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1. Introduction

In Rel-10 downlink MIMO, we aim to support high data transmission by enhancing the peak data rate and the cell edge/average throughput. Antenna array will be increased up to 8 at both transmitter and receiver, and high resolution precoding and feedback would be essential parts in the discussion about how to enhance downlink MIMO performances. After a long discussion, we made agreement that at least for 8 Tx array, dual stage precoder is to be used [1], and each precoder matrix will be determined based on each of two codebooks. The overall precoder matrix would be defined as W=W1W2 or W=W2W1, and W1 will be determined by PMI1 which is selected over all the system bandwidth as PMI in Rel-8 is. 
Now we are on the discussion whether precoder matrix of W2 would be determined in wideband mode [2] or frequency-selective mode [3], and the decision should be made for the further detailed discussion about MIMO feedback to be held. In this contribution, with some candidates of Rel-10 codebook, we evaluated downlink MIMO performances where PMI2 is selected over hold bandwidth or PMI2 is selected for each PRBG.
2. Downlink MIMO precoder structure for rank 1/2 transmission
For some practical reasons, DPA configuration at both eNB and UE side is a major concern in codebook design. For DPA configuration and low rank precoding, most companies are considering that the downlink precoding procedure is composed by two parts, DFT precoding within co-polarized domain, and phase adaptation between co-polarized domains. These two processes can be individually performed by each of two precoder matrices [4], or jointly performed by both of two precoder matrices [5], [6]. 
In case the DFT precoder is defined by W1, large codebook for W1 and small codebook for W2 will be needed. Since we are mostly concern that at least 16 orthogonal beams should be supported at rank 1 [1], 4 bits PMI1 will be reported for hole band precoding, and 1 or 2 bits PMI2 would be reported for each subband. The overall precoder matrix can be described as 
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With small W2 codebook, we can expect small feedback overhead at wideband downlink transmission. For example, if we are to feedback both PMIs at one subframe, 
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bits will be required for 10MHz bandwidth.

To support better adaptation of precoder matrix in frequency domain, UE may report several DFT beam in frequency-selective manner via PMI2. In this approaches, PMI1 reports bundles of DFT beams which would be a neighboring beams as 
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And PMI2 reports which beam belongs to the subset W1 should be used in each subband and how to perform phase adaptation between co-polarized domains [5]. [6]
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. N is the amount of BFT beams contained in each W1 defined by PMI1.
3. Simulation assumptions and results  
We run the simulation for typical urban macro cell environment with 3 sectors in each cell. Before go to the SLS results, we like to show the relative selection ratio of each DFT beams in multiple sector environment. It is expected that if the feedback scheme and the codebook is well designed, the relative selection ratio of each beam would show flat distribution, and most of 16 beams would be used for downlink MIMO transmission. But table 1 shows that in multiple sectors environment, wideband DFT beam requests only some of the 16 beams. Meanwhile frequency selective beam selection also reports that only some of the 16 DFT beams are needed, but it shows more flat distribution among some beams than wideband beam selection.  
Table 1. Relative selection ratio of each wideband DFT beam
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	0.76
	0.087
	0.02
	0.011
	0.0032
	0.0013
	0.0008
	0.0018
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	0.0012
	0.0012
	0.0012
	0.001
	0.003
	0.011
	0.034
	0.064


Table 2. Relative selection ratio of each subband DFT beam
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	0.521
	0.12
	0.039
	0.01
	<1e-2
	<1e-2
	<1e-2
	<1e-2
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	<1e-2
	<1e-2
	<1e-2
	<1e-2
	0.036
	0.042
	0.062
	0.17


When DFT beam is fixed for each UE over whole the band, frequency selective PMI2 does not show remarkable throughput enhancement from wideband PMI2 reporting (less than 5%). In other words, we do not need to perform co-phasing between co-polarized domain in frequency manner, and frequency selective PMI2 reporting would not be necessary. 
If DFT beam is determined both by PMI1 and PMI2, frequency selective PMI2 reporting enables beam adaptation in frequency domain, it cause some elevation in cell average spectral efficiency. Efficiency enhancement is observed both in SU-MIMO and SU/MU-MIMO switching. 
Table 3. Cell average spectral efficiency in SU-MIMO mode (rank 1/2)

	
	Wideband PMI2
	Frequency selective PMI2

	PMI1 reports DFT beam
	2.87
	2.98

	PMI1 reports subset of DFT beams
	2.86
	3.07


Table 4. Cell average spectral efficiency in SU/MU switching mode
	
	Wideband PMI2
	Frequency selective PMI2

	PMI1 reports DFT beam
	3.15
	3.19

	PMI1 reports subset of DFT beams
	3.16
	3.24


4. Conclusion 
In this contribution, we compared the cell average spectral efficiency which is achievable by wideband PMI2 or frequency selective PMI2 for 8Tx DPA antenna configuration. Simulation results show that beam adaptation in frequency domain can support higher cell average spectral efficiency both in SU-MIMO mode and SU/MU switching mode. Here are out suggestion 
1. Frequency selective PMI2 should be supported 

2. Beam adaptation in frequency domain should be supported 
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Table A1. System level simulation parameters 
	Parameter
	Value

	Channel model
	SCM urban Macro with low angular spread, without shadowing

	Sectors per cell
	3 sectors

	UE drop
	10 UEs per sector, mobility is 3km/h

	Traffic model
	Full buffer

	PMI1, PMI2 selection
	Joint selection

	eNB antenna configuration
	8 DPA spacing 0.5 λ 

	UE antenna configuration
	2 DPA spacing 0.5 λ

	Single UE transmission
	Rank 1~2 SU-MIMO, rank adaptation

	Multiple UE transmission
	Rank 1 SU-MIMO, switching between MU-MIMO / rank1 SU-MIMO

	PRBG allocation
	Up to 2 clusters 

	Scheduler
	Proportional fair


	HARQ
	Max 2 transmission, chase combining

	Feedback granularity
	PMI1 : per 50 PRB

PMI2 : per 6 PRB or per 50 PRB


PAGE  
2

_1344259148.unknown

_1344259773.unknown

_1344259841.unknown

_1344261986.unknown

_1344262081.unknown

_1344262082.unknown

_1344262067.unknown

_1344262080.unknown

_1344259849.unknown

_1344259795.unknown

_1344259804.unknown

_1344259813.unknown

_1344259817.unknown

_1344259809.unknown

_1344259800.unknown

_1344259782.unknown

_1344259787.unknown

_1344259778.unknown

_1344259756.unknown

_1344259765.unknown

_1344259769.unknown

_1344259760.unknown

_1344259749.unknown

_1344259559.unknown

_1344259560.unknown

_1344255229.unknown

_1344256185.unknown

_1344258799.unknown

_1344255602.unknown

_1344254994.unknown

_1344255012.unknown

_1344254993.unknown

