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1. Introduction
In [1], a set of parameters and framework for power setting at HeNB is described for handling co-channel Macro-HeNB deployment eICIC.  In previous meeting [2][3][4][5], all the parameters except Pmin had been discussed and finalized.
This contribution will finalize the Pmin requirements.
In addition, this contribution will provide some dedicated simulation result to show that the issues in [7] can be avoid with current parameter setting.
2. Home eNB eICIC Power setting
In this contribution, we only focus on the parameters need to be finalized from last meeting, the Pmax, Pmin corresponding the maximum, minimum HeNB transmit powers, respectively. The power setting is as following:
Table: Home BS output power for co-channel E-UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh (DL) > CRS Êc + 10log10(
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and 

Option 1: CRS Êc ≥  -127 dBm or

Option 2: CRS Êc ≥ -127 dBm and Iob > -103 dBm
	≤ 10 dBm 


	Ioh (DL) ≤ CRS Êc + 10log10(
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and 

Option 1: CRS Êc ≥ -127 dBm or 
Option 2. CRS Êc ≥ -127 dBm and Iob > -103 dBm
	≤ max (Pmin, min (Pmax, CRS Êc + 10log10(
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30 dB ≤ X ≤ 70 dB 




3. Simulation for parameters optimization
Simulation results are presented for an urban residential area deployment model, containing 2 dense arpartment, 3 middle dense apartment, and 10 dwelling houses, assuming 2 MeNBs and 15 CSG HeNBs. 10 MUEs with VoIP traffic model move along predefined paths according to pedestrian model of mean speed 1.1m/s.
A pedestrian MUE carrying a VoIP service is considered to fall in outage if it cannot receive control data (user SINR is smaller than −4dB for a time interval of 200ms).
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MeNB signal SINR distribution without Power setting
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Figure 1 MeNB signal SINR distribution without eICIC power setting
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Figure 2 predefined paths and waypoint according to pedestrian model
3.1 Pmin finalization
In the observation [4], it had shown that to protect the 5% MUE throughput, the Pmin should be at least -10dBm.

3.1.1 HeNB signal SINR observed by HUE
Figure 1 shows the average HeNB signal SINR observed by HUE with Pmin=-10dBm during simulation.
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HeNB signal SINR distribution with Power setting option 1
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a) HeNB signal SINR distribution with Power setting option 1
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HeNB signal SINR distribution with Power setting option 2
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b) HeNB signal SINR distribution with Power setting option 2


Figure 3 HeNB signal SINR distribution
Observation: from the simulation result, the option2 will have average 8dB higher of the SINR observed by HUE, it is because for option1 the HeNB will decrease the power even without victim MUE. For both option, a target HUE throughput can be guaranteed by carefully choosing the X during the power setting.
3.1.2 MeNB signal SINR observed by MUE
Figure 2 shows the average MeNB signal SINR observed by MUE with HeNB Pmin=-10dBm during simulation..
	[image: image11.emf]metres

metres

MeNB signal SINR distribution with Power setting option 1

 

 

MeNB

HeNB

HeNB

HeNB

HeNB

HeNBHeNB

HeNB

HeNB

HeNB

HeNB

HeNB

HeNB

HeNB

HeNB

50 100 150 200 250 300

0

50

100

150

200

250

300

dB

-80

-60

-40

-20

0

20

40

60


a) MeNB signal SINR distribution with Power setting option 1
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b) MeNB signal SINR distribution with Power setting option 2


Figure 4 MUE and HUE Throughput, deployment ratio 0.2
Observation: from the simulation result, both options have more than 10dB SINR improvement for the MUE, there are about average 2dB higher of the SINR observed by MUE in option1 than option2, it is because the HeNB in most of time will not in eICIC power setting in option2, so the interference is slightly higher, but it will greatly increase the average throughput of the HUE. 
3.2 Performance comparison (500 seconds simulation)
	eICIC methods
	Number of MeNB-MeNB HOs
	Number of HUE outages
	Number of HeNB-MeNB HOs
	Number of MUE outages
	Average accumulated MUE throughput [kbps]
	Average HUE  throughput [Mbps]
	eICIC power setting action number

	no eICIC power setting
	3
	0
	0
	67
	165.01
	16.8
	-

	eICIC power setting option 1

Pmin = 0dBm
	3
	0
	0
	3
	1186.20
	11.8
	always

	eICIC power setting option 1

Pmin = -10dBm

X = 35
	3
	0
	0
	0
	1737.26
	7.1
	always

	eICIC power setting option 1
Pmin = -10dBm,

X = 45
	3
	0
	0
	1
	1319.30
	9.6
	always

	eICIC power setting option 2

Pmin =0dB
	3
	0
	0
	3
	1139.35
	15.3
	15

	eICIC power setting option 2

Pmin =-10dB
X = 35
	3
	0
	0
	0
	1656.61
	9.9
	15

	eICIC power setting option 1
Pmin = -10dBm,

X = 45
	3
	0
	0
	1
	1291.21
	14.5
	15


With Pmin = -10dBm, the outage of MUE can be greatly reduced. The optimal X can reduce the outage probability of HUE, so even with Pmin = -10dBm, the HUE still can maintain a connection to the serving HeNB, so the issues in [7] can be avoid in most of the cases, the text proposal in [7] need further discussion.

4. Conclusions 
Based on the simulation result and discussion, we have following proposal for approval:
Proposal 1: the Pmin should be at least -10dBm.
Proposal 2: the Pmax can be up to 20dBm, defined by Pmax =  Pmin + Dynamic range.
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