   6.05

	sc7 AWGN -6 dB
	  -7.59
	  -0.42
	   5.76

	sc7 AWGN -4 dB
	  -7.49
	  -0.47
	   5.47

	sc7 AWGN -2 dB
	  -7.37
	  -0.51
	   5.17

	sc7 AWGN 0 dB
	  -7.25
	  -0.54
	   4.91


Table 5: Burst CIR distribution (average CIR = 0 dB), burst CIR quantiles (in dB).
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Figure 6: Burst DIR distribution.

	
	10 % quantile
	median
	90 % quantile

	scenario 1
	n.a.
	n.a.
	n.a.

	scenario 2
	n.a.
	n.a.
	n.a.

	scenario 3
	   0.76
	   4.11
	  10.14

	scenario 4
	   0.76
	   4.10
	  10.12

	Philips 7
	  -5.92
	  -0.01
	   5.07

	GERAN configuration 1
	   1.03
	   7.44
	  13.47

	scenario 5
	   1.16
	   7.61
	  13.68

	scenario 6
	   1.04
	   7.44
	  13.42

	scenario 7
	   1.82
	   8.47
	  14.48

	scenario 8
	   1.43
	   8.01
	  14.11

	GERAN configuration 2
	  -2.41
	   1.74
	   6.96

	scenario 9
	  -2.06
	   2.09
	   7.38

	scenario 10
	  -2.28
	   1.96
	   7.10

	scenario 11
	  -2.41
	   1.73
	   6.95

	scenario 12
	  -2.57
	   1.68
	   6.79

	scenario 13
	  -1.76
	   2.45
	   7.67

	scenario 14
	  -1.89
	   2.34
	   7.57

	GERAN configuration 1
	   1.03
	   7.44
	  13.47

	scenario 7
	   1.82
	   8.47
	  14.48

	sc7 AWGN -12 dB
	   1.10
	   7.46
	  13.20

	sc7 AWGN -10 dB
	   0.34
	   6.52
	  12.00

	sc7 AWGN -8 dB
	  -0.62
	   5.38
	  10.65

	sc7 AWGN -6 dB
	  -1.79
	   4.06
	   9.17

	sc7 AWGN -4 dB
	  -3.19
	   2.58
	   7.60

	sc7 AWGN -2 dB
	  -4.73
	   0.99
	   5.96

	sc7 AWGN 0 dB
	  -6.25
	  -0.64
	   4.38


Table 6: Burst DIR distribution, burst DIR quantiles (in dB).
4 Discussion

The simulation results show SAIC gain in the range of 3.0 to 4.4 dB for configuration 1 and 1.9 to 2.9 dB for configuration 2, depending on the reading of BER or FER performance and the assumption about the TSCs in the interferers. These results are clearly supporting the positive conclusions of the feasibility study [2]. The simulations also show that there is room for significant simplification of the link simulation models without too much affecting the measured gain. For discussing the results and proposed ARP/SAIC test cases, a bottom-up approach is preferred, which starts from the existing test cases and increases their complexity as far as necessary. 

For practical testing, scenarios with more exposed differences are beneficial in order to avoid SAIC gain being possibly traded against the implementation margin, which is needed for practical manufacturing and measurement reasons when defining the specification. For single co-channel and adjacent channel interferer scenarios, SAIC gain in the order of 9 dB or beyond could be provided, but concern has been raised that this may lead to over-optimisation for these scenarios. 

Combined scenarios with a second co-channel interferer or an adjacent channel interferer, which provide SAIC gain sufficiently high for measurements, have already been proposed before starting the capacity gain estimations of the feasibility study [5]. Scenarios 3 and 4 are still considered as reasonable test cases, which test relevant aspects of SAIC performance at extreme points in the test design space.

Another relevant aspect of SAIC performance is co-channel interference combined with noise. An additional combined scenario has been proposed for testing this aspect directly. If the same level of co-channel interference and noise is assumed as an extreme situation, the SAIC gain for this scenario is not high enough for practical measurements, but the scenario can easily be adapted to the desired level of assumed noise and resulting SAIC gain. 

Testing the 3 extreme cases of scenarios 3 and 4 in combination with a single co-channel interferer plus AWGN should sufficiently guarantee SAIC performance for any network situation by stressing the implementation in 3 different directions. Trying to map all these aspects into a single compromise test case does not look sufficient. Therefore a reasonable variety of test cases must be chosen for SAIC/ARP requirements in order to sufficiently represent the tremendous variety of links happening in real-world networks. The testable variety could comprise the proposed combined scenarios directly, or include some other combinations more close to configurations 1 and 2.

All scenarios proposed in [3] for top-down simplification of configurations 1 and 2 have been simulated. The results mostly show good agreement with the original configurations regardless of the complexity of the scenario. Mainly scenario 7 has been seen to deliver significantly more SAIC gain than original configuration 1. In an additional series of simulations, Philips took the point to investigate variants of scenario 7 with higher AWGN level. Regarding CIR and DIR distribution, an AWGN level 12 dB below the strongest interferer could be considered as being most similar to original GERAN configuration 1. However, regarding the BER and FER results for MIC, even an AWGN level only 6 dB below the strongest interferer could be considered an appropriate simplification for GERAN configuration 1. 

These results support the following conclusions regarding simplifications of the original configurations of the feasibility study:

· Since configuration 1 can efficiently be modelled with AWGN dominating over the second discrete interferer, it is proposed to fully remove this second discrete interferer for simplicity and use the combined co-channel plus AWGN scenario proposed before as a valid simplified model representing SAIC performance in network configuration 1. 

· While configuration 1 can be simplified down to a single co-channel interferer plus AWGN, configuration 2 needs two co-channel interferers plus noise to appropriately reflect SAIC performance. Therefore scenario 13 is proposed for measuring SAIC performance in network configuration 2. Concerns have been raised that omission of the adjacent channel might give room for over-optimisation of SAIC implementations. As an alternative to adding a third discrete interference generator into the tests, it is proposed to complement the test by an additional test case dedicated to adjacent channel robustness of co-channel interference cancellation. As other dedicated test aspects, like robustness against frequency offsets, delays or 8-PSK modulated interference; such test case need not unduly increase the overall number of tests [9].

All scenarios 1-14 and the original configurations 1 and 2 have been simulated with and without TSCs, as proposed in [3]. The results with TSCs in the interferer are always worse than the results for random data modulation in the interferers due to the insufficient cross-correlation properties of the TSCs and TSC reuse collisions. The difference is clearly most exposed for scenario 3, where the second discrete co-channel interferer I2 is actually as strong as I1, but applies the same TSC as the wanted signals with probability 1/8. (This TSC is excluded for I1 [3]. Therefore TSC collision of the strongest interferer in a burst is not as likely in the other scenarios.) 

As a conclusion on TSCs, it is proposed to apply interferers with continuous random GMSK modulation instead of TSCs for most of the SAIC test cases. The reasons are as follows: 

· The test setup is far simpler (without TSC and delay handling).

· The test can be considered relevant also for link performance in asynchronous networks.

· The test can be considered relevant also for link performance in staggered synchronized networks as proposed by Cingular [6] and simulated in [8].

The adverse impact of TSCs, which usually occurs in fully synchronized networks, could be tested in a separate dedicated test. 

In general, the simulation assumptions agreed in [3] and used in this paper are still pretty close to those in the feasibility study [2] and not yet directly applicable as SAIC/ARP specification values. After finishing the comparison of these results, specific receiver impairments and margin assumptions should be applied by the involved companies in order to discuss proposed specification values directly as the next step.
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� Previous versions of the document, which show the same numerical results, have already been distributed before on WG1 reflector and discussed in SAIC/ARP conf calls.
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