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1 Background 
During RAN#71, A SI to develop requirements and specifications for New Radio (NR) systems was approved [1]. In addition, TSG RAN has received an LS from ITU-R WP5D, requesting sharing parameters by February 2017 [1]  where [3] outlines a proposed work plan for ITU-R related work.

In [4], BS antenna patterns and BS beamforming model has been agreed for urban macro and dense urban micro deployment. The antenna patterns for indoor hotspot scenario is not agreed yet. In this contribution, we elaborate our proposal on antenna models and BS beamforming model for indoor hotspot scenario related to NR system with respect to ITU-R WP5D request for sharing parameters [1]. 
2 Indoor hotspot deployment [R4-167123]
For indoor hotspot deployment, following is agreed in R4-167123:

2.1 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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2.2 Multi operator’s layout
	Parameters
	Values
	Remark

	Multi operator layout
	Randomly shift
	

	Minimum distance between BSs in different operator
	3 m
	


In the above multi-operator deployment scenario, two operators deploy 12 indoor cells each in the single-floor building.  The indoor cells of each operator are equally spaced and placed as shown in the deployment figure. The distance between two closest nodes from two operators is random, however can be anything higher than a minimum distance, e.g. 3m. 
3 Antenna patterns for Indoor hotspot deployment

Four different antenna patterns are defined for indoor BS in [5]. As a first hand choice when performing indoor evaluations, we propose to use Alt.3 from [5] as summarized below:

This is a single sector antenna with 90 degree 3dB beam width in both zenith and azimuth dimensions. The reference [5] mentions this antenna wall-mounted, however we propose to have this antenna as ceiling-mounted. Detailed antenna element radiation pattern as described in the below table. 
	Antenna element radiation pattern in [image: image3.png]
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	Antenna element radiation pattern in [image: image9.png]
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element
	5dBi

	Number of Panels
	Baseline: Only one panel is assumed

	(NV,NH)
	(8,16)

	(dV,dH)
	(0.5, 0.5)λ

	Polarization gain
	An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions

	Carrier frequency
	30, 45 and 70GHz


4 Beamforming weight calculation

Follow the same as agreed model in R4-167078. 

5 Summary
In this contribution, we provide our views on antenna patterns and beamforming weight calculations for indoor hotspot scenario. We propose the following:
Proposal-1: Adopt antenna patters and BF models as described in Section 3. 
Proposal-2: Adopt BF weight calculation similar to macro and urban micro BS as described in R4-187078. 
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