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DEVI CE Tec The present invention relates to an error protection
met hod and an eggges« 10 protection device that protects a variety of data
fromsignal errors in the process of transm ssion. Background Art Error
protection has been performed on data such as voice and inmages to protect

or ot ect | on AR SIBLROGS have been i oyed, such as. Poc a1 - cNUNA AUMAGH

and the like. In addition, the error protection nethods of the prigieart
were applied to fixed length frames with the sane nunber of bits per frane,
or to quasi-fixed | ength frames whé?ESERHIMEONof a |inmited variety of bit

| engths only were to be found. r In the prior art error protection nethod,
the error sensitivity was exam ned for 20 each paraneter (including bits)
maki ng up t i PRI ] ' sensitivity)
error prot e%ﬁﬁgﬁgogéggg%gM%?éﬁvL?féz.ﬂg%?ﬁt he a%%}\@%@‘g?ﬂ%n error
detection code or error correction encoding) was perfornmed on franes

contai ning parameters with high sensitivity at the time of transmtting the
fraanmes. Here, the error sensitivityTahnicheFiplar aneter is of a degree that
woul d degrade the results of decoding 25 obtained on the receiving side, in
the case where a single error bit occurred in the process of transmtting
said parameter. EIG 13 shows an exanple of the configuration of a prior

art error protectMORGREDT dwentiqn felates 19 Afy 850% PEtedionJBRinad angzan élErg’é t he

e e BB e BB RASE WSy 4 Bltn 0R SOR ity

t he paraneteérs o aggés acco
" degrees of gsiPhissensitivity. In the case of this error protection device,
the error protection nethod, nanely either error correction encoding at a
specified encoding ratio, or the addition of a 5 specified error detection
code, is determ ned for -each class. A class data error protection
processing part 403 inplements the B3EOUPEAFecti on encoding or adds an
error detection code, according to the error protection nethod determ ned
in response to the various classes, wth respect to the various paraneters
classified into gabdpheieR has PeeRIddibaANEY on CREY QLdH LONoIcE LRI iHiafes qyt for
10 error correction encoding, and cyclic redundancy encoding is Carried out
t o produce protectntr fbosm digrad errors whitke beiRgritdranmitede, Aavarietit ptierroie piotestiéf4
performs interleaving and the Iike on the data that undergoes error

ctrection BYWHWEShgvebesnoempipyed, suchhariBB Chinlfapiepl witeY@candivedisele, and sends

he d h i Di _Incid I ; fth )
(he o T U AT 8 SRl L PR ke B, s

out for eacnglriegnes\itthe sBmeMuner 8f snseéerr%n@%; B uaBitixd8 Yarith fidHed he

dr awbacks of ﬁow flexibility in nethods of protection and poor general

appl i cabi | i twere fravheseaf\edimiteidhariptyiod bit Bmigtrarantyr weread eefoupd. devi ce al so had
the drawback that it was unable to protect a variable length frane, the
nunber of consti {UEAPTIEr 88 ermee petAction Methed, the eriey sAnsikivity was examised far coul d

t ect ly the fixed | th f s i-fi ! th f
AR RIE YLTRIES N T R L S
devi sed in WitﬂWﬁc']gerpéents%t;ﬁlé?r\éf'g%?&‘ﬁfah Bed %@ﬁa&aﬂée géhg.a&rresadoﬂm HAR Hori LS

obj ect to provi an error protection ne érror
detection code or error correction encoding) was performed on frames containing

parameters with high sensitivity at the time of transmitting the frames. Here, the error

sensitivity of the parameter is of a degree that would degrade the results of decoding

25 obtained on the receiving side, in the case where a single error bit occurred in the
process of transmitting said parameter.

FIG. 13 shows an example of the configuration of a prior art error protection

device. In this figure, a class sorter 407 takes the frame that is to be error protected,



protection device that makes it possible to enploy a variety of V
error-correcting algorithns, even when the frames are of a flexig %NQE g}pglz
2 5 NOV 2002 F0263/3009 3 In order to achieve said object, the error
protection nmethod relating to the present invention includes a process for
sorting a plurality of paraneters making up a frame into a plurality of

cl asses, aMppagesse for generating frameoform ng data containing data
relating to the formation of said franme and data with an error 5 protection
nmet hod determ ned for each class to be applied to the said paraneters, a
process for | enenting the specified error protection to said ,

franme- formaﬁ"@'ngc%ﬂ5 eapaﬁg@ﬁ%% OPHFE AR Lot S PFERTipE dP dheir SRSRESES fi ed
for each cl gss ac gﬁ%‘é tthe said frane-formng data, with respect to
the data s thec?s 00 plurality of classes, and a process for

transmtting thqnftﬁme oPtHA é}%r‘lﬁ‘% cﬁmemsthlm%rg%@cﬂo% nf%@ths'd f I ed

error protection and paraneters that were error ected for €ac sald

class. In amger daoceordctibn tehodify bl gpecified %@ocﬁnh@ rBfd, arethe ragidaibs dliavi ded

into classes, and since the devices are arranged separately so there is a

dévi ce for sgennée@&nrmgddiecmnﬂcbdﬁmd@emnadfandacmclasg the content of the

error protection to be 15 perforned for each class) and a device for

per f or ni ng prot e%tq'ﬁﬁﬁ éﬁiﬁr@é?foﬁfﬁtqfé'of‘opréa%%”& 838 4T dmaleAyniso eherror

the orror SPBEELTI HerBS 36 BaRERT it B BT bt e RO Rabher e PERE

f rane- for Mgnda Ridhirbl 3 edohss! td Bl yaritll Chdess ") rés)f)%t £ th8Vafbus

~ protection is suited for eac ass e content 'of the error protection
that is to pPaetcappbssfitd Pteaso crésas§ iSpetifb&y, comvalitiinsis foapierr barfat ng

data by the receiving side device, nmaking it possible to respond

difor opr i at alrsor chTectsnmmeoding carel ¢ys;h¢|mdwéawctyoerfqosdlnghe ceuiedent toprodhee err or

protection, and it becones e to switch the error protection content

betveon ¢ hdY ?’é\?fsﬂ‘?%%‘l°6n°°§legef§‘ﬂg\?f'88'eaﬁa Qupt devise A0 PRIQIRS dRTIERYING
expedl ency thg' lﬁ({%?é]r? F]heI ?atgq 5& 41 g%ﬁ%r? Ekﬁrééieﬂeencgax tgavtlﬁfl%‘f’s

cont ai ns d a per ramnes possi b

i npl ement tdlﬂeﬂraﬂ%ﬁuagcﬁHn melm@nbgw&tém@m&e&nb@ht have under gone
error protection by the receiving side device. Brief Description of

Dr awi ngs 2 5 Noxidadaly, i 63/casd) 09 the plig al &rmor ccdteptitn dewge apregihosty ng a
configuration of an error protection device relating_to the first

etbodi nent taRligkedPEYRIPeriRfeyes 6AMeq crigor sach elass- eTWSrréh%H%ﬁ“taét &I ng
the operatig e agr

conf i gur at | hresing B e Ta7 el Blypadis biow ity o Richids2t ASIEBUA 59 7,

bl ock di agrgysr geRSYansbpRcaARy. guration of an interleaving de\fl ce provided to
a synthesi zing device of said error protection device. FIG 5 is a block

di agram show ng Koszsoved, éhec pridri aytieaon pmt&mhom Mevumelalsmgadlmeaddwbs@ happl y

part of said interl|eaving device. ock di agram showi ng a
sanpl e coan@P%@Q'%FP EfPthché vagakle ﬂﬁj‘gﬁhtﬂ?@ﬁsthglﬁ‘ﬁmq?r ;S’éF?”%f“eé‘hP'EP thereof

o] eavi R BN Sun TS, ok R Byl AUAIAD R A8 SR FAHRAGE (GhaELY "0

e bits fo var i ous
St orage ar el@ﬁgtﬁffra‘%}{é%ra%tm&%o%@ﬁﬁdbe. and

Disclosure of Invention

25 The present invention was devised in light of the above-described state of
affairs, and has as its object to provide an error protection method and an error
protection device that makes it possible to employ a variety of error-correcting

algorithms, even when the frames are of a flexible length.



15 the sequence of reading the bits formng a frame at the tine pfg NOV ;pﬂ(?
de-interleaving fromthe various storage areas of operating nenory in's
enbodiment. FIG 8 is a diagram show ng the sequence of reading of the Bits
forming a frame at the time of interleaving fromthe various storage areas
of operating nenory, and the sequence of witing the bits formng a frane
at the tingysfz/4iRei nterleaving 20 into 4he various storage areas of
operating nenory in said enbodinment. FIGS. 9A and 9B are tinme charts

showi ng the operation of the interleaving device of said enbodi ment. FIG
10 is a block djagramshow ng a configuration of the de-interleaving device

provi ded to the' B P Rghievesaedhied: e eEprapralastien matkod relatingdo e js a
bl ock di agram show ng a confiquration of.the error protection device
Celating BOPRY BeHa MelBuARS s o cRtg LR A o Parrides TREG YBS s
bl ock di . : . : :

el ating. TATEROR o P PaRE B S, Bpeeos e el W R 0 5002

F0263/ 3009¢anthihfrg daal ®laing! 9Cthe doR@aRIN h@WidNGaReCai idatd fithosn Qfrror pri or
art error protection device. Best Mbde for Carrying Qut the Invention 5
! | ow ng ptextide swethqt detarnthedfuo edchmelass tolbe bpEicprte sensaid pasmtatens, a
presented with reference to drawings. A First Enbodinent (1 ) The Error
Pr ot ect i onPR&g$TEr FOPIEMENtNG the Sae@%‘%ftﬁ"@ﬁ RIgtesters ieowdih flamedomiing daiat Bon of

vent | on. PPARS: 17PPigGes BBt Ba Peclb B i Rt a0 B od

downstreamkig AnERFAIRS ddtd2hith el To | B%S%Sr% R Qag%ur%ﬁ%ggcﬂ

signal s. Sanpl e sequences of voice signals to be transmtted can

produced atlasses, badtd pRchis fohiransngmdtihe flaindflfininigodata dat HA8WhdefyohkGS.  2A
and 2B, conpression encodi ng of sanple sequences of voice signals bel onging

10 t he var sadspécitigrbercgrairetectian awlfasamelgrs thiat were driot gdotéctadior @ach eaids a
processing unit, producing a plurality of types of paraneters. Here, the
vol ume of 848% of the paraneter groups formed varies for each frame cycle.

20 Wth respect i OoLiBaXal LAHSBALODRER HBURS) obHRARIL oL PhgLES hen

device relating € present € neht r error protection

appropri at @258ds, @fiNsiRed #EHBViceN HreP BfrhRi B sd2PhtblyOst Bird 191G déicsShgwn in
FIG 1, the error protection device relating to the present enbodi nent
possesses geheratimg frameifognida tdatec owjzating ¢ghep aontedtOof theaerfargpretettiominpe25 dat a
error protection processing part 102, a class data error correction
PPocessi ng PRAPHMeELDRr eanrky clEssyFcha deyise farerforming pratRstion CR{TRATPANLNg to

COMPUt 19, B8 i pTSTHES B BB bR bR
the content of the error protection to be applied to each class. °
Furthermore, since frame-forming data is transmitted that indicates what type
of error protection is suited for each class, the content of the error protection that is to
20 be applied to each class is taken from this frame-forming data by the receiving side
device, making it possible to respond appropriately. Therefore, there is no need to fix
the content of the error protection, and it becomes possible to switch the error
protection content between the transmission side device and the receiving side
device, as expediency may dictate. In addition, since the frame-forming data
25 contains data pertaining to the formation of frames, it is possible to implement the

processing of variable length frames that have undergone error protection by the

receiving side device.

Brief Description of Drawings



F0263/ 3009 6 The paraneters produced by the encoder include sone w t5hNGNg@002
error sensitivity and sone with low error sensitivity. Here, since
parameters with high error sensitivity have a | ow acceptabl e residual error
ratio, it is recormendable to reduce the residual error ratio on the
receiving side by inplenenting encoding by neans of 5 an error-correcting
code with qﬁﬁ%%@ @gfoding ratio. On the other hand, with regard to

par anmet ers P error sensitivity, fhere shoul d be no need for error
correction encoding at such a high encoding ratio. Furthernore, depending
on the paraneter, there will be sone cases where it is sufficient sinply to
add an error detection code, rather than to perform such error correction
encodi ng. Mreover, sonme of these 10 paraneters are to be interleaved, and
some are not. THUS; disf dieqhk diagrast sppwingca iconfigatindsf aneertas psteghipnied to

di ff t , d ' he t f ter. A dingly, in th
pr esent  entRERRET G G A de b P T B A g e RE ORCURRr are SOTtad into
cl asses accor di nackoshe BN PLSAbLAR HELDALS PoRs ABRbSRGHY each

case. In addition, Tn the error protecti evice s the 15
frane- f or m ng datig. 8 R Ylock diaBAdnt sHEWing 8 chRfidiBatidhtor 8QEEéiiEg sie@eticasses. I n
the exanple shown in FIG 1, n classes are prepared, fromclass 1 to class
n. The typesaid embodimept. ot ecti on applied to the paraneters belonging to
these classes is_determ ned beforehand in the transm ssion side device.

Furt hernore, theFlGygesc blgel divgram shewing fyfemicu@tion of endsigdeaying geyee

det erm ned bef qr and. Furthernore, it 20 is also possible to nodify as
desired thé”BWﬁ?i a JpResEng qyweﬁy8@85?P68“&ﬁwppé§VF%'the various cl asses

by means of the ggans %Sﬁlgéelj giﬁg?arﬂ%%%r %@rﬁﬁl@%ﬁf@{r%dﬂgﬂ@@e@‘vﬁiﬂ uting

part 101 judges the class Ing to each paraneter~torne t he encoder
afgor di ng tgudrés duppR paft of 84l imaMedveigelevicBy fol I owi ng the decision criteria
in the transm ssion side device.. It should be noted that for the sake of
conveni ence," t heFIg6 i arteckr diagiaat shewing reeamatet ewtiigdration tdighe aedding

cl asses by sorting should hereinafter be referred to as the class data of
each cl ass.a45re3s Rl ARG P 8RIAIHEFRAVIRG IRVISS- Data 2 5 NOV 2002 F0263/3 009

7 The franme-form : i Iag] : I P”H@er of
bits of the par gkn@%gﬂgggdr'%%%ggo%gﬁﬁéggﬁ%nﬁg%%@h@ﬁ%l&\g ?fghrrﬁhgfcf e, and
out puts t heatthik dinfddof intefiBavind) Mite Blel Vgiols @tdiaded Bfea8fof Rbbfatifg nfdm&r§, dad a of
each class 1-n . Furthernore, in addition to outputting the data Cbh, - Cb"
i tali cat i ng theesefuencehd readindthesitsfforming 8 fimeaalothe dawhofcdeairnderieahing from
frame-form ng data conputing part 10i al so outputs the data CC, - CC'

i ndi cati ng 1§&/ABPYOHOTRIB RERASI B APHGHILMEMRPHIN S ¢BPeY@eR) ass data of each

class. Each of t a - - . r ' i..ng

al gorithmfor er F(;%r'déei%c%gf% ﬁéargggogﬁﬁgthgggg%e \/ﬁ%e?fﬁpégggé %Fut)lfenplﬁ%]@?'ﬂlengv? ng was
perforned apgmbhkethtQinie/SrantefiedVirgy froth &id \%MUQgtdrég@@r@é@bf%rath@rﬁ%@ifyg t he
frame-form ng data conputing part 101 outputs the data ECR, - ECR'

i ndi cati ng and érecsatjiuegce at wriiing thaskits foimeing acfraroe at dive tovei aferisterlagVingrent ed
for class data of each class 1-n. The data ECR, - ECR' is determ ned based
0f0a resi dubto beraroysstpEIe Greas o srergtitamsmopaiRald @eRodimsnivbr eover, t he

frame-form ng da omput i art 10 utputs the data E - o
i ndi cating the nhﬂ%%r%]ang{%sgrgfhrg% Cé?r?sors %P%érﬁ SHQ@ﬁa’é%Fﬁhec'af%sam%re an
error detechb@ke 59 dfbStimeld t'S of cyclic redundancy coded is added to
Mass data for each class 1-n. The nunber of these bits is determ ned based
on the error sensiGi vo tiy aoblotk diagtams shdwing ®fcorfatinatitinaststhe2de-frmarieexiagpl e,
in cases where the error sensitivity of the class data of a class is Iow,
and it is coades prlyldedthine resaiving dideghviee Ini saikembedipeotirs, the effect on
he receiving si woul. d be | ow, so the nunber of bits_of the error,
dggecti on code f%‘r?e't hats @Iﬁ%‘g‘ 'sg'&gt S%QW'E%PO‘_?O’@”WQ’_T&M%? ®HIhA%HBases
where a cl agg, 8t dalctio I Qo fF EESANIANhe h2sSANRRAR! © that the effect
on the receiVving sTde Wou e high, then't

FIG. 12 is a block diagram showing a configuration of the error protection

device relating to the third embodiment of the present invention.



25 nunber of bits of the error detection code for that class is d@teNOVn2E02
in reference to the nunber of bits to be protected (i e., the nunber of
bits of that class). The data Ch, - Cb", CC, - CC', ECR, - ECRn, and EDB, -
EDB" output accordingly by the frame-form ng data conmputing part 101 are
all data pertaining to 2 5 NQV 2002 F0263/3009 $ the class that forns the
frame, and @ééggdws generically referregl to as franme-form ng data. Next,

t he frama-? n{ng data error protection” processing part 102 perforns
specified error correction with respect to the frame-form ng data out put by
the frane 5 form ng data conputing part 101, that is to say, it perforns
error correcti ofil®f 13 is g lackdiagrampsbewingr &i gpatigwatian the@ peer prteerror | n
this case, the frame-formng data error protection processing part 102 can
per f or m er PGtetigR F8¥WE-on encoding of frame forming data, or it can sinply
add an error detection code. The class data of the classes sorted into
classes 1-n by the franme-formng 10 data conputing part 701 are supplied to
the class data error prot@gkig éﬂr%ﬁ?ﬁ. Lt frvdQdn FI G 2C shows

exanpl es of such class data. The class data error protection processing
pgrt 103 perfornms on the received class data of each class error correction
encodi ng of the type designated in the frame-formng data, or it adds an
error detecti onFobaeng s & tHessptitat of epfibastiroents [cath® present veMiva, presentedsay, in
cases where _error correction encoding is to be performed on the class data
of a certalith¢PfREanCcR o dRWK9Sh the use of an encoding al gorithm desi gnat ed

by the dat lasg data error protection processing part 103
execut es e?‘fﬁ%‘o‘%‘ggg&"ﬁe %encodi ng of said class data by said encoding

algorithm at aguWéh&gﬂo@c{i&h gegtgnat ed by the data ECRkcorresponding to
said class k. 20 'Furthernore) in cases where the data EDBk corresponding to

sonme cl ass k i s @t 10is 4 ekl disgrachatlaoveng ar cphfizfuestionost {1 @eres Jirdtgetmr t 103
generates an error detection code with the nunber of bits designated by the
dat a EDBk Hevee relatingtadre firsttemisdingentof $1epyesent inveatiadds it to said cl ass

data. The synt hesizer 10 athers the frane-form ng data . that has under gone
error 25 prgt ect'i ij*:ﬁerwp{ %g'PPéiﬁl‘é'-C?ésr?ﬁoﬁ'aeggﬁsé&e‘?rrcé’ﬁ”W%‘?g‘&“f’ri‘%'ﬁamt8lcj?é‘ssi gg

part 102 aufoddie uh 3ol AnidelsidinobgII0gEs 8Ghatk. correction by the

cl ass data error prt tection processing p , synthesizes them and
transmts them tSanigke séeptes 6ty oiedsgrity/iodss wardsnited taraibs piodacanatiaiynway .
2 5 NOY 2002 F0263J3009 9 Anong the classes 1 to n there are classes that
AHave been desi Bndhiedericeden nireefdition.ngs shewerin @GS @A and e Fomplressians i s
per f or med

net hods ar g'vﬁt %‘5 aﬁa@%&%ééé%ég{soédgﬁg%ég : l@e%'%?”gtﬁ\??gh%ﬁ'%ghﬁ!ﬁ]&gpsgﬁrgng

7L Sen, B WA Al S8 el Tl S Rgbe RO o L1

sequence Ofypaobhpdramletds. Here, the volume of data of the parameter groups formed
varies for each frame cycle.

20 With respect to the various parameter groups, the error protection device
relating to the present embodiment performs error protection appropriate for each
parameter and performs their outputting.

As shown in FIG. 1, the error protection device relating to the present
embodiment possesses a frame-forming data computing part 707, a frame-forming

25 data error protection processing part 102, a class data error correction processing
part 103, and a synthesizer 104.

The frame-forming data computing part 107 serves primarily to perform the

next processing.

a. Class Division of Parameter Groups



The data CCk corresponding to class k designates which type of igngeNB¢api0Rg
is performed. Furthernore, regarding class k in performng interleaving
according to nmethod b, the other class (e.g., class j) with which the bits
formng said class k are 10 scattered and arranged) is designated by the
data CCk. - It should be noted that a detail ed description will ensue
regar di ng tmsggmg:e for interleaving a%cordi ng to nethod b. The
frame-form ng data that has undergone error protection is added to the

cl asses as headers, and the variable length franes fornmed fromthe headers
and 15 paraneters are transmtted to the receiving side device via the
transni ssion pat Haparaneteigoploguetds §Y pae niitcsder ingludengome A MighhieHgr dat a,

i nstead of being t itted header.s,. I be t itted t
recei ving SFUETHNAECREN R IR ATV h el S SERErTTr PO g Rbse

over which il R’%WE ' ; : ' sses
are t ransmgte?glgplﬂzg 5 2% heﬁﬁgf:ag!gvﬁeﬁfé’n% %L&%g@g@@/&géosrﬁ@%aﬁé E#%dg%@t he
recei vi ng Shéedid)dl efot fatid dhemb GecdiiidBide fbgqmb@n&emﬁgrah@fdnﬁoéy niéans of
frame-form ng data error protection processSing part TO6, a de interleaving
dévi ce 107,arasrtorecotieatisy dadeawithh advighperatodingiretio. pOocks sihey hpad t wilfOBsgaedhd

| ocat ed upstream fromthe decoder. 25 The separator 105 separates the
franmes t hattodegarseteuvithipw ersorsseRsitivily, hare jsbaulepetrigengaddps afirers¢areciole i nt o
frame-form ng data and class data. The franme-formn ata error protection
b ocessi ng SEPHNG Gh S fE SRFPUBRIEHS. o FBLTPGh CHBSMRE g v GRrper
detection f t r - 1 : - : 10

Processi ng tﬁ %‘gt\piﬁsb Ep%%o%%%% ’%ﬁﬁ%%ﬁﬂe%%’@é'%mnégﬁaf %H'gﬁ ?%trgEtIOJHZéEeNO\/
2002 Fb263/3fHef tHdh B E&m&ﬂ Sl EREE S dtioP AnkodiRg. QAGeesdIOREF et & thBse
processing perfornmed by the franme-formng data error protection processing
pert 102 ofparhmetersaaentods ioerisavkd, afthadme are pots alhusj differasesredmptectidre
frame-form ng data error protection processing part 102 of the transm ssion

si de per f orREPHR AL G ARG s tordiighentcaren: AEP YR By NRAMRCTPAAM e peci fi ed
error-correct| ngAgc%gﬁ?g];]lgh;ir? thé aF%éérﬂr %@ggﬂ%ﬁ gérra%et%éggﬁnﬁi%é’é1 B 9ESS! N9

part 1D6 perforns on rame-Torm ng a an error- ng cor'respondi ng
to said errgicoasl bRC b GRE Lladsks tdeesaPigeio tH 6ASEProlb @A Mok anNBs or m ng
data error protection processing part 102 of the transm ssion side adds an
error det ecapplied goeachodasa. $paddifiorgdh therdyenr podtettionsdavizetdhewhrimfss fQriine ng
data, this 10 frame-form ng data error protection processing part 106

etl oys t heframe-frming data compeingarc! Haesfetme egegtingintorassegne- f or mi ng

data. The frame-fapuiog, 2l aoght OF POhSHLaN. A GEESSh I RALLS 106 QUL put s

frame formng da&n r r correctron ng or €error ction
has been CORPIrRE @fbe oﬁ%rrBhgrdi@mbﬁtaFﬁute@au it p SlRMietdts L%ngmg @ #EBe classes

de-interleaving on class data that has been interl eaved, making reference
to the dat ais@etermired'beforengnd imi the tnaasmisbion rsidegdeldden. FUrthEnabre, she typeaf, in
cases where it has been determned fromthe data CCk corresponding to the
cl ass k thaPargretess Relengiagto therdagsenis e geternived peorehand. fg‘”aﬁff”é‘?f@e% bits

i id cl k he, de-i,. i devyi 07 f : he,.
Aratton oF Ariirsieeodl B ASMARE PR EPLb AR ik PPt
original st @ér%u_@rdlé%rs?% g%tnth\%gg df 1 FANIREEHN sidE WL RET M arhdliidrRifSdbere it

i
has been determ ned data CCk corresponding to the class 'k that
there has beempititgepdrean? nagiget théeldsy rldrigalg RCaidreparatfetdriferrhed sy fthe m ng
said class k and arranges themw thin a bit sequence of another class j,
t he de-i nt epheader agroiding dethedype ¢fragel patametey by fallowingsthe datipignicotesirdRs k
from

the transmission side device. It should be noted that for the sake of convenience, the
25 parameters that have been aftached to the various classes by sorting should
hereinafter be referred to as the class data of each class.

b. Production of Frame-Forming Data



the bit sequence of class j, and restores the class data of clas eim(?ﬂnin
to the state prior to the interl eaving. 2 5 Nov 2002 F0263/ 300
device for executing the latter type of de-interleaving is described in
detail below The de-interleaving device 107 supplies the de-interleaved
class data for each class to the class data error protection processing
devi ce 108.F0§6§I]§1@Ogdata needed for class-data error correction decodi ng or
error detectron, such as the nunmber of bits of each class, the encoding
rati o of each class, the nunber of bits of each class error detection code,
t he encodi ng al gorithm of each class, and the |ike, are supplied fromthe
frame-form ng dathg fEameforping: data icORPEHRE B3R 1AF deigrininesethe dotehnemeeragis dat a
error protection processin evi.ce 108. 10 The class data error protection
o1 boesai ng 8Pt Meara T FEAR Lo d GardBE MR Bt YR s irshs et oct | on
for each cl at [ ' t i yers the class
data that ha?%g’eﬁégf @?é‘%ﬁ@%{hﬁg gﬁ?ﬁg%{a@tgc@rgégf g Q{aﬁcé egér}srjgggp?'éf ection device
relating to the miBERNre eI ELITBAto! SutSIMP YR dRfa @@SCr opednaRamey mHd 1S
possible to respond with flexibility to changes in the error 15 protection
centent tonambapief bitd of Blasaahtacdfas®h as3c ehet fnam edarfrig tathi catnpusing walt t hat
it is separated into a device that generates franme-formng data indicating
t he cont ent’0dfalsomitputs the data€Eet-iGh, tdcEngdhp piredprotecior hordertapptiegrhto i s
obt ai ned thr ough éhe gorti ng of the paraneters, and a device that perforns
error prot &% Figss 2R P ¥g to each class, in accordance with this
frame-formng d F NDLB, | t ieqent, -
since the fra_rreii%agpr%?%ge %%%_g%éon{:gf h@@g@gg@g%@%a I%réc%t%ﬁ@aé n tgrﬂtfg[’;f t he
error prot eflor @Acbdind @ndridkd 8§l 1d rRaeR oF s ntédedhNGHs bbAsn{daoand R
transm ssion side to the receiving side device, the content of the error
@0ot ect i on type dfehappdrieading & pedotmex. ass as i ndi cated by the frameformng
data is determi ned by the receiving side device. It is thus possible to
perform 25 err orMegpYsctednrstos@indgtata FopPutngt Rast TQnouteyts dee dafedfGRavi ng
of the class ta. . Therefore there .is no need to fix the cantent of the
error prot e‘cF&&n 'Tdécaé'ggaﬁgpechgam?cgatgder?aﬁ%sr gﬁ%c[e??rr?rhcg{ref o PAR® "ﬁn%‘? and
it becones poggidhfalop ehérBREE b4 I A gata A Chiced LD eRihPledM0b§0hIPN
content between the transm ssion side device and the receiving side device,
as expedi eneyidaal\encr citiatfer. cldss datlsloftdash clessnce t he recei ving "2 5 NOY 2002
F0263/3009 y 2 side device is inforned of said configurati on by neans of
t19e frame- f or mi MYor@avel; thefranse-fasingiaia compPuting Rt 29T, Pyigutsitir datdfRE: t o
properly exe .erraqr rrection decadin error. detectiqn, or
oot er | o&ER-droatngdhtaibrop SECH S ua i i ranbrmisen,
variabl e frame defgbh codd [dly.! Bifs SURRY relinddricy dobECk UAlibA%h BUSE dbtafer 5 (3)
The Interl eavi nge Devi g% aéehdg’t hle De-I nterl eavr?c?lg Dg)flli ce FIG 4 1s a b'i ock
di agr am shoasichglass 1ex aTipd gurniberaf trasé ibysiisadétemindd based wnané eawn susitiely ce
provided to the synthesizing device 104 of the transm ssion side in said
enbodi ment .of g dassdata pbeadhiipssevi ce is a device that perforns interleaving
scattering 10_the bits .form ng the class data.of cl ass rrangi ng
o hi n ' he BTGB IR e e s Bo Pa gy B el e HRREr o
the case wheng, thgy i sﬁ@&@‘fee[r%i eQé@%uggtébwfen%} B8y ths dlecPB thdre bit
sequence of the class gata of class | iIs , the bits formng the bit
sequences DecailidgBiealduls UE W, &8 the nliBer ¢tk lobtheél di@r detelctish saHeaBr Baous| y
with the bit clock CLK. 15 As shown in FIG 4, this interleaving device
i ncl udes asclpss immetatszarac Qurthe ottles ivend,dn gasasi wherg aaclalysedata bitpploy opeurs 510,
an operating nenory 570, and a readi ngl&address art 530. Here, the

, S.suppl )
oper ating nEReR i%%@”‘i‘*@’%'%?’é? hgeeBel P NS E?Pe‘é’tnglrjste ¥"P\H‘é’ hei PigBethERAR%®s D,

Do whi ch .be. | | . h -
oty onrghd A BuC S bR eTor BREERn ddlsEmal RS0 BRI ke et e
from all OfﬁE%rrr%te?BﬂQt%,t@rb@ fotOdted %. ARE hAhbEG RIS Habdfss)and the bits are

stored in their respective storage areas.
The data Cb, - Cbh,, CC, - CC,, ECR, - ECR,, and EDB, — EDB, output

accordingly by the frame-forming data computing part 707 are ali data pertaining to



It should be noted that in the follow ng discussion, the bit sequ;erljcﬂon), ylii)/d
class k is forned fromp bits, and the bit sequence Do is forned frommx p
bits. 25 Interleaving consists of the process of sequential witing of the
bits of the bit sequences D, and Do to the operating nenory 520, and the
process of reading the bits fromthis operating nmenory 520 in a sequence
that differgaégogponhen they were witteg. 2 5 Nov 2002 F026313009 13 The
writing address supply part 5t0 is a device that executes a specified
address-generating programin order to generate synchronously with the tinme
clock CLK the witing address WADh that specifies the witing destination
of the bit%erss gt OrEs Hia framg R usgenarraivvefarieddo sgdraeiommmg ¢ hat
specifies thfe witing 5 destination of the bits formng the bit sequence
Do, and su 8%‘es themto the operating nenory 520, when the bits are
witten to the i s ; i iting
addr esses needewg?h%ﬁrﬁ%ﬂéﬁgﬂﬁﬁ%%% gﬁpﬁkgﬁéﬁgﬁ?&%&%?ﬁﬂ?#e%zr %anrgﬁslare no
| onger bei Bpe@fstpsadrapbrrebig EiD esyeRab theWamatdritng Mits olfus BP R fesméo t he
readi ng address part 530. 10 The readi ng address supply part 53D is a,

dévi ce t hatorgiempedatt esnmiphting part 0 taatds &s sayRAperforms eadi crgrectien bf & $ypeecor ded
in the operating menory 520, generating it synchronously with the bit clock
CLK by exedhatiin§redeigsesied; with gﬂdﬁé’@@”beﬁéﬁ%ﬁ cage, pho fraefameing e exp synbol

i i ved d L th di d RAD tq th ) t.i
S0 So ) bR OB b LB R R B et SheB B Y AT T
execut ed byﬁ@%a gﬁrtb,’[érqgca"ﬁ%%@?%daléﬁ@r%rBﬁfet:ticﬁ#ébd romthe standpoi nt of

har dwar e. ess-generatrng al gorithmaccording to this witing

address supply prnet cladsOdata of AigTERsEds08BriedPin&e albSseBOUALH thelitdme-forfrirical e
counter SLOB, an mscale counter 570C, an AND gate 510D, and an adder 510E.
Hér e, the patcedrepdingrpast 1@0aR1dmpiedita thet tlasshiiatadrme lpr@egtionTprocessing ng
address WADh for the bits form’ngmt he bit segluence D, a | ower address

I

h
with a coum@gr &%) dCo?G ABOYS sxameles ffnfih Eedmatdnd Té‘gsilﬁ?felda'édaff%s .
H n n . _ . f N
desi gnat ed \ﬂﬁitﬁct%epr-gggssﬂ@g% %f%gﬁé@gs g{l\%‘e HE ; t@%ﬁgg&%é’fg%&ﬂ cldie bit

clock CLK count e cC nunber I'ng a

count - over .errbp cdiéetibNBnesdify eflPnienitsighatddia i ﬁrarﬁé%lﬁir@-&'athportihé‘qrdﬁe scal e

counter 510C, after the p-scale counter 510A yields a count-over.
m scal e cowamegror sie@Cligacodeds clags delaniendyclasés time bit cl ock CLK supplied via
this AND gate 510D The count value of the mscale counter 510C yields a

cbunt - over ~when That 519 5gedn FRYSsHiere SIrer seestion ﬁa?‘?d“?ﬂsis 1DRE P8§°'_1"I'fé’ M t
clock CLK 't;ﬁ% C|£SS.59§9/0f29 Ot?ert';&gggg%#{gqgtoééh SHE pt.lls,'ee?f aI‘\h éggﬁg;albgritﬁ eat ed

again fromthe 1nitial value al e counter 5 s¥counti ng

val ues "1" dia'fsigﬁaieidnﬁl &R hathi OB, 1the dassCaha @rﬂ#%r@fecﬁérpgrdéb@'h% part 103
count -over. The adder 510E adds "1" to the count value of the mscale

count er 51CReautds terransormrédion leacadigybft said clahe datai by sajd aedcbdigsalddddmt bat

specifies the witi n%@desti.nati on of the bits formng the bit sequence Do
i s such tha" EAECHRHL MR, 4pgignated by eths- ddanF e sPURsRAdNY WeRidatlgseds and

tﬂ? out put lﬂﬂ{h%rrﬁgreg Iﬁeca%gg%vrhe;eltgg cia?a E’Béf %Bﬁréspao(;\g{naﬁg 'some class k is not 0,

the class data error protection processing part 7103 generates an error detection code
with the number of bits designated by the data EDB, from the class data of said class
k, and adds it to said class data.
The synthesizer 104 gathers the frame-forming data that has undergone error
25 protection by the frame-forming data error protection processing part 7102 and the
class data that has undergone error correction by the class data error protection
processing part 7103, synthesizes them, and transmits them to the receiving side

device via the transmission pathway.



FIG 6 is a block diagram showi ng a sanple configuration of the peRdNQ\W 2002
address supply part 530. This readi ng address supply part 530 is forned
froma plO scale counter 530A and an (m+l)-scal e counter 530B. The
(mtl)-scal e counter 530B carries out counting for the bit clock CLK. The
p-scal e counter 530A increments its counter value by "1" each tinme the
count of tFSzédﬁkdlog)-scal e counter 530B ghanges mtl1l tines and returns to the
initial value "0". The read address RAD"is such that the count val ue of
this p-scale counter 15 530A is a | ower address, and the count val ue of the
(mtl )-scale counter 5308 is an upper address. The above is a detail ed
description of #ONgotheidpsses i'da btherpars sleesese @t hgvalBost desigiatediirng is a
descripti O@F\%Li i nterl eaving inplenented by this interleaving 20 device,

Dy . ,
with refer a9 terleaviiiyforthese glasyss if RPECTMAddY tRiavYRIGewee 194, The

i nterl eavi S | '|ﬁ§ Usi ng )i Xit 10..C L nhuous, stqr.age areas in
the oper at F‘ﬂ'ﬁwf{]@n@fg y %&ﬁ%r@é\ngaan‘%h . CéT eé‘vé'rl%)\}\? @Eééss S(?P;ng ﬁp%a. for
interleavingg ﬁ%@ér%%%%eﬁ%%it&%o @b&?&ﬁé@&@éi?r@é@wirﬁ&%%@inrg];-rhe_ various

i ndi vi dual addresses correspond to the 25 storage areas I1n this nmenory

space. An addres sits Defopgimgdof thoriass ossgnasylfasiptamdadig cad scalt@ed and
conbi nati ons of val ues, and an upper address which can take (mtl)
conbi nat i ons @fanggdurethe hitseRuencedf andthpt ¢as, t he storage areas which are

to have identicil uaﬁ%r addresses. are arranged from|left to r,ight in | ower
address order) ang CEx GPugRPONding 5o iggs IGRGERs IV ACH P 12 IRIFReAYINghi ch

are to have, | i_cal S e ar f. 0 tomin-
upper addrgssé&gdr?ﬁ’ee(rai Fxbﬂéﬁc{rg’ggé%@\ﬁ?g,d%és%ﬁ Fgees g(sﬂgt'@rgg%éé’?%réecacgpﬂ\?\ﬁgQﬁ)
identical wRRREd aﬂ@ewﬁ@%@agb!g.,%&% Waf Wrawsiheaitd f8rrfiRg s8R MssH g€
areas with identical |ower addresses shall be Galled colums. 5 In

nopl enent | BEatteree bhe axamged, fsidesignateddlylthe tilte @t sequences that are to be
interleaved are witten-sequentially, each in their respective mx n
storage areas, oh¥hasqbepotgdthatm dappiad dascyptign will Rfsus regeeding B¢, devire
writing addresses are _generated he witing address supply part 5i0
descri bed YJUENGRYRI ?%Pé‘ﬁ%‘c?é“‘?‘gxﬁ’e 5. Wile the p bits formng the bit
sequence D, are 1l fibns HRidgSehth nat Mas LhgBRiAB I RY RETIGY i920asy if fHeonousl y
with the bit clock CLK theggit cl ockSCLK g%unt irngﬁi@ car rllée out a(?cordi ng
to the p-scidsees @sMeaides]@Ad ite Vatable tengtrg framhes dsdneziipgrh \ihe diebiders GandAl so,
the witing address WADh i s generated, containing the count value of the
#5scal e cogrametsioRed@angmitigids thedeeayag sidadlevige vidhe irapgipissionganwey, and

it is supplied t he operatin ry,520 synchronously . with t bit cl ock
aK 18 BonsequehiraidaBist e b e s Rame G oy iRSHeRY Ab St
sequence Dy akmitd bt HeahBsO chiSudd ikl RhndrAfedVth M Neddifing sRRAEE AL G Of the
operati ng r%%@r%@%% for‘a ?Jrs{t grﬁ?e'lvdlqng. .nNe'x?, %E%F%vé;\ﬁ%gstﬁ% blg\'fI sequence
D,, the m xomrbinicationrdhiangels lreat kiiffer S@EUGOSE dver whichsthp flanesd fofmédi&om
~operating nmenory 520 synchronously with the bit clock CLK. 20 In the

meant i me, tthe class detarpj thef varines glpsses|ase kaag/kitted. carri ed out by the m scal e

counter 510C in wrjtin ddress supply part 510, and in addition, a
“Slnt val ue incrépr&ﬁ‘ﬁ e't"ﬁ‘gasbé-j%‘gﬁ‘f'ﬁe counter 510B i s executed each tine the

mscal e count er R1QCowh Gh $iadsC M e BRly s MOIRONS s &bl iRl pSs AD

is generated that contains the count val‘ue of e p-scale counter 510B as a
| ower addr esgphraadd 105,28 frahe-REHAE dota teher qRuREtiombRefind hartmesca gecount er
510C as an upper address, and this witing address is supplied to the

oper ati ng nietenlegvib@ Gesige d BT, carols chasgidata emer fyiotectidroplocEiding Gamyéguanmt | y, as
showmn in FIG 7, the initial mbits fromanong the mx p bits formng the
bit sequenclecgd ypeiream tremihe geeedeach storage area corresponding to the 2

0 umm. and i nt of FhESGHERLIPR SRURIR, N8 S0 e et Reno Ry T e SRS R ¢ 1 en
nto_each s§ej gafc FuRENSAL: SRR IRCHONIAG abllshhidhskeltha f 1 om the second

row of the secon orth, un Inal mbits (i.e., the

pth bit) are wifrhefamBiiorn@ag Batalepion@rotédtion HocdsempPari 108 dzPriddeuteroft1) t h
row, fromthe second colum of the pth col um.
correction decoding or error detection for the frame-forming data output from the

separator 105. Processing that is performed by this frame-forming data error



Next, the bits that are thusly witten into the operating mermory B30N8Ve2002
read in a sequence that differs fromwhen they were witten. In this

readi ng operation, reading addresses are generated by the readi ng address
supply part 53D described with reference to FIG 6. 10 That is to say, the
counting of the bit clock CLKis carried out by the (mtl ) scale counter
530B, and impoagdbsd on, a count val ue i ement with a count value of "1"
only of the p-scale counter 530A is executed each tinme the (mtl )-scale
counter 5308 yields a count-over. Mreover, a reading address that contains
t he count val ue of the Acl)-scal e counter 530A as a | ower address, and the

count val udTOECHHE PAFRISNG PEsIf EOEEPRNES 1S 30 PARCesANd pRRIfORgH R S s

lied tqQ th i 520 h | ith the bit clack CLK
Consequent o RGEsR ritF ERogeryy pBFESHEPRY S0E e ot Rpisstort 888 ea i n
each stor a%a@rs‘%ﬁ gﬁ{x,rirﬁ?%efs'vﬂ%tre tl'féq}ér'r'@fo'rrﬂintgh)%téﬁ@rgcg rbiR6tidAEHBEssRig bt ©

read, and then t bits recorded in~eac rage area of the second
col um ar e fg@ad thafransafisdien sifle pdhoriie the ehco@hd ¥f frérhé‘—fdrﬁ?fﬂgh&iataibv&né&%m ded
in each storage area of the pth colum are read. Due to the above-descri bed
i i erl eavi ) at bpeqifiedi egof-corndctigg t ¢relebi thiss Fquerormiby data soat tprotedtiand
arranged at equal intervals within the bit sequence Do, as shown in FIGS.
9A and 9B. Pracessifgy #atiad0t rrstosNs eAN dB§ciRptefarmips dala iant &FMoedesaddevi ce.

25 Fol | ow nq% is a estcri P{sjon of (t:the %g-i r,l_.tﬁél e%vi nﬁ devi ce rgr ovhded to the
recei ving SPYESRARANGEIC SBIAS o O[T§CUNISCTR K THIMAY MISHe A S Frg VA e P8 9P at i on
of this de-bifiRg | SRy bié nfgﬁt‘é\cf?&r roc@sshd\oa 36221 FR262sHA00d LidtNgfls an

i nterl eaving has been | enented 1 n tthe transm ssion side device by
scattering drite d¥tédioh ok g o S ciied SRuntiady aof afits ab ass flameforraingi diga,t hism
within the bit sequence of the class data of another class j, this

dd) i nt er | edrameyfadeiigcdata egpoprotectioe pricassinglnan 166 ermpdoysnthe errer Meteetieh ¢l ass

by renoving the bits of -the class data gf class k 5 fromthe bit sequence
of the cl aodg4p delget Toss in the framedfmingidatan: or | eavi ng devi ce are suppl i ed,.

synchronously w bit . , . p_hi f 1 e bit
sequence D, of tf}tﬂa %F’ggg&&é@ag@? e&d&ggétE&ngg& g’ %%ssg}gt p&zg%ﬁgép%gg%?t he

cl ass dat a 8fmifi a8Ral for MHieh @frok NoRlekRRY idegodiRy | 1€ eGOMAeteTBEN nadr bééy
address supply part 610, an 10 operating nmenory 620, and a readi ng address

supply partcobBideteter e, the operating nenory 620 is a storage device simlar
to the operatin 520 in the interl eaving, devic -interl eaving

menor, e 1. De

cbhsi sts of thegﬂ?%éé erlgaving; 45§ 141e BN ISoT-Eterisavieg o Firgs §pk Wef ng
menory 620) h r ' h ' fr t akbng 15
menory 620 '?a%ntgaieeé‘e@bé&rel%\g&fh%n&r '%?églra'g&f Iroo{rf"n%?%azérlbt%f*leyei\?\?é?r%ﬁ?/vr ﬁ%ﬁ%rqg\hi |l e
the bits fqaﬂiiﬂﬁdb{z@ received frane are being supplied to the operating
menory 620 synchronously with the bit block CLK, the witing address supply
part 6t 0 execut ethat ispechf, edcaads vdese demsr beemdetprroigedfiano thgerdatiaa€é, t he
witing address WAD, supplying it to the operating nenory 620 synchronously
with the bi%aSPENHK t‘%:l_‘ﬁe. cﬁ#sk Pt thsee éﬁ’gr%%eé‘ Kigslsayingafh the1bPEo¥ebsses a

figurati i I t t he ! Y, Oin
(D { her | ctRigE Bt b8 QAR i the (NERBSI ALY F07 pBBRIY BT b2l 1 T
addr ess supgeratif &f aprhAging Hose BHB A estbrdshBe biaks AhRAK itk DrigRal dtad ppidt DY
the (mtl)-scale counter, and in addition, the p-scale 25 counter increnents
i ts count ertoviad bie abgngehiereach tine the (mtl )-scale counter yields a
count-over. Mreover, a witing address WAD that contains the count val ue
of the p-scal e cbyitesmos in @saRMEERIMeE3sS beRa deirrmirthfropathife da fhe (m+l

)-scal e counter as_.an, uppe agjr i s supplied to. the operatin nory 620
synchron Ousﬁ;nﬁapﬂdup% Y lﬁgtc\’aé[s r&a_eﬁﬁere%as lI!Jegn inferleaving o? the type hatgcamaers
25 the bits forming said class k and arranges them within a bit sequence of another
class j, the de-interleaving device 707 removes the bits corresponding to class k from
the bit sequence of class j, and restores the class data of classes k and m to the

state prior to the interleaving.



2 5 NOV 2002 F0263/3009 18 Consequently, as shown in FIG 8, the ihift NOY 2002
(mtl ) bits are witten to each storage area of the first colum in the
operating nenory 620, and then the (mtl ) bits are witten into each
storage area of the second colum, and so forth, until the final (mtl) bits
(i.e., thepth bit) are witten into each storage area of the pth colum. 5
The pl ace ach bit in the operatj,ng nenory 620 at this tinme is in
agr eenent ”;%MB%%Q%%% position of these bi11t1s when they are witten to the
operating nenory 620 of the interleaving device prior to being transmtted
fromthe transm ssion side device. Wien the process of witing all of the
bits form ng t hdheedaviagelpr faxaatingotheniattarotypp eafads-interieampgyis aEgciiked in

conpl eted) the END signal indicating this is supplied to the reading

addr ess suﬂﬁ‘aﬁ) bﬁ!&’?"t 630 fromthe witing address supply part 610. This

readi ng address p rt. 63 S configuration identical to that
of the writing ﬁgr(g%%‘tés?@s\ﬁps %{i"r%ftg Z@%?ﬁﬁpl@ﬁetﬂ?n#eght%&w%% Cgaé;\s/'i%agg(f%ree FI G
5) . Moreovepeh biBsd RAnE @Es Bhtaldhio? prdté@dion prddEiRg MesitpRby. Part 630, the
counting of 15 the bit clock CLK Is carried out by the p-scale counter.

Mgreover) a readihegiataldesds {BABAsS bata @t airmestidrhdeclititt ovartsrededdctibhe
p-scal e counter as a | ower address, and "0" as an upper address is

gener at ed, saeitl asutppl number oof tilite @ peacht ¢lags, eenangodiag reljmoheacloulisy, thiet h t he
bit clock. Consequently, as shown in FIG 7, the p bits formng the bit
sequence DIUEPEr 9HPit% 9L LeRERBROSHRIPEINS 28 RS PREhalgAdhILoft $REN ni ti al

row in the erat| ry 620, . t. Lo the case.of e readi addr ess
supply par tC%E%,an{j %egﬁ(ﬁt%ﬁgﬁ%@“%ﬁgr 5 ttﬂ%lfgac%e'ém"?gs dtggar ﬁ"_@& péﬁtgctb%p t he
m scal e CO%FGC%%Qn@BQrtHBG%ﬂt@llstdl%’déa Et%'r:};roté@{ié’r?pﬂoeéés‘?ﬁﬂaégvié@ idg.a count

val ue of the p-scale counter is executed each tine the m25 scale counter

yidel ds a count - aiher clabdr ¢ esrrora pratadiong paddsssg FADdoshahplesehBi Baot he
count value of the p-scale counter as a |ower address, and the count val ue
of the m sc&aIrectinuIrceing oy grron detgstiginfol pp@t clagriAatesin accgedracamdl therd

2775 5" Noyanant Babiss BasTeTomt AR e e PR 7, e
E 2 5 NOPeZ0G: GBETEHET i
oad from each L eARD BrLe e el oy P E SRR Ber Y ©

second row agfddsbebdad &lsdver nlisiposditsle td @esppad AithNiEBINP rY chaihes Theaty efrbe
following. mbits are read fromeach storage area corresponding to the 5
(®+1 )t h r cveteetinm qontent tadenappligdtaogachiriassesioerithesionfiguratior insugptahit isng

620, d . the fol | ow bi t d.f h st
AR IR ER ER R R RAG L T .
and so T or tyle ot drbteolién {o BtborTkAtd Sad cifss hhit€ oBldindy thioudhd &g o™ each
I e (mt t he

storage area corresponding to 't 1 )th row from second row of the
pt h col um.thé Parkeeséd| aad ¥, dévive tiat performk emmor Nyotdetkire €orrespending 6 eadh
operation that is conpletely the reverse of the interleaving perforned in
t he case ofclasseinasceidpees/ vithythireiaroe-forening dadat ores the ori gi nal

-interl eaved frape.
% lgur{r’q%rmore, according to the present embodiment, since the frame-forming

data containing data indicating the content of the error protection to be applied to
each class is transmitted from the transmission side to the receiving side device, the
content of the error protection to be applied to each class as indicated by the frame-
forming data is determined by the receiving side device. It is thus possible to perform
25 error correction decoding, error detection, or de-interleaving of the class data.
Therefore, there is no need to fix the content of the error protection to be applied to
each parameter that is transmitted, and it becomes possible to transmit frames,
switching the error protection content between the transmission side device and the

receiving side device, as expediency may dictate. In addition, since the receiving



It should be noted that in the exanpl e above, although the case \%&NQVhEﬂUZ
bit ' sequence D, of class k is fornmed fromp bits and the bit sequence Do
of class j is 15 formed frommx p bits is explained, the case where the
nunber of bits of the bit sequence Do is not an integer nultiple of pis

al so possible. I n this case, for exanple, it is possible to enploy a

nmet hod SUC?]:&Eg/gogélmTy bits are added tﬁ?et he bit sequence Do to forma bit
|l ength that TS an integer nultiple of t bit Iength, and then renoving the
dummy bits after interleaving is conpleted. 20 Mreover, the configurations
of the devices for interleaving and de interleaving described above are, in
any case, oidmggies isinfermps\afsas! coapauspionoy peanueiihe jamedoimingdataaiisng and
de-i nterl eavi n,% needed in, ,the.qpresent enbodi nrent are not limted thereto.
I'n additi orPassPienter X15\eEeeliBe SieneRY 1591 RFCRRHYOR SFRIS €A\ FRERFIOAAS7990EN be 25
i npl enented in vari ety of, enbodi S, y.exanpl f _which ar i ven bel ow.
I n any case‘:‘:"qrtaaefescgf)%soé idﬁf'gteﬁ%avé%gﬁa&%sg ‘%ﬁ?? ?oéregﬁﬁ chs?’ceﬁ/r?gt'fatﬁgz@ yhe}sepeat ed
use of the 4 PLEHERHORIERY WRE taAHIP SbAIAKE.a 8y SR aPP! | es o the
de-interleaving that Is fneeded when various types o}/ interleaving are

impl emented.  2(3p TNOWtEREXINI2ER(3aHxNE Delrbaving Devicexanpl e, cl asses 1-3
are classes that are to be interleaved, and cl asses 4-6 are cl asses that
are not to be infl& |4 adblochdidgrars showirte aol axaspdimtch aofonfigaation odran
scattered and arranged in the bit sequence of the class data of class 4,
the bits of'”leﬂéa‘dﬂ%gg‘“%?@v@?dd? dsythgszingagvics Y ahle ddnamissienisid’ he bi t
5 sequence .of the cl ass tdata of class 5, and the bits of the class data of
class 6 ar énggglﬁrgl?oe@’ngrp]d arranged in the bit sequence of the class data of
class 6. O Wien, T§0ninenéHiR Ldevide?R & Sevics 1Rl HeRbAIS FRerddddingdyesdaReRfy
interl eaved, and classes 4-6 are classes that are not to bg I'nterl eaved,
t1e bits ofthelvits tdraksy tlaicisedarl dascldssar, arrasging eteed wanid teg biasgrente ot he bi t
sequence of the class data-of 10 class 4, and then the bits of the class
data of cl dbg clasgdatasef aneteeelassid arranged - in the resulting bit sequence,
and then the bits of . the class data of class are scattered and arranged
inthe resulti ngaﬁfet" tg‘aﬁ@?ﬁ:‘@fﬁerﬁﬁh%@gﬁ?ﬁ‘eﬁﬁ%Béf'?ﬁf‘nqa%:aﬁql?ﬁﬁﬁr@a:éma the

descri ptiony.; t J eNiL lhadsi ; 1

embodi fent 2 Ehenc ol MR B bOad s T e S e o = B
above, in caxep, aeappiedibtidintdrgadihg Bedcesyrzhndasiyathited biycided Cukr ed to
the transm ssion pathway, it often happens that anong the frame-form ng
dii a are identicAb showngntfi@t 4esiis intertpayinghdayice: inslutieage rinfsy séidelle, t he

nunber of bits formng the vari ous cl es fall .into a n er of 2
oo s SRMERS e A S wBRy pr AT e Ao Bl PO NLE T 2078 ‘e3P

cl asses and H&E‘ ror detection bits of the various cl asses are
fixed in th%&(%gsréso Wéqﬂ%”g’; Accordingly) as in the first enbodi nent

descri bed above, Hehgnthe heperatimgdmeaiony 1520t ik aa Sbrage tdvize ERE stdringMthea bit
frame-form ng data, the nunber of bits delivered to the transm ssion

pat hway frosequences B laediRewhitaratd bejintereaued. aindthBepresent ecthbogiment, a
Accordingly, in the error protection dev‘%‘F&jer rel ati ngﬁto this secon

eﬁ%ogi ment , PRI phaterage areas ity catigueysy ‘F?ﬁeﬁi‘%?s ftgd doreusedpm Bﬂl%f/ ath
cont i gor at 1 5 SordgicakpS RS 8hing w440, Y RE I 44/ 48R R NG, I S

conputing padshedtiVé sierageb@ast he conmon fixed data in each frame anong the
frame-formng bits, and this fixed data is transmtted to
It should be noted that in the following discussion, the bit sequence D, of

class k is formed from p bits, and the bit sequence D, is formed from m x p bits.

25 Interleaving consists of the process of sequential writing of the bits of the bit
sequences D, and D, to the operating memory 520, and the process of reading the
bits from this operating memory 520 in a sequence that differs from when they were

written.



the receiving side device at the beginning of the transm ssion. 5 NOV 2002
Transm ssion of this fixed data is acconplished through the use %f zy
t el econmuni cati ons channel 5 separate fromthat used for the franes.
Specifically, the fixed data of the present enbodi nent are the data ECR,
ECR' indicating the encoding ratio of the error-correcting code applied to
each cl ass %52 data EDB, - EDB" m&; cating the nunber of bits of the
error detection code applied to each class. Furthernore, the fixed data is
preferably configured so that 10 the other side will be sure to receive it,
usi ng ARCS (automatic repeat request) or the like. Next, a fixed data
storage part 20XheswHtingeeddress suppiit oait & Of isxe devige dharxsgutebya shecifiddced

art 201. A frane-formng data error protection processing

data conputin ) ] :
part 102' @éﬁ%\?g’geﬂﬁ@tw RERGrayg iy qfder &4 ag@ﬂaﬁerﬁvpﬁ@rmp&%w withtthe dper Glgek part

art 101, &kl SELSIEE SR A BY spBtih e o TS el PR

encodi ng, ?&ﬁ,iﬁgigdetsmqeanms5ﬁ@fhe_cmﬁ tdAResS WADLhatikie O thd Wiin

remai ning frame-=formng data. That is t0 say, the frane-formng data error
pBot ect i on desMLAiBA | Gfgtheabits Idteinge HRC bt eSeqEASY O} @haCiupPhed them fr tHehe dat a
CB, - CB" and CC, 20 CC' out of the frane-form ng data output by the

f r ame- f or mopgratiap anareeny &0 nghauahe bifare Wirittenad dhesopsitangenempryg#ast ect i on

processing part 103" perforns error correction encoding at an encodi ng
ratio specified BytheHBogavRenEalRof the weling apgressesmeeded & vikiing e Biteldta n t he

fixed data stora art 2D2.or adds ap .error detecti code pf a 25 nunber
of “bit s spdlt Praaind Femenamo ol 16 oRafb e Rb L iR 3V ERgPneRa Aeces
1-n. The S)(ﬁgfp;e&pi,ﬁédweg@édﬂ%ra%d}é}g phRa¥; form ng data other than the
fixed data that has undergone “error protection by the frame-form ng data

ery or protecti oMmhy eadhgitgrgaarsupdlP DartEHI0 it kedaliasthatl gérerateatthd asadingder gone
error protection by the cl-ass data error protection processing part 103",
synt hesi zesddrra RAR don reagisaithesbits recordeqiiythe oweratiog 6a¢reory FP02gendialing o t he
recipient via the tragnsnssion t . It shoul d be_not that the

ter] onvi oiridenoud s B BRk Bty sieclify 2 SoRorRf a8pht eet B 104 i s
of the sa i fd e i i he
present e 6d§r%@n?ﬁeat‘ hﬂﬂ'eet ?lﬂgeédhﬁglt %w%&é%aﬁg SQEE%%% r@@gﬁ%&ss DB") of
t he frame- ftormg tigeraiiggmamenys@ot only at the beginning of the transmi ssion,
whil e during the transm ssion, the frame-form ng data other than the fixed
dii a (the data CBG.-5(0B"a lgegk diqgram ahawisenthei addreehgenaiaing Higoritaei vi ng
si de device receiyves, the fixed data at the beginning of the transm ssion,
o Lor whi orPHECIEE P M HLASIETSS SHOP RN GO fioE B AP T P e Shen 50
the configurati f RN -ToschNol) ecel tia 1. Seet ] ordi ng
to the fixed da?gh élljl’?ld {j{ég P%/ re(I: ielggﬁgﬁdgﬁ?g&ﬁ? gﬁetﬁl ngr#]ﬂ‘ﬁg&%%kegwﬂ:gf t han
the fixed dedrbsTERdbMEst frdtR BgRddars counlzn B 104, & p-stale cduhter GMOBJame-s@lé 0 Of
the classes, as well as the nunber of error detection bits of the classes
are det er m ¢ramtas\510Cx 60 AR gateafi@Dnand @neadder ISd0RuNHiRIE, e beale gPuriath

class, as well.  as the encodin | gorithm of 15 each c] ass, presence or
a¥ence or TiHLCYNts ﬁleel?" SEN &l;'% Wang address Wa Jé’ﬁg‘q‘ B'Esrﬁ"ﬁ@'”aékﬂ% ot her

than the fix here ' rdan f t d t her
that the fréﬁg? or%’len%’ ﬁat éqév%n%da{%gc"rg@ggi goglgméa\{géqeh?é@e ﬁ tgﬁaelegg%gte hat
has under gogf.LdnaranGppeeaddredd dekighbedekags data error protection
processing part 103', is decoded, making it possible to restore the
original data. 20Thé¢ p-stetocaliatec 8704 tstopshiee gpettingt ofdhb ddicloehtCLK hdhehithed dat a
that is common to all the frames is sent only at the beginning of the
transm ssi ofPunt XelHe changes PAunee PLtimesa eldingha FeW-q¥8ki ng it possible to

STt nesi zer 104 TBOARD B8 PHRB3SeRiR Bar FinBbex kA & S 6o b8P AE wi e
regard 1o fLxgdndalecdlo HOrSibd figacas8uMlolhe 25 data ECR - ECR

i ndi cating the encoding ratio of’ eac ass, and the case of the data EDB,
- EDB" indi cati nght hsedé burlet 200 aitridd dutdelibiig 6f the af kidek 1K Bayieleen
descri bed, the second enbodinment is not limted thereto. For exanple, if

t he dat a CByia-thiSBANDNghte &10Dg Theecouwntrivelueodf the tns-stale ongtee &IDCClyetds ar e

al so fixed data, they can also be included as fixed data. In addition, if
only either cou-qyatr whexi, changesrn times, fuih\afler 20&t2 agdareRaB e PibdoehELKasi ng

t he encoding ratio of each class, or the data EDB, - EDB" indicating the
nunber of error detection bits of each class is fixed, those data al one can
be used as fixed data. B. Third Enbodinent 5 Following is a description of
the error protection device relating to the third enbodi nent of the present
i nvention.



In the above-described first enbodi nent or second enbodi nent, the o ¥AY 2002
of a portion of the frane-formng data is limted to several types. For
exanple, there is the case where the encoding ratios for error correction
encodi ng capabl e of being 10 applied to the class data of sone classes are
only of a few types, or the ease where the nunber of bits of error

detection ¢odesboode added to the classqglata of some classes is linmted to

a few types. Accordingly, in cases where a portion of the content of
frame-formng data is limted to a few types, it is thought that the nunber
of bits sent to the transm ssion pathway wl| jncrease _and be wasted) as in
the first aHaPesh Q@c%’ﬂ" 5%88?%%@'”?%% trl‘?a'\’?@'a!a"%'é‘?\fésguﬁﬁtﬁ'ﬁ?ﬁl? Ra¢Mteends

each type r i N t.a, ccordi ngl n.the error
prot ect i onogdgéia?eagrcéﬁéﬁgr@%%g fhéet%tﬁ-?‘ggage%n%? i ES%S'?} C_toﬂg%{" ?L@@y @&an ng
data, the tipRSoldiainéagddrisToE @dddY1td e RAiAlGe aﬂtgem-géyvé &a.g&er' gused,
are transmtted by the follow ng transm ssion nethods. 20 a. Regardi ng
frarre-formaﬁ\gtmtgmn@ihdriemjlt_ed types, t he frarre-for_m' ng dat a of ea_ch of
these types is sent at the beginning of the transm ssi on, along with an

i dentifier assighedwtiingaddressh WARWd ithat speaifissnitss woihing dhstinatiars ©f drat kitof each
class that has under_ﬁone error protection is sent together with an

i denti fier feEHng g Bjhsequegee Re i§ puthethpbingi oyl phtne ¢ susis IPRgStao each,
and additiqnal_ data. Fl 12 s k di agr show n configuration of
an error p3%‘%’%%’%“1%6%3%&&9?@%°$‘8F‘a‘%a?%gg tﬁ% afjﬁeer%%?g?%ﬁ? Ug%gadﬁﬁe@ﬁt. In this
figure, a fixed fat & ' 21MBSHLGBPhdwiRDE SBRIS L i '
undergo error prot ectgson, and i@%g]oso Vgle%)das thgh?i’ﬁg&‘%ﬁ%ﬁioﬁlgﬁ%é‘%%"ﬁj t he
type that addressNUPpRQR7% 5502688 0Rindladuress supplyeshri 830 REoLREOROMG p-
algorithmthat is used, as well as the identifier assigned to each) to the
rdtei vi ng sicdle aruntere5304siand) aa et leceaeueruoter i5908. c ibariet+ 1 segrie abenter om

that used for the franmes at the-begi nni ng of e spective transm SSions.
For exanpl €99F cBiEs opult ﬁ%“”l“F‘%ﬁ@r- f”g‘? %'tnﬁga'ét%‘f"?t héﬁﬁﬁ‘&'ﬁﬁﬁlﬁgcqu&ﬁro?oﬁ the 5

cl asses ar LR w b ; P t R.1,0di ing the
cont ent thgpég(% ,ekgﬁg[ ??A%@déﬁ%?@ e1r L@?B?M&dféﬁl Q?Ir)]fgﬂtgﬁg’ﬁﬁ reélés]ghgéggnd
f urt her nor es308f cHahge€mi o tintte te@@tremshb themiaevauefo t he cl asses are linited
to two types, then two types of data EDBR indicating the content thereof,
and two identi f i Eresrelagraddiesst RAD; ingucth dmat dhe coenttvalue ofsthisyp-dcdie cnonted t hat
L\]t is desirable that thgqse datg be confi gur d so that the other 10 side

31 be surOA S AOWEl address, 38 P apant ¥RIUE RETNE; (R 1)-scaip copntaned@Bispdthg dat a
conput i ng pﬁfphéégarels of the same type as in the first and second
enbodi nent s. weverf‘ since the class configuration of the franmes is not
divergent, but |Twé besve RSa HetMbg HREcridtion &of the ROAJUPRIOA oft thE ihteAsEidPr M ng
data will also be Iimted. 15 A frame-form ng data converter 302 pertforns
t he fol |l ow d¢ryiger ocessing by. storing the frane-fornmng data which is the
transm ssi on con%ent of the fixed data transm ssion part 301 and the

identifier assighd@Wng Bagrdesefiption; of P&Fflgavngt'we'%%?%# 8y ihiggintggeaving
cegverter 3&&4%”%%51&%&19&&& ﬂ@li a[qatﬁGrﬁ.l ating to what was sent at the

begi nning o @ transm ssion, out of the frame-form ng data according to
the frame 20 fory g pAedrRaGiRERIeVicBIinkcavitg)is irﬁPl@nfeﬁ{e@t by Qsihg (»n_az MGS  not
sent at the beginning of the transm ssion, nanely, what 1s substituted for
t he cor r espoordinagus slenage Bresssn theloperadtiegtnoersary 520Ut of the frane-form ng
data, as regards _what was sent at the beginning of the transm ssion and
limted by the ehtodi #nf HGySrshewrhe Rigragesarga &, intetleavnghexpressed @ taatwo-
indicating the content, but rath but what .is substituted for the 25
cor r eapondi HETSPEBAE: FEEED SR | ShspHarS TRLickE adssehap pardne ‘Sane

asglgli ti onal tdent |1 a bt t r I ion
p?écj)cessi ng gtgﬁétﬁ%%ggseirg@ﬂ% gesﬁifﬁ%d 5?%%?*%3??2‘]3{ I onﬁovmrﬁtigpvggggé%g%o t he
addi ti onal daica cndtak@®g télaBhhfidrer & Ja@®, tahe dd apferf KIdMdd20wHiRh ap0BNET t er
302. At this time, an error detection code can be added to the

confi gurati gm+1) copntinations 20EREB0263/ 3 009 25 On the other hand, as in the
first enbodinment, the class data error protection processing part 103

det ermi nes the et 6G.deaedtfilen 8c Bigestarrgecapay wWhinhr @t torhpveddentisht Wppasspect

to the cl ass 1-n separated .b e fr -form ng, data conputin art 101.
aggresses areparrangeg from ﬁeq'l to ri&'\ in lower aagdress order, and thegst rage



5 Moreover, the synthesizer 104 gathers the additional data and 2 feNQV 2002
identifiers that have undergone error correction, along with the cl asses

t hat have undergone error correction, synthesizes them and transmts them
to the recipient via the transm ssion pathway. Thus, in the present

enbodi ment, the frane-formng data of types that are 10 |imted by the
encodi ng ag;%géj?/ggé'gs that are used and t identifiers assigned thereto are
transmtted onl'y 1n the beginning of the transm ssion, while during the
transm ssion thereafter, the data of each class that has undergone error
correction is transmtted along with the identifiers indicating their

conf i gur at i269@5 Whieh atedpthaws idenieal lowel addipspes dearrapged fiemrter i hatiem si de,

with respect to ose gnong the frame form ng data of types that are
i i ted by UPREN MHRIGRA G1BCTa Aor PR APEYEE 9158 SR TP FBPIRYPRET & of

t hese type I L assianed. to e ' qf_thel received in
t he begi nn?ar?g&%F &{?g&?&;tﬁéﬁdﬁgﬂﬁ%h?ﬁé% gélh?s e%usgﬁr? ?/%r%a?e\ﬁm ﬂcée?‘&%ﬁﬁ"%?f

cl asses 1- ygufeskES A1 ANONGohhd the identifier and additional data, it
becones 20 possible to know the class configuration signified by that
identifier. Moreaeveplenidhting GttbikdRitg, festeofval tae ditt saunshcddathat \ahé ¢h paas not
sent with the initial transm ssion out of the frame formng data. It thus
becones possettavet@re wetter sequieatally sedchrin theirt reepentivgmeah sthabge areas,ome
recipient's _end. In accordance with the present enbodi nment, regarding the
f r ame- f or mifft Zotiet Whendhisivgiting i4 prRouiad. thppwutingsaddeesses are gsptraleAdydat a

itsel f that, L ndi t t 20f , i dentif} assi gned
thereto t he'{l?é ?fgl|r?fé%ozf%%{@g&@'ﬁaﬁ%&%ﬁé@@%@@%l\n};étn? %f‘ergerngagci f;ﬁgr e5duce t he
nunber of bits tWAle #epSBIRL tdrmig tHe b YdighesdeZ B, kb dirRy EIShikhaBSIHeSSi ON
pat hway. 2 5 NOV 2002 F0263/3009 26 It should be noted that in the
éitbodi ment pdesioyi hedopbsa® syhdreoridualyewftiontne i} cladia CeK, dine [itotleckd CRK
processing part 102" in-the secend enbodi nent described above is replaced
wi th the frenelingismafipdiet Rceddingrte dhe BE2algr@uUNge ATPA inetheamdtingrrddsersi t i onal

dat t ecti i 30 t the f -form 5 dat
error pr ot GEPPYPRe T URN RS AP fo B aPREMn 3N BHEh. e
replaced by qfReofhepReLBBLNE, S04 a8 ANYREL SidraQd2 apR ol et i fdefhadiads t he

additional data error protection processing part 303.. In thi's case, since

fixed data dnl inelsupsiet] to tHacopkFaaiRg i edridry 530 dahchrormlEritith80R clkekCeKL S t o an
identifier that é)art of the data sent together with the identifier
itially out ofCenseapendleas ghravwmig FiGt & Hawphits fermring therbitigequpaerDf AP t he

f -f i dat Ut i art 101 d th th t t
L bon e SRR, SO 9 et R R BBl et °°
rel ating tqmten@a\fi'q_st t hrough the third enbodi nents, in addetion to the

har dwar e-t ype conflguration shown in the drawings, it is also possible to

realize a confi g\léﬂ,tfo%bviﬁ?(ﬂﬁé Bit seduenas @, Sthend pop Bits fdrminkbthemitedequiendeeal i ze
a configuration froma software standpoint, it is possible to execute a
' program wi t arasuppiied to fhereneraling aeraiy $&o sus¢h1gmsgem§tihalb\t@mbﬁt& and a

kstation. Furt . in th i tecti Vi relati to th
8 <t Chrougn ¢ B ERRR LMo Miehlns o fher EAed BLCE soias B o e
ot o | )
or coont | appreaT b AT oFaShe I afioree? ol B4R A ARERCARRR I i et

to cl asses,vdinctémét Fade d-scaddd e6lrfet 5B aE exBAltbd teiabl @thddheShOédal@nd t he
| i ke. Moreover, the frame-form ng data can al so contain data indicating the

confi gur at | anunter 378€ yidlds 8 ,cosntedvens Moneovenrdwriting adidress WAQrhishgarlessgsd as
well as data 25 indicating the position of each class.
that contains the count value of the p-scale counter 570B as a lower address, and a
25 “1” added to the count value of the m-scale counter 570C as an upper address, and
this writing address is supplied to the operating memory 520 synchronously with the
bit clock CLK.
Consequently, as shown in FIG. 7, the initial m bits from among the m x p bits

forming the bit sequence D, are written into each storage area corresponding to the



2 5 Nov 2002 27 CLAIMS 1. An error protection method conpri sing th«§ BO%&UUZ
of: sorting a plurality of types of paranmeters constituting a frane into a
plurality of classes; generating franme-form ng data including data that
identifies for each class an error protection nmethod to be applied to each
of said paraneters and data that relates to a configuration of said frane;
executing %B%{@/fab@ﬂ error protection foyasaid frane-form ng data; executing
error protection that is identified for each class according to said
frame-formng data, with respect to paraneters sorted into said plurality
of classes; and transmtting paraneters that have undergone said error

prot ect i on (Mddibirew.aorn dhe ereoRd saw @f Bediss! qoben, 1red iplpthe epgrating BsEYNobr mi ng

data that have undergone said specjfied error protection. 2. An error

b1 o1 ect 1 on SAbL AU 108 BEa Bl 2GR B Lo, eaCh HEegh Sre B ipBandifo fhd'e
configurati i r i el it t r ters
bel ongi ng t@qégéﬁa\g’l gosé.tﬁgge%dﬁ%gp\?goj "E)%"f‘%’@tg:% g!]unr%t%gdi% of§ ;“2:1 Lg}%%%,f%\%ﬁer ein
sai d data thalitsi @entthéifs diprar€a@ieh! RRSeddhestioRideosreafl cfdepbndif@t&ghd On to
be applied to each said paraneter includes at | east one of an encoding rate
of5 an err ormeaythecw) foom tredsecond belumplf thecpth @olube. par anet er s bel onging to
each class, the nunber of bits of an error-detection code, and data
relating to the Nedctieihia toat dre thuslyeuiitenginintharppesasingi mempyrb204are Agacr r or

protection nethod conprisjng,.the steps of: sorting a plurality of types of
par amet er s 'Eéﬁ?ﬂF?'ﬁFﬁntﬁﬁ‘ Cﬁ'!fefrggﬂ'é‘ "Yr?ﬁ”dﬁﬁy BPIFYI&Yy of classes; generating

frame-formng d lnel udi i Lfi.es f I rror
protection mnet hgha‘p%’ %gag‘ﬁgﬁegﬂkﬁbp%gi %‘?‘ﬂ%geé %rgriér?gfaggé; bgntgégg%gnqehat
rel ates to Ror@RfdugplHartyodesscd WilhreRrestRit8FIGNE.NY which itens in said
frame-form ng data are cormmon to a plurality of frames and sending, at the

bEyi nni ng of t heThatatnias itencountieg détherbit cleck CL&NS cagiediouktydiag &n+1)-2 5
NOV 2002 28 renoving sai-d fixed-data fromsaid frame-form ng data for each
cl ass of pafcalfes@inieramgBe aee it PAYIAH & FIUne yalbie ipsrement with aotpuphvalae @f

frame-formnpg data;. executing er rotecti at is jdentified for each
cl ass accorgi ﬁ’a@tog ﬂ%eaf € g%lexcé). ntg([i% ‘gé%lr?s_ é))gelcg&efafé;aﬁbw%? #Hen{f}%g‘é‘tsﬁ?'eyﬁ%ﬁ espect
to paranmet eﬁ:fvﬂ%ﬂéh@‘i dobhQovid! fhopddierld reddiRg a8RSS it cEMEinG tr \Sdtint {Aing
paraneters that” have undergone said error protection identified fox each

sai d cl ass d¢fagephemalercdunter s830Af asaadevierraddnessd and trod bemt vhlar of thed(/h+®ed dat a
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W] ca] ca Uvhcas e et alBrss is generated, and supplied to the operating Tnemory 620
synchronously with the bit clock.
Consequently, as shown in FIG. 7, the p bits forming the bit sequence D, are
20 read from each storage area corresponding to the initial row in the operating memory
620.
Next, in the case of the reading address supply part 630, the counting of the
bit clock CLK is carried out by the m-scale counter, and in addition, a count value
increment with a count value of the p-scale counter is executed each time the m-
25 scale counter yields a count-over. Moreover, a reading address RADd that contains
the count value of the p-scale counter as a lower address, and the count value of the

m-scale counter plus “1” as an upper address is generated and supplied to the

operating memory 620 synchronously with the bit clock CLK.
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and the following m bits are read from each storage area corresponding to the
(m+1)th row from the second row of the third column, and so forth, until the final m
bits (i.e., the pth bit) are read from each storage area corresponding to the (m+1)th
row from the second row of the pth column.

10 Accordingly, the de-interleaving device performs an operation that is
completely the re\;ersé of the“interleaving performed in the case of the interleaving
device, and restores the original un-interleaved frame.

It should be noted that in the example above, although the case where the bit
sequence D, of class k is formed from p bits and the bit sequence D, of class j is

15 formed from m x p bits is explained, the case where the number of bits of the bit
sequence D, is not an integer multiple of p is also possible. In this case, for example,
it is possible to employ a method such that dummy bits are added to the bit sequence
D, to form a bit length that is an integer multiple of the bit length, and then removing
the dummy bits after interleaving is completed.

20 Moreover, the configurations of the devices for interleaving and de-
interleaving described above are, in any case, examples, and devices capable of
performing the interleaving and de-interleaving needed in the present embodiment
are not limited thereto.

In addition to the above-described basic embodiment, interleaving can be

25 implemented in a variety of embodiments, examples of which are given below. In
any case, it is possible to adapt to different circumstances by repeated use of the

interleaving device described above. The same applies to the de-interleaving that is

needed when various types of interleaving are implemented.
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A. Second Embodiment
Following is a description of the error protection device relating to the second
15 embodiment of the present invention.

In the first embodiment described above, in cases where a plurality of frames
are sequentially delivered to the transmission pathway, it often happeng that among
the frame-forming data are identical items that exist throughout the frames. For
example, the number of bits forming the various classes fail into a number of

20 categories in the various frames, but the encoding ratio of the various classes and
the number of error detection bits of the various classes are fixed in the various
classes. Accordingly, as in the first embodiment described above, when the fixed
data is transmitted to each frame as frame-forming data, the number of bits delivered
to the transmission pathway from the synthesizer 104 will increase and be wasted.

25 Accordingly, in the error protection device relating to this second embodiment,
the fixed data among the frame-forming data are sent only at the beginning of the
transmission.

FIG. 11 is a block diagram showing this configuration.
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Specifically, the fixed data of the present embodiment are the data ECR, —
ECR, indicating the encoding ratio of the error-correcting code applied to each class,
and the data EDB, — EDB,, indicating the number of bits of the error detection code
applied to each class. Furthermore, the fixed data is preferably configured so that
10 the other side will be sure to receive it, using ARQ (automatic repeat request) or the
like. o )
Next, a fixed data storage part 202 is a device for storing fixed data output by
the fixed data computing part 207.
A frame-forming data error protection processing part 102’ removes the fixed
15 data stored in the fixed data storage part 202 from the frame-forming data\ output by
the frame-forming data computing part 107, and executes a specified error protection
(error correction encoding, the addition of an error detection code, or both) on the
remaining frame-forming data. That is to say, the frame-forming data error protection
processing part 102’ executes error protection only for the data CB, — CB,, and CC, —
20 CC, out of the frame-forming data output by the frame-forming data computing part
101.
The class data error protection processing part 103’ performs error correction
encoding at an encoding ratio specified by the data ECR, — ECR,, which are fixed
data stored in the fixed data storage part 202, or adds an error detection code of a
25 number of bits specified by the data EDB, — EDB,, to the class data of the classes 1-n.
The synthesizer 104 gathers the frame-forming data other than the fixed data
that has undergone error protection by the frame-forming data error protection

processing part 102’ and the class data that has undergone error protection by the

class data error protection processing part 103’, synthesizes them, and transmits
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As described above, in the present embodiment, the fixed data (the data
5 ECR, — ECR,, EDB, — EDB,) of the frame-forming data are sent only at the
beginning of the transmission, while during the transmission, the frame-forming data
other than the fixed data (the data CB, - CB,, CC, —~ CC,) are sent in each frame.
The receiving side device receives the fixed data at the beginning of the
transmission, after which is received the data output by the synthesizer 704. Then,

10 the configuration of the frame of the received data is determined according to the
fixed data initially'recéived and the frame-forming data other than the fixed data
received thereafter. That is to say, the encoding ratio of the classes, as well as the
number of error detection bits of the classes are determined by fixed data, and
moreover, the number of bits of each class, as well as the encoding algorithm of

15 each class, presence or absence or type of interleaving, are determined by frame-
forming data other than the fixed data. Therefore, in accordance with these data,
data other that the frame-forming data among the received data, i.e., the data that
has undergone error correction by the class data error protection processing part
103’, is decoded, making it possible to restore the original data.

20 In accordance with the present embodiment, the fixed data that is common to
all the frames is sent only at the beginning of the transmission, rather that at every
frame, thereby making it possible to refrain from adding an additional number of bits
to be sent from the synthesizer 104 to the transmission pathway.

It should be noted that, with regard to fixed data, although the case of the

25 data ECR, - ECR, indicating the encoding ratio of each class, and the case of the
data EDB, - EDB,, indicating the error detection bit number of each class have been
described, the second embodiment is not limited thereto. For example, if the data
CB, - CB,, indicating the number of bits forming each class are also fixed data, they

can also be included as fixed data. In addition, if only either the data ECR, — ECR,,
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fixed data.
B. Third Embodiment
5 Following is a description of the error protection device relating to the third
embodiment of the present invention.

In the above-described first embodiment or second embodiment, the content
of a portion of the frame-forming data is limited to several types. For example, there
is the case where the encoding ratios for error correction encoding capable of being

10 applied to the class data of some classes are only of a few types, or the case where

the number of bits of error detection code to be added to the class data of some
classes is limited to a few types. Accordingly, in cases where a portion of the content
of frame-forming data is limited to a few types, it is thought that the number of bits
sent to the transmission pathway will increase and be wasted, as in the first and

15 second embodiments that have a configuration that sends each type of frame-

forming data to each frame.

Accordingly, in the error protection device relating to the third emibodiment, of
the frame-forming data, the types that are limited by the encoding algorithm that is
used, are transmitted by the following transmission methods.

20 a. Regarding frame-forming data of limited types, the frame-forming data of each of
these types is sent at the beginning of the transmission, along with an identifier
assigned to each.

b. During transmission, the class data of each class that has undergone error
protection is sent together with an identifier for designating the frame-forming

25 data corresponding to each, and additional data.

FIG. 12 is a block diagram showing a configuration of an error protection
device relating to the present embodiment.

In this figure, a fixed data transmission part 307 inputs the data that is to

undergo error protection, and it also sends the frame-forming data of the type that
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5 classes are limited to two types, then two types of data ECR indicating the content
thereof, and two identifiers for identifying them are sent, and furthermore, if the error
detection bit numbers of the classes are limited to two types, then two types of data
EDBR indicating the content thereof, and two identifiers for identifying them are sent.
it should be noted that it is desirable that these data be configured so that the other

10 side will be sure to receive it, using ARQ or the like.

The frame-—form_ing data computing part 707 is of the same type as in the first
and second embodiments. However, since the class configuration of the frames is
not divergent, but limited, as discussed above, a portion of the frame-forming data
will also be limited.

15 A frame-forming data converter 302 performs the following processing by
storing the frame-forming data which is the transmission content of the fixed data
transmission part 301 and the identifier assigned to each. That is to s&y, the frame-
forming data converter 302 outputs additional data relating to what was sent at the
beginning of the transmission, out of the frame-forming data according to the frame-

20 forming data computing part 101, and relating to what was not sent at the beginning
of the transmission, namely, what is substituted for the corresponding identifiers.
That is to say, out of the frame-forming data, as regards what was sent at the
beginning of the transmission and limited by the encoding algorithm that is used, it is
not the data indicating the content, but rather, but what is substituted for the

25 corresponding identifier, that is output, as well as other items as additional data.

The identifiers and an additional data error protection processing part 303
execute specified error correction with respect to the additional data and the
identifiers from the frame-forming data converter 302. At this time, an error detection

code can be added to the configuration.
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5 Moreover, the synthesizer 104 gathers the additional data and the identifiers
that have undergone error correction, along with the classes that have undergone
error correction, synthesizes them, and transmits them to the recipient via the
transmission pathway.

Thus, in the present embodiment, the frame-forming data of types that are

10 limited by the encoding algorithms that are used and the identifiers assigned thereto
are transmitted 6nly in the beginning of the transmission, while during the
transmission thereafter, the data of each class that has undergone error correction is
transmitted along with the identifiers indicating their configurations and additional
data.

15 Therefore, on the receiving side, with respect to those among the frame-
forming data of types that are limited by the encoding algorithm that is used, the
frame-forming data of these types and the identifiers assigned to each’ of them are
received in the beginning of the transmission, so subsequently, when the data of
classes 1-n is received along with the identifier and additional data, it becomes

20 possible to know the class configuration signified by that identifier. Moreover, the
recipient receives additional data which was not sent with the initial transmission out
of the frame forming data. It thus becomes possible to restore classes 1-n to the
original data at the recipient’s end.

In accordance with the present embodiment, regarding the frame-forming

25 data that is of limited types, since it is not the data itself that indicates the content
thereof, but the identifier assigned thereto that is transmitted, it becomes possible to

greatly reduce the number of bits that are sent from the synthesizer 704 to the

transmission pathway.



,109& () -, 3+4109& ()- f)10%& ()-!,-&L0%& ()-y!y, - &10% () - y9ooo$pdph 2802
10 U " 9109 ()-7f109%& ()-5y 109 ()- @, &10%&' ()- @ 10%& () -
s010%&' ()-p+9,9-9.9;9Jqj rrbC 10 U %40% & ()- 10% & ()-:10% & ()-%0% & () -
10 10 10,;z 10%&' ()-rsfsssKtudEbC 10 UL 10% & ()--&10% & () -
810% & ()-1S10% & ()-S 10% & ()-z 10% & ()-uu@NvPvvvdEbC 10 U')10% & () -
' 10% & () - #8DAHIBR () - MR10% & () - $z 138 & () -, "&10% & () - v>wxx- y<yydEbC 10
U 910% & ()-7f10% & ()-5y 10% & ()-, 4&10% & ()--

10% & () - &F+- &10% & () -yyyyyyyK{{_@ 10

1ot @10 U SHa et yhaCli e cophn e StsiBed o o e) - o
o r100 () 0T SRt PR oo R 7 e SR (T 0o
() 8bC 10, edifi(aboy ik cbluosd e 153 R cdad Codllrep 562 G deudrlEDC 10
Uz 10%&' ()- 109%& ()-109%& ()-9z 10%& ()-1 109 ()- 109& ()-*v+ydEbC 10 U
S109& () - f ahAARE @pditiOd MRt prrés JrotdRti¢r) processing part 303, but the frame-forming
5 data error protection processing part 102 of the first embodiment can also be
replaced by the frame-forming data converter 302 and identifier and the additional
data error protection processing part 303. In this case, since fixed data is not sent,
the frame-forming data converter 302 converts to an identifier that part of the data
sent together with the identifier initially out of the frame-forming data output for each
10 frame from the frame-formmg data computing part 707, and the other parts are
output as additional data.
In addition, regarding the error protection device relating to the first through
the third embodiments, in addition to the hardware-type configuration shown in the
drawings, it is also possible to realize a configuration from a software standpoint. In
15 order to realize a configuration from a software standpoint, it is possible to execute a
program with the same operation as above, using a personal computer and a
workstation. °
Furthermore, in the error protection device relating to the first through the
third embodiments, the frames are sorted by class according to the error sensitivity of
20 various parameters, but the present application is not limited thereto, and the frames
can apply widely to classes, that is to say, to blocks that are partitioned by slots and
the like.
Moreover, the frame-forming data can also contain data indicating the
configuration of the class, such as the number of bits of each class, as well as data

25 indicating the position of each class.
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each class an error protection method to be applied to each of said
parameters and data that relates to a configuration of said frame;
executing specified error protection for said frame-forming data;
executing error protection that is identified for each class according
to said frame-forming data, with respect to parameters sorted into said
plurality of classes; and
transmitting parameters that have undergone said error protection
identified for each said class together with said frame-forming data that
have undergone said specified error protection.

2. An error protection method of Claim 1, wherein said data that
relates to the configuration of said frame includes the number of bits of the
parameters belonging to each class.

3. An error protection method of Claim 1, wherein said data that
identifies for each class the method of error protection to be applied to each
said parameter includes at least one of an encoding rate of an
error-correction code to be applied to the parameters belonging to each
class, the number of bits of an error-detection code, and data relating to the
execution of interleaving in any combination.

4. An error protection method comprising the steps of:

sorting a plurality of types of parameters constituting a frame into a
plurality of classes;

generating frame-forming data including data that identifies for
each class an error protection method to be applied to each of said
parameters and data that relates to a configuration of said frame;

determining which items in said frame-forming data are common to
a plurality of frames and sending, at the beginning of the transmission, the
determined items as fixed data;
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class of parameters and executing specified error protection on said
frame-forming data;

executing error protection that is 1dentified for each class according
to said fixed data or said frame-forming data, with respect to parameters
sorted into said plurality of classes; and

transmitting ‘parameters that have undergone said error protection
identified for each said class together with said frame-forming data other
than said fixed data that have undergone said specified error protection.

ChErECRR

5. An error protection method of Claim 4, wherein said fixed data
comprises at least one of the number of bits of parameters belonging to
each class, an encoding rate of an error-correction code applied to each
class, and a number of bits of an error-detection code applied to each class
in any combination. -

6. An-error protection method comprising the steps of:

sorting a plurality of types of parameters constituting a frame into a
plurality of classes;

generating frame-forming data including data that identifies for
each class an error protection method to be applied to each of said
parameters and data that relates to a configuration of said frames; and

executing error protection that is identified for each class according
to said frame-forming data, with respect to parameters sorted into said
plurality of classes,

the method further comprising, wherein a portion of said
frame-forming data is limited to one or more types of data, the steps of:

transmitting, at the beginning of the transmission, said one or more
types of data relating to said portion of said frame-forming data and an
identifier assigned to each;

determining, among said frame-forming data generated for each
frame, which items agree with any of the data already transmitted together
with said identifiers, converting said items to corresponding identifiers for
transmission, and outputting said frame-forming data other than said
determined items as additional data;

executing specified error protection for said converted identifiers
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a frame-forming data error protection processing part for
performing specified error protectlon for said frame-forming data for each
class of parameters;
a class data error protection processing part for implementing error
protection that is identified for each class according to said frame-forming
data, with respect to parameters sorted into said plurality of classes; and
a synthesizing part for transmitting parameters that have undergone
said error protection identified for each said class together with said
frame-forming data that have undergone said specified error protection.

8. An error protection device comprising:

a frame-forming data computing part for sorting a plurality of types
of parameters constituting a frame into a plurality of classes and for
generating frame-forming data that includes data that relates to a
configuration of said frame and data that identifies for each class an error
protection method to be applied to said parameters;

a fixed data computing part for determining items in frame-forming
data that are common to a plurality of frames and for sending said
determined data as fixed data at the beginning of the transmission;

a frame-forming data error protection processing part for
performing specified error protection for said frame-forming data for each
class of parameters, after said fixed data is removed from said
frame-forming data;

a class data error protection processing part for implementing error
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a frame-forming data computing part for sorting a plurality of types
of parameters constituting a frame into a plurality of classes and for
generating frame-forming data that includes data that relates to a
configuration of said frames and data that identifies for each class an error
protection method to be applied to said parameters; and

a class data error protection processing part for implementing error
protection established for each class according to said frame-forming data,
with respect to the parameters sorted into said plurality of classes,

the device further comprising, wherein a portion of said
frame-forming data is limited to one or more types of data:

a fixed data transmission part for transmitting said one or more
types of data relating to the portion of said frame-forming data and an
identifier assigned to each, at the beginning of the transmission;

a frame-forming data converter for determining, among said
frame-forming data generated for each frame, which items agree with any
of the data already transmitted together with said identifiers, for converting
said items to corresponding identifiers for transmission, and for outputting
frame-forming data other than said determined items as additional data;

means for implementing specified error protection on said
converted identifiers and on said additional data output from said
frame-forming data converter; and

a synthesizing part for transmitting parameters that have undergone
error protection identified for each said class and frame-forming data that
have undergone said specified error protection.

10.  An error protection device of Claim 6, further comprising:
a fixed data computing part for determining fixed data common to
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11.  An error protection device as claimed in any one of Claims 7 to 10,
further comprising:

an interleaving device for performing the interleaving of parameters
of each class that have undergone error protection by said class data error
protection processing part, and

wherein said frame-forming data computing part outputs said
frame-forming data that includes data designating the content of the
interleaving to be applied to each class; and

wherein said interleaving device performs an interleaving of the
parameters of each class in accordance with said frame-forming data.

12. An error protection device of Claim 11, wherein said interleaving
device comprises means for scattering the bits comprising the parameters
of a certain class and arranging said bits into the bit sequence of the
parameters of other classes.



