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Downlink base codebooks for 2 transmit antennas
Alexei Davydov, Qinghua Li, Guangjie Li
Intel Corporation
1. Introduction

The performance of DL CL MIMO precoding using 2-Tx antennas can be improved by using improved codebook.
2. Proposed codebook and performance
 A new codebook is proposed in the next section for 2-Tx antenna transmission. This codebook is tested by system level simulations. The spectrum efficiencies in bit/second/Hertz are compared in Table 1 and Table 2 for multiuser and single-user MIMOs, respectively. The proposed codebook has higher throughput than the 16e and the current AWD codebooks for the uncorrelated and semi-correlated channels that are the typical configuration for 2-Tx antennas. Besides, the proposed codebook is mostly tabulated and is easier to be generated than the current AWD codebook. Therefore, we propose to adopt the proposed codebook in AWD to replace the existing codebook for downlink 2-Tx antennas.
Table 1. Spectrum efficiency of multiuser MIMO with zero-forcing precoder over uncorrelated, semi-correlated, and highly correlated channels, respectively.

	2Tx MUZF
	Uncorrelated
	Semi-Correlated
	Highly Correlated

	16e
	6.18
	6.64
	6.63

	AWD
	6.16
	7.00
	8.16

	Proposed 
	6.19
	7.02
	8.17


Table 2. Spectrum efficiency of single user MIMO over uncorrelated, semi-correlated, and highly correlated channels, respectively.

	2Tx SUCL R1/2
	Uncorrelated
	Semi-Correlated
	Highly Correlated

	16e
	5.95
	6.11
	6.34

	AWD
	5.87
	6.07
	6.41

	Proposed
	5.92
	6.17
	6.45


 
3. Propose text change

------------------------------------ Start text ------------------------------------------

15.3.7.2.6.6.2.1.1. SU-MIMO base codebook
The rank-1 downlink codebook for two transmit antennas is defined as 
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 is the vector codeword in the base codebook; 
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 is the codeword index; and 
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 parameters for codebook C(2, 1, 3) is defined in Table 3.
Table 3 Base codebook C(2,1,3)
	Index
	Value

	1
	α =
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	v = [1,  1]T

	2
	α =
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	v = [1,  j]T

	3
	α = 0.2412, β = 0.4938

	
	v = [-3,  2+j]T

	4
	α = 0.6619, β = 0.3516

	
	v = [-1,  -1+j]T

	5
	α = 0.2342, β = 0.5355

	
	v = [-3,  2+j]T

	6
	α = 0.1768, β = 0.6843

	
	v = [-4,  -1+j]T

	7
	α = 0.7069, β = 0.0245 

	
	v = [-1,  1+j]T

	8
	α = 0.2378, β = 0.5147

	
	v = [-3,  -2-j]T


The rank-2 codebook C(2, 2, 3) is generated from C(2, 1, 3). One operation 
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 is employed to construct the second column for rank 2 case. 
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Where 
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 is a vector codeword from C(2, 1, 3); 
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is the 2x2 identity matrix; 
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denotes the conjugate transpose operation. 
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------------------------------------ End Text ------------------------------------------
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