Det ecti ng, avoi ding and/or correcting problematic
puncturing patterns in parity bit streans used when
i mpl ementi ng punctured Turbo codes is achi eved w t hout
(1) BVIIERYATION Sl SPRILICKTION BUHIESHEDABDER THE PATENT S OORBIATEGN TREATY (PCT)

identification/avoi dance of
TUb Brid datellqswak Ryppastyce.
conpr i APIEHo codi ng
smoot HCPHe PUFA rel ati O@S
@erfornance and the effecf*—
PdieEgHeahPybcatipp Date e r
Tu?%ﬂléﬁ%%% ?

(51) Tnt
Bincturing interactions when

(21) Inrterna?longlazipp p oq l\ﬁunao 620) are

PCT/US2003/038223
(22) International Filing Date: 3 December 2003 (03.12.2003)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

60/434,232 16 December 2002 (16.12.2002) US
60/444,068 30 January 2003 (30.01.2003) US
60/470,921 15 May 2003 (15.05.2003) US
60/494,404 11 August 2003 (11.08.2003) US

(71) Applicant: INTERDIGITAL TECHNOLOGY COR-
PORATION [US/US]; 300 Delaware Avenue, Suite 527,
Wilmington, DE 19801 (US).

(72) Inventors: PIETRASKI, Philip, J.; 199 N. Oak Street,

North Massapequa, NY 11758 (US). STERNBERG, Gre-
gory, S.; 50 Brompton Road, Apt. 2B, Great Neck, NY
11021 (US).

regi ons of

e,‘-‘/';/
code
%Qﬂﬁ with pg)murl ng 0

relatively poor

error correction

/::_1“»\‘-«; ll!l!ﬂllllll?lﬂllll@lﬁlﬂfIlﬁlglﬂlﬁIllgiéllllg)ullllllllllllI|I|I|||II|||I||II|

rate resulti

&‘ﬁfﬁa

tion Number

13 Al

ionelfer Sgssihogiony THIDBLES 1§ e .wlw

two

enpl o
(81) De51gnated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BW, BY, BZ, CA, CH, CN, CO, CR,
CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD,
GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR,
KZ,1L.C,LK,LR,LS,LT,LU,LV,MA, MD, MG, MK, MN,
MW, MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU,
SC, SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,

UG, UZ, VC, VN, YU, ZA, ZM, ZW.

Mcgpe and Koenig, P.C.,
ited 0 17th Street, Philadel-
ﬁfﬁa% E%‘;)}fﬁ%é e

(84) Designated States (regional): ARIPO patent (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE,
SI, SK, TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: DETECTION, AVOIDANCE AND/OR CORRECTION OF PROBLEMATIC PUNCTURING PATTERNS IN PARITY
BIT STREAMS USED WHEN IMPLEMENTING TURBO CODES

47062113 A1 VAT DO Y A0

600
605 630 6}5 6/20 625
|
\ FIRST RATE MATCHING \VIRTUAL IR BUFFER SECOND RATE MATCHING/ /
SYSTEMATIC
BITS Neys AU S Nt sys
630 _
PARITY 1 // 640
ciNTTI| BT ik Np Mipt | BT INdatai vy
seParATON| BTS¢+t my py 4 RM_ P12 COLLECTION
PARITY 2 No2 645 \
BITS RM_P2_1 P RM_P2_2 2
\635 650

& (57) Abstract: Detecting, avoiding and/or correcting problematic puncturing patterns in parity bit streams used when implementing
& punctured Turbo codes is achieved without having to avoid desirable code rates. This enables identification/avoidance of regions of
relatively poor Turbo code performance. Forward error correction comprising Turbo coding and puncturing achieves a smooth func-
tional relationship between any measure of performance and the effective coding rate resulting from combining the lower rate code
generated by the Turbo encoder (600) with puncturing of the parity bits. In one embodiment, methods to correct/avoid degradations
due to Turbo coding are implemented by puncturing interactions when two or more stages of rate matching (610, 620) are employed.



