
Dish 
Exhibit 1015, Page 1

USUUGI34-274A

United States Patent [19] [11] Patent Number: 6,134,274

Sankaranarayanan et al. [45] Date of Patent: Oct. 17, 2000

[54] METHOD AND APPARATUS FOR Chow et al., A Practical Discrete Multitone Tranceiver
ALLOCATING DATA FOR TRANSMISSION Loading Algorithm for Data Transmission over Spectrally
VIA DISCRETE MULTIPLE TONES Shaped Channel, IEEE, p. 773775, Feb. 1995.

American National Standards Institite, Standards Docu-
[75] lI1V611t0rSI Lillltllfl Sankaranarayanan, ment—’I‘1.413—1995; “Network and Customer Installation

Bedmlmlef; Rania“ V- Senalkal‘, Interfaces—Asymmetric Digital Subscriber Line (ADSL)
N Oflh C/alClW€ll, bolh Of NJ. Metallic Interface”; Approved Aug. 18, 1995, pages: cover

page; two inside sheets; i—vi; 1-115.
[73] Assign“? AT&T C0rP> New York NY “Multicarrier Modulation for Data Transmission: an Idea

whose Times Has Come”, author: John A.C. Bingham, IEEE
[21] Appl. No: 08/997,167 Communications magazine, May 1990, pp. 5-14.

[22] ].71']Cd; [)ec_ 23, 1997 Primary Examiner—Steplien Chin
Assistant Examiner—Shuwang Liu

[51] Int. Cl. H04L 27/04 [57] ABSTRACT[52] U.S. Cl. 375/295; 375/296; 375/260;

375/2549 704/2294 704/200 A method of allocating bits to discrete frequencies in a
[58] Field Of Search ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ 375/396, 360, discrctc multitonc modulator comprises the steps of allocat-

375/347, 244, 254, 241, 295; 704/229, ing bits to frequencies on a per frequency basis such that the
200, 500, 205 bits are successively allocated until a niaxiniuin power level

for that frequency is exceeded. Then, a total power level for
[56] References Cited bits allocated to a plurality of transmit frequencies is cal-

US. PATENT DOCUMENTS culated to see if a maximum permissible total power level is
exceeded. If the maximum permissible total power level is

5,206,884 4/1993 Bhaskar ..................... .. 375/254 not exceeded, then the process is complete. If the maximum
5335571 8/1993 MQZOF 704/200 total power level is exceeded, successive bits are removed

1;/£2; 1]:.fi3l’§ka“’a ct “ ' until the total power level is no longer exceeded. In one bit, , / , , ie er ..... .. I , ~ ~

$822,374 10/1998 Levin ......................... N 375/260 removal method, bits are removed in order oftthe amount ofpower the bit would consume of the transmit power spec-
OTHER PUBLICATIONS trum. The algorithm may be implemented in the combina-

. . g . tion of transmitter elements including tone ordering
Lake at 31:’ A Maxlmum Rate Loadmg Algomhm for D15" circuitry, gain scaling circuitry and the inverse discrete
Crete Multitone Modulatiom IEEE’ Pp 1514”1518’ Aug Fourier transform modulator of the discrete multitone data
1997' transmitter.
Fischer et al. A New Loading Algorithm for Discrete Mul-
titone Transmission, IEEE, p. 724728, May 1996. 9 Claims, 5 Drawing Sheets

11:1. 351 um, AND hm,"

/3P,mosl<kgk ‘W
L sk =| *"'G HI

M « I »,bk=MlN (Lmaskk, hmux)

swnz INDICES or THE ARRAY Ark"
CORRESPONDING TO THE om IN ARRAY um‘,

mm ARRAY lNDEX(k). som ARRAY om? IN
uzscauumc own INTO mm nzik sum[N uzcwumc om, KEEPING TRACK OF am

DE1"=°E1"/2- bindexlt

mam THE NEW mus or mm? mm THE
APPNOPRIAIE LOCATION IN ARRAY DEIF TOMAINTAIN mt DESCENDING ORDER. MOVE THE
VALUE or lNDEX(1) mm ARRAY INDEX (1),CORRESPONDING TO THE NEW POSITION OF DE R

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Dish 
Exhibit 1015, Page 2

6,134,274

A|*::+c3+".5+“.Kt.E+o.53=.+omt.3+“.io
Sheet 1 of 50002771LC0

E232$N65%

U.S. Patent

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Dish 
Exhibit 1015, Page 3

6,134,274

E»:E3

5%E85m_2<E<53”=..<~_.._<55E2cu.zocsfimzs5&8H:x2:Qm<éz§BZEE“fl______

E><H._._~_Ez_

Sheet 2 of 5

ozzsmase:E8:ozwfixo225528

U.S. Patent Oct. 17,2000

011 )|>JOM1I-IN 'lV1IOI(] 01

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Dish 
Exhibit 1015, Page 4

6,134,274

gs:<53

5%E85.“_:<~_.._£2E2EzozsémzsV32o<_2z§52%;.5><E=z2~_m%.<A~__%mo

Sheet 3 of 5

seam22¢.5528225928M22s;m>s_§

Oct. 17, 2000

..1_8OWGIAUII.V_|N3I.M03VAH...0

U.S. Patent

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Dish 
Exhibit 1015, Page 5

U.S. Patent Oct. 17, 2000 Sheet 4 of 5 6,134,274

FIG. 3

1<=1, SET hm AND bmin

3P_maskk k

b_maskk=|092 Gc+1>]I

bmax)

Etota|>Pbudet 7

STORE INDICES OF THE ARRAY AEkR
CORRESPONDING TO THE ORDER IN ARRAY DE;R.

INTO ARRAY INDEX(k). SORT ARRAY DEkR IN
DESCENDING ORDER INTO ARRAY DEiR SORT

IN DECENDING ORDER, KEEPING TRACK OF BIN

Etotu|=Etota|'DE1R

DE1R=DE1R/2' Pindex 1 ‘P index 1 "1

INSERT THE NEW VALUE OF DE1R INTO THE
APPROPRIATE LOCATION IN ARRAY DEiR T0

MAINTAIN THE DESCENDING ORDER. MOVE THE

VALUE OF INDEX(1) INTO ARRAY INDEX (k),
CORRESPONDING TO THE NEW POSITION OF DE1R

EtotaI>Pbudet ?

NO

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.


