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1. Introduction

In RAN1 #78bis, simulation assumptions for the three homogeneous network scenarios namely 3D-UMa ISD 500m, 3D-UMa ISD 200m and 3D-UMi ISD 200m are agreed with updates of [3] in [1].  In addition, it is agreed that vertical antenna element spacing and number of antenna elements with the same polarization in each column are (dV , M): (0.8λ, 8) respectively for homogeneous networks.  
In the email discussion [78bis-18], the downtilt angle for phase-1 simulations in FD-MIMO is agreed as follows: 
· θetilt = 100 degree for 3D-UMa ISD 500m, 3D-UMi ISD 200m 
· θetilt = 104 degree for 3D-UMa ISD 200m
Based on these agreements, the initial phase 1 evaluation results of the three homogeneous network scenarios are provided in this contribution.   
2. Initial evaluation results

For phase 1 evaluation, number of TXRUs for evaluation is 8, where each TXRU is connected to an antenna port and antenna ports constitute a horizontal array.  In this section, our initial evaluation results of 8 TXRUs in a horizontal XPOL array with Rel-12 downlink SU/MU-MIMO dynamic switching are shown.  Simulation assumptions are in the appendix.
	Scenario
	Traffic Load
	Mean UPT (Mbps)
	5% UPT
(Mbps)
	50% UPT (Mbps)

	3D-UMi

ISD 200m
	Low

(RU ~= 20%)

(0.5MByte,λ=2.5)
	37.992
	10.239
	37.043

	
	Medium

(RU ~= 50%)

(0.5MByte,λ=4)
	24.874
	3.843
	19.507

	
	High
(RU ~= 70%)

(0.5MByte,λ=5)
	19.249
	1.909
	13.016

	3D-UMA

ISD 500m
	Low

(RU ~= 20%)

(0.5MByte,λ=2.5)
	36.959
	9.473
	35.294

	
	Medium

(RU ~= 50%)

(0.5MByte,λ=4)
	24.411
	3.608
	18.874

	
	High
(RU ~= 70%)

(0.5MByte,λ=5)
	18.893
	1.801
	12.903

	3D-UMA

ISD 200m
	Low

(RU ~= 20%)

(0.5MByte,λ=2.5)
	38.707
	11.042
	38.391

	
	Medium

(RU ~= 50%)

(0.5MByte,λ=4)
	24.784
	4.003
	19.441

	
	High
(RU ~= 70%)

(0.5MByte,λ=5)
	18.734
	2.069
	13.108


Table 1 Simulation results for 8TXRUs in a horizontal XPOL array, FTP Model 1, SU/MU-MIMO
Table 1 shows the simulation results for 3D-UMi, 3D-UMa 500m ISD, 3D-UMa 200m ISD homogeneous network scenarios with FTP traffic.  Antenna configuration is 8TXRUs with cross polarization and (M,N,K)=(8,4,8).  FTP model 1 with three kinds of loading (i.e. low, medium, and high) is used.

	  Scenario
	Average cell spectral efficiency (bps/Hz)
	5% cell edge spectral efficiency (bps/Hz) 

	3D-UMI  ISD 200m
	3.458
	0.077

	3D-UMA ISD 500m
	3.403
	0.082


Table 2 Simulation results for 8TXRUs in a horizontal XPOL array, Full buffer, SU/MU-MIMO
Table 2 shows the simulation results for 3D-UMi, 3D-UMa 500m ISD homogeneous network scenarios with full buffer traffic.  Except the traffic, the same simulation assumptions including the same antenna configuration are used.
From the results in Table 1 and Table 2, it can be observed that the baseline performance of scenarios with 200m ISD (including 3D-UMi and 3D-UMa with 200m ISD)  is slightly higher than the baseline performance with 3D-UMa ISD 500m.    
3. Conclusions
This contribution provides phase 1 evaluation results with 8TXRUs in a horizontal cross-polarized antenna array.  It is observed that the baseline performance of scenarios with 200m ISD (including 3D-UMi and 3D-UMa with 200m ISD) is slightly higher than the baseline performance with 3D-UMa ISD 500m.   This set of results can be used for the performance comparison for potential enhancements of supporting 2D antenna array.
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Appendix A
Table A.1 Simulation parameters for homogeneous network scenarios
	Parameters
	Assumptions

	Cellular Layout
	Hexagonal grid, 7 sites, 3 Macro cells per site, geographical based wrap‑around

	Channel Model
	 3D UMa ISD 500m,3D UMa ISD 200m, 3D UMi 

	Operating bandwidth (BW)
	10 MHz

	Tx Power
	3D UMa ISD 500m: 46dBm 

3D UMa ISD 200m: 41dBm

3D  UMI :41 dBm

	UE Speed
	3km/h

	Antenna configuration
	Transmitter: cross-polarized horizontal antenna array with 8TXRUs and (M,N,K)=(8,4,8)
Receiver: 2Rx cross-polarized antenna at UE

	Downtilt angle
	θetilt = 100 degree for 3D-UMa ISD 500m, 3D-UMi ISD 200m
θetilt = 104 degree for 3D-UMa ISD 200m

	Antenna element spacing
	(dV,dH)=( 0.8λ, 0.5λ,)

	CQI/PMI reporting interval and frequency granularity
	5ms for CQI/PMI, 6RB

	Feedback scheme
	Rel-12 PUSCH feedback mode 3-2 with Rel-10 8Tx codebook

	Delay for scheduling and AMC
	6ms

	Scheduler
	Proportional Fair

	Receiver
	MMSE-IRC 

With non-ideal interference covariance matrix estimation by using complex Wishart distribution with 12 degrees of freedom 

(Model in TR36.829 with DMRS based sample covariance matrix)

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	4

	Traffic model
	· FTP Model 1 with packet size 0.5 Mbytes (low ~20% RU, medium ~50% RU, high ~70%RU)

· Full buffer model 

	Channel estimation
	Non-ideal modeling of channel estimation error modeling 
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is used, 
based on CSI-RS for channel measurements, based on DMRS for data demodulation, based on IMR for interference measurement

	Handover margin 
	3dB 

	Wrapping method 
	Geographical distance based
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