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1. Introduction

Details of pathloss channel modelling for 3D UMi and 3D UMi have been agreed or agreed as working assumptions in RAN1 #75, including pathloss equation, LoS probability function, breaking point, etc taking into account the impact of different UE heights. Corresponding details can be found in [1-2]. Moreover calibration case 1/2 and scenario descriptions have been agreed in RAN1 #73 and [2]. In this contribution, some calibration results for case 1 and 2 for 3D UMa and 3D UMi using the latest agreements of 3D channel modelling have been provided for comparison. 
2. Simulation Assumptions
The detailed calibration scenario and simulation assumptions of Phase 2 can be found in the Appendix. As defined in [2], a 2D planar antenna array is the baseline, where N is the number of columns, M is the number of antenna elements with the same polarization in each column, and K is the number of antenna elements mapped to one antenna port.

· Wideband SINR: The wideband SINR equals the radio of RSRP from CRS port 0 of serving cell over the sum of RSRPs from CRS port 0 of all the other cells and noise power.
· The singular values are calculated on a per PRB basis using 
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, where the summation is across the subcarriers in one PRB and 
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 is the number of subcarriers in one PRB.
· The antenna gain (8dBi) is taken into account in the fast fading channel generation, but pathloss and shadowing are not modeled
3. Simulation Results
Simulation results of phase 2 are provided for the following metrics and shown in the figures below.
Wideband SINR before receiver
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Config1. 3D-UMi. SINR

Config2. 3D-UMi. SINR

Config1. 3D-UMa. SINR

Config2. 3D-UMa. SINR


ZSD
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Config1. 3D-UMi.

Config2. 3D-UMi.

Config1. 3D-UMa.

Config2. 3D-UMa.


ZSA
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Config1. 3D-UMi. ZSA

Config2. 3D-UMi. ZSA

Config1. 3D-UMa. ZSA

Config2. 3D-UMa. ZSA


The largest (1st) singular value
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Config1. 3D-UMi.

Config2. 3D-UMi. 

Config1. 3D-UMa.

Config2. 3D-UMa.


The smallest (2nd) singular value
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Config1. 3D-UMi.

Config2. 3D-UMi.

Config1. 3D-UMa.

Config2. 3D-UMa.


The ratio between the largest singular value and the smallest singular value 
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Config1. 3D-UMi. Ratio

Config2. 3D-UMi. Ratio

Config1. 3D-UMa. Ratio

Config2. 3D-UMa. Ratio


Coupling Loss
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Config1. 3D-UMi.

Config2. 3D-UMi.

Config1. 3D-UMa.

Config2. 3D-UMa.


4. Conclusion

This contribution has presented our simulation results of 3D MIMO calibration case 1&2 for both 3D UMa and 3D UMi modeling taking into account the latest agreements of channel modeling. The calibration results might be considered for further comparison in order to align the understanding of 3D channel modeling changes and simulation implementation.  
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Appendix: Scenarios 

	
	
	Urban Micro cell with high UE density (3D-UMi)
	Urban Macro cell with high UE density (3D-UMa)

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

	UE mobility (movement in horizontal plane)
	
	3kmph
	3kmph

	BS antenna height
	
	10m 
	25m 

	Total BS Tx Power
	
	41/44 dBm for 10/20MHz
	46/49 dBm for 10/20MHz

	Carrier frequency
	
	2 GHz 
	2 GHz 

	Min. UE-eNB 2D distance1) 
	
	10m [other values FFS] 
	35m

	UE height (hUT) in meters
	general equation
	hUT=3(nfl – 1) + 1.5
	hUT=3(nfl – 1) + 1.5

	
	nfl for outdoor UEs
	1
	1

	
	nfl for indoor UEs
	nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)
	nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)

	Indoor UE fraction
	
	80%
	80%

	UE distribution (in x-yplane)
	Outdoor UEs
	uniform in cell 
	uniform in cell 

	
	Indoor UEs
	uniform in cell
	uniform in cell 

	ISD
	
	200m
	500m (FFS: 200m)


Appendix B: System Level Simulation Parameters

	Phase 2
	

	Scenarios
	3D-UMa, 3D-UMi

	BS antenna configurations
	Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing

Config 2: K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 12 degrees

	MS antenna configurations
	config 1: 2 Rx ULA 0.5λ H  spacing

config 2: 2Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency 
	2GHz 

	UE distribution 
	Follows 36.873 3D-UMa, 3D-UMi

	Polarized antenna modeling
	Method 1 in TR 36.873

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Wrapping method
	1) Geographical distance based (baseline)

	Handover margin (for calibration)
	0 dB

	UE per sector
	10
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