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1. Introduction
In the RAN4#80 meeting, the way forward on coexistence simulation assumptions [1] was agreed to calibrate simulation results among interested companies. In this contribution, we want to share some considerations for the antenna pattern for indoor hotspot and some initial simulation results for calibration only. 
2. Simulation assumption
During the last RAN4#80 meeting, we have already reached consensus on the deployment layout for the indoor hotspot as defined in the following the table and figure. However, antenna pattern for the indoor hotspot is still FFS . In the last RAN1#86 meeting, initial antenna element pattern are already agreed as shown in the following table. 4 different antenna pattern are suggested by companies, e.g. single sector, 3 sector, wall mounted or ceiling mounted. In general, ceiling mounted antenna can be easily and conveniently deployed, therefore we propose to use ceiling mounted antenna for indoor hotspot scenario. After the RAN1#86 meeting, RAN1 has already reached the consensus on the antenna array baseline configurations through the email discussion.
Proposal 1: to use the ceiling mounted antenna for indoor hotspot scenario. 
-------------------------------------------------------------------------------------------------------------------------------------------

Option 1 (baseline at least for calibration): Boresight direction is perpendicular to the ceiling. Antenna model is taken from alternative 3 in R1-165850 (90 degree HPBW in Azimuth and zenith).

–       The number of sites is 3 and 12. Placement of 12 sites is the same as TR 38.900. Placement of 3 sites is according to Figure 1.

–       Antenna array baseline configuration:

•        (M,N,P,Mg,Ng) = (4, 4, 2, 1, 1) , d_H = d_V = 0.5 lambda for 4GHz

•        (M,N,P,Mg,Ng) = (4, 8, 2, 1, 1) , d_H = d_V = 0.5 lambda for 30GHz

•        (M,N,P,Mg,Ng) = (8, 16, 2, 1, 1), d_H = d_V = 0.5 lambda for 70 GHz
-------------------------------------------------------------------------------------------------------------------------------------------
                        Table1. Antenna element patter for single sector 
	Parameter
	 Single sector 

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	[5dBi]

	Electlic tilting
	FFS


Table2. Antenna element patter for three sector
	Parameter
	 Three sector 

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
	

	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	[8dBi]

	Electlic tilting
	[110] degree


Table3. Antenna element patter for wall mounted 
	Parameter
	 Wall mounted 

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
	

	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	[5dBi]

	Electlic tilting
	FFS


Table4. Antenna element patter for ceiling mounted 

	Parameter
	 Wall mounted 

	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
	

	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	[5dBi]

	Electlic tilting
	FFS


3. Calibration results 
According to the initial agreement we already made during the Sweden meeting, some calibration results are presented in Figure 1. 
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Figure 1. Calibration results of indoor hotspot scenario.

4. Conclusions
In this contribution, we shared some considerations for the antenna pattern for indoor hotspot and some initial simulation results for calibration only
Proposal 1: to use the ceiling mounted antenna for indoor hotspot scenario.
5. References
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6. Annex
Indoor hotspot 
Single operator layout
	Parameters
	Values
	Remark

	Network layout
	50m x 120m, 12BSs
	 

	Inter-site distance
	20m
	 

	BS antenna height
	3 m
	ceiling

	UE location
	Outdoor/indoor
	Indoor
	 

	
	LOS/NLOS
	LOS and NLOS
	Specified in TR38.900

	
	UE antenna height
	1 m
	Specified in TR38.900

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	0 m
	 

	Channel model
	Indoor Office
	Specified in TR38.900

	Shadowing correlation
	NA
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Multi operators layout
	Parameters
	Values
	Remark

	Multi operator layout
	Randomly shift
	

	Minimum distance between BSs in different operator
	3 m
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