
c12) United States Patent 
Shin et al. 

(54) FLEXIBLE BANDWIDTH OPERATION IN 
WIRELESS SYSTEMS 

(75) Inventors: Sung-Hyuk Shin, Northvale, NJ (US); 
Changsoo Koo, Melville, NY (US); 
Ghyslain Pelletier, Laval (CA); Janet A. 
Stern-Berkowitz, Little Neck, NY (US); 
Marian Rudolf, Montreal (CA); 
Nobuyuki Tamaki, Melville, NY (US); 
Allan Y. Tsai, Boonton, NJ (US); 
Pouriya Sadeghi, Verdun (CA) 

(73) Assignee: Interdigital Patent Holdings, Inc., 
Wilmington, DE (US) 

( *) Notice: Subject to any disclaimer, the term ofthis 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 60 days. 

(21) Appl. No.: 13/571,656 

(22) Filed: 

(65) 

Aug.10, 2012 

Prior Publication Data 

(60) 

(51) 

(52) 

(58) 

US 2013/0176952 Al Jul. 11, 2013 

Related U.S. Application Data 

Provisional application No. 61/522,883, filed on Aug. 
12, 2011, provisional application No. 61/555,887, 
filed on Nov. 4, 2011, provisional application No. 
61/611,244, filed on Mar. 15, 2012. 

Int. Cl. 
H04W4/00 
H04L5/00 
H04W72/04 
U.S. Cl. 

(2009.01) 
(2006.01) 
(2009.01) 

CPC ........... H04W 721042 (2013.01); H04L 510094 
(2013.01); H04L 51001 (2013.01); H04L 

510044 (2013.01) 
USPC ............................ 370/330; 370/329; 370/436 
Field of Classification Search 
USPC .......................................... 370/329, 330, 436 
See application file for complete search history. 

CarrierO 

:r; 
u - -e­
o 
0. 

Sc-grr,ent 1 

Segment 2 

I 1111111111111111 11111 111111111111111 11111 1111111111 111111111111111 IIII IIII 
US008897253B2 

(IO) Patent No.: US 8,897,253 B2 
Nov. 25, 2014 (45) Date of Patent: 

(56) References Cited 

U.S. PATENT DOCUMENTS 

8,548,514 B2 * 10/2013 Kim et al ...................... 455/509 
2012/0014330 Al* 1/2012 Damnjanovic et al. ....... 370/329 

(Continued) 

FOREIGN PATENT DOCUMENTS 

WO WO 2011078185 Al 6/2011 

OTHER PUBLICATIONS 

3rd Generation Partnership Project (3GPP), Rl-100491, "Compari­
son of Carrier Segment and Extension Carrier for Contiguous Carrier 
Aggregation", NTT DoCoMo, 3GPP TSG RAN WG 1 Meeting 
#59bis, Valencia, Spain, Jan. 18-22, 2010, 5 pages. 

(Continued) 

Primary Examiner - Jason Mattis 
(74) Attorney, Agent, or Firm -Condo Roccia Koptiw LLP 

(57) ABSTRACT 

Systems, methods, and instrumentalities are disclosed for 
downlink resource allocation associated with a shared fre­
quency band. A WTRU may receive resource allocation infor­
mation associated with a component carrier and at least one 
carrier segment. The component carrier and the least one 
carrier segment may each comprise a plurality of resource 
block groups (RBG). At least two bitmaps may be associated 
with the resource allocation information. A size of a resource 
block group (RBG) of the component carrier and the at least 
one carrier segment may be based on a combined number of 
resource blocks (RB) of the component carrier and the one or 
more carrier segments divided by a 3GPP Rel-8/Rel-10 RBG 
size of the component carrier. The WTRU may determine at 
least one RBG allocated to the WTRU using the resource 
allocation information and may receive and decode the at 
least one RBG allocated to the WTRU. 

8 Claims, 24 Drawing Sheets 

Ex.1014 
APPLE INC. / Page 1 of 53 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,897,253 B2 
Page 2 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2012/0115526 Al* 5/2012 Ogawa et al. ................. 455/509 
2012/0257590 Al 10/2012 Ishii et al. 
2013/0070692 Al* 3/2013 Miki eta!. 370/329 
2013/0128852 Al* 5/2013 Xue et al. 370/329 
2013/0265982 Al* 10/2013 Fwu et al. 370/329 
2014/0153524 Al* 6/2014 Xu eta!. 370/329 

OTHER PUBLICATIONS 

3rd Generation Partnership Project (3GPP), TS 36.212 V2.0.0, "3rd 
Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA); Multiplexing and channel coding (Release 8)", Sep. 
2007, 30 pages. 
3rd Generation Partnership Project (3GPP), TS 36.211 Vl0.2.0, "3rd 
Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA); Physical Channels and Modulation (Release 10)", Jun. 
2011, 103 pages. 
3rd Generation Partnership Project (3GPP), TS 36.212 Vl0.2.0, "3rd 
Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA); Multiplexing and channel coding (Release 10)", Jun. 
2011, 78 pages. 

3rd Generation Partnership Project (3GPP), TS 36.213 Vl0.2.0, "3rd 
Generation Partnership Project;Technical Specification Group Radio 
Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA);Physical layer procedures (Release 10)", Jun. 2011, 120 
pages. 
3rd Generation Partnership Project (3GPP), TS 36.213 Vl0.2.0, "3rd 
Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA); Medium Access Control (MAC) protocol specification 
(Release 10)", Jun. 2011, 54 pages. 
3rd Generation Partnership Project (3GPP), TS 36.213 Vl0.2.0, "3rd 
Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA); Radio Resource Control (RRC) protocol specification 
(Release 10)", Jun. 2011, 294 pages. 
3rd Generation Partnership Project (3GPP), "Remaining Details for 
CA-based HetNets", Ericsson, ST Ericsson, Rl-110031, 3GPP TSG 
RANWGl Meeting #63bis, Dublin, Ireland, Jan. 17-21, 2011, 4 
pages. 
3rd Generation Partnership Project (3GPP), TR 36.807 V0.1.0, "3rd 
Generation Partnership Project; Technical Specification Group 
Radio Access Network; Evolved Universal Terrestrial Radio Access 
(E-UTRA); User Equipment (UE) radio transmission and reception 
(Release 10)", R4-103431, Aug. 2010, 94 pages. 

* cited by examiner 

Ex.1014 
APPLE INC. / Page 2 of 53 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 25, 2014 Sheet 1 of 24 US 8,897,253 B2 

I 

(!) 

lL 

Ex.1014 
APPLE INC. / Page 3 of 53 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 25, 2014 

124 
. Spaaketi ,_ 
• Mlttopoone • 

126 
Dlspliayl 

Touchp:oo 

Sheet 2 of 24 

·120 
Transcffiver· 

:LUl 
Pi'l;:H)$$$0f 

US 8,897,253 B2 

134 
Power 
Souu:;:e 

1£§ 
GP$ 

Chipset 

151§ 
Peripherals 

130 
Non~ 

Rernovable 
Men1:ory 

• .·1:J:? 
• Rern0>tabte 

M~Jmoiv . . . ❖ 

•w•===== 

Ex.1014 
APPLE INC. / Page 4 of 53 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Nov. 25, 2014 Sheet 3 of 24 US 8,897,253 B2 

Ex.1014 
APPLE INC. / Page 5 of 53 

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.


