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1 Introduction
In RAN1#47 meeting, unitary codebook-based precoding has been agreed for the E-UTRA MIMO FDD.  The meeting minutes stated specifically regarding AI 6.5.3  precoding details:

Alternatives proposed:

1) Multi-rank beamforming (rank-specific precoding matrices) (including identity matrix)

2) Householder (rank-specific precoding matrices) (including identity matrix)

3) Diagonal CDD matrix multiplied with the unitary matrix (including identity matrix)

4) Combination of phase only adaptation with some kind of amplitude adaptation (e.g. antenna selection as the simplest form)

5) Random codebook with column selection for rank adaptation

Way forward:

· Limitation on the frequency granularity of the rank reported by a UE. Level of limitation to be decided in the next meeting.

· Precoding design and operation optimized for SU-MIMO for SU/MU-MIMO dynamic switching if defined

This contribution presents the link level simulation results of precoded single user MIMO (SU-MIMO) with various subband sizes. We perform link simulations to determine an optimum subband size. A subband is defined as a set of resource blocks selected for CQI feedback purpose. We simulated a 2x2 MIMO configuration where all users are dropped at the same geometry. We conclude that subband size for MIMO feedback should be a configurable parameter.
2 Link Simulations
2.1 Simulation Assumptions

The simulations assumptions are inline with the agreed scenario of spatial multiplexing for the scheduled traffic channels as is described in TR25.812. The detailed simulations assumptions are summarized in Table 1. Scheduling, CQI reporting and rank adaptation is done per subband.
Table 1 System Simulation Assumptions

	Parameter
	Value

	Transmission  Bandwidth
	5 MHz

	NFFT
	512

	Usable sub-carriers
	301

	Sub-carrier spacing
	15 kHz

	Subframe duration
	0.5ms

	Number of OFDM symbols per sub-frame
	5 (data) & 2 (control)

	Resource Block size (RB)
	12 tones

	Channel Model
	Typical Urban

	Antenna Correlation
	0.5

	Mobile Speed
	3 Km/Hr

	Target FER
	10%

	MCS Levels
	QPSK: 1/3, 2/5, ½, 3/5, 2/3, ¾, 4/5

QAM16:  ½, 3/5, 2/3, ¾,4/5
QAM 64: 3/5, 2/3, 3/4, 4/5

	HARQ
	Chase Combining, max 6 transmissions

	UE’s per Cell
	1 to 11

	5 Bit quantizations
	-7 to 23 dB in 1dB increments

	Receiver
	MMSE

	Number of TXxRX antenna configurations
	2x2

	SubBand size for CQI reporting, Rank adaption, Precoder selection and scheduling
	1RB, 5RB’s, 10RB’s

	Channel Estimation
	Ideal

	CQI Reporting
	Every TTI, delayed by 3 TTI, per SubBand


2.2 Simulation Results

In Figure 1we show the throughput performance results (Mbps) for different geometries with only a single UE per cell. Here we can see that the loss of greater subband sizes is more pronounced in the higher geometries. In Figure 2 we show the throughput performance for a given geometry of 10dB, and the number of UE’s per cell is varied between 1 and 11. Here we can see a 5% loss compared to the case where a subband=1RB vs. when a subband =5RB’s. Similarly we see a 25% loss when a subband=10RB’s.   
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Figure 1 The link level Performance with incremental CQI feedback when number of UE is 1
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Figure 2 The link level Performance with incremental CQI feedback when G=10dB
3 Conclusion
We see a significant performance loss when increasing the subband size, for the Typical Urban channel with a correlation of 0.5. We saw a similar trend with the SCM channel model in [3]. We also know that in flat fading channels, subband sizes can be quite large without incurring any performance penalty. Therefore we propose that the subband size for MIMO feedback should remain as a configurable parameter.
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