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1 Introduction
Significant progress has been made in RAN1#75 and subsequent email discussions towards finalizing the channel models for 3D UMi and UMa scenarios [1]. This progress led to a calibration campaign to conclude the 3D channel generation.  The simulation assumptions for phase 2 calibration are summarized in the Appendix.

The following metrics for the serving cell are calibrated for each antenna configuration 

· CDF of average wideband SINR before receiver (i.e., geometry) 
· CDFs of ZSD and ZSA
· CDF of largest (1st) singular value in PRBs at t=0

· CDF of smallest (2nd) singular value in PRBs at t=0

· CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0
In this contribution, we present phase 2 calibration results of the channel model for the 3D-MIMO UMa and 3D-UMi deployment scenarios, based on the agreed channel and antenna models in RAN1#75 [1].
2 Initial Calibration Results
Figures 1-4 are the simulation results for antenna configurations 1 (K = 1, M = 2, N = 2) and antenna configuration 2 (K = M = 10, N = 2) for the 3D UMa and 3D UMi scenarios with geographical wrapping. The figures plot the CDFs of wideband SINR (Figure 1), ZSD, ZSA (Figure 2), largest singular value, smallest singular value, and their ratio  (Figures 3, 4), respectively.

The ZSD and ZSA (in degrees) are generated after step 7, using the generated ZoAs and ZoDs using the calculation of circular angle spread mentioned in [2].
The singular values are averaged over the PRBs at t = 0. 
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Figure 1 plots the wideband SINRs of 3D-UMa and 3D-UMi deployments. As observed configuration 2 yields higher SINRs as the higher directivity of the transmit antenna responses reduces inter cell interference on average. The average SINRs observed for 3D-UMa are higher than 3D-UMi  as the smaller inter-site distance in UMi increases inter-cell  interference. 
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Observation 1: Antenna element to port virtualization at the base station improves the downlink received SINR.
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Figure 2 plots the distributions of ZSA and ZSD for both channels. As observed, the values do not change much from configuration 1 to 2 as the configurations affect the antenna responses and not the large scale parameters (LSPs) of the channel. The observed minor difference (esp. for ZSD in UMa) could arise from the fact that a UE may associate with a different base station as the antenna configuration changes. 
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Observation 2: The spread of elevation angle of departure is small with high probability which will impact the design of future elevation beamforming algorithms.  
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Figures 3 and 4 plot the distributions of the singular values of the channel for 3D-UMa and UMi respectively. As seen, the singular values (largest and smallest) for configuration 2 are statistically higher than the corresponding ones for configuration 1 in both 3D-UMa and 3D-UMi. This is due to the array gain in configuration 2. It is also related to the observation that configuration 2 yields higher received SINRs. Interestingly the ratio of the singular values is higher for configuration 1. This could be because the underlying co-polarized nature of the configuration 1 antenna setup leads to more correlated fading across the different transmit antennas (and thus more prone to lead to channels with a single dominant singular mode). 
Observation 3: Antenna Configuration 2 induces multiple strong singular modes in the resultant channel which could be exploited to yield higher downlink throughputs. Multi-layer transmission is one example.    
3 Conclusion

In this contribution, we presented statistics for the wideband SINR, the ZSD, ZSA, largest and smallest singular value for the 3D UMa and 3D UMi channels. Based on our simulations, we observe the following
Observation 1: Antenna element to port virtualization at the base station improves the downlink received SINR.
Observation 2: The spread of elevation angle of departure is small with high probability which will impact the design of future elevation beamforming algorithms.  
Observation 3: Antenna Configuration 2 induces multiple strong singular modes in the resultant channel which could be exploited to yield higher downlink throughputs. Multi-layer transmission is one example.    
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5 Appendix

	
	Phase-2 calibration

	Scenarios
	3D-UMa

	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
	R1-136036 (yellow part)

	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
	Geographical distance based 


                                                                 Figure � SEQ Figure \* ARABIC �1�: Wideband SINR for 3D UMa (left) and 3D UMi (right)





                                                   Figure � SEQ Figure \* ARABIC �2�: ZSA (left) and ZSD (right) of the 3D UMa and 3D UMi channels





                                                         Figure � SEQ Figure \* ARABIC �3�: Distribution of singular values and their ratio for 3D-UMa





                                                         Figure � SEQ Figure \* ARABIC �4�:  Distribution of singular values and their ratio for 3D-UMi








