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Co-Channel Scenario Proposal for Link Level SAIC Simulations

1. Introduction

Recently, there have been a number of contributions [1]-[4] addressing single-antenna interference cancellation (SAIC) receivers as a means for improving MS performance, and consequently increasing GSM DL capacity. At the Sophia GERAN meeting, a consensus was reached regarding the need for realistic test set-ups to investigate SAIC gains. In this contribution, some test set-ups are provided along the lines of [7] based on simulations of GSM circuit switched voice networks. These simulations show that there is a need to expand the basic CCI models of [7] to include an AWGN term in order to represent the effects of the sum of contributions from all the interference sources excluding the strongest co-channel interferer and possibly the second strongest.
2. Simulation Results

We consider power controlled slot synchronous (but frame a-synchronous) network. The main simulation parameters are listed in the Appendix. Since our focus is on voice services, statistics were collected only from those MS’s whose C/I levels were lower than 12dB. This 12dB threshold is the commonly used figure of merit for voice applications, i.e. MS’s whose C/I values are above this threshold experience a sufficiently good voice quality and are of no interest to SAIC techniques. It should be noted that for data applications (that are not covered here), statistics should be collected from all MS’s. 

Following the lines of [7], we collected co-channel statistics for the strongest and second strongest interferers. The results for effective frequency loads of 6%-14% were:

· Strongest CCI captured 43% to 55%, on average, out of the total interference. 

· Second strongest CCI captured 12% to 17%, on average, out of the total interference.

Note that there is a relatively large value of residual interference levels, i.e. the sum of all the CCI & ACI terms apart from the one or two strongest CCI’s is not negligible. This was also pointed out in [8] following the results of [6]. Therefore, the models in [7] should be expanded to capture this effect.

3. The Proposed Simulation Set-Up

In accordance with the models of Section 4.1 in [7], we propose the following two test set-ups for single and dual co-channel interference scenarios. These correspond to the results of Section 2 when the frequency loading is set to 10% (and the results are rounded to multiples of 5%).  A reasonable approximation due to the Central Limit Theorem is to model the sum of contributions from all interference sources (apart from the strongest CCI and possibly the second strongest) as an additive white Gaussian noise (AWGN) process. Hence we propose to add an AWGN term to the test set-ups of [7] to model this non-negligible residual interference level. Our simulation results lead to the following test cases: 

Single Co-Channel Interferer

The wanted and interfering signal shall be subject to the same propagation profiles (per annex C of [9]), independent on the two channels. Per C/I value, the interfering signal will occupy, on average
, 50% of the total interference with the remaining 50% being additive white Gaussian noise. 
Two Co-Channel Interferers

The wanted and two interfering signals shall be subject to the same propagation profiles (per annex C of [9]), independent on the two channels. Per C/I value, the interfering signals will occupy, on average
, 50% and 15% of the total interference with the remaining 35% being additive white Gaussian noise. 
4. Conclusions

Recent interest in advanced receiver technology necessitates an agreed upon simulation test set-up, to be used when different receiver technologies are investigated and compared. In this contribution, we considered GSM voice networks. Based on network simulation results, we provided statistics for the strongest and second strongest co-channel interferers. The simulation results indicate that there is a need to expand the models of [7] to include an AWGN term in order to model the sum of contributions from all the remaining interference sources whose overall contribution turns out to be non-negligible. 

5. Appendix

The main simulation assumptions are outlined in Table 1 below.

	Network Layout
	36 Cells, 3 Sectors per cell, wrapping technique on.

	Antenna Pattern
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       =  base-mobile horizontal angle.
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  = 3 dB Beam Width = 70 deg.

	Propagation Loss
	
[image: image4.wmf]10

1040log()

LddB

=+´


 
[image: image5.wmf]d

 =  base-mobile distance in meters.

	Log-Normal Shadowing
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	Network Synchronization
	Slot synchronous network (frame asynchronous). 

	ACI Rejection Factor
	18 dB  for 1st adjacent. Only 1st adjacent was considered.

	Receiver Noise Figure
	9 dB

	Number of Frequency Channels
	36

	Effective Frequency Load (EFL)
	6% - 14%

	BCCH Layer
	Not simulated.

	Frequency Hopping
	GSM Standard PN Algorithm

	 Reuse Pattern 
	1/1 with MAIO management per site.


Table 1: Main Simulation Parameters.
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� The averaging is performed over all channel realizations of the interfering signal.


� The averaging is performed over all channel realizations of the interfering signal.
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