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1. Introduction

In RAN1 #75 and further email discussion, system level simulations were agreed to obtain initial baseline performance for 3D UMa and UMi scenarios. The results should be compared with those of systems using the legacy 2D channel model defined in [1], to verify and calibrate the new 3D channel model [2].
This contribution presents our initial system level simulation results.
2. Calibration Results

2.1 Simulation Parameters
In the simulation, the scenario parameters are shown in Appendix A whilst the system level simulation parameters are summarized in Appendix B. 
2.2 Simulation Results

Initial simulation results have shown that the change of channel modeling methodology from 2D to 3D causes negligible performance degradation(<3%) for cell average performance, but 5-10% degradation for cell edge performance. The results seem to make sense generally speaking since the 3D propagation channel will lower the received power compared to the 2D propagation channel because of the vertical spatial domain. The cell edge users may be more vulnerable to the change to 3D channel modeling because vertical angular spread tends to be smaller at the cell edge and 3D beamforming/interference can have a slightly more serious impact.   
	Scenario
	Cell average (bps/Hz)
	Cell edge (bps/Hz)

	3D-UMa in 36.873
	1.9410
	0.0660

	2D-UMa in 36.814
	1.9970
	0.0718

	3D-UMi in 36.873
	1.9013
	0.0659

	2D-UMi in 36.814
	1.9072
	0.0696
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Figure 1  Spectrum efficiency per UE.
3. Conclusion

Based on initial simulation results, we have the following observations for the baseline scenarios:
· The cell average performance impact due to modeling methodology change from 2D to 3D is negligible.
· The cell edge performance impact due to modeling methodology change from 2D to 3D is more notable compared to the cell average performance impact.
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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

	Scenarios
	2D[36.814]/3D[36.873] UMa, 2D[36.814]/3D[36.873] -UMi

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

	MS antenna configurations
	2Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs)

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

	Carrier Frequency 
	2GHz

	Duplex 
	FDD

	Network synchronization 
	Synchronized

	Number of UEs per cell 
	10

	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

	Traffic model 
	Full buffer 

	Scheduler 
	PF, 1 UE per TTI allocation 

	Receiver 
	Ideal channel estimation 

	
	Ideal interference modeling 

	
	MMSE-IRC receiver 

	Interference model 
	Ideal interference from PDSCH which can be measured from IMR

	Hybrid ARQ 
	Maximum 4 transmissions 

	Feedback 
	PUSCH 3-1 

	
	CQI and PMI reporting triggered per 5ms 

	
	Feedback delay is 5 ms 

	
	Rel-8 4Tx codebook 

	Overhead 
	3 symbols for DL CCHs, 4 CRS ports and DM-RS with 12 REs per PRB 

	Transmission scheme
	TM10, single CSI process, SU-MIMO with rank adaptation

	Handover margin (for calibration)
	0 dB
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