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1. Introduction

In RAN1 #57bis, it is agreed that the impact of relay site planning on shadowing can be modeled either with a 5 dB bonus or with explicit planning in simulation [1]. In addition to the impact on shadowing, relay site planning will also affect the line of sight (LOS) probability of the backhaul link. It is stated in [1] that “For the backhaul link, higher probability of LOS shall be reflected in consideration of the height of RN antenna and site planning optimization”. This paper provides a method to model relay site planning impact on LOS probability of the backhaul link.
2. Modeling relay site planning impact on LOS probability
As a LOS channel typically has much smaller pathloss than a NLOS channel, a straightforward way for relay site planning is to choose a relay site with LOS to its serving eNodeB. With such a site selection, LOS probability between a relay and its serving eNodeB increases accordingly. 
The probability of finding a site with LOS to its serving eNB among N candidate sites depends on the LOS probability of each candidate site and the correlation between these sites. LOS probability of each candidate site was modeled already in [1] as a function of distance, what left to be modeled is LOS correlation between these candidate sites.  
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 can be generated from spatially-correlated Gaussian random variables (which also used for generating shadowing). 
Gaussian random variables 
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for candidate sites are generated in a similar way as shadowing. De-correlation distance of 
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 is used, and the correlation between the two Gaussian variables of two sites with 
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. As both shadowing and LOS occurrence are affected by the same buildings and/or obstacles, it is reasonable to assume 
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. Once we have the Gaussian random variable 
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 for the 
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-th candidate site, 
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 can be calculated as follows 
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where 
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is the probability of LOS for the candidate site and erfinv(·) is the inverse error function. In this way the LOS probability of the candidate sites is guaranteed, as 
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. In addition 
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 is correlated in space, as 
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are correlated in space. With site selection, we can have a LOS site from N candidate sites, if 
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.  That is the LOS probability after RN site planning is 
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Assume there are five candidate sites in a circular area with radius 50 m (30 m radius is also evaluated, as searching radius has not yet been decided [1]). These sites are randomly placed in the searching area. The distribution of 
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 can be obtained from simulation as shown in Figure 1 (a). Then we can get the LOS probability after planning as a function of the LOS probability without planning based on (2) and the distribution of 
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, as shown in Figure 1 (b).
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(a)                                                                                             (b)

Figure 1. (a) CDF of the smallest value out of five correlated Gaussian variables. (b) LOS probability after planning as a function of LOS probability without planning.

From Figure 1 (b), 
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 matches the simulation of 50 m radius quite well.

3. Conclusion
A method to model relay site planning impact on LOS probability of the backhaul link is proposed in this paper. For site planning searching radius of 50 m, it is proposed that LOS probability from RN to its serving site be calculated based on 
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 is the LOS probability without site planning. For other searching radiuses, the proposed method should also be applicable, through some additional simulations may be needed.
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