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1. Introduction
In RAN1 #84bis, #85 and #86bis meeting, the evaluation assumptions for high speed train scenario in 4GHz were agreed in R1-163887[1], R1-165576[2] and R1-1609312[3]. The downtilt and azimuth angle of the antenna panel were discussed and agreed in R1-165576: 
The azimuth direction of the main beam peak is to be determined by choosing the direction that provides optimal geometry.
In this contribution, the criterion of optimal geometry is clarified and some preliminary results are given.
2. Remaining evaluation details
1.1. Clarification of the optimal geometry criterion
The optimal geometry was agreed to determine the down tilt and azimuth angle of the antenna panel. However,  the details of optimal geometry criterion toned to be further clarified. Both DL and UL geometry should be taken into consideration when determining the down tilt and azimuth angle of the antenna panel. We should consider both the cell edge (5% CDF geometry point) and cell average (50% CDF geometry point) performance to obtain the optimized azimuth beam direction and down tilt.
Proposal 1: The optimized azimuth beam direction should be determined by observing both DL geometry and UL geometry.

1.2. Uplink geometry
For uplink geometry calculation, the following uplink interference model is used in our simulation. Assume that 1000 UEs are distributed in the train. 600 of them are connected to Cell A and the other 400 UEs are connected to Cell B. When calculating the geometry of a UE in Cell A, the interferences come from another UE in Cell B, and the interference is selected randomly from 400 UEs of Cell B. The transmitting power of UEs depends on the number of allocated resource blocks. We assume the same number of resource blocks (e.g. 10 RBs) is allocated to each user in our simulation. 
3. Evaluation results

The DL geometry for different antenna down tilt and different azimuth beam directions for high speed scenario is shown in Fig. 1. The main difference among the curves is the high geometry above 20dB. However, if EVM effect is modeled, the difference of high geometry is marginal. For example, the geometry will not be higher than, e.g., 30dB. It can be observed that with 6degrees of downtilt, the DL geometry achieves best performance with all three values of azimuth beam directions.
The UL geometry for different antenna downtilt and different azimuth beam directions for high speed scenario is shown in Fig. 2. It can be observed that 6 degree downtilt still provides best performance. 
Comparing UL geometry and DL geometry, it can be observed that UL geometry is worse than DL geometry because UL Tx power is lower than DL. Therefore, the azimuth beam direction should strive for better UL geometry with considerable DL geometry. Under this principle, the 6-degree antenna downtilt and 27-degree azimuth beam direction is recommended.
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Fig.1: DL geometry for different antenna downtilt and different azimuth beam directions
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Fig.2: UL geometry for different antenna downtilt and different azimuth beam directions 
Proposal 2: One option for antenna down tilt for high speed scenario is to reuse the down tilt for rural scenario, i.e., 6 degrees.

Proposal 3: One value for the optimized azimuth beam direction is 27 degrees to the railway track. This is obtained assuming that the half power beam points to the midpoint between the two adjacent sites along the railway.
The explanation about the half power beam direction is illustrated in Fig.3. The azimuth 3dB bandwidth can be calculated according to the weighting values [1, 1] assuming no power loss and elevation downtilt angle using the DFT beam formed by all vertical elements for cell association [3].
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Fig.3: Explanation on the half power beam direction
4. Conclusion
In this contribution, we compare the performance of different azimuth beam directions for high speed scenario. The following proposals are proposed:

Proposal 1: The optimized azimuth beam direction should be determined by observing both DL geometry and UL geometry.
Proposal 2: One option for antenna downtilt for high speed scenario is to reuse the downtilt for rural scenario, i.e., 6 degrees.

Proposal 3: One value for the optimized azimuth beam direction is 27 degrees to the railway track. This is obtained assuming that the half power beam points to the midpoint between the two adjacent sites along the railway.
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Annex: Simulation parameters
Table A1:  SLS Evaluation assumptions
	Parameters
	Values or assumptions

	Layout & UE distribution
	Option 1: Macro only 
（Dedicated linear deployment along railway line）
100% of users in train

	ISD
	1732m

	Carrier frequency
	4GHz

	Simulation Bandwidth
	20 MHz

	Channel Model
	ITU Rural

	BS Tx Power
	49dBm

	UE Tx Power
	23dBm

	BS antenna configuration
	(M, N, P, Mg, Ng) = (8,8,2,1,1)

	BS Antenna Height
	35m

	UE antenna Height & antenna gain
	Follow TR36.873

	UE receiver noise figure
	9dB

	PathLoss [dB]
	ITU Rural
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Indoor loss: 0.5d2D-in
Standard deviation: [5.45]

	UL Power control factor
	P0 = -81dBm,   Alfa = 0.8

	UL allocated RB number per user
	10 RBs
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