
IEEE C802.16maint-08/093

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Recommended codebook changes

	Date Submitted
	2008-03-10

	Source(s)
	Ron Porat
Wee Peng Goh

Erik Colban

Nextwave Wireless*
	E-mail: rporat@nextwave.com
            wgoh@nextwave.com
            ecolban@nextwave.com
*<http://standards.ieee.org/faqs/affiliationFAQ.html>

	Re:
	IEEE 802.16 Working Group Letter Ballot #26b as announced in IEEE 802.16-08/006

	Abstract
	This contribution recommends the adoption of a 4-bit code-book to enhance the set of code-books that are already defined in the current standard.

	Purpose
	Discuss and adopt

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Recommended codebook changes 
Ron Porat, Wee Peng Goh – Nextwave Wireless
Purpose 
This document describes a 4 bit codebook for 4 transmit antenna and a new 3 bit codebook for 2 transmit antenna to be added the standard.
Reasons:
1. The proposed 4 bit codebook was shown to have comparable performance as compared to the current 6 bit codebook.
2. These codebooks were extensively simulated by many companies and their performance was validated thoroughly. 

3. The search complexity at the MS is much lower since the codebook values are drawn from a quaternary alphabet (+/-1,+/-j) and do not require multipliers for codebook search

4. The codebooks were designed to have constant modulus property ensuring power amplifier balance.

5. The 4 bit codebook reduces UL overhead and provides better overall balance between DL performance, UL overhead and MS search complexity

6. The current standard provides adequate mechanisms to feed back a 4 bit codebook via either:

a. Feedback header
b. 4 bit secondary fast-feedback channel (8.4.5.4.10.13)
Text Changes
Add the following text to section 8.4.5.4.10.15 at the end:
Following are definitions of a new 2 antenna 3 bit codebook and a new 4 antenna 4 bit codebook:






Table xxx: 2 antenna 3-bit codebook

	 index
	Rank (number of streams) 

	
	1
	2

	0
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4 transmit antenna 4-bit codebook:
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identity matrix and the vector 
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Table yyy: 4 antenna 4-bit codebook

	index
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	Rank (number of streams)

	
	
	1
	2
	3
	4

	0
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