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\rrlﬁi‘lemgﬁig})er %)laiths that lead to cach state. To determine which transition between
states is most likely (sometimes called a survivor path), one may compare the likelihood
of different transitions. A survivor path can be determined for each relevant state
transition period across the trellis. In a Viterbi decoder, e.g., a traceback is later
performed along the survivor paths to generate the output bits.

When executing a Viterbi algorithm it is common to generate and compare path
metrics representing the likelihood of different transitions. A flag bit can represent the
output of such a comparison. This output may be stored in memory, ¢.g., to be used
later when performing the traceback. Having the results of several compares written
into memory from separate registers takes up more memory.

For example, in a 3G wireless communications system, such as WCDMA and

CDMAZ2000, if each flag representing the output of a comparison of two path metrics
were stored in a separate byte of memory, it would take 268x256bytes = 68 kbytes of
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fegiskgteci mal 55 and the second masking value is a
hexadeci mal, AA. In a further particul ar enbodi nent the
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Viterbi. pack circuit conprises a fifst arhd fsecondk. .
E)Idgﬁﬂnélg?g register. In another particular embodiment, the first masking value is a
hexadecimal 55 and the second masking value is a hexadecimal AA. In a further
particular embodiment the resulting masked data is ORed together prior to writing it to
the destination register.

In another particular embodiment, the Viterbi pack instruction comprises a
Viterbi pack circuit. The Viterbi pack circuit comprises a first and second predicate
register, a destination register, memory, a first and second AND gate and an OR gate.

In still another particular embodiment, a digital signal processor is disclosed that
operates the Viterbi pack instruction. In another particular embodiment, a wireless
communications device is disclosed that comprises the Viterbi pack instruction.

An advantage of one or more of the embodiments disclosed herein can include

reducing the time to execute a Viterbi algorithm.
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DETAILED DESCRIPTION

FIG. 1 illustrates an example of a trellis of states such as those associated with a
Viterbi algorithm. In this example, 16 possible states (0-15) are shown. As shown,
cach state on the right hand side 0-7 can be reached from two different states on the left
side. For example, state 0 can be reached from either state 0 or state 8.

FIG. 2 illustrates a vector diagram depicting the possible transitions between
states shown in FIG. 1. In this example, four vectors are shown, A-D. Vector A
represents the transitions from states 0, 1, 2 and 3 to states 0, 2, 4 and 6. Vector B
represents the transitions from states 8, 9, 10 and 11 to states 0, 2, 4, and 6. Vector C
represents the transitions from states 0, 1, 2 and 3 to states 1, 3, 5 and 7. Vector D

represents the transitions from states 8, 9, 10 and 11 to states 1, 3, 5 and 7.
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appropriate size. For example, the both the A vector and the B vector may consist of
four 16-bit half-words, 101w-101z and 102w-102z, each half-word representing path
metrics of one of the state transitions shown in FIGs 1 and 2, e.g., state 0 to state 0. The
A vector may be stored in a 64 bit register 101 and the B vector may be stored in a 64
bit register 102. Register 101 and register 102 may alternatively be implemented as a
plurality of registers. For instance, one or both may be comprised of two separate
registers.

Compares 103-106 each compare a respective half-word 101w-101z with a

respective half-word 102w-102z, as shown. As discussed above, a versatile vector
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destination register 130 are placed in a more natural order so as to speed up processing.

It should be noted that for vector compares that compare long words or words,
eight or four predicate registers could be packed into a single byte in a destination
register by alternating the bits from each register.

FIG. 5 illustrates a Viterbi pack method. According to a non-limiting
embodiment of the method 300, a first masking value may be applied to the contents of
the first predicate register 110 and a second masking value may be applied to the
contents of the second predicate register 120 in step 310. For example, the first

masking value may be a hexadecimal 55 and the second masking value may be a
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%Y/ﬁ&toﬁeptCODEC) 534 can be coupled to the digital signal processor 524. A
speaker 536 and a microphone 538 can be coupled to the CODEC 530. Digital signal
processor 524 may include hardware or firmware and/or be capable of executing
software that is capable of performing a Viterbi pack instruction 550, which may be of
the type of any of the examples provided in FIGs. 4-6. If the Viterbi pack instruction
550 is in the form of software, the software may alternatively be stored in memory 532
and merely be executed in digital signal processor 524

FIG. 7 also indicates that a wireless controller 540 can be coupled to the digital
signal processor 524 and a wireless antenna 542. In a particular embodiment, a power
supply 544 is coupled to the system 522. The display 528, the input device 530, the
speaker 536, the microphone 538, the wireless antenna 542, and the power supply 544
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woul d further a iate that the various illustrative
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al gor TB@ﬁ?e%fo%@%es@ﬁ%ﬁBﬁ bedle 'dﬁcfb@éﬁ‘@rﬁ%d}ﬁleﬂ\ﬂs J‘]%fobfe‘ied to enable any
enbodi nents di scl osed herein may be i npl enen

persawekikbed thitheraws temake or use the present disclosure. Various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the disclosure. Thus, the present disclosure is not intended to be

limited to the embodiments shown herein but is to be accorded the widest scope

consistent with the principles and novel features as defined by the following claims.



software, or any conbi nation thereof. Skilled artisans

may i npl enent the described functionality in varying
wWQR003/169993 each particul ar application, but sSucPCT/US2007/064816

i mpl ement ati on deci sions should not be interpreted as

causing a departure fromthe §cope of the present

di scl osure. [0044] The steps of a nethod or algorithm

descri bed in connection wi tH.AMSenbodi nents di scl osed

herein may be enbodied directly in hardware, in

firmvare, in a software nodule to be executed by a

processor, AOVitdrBi ¥ necit dvdiprRgt hereof . A software
nodul e may reside in RAM nenory, flash nmenory,

ROM
menory, PROWegreenfentEeROVsirprediopte IEEPROVI therfusimasking value to
reqi ster ar i sk, a remvabl e .di sk, .a ROM .or .
B P e R o e R ERRURN s ridf g o
ecenPhasling touagepisaadcdrdri adkpld detal andt he processor
such that the processor can read information from and

write i nfoPREng 8 first masked daigraad shawsgenshinaked dafe into a
Q&Mﬁ&ﬂﬂﬁkgﬁ the storage nedium may be integral to the
processor . %ﬁe processor and the storage nedi um nay
reside in an ASIC. The ASIC may reside in a conputing
devi ce or user terminal. In the alternative, the
processor Lo Vit ge&%@@%ﬁﬂm ha‘thr@gité%ﬁ% matled data
R & CRERBREDE Bic lcBntBn(S SFRHLA B rEBVE Bepier¥Bthe odd bits of
termnal. [0045] The previous description of the
thesohosedf érbodonvemtdicits rggissen. ded t o enabl e any person
skilled in the art to nake or use the present

di scl osure. Various nodifications to these enbodi ments

Wl be reqgé e padkantthb® of HEHE 1 Sfstthbe@niplistlpeORIM the first
and the generic principles defined herein may be

mephcdalgta and shheacordrine sl odelatastoggtherquitor de g mriting. f r om
the spirit or scope of the disclosure. Thus, the
present disclosure is not intended to be limted to

t he eabodi TeaWViehpidk Methed bf Huim I swhdcipehasasiigethetcbtents of
W _dest scope consistent with the principles and novel

t 85t predicatrsregister RRRPBSEsHED gl tho dmiente pihrdirtprdugteregister
Vi 3 | wlos |

RidACAR|nBSKiK, PRLTEN SRTRRIAL RAUE IO AAARTIIN Sela

pedipaedugistef carsprisenAREIng dicacoartsnEfIké stgondptedithte rogistar with

ﬁgcond pregicat regi ster with a second maski ng val ue

ths SpeduReskiig oo nasked data; and

5. The Viterbi pack method of claim 4, wherein the first masking value

comprises a hexadecimal 55 and the second masking value comprises a hexadecimal

AA.

6. The Viterbi pack method of claim 1, wherein the method operates in a

bitwise manner.

7. A device having a Viterbi pack circuit, the Viterbi pack circuit
comprising:
a first predicate register;

a second predicate register;



witing the first masked data and the second nmasked

data into a destination register. 2. The Viterbi pack
woredonaeb7ed claim 1, wherein the first nmasked de@€EUS2007/064816

conprises the even bits of the contents of the first

predi cate register and the odd bits of the contents of

the second predicate register. 3. The Viterbi pack

met hod desdtingtiai regiterf urt her conprising ORing the first

masked dal;[a and the second masked data together prior

to thi& S PGSR The Viterbi pack nethod of claimi1,

wher e} firdt RN D%ﬁﬁélﬁagin%féﬁi@ﬂﬁ @o8plefl tdthbiffr§lprRIiQAé Flster, a

regi ster conprises ANDing the contents of the first

prcend avecquptiidge dhe atiledst eivememery; anbarkowiputval ue and

wherejn th king the nt.ent.s of e.secon . .

or e & 3508 &I B b /TR g ot REESHR prcdget register,

b beone et cqupiel toahEatllegt shEmeitbl) abdign s@pondndraski ng

value. 5. The Viterhi pack nmethod of claim4, wherein

the f#tOR graxhaviveg & Hrstepubepimicsds the o ed dhafarst A5 Dygatc, a

b O R L A KRR IR TERND IRERAF S MBippbuied o
thetdestthatiperafies i n a bitwi se manner. 7. A device

having a Viterbi pack circuit, the Viterbi pack

circuit conprising: a first predicate register; a

secong preghcatged SUISher , weheHER R daQ b GR RbS stord a first

| east one nenory; a first AND gate having a firfst

magung vduphetla sawonthemabking valpeedi cat e regi ster, a

second i nput coupled to the at | east one nenory, and

an out put; a second AND gate having a first input

coupl ed t OThHgeRQCOMTaiRY € HHeAlif tHeefHk Sh&kingdyFRCQMPriscs a
I nput cog%ljed to the at | east one nmenory, and an

beragerimahiivangrthoreqgad anaslsing vglug compysesiadpeadaestopl . t o
the output of the first AND gate, a

10. The device of claim 7, further comprising a digital signal processor.

11. The device of claim 7, further comprising a wireless communications
device.

12. A device configured to perform a Viterbi pack, comprising:

means for masking contents of a first predicate register with a first
masking value to produce first masked data and masking contents of a second predicate
register with a second masking value to produce second masked data; and

means for writing the first masked data and the second masked data into

a destination register.

13. The device of claim 12, wherein the first masked data comprises the even
bits of the contents of the first predicate register and the odd bits of the contents of the

second predicate register.



second i nput coupled to the output of the second AND
gate, and an output coupled to the destination

WO 2@i780%93 8. The device of claim7, wherein thRCHUS2007/064816
| east one menory stores a first masking value and a
second masking value. 9. The Hkvice of claims8,
wherein the first masking val ue conprises a
hexadé&ti nalThs8evacmoft demsiEr durthemastkpngny alcaes foo MRingsthe first

a he Ci AA. 10. The, device of claim7, further
Bl e ahasped g iaf BedBucsor . 11 The devi ce
of claim?7, further conprising a wreless
conmuni cati ons device. 12. A device configured to

perf otdn a Vhe éevi¢e ¢facddm o mpttios corgprisregins f or maski ng
contents o l.Is redi cate register with a first
meki RS TvaPLANDg IsFEBERFTe! ARt Riflealiesafe b Tie iy
samtientsuefand second predicate register with a second
maski ng val ue_to produce second masked data; and neans

for wircesHgr ARRIRg thercopteniee thimtosonthpredisatedegigipgwith the second

(e Qr'a into a destination register. 13. The
g%sgcgvo?éclaln112, wherein the first masked data

conprises the even bits of the contents of the first
predi cate register and the odd . bits of the contents of
the sé&ondTpr daliicae lql@gf%wgﬁwmhefﬁ% sl igeyabe OPgrines @

feadEitnh NS aft PP 5EDhAhRBRAD S afu@ oG dRKaddciidl AA.
masked data and the second masked data together. 15.

The device of claim 12, further conprising: means for

ANDi ng_the_contents. of. the first predicate.reqister

w th The  TRCRORERRS ey, OF Gt horPhEShe S Gt hliH Frachwsor
contents of the second predicate register with the

second masking val ue. 16. The device of claim 15, o
wher el t h&h¢ 8@\3@6 ofecdinly, Yerthes cempiiying e sviggless communications
Hg%égecinal 55 and the second naski ng val ue conpri ses

a hexadeci mal AA. 17. The device of claim 12, further
conprising a digital signal processor.

19. A program storage medium readable by a machine, tangibly embodying
a program of instructions executable by the machine to perform steps of a Viterbi pack
method, said method comprising:
masking contents of a first predicate register with a first masking value to
produce first masked data and masking contents of a second predicate register with a
second masking value to produce second masked data; and
writing the first masked data and the second masked data into a

destination register.

20. The program storage medium of claim 19, wherein the first masked data
comprises the even bits of the contents of the first predicate register and the odd bits of

the contents of the second predicate register.

21. The program storage medium of claim 19, wherein the method further
comprises ORing the first masked data and the second masked data together prior to the

writing.



18. The device of claim 12, further conprising a

W rel ess communi cati ons device. 19. A program storage
wore@raen7sadabl e by a machi ne, tangibly enbodyPemyus2007/064816

program of instructions executable by the machine to

performsteps of a Viterbi pakk nethod, said method

conprising: masking contents of a flrst predi cate

register with a first nasking value to produce first

maskeg, dat ; and naskln tent 0 redlcat

el E A A IR R T

sagkRddotatiat pRAfawrbiikRscd 1sfeb ANDlﬂEﬂlfee&)n%%?of&HQ fitshe

second nmasked data into a destination register.

mélcme(rgglamr with thagfersimdskimg vilue g whargin t&m ma@lﬂng th@es:ontents of

Ihg S rr]lltag)r%(f catt%%letg?ste%%{) :erg%?ca?m%%e 0%1?[8 ts of gle 5ﬁcong d)aedlcate

Rigisterafitit the seontl efskingfvaluee second predicate register.

21. The program storage nmedi um of claim19, wherein

the nmethod further conprises ORng the first masked

dat a dt .

Witi %g Zz%ﬁel'ﬁe%ggrﬁggs}r a%%gl?e g(rf{g% gf ﬁggﬁ&@ %I%&&F%emﬁ%bﬁlg&mg

wile¢ edrnpiiides aesddenignal 58 and riicasnt@dahashkidy vadie qngdiscai e

eqgi ster nprises ANDi ng the contents of the first

BP@'F%%P gister with the first masking val ue and

wherein the maski ng the contents of the second

predi cate register conprises ANDi ng the contents of

t he s2€ondThe podigoeen storagginstdarm of ¢lhing he, wlearendhamsthiod gperates

val u 23. The program storage nedi um of claim 22,

gwﬁePﬁ@n?]rst maski ng val ue conprises a

hexadeC|naI 55 and the second naski ng val ue conpri ses

a hexadeci mal AA. 24. The program st orage nedi um of

claim19, wherein the nethod operates in a bitw se

manner .



