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1. Introduction

At the RAN4#60bis meeting, the simulation assumptions for interference modelling were agreed [1]. In [1], the dominant interferer proportion (DIP) [2], which was defined as a key parameter in order to define the interference power, was introduced for interference modelling in order to evaluate the link level performance of enhanced UE receivers. Furthermore, [1] indicated that system level simulations for DIP evaluation should focus on homogeneous deployments in 3GPP case 1 scenario (3GPP case 3 may be studied additionally), and two cases for the synchronization between eNBs were needed for the evaluation on FDD and TDD deployment. 

· Case 1: Synchronized network, i.e., all eNBs are synchronized

· Case 2: Asynchronized network, i.e., only collocated eNBs are synchronized

Case 1 was prioritized and Case 2 might be investigated after the evaluation for Case 1 in [1].
In this contribution, we evaluate the DIP performance using the agreed simulation assumption, i.e., homogeneous deployments in 3GPP case 1 scenario and synchronized network. Based on the DIP performance, we discuss the interference profiles which are used for link level performance evaluation of enhanced UE receivers. Furthermore, we also discuss the ratio of Rank-1 and Rank-2 transmission for interference signals based on the user throughput performance results.
2. Interference Modelling for Link Level Simulation
2.1 Dominant Interferer Proportion (DIP) Definition

As described in [1], in the investigations on HSDPA SI, the dominant interferer proportion (DIP) was defined as a key parameter in order to define the interference power. The inter-cell interference is categorized into two parts on asynchronized network. Therefore, the DIP was defined as the ratio of the power of a given interfering eNodeBs over the total other cell interference power. The DIP of synchronized, and asynchronized interference, 
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where 
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is the average received power from the j-th strongest eNodeB for synchronized, and asynchronized interference (
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 implies serving cell), N is the thermal noise power over the received bandwidth, and NBS is the total number of eNodeBs considered including the serving cell. Ioc is defined as follows.
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Note that power from the serving cell, 
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, is never included in any DIP calculation.
2.2 Simulation Assumptions for DIP Performance Evaluation

Simulation assumptions for interference modelling, i.e., DIP performance evaluation, are shown in Table 1, which was agreed at the RAN4#60bis meeting [1]. As shown in Table 1, we employ homogeneous deployments in 3GPP case 1 scenario. Synchronized network is assumed since this is prioritized compared to asynchronized network [1]. For the traffic model, we investigate the full-buffer model since this model was assumed as a baseline in [1]. Regarding geometries for DIP evaluation, the low geometries i.e., 0 dB and -3 dB cases, are assumed because the enhanced UE receiver can be expected to improve the throughput performance especially in the cell-edge. Furthermore, we also investigate the higher geometries such as 5 dB and 10 dB to make it possible to evaluate the performance for Rank-2 transmission at the next phase, i.e., link level performance evaluation. In this contribution, we evaluated the CDF performance of DIP for each geometry case. From DIP1 to DIP5 are evaluated, i.e., from the 1st strongest interfering cell to 5th strongest interfering cell are considered. To evaluate under the fixed geometry conditions, we investigate the CDF performance for UEs fall in the target geometry with (0.2 dB. As a DIP performance metric, we employ the median value of the CDF performance for each geometry case for simplicity because of time limitation of SI phase.
Table 1. Simulation assumptions for interference modelling

	Parameter
	3GPP Case 1

	Bandwidth
	10 MHz

	Carrier frequency
	2000 MHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site
	500 m

	Distance-dependent path loss
	L = 128.1 + 37.6log10(R), R: km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration loss
	20 dB

	Antenna pattern
	Horizontal
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Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.
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	Combining method in 3D antenna pattern
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	Total BS TX power (Ptotal)
	46 dBm

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Full buffer traffic


2.3 Interference Profiles based on DIP Performance Evaluation Results

Table 2 shows the median values of each DIP CDF performance for each geometry case. From the results, the characteristics for DIPs are slightly different with each other according to geometry cases. Therefore, link level performance evaluation for enhanced UE receivers should be performed using the interference profiles based on the DIP sets described in Table 2 according to each geometry case. Regarding the number of interfering cells for link level simulation, at least 2 cells should be considered for the cell-edge performance evaluation, i.e., low geometry cases such as -3 dB and 0 dB.  However, considering medium geometry cases, especially the 10 dB case, the difference between DIP2 and DIP3 is smaller than that of other geometry cases. Therefore, we consider that the number of interfering cells for link level simulation may be required for more than 2 cells. 
Note that the DIP CDF performance results for each geometry case considered in this contribution are shown in the Annex 1.

Table 2. Median value of each DIP CDF performance for 3GPP Case 1
	Geometry
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	-3 dB
	-3.02
	-4.97
	-17.65
	-22.17
	-24.61

	0 dB
	-3.01
	-7.42
	-12.97
	-14.76
	-16.37

	5 dB
	-3.08
	-8.29
	-11.44
	-13.05
	-15.05

	10 dB
	-3.92
	-7.74
	-9.69
	-12.01
	-15.15


2.4 Ratio of Rank-1 and Rank-2 transmission Evaluation Results

We also evaluate the ratio of Rank-1 and Rank-2 transmission for interference signals based on the user throughput performance results. For this evaluation, we employ the multi-cell link simulation described in [3]. The detailed simulation parameters are shown in the Annex 2.

Table 3 shows the probabilities of Rank-1 and Rank-2 transmission cases for the desired UE when assuming TM9 and Rel.8 baseline receiver, i.e., MMSE receiver. From the results, we can see that Rank-1 transmission case is dominant. This means that the interfering cells are expected to transmit signals using Rank-1. Since the enhanced UE receiver can effectively suppress the interference when the number of transmission ranks at the interfering cell is low, i.e., Rank-1 transmission case, the large effects of enhanced UE receivers are expected to be achieved assuming this assumption compared to the gains assuming equivalent probabilities of Rank-1 and Rank-2 transmission for interfering cells. Therefore, in order to evaluate the actual gains of enhanced UE receivers, the ratio of Rank-1 and Rank-2 transmission should be reflected for link level performance evaluation.
Table 3. Probabilities of Rank-1 and Rank-2 transmission cases for Rel.8 baseline receiver in TM9
	
	Rank-1
	Rank-2

	Probability (%)
	86.9
	13.1


3. Conclusion
In this contribution, we evaluated the DIP performance using homogeneous deployments in 3GPP case 1 scenario and synchronized network. Based on the DIP evaluation results, i.e., the median values of DIP CDF performance for each geometry case, we observed the followings.

· Interference profiles for link level performance evaluation
	Geometry
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	-3 dB
	-3.02
	-4.97
	-17.65
	-22.17
	-24.61

	0 dB
	-3.01
	-7.42
	-12.97
	-14.76
	-16.37

	5 dB
	-3.08
	-8.29
	-11.44
	-13.05
	-15.05

	10 dB
	-3.92
	-7.74
	-9.69
	-12.01
	-15.15


· Number of interfering cells for link level simulation
At least 2 cells should be considered for the cell-edge performance evaluation, i.e., low geometry cases such as -3 dB and 0 dB.  However, considering high geometry cases, we considered that the number of interfering cells for link level simulation may be required for more than 2 cells.
Furthermore, we also discussed the ratio of Rank-1 and Rank-2 transmission for interference signals based on the user throughput performance results. From the results, we observed the followings.

· Ratio of Rakn-1 and Rank-2 transmission for each interfering cell

Rank-1 transmission case was expected to be dominant for each interfering cell as follows. Therefore, we considered that the ratio of Rank-1 and Rank-2 transmission should be reflected for link level performance evaluation.
	
	Rank-1
	Rank-2

	Probability (%)
	86.9
	13.1
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Annex 1  DIP CDF Performance Evaluation Results
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 (a) Geometry = -3 dB                                                       (b) Geometry = 0 dB 
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 (c) Geometry = 5 dB                                                       (d) Geometry = 10 dB 

Figure A1 – DIP CDF performance for 3GPP Case 1.
Annex 2  Simulation Assumptions for Ratio of Rank-1 and Rank-2 transmission

Table A1. Additional simulation assumptions compared to Table 1
	Parameter
	Value

	Bandwidth
	5 MHz

	Total BS TX power (Ptotal)
	43 dBm

	Transmission mode on serving and interfering cells
	TM 9

	Number of transmission ranks for interfering cells

% of rank-1 and % of rank-2
	Randomly changing from subframe to subframe

50%:50%

	MIMO configuration
	2 x 2, low correlation 

	Channel model
	6-ray TU (3 km/h)

	CRS configuration
	2 CRS are only existed  in 1st OFDM symbol

	CSI-RS configuration
	2 CSI-RS and 10msec periodicity

	PCFICH
	CFI = 3

	H-ARQ
	8 HARQ processes and max 3 transmissions

	Resource allocation
	4 PRB

	Scheduler
	Round robin scheduler

	Receiver
	Rel. 8 baseline receiver (MMSE receiver)






































































































































- 1/5 -

_1378988801.unknown

_1378989015.unknown

_1379486844.unknown

_1379486901.unknown

_1379486911.unknown

_1379487039.unknown

_1379486864.unknown

_1379486653.unknown

_1379486702.unknown

_1379486571.unknown

_1378988866.unknown

_1378988908.unknown

_1378988835.unknown

_1378988724.unknown

_1378988734.unknown

_1378988658.unknown

