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1. Introduction

A relay-UE path loss model is agreed in RAN1#56bis[4]. In this proposal, three basic principles are proposed to the relay-UE link path loss model. 
Similar principles should also be applied to macro-relay path loss model since the relay nodes with higher antenna height are more inclined to have a LOS component to the base station. Thus, here gives the principles for macro-relay path loss model,
1): The channel models for macro-relay should consist of a LOS part.

 2): different path loss model should be taking into account to describe 3GPP case 1 and case 3.

3): the path loss model for macro-relay link should compare to the real measurement data to prove its validity.
Moreover, the best RN placement in a cell needs to be selected by a set of potential deployments by operators. Due to correlated shadowing large areas with continuously bad shadowing conditions occur. These areas experience very poor geometry; and this is where relays are placed preferably. The link between relay and eNB is still considered to be very good due to the potential to use MIMO and beamforming and leveraging line-of-sight conditions. Relays will to be placed, at positions, where they are most needed, and where their backhaul link is sufficient. Thus, finding an optimal place among N candidate relay sites around the virtual relay which offers optimization of shadow fading, LOS probability and etc[1].

4):  shadowing should be used to reflect the gain of relay site optimization.

 5):  the LOS probability after relay site optimization or selection will be optimized.
2. Macro-relay path loss model
Because of the Relay node, when compared with previous networks, the Relay networks has two extra links which are the eNB <-> RN and RN <-> UE. The path loss model of RN <-> UE link has been modified and decided in [5] which suggests adding a LOS part, since relay is inclined to be positioned in the place where there is a LOS with both eNB and potential served UEs. However in the current eNB-RN model in [6], the path loss model of eNB-RN link only consists NLOS part. Since channel model plays a key role in the system design and performance evaluation, we should take carefully when make decisions and some models should be proposed based on the measurement data.
To investigate the real channel characteristics of eNB-RN model, we carried out the corresponding channel measurement in Urban Macro scenario in Beijing. 
The path loss models are typically of the form of 
,
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· R is the distance between the transmitter and the receiver in [km], 
· fc is the system frequency in [GHz], 
· parameter A, B ,C are interpolated  according to the measured data

Considering the fact that the measurement is carried out at 2.35GHz, a necessary scaling is taken into account by set C equal to 20 in order to obtain the path loss at 2GHz. 

The LOS and NLOS parts of eNB-RN are discussed separately as follows,
2.1    LOS scenario
Fig. 1 shows the measurement data in LOS scenario of eNB-RN.
Considering the central frequency, finally the PL of eNB-RN in LOS is corrected to
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From Fig.1, we can see that the PL of eNB-RN in LOS is smaller than ITU UMa (eNB-UE) model. The reason is that RN with 5m height is higher than UE which is usually assumed to be 1.5m.
Fig. 1 Path Loss comparisons between eNB and RN in LOS
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2.2    NLOS scenario
Fig. 2 Path Loss comparisons between eNB and RN  in NLOS scenario
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The corrected path loss of eNB-RN in NLOS can be expressed as:
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Fig. 2 shows the corrected path loss model is about 2.3dB smaller than 3GPP eNB-UE model and 1.3dB bigger than current 3GPP eNB-RN model.
2.3   LOS/NLOS Combining 
Fig. 3 Path Loss combinations of NLOS and LOS models
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With regarding to the smaller RN coverage, some of the UEs may receive a LOS signal from RN at shorter distance, while at larger distance rare LOS signal exists.  Hence, final path loss should be a combination of LOS and NLOS components.  Fig.3 is a combination of LOS and NLOS component followed by 
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3. Conclusion
Proposal 1: path loss for macro-relay

Considering all the factors in the above section, the finally macro-relay path loss model is followed by,

L=Prob(R)PLLOS(R)+ [1-Prob(R)]PLNLOS(R) 

where all the values for each parameter is described in following table 2.

Table 2. Path loss for Macro-Relay
	 
	3GPP case 1
	3GPP case 3

	Path loss
	L=Prob(R)PLLOS(R)+ [1-Prob(R)]PLNLOS(R) 

For 2GHz, R in km

	PLLOS(R)
	100.7+23.5log10(R)
	100.7+23.5log10(R)

	PLNLOS(R)
	125.2+36.3log10(R)
	[125.2+36.3log10(R)]

	Prob(R)
	min(0.018/(R),1)*(1-exp(-R/0.063))+exp(-R/0.063), R in km
	exp(-(R-0.010)/0.2), R in km

	Shadow Std.
	NLOS: 6dB
LOS 3dB
	NLOS: 6dB

LOS 3dB


*Note: B derives from optimized shadow fading mean value.
Proposal 2: methodologies to conclude site planning optimization gain need FFS and captured.
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