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1. Introduction

In the RAN Plenary meeting #30 a new study item [1] was approved, which focussed on further improved performance requirements for UMTS/HSDPA UE. One of the chief objectives of this study item is to provide practical metrics that would define realistic network scenarios, over which the performance of interference cancellation methods could be evaluated. 

An earlier contribution [2], focussed on the importance of modelling the interference as structured interfering base stations as opposed to modelling it as filtered AWGN. In the Ad Hoc meeting held during RAN4 #38 [3], macro-level assumptions for a simple system level simulation in a macro cell environment were agreed upon, and the data provided from such simulations are being subsequently used to create appropriate models for the interference scenarios. 

In this contribution we present some results from WCDMA/HSDPA field measurements. These were collected over a HSDPA/WCDMA commercial network in a major city. Based on our conclusions from the data collected, we suggest some parameters for defining interference scenarios that can be used for evaluating interference cancellation methods. We hope that these field measurements can prove useful in validating some of the system level simulation results that will be presented.
2. Parameters defining interference scenarios
In this section we try to identify realistic simulation scenarios for the link level performance evaluation of interference cancellation methods based on data collected from a major city over a commercial network.
The data assessed for characterizing interference scenarios was collected over a commercial WCDMA/HSDPA network. These data were processed to evaluate base station geometries i.e., Îor/ Îoc, Dominant Interferer Ratio 
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 of the jth interferer (as defined in the GERAN SAIC feasibility study), the Dominant Interferer Ratio
[image: image2.wmf](

)

j

DIR

'

of the jth interferer (as is defined in some other documents), the Interference Weight (IWj) of the jth interferer, the Interference Ratios (IRj) of the jth interferer. (The DIRj and IRj as defined below assume that Îcj ≥ Îck, if j ≥ k).
2.1 Description of parameters 
        Description of variables:
	Îor
	The estimated average received power from the serving base station.

	Îcj
	The estimated average received power from the jth interfering base station.

	N0
	The thermal noise power over the received bandwidth.   

	NIs
	The number of interfering base stations.


         Description of parameters: 
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2.2 Results from field data
This section presents some of the results obtained after post-processing the field measurements. Measurements of filtered base station energies were made using a commercial grade UE, which forms the primary basis for this analysis. Figure 1 shows the cdf of the Îor/ Îoc distribution gathered from the field data. The median geometry Îor/ Îoc, observed is around 5dB.
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Figure 1. Cumulative distribution of Îor/ Îoc values calculated         Figure 2. Interference Weights of six strongest                             from the field data.                                                                               interferers.
Figure 2 shows the Interference Weights of six strongest interfering cells to the total inter-cell interference. It is observed that the strongest interferer accounts for about 68% of the total interference power. The two strongest interferers account for about 86% of the total interference power. The results seem to indicate that, for the purpose of evaluating interference scenarios, the bulk of the power from the interference seems to be concentrated in 2 base stations. It could suffice to model the rest of the interfering power as filtered AWGN, though using more base stations to model structured interference would obviously present a more accurate picture.

Following the definition of DIRs as used in the GERAN SAIC feasibility study, we compute the DIRs as dictated by the formula in Section 2.1. Figure 3 shows the cdf of the DIRs of the three strongest interferers is shown. Table 1 shows the median DIRs of the six strongest interferers. Table 1 suggests that the median DIRs for the three strongest interferers are 3.9, -6.6, -15.5 dB respectively
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	1st interferer
	2nd interferer
	3rd interferer
	4th interferer
	5th interferer
	6th interferer

	Median DIRs
	3.8821
	3.8656
	2.5560
	-0.9519
	-20.0000
	-20.0000


                                    Figure 3. Cumulative distribution of DIRs of the three strongest interferers.

                                   Table 1. DIR statistics for six strongest interferers (all units in dB)

In Figure 4, the cdf of the DIR`s of the three strongest interferers is shown. Table 2 shows the median DIR`s of the six strongest interferers. Table 2 suggests that the median DIR`s for the three strongest interferers are 3.9, -6.6, -15.5 dB respectively
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                                   Figure 4. Cumulative distribution of DIR`s of the three strongest interferers.

	
	1st interferer
	2nd interferer
	3rd interferer
	4th interferer
	5th interferer
	6th interferer

	Median DIR`s
	3.8821
	-6.6236
	-15.5048
	-20.0000
	-20.0000
	-20.0000


 




      Table 2. DIR` statistics for six strongest interferers (all units in dB)
 Figure 5 shows the Interference Ratios, as measured on the field data. The median values of the Interference Ratios of the second and third interferers are 5.03 dB and 8.53 dB respectively.
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               Figure 5. Interference Ratio statistics of second and third interferers (all units in dB)
3. Conclusions
From the data collected over a WCDMA/HSDPA commercial network, we have attempted to characterize the interference scenarios experienced for that particular network. The code space loadings on the base stations may not be representative since it is a lightly loaded network, and the results presented in this paper are limited in that respect. However, the different geometries that were evaluated in this case should hold for a uniform increase in loading. For the data set that was collected and assessed, we observe that two of the strongest interferers typically account for about 86% of the total interference power. The median Interference Ratios of the second and third interferers are 5.03 dB and 8.53 dB respectively. The cdf of the Îor/ Îoc distribution was also plotted for the data collected and we see that the median geometry is 5 dB. 
   We would like RAN4 to consider this set of parameters observed in the field, while defining scenarios used to evaluate interference cancelling methods. In particular, we feel that the Interference Percentages and the geometries characterized by Îor/ Îoc are crucial to evaluating interference cancellation methods. The parameters presented can be further refined with similar collects taken from other networks. Additionally, network operators interested in interference cancellation methods could make an effort to characterize the interference scenarios in their key markets using such collects, to accurately gauge the benefits of using interference cancellation methods for improving performance for their HSDPA/WCDMA deployments.
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