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1. Introduction
In RAN1 #59, the baseline deployment scenario for Heterogeneous Network (Het-Net) was revisited and specified. However, some parameters of common topology for further evaluation are still under discussion. From e-mail reflector during #59 and #59bis, two issues are raised as follow:
· Outdoor Hotzone UE dropping methodology
· HeNB : Percentage of indoor Macro UEs
In this contribution, we provide evaluations based on potential solutions. According to the results, suitable parameters are proposed.
2. Outdoor Hotzone UE dropping methodology
It has been agreed in the last meeting that Outdoor Hotzone cells (as in the current TR) are deployed with configuration #1 and #4. For more realistic and specified topology, in the email discussion, three methods are proposed:

A. Alternative of configuration #1 in Table A2.1.1.2-3 of [1]: Drop K* Nh + Nm UEs uniformly per macro cell. In this method, new nodes are dropped randomly. There is no correlation between location of UEs and location of new nodes.
B. Specified configuration #4 in Table A2.1.1.2-3 of [1]: Drop Nm UEs uniformly per macro cell, and then drop K UE clusters. UE clusters are dropped randomly in Macro cell. Nh UEs are dropped uniformly in each cluster. New nodes are dropped in the centers of UE clusters. 
C. This method is quite similar to B, except that UE clusters are on circumference of a circle at certain distance (eg. Cell radius/2) of Macro cell center.
K – Number of UE clusters; 1-4 is preferred.

Nh – Number of UEs in each cluster; 10 is preferred.

Nm – Number of UEs uniformly distributed in macro cell; 10 or 25 is preferred.
The values used to our simulation are shown in Table 6. 
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Figure 1 MUE and LUE DL Geometry for UE dropping methodology
Fig1 shows the geometry CDFs of 3 dropping methods. It seems that there is no significant difference among three methods. However, interference model of method B is more reasonable, for the following reasons:
· For method A, UE’s location is not correlated with new node’s location. Therefore, number of macro UEs (MUE), which are closed to low power eNB (LNB), is limited. Furthermore, interference to MUE is relatively low, as shown in Fig1(a). Interference control scheme of LNB to MUE cannot be evaluated sufficiently.

· For method C, LNB UEs (LUE) are all on certain distance with macro eNB (MNB). Therefore, number of LUEs, which are significantly interfered by MNB, is limited. Furthermore, interference to LUE is relatively low, as shown in Fig1(b). Interference control scheme of MNB to LUE cannot be evaluated sufficiently.
· Even if method C is adopted, the distance between LNB and MNB needs further discussion.
Percentage of LUEs in all UEs is listed in Table 1. Among all the methods, method B has most LUEs, and it may be more efficient and reasonable for interference control management evaluation.
On the other hand, percentage of LUEs is always low compared with the percentage of UEs in/closed to the geographic UE cluster. The reason is that Tx power of LNB is quite low, while the radius of UE cluster is relatively large. We may need to adjust these two parameters to get better results. 
Table1. Percentage of LUE in all UEs for different methods
	Case
	Percentage of LUEs 

	Method A
	24.1%

	Method B
	41.28%

	Method C
	36.22%


Proposal1: Method B for Outdoor Hotzone UE dropping is proposed.

3. HeNB: Percentage of indoor macro UEs
In email discussion, many percentage values are provided, such as 12%, 20%, 35%, 80%, and etc. In our opinion, percentage of 11.64% (1 building per sector) or 35% (3 buildings per sector), which is calculated by the fraction of area, is more reasonable.
In Fig2, we give evaluation results with different percentages of indoor MUEs.
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Figure 2 MUE and LUE DL Geometry for percentage of indoor macro UEs

From Fig.2, we can draw following conclusions:

· Percentage of indoor macro UEs does not affect LUE geometry.
· Each curve of MUE geometry has an inflexion. On the left side of inflexion is the geometry of indoor macro UEs, which are interfered severely by HeNB. On the right side of inflexion is the geometry of outdoor macro UEs, which are almost not influenced by HeNB. The x-coordinate of inflexions are almost the same, which means indoor macro UEs have the same maximum SINR, regardless of their percentage.
· Because MUEs on the right side of inflexion are not influenced by HeNB, we need not concentrate on this part in evaluation.
· Almost all the indoor macro UEs can not work. Therefore, if the percentage is too high, the interference to MUE will appear too severe.
Hence, we can get following proposal:

Proposal2: Percentage of indoor macro UEs is 11.64%*M. M is the number of buildings, which is no more than 3, and M=1 is preferred.

4. Conclusion
In this contribution, evaluation results with different topologies are compared, and methods, which are more suitable for interference control management evaluation, are proposed:
· Outdoor Hotzone UE dropping methodology
Method B is proposed. Drop Nm UEs uniformly per macro cell, and then drop K UE clusters. UE clusters are dropped randomly in macro cell. Nh UEs are dropped uniformly in each cluster. New nodes are dropped in the centers of UE clusters.
· HeNB : Percentage of indoor macro UEs
Percentage of indoor macro UEs is 11.64%*M. M is the number of buildings, which is no more than 3, and M=1 is preferred.
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6. Annex
Table2. Macro-cell system assumptions
	Parameter
	Assumption

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

	System bandwidth
	10 MHz

	Inter-site distance
	500 m

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

	Shadowing standard deviation
	8 dB

	Auto-correlation distance of Shadowing
	50 m 

	Shadowing correlation
	Between cells
	0.5 

	
	Between sectors
	1.0 

	Penetration Loss (assumes UEs are indoors)
	20dB

	BS antenna gain after cable loss
	14 dBi

	BS noise figure
	5 dB

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Total BS TX power (Ptotal)
	46 dBm

	UE power class
	23 dBm (200 mW)

In order to keep the simulations simple it is not necessary to model Maximum Power Reduction (MPR) versus modulation scheme.

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

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


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

	Probability of macro UE being indoors
	6.9/12/20/35/60/80 %

	Minimum distance between UE and cell
	>= 35 m


Table3. HeNB system assumptions
	Parameter
	Assumption

	HeNB Frequency Channel
	Either same frequency and same bandwidth as macro layer, or adjacent channel and same bandwidth as macro layer

	Min separation UE to HeNB
	20 cm 

	HeNB antenna gain
	5 dBi

	Exterior wall penetration loss
	20 dB

	Log-normal shadowing standard deviation
	4 dB

	Noise figure HeNB
	8 dB

	Min/Max Tx power HeNB
	20 dBm


Table4. Urban-dense HeNB modelling parameters of Dual Stripe Model 
	max number of cells per row 
	10

	number of blocks per cell
	1

	number of floors per block  
	6

	deployment ratio *activation ratio
	0.1

	Femto UE number per active HeNB
	1


Table5. Path loss models for urban (dense apartment) deployment
	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 BS
	(3) Dual-stripe model: UE is inside the same apt stripe as femto BS


	  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 BS

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 BS 



	
	(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 BS



Table6. Hotzone system assumptions

	Parameters
	Assumptions

	Carrier frequency
	2000 MHz

	System bandwidth
	20 MHz

	Path loss model
	See Table7

	Lognormal shadowing
	Log Normal Fading with 6 dB standard deviation

	Antenna gain
	0 dBi 

	Pico BS noise figure
	6 dB

	Maximum Pico TX power
	24dBm 

	Min separation UE to Pico BS
	2 m 

	Radius
	40m

	Minimum distance between pico and macro
	70m

	Number of UE clusters K
	4

	Number of UEs in each cluster Nh
	10

	Number of UEs uniformly distributed in macro cell Nm
	10


Table7. Path loss models for Hotzone deployment
	Path Loss (dB)

	UE to macro BS
	PLLOS(R)= 103.4+24.2log10(R) 
PLNLOS(R)= 131.1+42.8log10(R) 
For 2GHz, R in km.
Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)
Case 3: Prob(R)=exp(-(R-0.01)/1.0)


	UE to pico BS
	PLLOS(R)=103.8+20.9log10(R)

PLNLOS(R)=145.4+37.5log10(R)

For 2GHz, R in km

Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

Case 3: Prob(R)=0.5-min(0.5,3exp(-0.3/R))+min(0.5, 3exp(-R/0.095))
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