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1. Introduction
In RAN#65 meetings, the study item “study on elevation beamforming/full-dimension (FD) MIMO for LTE” has been approved [1], which consists of two phases:

· Phase 1: Identify antenna configurations and evaluation scenarios, and evaluate the performance of Rel-12 downlink MIMO using 3D channel model with realistic non-full buffer traffic model.
· Phase 2: Study enhancements and assess the performance benefit of enhancements to the standard. Develop design principles for the identified techniques and identify potential specification impact.
In this contribution, initial 3D-MIMO evaluation results of phase 1 are presented.
2. 3D-MIMO Phase 1 Evaluation Assumptions
Rel-12 downlink MIMO using 3D channel model are evaluated in 3D-UMa and 3D-UMi. TM10 in TDD mode and channel reciprocity based scheme are considered in the evaluation, but SRS channel estimation error is not modeled. For antenna configuration of eNB, cross polarization is considered with 8 columns. Each column consists of 8 antenna elements corresponding to the same TXRU. Each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array. Both horizontal and vertical antenna element spacing is 0.5λ. Both full buffer and non-full buffer traffic mode are considered. For non-full buffer traffic model, FTP model 2 in TR36.814 is used. Other evaluation assumptions are clarified in the annex according companion contribution [2].
3. 3D-MIMO Phase 1 Evaluation Results
The evaluation results of Rel-12 downlink MIMO using 3D channel model with full buffer traffic model is illustrated in Table 1. SU-MIMO and MU-MIMO are both evaluated. For SU-MIMO, rank adaptation is used. For MU-MIMO, maximum 4 layers are considered and each UE uses one layer only.
Table 1 Simulation results for full buffer

	
	Scenario
	5% User Throughput
(bps/Hz)
	Cell Average Throughput
(bps/Hz)

	SU-MIMO

(Rank adaptation)
	3D-UMa
	3.17
	0.118

	
	3D-UMi
	3.36
	0.119

	MU-MIMO

(Max 4 layers)
	3D-UMa
	3.95
	0.155

	
	3D-UMi
	4.32
	0.142


The evaluation results of Rel-12 downlink MIMO using 3D channel model with FTP model 2 is illustrated in Table 2. Only SU-MIMO is evaluated and rank adaptation is used.
Table 2 Simulation results for FTP model 2 (S=0.5Mbytes, λ = 0.2, K=10)
	
	Scenario
	5% User Throughput
(Mbps)
	Mean User Throughput
(Mbps)
	Resource Utilization (RU)

	SU-MIMO

(Rank adaptation)
	3D-UMa
	3.88
	22.24
	32%

	
	3D-UMi
	3.80
	23.88
	31%


4. Conclusion
In this contribution, Rel-12 downlink MIMO using 3D channel model are evaluated and the evaluation results are presented.
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Annex

Table 1: 3D-MIMO Phase 1 Evaluation Assumptions
	
	3D-UMa
	3D-UMi

	Layout
	Hexagonal grid, 19 macro sites,3 sectors per site
	Hexagonal grid, 19 micro sites,3 sectors per site

	ISD
	500m
	200m

	Duplex Mode
	TDD: channel reciprocity based scheme, Subband TxD CQI 
	TDD: channel reciprocity based scheme, Subband TxD CQI 

	Traffic model
	Full buffer

FTP Model 2
	Full buffer

FTP Model 2

	System bandwidth per carrier
	10MHz
	10MHz

	Carrier frequency
	2.0 GHz
	2.0 GHz

	UE attachment
	Based on RSRP(formula in TR36.873) from CRS port 0
	Based on RSRP(formula in TR36.873) from CRS port 0

	BS antenna height
	25m
	10m

	Total BS TX power
	46/49 dBm for 10/20MHz
	41/44 dBm for 10/20MHz

	BS Antenna Configuration
	Table 2
	Table 2

	UE Antenna Configuration
	2Rx, X-pol: +/- 450
	2Rx, X-pol: +/- 450

	Antenna gain of UE
	0 dbi
	0 dbi

	UE mobility (movement in horizontal plane)
	3km/h
	3km/h

	Min. UE-eNB 2D distance
	35m
	10m

	Indoor UE fraction
	80%
	80%

	UE distribution (in x-y plane)
	uniform in cell
	uniform in cell

	UE height (hUT) in meters
	hUT=3(nfl – 1) + 1.5
nfl for outdoor UEs: 1

nfl for indoor UEs: nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)
	hUT=3(nfl – 1) + 1.5
nfl for outdoor UEs: 1

nfl for indoor UEs: nfl ~ uniform(1,Nfl) where

Nfl ~ uniform(4,8)

	Receiver
	MMSE-IRC
	MMSE-IRC

	HARQ
	Max. 4 transmissions
	Max. 4 transmissions

	Transmission scheme
	TM10, single CSI process
	TM10, Single CSI process

	Handover margin
	3dB
	3dB


Table 2: BS Antenna Configuration for 3D-MIMO Phase 1 Evaluation
	
	3D-UMa
	3D-UMi

	BS Antenna structure
	2D planar antenna structure where each column is a cross-polarized array,N=4,M=8.

Number of horizontal antenna elements: 8

Number of vertical antenna elements: 8
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	Mapping among antenna elements, TXRU and antenna ports 
	8 antenna elements with the same polarization in each column are virtualized to a single TXRU, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array.

	Polarization slant angle
	+/- 450

	BS Antenna element spacing
	Horizontal antenna element spacing dV : 0.5λ
Vertical antenna element spacing dV : 0.5λ

	Antenna element horizontal radiation pattern (dB)
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	Antenna element vertical radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	8 dBi

	Complex weight for antenna element m in elevation
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where m=1,…,K. [image: image8.png]


 is the 

electrical vertical steering angle defined between 00 and 1800 

(900 represents perpendicular to the array). K = 1, M.
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