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1. Introduction
During RAN4 #38 in Denver, it was agreed that RAN-4 companies would measure the DIP (Dominant Interferer Profile) statistics from a static network simulator using the assumptions as outlined in [1]. 
We summarize here the main system level parameters that were used in the network simulation. These system level parameters were intended to characterize a system that has a higher level of inter-cell interference.

Table 1.Parameters for evaluation of main system level parameters

[image: image1.emf]Parameter      Assumption as in 25.848 V4.0.0   Cellular layout  Hexagonal grid, 19 sites with 3 sectors   Site to site distance   1000 m   Propagation Model  L = 128.1 + 37.6 Log 10 (R km )   Std. of slow fading  8 dB   Correlation between sectors  1.0   Correlation between  sites  0.5   Carrier frequency  2000MHz   MCL  70 dB   BS antenna gain  14dB   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  A m  is the maximum  attenuation. Front - to - back ratio, A m , 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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DIP is defined by

Note that the serving cell is excluded. It was agreed that statistics for the 8 strongest interferes would be tracked.

2. Long Term Geometry Plot 

To help in calibrating different simulation results, we present first the long term geometry based on the simulation assumptions chosen by RAN-4.
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Figure 1: Long Term Geometry

Note that the median geometry for the cell is approximately 3 dB.
3. DIP Statistics 

In the figure below, the DIP statistics for the 8 strongest interferers is shown (averaged over all geometries). Note that Ic represents the denominator in the definition of DIP

[image: image3.emf]Interferer Profiles

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-20 -15 -10 -5 0

dB

CDF

Ior1/Ic

Ior2/Ic

Ior3/Ic

Ior4/Ic

Ior5/Ic

Ior6/Ic

Ior7/Ic

Ior8/Ic


Figure 2: Interferer Profiles Averaged Over All Geometries

One question that was open from the last meeting is whether these profiles change as a function of user geometry. We ran these simulations and collected statistics for users who had -3, 0, 5, and 10 dB geometries (within +/- 0.1 dB of these values). We plot below the median interferer ratios at different geometries. 
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Figure 3: Interferer Profiles for different Geometry Values

We note that the ratios are relatively independent of the geometry values of the user and are similar to the median values obtained from Figure 2 (averaged over all geometries).

Recommendation 1: Use the median interferer ratio values averaged over all geometries.

4. How Many Interferers Are Needed? 

For the Study Item phase, we propose that the link level interferer models should be as accurate as possible without requiring very high simulation complexity. In our view, the number of interferers chosen should capture at least 80% of the total inter-cell interference + No.

In the figure below, we plot the cumulative interferer contribution as a function of the number of interferers. This is based on Figure 1.
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Figure 4: Sum of Median Interferer Powers

We note that using 5 interferers allows us to capture approximately 80% of the total interference (inter-cell + No) in the system.

The remaining interference can be modelled as AWGN.

Recommendation 2: Model the 5 strongest interferers with actual structured transmission on the down link in the link level simulation. The rest of the interference can be modelled as AWGN.

5. Link Level Simulator Proposal 

The figure below summarizes our proposal for the link level simulation to determine the performance of an interference canceller in the UE.
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Figure 5: Link Level Simulation Proposal

Note the following:

· Gi = DIPi
· G+G1+G2+G3+G4+G5 = 1

·  is used to set geometry

· (i = fixed delay in chips 

The DIP values are set according to Table 1.

	
	Median DIP values (dB)

	G1
	-4.1

	G2
	-7.3

	G3
	-10.0

	G4
	-12.0

	G5
	-13.6

	G
	-6.7


Table 1: Median DIP Values
The delays i are as defined in Table 2.

	
	Delay in Chips

	1
	TBD

	2
	TBD

	3
	TBD

	4
	TBD

	5
	TBD


Table 2: Delay Values
6. Conclusions 

In this contribution we have provided the output of a static network simulator using the agreed simulation assumptions in RAN-4. A link level simulation model for the interference has also been proposed.
The link level interference model proposed here can be used to compare performance results for different receiver implementations for the HSDPA case. The model may also applicable to the non-HSDPA case without soft-handoff.
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		Assumption as in 25.848 V4.0.0



		Cellular layout

		Hexagonal grid, 19 sites with 3 sectors



		Site to site distance 

		1000 m



		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



		MCL

		70 dB



		BS antenna gain

		14dB



		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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