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1. Introduction

In RAN1#75 meeting, the following agreement was made on 3D UMa with one high rise per sector with 300m ISD:

Agreement:

· Observation:

· Scenario description

· One high-rise per sector with 300m ISD

· It is important to model high rise UEs within buildings to ensure consistency with the proposed scenario

· Proposal: High-Rise buildings are modeled in system level evaluation:

· UEs in high-rises are dropped within 25m radius of the position of their respective high rise, elevation as already agreed

· Note: clustered UE dropping is already performed in heterogeneous deployment scenario Config 4b as well as Small cell scenarios 1, 2a, 2b

Due to the lack of discussion time, Slide 4 of the presented WF [1] providing examples of alternatives for the respective issues was treated in the email discussion [75-14]. In this contribution, we discuss some aspects to be considered in the 3D UMa high rise scenario.
2. Discussion
Determination of LoS/NLoS state
The first issue is how to determine LoS/NLoS state for UE in a high rise building, and two alternatives are identified as

a) Alt. a: Checking intersection of LOS direction with high-rise buildings (cylinders) combined with UMa LOS probability function (to see impact of low-rise layer) 

b) Alt. b: Determined stochastically based on a LoS probability formula function of a UE’s height and distance 

Alt.a is to directly check intersections of LoS direction among high rise buildings, whereas Alt.b is a stochastic approach similar to the developed 3D UMa/UMi in this study item. Overall, Alt.b is preferred mainly due to its same level of complexity, consistency in modeling with 3D-UMa/UMi, and calibration effectiveness. Since there are already many new functions included in the current TR to accommodate vertical domain extensions, it may be desirable to have the modeling consistency based on 3D-UMa/UMi, unless there appear considerable performance differences between Alt.a and Alt.b.

In terms of the implementation complexity of Alt.a compared to Alt.b, the additionally required calculations are not only related to azimuth-domain intersections, but also needed to check elevation-domain intersections, since a LOS/NLOS state also depends on other high-rise buildings’ heights which are randomly generated on [20,30].  Since UEs in the same high-rise can have different LOS/NLOS state in reality, the stochastic approach in Alt.b can still be regarded as a feasible and reasonable option considering the calibration process as well. On the other hand, Alt.a significantly depends on the locations of randomly dropped high rise buildings so that much more simulation drops are required to have calibrated results among companies.
If spatial correlation for LOS probability needs to be modelled, it may be considered to capture such spatial correlation in the stochastic LOS probability model for the high rise scenario.
Environment height in LoS pathloss 

c) Alt. a: hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…, min(hUT,hBS)-1.5) otherwise. Note that C(d2D, hUT) might be the LoS probability function in the modified 3D UMa scenario. 

In RAN1#74 meeting, environment height in LOS pathloss equation for the UMa scenario is determined as 2-type function with discrete uniform distribution for one type and 1m for the other type. We think that the same logic or function can be used for the high rise scenario as well. However, since the BS height is agreed with 25m in the high rise scenario, it is desired that the maximum of the environment height is restricted to 24m in uniform distribution.
Therefore, Alt.a is supported, but with using min(24, hUT-1.5), since the minimum is taken over a possible highest low rise building, not the BS height.
NLoS pathloss 

d) Alt. a. Path-loss formula depends on whether the UE is well-into low-rise layer (38log(d) distance dependence), well-into high-rise layer (20log(d) distance dependence and high-rise shadowing loss, possibly based on determination of blocking high-rises), or in-between 

e) Alt. b. For UEs below 8 floors, reuse 3D UMa, Linearly increase with 0.04 for UEs above 8 floors 

As the same approach of the linear height gain model, Alt.b is a preferred option but possibly with a different gain factor, unless a common observation is given from measurement or ray tracing results showing that such different pathloss exponents in Alt.a can be observed as a dominating factor in the high rise scenario. Since the NLoS pathloss will be upper-bounded by the LoS pathloss similar to what we developed for 3D UMa/UMi, some higher floor UEs even for Alt.b may experience the free space pathloss when the height gain factor is properly chosen for this scenario.

In addition, it would be favorable to reuse 3D UMa for UEs below 8 floors without additionally checking the high rise blocking conditions, as long as there does not appear a considerable difference from using the same 3D UMa for all the low-rise cases.
3. Conclusion
In this contribution, we discussed some aspects to be considered in the scenario of 3D UMa with one high rise per sector with 300m ISD. A stochastic approach similar to 3D UMa/UMi is preferred, especially for determining LoS/NLoS state, environment height, and NLoS pathloss.
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