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1. Introduction
In this contribution we present our views on the details of the 3D-UMa scenario with one high-rise per sector with 300m ISD.
2. LOS/NLOS probability

Two main approaches for modelling LOS probably were discussed during the email discussion [75-14] following RAN1#75. The first model [1] proposes to extend the 3D-UMa LOS probability to the high-rise scenario using a geometrical approach. This approach evaluates whether a particular UE is in the shadow of one or more high-rise buildings considering the exact locations of the high-rise buildings in the particular drop. If a UE is not in the shadow of a high-rise, then the LOS probability of 3D-UMa can be used below 8 floors and the LOS probability could be set to 1 for floors beyond 8 floors. This model intends to capture to a certain extent the spatial correlation of the LOS probability (that is affected by the high-rise buildings). The second model [2] proposes to capture the LOS probability of the high-rise scenario using equations in a purely statistical manner. As a result, the second model does not capture any spatial correlation of the LOS probability. Due to the non-homogeneous propagation environment caused by the sparse nature of high-rise buildings in this scenario and due to the large fraction of UEs residing in a single high-rise building there is a case for the need for modelling spatial correlation of LOS probability. On the other hand, there is a penalty in terms of complexity using such a ray-tracing based approach. The choice of the LOS model, however, is very likely to influence the performance of 3D techniques that will be evaluated in the future. For the same reason as mentioned here the issue of vertical correlation of the large scale parameters also becomes relevant – including methods of deriving such 3D spatial correlation [3].
A geometrical approach used for extending the LOS probability considering high-rise building locations can capture some spatial correlation of the LOS probability which could be desirable for modelling a scenario with sparse high-rises. This approach, however, comes with some additional complexity as opposed to a purely stochastic model derived from ray-tracing. 
3. NLOS pathloss
The LOS pathloss equation for 3D-UMa naturally extends to the high-rise scenario with the determination of breakpoint following the same 2-ray principle. The discussion of NLOS pathloss for the high-rise scenario is necessary because the propagation environment for high floors (> 8 floors) in a sparse high-rise environment is different from the propagation environment considered in 3D-UMa. It is known that different mechanisms of propagation – reflection, single diffraction, multiple diffraction, scattering etc. lead to very different modelling principles and consequently different kinds of dependencies on distance. In a 3D-UMa scenario, the predominant propagation method is considered to be multiple-diffraction over rooftop – this is also used in most propagation prediction models for macro-cells [4]. In general for a macro scenario, however, scattering or reflection from large buildings can improve the prediction models – this becomes particularly important to consider in a high-rise scenario. This is due to the large open spaces between high-rises where scattering and reflection can affect the time and angular dispersion significantly. 
Therefore the pathloss model for 3D-UMa seems to be a good starting point to use for UEs close to the ground. Further ray-tracing and measurement results are needed to model the height-dependence of pathloss for the high-rise scenario.
4. Fast fading model

It has been pointed out by several companies [1]
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[5] that far-scatterer clusters (FSC) are needed for properly modelling fast-fading in a high-rise scenario. The idea is to model excessive time-delay and angular variation due to reflections from one or more high-rise buildings. The propagation environment motivating the use of FSC is similar to the bad-urban macro or micro cells – particularly the presence of large open spaces that causes significant energy to be received from far scatterers. Measurement results for azimuth power angular spectrum (PAS) and power delay spectrum (PDS) for such a scenario is shown in [6]. It is interesting to see that in contrast to a typical UMa scenario the measured PAS and PDS comprise of two distinct clusters and the separation of the clusters depends on the location of the UE. It is also natural that such angular spreads will have significant impact to 3D beamforming and MU-MIMO techniques. In [7] measurement results are presented showing the impact of reflections from high-rise buildings to signal components propagating above the roof-top. In this particular set-up it is shown that a significant concentration of received energy (9-16%) can be identified with a distinct high-rise cluster in azimuth, elevation and in delay domain.  

The implications of incorporating a FSC model in the high-rise scenario are significant. Even though FSC models have been used in 3GPP SCM and WINNER II there aren’t many results validating the parameters with measurement data. It is expected to consume significant time and effort in RAN1 to develop a FSC model – e.g. how to select far scatterers for a given link, which links are to be selected for a FSC model, determination of azimuth, elevation and delay –domain parameters.
5. Conclusions
LOS/NLOS probability: A geometrical approach used for extending the LOS probability considering high-rise building locations can capture some spatial correlation of the LOS probability which could be desirable for modelling a scenario with sparse high-rises. This approach, however, comes with some additional complexity as opposed to a purely stochastic model derived from ray-tracing.
NLOS pathloss: The pathloss model for 3D-UMa is a good starting point to use for UEs close to the ground. Further ray-tracing and measurement results are needed to model the height-dependence of pathloss for the high-rise scenario.
Fast-fading model: The implications of incorporating a FSC model in the high-rise scenario are significant. Even though FSC models have been used in 3GPP SCM and WINNER II there aren’t many results validating the parameters with measurement data. It is expected to consume significant time and effort in RAN1 to develop a FSC model – e.g. how to select far scatterers for a given link, which links are to be selected for a FSC model, determination of azimuth, elevation and delay –domain parameters.
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