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Proposed Text for the Draft P802.16m Amendment on the PHY Structure for UL Control –SFBCH Contents
Eldad Zeira, Ron Murias
InterDigital Communications LLC
Introduction

The 802.16m SDD [5] calls for usage of compressed CQI. In [4] we have introduced a specific scheme to do so based on Haar transform. The scheme was adapted to the AWD draft and proposed in [7] to be discussed by the DG.
In this contribution we re-present briefly the concept, its benefits and propose text to AWD.

Discussion of the proposal

Haar transform is a lossless linear transform of an input vector into a series of progressively insignificant coefficients which are sums and differences of its members. Coefficients can then be quantized with progressively fewer bits resulting in fewer overall bit count than other techniques. It can be defined as a matrix multiply of the input vector, implemented as shifts and sums. Alternatively it could be generated with an iterative procedure. 
It should be noted that the number of coefficients isn't immediately related to any number of “best-M”. Instead, more coefficients provide better granularity of information for all the CQI values.
Applied to the full band, the compressed vector contains information regarding:
· CQI values of all subbands – not just selected “best M”. 

· Implicitly, the “best M” selection
· Average value of the whole band – “wideband CQI”

In [6] the MIMO DG has outlined the required CQI feedback for the various MIMO modes. It is clear that for many of the modes both wideband CQI and subband CQI selection and values are needed. 
The bitcount savings of the proposal stem therefore from:

· No need to explicitly send the best-M selection (ceil(log2 (nchoosek(N,M)))

· Reduce or eliminate the need to schedule and send wideband CQI through PFBCH
· Lower order coefficients in the Haar transform output can be quantized with very few bits 
There are sdditional advantages to system performance (not evalueated in [4]) that stem from the fact that the scheduler has access to all subband CQI, not just selected M. Thus the scheduler knows which subbands to choose if the selected “best-M” are preferably used for another AMS and can make better scheduling decisions.
The proposal defines:

· What is a measurement reporting interval, for both MIMO information and CQI (but leaves values open).
· Measurement configuration which defines the span of PRU’s for a CQI value, again leaving the value TBD.

· The transform and compression procedure for CQI 
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Proposed text
15.3.9.3.1.1. Secondary Fast Feedback Control Channel

The UL SFBCH carries narrowband CQI and MIMO feedback information. The number of information bits carried in the SFBCH ranges from 7 to 24. The number of bits carries in the fast feedback channel can be adaptive. 
15.3.9.3.1.2.1

Measurement Reporting

The complete MIMO information required for downlink MIMO configuration is transmitted during the MIMO reporting interval of length TBD. A MIMO reporting interval contains one or more MIMO reporting opportunities; each MIMO reporting opportunity would include 7 to 24 bits in one instantiation of the SFBCH. The number of bits is defined by the ABS.

The complete CQI required for downlink MCS configuration is transmitted during the CQI reporting interval of length TBD. A CQI reporting interval contains one or more CQI reporting opportunities; each CQI reporting opportunity would include 7 to 24 bits in one instantiation of the SFBCH. The number of bits is defined by the ABS.

15.3.9.3.1.2.2

Measurement Configuration 

MIMO feedback information is measured per subband such that a PMI index is generated for each subband. The number of and location of the subbands is signaled from the ABS.

CQI feedback information is measured per subband such that a single number is generated for each subband.  The number N_cqi_fb and location of the CQI subbands is signaled from the ABS.

15.3.9.3.1.2.2.1

MIMO feedback message generation

This is a placeholder to be filled after required MIMO feedback is agreed 

15.3.9.3.1.2.2.2

CQI message generation

The N_cqi_fb CQI values of all measured CQI feedback blocks are compressed as follows. The ordered vector of measurements C is zero-padded to the nearest power of two vector C’ and then compressed. The compression is defined as a multiplication with matrix W8, W16 or W32 depending on its size. The details of the zero padding are FFS.
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Informative notes: (could be removed)

1) The zero padding does not increase the overhead 

2) This method provides the location and value of all measured values (including those of best-subset) as well as their average. 

3) Algrbraically equivalent means of performing this compression exist
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Note: W32 is broken into 4 parts to facilitate editing only
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Where the parts are given by:
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The coefficients of Cc are progressively quantized such that more bits are used for the first coefficients than for the latter. The number of coefficients transmitted and their exact quantization is FFS. 

The quantized coefficients are transmitted over the reporting opportunities in the reporting interval.
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