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3-Bit 2-Transmit and 4-bit 4-Transmit Antenna Codebooks for Closed-Loop MIMO 

Louay Jalloul, Beceem
Ron Porat, Nextwave
1. Introduction
The current codebooks for closed-loop MIMO in the 16e standard suffer from severe performance degradation due to the fact that these codebook designs ignored the issue of the per-antenna power constraint. New codebooks for 2-transmit and 4-transmit antennas are described in this contribution that are constant modulus and as such are power balanced. 
In a noise limited scenario (or a lightly loaded system), the 16e 2-transmit antenna codebook looses about 2 or 3dB (depending on the method of applying the power constraint at the BS) relative to the newly proposed constant modulus codebook. A larger loss is seen for the 4-antenna codebook, around 3 to 7dB, relative to the newly proposed constant modulus 4-bit codebook. Note that in a heavily loaded system, where many users are scheduled, then the per antenna power constraint doesn’t lead to much of a degradation and the 16e codebooks perform as good as the newly proposed codebooks. 
The newly proposed codebooks for both the 2-transmit and 4-transmit antennas are constructed using a quaternary alphabet which greatly simplifies the codeword search at the SS. 

Another advantage of the newly proposed 4-transmit antenna codebook is that it based on a 4-bit codebook (16 codewords) as opposed to the 6-bit codebook in 16e.
2. Newly Proposed 3-Bit 2-Transmit Antenna Codebook


[image: image1]
3. Performance of 16e codebooks 
See companion slides S80216mait-08_218.ppt.
4. Conclusion
We recommend adopting the newly proposed 3-bit 2-transmit and 4-bit 4-antenna codebooks.
5. Text Changes
[Add the following text to Rev2/D5at the end of section 8.4.5.4.10.15, page 866, line 19]

The 2-transmit and 4-transmit antenna codebooks using the quaternary alphabet {1, j, -1, -j} are shown in Table xxx and Table yyy, respectively.
Table xxx – 3-Bit 2-Transmit antenna Codebook based on Quaternary alphabet.

[image: image2]
Table yyy – 4-Bit 4-Transmit antenna Codebook based on Quaternary alphabet.

	Codebook Index 
	Rank 1
	Rank 2
	Rank 3
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