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Impact of Variation of Interference Statistics on SAIC Link Level Performance

1. Introduction

An important part of the Single Antenna Interference Cancellation (SAIC) feasibility study is to develop realistic link level models for use in evaluation of the performance of SAIC capable mobiles and the potential capacity gains.  Recently, Motorola made available interference models appropriate for different regions within a sector [1].  In this study data was collected for a specified set of 12 regions for reference system configuration 2 at 40% frequency loading [2].  Interference statistics were expressed as relative levels of co- and adjacent channel interferers with respect to the dominant co-channel interferer.

The purpose of this contribution is to evaluate the benefits of such granularity in identifying interference statistics within a sector.  Link level performance of a SAIC receiver is investigated for all the 12 regions mentioned above.  Sensitivity of a SAIC receiver to the variation of interference levels is evaluated at the link level.

2. Environment Description

Table 1 describes the interference models for the 12 specific regions as presented in [1].  The level of the dominant interferer can be varied in order to achieve different Carrier-to-Interferer ratios (C/I) while the powers of the rest of the interferers are maintained constant relative to the dominant one.  These levels are the median values estimated from network simulations.  

The interference in link level simulations was generated according to these models.  Desired and interfering signals were set to the appropriate power levels according to Table 1.  More details about the parameter settings for interfering signals are given in [2].  The propagation channels were generated as Typical Urban at 50 km/h and ideal frequency hopping was used.  

A summary of the receiver impairments that were implemented is provided below:

· IQ gain mismatch:
0.5 dB

· IQ phase mismatch:
3º

· Phase noise:

2.5º rms

· DC offset:
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	Region A1
	5.5
	9.7
	7.4
	9.2
	6.7

	Region A2
	4.3
	8.4
	5.8
	11.8
	8.5

	Region A3
	4.0
	8.4
	6.5
	12.2
	8.7

	Region B1
	5.2
	9.4
	7.0
	9.2
	6.5

	Region B2
	4.2
	7.9
	5.4
	11.2
	8.0

	Region B3
	3.8
	7.6
	5.0
	12.2
	8.5

	Region C1
	5.1
	9.2
	6.7
	8.8
	6.2

	Region C2
	3.8
	7.5
	4.8
	10.9
	7.6

	Region C3
	4.2
	8.0
	5.5
	11.9
	8.5

	Region D1
	5.5
	9.7
	7.3
	10.2
	7.4

	Region D2
	4.2
	7.7
	5.2
	11.7
	8.2

	Region D3
	3.7
	7.4
	4.8
	12.5
	8.8


Table 1: Interference Component Average Power Relative to 
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3. Simulation Results

Error statistics were computed for all 12 regions using link level simulations.  All signals were assumed to employ AMR full-rate 5.9 voice encoding.  The average power of the desired signal was maintained constant and the average level of the dominant interfering signal was varied over a wide range.  The remaining interferers were generated at power levels that agreed with the relationships defined in Table 1.  C/I was computed based on the level of the dominant interferer and Table 1.  

Figure 1 shows the bit error rate averaged over a large number of bursts.  The same results are plotted at a much more detailed scale in Figure 2 in order to evaluate the performance difference.  As it can be seen, the BER curves are less than 0.35 dB apart.  

We selected the regions that exhibited the best and worst performance in terms of long-term average BER and used them for generating more detailed error statistics.  From Figure 2, the worst region is region D1 and the best is region C2.  We stored detailed measurements for each burst individually and processed them off-line.  Since it has been previously shown that C/I and DIR are sufficient measures of link level performance [3], the burst statistics were grouped based on the burst C/I and DIR.  Results are shown in Figure 3 for DIR values of 0dB, 3dB and 6dB.  Due to the interference levels defined in Table 1, there was an insufficient number of realizations with higher DIR values.  As seen from these results, bursts with the same level of DIR showed the same burst BER performance regardless of the location within the sector.
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Figure 1: Average BER for all 12 regions
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Figure 2: Average BER for all 12 regions, magnified
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Figure 3: Burst BER for best and worst regions and various DIR

4. Conclusions

This contribution addressed the variation of interference statistics between different regions within a sector and its impact to link level performance of a SAIC receiver.  Link level simulation results showed that the performance of a SAIC receiver did not depend on the particular location of the mobile within the sector.  These results indicate that defining a single model for the whole sector is sufficient for achieving reliable link level results, and additional granularity is not needed.

It should be noted that the results in this contribution were based on a specific SAIC receiver implementation.  Other algorithms may be more sensitive to the variation of interference statistics within a sector.
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