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1. Introduction
In RAN4 #74, there was first discussion on the work scope of CRS-IM WI and following WF was agreed [1]. 

· For interference modelling, the following options can be considered as start point:
· Option 1: The interference modelling is derived based on the available results for homogeneous network.
· Option 2:  Run new system level simulation for TM10 to extract the interference modelling
· The detail simulation assumption are given in the following slides. 
· Other options are not excluded. 
· Interference modelling shall be prioritized in the next meeting
In this contribution, we provide interference modeling for CoMP scenario 3 deployment with dynamic port selection (DPS). We choose CoMP scenario 3 with DPS as target deployment model since CRS interference issue is more prominent in heterogeneous network deployment and DPS is most relevant CoMP scheduling scheme for TM10.
2. Interference modeling
2.1. Deployment scenario
CoMP scenario 3 is CoMP deployment model for heterogeneous network with ideal backhaul as shown in Figure 1. System level simulation parameters for CoMP scenario 3 is summarized in table A.1-1 of TR 36.810 [2]. In this deployment model, there are multiple low power RRHs within the macro cell coverage and transmission/reception points created by the RRHs have different cell IDs than the macro cell. Since RRHs have different cell ID, CRSs from macro cell and pico RRHs could interfere one another. For system level simulation parameters, we assumed following in our simulation. 
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Figure 1. CoMP scenario 3 deployment

· ITU UMa for macro and UMi for low power nodes

· 100% UE is dropped outdoors with no outdoor in-car penetration loss or outdoor to indoor penetration loss

· For UMi, carrier frequency is 2GHz. 

· UE noise figure is 9dB.

· Minimum distance for macro-RRH is 75m, macro-UE is 35m, RRH-RRH is 40m and RRH-UE is 10m. 

· For number of lower power node per macro-cell, config #4b with N=4 is assumed. 

· Tx power is 46dBm for macro cell and 30dBm for low power node. 
· For low power node, antenna tilt is 0 degrees. 

· Antenna gain is 17dBi for macro cell and 5dBi for low power loss

· 2/3 of UEs are placed within 40m radius of low power nodes. 
· Handover hysteresis is 3dB.

2.2. Interference modeling method
We reuse interference modeling method from CRS-IM study item as summarized in [3]. Same statistical measures are used to define interference condition to be used in link level performance evaluation. 
2.2.1. Full buffer geometry

For each run of system level simulation, 4 RRHs are randomly placed within each macro cell coverage. On top of that, multiple UEs are randomly placed within the network under the constraint that 2/3 of UEs are placed within 40m of RRHs. Serving cell of each UE is determined assuming 3dB handover bias. Full buffer geometry 
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 of each UE is determined as 
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Here, 
 
 denotes the received power spectral density of serving cell,
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denote the received power spectral density from non-serving cells and  denotes other cell interference and thermal noise. In the subsequent interference modelling, only UEs around 5%-tile geometry is considered. 
2.2.2. Partial loading 
Partial loading is modeled as full PRB on/off in the simulation. For given resource utilization (RU), all eNBs are modeled as either fully loaded or completely unloaded cells. The probability of a cell being loaded is equal to RU and loading of each cell is decided independently irrespective of power class of eNB.
2.2.3. DPS modeling

For each 5%-tile geometry UE under consideration, we can pick up to 3 strongest cells to be included in CoMP set. Cells to be included in the CoMP set is required to be within 9dB of strongest cell. Note that cells in CoMP set can be either macro cell or pico cells and there is no constraint on the number of macro cells in CoMP set. With 9dB CoMP threshold, 14% of UES have 2 cells and 86% of UEs have 3 cells in the CoMP set. 
For each cell within CoMP set, we can derive 
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Here 
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 represents loading status of cell 
[image: image13.wmf]k

, i.e., 
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 is other cell interference under partial loading given by 
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. eNB for PDSCH transmission is determined as the one with highest 
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. Note that strongest cell is not always selected for PDSCH transmission due to varying interference condition under partial loading. Table 2 show the probability of PDSCH being transmitted by non-serving cell for 5%-tile geometry UEs. 
Table 1. Probability of PDSCH being transmitted by non-serving TP for 5%-tile geometry UEs

	RU (%)
	10
	20
	30
	40
	50

	non-serving cell probability
	15
	23
	27.5
	28.5
	27


2.2.4. Interference profile

Once eNB for PDSCH transmission is determined by DPS scheduling, we can calculate geometry sample 
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Here, 
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 is for eNB that was selected for PDSCH transmission and 
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 are for strongest and second strongest interference cell. Following the same method in [3], geometry samples are binned into 20 bins of 
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 with 5% probability in each bin. Interference profile is determined as the average of geometry samples within each bin. Table 2 shows interference profile for 10%, 20%, 30%, 40% and 50% RU. 
Table 2. Interference profile for 5%-tile geometry UE
	RU=10%
	RU=20%
	RU=30%
	RU=40%
	RU=50%
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	8.14
	3.92
	2.04
	6.49
	1.80
	0.36
	5.51
	0.63
	-0.67
	4.65
	-0.36
	-1.52
	4.05
	-1.07
	-2.28

	10.58
	7.78
	4.73
	8.26
	5.00
	2.51
	6.95
	3.42
	1.29
	5.95
	2.19
	0.35
	5.17
	1.40
	-0.31

	12.51
	10.18
	6.82
	9.37
	7.08
	3.83
	7.96
	5.33
	2.40
	6.88
	3.90
	1.44
	6.13
	2.91
	0.78

	14.28
	12.21
	8.56
	10.48
	8.64
	4.90
	8.72
	6.83
	3.39
	7.50
	5.36
	2.10
	6.77
	4.21
	1.48

	15.83
	13.98
	10.45
	11.58
	10.00
	6.29
	9.45
	8.01
	4.09
	8.01
	6.57
	2.83
	7.17
	5.45
	1.80

	17.33
	15.61
	11.91
	12.63
	11.28
	7.27
	10.29
	9.10
	5.08
	8.82
	7.57
	3.63
	7.68
	6.47
	2.53

	18.77
	17.17
	13.56
	13.74
	12.58
	8.46
	11.25
	10.08
	6.01
	9.52
	8.50
	4.21
	8.46
	7.33
	3.27

	20.14
	18.70
	14.85
	14.86
	13.78
	9.75
	11.95
	11.12
	6.67
	10.16
	9.42
	5.00
	9.18
	8.19
	3.85

	21.69
	20.37
	16.48
	15.96
	14.98
	10.86
	12.84
	12.21
	7.82
	10.91
	10.27
	5.72
	9.60
	9.08
	4.43

	23.33
	22.07
	18.12
	16.98
	16.18
	12.02
	13.91
	13.25
	8.73
	11.64
	11.21
	6.47
	10.40
	9.90
	5.28

	25.12
	23.82
	19.96
	18.12
	17.43
	13.32
	14.82
	14.32
	9.88
	12.60
	12.23
	7.40
	11.04
	10.74
	5.70

	26.82
	25.60
	21.81
	19.31
	18.76
	14.59
	15.86
	15.45
	10.91
	13.62
	13.21
	8.29
	12.08
	11.71
	6.77

	28.54
	27.44
	23.59
	20.81
	20.30
	16.00
	16.84
	16.60
	12.20
	14.55
	14.20
	9.40
	13.02
	12.69
	7.39

	30.33
	29.38
	25.28
	22.61
	22.02
	17.73
	18.19
	17.91
	13.64
	15.50
	15.32
	10.55
	13.98
	13.65
	8.62

	32.40
	31.44
	27.47
	24.52
	23.95
	19.84
	19.84
	19.56
	15.38
	16.59
	16.55
	12.13
	15.00
	14.78
	9.81

	34.78
	33.82
	29.93
	26.74
	26.15
	22.24
	21.79
	21.48
	16.96
	18.26
	18.09
	13.77
	16.07
	16.07
	11.47

	37.32
	36.40
	32.37
	29.16
	28.70
	24.63
	24.16
	23.81
	19.69
	20.24
	20.12
	15.60
	18.05
	17.79
	13.48

	40.12
	39.28
	35.31
	32.31
	31.73
	27.88
	27.14
	26.84
	23.00
	22.94
	22.72
	18.53
	20.41
	20.15
	15.82

	43.44
	42.75
	38.52
	36.32
	35.89
	31.92
	31.28
	30.90
	27.09
	26.97
	26.79
	22.85
	23.86
	23.68
	19.60

	49.35
	49.03
	43.85
	43.09
	43.02
	38.15
	39.12
	39.06
	34.15
	35.49
	35.50
	30.76
	32.58
	32.68
	27.83


3. Conclusions

In this contribution, we provided system level simulation results for interference modeling for CoMP scenario 3 deployment with DPS. We modeled partial loading interference with DPS scheduling and generated interference profile for dominant interference cells. We would like to propose to adopt interference profile from our study in the link level performance evaluation for CRS-IM in TM10. 
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