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1 Introduction
In RAN#65, the study item of elevation beamforming and FD-MIMO for LTE was approved. Compared with conventional MIMO schemes, the introduction of 2D antenna array makes it possible to fully exploit the degrees of freedom in the elevation dimension and enable the eNB to adapt the beam pattern individually for UE in vertical direction.  The study item consists of two phases [1]:

· 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, we present results of Phase 1 evaluation for homogeneous scenarios.
2 Phase 1 evaluation results
In Phase 1, the performance of Rel-12 8TX under 3D UMa and 3D UMi is evaluated for calibration purpose.  We simulated four scenarios in Phase 1 as listed in Table 1. FTP model 1 is used to generate bursty traffic with several different user arrival rates λ to reach 20%, 50%, and 70% resource utilization.  The simulation results are summarized in Table 2.
Table 1  Scenarios for Phase 1 evaluation

	Scenario
	Channel model
	ISD [m]
	Carrier freq. [GHz]
	Bandwidth [MHz]
	TX power [dBm]
	E-tilt [deg]

	Scn-1
	3D-UMa
	500
	2
	10
	46
	100

	Scn-2
	3D-UMa
	200
	2
	10
	41
	104

	Scn-3a
	3D-UMi
	200
	2
	10
	41
	100

	Scn-3b
	3D-UMi
	200
	3.5
	10
	41
	100


Table 2  Phase 1 performance results
	Scenario
	20% RU
	50% RU
	70% RU

	
	(
	5% UPT [Mbps]
	50% UPT 
[Mbps]
	Mean UPT 
[Mbps]
	(
	5% UPT [Mbps]
	50% UPT 
[Mbps]
	Mean UPT 
[Mbps]
	(
	5% UPT [Mbps]
	50% UPT 
[Mbps]
	Mean UPT 
[Mbps]

	Scn-1
	4.8
	7.40
	24.86
	30.37
	8.4
	3.30
	15.16
	20.36
	10.4
	1.97
	9.84
	14.97

	Scn-2
	6
	9.93
	32.00
	36.31
	9.6
	3.32
	15.64
	21.21
	12.8
	1.71
	9.26
	14.40

	Scn-3a
	5.6
	8.24
	29.48
	34.22
	9.2
	3.13
	15.14
	20.49
	11.2
	1.81
	8.97
	13.67

	Scn-3b
	5.2
	7.37
	26.42
	31.86
	8.4
	3.43
	14.81
	19.59
	10.8
	1.92
	8.96
	13.85


3 Conclusions
In summary, we presented the Phase 1 evaluation results for homogeneous scenarios, including 
· Scn-1, 3D-UMa, ISD of 500m and carrier frequency at 2GHz

· Scn-2, 3D-UMa, ISD of 200m and carrier frequency at 2GHz
· Scn-3a, 3D-UMi, ISD of 200m and carrier frequency at 2GHz
· Scn-3b, 3D-UMi, ISD of 200m and carrier frequency at 3.5GHz
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Appendix

	Parameters
	Values

	Polarized antenna modeling
	Model -2 from 36.873 [3]

	Traffic model 
	FTP Model 1 with packet size 0.5 Mbytes

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Metrics
	Mean, 5%, 50% UPT

	System bandwidth
	10MHz (50 PRBs)

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

	Network synchronization 
	Synchronized

	UE Speed 
	3km/h

	UE distribution 
	according to 36.873 [3]

	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

	Receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel-12 [71-12] assumptions

	Receiver 
UE Rx antenna configuration
	LMMSE-IRC receiver, detailed guidelines according to Rel-12 [71-12] assumptions

	
	2 Rx cross-polarized (0/+90)

	Feedback 
	PUSCH 3-2 w/ Rel-10 8Tx codebook,
CQI, PMI and RI reporting triggered per 5ms, feedback delay is 5 ms

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

	Overhead 
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 REs per PRB

	Scheduler 
	Frequency selective scheduling (multiple UEs per TTI allowed)

	BS antenna configuration
	Antenna elements config (M, N, P): (8, 4, 2), 
TXRU config (MTXRU, N, P): (1, 4, 2)

	CSI-RS, CRS
	CSI-RS 1-1 mapping to TXRU

CRS port 0 to TXRU mapping is ideal and given by [1, 0, 0, 0, 0, 0, 0, 0]

	CSI-RS periodicity
	5ms
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