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1. Introduction
It has been agreed that power control at HeNB can be applied for handling co-channel Macro-HeNB deployment eICIC. While reducing the radiated power at a HeNB also reduces the total throughput of HeNB users, it may significantly improve the performance of victim MUEs. In [1], a set of parameters and framework for eICIC power setting is described.
This contribution will present the simulation result for parameters optimization and discussion.

2. Home eNB eICIC Power setting
Let Pmax and Pmin denote the maximum and minimum HeNB transmit powers, respectively, CRS Êc denote the received Reference Signal Received Power per resource element from the strongest co-channel MeNB at a HeNB, X, Y, α and β denote scalar power control variable, which need to be optimized. The power setting is as following:
	Input Conditions
	Output power, Pout

	Ioh (DL) > CRS Êc + 10log10(
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To optimize the parameters, we first decompose the above approach into several cases, which can be listed as follows.

	Input Conditions
	Output power, Pout

	Ioh (DL) > CRS Êc + 10log10(
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	else
	Pmax


	CRS Êc ≥ -127 dBm,  Iob ≥ [β] dBm
	≤ max (Pmin, min (Pmax, CRS Êc + 
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Case 1) Combined case1 and case2
3. Simulation Results
Simulation results are presented for the urban “dual stripe” deployment model assuming a macro network with 500m ISD. The downlink scheduler is a round robin scheduler. The Full Buffer traffic model is assumed. For brevity only results for HeNB deployment ratio 0.2 are presented.
As accepted that when comparing the performance, the starting point for the comparison should be MUE throughput statistics when the macrocell handles the total population of UEs (including those UEs which would be handled by femtos when femtos are present). 
3.1 Case 1
3.1.1 Case with 20 MUEs per cell, 20% MUEs in dual strip apartment 
Figure 1 shows the DL throughput distributions of MUEs and HUEs with different parameters.
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a) MUE throughput
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b) MUE throughput (zoom)
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c) HUE throughput


Figure 1 MUE and HUE Throughput, deployment ratio 0.2
3.1.2 Case with 20 MUEs per cell, 40% MUEs in dual strip apartment
Figure 2 shows the DL throughput distributions of MUEs and HUEs with different parameters.
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a) MUE throughput
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b) MUE throughput (zoom)
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c) HUE throughput 


Figure 2 MUE and HUE Throughput, deployment ratio 0.2
3.2 Case 2
3.2.1 Case with 20 MUEs per cell, 20% MUEs in dual strip apartment 
Figure 3 shows the DL throughput distributions of MUEs and HUEs with different parameters.
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b) MUE throughput
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b) MUE throughput (zoom)
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c) HUE throughput


Figure 3 MUE and HUE Throughput, deployment ratio 0.2
3.2.2 Case with 20 MUEs per cell, 40% MUEs in dual strip apartment
Figure 4 shows the DL throughput distributions of MUEs and HUEs with different parameters.
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b) MUE throughput
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b) MUE throughput (zoom)
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c) HUE throughput 


Figure 4 MUE and HUE Throughput, deployment ratio 0.2
3.3 Case 3
3.3.1 Case with 20 MUEs per cell, 10% MUEs in dual strip apartment 
Figure 5 shows the DL throughput distributions of MUEs and HUEs with different parameters.
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c) MUE throughput
	[image: image24.emf]0 10 20 30 40 50

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

MUE Thpt (kb/s)

CDF

HeNB deployment ratio 0.2, 20% MUE in dual strip appartment

 

 

No femto

Fixed Pmax=10dBm

Fixed Pmax=0dBm

Y=30dB, Alpha=10dBm, Beta=-113dBm, X=55dB

Y=30dB, Alpha=10dBm, Beta=-103dBm, X=55dB

Y=20dB, Alpha=10dBm, Beta=-113dBm, X=55dB

Y=20dB, Alpha=10dBm, Beta=-103dBm, X=55dB

Y=10dB, Alpha=10dBm, Beta=-103dBm, X=55dB


b) MUE throughput (zoom)
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c) HUE throughput


Figure 5 MUE and HUE Throughput, deployment ratio 0.2
3.3.2 Case with 20 MUEs per cell, 40% MUEs in dual strip apartment
Figure 6 shows the DL throughput distributions of MUEs and HUEs with different parameters.
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c) MUE throughput
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b) MUE throughput (zoom)
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c) HUE throughput 


Figure 6 MUE and HUE Throughput, deployment ratio 0.2
4. Discussion of Results
We consider the 10 percentile MUE throughputs below.
	Case (with total 20 MUEs per cell, 20% UEs in the dual strip apartment)
	10 percentile MUE throughput (kb/s)
	Mean HUE throughput (Mb/s)

	No HeNB, associated HUEs served by MeNB 
	37.5
	N/A

	20 dBm fixed power
	0
	16.8

	0 dBm fixed power
	41
	5.9

	Y=30dB, Alpha=10dBm, Beta=-103dBm, X=55dB, Pmin=0dBm
	32
	11.7

	Y=20dB, Alpha=10dBm, Beta=-113dBm, X=55dB, Pmin=0dBm
	30
	11.9

	Y=30dB, Alpha=10dBm, Beta=-113dBm, X=55dB, Pmin=0dBm
	34
	10.8


	Case (with total 20 UEs per cell, 40% UEs in the dual strip apartment)
	10 percentile MUE throughput (kb/s)
	Mean HUE throughput (Mb/s)

	No HeNB, associated HUEs served by MeNB 
	27
	N/A

	20 dBm fixed power
	0
	16.9

	0 dBm fixed power
	11
	5.9

	Y=20dB, Alpha=10dBm, Beta=-103dBm, X=55dB, Pmin=0dBm
	2
	11.3

	Y=20dB, Alpha=10dBm, Beta=-103dBm, X=55dB, Pmin=-10dBm
	9.5
	6.9

	Y=20dB, Alpha=10dBm, Beta=-103dBm, X=45dB, Pmin=-10dBm
	18.5
	6.1

	Y=30dB, Alpha=10dBm, Beta=-103dBm, X=45dB, Pmin=-10dBm
	27.6
	5.0


5. Conclusions 
Simulation results using the simulation assumptions as described in [2] are presented for different parameters to specifying the HeNB power limits in the case of co-channel operation with macro eNBs. It is important to consider the impact of data offload from the macrocell. Therefore the starting point for the comparison should be MUE throughput statistics when the macrocell handles the total population of UEs. Based on the results, a good set of candidate for optimized parameters is Y=30dB, Alpha=10dBm, Beta = -103dBm, Y = 45-70dB,  Pmax = 20dBm,  Pmin=-10dBm.
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