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1. Introduction

In RAN4 #60Bis meeting, it was agreed to use the similar methodology as HSDPA for LTE advanced receiver study item. Especially, the dominant interferer proportion (DIP) was also adopted as interference modelling methodology. Furthermore, it was agreed to define the detailed DIP profile based on the system level simulations in this meeting. 
In this contribution, the system level simulation results are provided to define the DIP profile for link level simulation. 
2. Simulation results and analysis

Two similar methodologies based on DIP were used to develop the interference profile in previous HSPA study [1]. 

· Interference profile based on median values
· Interference profiles based on weighted average throughput gain
In this contribution, the DIP interference profile is developed with methodology 1 for 3GPP Case 1 scenario.
2.1. Simulation results for Geometry

Firstly, Figure 1 shows the cumulative distribution function (CDF) of geometry. The geometry curve is aligned very well with the step 1a) results when RAN1 made the self evaluation for ITU submission. Since MMSE-IRC receiver is expected to provide more performance gain in high inter-cell interference condition e.g. cell edge area, the performance in case of low geometry is the most interesting and typical scenario. So, the 5%, 15%, 25%, 50% CDF of geometry are chosen as the study case. The corresponding geometry values are shown in Table 1.
[image: image1.emf]-5 0 5 10 15 20 25

0

10

20

30

40

50

60

70

80

90

100

Geometry dB

CDF of Geometry %

Geometry Distribution


Figure 1 Geometry CDF of 3GPP Case 1

Table 1  Geometry for X% CDF
	X% CDF
	Geometry dB 
	Selected Geometry

for study dB

	5%
	-1.87
	-1.5

	15%
	0.12
	0

	25%
	1.69
	1.5

	50%
	6.45
	6.5


2.2. Simulation results for DIPs

In order to decide the appropriate number of interferers to model for link level characterization, we initially evaluate interference statistics for the eight strongest interfering cells. Figure 2 shows the overall contribution of the eight strongest interfering cells to the total interference in the system. Both the average DIP value and the median DIP value (50% of DIP CDF) are collected from the simulation. Figure 3 shows the unconditional DIPs CDF of 8 strongest interferers. Also, the conditional simulation results for geometry -1.5dB, 0dB, 1.5dB and 3dB are shown in the annex.

There is a trade-off - a larger number of modelled interferers in the profile makes link level characterization simulations and eventual testing more complex, but it also makes the interference model more accurate [2]. Based on the simulation results, it can be observed that the five strongest interferers contribute a large majority of the total interference.
Proposal 1: The number of modelled interferers should not more than 5. It is preferred to model 3 interferers to reduce the complexity.
Figure 4 shows median values of conditional DIPs for different values of geometry. Similar to the conclusion in [2], it is observed that there is not a large variability in DIP values for different geometries. So, it is preferred to simplify the number of simulation scenarios by defining an interference profile with a single set of median DIP values for all geometries as [2]. Thus, an interference profile is developed on the basis of averaging unconditional median DIP values as shown in Table 2.

Table 2 Suggested DIP profile
	
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	Suggested value

(dB)
	-3.2483
	-6.8642
	-11.387
	-13.854
	-15.963
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Figure 2 Median and Average DIPs of 8 Strongest Interferers (Unconditional)
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Figure 3 DIPs CDFs of 8 Strongest Interferers (Unconditional)
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Figure 4 Conditional Median DIPs
3. Conclusions
In this contribution, the simulation results for DIP interference modelling are provided. Based on the simulation results, it is proposed:
· Proposal 1: The number of modelled interferers should not more than 5. It is preferred to model 3 interferers to reduce the complexity.
· Proposal 2: The DIP profiles in Table [2] is suggested to be considered when defining the DIP profiles.
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Annex: Simulation results for conditional DIPs
Figure 5 shows the median and average DIPs of 8 strongest interferes conditioned on geometry -1.5dB, 0dB 1.5 dB and 6.5dB.

Figure 6 shows the DIP CDF of 8 strongest interferes conditioned on geometry -1.5dB, 0dB 1.5 dB and 6.5dB.
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Figure 5 Median and Average DIPs of 8 Strongest Interferers (Conditional)
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Figure 6 DIPs CDFs of 8 Strongest Interferers (Conditional)
