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1. Introduction
In RAN1#74 meeting, high rise scenario was discussed, and the following agreement was made:
Agreement:

•
Agree on the additional high-rise scenario described in slides 3&4 of R1-133916

•
The ISD for this new scenario is 300m

•
FFS detailed 3D channel modelling aspects for this new scenario
In this contribution, we discuss some aspects to be considered in the high rise scenario.

2. Discussion on the High Rise scenario
Environment height in LOS pathloss 

In the previous 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 may be desirable that the maximum of the environment height is restricted to 24m in uniform distribution, as the following equation shows
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Minimum 2D distance between BS and high rise building

In RAN1#74 meeting, the height of building for the high rise scenario is agreed with 40% high and 40% low buildings. High rise buildings have a height from 20 floors to 30 floors, and it can be located close to BS in simulation. In this regard, such a building dropping may not be so realistic. Although the minimum distance between BS and UE exists in the simulation assumptions, the minimum distance of 35m may not be sufficient for high rise buildings. For this issue, the additional restriction for the minimum 2D distance between BS and UEs in high rise buildings with 20~30 floors may be considered to be more than 35m.
Etilt value for high rise scenario
We have simulated to investigate the optimal electrical tilting angle 
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 for the high rise scenario. Detailed simulation assumptions are given in Table 1. In Figure 1, we depict geometry results of various etilt values, and SINR variation according to etilt values, where etilt values are chosen within 32~112 degree. It can be seen that the optimal value in terms of geometry is about 102 degree for UEs with high SINR similar to the previous experiments [1] for UMa and UMi. On the contrary, for UEs on high floors with low SINR, the higher beam is required to cover such UEs on high floors. In that regard, dynamic tilting may be more necessary to improve low SINR UEs in the high rise scenario.
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Figure 1.  Simulation results in high rise scenario for different electric tilting angles.
3. Conclusion
In this contribution, we discussed about environment height in LOS pathloss and the minimum 2D distance between BS and UEs in high rise building for high rise scenario. Also, we investigated the tilting value for the high rise scenario.
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Annex A: Simulation assumptions
Table 1: Simulation assumptions
	
	
	High rise (Macro) with high UE density 

	Layout
	
	Hexagonal grid, 19 macro sites, 3 sectors per site

	LOS probability
	
	UMa model in [2]

	Pathloss model
	LOS
	WA in RAN1#74

	
	NLOS
	Linear model with alpha = 0.6

	Antenna model
	Antenna element pattern (horizontal)
	Agreement in RAN1#72bis

	
	Antenna element pattern (vertical)
	Agreement in RAN1#72bis

	
	# of vertical antenna element
	10

	
	Vertical antenna spacing
	0.5
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	Complex weight for vertical antenna element
	Agreement in RAN1#72bis with 
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	UE mobility

(movement

In horizontal plane)
	
	3kmph

	BS antenna height
	
	25m 

	Min. UE-eNB 2D distance
	
	35m

	UE height model
	general equation
	hUE=3(nfl – 1) + 1.5m

	
	nfl for outdoor UEs
	1

	
	nfl for indoor UEs
	Low: nfl ~ [1 x], x~[4 8]               High:nfl ~ [1 x], x~[20 30]  

	Indoor UE fraction
	
	Low buildings: 40%                          high building: 40% 

	UE distribution (in x-y plane)
	Outdoor UEs
	uniform in cell 

	
	Indoor UEs
	uniform in cell 

	
	# of Users per sector
	10

	ISD
	
	300m
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