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1 Introduction

In this contribution we present downlink system simulation results and compare against the 3GPP performance requirement. A 4TX scenario with antenna configuration C (0.5 lambda antenna spacing at eNB) and full-buffer traffic is assumed. Single-cell multi-user MIMO with DRS-based non-codebook-precoding is simulated, assuming implicit CQI/PMI feedback with Rel-8 Householder codebook. It is observed that 3GPP performance requirement is met. 

2 Simulation Models and Assumption

A list of simulation assumptions are provided in Table 1. Detailed channel models and assumptions are aligned with [1].   Enhanced downlink single-cell MIMO with dynamic SU/MU switching with DRS-based non-codebook-precoding is simulated in this study, with details listed in the following:
· Dynamic switching between SU/MU on a per-subframe basis without RRC configuration. Switching is based on maximum sum throughput with appropriate proportional fairness scaling.

· In SU-MIMO transmission a UE may receive rank-1 or rank-2 transmission with dynamic rank adaptation based on RI/CQI/PMI feedback. 
· In MU-MIMO transmission, a maximum of two UEs may be paired with rank-1 transmission per UE. Zero-forcing beamforming (ZFBF) based on rank-1 PMI/CQI feedback is applied to generate the beamforming vectors.
· UE feedback: implicit PMI/CQI with Rel-8 Householder codebook is applied. Both rank-1 and rank-2 PMIs are reported. 
Under these assumptions, it is shown that enhanced MU-MIMO scheme can meet the 3GPP requirement (Table II).
Table II: Downlink system simulation comparison against 3GPP requirement
	Minimum technical requirements item
	Antenna Configuration
	Rel-10 features
	Target
	Gap from target

	Cell average spectral efficiency(bps/Hz)
	4x2
	3.15
	2.6
	19.2%

	
	4x4
	4.63
	3.7
	25.1%

	Cell edge spectral efficiency(bps/Hz)
	4x2
	0.104
	0.09
	15.5%

	
	4x4
	0.196
	0.12
	63.3%


3 Conclusions and Summaries
Downlink system-level simulation results are presented and compared against the 3GPP requirement. It is observed that enhanced downlink single-cell SU/MU-MIMO with implicit feedback is able to meet the 3GPP performance target.
Table I: Simulation Assumptions

	Parameters
	Setting

	Duplex method
	FDD

	Deployment scenario
	Case 1, CF:2GHz, ISD: 500m, PLoss = 20dB, V = 3kmph

	Channel model
	SCM UMa

	Cell layout
	Hexagonal grid 19 sites, 3 cells per site

	System load
	Average 10 UEs per cell with full-buffer traffic

	System bandwidth
	10MHz

	eNB antenna configuration
	4 co-polarized antennas with ½ ( spacing

	UE antenna configuration
	2 co-polarized antennas with ½ ( spacing

	Downlink scheduler
	Proportional fair in time and frequency

	Feedback periodicity
	5ms

	Feedback delay
	6ms

	eNB antenna downtilt
	15 degrees

	MIMO receiver
	Linear MMSE with IRC

	Channel estimation
	Non-ideal

	CQI report
	PUSCH mode 3-1, frequency-selective CQI with 5RB sub-band size, wideband PMI 

	HARQ scheme
	Chase combining,  maximum 4 transmissions

	Overhead 
	DL overhead:  3 symbols for DL CCHs, antenna ports 0~1 CRS, 

12 RE/RB DMRS ports, 4 CSI-RS port with 1RE/RB/port density 
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