
(12) United States Patent 
Rao et al. 

US008842653B1 

(10) Patent No.: US 8,842,653 B1 
(45) Date of Patent: Sep. 23, 2014 

(54) WIRELESS DEVICES WITH TRANSMISSION 
CONTROLAND MULTIPLE PATHIS OF 
COMMUNICATION 

(71) Applicant: IP Holdings, Inc., Palo Alto, CA (US) 

(72) Inventors: Sanjay K Rao, Palo Alto, CA (US); 
Sunil K Rao, Palo Alto, CA (US); 
Raman K Rao, Palo Alto, CA (US) 

(73) Assignee: IP Holdings, Inc., Palo Alto, CA (US) 

(*) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 14/139,817 

(22) Filed: Dec. 23, 2013 

Related U.S. Application Data 
(63) Continuation of application No. 12/912,607, filed on 

Oct. 26, 2010, now Pat. No. 8,824,434, which is a 
continuation of application No. 10/940,428, filed on 
Sep. 13, 2004, now Pat. No. 7,848,300, which is a 
continuation of application No. 09/617,608, filed on 
Jul. 17, 2000, now Pat. No. 7,286,502, which is a 
continuation-in-part of application No. 09/281,739, 
filed on Jun. 4, 1999, now Pat. No. 6,169,789. 

(51) Int. Cl. 
H0474/00 

(52) U.S. Cl. 
USPC ........................................... 370/338; 370/352 

(58) Field of Classification Search 
CPC ....................................................... GO6F 3/O23 
See application file for complete search history. 

(2009.01) 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,654,867 A 3, 1987 Labedz 
4.675,653 A 6/1987 Priestley 
5,025,486 A 6/1991 Klughart 

5,121,391 A 6/1992 Paneth et al. 
5, 195,130 A 3, 1993 Weiss et al. 
5,379,341 A 1, 1995 Wan 
5,410,738 A 4/1995 Diepstraten et al. 
5,457,714. A 10/1995 Engel et al. 
5,465,401 A 1 1/1995 Thompson 
5,507,035 A 4/1996 Bantz et al. 
5,513,242 A 4/1996 Mukerjee et al. 
5,517,553 A 5, 1996 Sato 
5,533,029 A 7/1996 Gardner 
5,539,391 A 7, 1996 Yuen 
5,546,429 A 8, 1996 Chiasson et al. 
5,555,258 A 9/1996 Snelling et al. 
5,559,794. A 9, 1996 Willis et al. 
D374,675 S 10, 1996 Sakai et al. 
5,565,929 A 10, 1996 Tanaka 
5,566,205 A 10, 1996 Delfine 
5,577,118 A 11/1996 Sasaki et al. 
5,598.407 A 1/1997 Bud et al. 
5,610,617 A 3, 1997 Gans et al. 

(Continued) 

OTHER PUBLICATIONS 

U.S. Appl. No. 10/940,428, filed Sep. 13, 2004, Rao et al. 

(Continued) 

Primary Examiner — Phirin Sam 

(57) ABSTRACT 

A method and apparatus in which multiple Internet Protocol 
(IP) based wireless data transmissions are simultaneously 
provided between a wireless device and a server, including 
providing multiple antennas, multiple TVR units, multiple 
processors and multiple I/O ports on the wireless device. The 
method includes receiving multiple IP data packets on the I/O 
ports at Substantially the same time, and sending multiple data 
packets from the wireless device to the server, whereby the 
transmission rate between the wireless device and the server 
is increased. 

30 Claims, 5 Drawing Sheets 

Processor 1 

500 
506 8, 

Output 
X or 

  

Smart Mobile Technologies LLC, Exhibit 2034 
Page 1 of 15

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,842,653 B1 
Page 2 

(56) References Cited 6,570,871 B1 5/2003 Schneider 
6,600,734 B1 7/2003 Gernert et al. 

U.S. PATENT DOCUMENTS 6,640,086 B2 10/2003 Wall 
6,865,169 B1* 3/2005 Quayle et al. ................. 370,335 

5,633,742 A 5/1997 Shipley 6,895,253 B1 5/2005 Carloniet al. 
5,636,211 A * 6/1997 Newlin et al. ................. 370/465 7,027,773 B1 4/2006 McMillin 
5,691.974 A 11/1997 Zehavi et al. 7,039,370 B2 5/2006 Laroia et al. 
5,745,884 A 4, 1998 Carnegie et al. 7,099,695 B1 8/2006 Ngan 
5,802.469 A * 9/1998 Nounin et al. ............. 455,422.1 7,277,679 B1 10/2007 Barratt et al. 
5,816,918 A 10/1998 Kelly et al. 7.286,502 B 10/2007 Rao et al. 
5,828,658. A 10/1998 Ottersten et al. 7,643,848 B2 1/2010 Robinett 
5,889,816 A * 3/1999 Agrawal et al. ............... 375,220 7,848,300 B1, 12.2010 Rao et al. 
5,909,183 A * 6/1999 Borgstahl et al. 340,1229 2001/0006517 A1* 7/2001 Lin et al. ....................... 370,348 
5,960,039 A * 9/1999 Martin et al. ................. 375,267 2002/0084889 A1* 7/2002 Bolavage et al. ............ 340/10.1 
6,058,422 A 5/2000 Ayanoglu et al. 2002/O1267.45 A1 9/2002 Prysby et al. 
6,067.290 A * 5/2000 Paulraj et al. ................. 370,329 2006/0002366 A1 1/2006 Kawaguchi et al. 
6,072,994 A 6/2000 Phillips et al. 2006/0023666 A1 2/2006 Jalali et al. 
6,108,314 A 8, 2000 Jones et al. 2010.0260063 A1 10, 2010 Kubler et al. 
6,128,489 A * 10/2000 SeaZholtz et al. .......... 455,432.1 2011/0038637 A1 2/2011 Rao et al. 
6,167,099 A 12/2000 Rader et al. 
6,169,789 B1 1/2001 Rao et al. OTHER PUBLICATIONS 
6,246,688 B1 6/2001 Angwin et al. 
6,377,570 B1 4/2002 Vaziri et al. U.S. Appl. No. 12/912,607, filed Oct. 26, 2010, Rao et al. 
6.405,049 B2 6/2002 Herrod et al. U.S. Appl. No. 13/589, 188, filed Aug. 2, 2012, Rao et al. 
6,456,610 B1 9/2002 Briley U.S. Appl. No. 13/621,292, filed Sep. 17, 2012, Rao et al. 
6,466.558 B1 10/2002 Ling U.S. Appl. No. 13,621.294 filed Sep. 17, 2012, Rao et all 
6,496.979 B1* 12/2002 Chen et al. .................... 717/178 .S. Appl. No. Z94, Illed Sep. I f, , RaO et al. 
6,519,478 B1 2/2003 Scherzer et al. U.S. Appl. No. 14/139,817, filed Dec. 23, 2013, Rao et al. 
6,542,736 B1 * 4/2003 Parkwall et al. ............ 455,452.2 
6,549,534 B1 4/2003 Shaffer et al. * cited by examiner 

  

Smart Mobile Technologies LLC, Exhibit 2034 
Page 2 of 15

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Sep. 23, 2014 Sheet 1 of 5 US 8,842,653 B1 

-Cellphone-Tc/RC 100 Cellphone-Tc/RC 
102 

/ CB Radio-Tcb/Rob CB Radio-Tcb/Rob 
104 108 

Wireless-Tw/Rw Wireless=|TW/Rw 
106 

FIG. A FIG. 1B 
-Prior Art 

202 206 204 208 

First Second 
Computer Computer 

FIG. 2 

322 312 310 300 

308 316 318 

306 

304 

FIG. 3 

-Prior Art 

  

  

  

  

    

  

    

  

  

Smart Mobile Technologies LLC, Exhibit 2034 
Page 3 of 15

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Sep. 23, 2014 Sheet 2 of 5 US 8,842,653 B1 

| -402 404 406 .." 

FIG. 4 

508 506 500 
-- 8, 510 

Output 
O 

Outputs 

  

Smart Mobile Technologies LLC, Exhibit 2034 
Page 4 of 15

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Sep. 23, 2014 Sheet 3 of 5 US 8,842,653 B1 

802 808 810 

Processor 814 
Optical 
Connection 

812 

RF/IF DA/AD 

FIG 8 

Wireless 

FIG. O 

  

  

  

  

  

  

  

  

  

Smart Mobile Technologies LLC, Exhibit 2034 
Page 5 of 15

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.


