
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0233709 A1 

Gardner et al. 

US 2005O233709A1 

(43) Pub. Date: Oct. 20, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

(60) 

MODIFIED PREAMBLE STRUCTURE FOR 
IEEE 802.11A EXTENSIONS TO ALLOW FOR 
COEXISTENCE AND INTEROPERABILITY 
BETWEEN 802.11A DEVICES AND HIGHER 
DATA RATE, MIMO OR OTHERWISE 
EXTENDED DEVICES 

Inventors: James Gardner, San Ramon, CA (US); 
Vincent K. Jones IV, Redwood City, 
CA (US); D. J. Richard van Nee, De 
Meern (NL) 

Correspondence Address: 
TOWNSEND AND TOWNSEND AND CREW, 
LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 (US) 

Assignee: Airgo Networks, Inc., Palo Alto, CA 

Appl. No.: 10/820,440 

Filed: Apr. 5, 2004 

Related U.S. Application Data 

Provisional application No. 60/461,999, filed on Apr. 
10, 2003. 

Receive Signal 

Take 64-point FFT of 
Received Long Training 

Symbol Samples 

Multiply By Known Pilot 
Values 

Take 64-point IFFT of 
Result 

isolate the Impulse 
Responses for Each 
Mimo Transmitter 

Derive Channel 
Estimates 

Publication Classification 

(51) Int. Cl." .............................. H04B 1/02; H03C 7/02; 
H04B 7/02; H04L 1/02; H01L 21/336 

(52) U.S. Cl. ............................................ 455/101; 375/267 

(57) ABSTRACT 

A modified preamble is used by extended devices that 
operate at higher rates, MIMO or other extensions relative to 
strict 802.11a-compliant devices. The extended devices 
might use multiple antenna techniques (MIMO), where 
multiple data Streams are multiplexed spatially and/or multi 
channel techniques, where an extended transmitter transmits 
using more than one 802.11a channel at a time. Such 
extensions to IEEE 802.11a can exist in extended devices. 
The modified preamble is usable for Signaling, to legacy 
devices as well as extended devices, to indicate capabilities 
and to cause legacy devices or extended devices to defer to 
other devices Such that the common communication channel 
is not Subject to unnecessary interference. The modified 
preamble. is also usable for obtaining MIMO channel esti 
mates and/or multi-channel estimates. The modified pre 
amble preferably includes properties that facilitate detection 
of conventional and/or extended modes (“mode detection”) 
and provides Some level of coexistence with legacy IEEE 
802.11a devices. 
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