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1 Introduction

Preliminary DL system simulation results for LTE Rel-8 4x2 close-loop SU-MIMO with full buffer traffic is presented in this contribution. The objective of this document is to study whether Rel-8 can meet the ITU-R performance requirement and if not, what the performance gap is and what potential techniques are needed in Rel-10 to meet the performance target.
2 Simulation Models and Assumption

A list of simulation assumptions are provided in Table 1. A 4x2 antenna configuration with co-polarized antenna array is assumed with 4( spacing at the eNB and 0.5( spacing at the UE. Detailed channel models and assumptions can be found in IMT.EVAL [1]. The LTE Rel-8 4x2 closed-loop SU-MIMO with dynamic rank adaptation is assumed. The path loss, coupling loss, and wideband SINR statistics for all ITU cases can be found in the calibration step 1a and 1c. 
Table 1: Simulation Assumptions

	Parameters
	Setting

	Duplex method
	FDD

	Cell layout
	Hexagonal grid 19 sites, 3 cells per site

	System load
	Average 10 UEs per cell with full buffer traffic

	System bandwidth
	20MHz for ITU indoor hotpot, 10MHz otherwise

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

	UE antenna configuration
	2 co-polarized antennas with 1/2 ( spacing

	Downlink scheduler
	Proportional fair in time and frequency

	Feedback periodicity
	5ms

	Feedback delay
	6ms

	BS antenna downtilt
	InH: N/A,  Umi: 12deg, Uma: 12deg, Rma: 6 deg

	Receiver algorithm
	MMSE

	Channel estimation
	Ideal

	CQI report
	PUSCH mode 3-1, frequency-selective CQI with 5RB subband, wideband PMI, Total feedback overhead 56 bits.

	HARQ scheme
	Chase combining,  maximum 4 transmission

	Overhead 
	DL overhead:  3 symbols for DL CCHs, Antenna Port 0~3 CRS




3 Rel-8 4x2 SU-MIMO Performance Results
The average cell spectral efficiency and cell edge spectral efficiency (bps/Hz) for ITU indoor hotspot, ITU urban micro, ITU urban macro and ITU rural macro cases are shown in Table 2.
Table 2: System simulation results (Rel-8 4x2 CL SU-MIMO)

	Minimum technical requirements item
	Scenario
	Rel-8 4x2 SU-MIMO
	Target
	Gap from target

	Cell average spectral efficiency(bps/Hz)
	Indoor
	4.84
	3.0
	60%

	
	Urban Micro
	2.17
	2.6
	-16%

	
	Urban Macro
	1.52
	2.2
	-30%

	
	Rural Macro
	2.32
	1.1
	110%

	Cell edge spectral efficiency (bps/Hz)
	Indoor
	0.233
	0.10
	33%

	
	Urban Micro
	0.058
	0.075
	-22%

	
	Urban Macro
	0.040
	0.06
	-33%

	
	Rural Macro
	0.072
	0.04
	80%


The evaluation results are summarized as follows

· ITU indoor hotspot and ITU rural macro-cell: LTE Rel-8 FDD 4x2 closed-loop SU-MIMO can meet the ITU DL requirement, in terms of both cell average and edge spectrum efficiency.
· ITU urban micro and urban macro scenario: LTE Rel-8 FDD 4x2 closed-loop SU-MIMO is 16% and 30% below the cell average throughput requirement, and 22% and 33% below the cell edge spectrum efficiency requirement. Advanced features (e.g. 8TX MIMO, advanced MU-MIMO and CoMP) are therefore needed in Rel-10.

4 Advanced MIMO Performance Results
Initial performance evaluation with advanced MIMO features is presented in this section for ITU urban micro and urban macro cases, where LTE Rel-8 SU-MIMO cannot meet the requirement.  In particularly, a multiuser CoMP scheme is evaluated. It is shown that under a set of idealized assumptions (e.g. perfect knowledge of channel matrix H and interference variance R at eNB), the ITU performance requirement can be satisfied.
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Figure 1
Details of the simulation are summarized in the following

· A semi-static CoMP cooperation/transmission set of 3-cells (e.g. Figure 1) is assumed where all users in the cooperation set are scheduled by 3 adjacent cells with coherent joint processing. 
· Multiuser MIMO with dynamic rank adaption is assumed. Each UE can receive 1-layer or 2-layer in the downlink.
· Ideal channel estimation at UE.

· UE feedback: perfect feedback of channel matrix H and interference variance R on a per RB basis, no feedback error, 10 ms feedback periodicity and 6ms delay.
Under these assumptions, it is shown that the multiuser CoMP scheme can meet the ITU-R requirement, shown in Table 3. 
Table 3: System simulation results with MU-CoMP
	Minimum technical requirements item
	Scenario
	Rel-10 features
	Target
	Gap from target

	Cell average spectral efficiency(bps/Hz)
	Urban Micro
	2.62
	2.6
	1%

	
	Urban Macro
	2.35
	2.2
	7%

	Cell edge spectral efficiency(bps/Hz)
	Urban Micro
	0.080
	0.075
	7%

	
	Urban Macro
	0.075
	0.06
	25%


5 Conclusions and Summaries
In this contribution we have presented a set of initial performance results for ITU-R submission. It is shown that 4x2 Rel-8 close-loop MIMO schemes can meet the ITU indoor hotspot and ITU rural macro performance requirement, but cannot reach the ITU urban micro and urban macro targets. For these two particular cases, we further show that advanced MIIMO features (e.g. MU-CoMP) is able to meet the performance target under a set of idealized simulation assumptions.
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