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1. Introduction
The Simulation assumptions for LTE Home Node B were approved in [1] and LTE Home Node B interference scenarios were agreed in [2]. This document presents analysis of the interference from Home Node B Tx to Macro UE Rx for the case of dedicated carrier operation.
2. Discussion

The simulation parameters mostly follow the evaluation methodology document in [1] with the following specific parameters listed in Table 2-1 and 2-2.

Table 2-1 System simulation parameters
	Parameter
	Macro cell
	Home eNodeB

	Cellular Layout
	Hexagonal grid, 3 sectors per site, reuse 1
	Urban Dual-strip 

	Inter-site distance
	500m
	-

	Number sites
	19 (=57 cells) with wrap-around
	-

	Carrier Frequency
	2000 MHz
	2000 MHz
 (HENB deployed on a difference carrier other than that used for MHB)

	Shadowing standard deviation
	8 dB
	4 dB

	Auto-correlation distance of Shadowing 
	50 m
	3 m

	Shadowing correlation
	Between cells
	0.5
	

	
	Between sectors
	1.0
	

	Penetration Loss (assumes UEs are indoors) 
	10dB

	Antenna pattern
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	Omni-directional

	BS antenna gain after cable loss
	14 dBi
	0 dBi

	BS noise figure
	5 dB
	8 dB

	Number of BS antennas
	1 Rx, 1 Tx
	1 Rx, 1 Tx

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9dB

	Number of UE antennas
	1 Rx, 1 Tx

	Total BS TX power (Ptotal)
	46dBm
	Vary between 0-20 dBm

	UE power class
	23dBm

	Minimum distance between UE and cell
	35 m
	1 m


Table 2-2 Urban dual-strip parameters
	Parameter
	Urban

	Apartment/House size
	10m(X)×10m(Y)

	N (number of cells per row )
	10

	M (number of blocks per sector)
	1

	L (number of floors per block)
	6

	R (deployment ratio)
	0.2, 0.5, 1

	P (activation ratio)
	50%, 75%

	Number of active femto UEs per femto-cell
	1

	Allow Femto blocks to overlap
	No


3. Simulation results

Simulation results are given as the performance degradation of Macro NB downlink throughput loss v.s. Home eNB output power.  Deployment ratio of 20%, 50% and 100% are evaluated based on different activation ratio of 50% and 75%. Figure 1 gives simulation results of 50% activation ratio for each deployment ratio. Figure 2 gives simulation results of 75% activation ratio for each deployment ratio. 
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Figure 1 Macro NB downlink throughput loss v.s. Max HeNB output power, activation ratio 50%
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Figure 1 Macro NB downlink throughput loss v.s. Max HeNB output power, activation ratio 75%

Table 3-1 summarizes max allowable HeNB output power for different deployment scenario. It is seen that interference to MHB downlink increases with the deployment ratio and activation ratio. For the case of low deployment ratio (#1, 2, 4, 5), the maximum allowable HeNB output power can be set up to 20dBm. But for some high deployment and high activation ratio scenario (#3, 6), the maximum allowable HeNB output power should be limited.  
	#
	HeNB Deployment Ratio（%）
	HeNB Activation Ratio=（%）
	UE Indoor Ratio（%）
	Number of HeNB floor
	Number of Port
	HeNB output power /dBm( at throughput Loss 5%)

	1
	20
	50
	80
	6
	1
	>20

	2
	50
	50
	80
	6
	1
	>20

	3
	100
	50
	80
	6
	1
	16.59

	4
	20
	75
	80
	6
	1
	>20

	5
	50
	75
	80
	6
	1
	>20

	6
	100
	75
	80
	6
	1
	14.32


4. Conclusion
This document evaluated the impact of HeNB output power on MNB downlink performance in terms of throughput loss. For low deployment ratio scenario, the maximum allowable output power for HeNB can be set up to 20dBm from HeNB to MNB downlink interference point of view. But for high deployment ratio scenario the output power should be limited to a low level in order to protect the MNB downlink, thus interference mitigation technique is needed.
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