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Information  
1 Introduction 
This contribution proposes the system scenarios and simulation assumptions needed for the evaluating of the Home eNB power output in a co-channel Macro-Femto deployment.
2 System Simulation Assumptions  
In Table 1, 2, and 3, we propose the system-level simulation assumptions for both MeNB and HeNB. Most of the parameters are as specified in [1]. 
	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 3 sectors per site, reuse 1.

	System bandwidth
	10MHz

	Inter-site distance
	500 m, 1732 m

	Number sites
	19sites (=57 cells) 

	Shadowing standard deviation
	8 dB, 10dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Auto-correlation distance of Shadowing
	50m

	BS antenna gain (after Cable loss)
	14 dBi

	Antenna pattern (horizontal)
	eNB antenna pattern: 3 sectorized antenna elements with 14dBi gain. UE antenna pattern: Omni

	UE Antenna gain
	0 dBi

	Number of macro BS Tx antennas
	1 

	Number of HeNB Tx antennas
	1 

	Number of UE receive antennas 
	1

	Total Macro BS TX power (Ptotal)
	46 dBm

	UE power class
	23 dBm (200 mW)



	UE Noise Figure
	9 dB

	Inter-cell Interference Modelling
	Explicit modelling (all cells occupied by UEs)

	UE distribution
	UEs dropped with uniform density within the indoors/outdoors macro coverage area, subject to a minimum separation to macro and HeNBs.

	Minimum distance between UE and cell
	>= 35 m  

	Probability of Macro UE being indoors 
	80%


Table 1: MeNB Simulation Assumptions

	Parameter
	Assumption

	HeNB Cell Layout
	Dual Strip (See Figure 1)

	HeNB Spectrum
	Same frequency as MeNB

	Min Separation MUE (or HUE) to HeNB
	3m

	HeNB Antenna Pattern
	Omni

	HeNB antenna gain (after Cable loss)
	5 dBi

	Shadowing standard deviation
	To HUE: 4 dB
To MUE: 8 dB

	HeNB Tx power (Ptotal)
	20 dBm

	Number of Dual Strip per Sector
	1

	Number of HUE per HeNB
	1

	K (number of cells per column )
	2

	N (number of cells per row )
	5 for ISD 500m and 10 for ISD 1732m

	L (number of floors per block)  
	1

	Probability active HeNB in apartment
	[0.025 – 0.5]


Table 2: HeNB Simulation Assumptions

	Cases
	Path Loss (dB)

	UE to macro BS
	(1) UE is outside 
	PL (dB) =15.3 + 37.6log10R, R in m

	
	(2) UE is inside an apt
	               PL (dB) =15.3 + 37.6log10R + Low, R in m

	UE to femto
	(3) Dual-stripe model: UE is inside the same apt stripe as femto
	  PL (dB) = 38.46 + 20 log10R + 0.7d2D,indoor+ 18.3 n ((n+2)/(n+1)-0.46)  + q*Liw
R and d2D,indoor are in m

n is the number of penetrated floors

q is the number of walls separating apartments between UE and femto

In case of a single-floor apt, the last term is not needed

	
	(4) Dual-stripe model: UE is outside the apt stripe
	PL (dB) = max(15.3 + 37.6log10R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + q*Liw + Low
R and d2D,indoor are in m

q is the number of walls separating apartments between UE and femto 

	
	(5) Dual-stripe model: UE is inside a different apt stripe
	PL(dB) = max(15.3 + 37.6log10R, 38.46 + 20log10R) + 0.7d2D,indoor 

+ 18.3 n ((n+2)/(n+1)-0.46) + q*Liw + Low,1 + Low,2 

R and d2D,indoor are in m

q is the number of walls separating apartments between UE and femto

	
	(6) Dual-stripe model or 5x5 Grid Model: UE is within or outside the apartment block
	PL(dB) = 127+30log10(R/1000)
R in m

This is an alternative simplified model based on the LTE-A evaluation methodology which avoids modelling any walls. 


Table 3: Path Loss Model 
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Figure 1: HeNB Dual Strip Model 
3 Conclusions

It is proposed that Section 2 be agreed as the reference simulation assumptions in the evaluation of HeNB Power Output setting in a co-channel Macro-Femto deployment scenario.
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