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Introduction

Annex A of TR 36.814 ‎[1] states that that the following cases should be considered when simulations for heterogeneous deployments are made:
· Case 1

· Case 3

· Rural/high speed
At the moment TR 36.814 only defines path loss models for case 1 and case 3. Case 3 model is such that it combines aspects from both rural and suburban scenarios. In this contribution we propose that case 3 is defined based suburban model. Rural model may be defined separately. 
Case 3, ISD 1.73km 
The ITU suburban and rural models are based on same LOS and NLOS path loss models. The difference between rural and suburban is the LOS probability function. The original 3GPP case 3 path loss model is close to ITU suburban model as can be seen from the figure below.
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Figure 1: Pathloss of eNB – UE link
3GPP case 3 model can be considered as suburban model also because 20dB penetration loss is applied to all UEs. We propose that in the table A.2.1.1.2-2 case 3 is defined in the following way:
· Macro to UE model: We propose to use LOS and NLOS path loss models that are currently in the TR but the LOS probability function is changed to ITU suburban function i.e. Prob(R) = exp( -(R - 0.010)/0.2)
· Macro to relay model: We propose to use LOS and NLOS path loss models that are currently in the TR but the LOS probability function is changed to ITU suburban function i.e. Prob(R) = exp( -(R - 0.010)/0.23)
· Relay to UE model: We propose to use the current model in the TR

Rural/high speed, ISD [5, 10] km
Rural scenario may be specified separately using e.g. ITU rural macro models or it may be that case 3 model covers sufficiently well also rural scenario. We propose to study further if separate model for rural case is needed. 
Conclusion

In this contribution we propose that case 3 simulation scenario is defined so that LOS probability function of ITU suburban case is used. That would make original 3GPP case 3 and case 3 for relaying to be aligned.
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Table A.2.1.1.2-2. Heterogeneous system simulation baseline parameters
	Parameter
	Assumption

	
	RRH / Hotzone
	Femto
	Relay

	Nodes per macro-cell
	1, 2, 4 or 10
Note: for femto cells, this number represents the number of clusters. The number of femto cells in each cluster is FFS.

	Distance-dependent path loss from new nodes to UE*1
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R in km, the number of floors in the path is assumed to be 0.
	Macro to UE:

PLLOS(R)= 103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)
For 2GHz, R in km.

Penetration loss 20dB

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)/0.2)


	
	
	
	Macro to relay:
PLLOS(R)=100.7+23.5log10(R)

PLNLOS(R)= 125.2+36.3log10(R)

For 2GHz, R in km.

Prob(R) based on ITU models:

Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.072))+exp(-R/0.072)
Case 3:

Prob(R)=exp(-(R-0.01)/0.23)
Note 1: Bonus for donor macro (from each of its sectors) to relay for optimized deployment by site planning optimization methodology in [A.2.1.1.4].
Note 2: Higher probability of LOS shall be reflected in consideration of the height of RN antenna and site planning optimization.
described in [A.2.1.1.4].
Note3: If link from donor Macro to optimized relay site is LOS, the links from other macros to optimized relay site could be LOS or NLOS, else all interference links from other macros are NLOS.

	
	
	
	Relay to UE: 
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))

Note 1: this path loss models assume in-band relay. Simulations for out-of-band relay should re-examine this assumption.
Note 2: relay node has an antenna height of 5m, other antenna heights FFS.
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