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1 Introduction
In RAN Plenary #30 meeting, a study item was approved to investigate advanced receivers based on interference cancellation [1]. During RAN4 #38 in Denver, it was agreed that RAN4 companies would measure the DIP (Dominant Interferer Profile) statistics from a static network simulator. In RAN4 #39 meeting, several contributions have given the averaging median DIP values as the interference scenario [2, 3, 4, and 5]. In the Interference Cancellation Conference Call meeting (June 8), it was proposed to use the averaging median DIP values from companies as the baseline DIP values for this study item. 

However, a contribution presented by InterDigital highlighted the variation in the DIP values of the interferers along a given Ior/Ioc contour [6]. It was proposed that the chosen simulation scenario which consists of a single interference scenario derived by averaging median DIP values across the cell does not provide an adequate or realistic environment to evaluate the benefits of interference cancellation (IC).
To further study the interference scenario, this contribution gives more simulation results on the DIP ratios. The definition of the measured statistics are given in Section 2, the simulation results of the averaging median DIP values are given in Section 3, and the simulation results on DIP ratios along a fixed Îor1/Ioc are given in Section 4.
2 Measured Statistics
Network interference statistics are computed using the following defined measures. Geometry G is defined as
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where Îorj is the average received power from the  jth strongest base station (Îor1 implies serving cell), N is the thermal noise power over the received bandwidth, and NB is the total number of interfering base stations.  

The Dominant Interferer Proportion (DIP) is a useful measure which defines the ratio of the power of a given interfering base station over the total other cell interference power.  It was defined in [1], and can be written as, 
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where 
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Note that power from the serving cell, Îor1, is never included in the DIP calculation.
3 Simulation results of the averaging median DIP values

To help in calibrating different simulation results, we first present the long term geometry based on the simulation assumptions chosen by RAN4 as Figure 1 shows. The main parameters of the scenario are given in Annex A at the end of this document.
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Figure 1: Long Term Geometry
According to the definition in Section 2, we also give the simulation results of the average DIP values summarized for case when Îor1/Ioc values are in the proximity of selected values [±0.5dB] as Figure 2 shows.
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Figure 2: Average DIP for 5 strongest interferers as a function of Îor1/Ioc
The above results are aligned with those from other companies, and it can also be observed that the median values of DIPi do not vary much as geometry is varied from -3 dB to 10 dB. According to the above simulation results, we can also give our average DIP values between -3 dB and 10 dB as follows.
Table 1: Average DIP values for 5 interferers for Îor1/Ioc values between -3 dB and 10 dB.
	 
	Cingular
	Qualcomm
	Motorola
	Nokia
	Average
	Samsung

	DIP1
	-4.1
	-4.1
	-4.4
	-4.4
	-4.2
	-4.16

	DIP2
	-7.3
	-7.3
	-7.6
	-8.0
	-7.5
	-7.78

	DIP3
	-10.0
	-10.0
	-10.5
	-11.5
	-10.5
	-11.1

	DIP4
	-12.1
	-12.0
	-12.5
	-14.0
	-12.6
	-13.0

	DIP5
	-13.8
	-13.6
	-14.1
	-17.0
	-14.4
	-14.6

	AWGN/Ioc
	-6.6
	-6.7
	-5.6
	-4.6
	-5.8
	-5.4

	 
	22%
	21%
	28%
	35%
	26%
	29%


From the above table, we can see our average DIP values are well aligned with those from other companies.

4 Simulation results of DIP ratios along a fixed Îor1/Ioc
Figure 3 shows the cell layout of the studied scenario. Blue colour star marks the evaluated positions. UE is uniformly dropped in the evaluated area, if the path loss (propagation loss + shadow fading) from cell 1 is the lowest among those from all the cells, then the statistics of the DIP values on this position will be made.
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Figure 3: Cell layout of the studied scenario
Statistics have been made for the DIP ratios with Îor1/Ioc=-2 dB, 0 dB and 5 dB among the positions in the above cell layout. It should be noted that the Îor1/Ioc values are in the proximity of selected values [±0.5dB]. In Figure 4, a set of DIP ratio curves along the Îor1/Ioc=-2 dB are plotted vs. a fractional distance (the distance to the serving BS). The fractional distance is zero at the point closest to the serving BS and one at the point closest to the adjacent BS. For each chosen position (interval of fractional distance), a probability of occurrence is calculated. This probability is calculated by the normalized number of UEs with same Îor1/Ioc falling in the specific interval. In Figure 5 and Figure 6, similar curves were got for positions with Îor1/Ioc = 0 dB and Îor1/Ioc = 5 dB respectively.

It should be noted that for the given results, shadow fading was also simulated.
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Figure 4: DIP ratios for positions with Îor1/Ioc = -2 dB
[image: image8.emf]0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

-45

-40

-35

-30

-25

-20

-15

-10

-5

0

Fractional Distange Range

DIP Ratio (dB)

DIP Ratios for Ior hat1/Ioc = 0dB

DIP1

DIP2

DIP3

DIP4

DIP5

AWGN

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

Probability for Different Fractional Distance Range for Ior hat1/Ioc = 0dB

Fractional Distange Range

Probability


Figure 5: DIP ratios for positions with Îor1/Ioc = 0 dB
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Figure 6: DIP ratios for positions with Îor1/Ioc = 5 dB
Basically the above simulation results are in line with those from InterDigital that the DIP values vary widely for the positions with same Îor1/Ioc. Furthermore, from the above figures we can see that the DIP ratios are relative stable for the fractional distance range higher than 0.3, while the DIP values vary severely for the fractional distance range lower than 0.3. So we should further consider the interference scenario for different fractional distance range. One possible solution is to give two sets of DIP ratios that one is for the small fractional distance range lower than 0.3, the other is for the large fractional distance range higher than 0.3.
5 Conclusions
In this contribution, we present our simulation results for the DIP ratios. Our average DIP values between -3 dB and 10 dB are very well aligned with those from other companies. Furthermore, we also give our simulation results of DIP ratios along a fixed Îor1/Ioc. From our simulation results, it can be also seen that DIP values vary widely for the positions with same Îor1/Ioc. Furthermore, the DIP ratios are relative stable for the higher fractional distance range, while the DIP ratios vary severely for the lower fractional distance range. So it could be discussed in this group whether two sets of DIP ratios could be used for the interference scenario that one is for higher fractional distance and the other is for lower fractional distance.
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Annex A Main system level parameters
	Parameter


	Assumption

	Cellular layout
	Hexagonal grid, 19 sites with 3 sectors

	Site to site distance 
	1000m

	Propagation Model
	L= 128.1 + 37.6Log10(Rkm)

	Std. of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	2000MHz

	BS antenna gain
	14dBi

	BS antenna pattern
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is defined as the angle between the direction of interest and the boresight of the antenna, 
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 is the 3dB beamwidth in degrees, and  Am is the maximum attenuation. Front-to-back ratio, Am, is set to 20dB. 
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used is 70 degrees .

	BS total TX power
	20W

	UE antenna gain
	0dBi

	UE noise figure
	9dB
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