3GPP TSG-RAN WG1 #74                                                          R1-132986
Barcelona, Spain, 19th – 23rd August 2013
Source: 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Title: 
3D MIMO performance under high-rise scenario
Agenda item:
7.2.7.2
Document for:
Discussion and Decision
1. Introduction

In [1] [2], key parameters and modelling methodologies have been agreed on 3D MIMO channel model (pathloss model) and UE dropping model. [5] proposes to include the high-rise building scenario into consideration. This contribution provides some evaluation results for the 3D MIMO system with both typical and high-rising building assumptions using the channel 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]
3D: ITU UMa [3] + WINNER2 3D + 3GPP 2D AA Model[2]


	Antenna
	Non-polarized , ULA
Antenna pattern 3D [2];
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

	3D TX antennas
	Planar Array: Vertical x Horizontal antenna elements (VxH): 4x2 

	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
	25 [5]


	UE distribution (indoor ratio)
	80% [5]


	Transmit Mode
	Downlink closed loop MIMO mode, TM7


Antenna Array Configurations:

Planar V4xH2 TX: 8 antenna elements, 8 antenna ports
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3. System Performance
Two 3D UE dropping models are simulated here. One 3D UE dropping model follows the agreement in [1] where 80% of UEs are dropped in the vertical plane indoors evenly within a randomly selected building height fl (4<=fl<=8) and 20% of UEs are dropped outdoors on the ground following the conventional 2D UE dropping mechanism.  For the high rise building case, the 3D UE dropping model is modified slightly so that the floor number of building has a wider range with fl (20<=fl<=30).  The number of UEs per sector is 25.  Other scenario parameters are set according to the proposal in [4].
The following 3D path loss model is used for UMi:
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And the following 3D path loss model is used for UMa:
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The pathloss channel coefficient α is set to be either 0.6 or 0.9. Figures 1 and 2 show the system performance of this scenario with different antenna configurations.
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Figure 1: System performance of 3D V4xH2TX with SU-MIMO in UMi
Table 2: Average & Cell edge Spectrum Efficiency in UMi:
	
	Cell Average (bps/Hz)
	Cell Edge (bps/Hz)

	V4H2 Low 0.6 (UE25, InR80, 4<=fl<=8)
	2.2146
	0.0235

	V4H2 Low 0.9 (UE25, InR80, 4<=fl<=8)
	2.1396(-3.39%)
	0.0203(-13.62%)

	V4H2 High 0.9 (UE25, InR80, 20<=fl<=30)
	2.0301(-8.33%)
	0.0226(-3.83%)

	MU V4H2 Low 0.9 (UE25, InR80, 4<=fl<=8)
	3.2149(45.17%)
	0.0321(36.60%)

	MU V4H2 High 0.9 (UE25, InR80, 20<=fl<=30)
	3.0412(37.33%)
	0.0325(38.30%)
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Fig.2: System performance of 3D V4H2 Tx with SU-MIMO in UMa
Table 3: Average & Cell edge Spectrum Efficiency:
	
	Cell Average (bps/Hz)
	Cell Edge (bps/Hz)

	V4H2 Low 0.6 (UE25, InR80, 4<=fl<=8)
	1.7342
	0.0109

	V4H2 Low 0.9 (UE25, InR80, 4<=fl<=8)
	1.7943(3.47%)
	0.0146(33.95%)

	V4H2 High 0.9 (UE25, InR80, 20<=fl<=30)
	1.9036(9.77%)
	0.0176(61.47%)

	MU V4H2 Low 0.9 (UE25, InR80, 4<=fl<=8)
	2.4566(41.66%)
	0.0147(34.86%)

	MU V4H2 High 0.9 (UE25, InR80, 20<=fl<=30)
	2.5987(49.85%)
	0.0195(78.90%)


It can be observed from the above simulation results that under the current 3D MIMO channel model [1][2], the average performance of a 3D MIMO system is generally insensitive to the increase of the building height. More specifically, the UMa average performance slightly gains (<5% for average) from the increased building height (20-30 floors), while the UMi average performance slightly drops (-5%~-10% for average) due to the increased height (20-30 floors).
But on the other hand, the cell edge performance is very sensitive to the increased height. The UMi shows cell edge relative gain about 2~10%  when the height is increased, but the UMa shows significant gain when the building height is increased to 20 to 30 floors .
Since high-rise buildings can be a major deployment scenario for 3D MIMO, we recommend to further study whether the above insensitivity in the cell average performance and high sensitivity in the cell edge performance is due to over-simplification of the 3D MIMO channel model. 
4. Conclusions
We evaluated the 3D MIMO system performance with the latest 3D MIMO channel model and UE dropping model. Based on the simulations, we observe that
1) Under the current 3D MIMO channel model, the system performance is moderately sensitive to the increase of building height, especially for cell edge performance. 

2) The cell edge performance of UMa under high-rise scenario may be significantly enhanced by 3D MIMO. 
We recommend:,

1) Include the “high rise” scenario in 3D channel modeling study. 
· Considering RAN1 work load, take“high rise” scenario as an optional case of UMa where detailed assumptions of scenario are FFS.
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