
Page 1 of 21 SAMSUNG EXHIBIT 1023

US 20040087324A1

a2) Patent Application Publication (10) Pub. No.: US 2004/0087324 Al
asy United States

Ketchum etal. (43) Pub. Date: May6, 2004 

(54) CHANNEL ESTIMATION AND SPATIAL
PROCESSING FOR TDD MIMO SYSTEMS

(76) Inventors: John W. Ketchum, Harvard, MA (US),
MarkS. Wallace, Bedford, MA (US);
J. Rodney Walton, Carlisle, MA (US);
Steven J. Howard, Ashland, MA (US)

Correspondence Address:
Qualcomm Incorporated
Patents Department
5775 Morehouse Drive

San Diego, CA 92121-1714 (US)

(21) Appl. No.: 10/693,171

(22) Filed: Oct. 23, 2003

Related U.S. Application Data

(60) Provisional application No. 60/421,428,filed on Oct.
25, 2002. Provisional application No. 60/421,462,
filed on Oct. 25, 2002. Provisional application No.
60/421,309,filed on Oct. 25, 2002.

110
Access Point

 114 Pilot 120
TX Data TX Spatial

Processor — Processor
Controller

RX RX Spatial
Processor Processor

 

 

 

 
 

Page 1 of 21

 
 

 

Publication Classification

(51) HM. C17 cacccssscsssseeseseeen H04B 7/00; H04Q 7/20
(52) US. Ch. cessssssssssesatseesseeesse 455/513; 455/67.11

(57) ABSTRACT

Channel estimation and spatial processing for a TDD MIMO
system. Calibration may be performed to account for dif-
ferences in the responses of transmit/receive chains at the
access point and user terminal. During normal operation, a
MIMOpilot is transmitted onafirst link and used to derive
an cstimate of the first link channel response, which is
decomposed to obtain a diagonal matrix of singular values
andafirst unitary matrix containing bothleft eigenvectors of
the first link and right eigenvectors of a second link. A
steered reference is transmitted on the second link using the
cigenvectors in the first unitary matrix, and is processed to
obtain the diagonal matrix and a second unitary matrix
containing both left eigenvectors of the second link and right
eigenvectors of the first link. Each unitary matrix may be
used to perform spatial processing for data transmission/
reception via both links.
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