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1 Introduction

In RAN1#74 meeting, an additional high rise scenario was agreed as:

· Agree on the additional high-rise scenario described in slides 3&4 of [1]
· The ISD for this new scenario is 300m

· FFS detailed 3D channel modelling aspects for this new scenario

In this contribution, we have a further discussion on the details of high-rise scenario which are related to 3D channel modelling aspects.
2 Discussion on high-rise scenario

Although the high-rise scenario as described in slides 3&4 [1] have been agreed, there are still some issues which need to be clarified based on the online discussions. 
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Fig. 1: high-rise scenario description [1]
In Fig.1, there is only one high building illustrated in one cell. From this figure, there are the following issues to be discussed as
· Number of UE per cell
· Optimal electrical tilt
· Impact on channel modelling
2.1 Number of UE per cell
The UE density of high-rise scenario has been agreed in Table 1, where the number of UE per cell is assumed to be same as 3D UMa and 3D UMi scenario. The high rise scenario can be regarded as the extension of 3D UMa scenario, i.e., introducing a number of high buildings in the 3D UMa scenario. The basic motivation to introduce high rise scenario is to provide the coverage for the high buildings by elevation beamforming, which can alleviate the BS deployment effort within the buildings and reduce the cost [2]

 REF _Ref367688491 \r \h 
[3]. In this case, BS needs to serve the UEs from the low buildings as 3D UMa and also the UEs from high buildings. As the UE density of a high building will be very high in reality, e.g., the shopping mall or the office building, the number of UE per cell may be more than 3D-UMa and 3D-UMi. Hence, it is suggested to increase the number of UE per cell. 
Table 1: High rise scenarios parameters [2]
[image: image2.png]Urban Micro cell with
high UE density

Urban Macro cell with
high UE density

Hexagonal grid, 19

Hexagonal grid, 19 macro

Hexagonal grid, 19 macro

Layout ::::0 sites, 3 sectors per sites, 3 sectors per site sites, 3 sectors per site
UE mobility (horizontal) 3kmph 3kmph 3kmph
BS antenna height 10m 25m 25m
41/44  dBm  for

Total BS Tx Power 10/20MEz 46/49 dBm for 10/20MHz | 46/49 dBm for 10/20MHz
Carrier frequency 2GHz 2GHz 2GHz
Min. UE-eNB 2D dist. 10m [other values FFS] | 35m 35m

general =3~ 1)+ 1.5m [ hy=3G1,—- 1)+ 1.5m hp=3(1,—1) + 1.5m
UE heigt | Q84001 1 1 1
model

Indoorny g~ [1x]. x~[4 8] ng~[1x].x~[4 8]
Indoor UE fraction 80% 80%
Number of UE per sector 25 25 25
d, uniform(0,25m) uniform(0,25m) uniform(0,25m)





Observation 1: The number of UE per cell may need to be increased. 
2.2 Optimal electrical tilt for high-rise scenario
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Fig. 2: Illustration of high-rise building
The BS electrical tilt for the high rise scenario will be different from 3D-UMa. For 3D-UMa, the downtilt as102 degree may be a good choice [4], but for the high rise scenario, the tilt may be smaller than 90 degree and the antenna broadside may be upward. Hence, a new electrical tilt is needed for this scenario and the tilt depends on the UE distribution among high and low building in every cell.  
Observation 2:The optimal tilt for this scenario should be determined. 
2.3 Impact on channel modeling
Regarding the impact on channel modeling, there are some suggestions given in [1]. The basic idea is trying to reuse the agreements for 3D UMa because the only difference with 3D UMa is the introduction of high buildings in each cell. The high buildings have impact on the propagation and the channel modeling. For example, it is assumed that there is only one high building per cell and there are two options for the position of the high building as shown in Fig. 3a and 3b, i.e., all low buildings are located in front of the high building and around the high building respectively. 
·      If the high-rise scenario is same as Fig. 3a, the propagation between BS and the UEs located in the low buildings and under 8 floors in the high building in the same cell is similar to 3D UMa, and therefore the path loss, LOS probability, and fast fading parameters may reuse the agreements for 3D UMa for UE under 8 floors. 
·      If the high-rise scenario is same as Fig.3b, the path loss, LOS probability, and fast fading parameters may not directly reuse the 3D UMa for UE under 8 floors. The reason is that the impact of high building has not been studied in 3D-UMa, e.g., the UEs located at the low building which is behind the high building may not have LOS at all due to the blocking of high building.  

[image: image4.emf]
           Fig. 3a: all low buildings are located in front of the high building


[image: image5.emf]
Fig. 3b: all low buildings are around the high building 
It is noted that the examples above only consider the propagation from the BS to UE within the same cell; however the channel modeling also needs to model the propagation from neighboring cell BS to the UEs for modeling the inter-cell interference. In this case, due to the existence of high buildings, the propagation will be different from 3D UMa scenario and it should be careful to directly reusing the agreements for 3D UMa. More study and ray tracing results are needed to model 3D channel in high rise scenario. 
Observation 3: The position of high building has impact on the channel modelling and more study and ray tracing results are needed for the high rise scenario.  
3 Conclusions
Based on the discussion of the high-rise scenario, there are the following observations:
Observation 1: The number of UE per cell may need to be increased. 
Observation 2: The optimal tilt for this scenario should be determined.
Observation 3: The position of high building has impact on the channel modelling and more study and ray tracing results are needed for the high rise scenario.
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