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1 Introduction
The study item on elevation beamforming and FD-MIMO was approved in RAN#65 with the following objectives:

· Identify antenna configurations for 2D antenna arrays with {8, 16, 32, 64} TXRUs and evaluation scenarios, including homogeneous and heterogeneous scenarios, for feasibility study, taking into account the outcome of 3D channel model SID

· Evaluate the performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) using 3D-UMa and 3D-UMi channel models
· Evaluate performance benefits of standard enhancements targeting two-dimensional antenna array operation (including a single column of cross-poles) using 3D-UMa and 3D-UMi channel models, taking into account the discussion and findings of the 3D channel model SI.
· Identify/evaluate potential enhancements required for implementing the SU/MU-MIMO transmission schemes that would provide the identified performance benefits including
· Investigate whether additional methods are needed to ensure common channel coverage, cell/point selection and/or RRM measurement reliability.
· Develop design principles for the identified techniques and identify potential specification impact.
The discussion in the RAN1#78bis and RAN1#79 meetings was primarily focused on the deployment scenario and evaluation assumptions, where the following progress was made. 

· Regarding the deployment scenario, several homogeneous deployment scenarios including 3D UMa 500m ISD, 3D UMi 200m ISD, and 3D UMa 200m ISD were agreed in [2]. Three heterogeneous deployment scenarios were discussed, including separate frequency deployment [3-5], co-channel deployment with EBF/FD-MIMO at small cells [6], and co-channel deployment without EBF/FD-MIMO at small cells [7]. Details of heterogeneous deployment scenarios were finalized in [9-11].
· Antenna virtualization modeling regarding the number of antenna elements, antenna spacing and 1D TXRU-to-antenna element virtualization was agreed in [8]. In RAN1#79, 2D TXRU virtualization [12] and wide antenna configurations with N = {8,16}  columns  of antennas  [13-14] were further agreed.
In the Phase I evaluation RAN1 is tasked to start evaluation of Rel.12 MIMO based standard-transparent MIMO scheme in the AAS setup, namely:

· Evaluate the performance of Rel-12 downlink MIMO (including both SU- and MU-MIMO) using 3D-UMa and 3D-UMi channel models.
· Number of TXRUs for evaluation is 8, where each TXRU is connected to an antenna port and the antenna ports constitute a horizontal array. 
In this contribution we present evaluation results of Phase I MIMO in homogeneous deployment scenarios. 

2 Simulation results
An (M,N,P) = (8,4,2) antenna configuration is assumed at the eNB according to [2]. For Phase I scheme, each TXRU is virtualized to K = 8 adjacent co-polarized antenna components in the same column. This means 8 TXRUs are arranged in a horizon array. The eNB configures an 8-port CSI-RS resource shared by all UEs, where there is a one-to-one mapping between the CSI-RS port and TXRU. 
Performance with full-buffer traffic is summarized in Table I, and performance with FTP traffic under different user arrival rates 
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 are summarized in Table II. 
Table I: Full-buffer traffic
	Scenarios
	3D-UMa
	3D-UMi
	3D-UMa (200m)

	Cell edge user SE

(bps/Hz/user)
	0.0663
	0.0677
	0.0711

	Cell avg. SE

(bps/Hz)
	3.34
	3.35
	3.27


Table II: FTP traffic model 1 under different user arrival rates
	Scenarios / user arrival rate 
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 = 2
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 = 4
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 = 5

	3D-UMa
	5% UPT (Mbps)
	12.88
	5.49 
	3.55 

	
	50% UPT (Mbps)
	31.75
	20.31 
	14.05 

	
	Mean UPT (Mbps)
	36.87
	24.82 
	18.81 

	
	RU
	19%
	50%
	68%

	3D-UMi
	5% UPT (Mbps)
	13.77
	6.78 
	3.03 

	
	50% UPT (Mbps)
	39.01
	23.17 
	13.04 

	
	Mean UPT (Mbps)
	39.09
	26.98 
	17.60 

	
	RU
	18%
	44%
	70% 

	3D-UMa (200m)
	5% UPT (Mbps)
	14.66
	5.64 
	3.45 

	
	50% UPT (Mbps)
	36.09
	20.17 
	13.43 

	
	Mean UPT (Mbps)
	38.35
	24.10 
	17.33 

	
	RU
	18%
	49% 
	70% 


3 Conclusions
In this contribution we present evaluation results of Phase I MIMIO schemes in homogeneous deployment scenario for both full buffer and FTP traffic model.
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Appendix
Table A1: Evaluation assumptions
	Parameter
	Value

	Antenna configuration
	Horizontal:  8 elements, X-pol (+/-45),  0.5λ spacing
Vertical: 8 elements, 0.8λ spacing

	Scenario
	3D-UMa with 500m ISD, 3D-UMi with 200m ISD, and 3D-UMa with 200m ISD

	System bandwidth
	10MHz (50RBs)

	Carrier frequency
	2GHz

	UEs per cell
	10

	UE  distribution
	Follows 36.873 3D-UMa, 3D-UMi

	UE speed
	3km/h

	Model of cross polarization
	36.814

	Traffic model
	Full buffer, FTP traffic model 1

	Scheduling algorithm
	PF

	Receiver
	Realistic channel estimation

	
	MMSE-IRC receiver

	HARQ 
	Max 4 transmissions

	PMI/CQI feedback granularity
	Subband (6 PRBs per subband)

	PMI/CQI feedback periodicity
	5ms

	RI feedback periodicity
	120ms

	Wrapping  method
	Geographical  distance based

	Handover margin
	3 dB
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