
US007885228B2 

(12) United States Patent (10) Patent No.: US 7,885,228 B2 
Walton et al. (45) Date of Patent: Feb. 8, 2011 

(54) TRANSMISSION MODE SELECTION FOR 6,821,535 B2 11/2004 Nurmi et al. 
DATA TRANSMISSION INA 6,927,728 B2 * 8/2005 Vook et al. .................. 342/.377 
MULT-CHANNEL COMMUNICATION 
SYSTEM 

(Continued) 
(75) Inventors: Jay Rod Walton, Carlisle, MA (US); 

Irina Medvedev, Somerville, MA (US) FOREIGN PATENT DOCUMENTS 

(73) Assignee: Qualcomm Incorporated, San Diego, WO 97O36377 10, 1997 
CA (US) 

(*) Notice: Subject to any disclaimer, the term of this (Continued) 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 1451 days. OTHER PUBLICATIONS 

International Search Report-PCT/US04/008665. International 
(21) Appl. No.: 10/394,529 Search Authority-European Patent Office-Oct. 6, 2004. 

(22) Filed: Mar 20, 2003 (Continued) 

(65) Prior Publication Data Primary Examiner Rafael Pérez-Gutiérrez 
Assistant Examiner—Allahyar Kasraian 

US 2004/O184398 A1 Sep. 23, 2004 (74) Attorney, Agent, or Firm Turocy & Watson, LLP 

(51) Int. Cl. (57) ABSTRACT 
H0474/00 (2009.01) 
H04B I7/00 (2006.01) 
H04B 7/85 (2006.01) Techniques to select a suitable transmission mode for a data 
H04M I/00 (2006.01) transmission in a multi-channel communication system with 
H04K L/10 (2006.01) multiple transmission channels having varying SNRs. In one 

(52) U.S. Cl. .................... 370/329; 370/341; 455/226.3: method, an SNR estimate is initially obtained for each of 
455/13.3:455/562.1375/260 multiple transmission channels used to transmit a data stream. 

(58) Field of Classification Search ................. 370/332, An average SNR and an unbiased variance are then computed 
370/329, 334,437, 341; 455/226.3, 13.3, for the SNR estimates for the multiple transmission channels. 

455/277.2, 693, 63.1, 562. 1: 375/260 A back-off factor is determined, for example, based on the 
See application file for complete search history. SNR variance and a scaling factor. An operating SNR for the 

transmission channels is next computed based on the average 
(56) References Cited SNR and the back-off factor. The transmission mode is then 

U.S. PATENT DOCUMENTS 

6,144.711 A * 1 1/2000 Raleigh et al. .............. 375/347 
6.426,971 B1 7, 2002 Wu et al. 
6.463,290 B1 * 10/2002 Stilp et al. ............... 455,456.1 
6,478,422 B1 1 1/2002 Hansen 
6,785,341 B2 8, 2004 Walton et al. 

Determineback-off factor 
(e.g., based on the 
average SNR and/or 
the SNR wariance) 

Compute average SNR 

Compute SNR variance 

etermine transmission 
mode for the data streat 

based on the operating SNR 

selected for the data stream based on the operating SNR. The 
selected transmission mode is associated with a highest 
required SNR that is less than or equal to the operating SNR. 
The method may be used for any system with multiple trans 
mission channels having varying SNRS. 

20 Claims, 11 Drawing Sheets 

300 

Obtain SNR estimate for 32 
each transmission chaniel 
used for the data stream 

318 

Compute operating SNR 320 
based on the average SNR 
and the back-off factor 

  

IPR2018-01477 
Apple Inc. EX1005 Page 1

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,885,228 B2 
Page 2 

U.S. PATENT DOCUMENTS 2004/0136349 A1* 7/2004 Walton et al. ............... 370,338 
2004/0252632 A1* 12/2004 Bourdoux et al. 370/210 

7,006,848 B2 2/2006 Ling et al. 2008/006905 A1 3/2008 Walton et al. ............... 370,280 
7,039,125 B2 * 5/2006 Friedman .................... 375,297 2008/0267098 A1* 10, 2008 Walton et al. ............... 370,280 
7,058,367 B1 * 6/2006 Luo et al. ................... 455,101 2008/0267138 A1* 10, 2008 Walton et al. ... 370,336 
7,095,709 B2 8/2006 Walton et al. 2010.0067401 A1 3/2010 Medvedev et al. .......... 370,253 
7,116,652 B2 * 10/2006 Lozano ....................... 370,334 2010/01 19001 A1* 5, 2010 Walton et al. ............... 375,260 
7,151,809 B2 12/2006 Ketchum et al. 
7,184,713 B2 2/2007 Kadous et al. FOREIGN PATENT DOCUMENTS 
7,191,381 B2 * 3/2007 Gesbert et al. .............. 714/759 
7,324.429 B2 * 1/2008 Walton et al. ..... ... 370,203 W WO S. A1 HS 
7,636,573 B2 * 12/2009 Walton et al. ............... 455,454 

2002/0027951 A1* 3/2002 Gormley et al.............. 375,224 OTHER PUBLICATIONS 
2002/007583.0 A1* 6/2002 Hartman, Jr. ... ... 370,333 
2002/O127978 A1* 9, 2002 Khatri ........................ 45.5/10. Written Opinion-PCTUS04/008665. International Search Author 
2002fO154705 A1 10, 2002 Walton et al. E. East. 2. lian Application Serial 
2002/0163974 A1* 11/2002 Friedman .................... 375,295 styles Nis or Australian Application Seria 
2003/O125040 A1* 7/2003 Walton et al. ............... 455,454 Office Action dateR 27, 2008 for Chinese Application Serial No 
2003/0236080 A1* 12/2003 Kadous et al. ........... 455,226, 2008003076 sages. .O., 5 pages. 
2004/0082356 A1 4/2004 Walton et al. 
2004/O120411 A1* 6/2004 Walton et al. ............... 375,260 * cited by examiner 

  

IPR2018-01477 
Apple Inc. EX1005 Page 2

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


IPR2018-01477 
Apple Inc. EX1005 Page 3

US 7,885,228 B2Sheet 1 of 11Feb.8, 2011U.S. Patent

apowuoleyndwogUOISSIWSUBL|YNSBuyjeisdoSUNS  
10}D9jBSapowUOISSILUSUBI|

JoyewNsySUNS|JouueYyDO

  

SponuoIssiwsuel|

 

v9t

   

Josse001dyur]snyeis|eedXYUOHeOIUNWLWWOD
yoyoed

 
JOSSED0!deyedXL

eoInoS

48]|02}U0

||O4JU0Dono   
S|O1JUODaijO1JU04uone|npolyjayeyJ9]]01]U0DgBulpopB1eG

OjU]yORQpse

0g—TeAloooyTalyusuesLne_oorm1Ol
IPR2018-01477

Apple Inc. EX1005 Page 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 8, 2011 Sheet 2 of 11 US 7,885,228 B2 

300 

Obtain SNR estimate for 
each transmission channel 312 
used for the data stream 

Compute SNR variance 316 

Compute average SNR 3f4 

Determine back-off factor 
(e.g., based on the 38 
average SNR and/or 
the SNR variance) 

Compute operating SNR 
based on the average SNR 320 
and the back-Off factor 

Determine transmission 322 
mOde for the data Stream 

based on the operating SNR 

End 

FIG. 3 

  

IPR2018-01477 
Apple Inc. EX1005 Page 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Feb. 8, 2011 Sheet 3 of 11 US 7,885,228 B2 

5 

S 

: -AC s 

S 

(9p) NS 

IPR2018-01477 
Apple Inc. EX1005 Page 5

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.


