
United States Patent 

USOO7054664B2 

(12) (10) Patent No.: US 7,054,664 B2 
Nagaraj (45) Date of Patent: May 30, 2006 

(54) METHOD AND APPARATUS FOR 6,433,738 B1 8/2002 Kikuchi ...................... 342,368 
PROVIDING USER SPECIFC DOWNLINK 6,470,194 B1 * 10/2002 Miya et al. ....... ... 455,562.1 
BEAMFORMING IN A FIXED BEAM 6,477,161 B1 * 1 1/2002 Hudson et al. ............. 370,342 
NETWORK 6,606,058 B1* 8/2003 Bonek et al. ..... ... 342,383 

6,876,693 B1 * 4/2005 Sim ................. ... 375,144 
2002fOO68590 A1* 6, 2002 Suzuki et al. .. ... 455,466 

(75) Inventor: Shirish Nagaraj, Middletown, NJ (US) 2003/0048760 A1* 3, 2003 Park et al. ..... ... 370,295 
2003/0092469 A1* 5, 2003 Takano ...... ... 455,562 

(73) Assignee: Lucent Technologies Inc., Murray Hill, 2003/O124994 A1* 7, 2003 SR ... 455.91 
NJ (US) 2003. O151553 A1* 8, 2003 Yitalo ...... ... 342/422 

- 0 2003/0152099 A1 8/2003 Chun et al. ................. 370,441 
(*) Notice: Subject to any disclaimer, the term of this 2003/0162567 A1* 8/2003 Raghothaman et al. ..... 455,562 

patent is extended or adjusted under 35 2003/O190897 A1* 10, 2003 Lei et al. .................... 455,101 
U.S.C. 154(b) by 256 days. 2004/00 14499 A1 1/2004 Hamalainen et al. ....... 455,561 

2004/00 14501 A1 1/2004 Kuwahara et al. .......... 455,561 
(21) Appl. No.: 10/696,930 2004/0063468 A1* 4/2004 Frank ............... ... 455,561 

2004/0082299 A1 4/2004 Brunner et al. ............. 455,101 
(22) Filed: Oct. 30, 2003 2004/0157646 A1* 8/2004 Raleigh et al. .......... 455,562.1 

9 2005/0101352 A1* 5/2005 Logothetis et al. ...... 455,562.1 

(65) Prior Publication Data * cited by examiner 

US 2005/OO96090 A1 May 5, 2005 Primary Examiner William Trost 
(51) Int. Cl. Assistant Examiner James D. Ewart 

H04O 7/20 (2006.01) (57) ABSTRACT 
(52) U.S. Cl. .................... 455/562.1; 455/25; 455/634; 

455/69; 455/103; 455/121; 455/193.1; 455/575.7; 
342/154; 342/367; 342/368; 342/373; 342/417 Ele disclosed embodiments relate to a system and method or providing user specific beams in a fixed beam network, 

(58) Field of Classification Search .................. 455/25, the fixed beam network comprising a plurality of fixed 
455/634, 121, 193.1, 276, 273, 440,562. 1, beams, each of the plurality of fixed beams being defined by 
455/575.7, 69, 103,561; 342/154, 157,359, a plurality offixed beam correlation coefficients. The system 

342/367–368, 373, 417 may comprise a device that computes reception correlation 
See application file for complete search history. data for a received signal, and a beam former that is adapted 

(56) References Cited to determine transmission weighting coefficients to be 

U.S. PATENT DOCUMENTS 

5,045,859 A * 9, 1991 Yetter ......................... 342/414 
5,634,199 A * 5/1997 Gerlach et al. ..... ... 455,631 
6,130,643 A * 10/2000 Trippett et al. ............. 342,380 
6,345,188 B1* 2/2002 Keskitalo et al. ........... 455,561 

210 

USERKS 
SIGNALS 

applied to a return signal based on the difference between the 
reception correlation data and the fixed beam weighting 
coefficients associated with at least one of the plurality of 
fixed beams. 

19 Claims, 4 Drawing Sheets 

CALCULATE 
BEAMFORMING 

WEIGHTw, 

CALCULATER(1) 
and p() 

-220 

COMPUTER(1) 
FROMUPLINK 

PILOT 

222 

  

VWGoA EX1012 
U.S. Patent No. 10,965,512

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 30, 2006 Sheet 1 of 4 US 7,054,664 B2 

28 

22 

26 

24 

16 2O 

12 

BEAMFORMER 

PROCESSING 14 
CIRCUITRY 

    

  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 30, 2006 Sheet 2 of 4 US 7,054,664 B2 

  

U.S. Patent May 30, 2006 Sheet 2 of 4 US 7,054,664 B2

 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 30, 2006 Sheet 3 of 4 US 7.054,664 B2 

O 
2 O 2 9. 11 2 
22 OO 64 22 11 64 

NY 210 
X 

USER KS 1. 212 NY SIGNALS 2. 
214Y 

tex 2 
Ox 216Y 

los 
CALCULATE --218 

BEAMFORMING 
WEIGHTV 

317 

CALCULATER(1) 220 
and p() 

COMPUTER(I) 222 
FROM UPLINK 

PILOT 

2OO 
mrr. 

FIG. 3 
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent May 30, 2006 Sheet 4 of 4 US 7,054,664 B2 

ANTENNA 

BEAM 
COMPUTING 

UNIT 

FIG. 4 

  

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


