
IEEE C80216m-09/1720r1

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

	Title
	Proposed Text for sub-band indexing (15.3.9.3.1.3) for the IEEE 802.16m/D1

	Date Submitted
	2009-08-30

	Source(s)
	Huaning Niu, Rongzhen Yang, Guangjie Li, Alexei Davydov, Yuan Zhu, Jong-Kae (JK) Fwu, Hujun Yin, Yang-seok Choi
Intel Corporation

	E-mail: huaning.niu@intel.com




	Re:
	Proposed text changes to P802.16m/D1 15.3.9.3.1.3

	Abstract
	

	Purpose
	To be discussed and adopted by TGm for the 802.16m D2 Draft.

	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>.
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Introduction
In current 802.16m D1, the number of bits to signal the best-M sub-band position is defined in the feedback format. The indexing equation is missing. This contribution defines the sub-band indexing for best-M feedback in current 802.16m D1. 

In MFM 2, 3, 5, 6, AMS shall report the M selected subbands using an index r defined as 
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Where the set 
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) contains the M sorted subband indices, 
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 is the extended binomial coefficient, resulting in unique index 
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When ABS receives the report through SFBCH, ABS may calculate the subband location information 
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 by the following reverse indexing algorithm:  
Algorithm Initialization:

1) Input Parameters: N, M, r;

2) i = M; v(1~M) = 0; BaseValue = 0; ThresholdValue = 0;

Algorithm Body:

Repeat the following steps 1,2,3 if i > 0:
1. calculate IncreaseValue: 
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2. ThresholdValue = BaseValue + IncreaseValue;
3. If r >= ThresholdValue then
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BaseValue = ThresholdValue;

else



r = r – BaseValue;
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BaseValue = 0; ThresholdValue = 0;

end
Algorithm Output:

After algorithm body, we can get the vector: 
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Then we can get:
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The set 
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) contains the M sorted subband indices
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----------------------------------------- Start of the Proposed Amendment Text --------------------------------------------
15.3.9.3.1.3 Channel quality indicator (CQI) definition
Wideband CQI 
Wideband CQI is one average CQI over whole band corresponding to the MIMO mode. In the case where the number of DL frequency partitions FPCT > 1, the wideband CQI is one average CQI over the corre​sponding frequency partition.

Subband CQI 

Subband CQI is represented by one base CQI (ave_CQI) over the selected M subbands (or whole bandwidth TBD) plus a differential CQI, which is used for best-M feedback. 

For best-M feedback, the subband selection and Ave_CQI and Diff_CQI may be reported at different inter​vals, and share the same FBCH with TDM manner. Subband selection and Ave_CQI will puncture the Diff_CQI at every [4th TBD] report long term feedback report period if TDM is enabled.
For best-M feedback, the MS shall report the M selected subbands using an combinatorial index r defined as 
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The set 
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) contains the M sorted subband indices, 
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 is the extended binomial coefficient
Resulting in unique label
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[All subband CQIs across the whole bandwidth may be organized in hierarchical tree (TBD)]

[Reporting of transformed coefficients is TBD, where AMS linearly transforms all the subband CQIs (whole band) into a series of progressively insignificant coefficients, and quantize the coefficients to few bits for feedback. The transformed values are sent over one or several reports]
------------------------------------------- End of the Proposed Amendment Text --------------------------------------------[image: image20.png]
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