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1. Introduction

In [1] [2], some key parameters and modelling methodologies have been agreed as working assumption on 3D MIMO channel model, 3D pathloss model and 3D UE dropping model. This contribution provides some initial validation results for the 3D MIMO system using these models. These simulation results may help to verify the impact of the 3D channel and 3D UE dropping models.
2. System Simulation Assumptions
Table 1: List of Simulation Parameters

	Scenario
	Single Cell

	Channel State Information
	ideal CE with delay = 6 TTIs

	Channel scenario
	3D: ITU UMi [3] + WINNER2 3D + 3GPP 2D AA Model[2]

2D: ITU UMi + 3GPP AA Model [3]

	Antenna
	Co-polarized , ULA
Antenna pattern 3D [2]; 2D [3]
Macro antenna gain: 8dBi (3D, V element), 17dBi (2D, V element array)
Fixed Tilting Angle: 12 Degree

Element Distance: d_H=d_V=1/2 lambda

	2D TX antennas
	Linear Array 2, 4, 8 TX

	3D TX antennas
	Linear Array 2, 8TX, 

Planar Array: Vertical x Horizontal antenna elements (VxH): 1x2, 2x4, 8x2, 2x8

	UE RX antennas
	2 

	Channel Bandwidth
	20MHz

	No. of Max scheduled users per cell per  subband
	1 (SU-MIMO)

	Network topology
	19 BSs, 3 cells per BS, wrap around

	No. of Users per sector
	10

	UE distribution and motion model
	3D, Velocity direction=0, 90degree, Prob of vertical UEs=0.5

	Transmit Mode
	Downlink closed loop MIMO mode, TM7


Antenna Array Configurations:

Linear 2TX: 16 antenna elements, 2 antenna ports 
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Linear 8TX: 64 antenna elements, 8 antenna ports 
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Planar V1xH2 TX: 2 antenna elements, 2 antenna ports
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Planar V2xH4 TX: 8 antenna elements, 8 antenna ports
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Planar V4xH2 TX: 8 antenna elements, 8 antenna ports
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3. System Performance
In these simulations, we follow the 3D UE dropping model as agreed in [1], e.g. 80% of UEs are dropped in the vertical plane indoors uniformly within a maximum building height flN, and the other 20% of UEs are dropped in the horizontal plane following the conventional 2D UE dropping mechanism. For the entire network, the maximum building height flN in the vertical plane is set to 14 floors or 6 floors. The maximum height of a given cell is a random number between 1 and flN with uniform distribution. The following 3D path loss model is used:
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Where, 
PLUmi-NLOS (d, hUT)= PLUmi-NLOS (d, hUT=1.5)- α(hUT-1.5)
Two values of α are considered. By default, the factorα=0.  In the ‘new pathloss’ case, α= 1.5. 

Figure 1 and Figure 2 show the system performance of this scenario with different antenna configurations.
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Figure 1: System performance of 3D V1xH2TX in Single Cell with SU-MIMO
Table 2: Average & Cell edge Spectrum Efficiency
	
	Cell Average (bps/Hz)
	Cell Edge (bps/Hz)

	3D no UE vertical distribution (baseline)
	2.482
	0.07685

	3D with UE maximum 6 floors mean 0
	2.395 (-3.51%)
	0.06392 (-16.82%)

	3D with UE maximum 14 floors mean 0
	2.277 (-8.26%)
	0.06706 (-12.74%)

	3D with UE maximum 14 floors mean 90
	2.293 (-7.61%)
	0.0678 (-11.78%)
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Fig.2: System performance of 3D V2H4 Tx in single cell with SU-MIMO
Table 3: Average & Cell edge Spectrum Efficiency:
	
	Cell Average (bps/Hz)
	Cell Edge (bps/Hz)

	3D no UE vertical distribution (baseline)
	6.183
	0.1501

	3D with UE maximum 6 floors mean 0
	5.034 (-18.58%)
	0.1239 (-17.46%)

	3D with UE maximum 14 floors mean 0
	5.003 (-19.08%)
	0.1411 (-6%)

	3D with UE maximum 14 floors mean 90
	4.897 (-20.8%)
	0.1408 (-6.2%)

	3D with UE maximum 14 floors mean 0 (new Pathloss)
	3.713(-39.95%)
	0.1214(-19.12%)


From the above simulation results, it can be observed that with the same system configuration the 3D UE horizontal or vertical movement does not make any significant difference on the system performance.  However, considerable performance loss can be seen for both cell edge and cell centre UEs with the new 3D UE dropping model, for example the UEs distributed from ground-only to up to 6 floors,  and with 3D pathloss modelling which have introduced additional pathloss coefficient related to UE height. The cell central performance may drop more quickly than the cell edge performance with the increase of the building height or with 3D pathloss modelling. The cell edge performance does not necessarily get worse with the increase of the building height, depending on how the pathloss is modelled. The cell centre performance loss generally becomes greater with the increase of the number of transmit antennas, e.g. switching antenna configurations from V1xH2 to V2H4.
4. Conclusions
We evaluated the 3D MIMO system performance with the new 3D MIMO channel model and 3D UE dropping model. Based on the simulations, we observed that
1) The height dependent path loss model is important for the performance evaluation. The parameters should be carefully investigated.
2) It is not necessary to consider modelling vertical UE motion at this stage. 
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