Title:

and apparatus for

paral |l e

METHOD AND APPARATUS FOR CONSTELLATI ON DECODER Abstract:
performng a slicer and Viterb
Approach which are optim zed for single-instruction/nul
PN EERNATIGNAT APPIICATION $ UBLISORIEUNTHR- THEPATENT QPAERATIONT REAEY (PCT)

A et hod
decodi ng operations New
tiple-data type of

elimnated and Branch Metrics Calculation & replaced wth very regul ar

repeat abl e tasks that Slicing 1502 ca,

aspect

i nput synbol s f omeratiMiat Birddh decoder
cal cul at ed,

array.

WO 03/023974 Al

Qqi9) Wokid Intenéanil Peuperfdy @rghileSion

these Save Previous Survi)
A sqax)nate@asi@eltPubfication Date

AV

wefficiently parallelized. A first

P s gAg AT AR

604 di stances are saved in an
(10) International Publication Number

20 March 2003 (20.03.2003) PCT WO 03/023974 A1l

(51) International Patent Classification’: HO3M 13/00 (74) Agents: MALLIE, Michael, J. et al.; Blakely, Sokoloff,
Taylor & Zafman LLP, 7th floor, 12400 Wilshire Boule-

(21) International Application Number: PCT/US02/27834 vard, Los Angeles, CA 90025 (US).

(22) International Filing Date: 30 August 2002 (30.08.2002)  (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

(25) Filing Language: English CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,

(26) Publication Language: English LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

(30) Priority Data: SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

09/949,460 7 September 2001 (07.09.2001) US YU, ZA, 7ZM, ZW.
(71) Applicant: INTEL CORPORATION [US/US]; 2200 (84) Designated States (regional): ARIPO patent (GH, GM,

Mission College Boulevard, Santa Clara, CA 95052 (US).

(72) Inventor: HONARY, Hooman; 101 Scholz Plaza, PH#17,
Newport Beach, CA 92663 (US).

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, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR CONSTELLATION DECODER

New Approach

Branch Metrics Calculation &
Siicing

y

Save Previous Survivors

!

Parallel Add-Compare-Select

v

Update Survivors

v

Previous Symbol Access
(simple memory access)

v

Current Symbol Access
(simple memory access)

1501

L1504

L-1506

1508

110

1512

(5§7) Abstract: A method and apparatus for
performing a slicer and Viterbi decoding operations
which are optimized for single-instruction/mul-
tiple-data type of parallel processor architectures.
Some non-regular operations are eliminated and
replaced with very regular repeatable tasks that
can be efficiently parallelized. A first aspect of
the invention provides a pre-slicer scheme where
once eight input symbols for a Viterbi decoder are
ascertained and their distances calculated, these
distances are saved in an array. A second aspect of
the invention provides a novel way of performing
the path and branch metric calculations in parallel
to minimize processor cycles. A third aspect of
the invention provides a method to implement the
Viterbi decoder without continually performing a
trace back. Instead, the previous states along the
maximum likelihood paths for each trellis state are
stored. When the path with the shortest distance
is later selected, determining the trace back state
merely requires a memory access.
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