
Page 1 of 13 SAMSUNG EXHIBIT 1018

United States Patent

US007236748B2

 

 

(12) (10) Patent No.: US 7,236,748 B2
Li et al. (45) Date of Patent: Jun. 26, 2007

(54) CLOSED LOOP FEEDBACK IN MIMO 2003/0125040 Al* 7/2003 Walton et al. 2.0.0.0... 455/454
SYSTEMS 2003/0210750 A1l* 11/2003 Onggosanusiet al. ...... 375/295

2004/0235433 A1* 11/2004 Hugl et al. 0 455/101

(75) Inventors: Qinghua Li, Sunnyvale, CA (US), poe)oetces “I boobs ne et al.. . . oon

Xintian E. Lin, Palo Alto, CA (US) 2006/0056335 Al 3/2006 Linet al.
: : 2006/0056531 Al 3/2006 Li etal.

(73) Assignee: Intel Corporation, Santa Clara, CA 2006/0068718 Al* 3/2006 Li et al. veces 455/69
(US) 2006/0092054 Al 5/2006. Liet al.

(*) Notice: Subject to any disclaimer, the term of this OTHER PUBLICATIONS

patent is extended or adjusted under 35 International Search Report and Written Opin; f the Int, Ntemationa: care. epoit ani ritten pinion oO he Intema-
U.S.C, 154(b) by 363 days. tional Seraching Authority; Dated Jan. 31, 2006; PCT/US2005/

. 031585, 1-15.
(21) Appl. No.: 10/955,826 International Search Report and Written Opinion of the Interna-

ag. tional Searching Authority; Dated Sep. 16, 2005; PCT/US2005/
(22) Filed: Sep. 30, 2004 017774; 15 Pages,

, . ous “PCT Search Report”, PCT/US2005/031979, (Jan. 23, 2006), 12
(65) Prior Publication Data pages.

. Jihoon, C. , “Interpolation based transmit beamforming for MIMO-
US 2006/0068738 Al Mar. 30, 2006 OFDM with Limited Feedback”, JEFF International Conference on

(5 1) Int. Cl Paris, France, Piscataway, NJ, USA., P20442PCT—PCT Search~ 7 Report Written Opinion from PCT application serial No. PCT/

ntapp 3006.01) US2005/031585 ,(Jun. 20, 2004),249-253.l' . J . .
(52) US. C1. cesceecssecsssstesssseteessneesssnees 455/69; 455/562.1 _—* cited by examiner

(58) Field of Classification Search oe 455/69, Primary Examiner—Nguyen T. Vo
495/562.1, 561, 101, 103, 272-273, 276.1, (74) Attorney, Agent, or Firm—LeMoine Patent Services,
455/277.1, 277.2; 375/299, 347, 370/208 PLLC; Dana B. LeMoine

See application file for complete search history.

(56) References Cited (57) ABSTRACT

Page 1 of 13

U.S. PATENT DOCUMENTS

 
5,999,826 A * 12/1999 Whinnett ..........eee 455/561
6,597,678 B1* 7/2003 Kuwaharaetal. . 370/342
6,847,805 B2* 1/2005 Liu wo.sete eneeee 455/69
6,927,728 B2 8/2005 Vooket al.

 

Feedback bandwidth may be reduced in a closed loop
MIMOsystem by representing a beamforming matrix using
orthogonal generator matrices.
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