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1. Introduction
As evident from email discussions following RAN1 #72bis meeting, care needs to be taken in using the existing path loss formula for LOS when the UE is significantly above ground level. An issue is how to determine the breakpoint distance. The breakpoint distance is heavily influenced by the so-called effective environment height, which is a height in which a reflection of the transmitted signal is assumed to occur, thereby interfering with the signal in the LOS direction and increasing the path loss exponent from two (free space propagation) to roughly four. 

Breakpoint distance was discussed in RAN1 #73 and it was decided to adopt a stochastic choice of environment height according to

· 3D UMa 

· A LOS UE’s environment height is 1m with probability p(d, hUT)

· Otherwise the environment height is hE(hUT).

· Details of p(d, hUT) and hE(hUT) FFS, e.g. if hE(hUT)  is a deterministic or stocastic function
This contribution addresses the remaining details on how to choose the probability function p(d, hUT) and the FFS concerning the environment height hE(hUT).
2. LOS Path Loss and Break Point Distance for Macro Links
There are roughly two different levels of effective environment height, one on ground level at 1 m and another somewhere on rooftops. Which of the two levels of environment height to choose for a particular link depends on whether the LOS propagation route is above streets or above buildings. For a LOS route above streets, 1 m effective environment height is reasonable while for a LOS route above buildings using an effective environment height similar to building heights make sense. 
A UE that is on ground level will typically only experience LOS over streets. So given that the UE already has been determined to be in LOS conditions, the probability of LOS over streets is
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where the height and distance dependent LOS probability
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 may be determined as in our companion contribution [1]. The sought after  probability of selecting an environment height of 1 m is now
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If the stochastic selection of LOS routes results in an above buildings route then the reflection is assumed to come from the rooftop of a building with a height lower than the UE height. The building height and hence the effective environment height can be modeled as a uniform distribution of floors from the minimum building height of four floors (in the agreed calibration scenarios) up to the maximum building height lower than the UE height, i.e.,
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The model can now be summarized by the following proposal.

Proposal

· Determine effective environment height for LOS path loss according to:

· Stochastically select between LOS route above buildings or above streets based on the probability 
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· If LOS route is above streets, then use an effective environment height of 1 m

· If LOS route is above buildings, then determine effective environment height as 
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Note that the alternative option in the FFS concerning a deterministic environment height is not appropriate. The buildings in the urban environment we consider vary stochastically and hence the environment height will also vary stochastically. Pretending the deterministic value corresponds to an average value does not help either and such averaging would in particular remove the tails of the breakpoint distribution which can turn out to be important for correctly modeling the impact of interference in an urban environment.
Observation

· Using a deterministic environment height is not an appropriate model considering the stochastic nature of the buildings heights in the urban environment we consider
3. Conclusions

This contribution investigated break point distance modeling for LOS path loss. A proposal on the following model was developed

· Determine effective environment height for LOS path loss according to:

· Stochastically select between LOS route above buildings or above streets based on the probability 
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· If LOS route is above streets, then use an effective environment height of 1 m

· If LOS route is above buildings, then determine effective environment height as 
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We furthermore observed that

· Using a deterministic environment height is not an appropriate model considering the stochastic nature of the buildings heights in the urban environment we consider
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