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1. Introduction
In the email discussion after the RAN1 #75 meeting [1], several issues about modeling for high rise scenario have been discussed, including LoS/NLoS state determination, NLoS pathloss, height dependent ESA/ESD, shadowing, environment height for UEs above 8th floor and FSC-inspired high rise modeling. Among them, the views from companies on ESA/ESD, shadowing and FSC problem have been close to convergence. In this contribution, the remaining issues of LoS/NLoS state determination and NLoS pathloss are analyzed.
2. Remaining issues in high rise scenarios
In this section, the problem of reusing LoS probability and NLoS pathloss of 3D UMa scenario in the high rise scenario are analyzed and possible solutions are given.
2.1. LoS probability
In the current 3D UMa scenario, the LoS/NLoS state of each UE is determined stochastically based on a LoS probability formula function of the UE’s height and distance [2],
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are probability amendment factors and they characterize the effects of distance and UE height on LoS probability, which are shown in Fig.1. The maximum value of 
[image: image6.wmf]()

gd

 appears at 450 meters. For one UE with certain height, the LoS probability decreases when the 2D distance is smaller than or larger than 450 meters. Similarly, for one UE with certain 2D distance, the LoS probability increases with UE height.
In the email discussion [75-14], many companies support reusing the stochastically based model for UEs in the high rise scenario. From the above analysis, the tendency of height dependent and distance dependent probability amendment factors can capture the characteristic of high rise scenario. However, the domain of UE height is not larger than 23 meters, the values of LoS probability will be larger than 1 if the UE height is too high. It can be shown in Fig.2 that the probability is greater than 1 when floor number is larger than 11.
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Fig.1 The relationship of 
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Fig. 2 The LoS probability of 3D UMa scenario
Therefore, to keep the tendency of previous probability amendment factors and make the values of probability within a reasonable range, we propose two alternatives to reuse the current 3D UMa LoS probability model.
Alternative 1: Limit the probability smaller than 1 directly.  
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Alternative 2: Modify height dependent probability amendment factor for high rise UEs,
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2.2. NLoS pathloss
In the email discussion [75-14], many companies support reusing the 3D UMa NLoS pathloss model for UEs below 8th floor. For UEs larger than 8th floor, the height gain α should be FFS. It is assumed that the following environment height assumption is adopted for high rise scenario, 

hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…, 24) otherwise.
For high rise UEs above 8th floor, the environment heights of them are not varied a lot compared with UEs below 8th floor. However, the actual heights of them are much higher, which will lead to height compensation α(hUT - 1.5) in NLoS pathloss have different requirement on α. Fig.3 shows the comparisons of NLoS pathloss and LoS pathloss with different UE heights and environment heights.
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Fig. 3 The comparisons of NLoS pathloss and LoS pathloss with different UE heights
The environment heights will not affect LoS pathloss too much since that breakpoint in high rise scenario is usually larger than common communication distance. It is also observed that for high rise UE, the NLoS pathloss might be always smaller than LoS pathloss if α is large, such as 0.6. In this case, the compensation α(hUT - 1.5) is actually insignificant. Besides, the gap between LoS pathloss and uncompensated NLoS pathloss are different for UEs with different height. Therefore, the reasonable range of height gain α is different for high rise UEs with different heights. 
Observation: The reasonable range of height gain α is different for high rise UEs with different heights.
3. Conclusions
In this contribution, we provided analysis on remaining issues of LoS probability and NLoS pathloss for high rise scenarios, and the following observation and proposal are made:
Observation 1: The reasonable range of height gain α is different for high rise UEs with different heights.
Proposal 1: We propose two alternatives to reuse the current 3D UMa LoS probability model.

Alternative 1: Limit the probability smaller than 1 directly.  
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Alternative 2: Modify height dependent probability amendment factor for high rise UEs,
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