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SAIC Receiver Performance Comparison for Synchronous Test Scenarios 

1 Introduction

This document reviews simulation results of different companies, which have been carried out for SAIC performance on various synchronous test scenarios, and discusses the aspect of adjacent channel protection with regard to SAIC performance testing.

2 Scenarios and simulation assumptions

SAIC performance have been studied mainly for TU 3 with frequency hopping, while TU 50 without frequency hopping is preferred for the requirement specification due to practical reasons. Since frequency hopping is most relevant for enhancing network performance, link performance comparisons should be continuously based on the TU 3 frequency hopping channel at 900 MHz, for which most simulation results are available.

The simulation assumptions have been agreed between the involved companies for conducting comparable simulations and are defined in [1]. The following table summarizes the scenarios and their 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
	
	

	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


Table 1: Power levels (in dB) used for the specific component signals of the scenarios.

For GERAN #20, Motorola, Nokia, TI, Ericsson and Philips presented simulation results based on these assumptions (comparison table from off-line session attached). 

Nokia also presented additional simulation results for an alternative SAIC receiver, which was only designed to test the capability of the proposed test cases [3]. This approach is very helpful to find the necessary complexity of the test cases. Table 2 shows a comparison of SAIC receiver performance of different companies on various test scenarios. The values represent C/Itotal required for 10%  BER.

	
	10 % BER

	
	Motorola
	Nokia
	Philips [2]
	TI
	Ericsson
	Nokia alternative SAIC [3]

	scenario 1
	-9,9
	
	-4,64
	-1,7
	-3,34
	

	scenario 2
	-5,4
	
	-7,02
	0,1
	1,23
	

	scenario 3
	
	3
	1,75
	
	3,83
	2,4

	scenario 4
	
	1
	0,58
	
	4,97
	5

	GERAN configuration 1
	3,5
	2,4
	2,94
	3,7
	3,77
	3,9

	scenario 5
	2,5
	2,4
	2,14
	3,2
	3,44
	

	scenario 6
	2,5
	2,5
	1,96
	3,2
	3,43
	

	scenario 7
	0,9
	2
	0,99
	1,4
	1,93
	0,5

	scenario 8
	2,5
	2,3
	2
	3,1
	3,3
	3,3

	GERAN configuration 2
	4,9
	4,1
	4,25
	4,7
	5,1
	5,3

	scenario 9
	4,2
	4
	3,67
	4,3
	4,87
	

	scenario 10
	4,2
	4,1
	3,64
	4,2
	4,86
	

	scenario 11
	3,9
	4,1
	3,41
	4,2
	4,94
	

	scenario 12
	4
	4,1
	3,42
	4,1
	4,89
	

	scenario 13
	3,6
	3,3
	3,29
	3,5
	4,33
	2,1

	scenario 14
	4,4
	3,8
	3,72
	4,2
	4,75
	3,8


Table 2: SAIC BER performance comparison, CIR (in dB) required for 10 % BER, interferers with TSC, data from taken from GERAN #20 comparison table (attached) and [3].

The Nokia alternative SAIC receiver is very competitive in test cases, which do not comprise adjacent channel interference (scenario 3, 7 and 13), whereas it shows worse performance in the original GERAN configuration models (more than 1 dB worse than baseline Nokia SAIC receiver). Simplified models, which can detect this deficiency, must comprise an adjacent channel interferer, like scenario 8 (or scenario 5, which has been agreed as working assumption) or scenario 4. 

It is worth noticing, that the lack of adjacent channel interference robustness of the Nokia alternative SAIC receiver is detected in scenario 8 only by 1 dB performance penalty, whereas in scenario 4, detection is supported by 4 dB performance degradation. For practical testing, more exposed differences are clearly beneficial.  Therefore scenario 4 still looks most suitable for testing the adjacent channel robustness of SAIC receivers.

It would still be interesting to compare the performance of Nokia baseline and alternative receivers also for the single interferer scenarios 1 and 2. It might be possible to guarantee sufficient adjacent channel protection of SAIC receivers already by tightening also the existing adjacent channel test case (like the existing co-channel test case) for certain selected channels. 

Even though adjacent channel interference is not dominating in the average worst-case load situation, adjacent channel protection is required to protect links to users in critical locations of the network. Without extending the current working assumption, adjacent channel interference requirements would effectively not be tightened, so that the adjacent channel protection could become unbalanced. Based on the experience with 8-PSK introduction, adjacent channel interference risks should not be underestimated.

3 Conclusion

Adjacent channel protection has to be considered carefully with SAIC receivers. Inclusion of an adjacent channel interferer into the GERAN scenario helps to some extend, but there is still doubt that this will guarantee the adjacent channel protection level, which is normally assumed in network planning.
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