February 2004

doc.: IEEE 802.11-04/176r0

IEEE P802.11
Wireless LANs

TGn Comparison Criteria – Proposal for CC59

Date:
February 9, 2004

Author:
Bjorn A. Bjerke et al.

Qualcomm, Inc.

9 Damonmill Square, Suite 2A, Concord, MA 02118, USA

Phone: 781-276-0912

Fax: 781-276-0901

e-Mail: bbjerke@qualcomm.com

Abstract

This document contains alternative wording for CC59 proposed by the CC59 ad-hoc group within the TGn FRCC special committee.

Alternative Proposal for CC59:
"Identify the performance in an idealized channel for a packet length of 1000B.  The rows or columns of the channel shall be orthogonal to each other as follows: take the first Nr x Nt elements of the Fourier matrix with dimension max(Nr,Nt).  Show PER versus SNR curves for 5 supported data rates representative of the proposal's rate set, including the maximum and  minimum rates.  If the proposal supports fewer than 5 data rates, all supported data rates should be shown. Note that when computing the SNR, the signal and noise bandwidth shall be identical. The performance shall be identified for all combinations of {Nt,Nr} addressed by the proposal."

Description of the Fourier Matrix (Courtesy of Allert van Zelst, Airgo):
If desired, the following text may be submitted as a separate document and referenced in CC59. Alternatively, it may be included as a simulation scenario in the usage Models document.

AWGN MIMO Channel Model

Consider a communication system comprising Nt transmit (TX) and Nr receive (RX) antennas. Let's assume it operates in a flat-fading environment and exploits the spatial dimension by the MIMO technology (see Figure 1). At discrete times, the transmitter sends an Nt-dimensional (complex) signal vector s. The receiver records an Nr-dimensional complex vector x. Then, the following baseband equivalent signal model describes the relation between s and x:
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where H is a normalized Nr ( Nt complex propagation matrix. The Nr-dimensional vector n represents zero mean ((n = 0), i.i.d. complex Additive White Gaussian Noise (AWGN) with a variance of 1 per element. When also the elements of s are zero mean and have an average power of one, ( represents the SNR per receive antenna.
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Figure 1: The physical model of a MIMO system.

Now, we can model AWGN in MIMO channels by setting H equal to the first Nr ( Nt elements of the N ( N Fourier matrix FN, with N = max(Nr,Nt), defined by
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with W = exp(–j2( /N).

So for Nt = Nr = {1, 2, 3, 4}, we have the following channel matrices:
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and
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Any non-symmetric MIMO case up to 4 antennas can be easily deduced from above matrices 
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