ak0263/ 3009 1
DESCRI PTI ON L ERROR PROTECTI ON METHOD AND ERROR PROTECTI ON
DEVI CE 5 Technical Field
The present invention relates to an error protection nmethod and an error
protection device that protects a variety of data fromsignal errors in the

process of  F0263/3009 transmssion. 10
Background Art Error protection has been perfornmed
on data such as voice and inmages to protect it from signal

errors while being transmtted. A vaDESCRIBTI@Mror protection 15
nmet hods have been enpl oyed, such as PDC half-rate, Twin-VQ and the I|ike.
In addition, the error protection nmethods of the prior art were applied to

or To_quasi - 175B0RRAGFRETION LETRONND EAROR QR RN BEVIGE T i (2a-

variety of bit Iengths only were to be found. In the
prior art error protection nethod, the error sensitivity was exam ned for

20 5 each paraneter (i ncI udimaghriiédl Fleldeki ng up the frane, and in

the case of paraneters with high sensitivity, error

protection of a specified type (e.g., the addition of an error
detecti on code or error correction encodln performed on franes

cont ai ni ng The presentjpyeftigh delates Pna% %W’s‘ﬁﬂ‘?f’fﬂ‘?r\/mey"%'t anth@ny eI of
LS9 Rk Wke S5 o S oo e e R AP

obt ai ned on ttra,sﬁfpé“sﬂjnyl ng side, in the case vvhere a single error bit

occurred in the process of transmtting said paraneter.
FI A0 13 shows an exanple of the configuration of a prior art error
protection device. In this figure, a class sorter 401 takes

the frame that is to be error protecBagkgroundArt

Error protection has been performed on data such as voice and images to

protect it from signal errors while being tfansmitted. A variety of error protection
15 methods Have been employed, such as PDC half-rate, Twin-VQ, and the like.

'In addition, the error protection methods of the prior art were applied to fixed
length frames with the same number of bits per frame, or to quasi-fixed length frames
where frames of a limited variety of bit lengths only were to be found.

In the prior art error protection mgthod, the error sensitivity was examined for

20 each parameter (including bits) making up the frame, and in the case of parameters

with high sensitivity, error protection of a specified iype (e.g., the addition of an error

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,



-F0263/ 3009 2 and sorts the
paraneters of the frame into classes according to their respective
degrees of error sensitivity. In the case of this
error protection device, the error protection nethod, nanely

either error correction encoding at a specified encoding ratio, or the

addi ti on of af0268/3009 speci fied eror detection code, is deternined
for each cl ass. A class data error protection
processing part 403 inplenents the error correction encoding

or adds an eramy soity thet parametetie of e dratienintd Olasses atdonding totiesit respective
nmet hod determned in response to the various classes, with respect to the

vari ous degrees of erropsensitiitysr s cl assified into said classes.
Specifically, convolution is.carried out for 0 - error_correction
encodi ng, and cyclndhg %%ﬁ?rﬂﬁilﬁ?"@rﬂBW qeé""@a&'ﬁieértﬁ"B[ﬂte‘f“Bnﬂ?% gamely

an error det egilpR 6P Uredith SAE6ARE St 23beditbl bhofiid P4t & WRERHANER of a

i nterl eaving at” undergoes error

corrgction e ified eRbr dtectdh €Bdé, Ss determined for each clagkded an error detection
code, and sends the data to the recipient.

I nci dental |y, in tAeclasssdataf efrdre ppotection aprocessingr parbr403c implementsi the, error
previously 15 ] . established error protection was carried out for
each class. TeRiectiomenqegingor adds an ppr detection code, accordingdp e prefedtiode had

the drawbacks _of low flexihility in thods of protection a .

poor gener al QB{SPF'&%’WW;"‘ resp%nse t6 the Various cw%ses'l'\‘fﬂh‘e%\?@?aq?ﬁ%efﬁﬁ'%[fs art
error protectj | s S rbf?sg V\/Ls'g,g t d ian i : S
unable to pr O?ée}grtngf;e\‘%/gl‘rélsﬂfé e'nflg%%]'?h rgﬁe, tﬁgé&nlgh%éeévo%‘ |oré(|)sn§?rinte Se‘ar‘lltt fﬁ?t S

thet@of 20  error correctidnl eretbding, argl eydit réduidancyi emceding iscoartied publogsrbdune! y
the fixed length franes or quasi-fixed | ength frames as
ment i oned ‘abod@ error detection code. Furthermore, an output device 404 performs intgjleayingsur e

of Invention esent i nvention.was devis disi n
'!‘Fi% as

. . h ,
'l ght of t he a5bhe. Besen tssgeta heteurgerdods Stor sorsctcn gppdiis or i,
5 0bj ect t Ou el liroPBoiBbich el RALeHaD AN 1RO oot  OF
t ar

protection device that makes it possible to enploy a ety of ,
error-correcting |Incidentally, in the case)of tHeplior &Y @forebRedtion deviiel prévicushf a

flexible |ength. _

15 established error protection was carried out for each class. Thus, the prior art error-
‘correcting device had the drawbacks of low flexibility in methods of protection and
poor general applicability.

Moreover, the prior art error protection device also had the drawback that it
was unable to protect a variable length frame, the number of constituent bits thereof

20 - fluctuating with time, since it could protect only the fixed length frames or quasi-fixed

length frames as mentioned above.

Disclosure of Invention

25 The present invention was devised in light of the above-described state of
affairs, and has as its object to pfovide 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.



F0263/ 3009 3 : I n order
to achi eve said object, the error protection nethod relating to the
present invention includes a process for sorting a plurality of parameters
maki ng up a frame into a plurality of classes, a process for
generating frame-form ng data containing data relating to
the formati of®F3389Y frane and data with3an error 5

protection nmethod determ ned for each class to be applied to the said
paraneters, a process for inplenenting the specified error
protection to sai dnforderetof ashisvegsatthbbjecta the error protection metihat ssfatinigoto the

I npl ementing error protection specified for each class according to the
sai d frame- f qaresenginvention ingludesacprpesss ferssarting aiplvealitynf patameters makingup @
plurality of . . classes, and a prqcess for transmtting the -
frame- f or m ndramg dnena:Piyally HfeiptRsse 2 prcegs Tor generaér?lq gag}?ér?efm'in@dd@?r or
prot ect i on ang RAAGTHeRS Telbidl 1o M iffafibn 1 UefF frifhe! 8hd SARD WA h erroy

cl ass. n accordance w nvent1on, since the

par agret er s argodiidriifethod determined for each class @ BE aBfliedad thes41§ Pafdnfotei@yhces
are arranged separately so there is a device for generati ng

f r ame- f or m ngprdessa forriniptementing thecspeoified etrooprotartioreta said ramedaming data, ae - 15
performed for each class, and a device for perform ng protection
cor r espondi ngPregsss for implementing erop protestionspgeified fariRech slass acrergding ool ng

e ortor or SRREITRR DB R, W BRRETE ghd i soned o the all ARy ' ©
Furthernore, $idags ér{)o?a@racesmgraﬂaﬁlﬁﬁﬂgstn@rmarﬁ\gg ddigthat nﬂgmeﬁ?\éfeat

type rror protection is suited r each cl ass,

cont@®nt of t saidspetified erbeproteatiort &rad parameters that were error protéstedifipleachiisaid each
class is taken fromthis franme-formng data by the receiving side

devi ce, maki rRlgSst possible to respond appropriately. Therefore, there is no
need to fix the content of the error protection, .and.it
becomes possi bl e t'8 ¥PIAACE H\Qmeﬁ}eofm’ent'm' sifice“the parg?‘&teé%t?rﬁnd"é'gﬂgéﬂtf’
between the t4ARSHl SRl Ofcs il deRUE Gretl EGPMUly S e | i

devi ce, as ex;lje ?ée?n%f/d rTIa§ I ctate. |Béaa§8§‘§éf’on, SI nge tﬁ{gqfr'sar?eq?vtl)crenforﬁg
data 25 . generating f@iiefonfiing alata rRRdalihg) ithtd corteither the reiir i grdtedior foapes, it
I's possible to inplenent the N processing of variable length
frates that (reornedifor gase classoandacieviceifenpgéforming protection correspondingdei vi ng

si de devi ce. Bri ef scription
of Drawi ngs each class according to the frame-forming data, it is possible to adjust to |gﬁanges.loin

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 4 FIG 1
Is a bl ock diagramshowi ng a configuration of an error protection
device relating to the first enbodi nent of the present invention.

FI GS. 2A-2C are tinme charts showi ng the operation of said enbodi nent. 5
FIG 3 is a block diagram showi ng a configuration of a receiving side
device in F0263/3009 sai d enbodi nent. 4 FIG 4 is.

a bl ock diagram showi ng a configuration of an interleaving device

provided to a synthesizing device of said error protection device.

FIG 5 is a block diagram show ng a sanple configuration of the witing 10
address supply part of said interleaving device.

FIG 6 is a block HlGgtdmashlook sipgsars sshowingcardonfiguratioronf eh artas protestiony

dd | f L d_ i nterl eavi o ) FI G
? i;ezsd?ggfaﬁ?@%%ﬁlag@g?%egﬁﬁ&rt?eg'%\@“paﬁ"ﬁ?eﬁ?%g?ﬂ@’%“?% forning a frame'

at the time of int RSB iVl Likhs'dolitisIng bELARGH & EitfeiodiElAl | NG

menmory, and 15 sequence o I ng ormng a frane at

the gime of de-int pid.@ay abbckidRigram showing a configuritith of Alrb8ing bidb A8GicafrEas
of operating nenory in said enbodi nent. FIG 8is a
di agr am showi sg@jdembodienénce of reading of the bits formng a

frame at the time of interleaving fromthe various storage areas of
operating menory, FIG. 4 is-a block diaggamg shawing s, cerfigeratien wf 20 iintgrieavingodemice

formng a fra L JOE.. -interl.eaving,?2 . into the various
storage ar easgﬁ’?’ %tggﬁ%gﬁ%@&%&ﬂﬁ%@e@fggﬁdcfr@%%&%\gﬂfjgwce. o '

FIGS. 9A and 9B argid.igs aheibéie ditgfath holw ' b " | ng
devi ce of said enbodi nment. ﬂg ° hﬁ Qg%rnﬁ;llzél %Bn%r%t%ﬁa&gﬁ%cbﬁﬁydagr am
sho¥®ng a conéddresssupply paft df said drterlazvingl desiceng devi ce
provided to the receiving side device in said enbodinment. 25

FIG 11 is a bl ockFi§ Risath Mlegkfingram sbewing s sample esnfigwatien obthepreading i on .

FIG 12 s o BRUBE PRy PRR e RfNg S EateVEer a1 on of the error  protecti on
device rel ating. t Opjde ik B didhr& RS WHg the Sbqudhte BF Y theBIE Frhfil a frame
at the time of interle_aving into the various storage areas of operating memory, and
15. the sequence of reading the bits forming a frame at the time of de-interleaving from
the various storage areas of operating memory in said embodiment.

- FIG. 8 is a diagram showing the sequence of reading of the bits forming a
frame at the time of interleaving from the various storage areas of operating memory,
and the sequence of writing the bits forming a frame at the time of de-interleaving

20 into the various storage areas of operating merhory in said embodiment.
FIGS. 9A and 9B are time charts showing the operation of the interleaving
device of said embodiment.
FIG. 10 is a block diagram showing a configuration of the de-interleaving
device provided to the receiving side device in said embodiment.
25 FIG. 11 is a block diagram showing a configuration of the error protection
device relating to the second embodiment of the present invention.
FIG. 12 is a block diagram showing a configuration of the error protection

device relating to the third embodiment of the present invention.



F0263/ 3009 5 FIG 13 is
‘a bl ock di agram showi ng a configuration of a prior art error

protection device. Best Mbde for
Carrying Qut the Invention 5 Followng is a
description of enbodinents of the present invention, presented

wi th referend®263/389%wi ngs. S5A. First Enbodi ment .

(1) The Error Protection Device 10 FIG 1 is a block

di agram showi ng a configuration of an error protection devi ce

relating to the fiFi&l 18nisodiblesk diabyrant eshpwirgeat canfiguratiorof a prior art error
This error protection device is provided inside or connected downstreamto
an protecianudayige. t hat perforns conpression encodi ng of voice

si gnal s. Sanmpl e sequences of voice sighals to be
transmtted can be produced at any 15 time by this encoder. In

addition, as shown in FIGS. B%étﬁl'&g ?o'?”C(F r@&%gn}v ntion encodi ng
of sanpl e sequences of voice Si gna bat on ing to Re'Various frame cycl es

is pgrformed, with a fixed frame cycle as a processing unit, producing a
plurality of types of paraneters. Here, the voI ume of data
of the parameter dfaiopngfi®antescription of embodiments\oithequesant invantion, peesentevc| e.
20 Wth respect to the various paraneter groups, the
error - pr ot ectWiliyefpsencedo drawings. relating to the present enbodi ment

per forns err‘; g{ﬁg}%gpﬁmﬁn a'}i)foroprlate for each par anmet er and

perforns thei As shown in FIG 1, the
error protection d(? *I'ﬁé’EFr%} Bidtdttioh Delidas Present enbodi ment

possesses a frame-formng data conputing part 101, a frame-formng 25
datgp error prot ectFiGn 1pisoa ansokn@agrani sAddingaa confituratioh aofedn efror Pidtectionon
processi ng part 103, and a synthesizer 104.

The frame- f ordevieg rdaurwt@dhq)ﬂstﬂgbmentmmmemwenm| ly to perform the .

next processin n_of Parapeter
P g: This error protection daewce is prov%leg msu‘Pe or connecte ownstreamL{g an

encoder that performs compression encoding of voice signals.
Sample sequénces of voice signals to be transmitted can be produced at any

15 : time by this encoder. In addition, as shown in FIGS. 2A and 2B, compression
encoding of sample sequences of voice signals belonging to the various frame cycles
is performed, with a fixed frame cycle as a processing unit; producing a plurality of
types of parameters. 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 701, 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 7107 serves primarily to perform the
next processing.

a. Class Division of Parameter Groups



F0263/ 3009 6 The
paraneters produced by the encoder include sonme with high error
sensitivity and some with low error sensitivity. Here, since paraneters
with high error sensitivity have a | ow acceptabl e resi dual
error ratio, it is recommendable to reduce t he residual
error ratio ofP26R@99%cei ving si de by inpl &nenting encoding by neans of 5
an error-correcting code with a high encoding ratio. On the other hand,
with regard to paraneters with |ow error sensitivity, there
shoul d be no need Thw parantsters oprodadedoby the encoder include esobaediwiip Bighseedr a
hi gh encoding ratio. Furthernore, depending on the paraneter,

there will besensitiviticansksomenwitielomerros sgmlwm &lere, §in¢plp§tratnaﬂter§dwmmm eier

det ecti on code, erf.Qrm such eryor cor rect i on
encodi g, NorSEogiENty e low asqebBbiEgsialalericr rBto, 3t Bdiinerdblto

I nterl eaved,

ot hods. ar e B P optid ikeiite %{@%E?‘ifa@%%m%%%ﬁ@ﬂh%t fys%nso
paragreter.  gn error-correctmg code with AP sHodsinY ratid) GREPEMEERINE WIRdEe
paranmeters produced by t encoder are sorted into c asses
accordi ng to tblparaneters wutmlnwcerravrsenatmn]dtrteoe Sieould be no need for erromEptreetibni n
each case. In addition, in the error protection device showmn in FIG 1, the
15 f r%ﬂ?@d'ﬂsraltrﬁ'ﬁ“d‘ ahich ansading ratlp- p%ﬂhell'ﬂq_"epé?ﬁ%‘ﬂm qm@esqﬁramﬂtgn. hto °
cl asses n cl aéses

. shown
are prepar ed, therlecmql EFfé’E‘e capgs W?"Srses't] IS sdﬁ%@?ﬁ Simp Iyoto #dnaﬂ,'%rr ?rﬂleAec(Slpn PP
protection ag&LHef tot d?ﬁarﬂxmt ?’ﬁ?ﬁsm segf?%ﬁn'éﬂc c?%d hffReSleRSShife of these

I s determ ne Int device. Furthernore, the
t ypto of parameters arenarbeﬁﬁtema&/ebeérwl@m ateOndth Fhas, adiffepent issrod pedlection

det erm ned beforehand. Furthernore, it 20 Is also possible to
nmodi fy ‘as desheibads ae t@bﬁtaéhheddp diffetent easss, fierendingiopithaifype Pé@lafﬁmetqiie
various cl asses by rrea of t transm Sshﬁ‘g si de device. or m ng

data T Wg r‘f"ei‘tﬁ il '%‘%@%F’&E?’%e?fﬁ‘gqeﬁg Vo h?ach
paramet er forfpd g&y? ?orted into classes acccﬁ'aﬂg%rthécé}%r?rﬂﬁcﬁ& WiEhdd 8 b%f
each paraneter, oW ng 1 Re decision Briter

transm ssion pued deevaohecasét Irbaduition, bﬁhé@?@dﬂﬁwloiﬁ aevitdisheowakm MG. 1, the :

conveni ence, the pararreters that have been attached to the
var1®us cl assfm%-formmgtdat@jcmmg part 701 performs the spiéingInte.¢lagsesbe referred to

Ef aﬁnre]nglr ?ns?] gd%;? l(r)lfthee g)%am;gie sﬁown in FIG. 1, n classes are prepare(a"'ﬁ'

n. The type of error protection applied to the parameters belonging to these classes

cr?as%f1 to class

is determined beforehand in the transmission side device. Furthermore, the type of
parameters belonging to the classes is also determined beforehand. Furthermore, it

20 is also possible to modify as desired the content of the error protection applied to the
various classes by means of the transmission side device. The frame-forming data
.computing part 707 judges the class belonging to each parameter formed by the
encoder according to the type of each parameter, by following the decision criteria in
the transmission side device. It should be noted that for the sake of convenience, the

25 parameters that have been attached 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 frame-form ng data conmputing part 101 determ nes the total nunber of
bits of the paraneters produced by the encoder within 1 frame cycle, and
out puts the data Cb[err] - Cb[err] indicating the nunber of
bits of class data of each class 1 -n. Furt her nore,
I n addition tlg) outButting t he data Cb[err% - Cb[err] indicating the 5
nunber of bit028PBPPSss data of each clasé, the frane-form ng data
conputing part 101 al so outputs the data C(err] - CCerr]
indicating the error protection content applied to t he

cl ass data of eachTd frarse-forming data computing part 707 deterinirels thedotdbbhamiB efr r] -
Cl err] includes, for exanple, an encoding al gorithm for

error encodi nejtszal thedparameters prodprediiyrthe enepsier withia fiame exslenped sutnuts thed and

}\/Bfeoée?, t hed?t?1 ?ﬂgpgjr'rﬁ %"ﬁﬁi@rﬁ%?’ﬁﬂgﬁ%@ %é%eogﬁ?%?lgss[ h’@j dat a
ECRlerr]. FurthermareE 5N afitiftibn tgdblﬁﬁét{iﬁ@ e dat @?ﬂé p—qd tiﬁdiﬁ%&%@agﬁeach

where error correction Is [ nplenente cl &ss

class 1-n. Theurfitsdraof Bitlot tlabs dafaCol] &ich]class, @Rl Ramb-Rethiltpaste c@mputing part
residual error ratio for class data of each class. 15

Mor eover, t hel@talseeedtputaithegdadaCe; ed@@Lindingfingdhe etrOriprotection eortérd appliad to
EDB[ err] - EDB[err] indicating the nunber of bits of an
error det ect i Bf clagadaiapf eagdhedastner e an error detection code

(e.g., bits of cyck] edu r}'rcﬁ_c e). {ﬁ | as for. :
each class 1-n. Th%écﬁ'u‘#g@? E%? t esgebl)chﬁfg’dtgg%r I%e% gggfg]ﬁ&l]goc{rﬁ%m r or
sensitivity eror encoding and dad aé R wheleP of FHoR irdériedRmg Was2psrforméd and the

For exanple, in cases Wwhere the error sensitivity of the class data of a

cl at® type of the intérieaviag/jif parfdrmed.i s concei vabl e that even though a bit
error occurs, the effect on the . . receiving side woul d be

| ow, so the nunmberMeteores thedramerforaingslatyeerepytingPagiotd quiputs the data ECR, - .
class is set a r.0.. the other hand, in cases where a.cl.ass data,bjt
error occurs _tEdf' '“d'céa;"g_a" e"foﬁ%‘ﬁg ir%ei'g c@%??c‘gﬁ?fgbef"é’rtcﬁ%&[%és é'?‘f’%g{ené t he
receiving sidgryaks dati®r Bhticlabd'¢/p. 1R data ECR, — ECR, /B&8fmiAkd Bbésd 6 ot he
error detection code for that class 1s determned Iin reference to :

t he nunber of rebidual drer batioforadiasstdath ffieaeh clabfie nunber of bits of that

cl ass). The data Cb[err] - Cb{err], CCerr] -

CC #r], ECRerr] Momrethe]f,rar@m@rm[dﬁta Fompuyting[ & 101Ritprts the data EDB,

accor di nal v, B 2 i iehig RS MuBer 3 s B-rkdiehHibn 4840 B Sath! il 3
error detection code (e.g., bits of cyclic redundancy code) is added to class data for
each class 1-n. The number of these bits is determined based on the error sensitivity
of the class data of each class.

20 For example, in cases where the error sensitivity of the class data of a class
is low, and it is conceivable that even though a bit error occurs, the effect on the
receiving side would be low, so the number of bits of the error detection code for that

~ class is set at zero. On the other hand, in cases where a class data bit error occurs
when it is conceivable that the effect on the receiving side would be high, then the

25 number of bits of the error detection code for that class is determined in reference to
the number of bits to be protected (i.e., the number of bits of that class).

The data Cb, — Cb,, CC, — CC,, ECR, — ECR,, and EDB, — EDB, output

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



F0263/ 3009 8 t he cl ass that
forms the frame, and are thus generically referred to as franme-form ng

dat a. Next, the franme-form ng data error protection
processing part 102 perforns specified error correction with
respect to the frane-form ng data output by the frane- 5

form ng data GP?%g part 101, that is 8o say, it perforns error
correction of a type that is predetermned with the

recipient. In this case, the frame-form ng data error
protecti on prtheekss tiuat farms théd famapampbatedchus gemavicakyoreferiei to s dranuesfonyingf
franme- formng data, or it can sinply add an error detection
code. data. The class data of the classes sorted into
classes 1-n by the frape-fornmng. 1 . data conputin art 101 are
supplied to the cl¥®d g‘gtf?"é?q}pﬂﬁ'"ﬁr&t%@fﬁ%R’%?ﬁi?@s@???ﬁs'ﬁg part 102’ pergfom-‘spart
103. FIG 2C : Ihe. !

Qified %ﬁ'@l"mrf'e%gﬁgwﬁﬁ' ﬁég%&tatﬁ $hdfhde mﬁurﬁlgagé gﬂ%‘s.xgb)gg{egfaé\?e each

protection processing par pertfornms on the rece

cl ass forming datefdonfiutif® part 901, QRatSs ¢ Hay) & pefolrhe ebrdiPSoriR G610 64 §fel N
the frame-form ng data, or it-adds an error detection code

t o cl ass dat atheff isquedeterimine Witmthe ESipient. In this case, the frafkdorning detaserygr i n
cases where error correction encoding is to be perfornmed aon

the class datRIoteetion PEqoessing _cpﬁﬁs!o% cap Resiogn Y ersteckien sRcedipg #f fipme-
al gorithm fpgwngﬂg@egrsifﬁ%ﬁ@ﬁ@@gﬁyﬁ%eg@ﬁ& é%ge?”] , the class data 3

error protect executes error

correction encodi Mhedflasbistadfane cdses Sortefintb BBSRE! 118 by B8 fdniélording
an encoding ratio designated by the data ECRk corresponding to said class

k. 1@0 data computirigeparbr@? arensupptied tovther elagshdate atr@r pBeetion] processing
corresponding to sone class k is not O, the class data error
protection prRRfed8¥ngFlGhraC showg axamplessofaslichr plgss dateeciTherlassddata error . -

with the nunber,k of bits designat by. the data EDB[err] frqm the cl ass data
of said clas sprotecIuon processing gir? 1%@%8’325 9{16}{1% r@%ﬁ"%%c(f%\?sd%&é.eacﬁ class

The synt hesi zgtor tBfte S HCSIR Bf the A dighala il Hrrdmtorifg dHis SrGoRfiser ™ oF
25 porrot egt&?gn by 'tﬂe li]ry%-q Qrdrﬁn!ang |ﬁatarerroorr gr%ot ec’ﬁron S
processi ng padin ertdretsttion betle to class data of each elags$-ndat a t hat has under gone
error correction by the class data error protection

prot@ssing part 10Biatigtaserdn casesiwhare eptcerrestionPnecdingdarta e performedainyi ng

side the ‘class gg‘t\él &eavée?taltnhc azgsr f‘ﬁﬁ'ﬂoﬁéﬁ %'e pu‘%‘.tehc\ﬁéa Xﬁ encoding algorithm

‘designated by the data CC,, the class data error protection. processing part 103
executes error correction encoding of said class data by said encoding algorithm, at
an encoding ratio designated by the data ECR, corresponding to said class k.
20 Furthermore, in cases where the data EDB, corresponding to some class k is not 0,
the class data error protection processing part 703 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 102 and the
class data that has undergone error correction by the class data error protection
processing part 703, synthesizes them, and transmits them to the receiving side

device via the transmission pathway.



F0263/ 3009 9 Anong t he
classes 1 to n there are classes that have been designated for
interleaving. Interleaving for these classes is performed by this

synt hesi zer 104. The . ~followng two types of interleaving
met hods are avail able for cases such as this. a. The
arrangement off0B63/3009nt o each cl ass desigrfited for interleaving; 5

b. The bits belonging to the class designated for interleaving are

scattered and arranged in the bit sequence of another
cl ass. : Among the clas§és 1datratherd era ¢lassesrthatoiave begnt designatest for
desi gnat es which type of interleaving I s perforned.

Furthernore, irgdeavingg Intbdeavirg forthese ¢lassesigperfarmed by this gynthesizen’@g The

met hod b, the other class (e, g.. class '&déwith \Ainabf: t he Di t%l fotthrri ng said
class k are fajlowing two typesof { "(?G‘V'Qﬁtﬂ‘eé# i gvalipledRSARA P R/ °he dat a
CCk. [ ) j .d i pti
will ensue re@arﬁ??ﬂrwnﬁgsl?@ggmgeg&a%se sﬁdﬁ%&eﬁ?lﬂﬁfgﬂe&ea ’ngsgglcgrljfﬂg

to mghod b. \ pe pits belonging to the TR GdsigPRIddOion iMBrieiny hRAbcdifed and
undergone error protection” 1S added to the cl asses as

headers, and t heaanigedin thelbitrsgbierfceatrenotherciass. f rom t he headers and 15
paranmeters are transmtted to the receiving side device vi

a the, )
transni ssi on pat hwaihe data CC, corresponding to class & degignatgs yyhich fyge Hgl"@ﬂ'ef"w&ﬁ’ t he

con 50 be | REHTERG PN oS dpaRgaians ko periamyhg HSHBalhG hoiaigadC =
communi cat i on FHARNG, the'dir fHstl(Bly. G a¥E f WRA GrR¥Oihe s EhminitPsdid 3RRS K Arerred

from e cl ass e various classes are transmtted.

20 40 scattered ahd hrrdffedRBaRhaed By dee @ax00;. As
shown in FIG 3, the receiving side device is a device fornmed froma

separatof 105, a f riashouldbernotgd deata detailed deseriptionivith epsuscresaiding thardevicgs, a
de- _interleaving devj cg 107, and a class data error
protection pr dedsteragvingaecording tofpetnod b. | ocat ed upstream from

the decoder. 25 e frame-farming data i nRERALEGBhe %{i}ga E@?&f(ﬁﬁvg %S 2l o' REES

t hat are out put by-'t- e syn t ransm ssi on

side into frangsdses HsNibadaisa afth the Vasbld Ringth frames formed from the headerd lzad
frame-form ng data error protection processing part 106 carries out error

cor rt8ti on dequiametesy aretrapsmitted &xtheaeceivding sitle deyiegrdathe thansmispienp3twayt
from t ne ' | I%eglgg al'gé) rno%eod5 'thalt?r t?l%e?rgkg- ortmrlJr(’i1 ! (Ja%a, pﬁrs{eg{ingfdbg%gt hi's
frane-forni ng dat a lersheu 9
transmitted as headers, can also be transmitted to a receiving side device via
communication channels that differ from those over which the frames formed from
the class data of the various classes are transmitted. |
20 (2) The Receiving Side Device |
As shown in FIG. 3, the receiving side device is a device formed from a
separator 105, a frame-forming data error protection processing part 706, a de-
interleaving device 707, and a class data error protection processing part 708, and
located upstream from the decoder.
25 The separator 105 separates the frames that are output by the synthesizer
104 of the transmission side into frame-forming data and class data.
The frame-forming data error protection processing part 706 carries out error

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
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processing part 106 corresponds to the processing perfornmed by the
frame-form ng data error protection processing part 102 of the transm ssion

si de. That is to say, in cases where the frame-form ng data
error protection processing part 102 of the transm ssion
si de perforrrBF% 3002 odi ng of frame-form'mg data by neans 5 of

a specified error-correcting code, this frane-fornm ng data error protection
processing part 106 perfornms on the frame-form ng data an error-decodi ng
cor r espondi ngprotectien gramessing partr 06 cogespodds td-hé Ipesomesing penfornsd bywiher e
the frame- formng data error protection processing part 102
of the transrirame-faimingadataiiker protection processing pard 703 rof Jhe diensmissiopdside a

i fied .Oof bits to t f - f ] t this .. 10 .
P arme- 1 or mi ng REA{SIo SRV cprRsvers I TRt o Ml e o PRISERFRSgReSEg Pert o
detect i on 102 of the nanomiE80 i@ pUAL A nE ehOAnd B F41Fe TG 46 By e 2

The frame-formng data error protection processing par _ rame-
forngng data ¢fon spéliffidd @FrbREcrfsMiRg Céddan tﬁli%Cﬁdh\BGfor@ﬁiq%fdaé étedre protedtionas
been compl eted. 15 e de-interleaving
devi ce 107 peprboessingd@aitn’@f | maformg om theafameédommitgadata an error-decodinghas

been interl eaved, making reference to the data C(err] - C(err] among this
frame- corresponding,torajeprepsicqrrecting code. Furthermore, in casegyyfiere heframey,  jn

cor respond: ndoTig (B PO BT Bropstif At 182 B e anemissionssids 4P oy pe
that 20 error deteclibh 2086 Bf Bl dpeciiBl hupfded of IbRS So the friMedSmiing fatLanikNg

device 107 perfornms the reverse operation of arTanging those
bi t$0 and ' r esframeforinirg ddtassodprotection plogsessingpart 106 embioys thederror detection -

to the bit arrangenent. ) i Furthernore, in cases where
it has been deadereristest grrassintheframedorming data. - corresponding to

A Y N e e R
Bits. cor r espaing feia Lo aribr ofiBetdH Getéiy o, GRK; Blecleh RETUER. | nes
j, ‘and restorgsnplétedcl ass data of classes k and mto the
state prior to the interleaving.
15 - The de-interleaving device 107 performs de-interleaving on class data that
has been interleaved, making reference to the data CC, — CC,, among this frame-
forming data.
That is to say, in cases where it has been determined from the data CC,
corresponding to the class k that there has been interleaving of the type that
20 arranges bits into said class k, the de-interleaving device 707 performs the reverse
operation of arranging those bits, and restores the class data to its original state prior
to the bit arrangement. |
Furthermore, in cases where it has been determined from the data CC,
corresponding to the class k that there has been interleaving of the type that scatters
25 the bits forming said class k and arranges them within a bit sequence of another
_class j, the de-interleaving device 107 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.
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device for executing the latter type of de-interleaving is described in

detail bel ow. The de-interl eaving device 107
supplies the de-interl eaved class data for each class' to
the class data error protection processing device 108. 5

The data need&829¥3008| ass data error corrddtion decodi ng or error

det ecti on, such as the number of bits of each class, the
encoding ratio of each class, the nunber of bits of each

class error detectiTha devite, fot lereating the datidr gppe oh leditefefing is described in
class, and the like, are supplied fromthe frame-form ng data error

protection  detail below. processing part 106 to this class data error
protection process | ass dat a

' V| 108., 10 ) . Th
error protection p'rTBg ?'\f/‘ 38%‘5’99 dfﬁ'_ée i 1951 pplies, the ,dg-,lnterleavgd f:class data for
correction deggty Agss¥h t%élgﬁgﬁégﬁéﬂ @@}eﬁ%n @’Bg%es aafe%icg, , 1n accordance

with these ) ver ass a that has been
processed to the deh@@afa needed for class data error correctibh deB&dify bPErrdF QtE&ichoON
as

device relating to the present enbodi nent is enpl oyed
descri bed abosech k¢ the npmber bf bits of eashp clads whieheridodinghriatio tof eladh GiegsgEse | N
the error protection content to be applied to each cl ass,

15
since the conPHBRPLef Rits 9f-eagh dpseipitoridetaction code, the encoding giggeihm etieacit 0 a
devi t hat - -f i . i ndi ti t.h t t f ]
the error profast, B (S BRE. o Bublied i, B fi8vetotming <ot oh otestough
the sorting Oprocessing part 706 to thik Eﬁs@ﬁéﬁ@&?bﬁeéﬁaﬁl p%c@@éﬁu@@eﬁé@ﬂéjer forms

error protection corresponding to eac | N accor dance

wi t 0t hi s frane-f oThe ngasiaidata 2fror protection processing pértr 1082 ifpleMentsC @Roei NY
to the present enbodi nent, since the frame-formng dat a
cont ai ni ng dafresian daeqding enriras sietestion fr eapl class datap inacoordance mithitbese
applied to m t he transm ssion

o each class is transmtted fr
side to the r 338 ?ﬂ%‘bel'g?raéhedéﬁsc‘%?a Mﬁas been processed to ‘BSHF%‘?ﬂer-of the error

-protection to be a | t fé@ﬁ;ﬁ, I ndj -

formng data is de'lt;P gllrém&ﬂoerﬁ %y t e&%vgcc?g'ie\%ﬁ P]% ﬂgilhgjotrg%vn?%@rbgﬁiﬁ él'nggf%rngloyed

possi bl e to pas desanbedZbove, it is possiblerto GespopHNaH fléMibilfly & dhdlges 8k MY error

detection, or de-interleaving of the class data. Therefore,

thef® is no npwiectien eontentiebe appliedto each ¢iassesinoe thercontiguration is sudtethapiplsi ed
r. that is trapsmtted, and it becones

possi bl e to « PRREHEG TR B Heuios it generates raedorysh i Iniibg A8 SPRER i on

oD o o8 S phARIRTIOB A5 LIVER, AR Pling oo 1o e

recel vi ng the parameters, and a device that performs error protection corresponding to each
class, in accordance with this frame-forming data.

20 Furthermore, 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 nb 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
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I nformed of said configuration by neans of the frame-formng data, it is

possi ble for the receiving side device to properly execute error correction

decodi ng, error detection, or de-interleaving of class data

for each class, even if the franme has a variable frane

| ength, with W?@:am%er of bits fluctuatih over tine. 5

(3) The Interleaving Device and the De-interl eaving Device

FIG 4 is a block diagram showi ng an exanple of a configuration of an

i nterl eavi ng sldy deviceisinforieat] df saldroanfiguratiorstyzmeansief \thecfearh84orofing deta, it is

transm ssi on side ' I n said enbodi nent.

Thi s i nt er | eaRassipleitey thecreceiving @ids deviaerigtprerarlyexesute rer icenestiy degoding,

scattering 10 . the hitg formng the class data of a.class K,

T angi ng-t heRTdetpctionsal Gt leiian i e e 1o saof Sads, vpfl 1 g Thweiasa o

anot her cl ass_|,.n . : ' . where the bit
Variable frame Jength, with the. numiger U?l?l?s’aﬂrgg{qahéﬁo@%ﬁ\e.

sequence of craetara O%eng‘ ass 'S nﬁ err bi t

sequgnce of the cl @yThdahtarietviry Beicd arldh&DRUMerle&lify Dblise f or M ng the bit
sequences Dlerr] and Do are supplied to the interleaving

devi ce synchr onousFia. w fish at bleck idtagedno cdho®ing. an Example of a configuration oAsanshown
in FIG 4, this interleaving device includes as primary structural

el enents a winteriggving devies; poyide o Mg synthesizingdeyjse, 104 of sherkaesisgjen sidend a -
r eadi ng o . ress supply part 530. '
Here, the ope'Pgﬁldn%jn?%q'fﬁ?@‘ 520 is a storage device for storing the bit
sequences Dferr] afgs ﬁ?ﬂt@ﬂé&vin‘dﬂd&ﬁbeai_ & H&ié@tﬂaﬂb@ﬁérﬁ%vﬁﬂarlehﬂné 'B? SReRSTHY
enbodi mrent, a 20 plurality of storage areas w th continuods
addi@sses . ar ethedite tdranthd the clase ditaefiaaddss&f arranging them within thietst sssgaergeofar eas

of the operating menory 520, and the bits are stored in their
respective st¥P&lRss datgf another class /. It shoul'd bé noted that in

e ol ont 1.1 S Bing ke M DEHERRERRLs oS g et Byong B2 ©
bont oy PRI ek B Ui 00 ko Ve Biitaa S,
and D[ err] t oarid®, apasupplicddo eneyleadil devick syhehrprauefositthe bt atbcR CLUK €
bits fromthis operating nenory 520 in a sequence that differs from when
t he}dwer e As shown ip F@.c4, this interleaving device includes as primary structural
elements a writing address supply part 510, an operating memory 510, and a reading
‘address supply part 530.
Here, the operating memory 520 is a storage device for storing the bit
sequences D; and D, which are to be interleaved. In the present embodiment, a
20 plurality of storage areas with continuous addresses are selected for use from all of
the storage areas of the operating memory 520, and the bits are stored in their
respective storage areas.
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.
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writing address supply part 510 is a device that executes a specified
address-generating programin order to generate synchronously with the tine
cl ock CLK the witing address WADh t hat specifies the
witing destination of the bits formng the bit sequence
Derr], and t He 2@?’?’99919 address WADd t hat $pecifies the witing 5
destination of the bits formng the bit sequence D err], and supplies them

to the operating nenory 520, when the bits are witten to
t he operating nenorgheb@fiing address supply part 570 is a Hevitd ¢hatxecuted @nspdcifiedf
the witing addresses needed for witing the bits into t he

oper ati ng nenwdgressmeneiting prograjein pedenép genasatgrsyachroneusiyNmitls shetime clock

1091621100 g1 .y il BTt SOebet B 05 BT B 00

generates the fﬁﬁrﬂgé‘% hit sequencerlg,,, gg%th%%tﬁ\?jﬁd%g@s WWADHSRY ingciﬁé]setlh? ivs;rﬁing

recorded in the operating 'neno gene

synclg onousl y dastifatioR eofbine BitsO fdfmfrlgitnaY bR eReuéhded D3 éﬁ@%iuﬁglﬂé them to the
addr ess-generating - program when the END synbol is recelved,

and suppl i es tdperatiogdiempry §20,adenRiAdbits are written to the operating eneppory &20.ng
menory 520 15 FIG 5 is a block diagramshow ng the
addr ess- gener at i ng FAG8IMQrahen all of the writing addsesses needesd for weiting theibitg into

addr ess suppl 0] e ndpoi nt. of har e e

The address- gé?}éé)gé%rlaﬁé 'EF'E)@& ﬁ’rﬁ'%h@&?f@ghge@% g?rhqrgtgmg ENDP swiehql indicalipg,
part 510 is fQﬁiHWstbWéHt%tﬁe%aéin?aﬁ@#&%&ﬁén%&@ﬁ a p-scal e counter 510B, an
m scal e counter 5I0C, an AND gate 510D, and an adder 510E.
Her €10 t he p-scal e Citienveading @ddress supply part 830 ¢o drievick hikatjeheiteicthe Goldind he
writing address WADh for the bits formng the _ bi t seque%-ce
Dl err] has a |a96kses £AR fos seqqingthg b@élrﬁﬁoeééedﬂaltn%omratlmgampmaasao,muawng
510A, and an er, addr ess. desi t ed "0". , The
p-scal e count ilf&gilargngtfs Wit ﬁl? @gﬁﬂ% ﬁgﬁ&y T’ﬁ&”tmgtaﬁ?"t?gﬁd@_dﬂ"?ﬁﬁ@?"?@"g

The AND gat e STt BB NI SybAIEE rectEH Rbs ek e KB addiess AAR -
after the p-sdathe aperatingmemdhpsg0 el ds a count -over. ’
The mscal e counter 510C carries out counting of the bit clock CLK supplied
via 1his AND gate FI8D5 Thea dinskt diagrage showinge the ssidressgsnenating 5alg@itymel ds

ZS the bit cl 85%&8%%\{ @l\éev&ritmg%gdriegs g@p%rll ;?asrt g}ot tjronrﬁ?ﬁe s%dp%}cnttg haErQ%ér’e. as long
The address-generating algorithm according to this writing address supply
part 510 is formed from a p-scale counter 5104, a p-scale counter 510B, an m-scale
_ counter 570C, an AND gate 510D, and an adder 510E. Here, the p-scale counter
20 510A counts the bit clock CLK. The writing address WADAh for the bits forming the
bit sequence D, has a lower address with a counter value of the p-scale counter
510A, and an upper address designated as “0”.
The p-scale counter 5710A stops the counting of the bit clock CLK when the
count value changes p number of times, yielding a count-over.
25 The AND gate 570D supplies the bit clock CLK to the m-scale counter 510C,
after the p-scale counter 510A yields a count-over.
The m-scale counter 510C carries out counting of the bit clock CLK supplied
via this AND gate 570D. The count value of the m-scale counter 510C yields a

count-over when it changes m times, but after that, as long as the bit clock CLK is
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count is repeated again fromthe initial value "0". The p-scale counter
510B adds counting values "1" at a time each tinme the mscale counter 510C
yields a count-over. The adder 510E adds "1" to the count
val ue of the mscal e counter 510C and transmts the result.
5 F0263/390% writing address WADM t hat specifies the witing
destination of the bits _ formng the bit sequence Derr] is
such that the count value of the p-counter 510B is a | ower
address and t heuppliddytifie eMintisoiepédted agaia frob fhie initialvaluepoer Tadgrsaie counter
FIG 6 is a block diagram show ng a sanple configuration of the reading
addr ess suppl y519& adds3ountirigivalues ot at @ timrieachdinag il ng-spale cogBer 510G yielde @

froma p- 10 scal e counter 530A and an (mtl)-scal e counter H30B.
The ( mes) - scal @UBbRYRrefhS addsr 108 Rids “ & Jo o ant B Y NG Gostele g ary 5188 b i
clock CLK. The -t§cal etsﬁ){eu%t q{] 530A I ncrenments its counter
val ue by "1" € e gegdotint of the (mtl) -scal e counter

530B ghanges m+1l tiARSwAfh h&drBsd WADY the dpatifiéthe @lifitey déstination of the bits
The read address RAD i s {s“ﬁbch trhat t he countpgval ue of ttﬁlgl S p-scal e counter

15 58fing sheabit seaieneel Oy, ésSsychathak thé eountwaiuevef the padountee 5708 is a
(mtl) -scal e counter 530B is an upper address.

The above is doweraddress anddee pyputsiataef theyaddes $i705 s an veRer gldiepe

I nterl eavi ng . evi ce. . ' Fol lpywing is a
description of intefBedisny q?cf%l éﬂgﬁfr‘eﬁhwnfﬂ & SaTRle sanfiguration ?8“\49 feading
device, with r I T : his
i nterl eavi ng dﬁﬁ%%%ﬁ&gﬁﬁe%f n-gﬁ{%alﬁbg aed(r%rirraenstses(}il pBIQ/' pt?gtlsr?gol rfr?ﬁ'ﬂed;m#‘ %ﬁ

cont{Quous st GcaBEcAUNStSS30A be anAT+alistderoolntey 5388. The (m+1)-scale counter -
FIG 7 and FIG 8 show the storage area for interleaving expressed as a
t wo- 530B cadieseeidi enatingrdoothe bacleck TH.v aFhe psstalrlicourten 5304 .

SO oo o SRy e e eren SRS SR e el M EOR,
t ak nbi ' I : “WAhi ch t ak
ke P CorO! @y s S A0 S Y5 € 001 Lok,

the storage areas e Readr&idiess/RAD it daeH tallthd BRIt value of this p-scale counter
addresses are arranged fromleft to right in | ower address order, and the
st or tye 530A is a lower address, and the count value of the (m+1)-scale counter 530B is an

upper address.
The above is a detailed description of the configuration of the interleaving
device.
Following is a description of interleaving implemented by this interleaving
20 device, with reference to FIG. 7 and FIG. 8.
" In this interleaving device, interleaving is implemented by using (m+1) x p
continuous storage areas in the operating memory 520.
FIG. 7 and FIG. 8 show the storage area for interleaving expressed as a two-
dimensional memory space. The various individual addresses correspond to the
25 storage areas in this memory space. An address is formed from a lower address
which can take p combinations of values, and an upper address which can take
(m+1) combinations of values.
In FIG. 7 and FIG. 8, the storage areas which are to have identical upper

addresses are arranged from left to right in lower address order, and the storage



F0263/ 3009 15 areas which are to have
I dentical |ower addresses are arranged fromtop to bottomin
upper address order. As stated above, a series of storage areas with

i denti cal upper addresses shall be called rows, and a series
of storage areas with identical |ower addresses shall be
cal | ed col unm§0263/3009 I n 1Bpl enmenting interleaving, first
of all, the bit sequences that are to be i nterl eaved are

witten sequentially, each in their respective mx n storage areas, one

bit at a timegrédkavhidhhare tovhane iéntical IBweEaddiessek afe WraridedIroRfidHas B6tord e
gener ated by the witing address supply part 510 described

above with relpparasddrass oFdeB. AS stated above, a series of storage aigas withtidentipallippsr
formng the bit sequence Derr] are being supplied to the 10

operating nend ‘}"35% shall sy @ﬁ%'sagpvsm%aﬁ?ee%pf storageiareak withjderiical loweE k
CLK , ol :1'!‘ bk galied Jor: 1 ed out according to the p-scale counter
510A in the V\rafl?eﬁ%f g 88 supply part 510. Al so, the

writigng address VAR ihSieM@ g?h?éﬁeaﬁﬁ&t fisPioP Q! fe &P%Qg ences, that are to be
val ue of the p-scale counter 10A as a | ower address as an upper

addr ess, interleaved are varitténisequentialigRlatie th their téspeamrmwmonagéareas%ﬁb
synchronousl y with the bit clock CLK 15 Consequently, as
shown in FI G bitat @ﬁ@ep Wh‘?%“ﬁ%\”ﬁimgglst%mﬁﬂt tggqu@nggd@pgeqs]argrggnerated by

\Anf(ralrr; ;n 5|28t ]9 Oihheewrllt%g a resrscs)\lljvppy hg I gféa%qq 8 i3 oeveavglﬁa e%crergcreeto %P(g r&t INggt

followng the bil Sffiden %@rfsﬂmmghﬁerﬂuxs htS D04 Blind | %pwetdh&f%bence

Dierr] are supplie operati1 ng nenory y c rono he” bi t

cl oqlp CLK. 20operating memory 520 synthrohbBeslyraatat ihatbit tlaek mmtmaga.paobh@l_b( t
clock CLK is carried out by the m scal e counter 510C in the

writing addreseurtings garged oubacordingito the @dstiale eaunter &784rin the writing address
val ue increnment f t he couynter 510B.is executed each tine the

|
m scal e supply part 57@0&%&3 ewiipg @ddresgs V%aﬁﬁge’?ﬁ/%tﬁd qoptainiog the count

witing addre 5 « nt

val ue of the 85"5‘%‘*&2%‘% @i%%’g‘s‘ 23 I(‘))vv\v/gF add ?géts)ag'H g %ﬁéﬁ [];%érré%d?e%g "l
added to the eadRis spplisd fafthé b&raﬁ@cméﬁoﬁfsw@hcrﬁéﬁ&s@s\mmhurbnerocﬁdfmesS
and this witin ress i's supplied to the operating nenory
520 18ynchr onousl y fWongequently, as shown in FIG. 7, thetp blta)form@g Khe bit sequence D, are
Consequently, as sha the initial mbits fromanong the m x

7,
bits written mt%%nﬁ@ foye Wishin tae strrage atgacefithe gperalipg mesmery $28 fekch
storage area ﬁm?érfe%@i‘?@”d' ng tot he

Next, following the bit sequence D,, the m x p bits forming the bit sequence
D, are supplied to the operating memory 520 synchronously with the bit clock CLK.
20 In the meantime, the counting of the bit clock CLK is carried out by the m-
scale counter 570C in the writing address supply part 570, and in addition, a count
value increment of the p-scale counter 570B is executed each time the m-scale
counter 570C vyields a count-over. Moreover, a writing address WADJ is generated
that contains the count value of the p-scale counter 510B as a Iowef 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
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fromthe second row of the first colum, and into the operating nenory
520, and then the mbits are witten into each storage area correspondi ng

to the (mtl)th row, fromthe second row of the second
columm, and s r until the final mbits (i.e., the pth
bit) are Wit%@%ﬁoq/#da’g each storage area cdfresponding to the 5

(mtl)th row, fromthe second colum of thepth col um.

Next, the bits that are thusly witten into the operating nmenory 520 are
read (m+1)th raw, framstbg secane rotvadf th firtecatunfim, candviitethé besrativey Mewlory t en.
In this reading operation, reading addresses are generated by the reading
addr ess suppl g%a?’td thep the gt lblt%é‘éﬁ written frte @aeh storage Brea ca@responding to the

ot 13 oS, Y 08 Ao 6 S P
increment with g QLent th\éaﬁtHat? are wntﬁn l?to _e[?ch sto']aeq aneﬁ &frregagna?ngs e

counter 530A is executed ‘ea trne sca

530B5yi el ds a{me1)th roay from th@sammarco|umnrcﬂmbp't§caldﬁfness that contains the
count val ue of the p-scale counter 530A as a | ower address,

and the count val ublexs thet'mts(thaila)re thusly written lntmhelcmemngtrmm&?(ﬁoweaéadlpper

address is su&?ﬁlled to erating nenory 520 _
synchr onous| y " $99UeRee P*(d r3 frRmew ntheywerewntten : Oonsequently,

as shown in FIG. 8 h 1 recorded

storage area of t he Hs{ g%adcg tﬂ:lerat:o% f%a(dmép%c;agﬁslga %rﬁﬂ‘?ra&!ﬁgbﬁiﬁe Feading ang
then the address supply gaftisD débé%eﬁ%@fr@fé%dc@ tG R g3t orage area of the
second columm are read, and so forth, until finally, the

(m+19 bits recor delihatris tasay, ﬂteocm.gﬁngmﬁhedit ctldruk QLK i< chrden oal By TRea@Eh+1)-
Due to the above-described interleaving, the bits formng the bit
sequence ' Scale counter 5388, apg in, pdition, & @L@HV%{H%I ingreraernj avithaa cequtalalue of

oA and-op; 1" Okt o8 p-sBE 4B £ I xePlied opo i e dmate D eruL
the interl eavssup giens @ourtover. Moreover, a reading afd?ééé’t%{&nia?nsathgﬁaﬁﬁt'\}%id on of

the de-interleaving device provided to 'ving s
devi ce. - of the p-scale counter 5304 @s d bwes addiess canddiha gbann \fdMé/\bﬂﬁeE(mH)
con%égurat ion of this de-interleaving device. -

scale counter 530B as an upper address is supplied to the operating memory 520

synchronously with the bit clock CLK.

Consequently, as shown in FIG. 8, first of all, the (m+1) bits recorded in each
storage area of the first column in the operating memory 520 are read, and then the
(m+1) bits recorded in each storage area of the second column are read, and so forth,
20 until finally, the (m-+1) bits recorded in each storage area of the pth column are read.

| Due to the above-described interleaving, the p bits forming the bit sequence
D, are scattered and arranged at equal intervals within the bit sequence D,, as
shown in FIGS. 9A and 9B.
The above was a detailed description of the interleaving device.
25 Following is a description of the de-interleaving device provided to the
receiving side device.
FIG. 10 is_ a block diagram showing a configuration of this de-interleaving

device.
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I nterl eaving has been inplenented in the transm ssion side device by
scattering the bits formng the class data of class k, arranging them

within the bit sequence of the class data of another class
], this de-interl eaving device restores the cl ass data of
the un-interl| E8R3BPass by renoving the B7ts of the class data of class k
5 fromthe bit sequence of the class data of class j.

To this de-interleaving device are supplied, synchronously with the bit

cl ock When Giitérledving Hagrblerimplehidnted iarthe Gendrisibh tsi

Dierr] of the class data of class k and the bit sequernce

Dl err] of theseattggng the bitsoformingdbe class data of class k, arranging thefinwdthin the bit

de-interl eaving device conprises.a I ti address supply part 610, an 10
operating nend e@%?ﬁgﬁﬂggs (g of Aget ﬁfd?l%%‘s!’ WisHa-iptesigpying dgvice restores the

e S o Dbk Bla BRI Ekd By Bistl B oIy {h8% S of i Hash Uald ' PREH ' N

De-i Bt er | eavi figmGigdBit Sddtiehde dfftige gggg:mopaaégji ting these supplied bits to
t he operating nenory 620, and'the process of reading these

bits fromthe oper#o thig dédnterleaving devicenaratsupplEa) syrchporpaghavithethie it cleé f er s
fromvvhentheé were witten. . ) Wiile the bits formng
the recei ved FH&nthedme1huiprhits ferpling the hitssegrenaspy eftthe glass data of class k and

menory 620 s k | the bi | ock,CLK, the witing address suppl
part a yﬂ%?'t%gawg?wgtﬁfggasgd?t?e‘?ic%sgﬁ addre'ss-generafc']i ng programpltooy
generate the witifgs de-interleaving device_aéyi'ﬁ;ﬁﬁés Wit@%ré@sn&dp]y é%?% Igiﬁ: &k

operating nenory 620 synchronously with'the bit

Thi 80w i ti ng cptlategmemony|620 prd a @hAing @8idRSs eGpply partbsgur ati on identical to
that of the reading address supply part 530 in the interleaving device (see
FIG 6). = - - Here, the operating mgypeny G20 is jarsteriage clavice simitanits ther operating -
addr ess suppl art 0, t.he counting o the bit clock is
carried out b e&’ﬁgﬁﬁﬁes'etﬂlﬁavmvg‘ﬁ{and in addition, the p-scale 25 -
count er i ncrenment spsirtefcavink Soni ol € zscale
counter yields e b Ogﬁgﬂgﬁttﬁ%\%%sf/gfg’é’&gﬁéggﬁuﬁw er'fléa"?dg)r k@s WAD

that cont ai nsodenatingonemonyab20e amid thBeprocess of reading these- Bi&2Hr6m AL YpRFatRg @
| ower address, and the count value of the (mtl)-scal e counter :

as Hh upper dBEMeEH20dn asppuense thad diffees frave when theymeare myitté20 synchr onousl y

with the . it cloc ,
While the%nts form?ngkthe received frame are being supplied to the operating

memory 620 synchronously with the bit block CLK, the writing address supply part
670 executes a specified address-generating program to generate the writing
address WAD, supplying it to the operating memory 620 synchronously with the bit
20 clock CLK.
This writing address supply part 670 possesses a configuration identical to
that of the reading address supply part 530 in the interleaving device (see FIG. 6). |
Moreover, in the case of this writing address supply part 610, the countihg of
the bit clock is carried out by the (m+1)-scale counter, and in addition, the p-scale
25 counter increments its counter value by “1” each time the (m+1)-scale counter yields
a count-over. Moreover, a writing addfess WAD that contains the count value of the
p-scale counter as a lower address, and the count value of the (m+1)-scale counter
as an upper address is supplied to the operating memory 620 synchronously with the

bit clock.
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Consequently, as shown in FIG 8, the initial (ml) bits are witten to

each storage area of the first colum in the operating
menory 620, and then the (m+l) bits are witten into each
storage area Qf the second colum, and so forth, until the final

(m¥1) bits (i FB2633098 pth bit) are wittedBinto each storage area of the
pt h col um. 5 The pl acenent of each bit in the
operating nenory 620 at this time is in agreenent with the

position of these Bohsequently, taseshoandn Gt Bethetinitialhinap ditatare @ritten to each

menory 620 of the interleaving device prior to being transmtted fromthe

transni ssi on §lomgefEea efdhe first column in the operating memygry 620, randghercibedmaf) bits t i ng

all of the bitsfotﬁrri.n thﬁreceivedfrarreto erating
% 8t o

he 10
rerory 620 1 s SERGS Bie 18 FeroRd PRy B spdo ot B8 8l { e
di dd s i L 610.
readi ng.addr egs. BRI RS i ad A el bRAa G ARESE I MR LR |

Thi s readi ng ress ‘sup possesses a guration rdentical to
t hat s5of the writinghégficemens bPBAaoh BiRtfin el Bpératihd) thé 62023t thid RY i€ (see
FIG 5). Moreover, in the case of this reading

addr ess suppl agreament@ih thérgositiomof thesefbittSwhen they arehwrittert tocthecperating S
carried out by the p-scale counter. Moreover, a reading address .

RADh t hat conm 620 Ghuthe (Piarieevipg dewics,-Ritoa| to hsing: &anemitied| fioRer the

address, and H%nsmissioqlsidedevi;eo." as an upper address is generated, and

supplied to t operating nenory 620 synchronously with the
bit clock. When the process of WRHISAILGthé Bits AstmiiONe rb&eivddGr P
bits form ng the bit seune)nce D[err]nﬁare 20 ' reacﬁ r'om e%'ﬁ%tés?%r age

ar ed0cor r espoapkérating roembry 620i is icampletad, ithe END sigral inticatihghisis upplied to the
620. i Next, in the case of the reading address supply
part 630, i heréadingaddcpss supplepart 630 from the writing addressupplyiRat$7@arri ed out by -
the mscale counter,. and.in dition, a t val ue i L .
increment with a ngﬁ?e%%ggcg?ss[ REPRly. B%rg%ggé’Bfﬁﬂsﬁ?s pLopfigirationfdenticr 19 e
the m 25  that of the wrififPadiIré 4l @18 thel 3 evicL 52 .
readi ng address RAD%W?ha C(I;nt aiuhgﬁlpﬁ the I%'Hé?h cegh%gt\%%?{%{ésl)'f the
p-scal e counter asMardover in thd¢dass of thisndadifgaddrosy supplylRarésd, B counting of

m scal e counter plus "1" as an upper address is generated and supplied to
t hel® - the bit clogk &LdS isrrgrminskayt Py &me0p-soale spwiter sMgreaverha reasling addressc k

CLK. RADAh that contains the count value of the p-scale counter as a lower address, and

“0" as an upper address is generated, and supplied to the operating memory 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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showmn in FIG 7, the initial mbits fromanong the mx p bits

forming the bit sequence Derr] are read from each storage area
corresponding to the : (mtl)th row fromthe second row of the
first colum in the operating nmenory 620. ' Then, the

follow ng m bQ2833089 r ead from each storab% area corresponding to the 5
(mtl)th row fromthe second row of the second colum in the operating
menory 620, and the followng mbits are read from each

storage area corr eSpmedualyf as $Howvn in FIG. 7, the initial m(bits fipthamonyg theenmxiphisits
second row of the third colum, and so forth, until the final m

bits (i.e., tiemipginebit peauyence Sacdre read Bomieash starage alfeeapqt@ﬁa@wlamm e to
h 1)th f t f the pth 10
0 (TN o e SR RS BB W e o

conpletely tha,dieyed fbﬂoﬂﬁ‘ngtrn? s UrB rb &4 YoRH oG Si0F daég.éo%s;ftﬁ@ﬁng% fe
i nterl eavi ng | an

i
evi ce, restores thhe ori gl na

un-igterl eav e(ih-ﬁPWwa from the second row of the second ¢olGA i e RPerfihg themtay 620 t he
exanpl e above, although the case where the bit sequence

Dierr] of cl aa ke Blléwinged Hitsoaneprelit froraredch storbge asea)cemespobfiingrip e
class j is 15 formed fromm x bits is explained, the case where

p .0 ] !
the number of (Thitth rew frame the gecond row of the third celugiefiack seyferth, pntilhe fnalm

I nteger nmul tip]e. Qf ' | I ' . | e _ _
It Is possibl %%Et%g'eﬁr%l bo@ bgi %'e%t '%%g§'l§)ﬁlc§a%hh%{f'1a§éniq[r%aa%ﬁ{essgglﬁgﬁigd&@& 0+1?tﬁ'e bi t
sequence row from the secéhd®fold of e ptRcBlupnli t | ength that is an integer
multiple of the bit length, and then renoving the dummy bits

afted interl eavi ngAdccordingly! ¢Hee dte-infdfleaving device performs advbropevation tHat is

configurations of the devices for interleaving and de- ] .

i nt er | eavi ng eRsmRietelydhe sexeree afrthe intarleayingcpasiermed ithifiecense f dhey interiesying

capabl e of rfarm na tpeI I nt '?Fl eavi ng and de-interl eaving
-interleaved fram

needed in 'thedeﬁ’lic&ﬁ?ﬂ '%P?B%%Hﬁﬁsﬂiﬂna' _ _ %re not linited thereto.
In addition to they élbcﬁ)(c?b@'ﬁétﬁ& kR h iﬂ@%x&wﬁ@?ﬁ@h@?dﬁhoué(%@rchﬁéwrgﬁ-tﬁé'ﬂsitbe .
ed in a odi nent s,

25 I mpl ement vari ety of e exanpl es of which are
gi ven bel ow. detuence D, of class k is fofyied &®en p ibits iahid phes it [sequdrweadagft cldss j is
different circunstances by repeated use of the I nterl eavi ng
deviZe descrifoaaediioman *xThits dsrexplpied clhetaase e thenpumberaefibilg of Hae bits

needed when Vs(j‘erqiuch_se b,,y iQ %gt a?r}c in{erétere rrnluﬁigl\éio?g isa g\lgo ipgg)slitﬁg.e G\t tﬁl%'cas'e, 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 muitiple 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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for exanple, classes 1-3 are classes that are to be interleaved, and

cl asses 4-6 are classes that are not to be interleaved, the bits of the

cl ass data of class 1 are scattered and arranged in the
bit sequence of the class data of class 4, the bits of
the class datFP268/389%ss 2 are scattered &M arranged in the bit 5
sequence of the class data of class 5, and the bits of the class data of
class 6 are scattered and arranged in the bit sequence
of the class dat @ When, fasexdimple, classes 1-3 are classes thakane]to\Necinterleavedsandpl e,
cl asses 1-3 are classes that are to be interl eaved, and

cl asses 4-6 are €leasesckb @rmelasges thadtare soble bernterlpavedethe hitgof the cags datae

cl ass data

bit sequence of Phgass Lae 8%%"&’% an %?gngleda}rr' ?hesgi?ts‘teg”re%g? g’gg‘ei?r'%aﬁe‘gwiﬂ Eﬂg
bi t f th | . ' . .
"1 the resul 11 ngErs anEbIebAfie esd i tP Bbed s AlteR AR Enaed In thopit

3 arg sequence of the Gitisk Qfa®flofdlahsas, lanaaRs! bitd of ihe dl@s ddtd Bbclkss 6
sequence. A. Second Enbodi nment

Fol l owi ng i s a darecscafi¢ried and farrahgeddn the bipsespients afriheldassdataof class@ to t he
second 15 enbodi ment of the present invention

In the first enb@iVientforexmRiBRIasHEsIe3 ars classessthahaedo bejnteriapyad, ape

bathvay, it of t eReRegsBRES FEEE s nbfto'oethiEfieditd, 1S Gb TN S Bae 1t o
are identical it gmgaddplaré¥batferdd &t airaNgedtif e Bi@@@éuen@@ro; the class data of

exanpl e, the nunber of bits formng the various classes fall into a nunber
of 1@0 class\g cayalrthersthe its bEthe atass datafof akss 2 abeiscatiersdearticatramged at i 0
of the various classes and t he nunber of error detection

bits of the vari Butbedpadtingditgaguense: @nd themike \pitsiobthe class data of class 3 are. . -
cl asses. Accordi ngl s in the,figfst enbodi,nent descri bed above, when the
o SCaieregind ghenia kihS tesdlRg B BB B arn oo 1 r oot orm ng

data, the nunpegeRbndEhhdifihbNe" €d to the transm ssion

pat hway from t'heesyrr‘lt E}e“;bl zer ){04 will increase and be wasted. 25

Accordi ngly, in tlrollewingtis Rldeseription bf he\snoe protéaibh igvite rélatirg) todihe Bekond
enbodi nent, _ the fixed data anong the frame-formng data are
sentSonly at emiodireenitiohthegresent ingention. - transnission.

FIG 111s a bl- Ochn%é’i rs{a\ gr]ngtg] lr\#erq]tgdetsgllibsedca Q)]:/I, H rcg.éelsovr\;here a plurality of frames

are sequentially delivered to the transmission pathway, it often happens that among
the frame-forming data are identical items that exist throughout the frames. For
example, the number of bits forming the various classes fall 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 7104 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.



F0263/ 3009 21 In the figure, a

fi xed data conputing part 201 conputes the common fi xed dat a
in each frane anong the frame-formng bits, and this fixed data is '

transmtted to ' the receiving side device at the beginning of
the transm ssion. Transm ssion of this fixed data is

acconpl i shed Fb26aBAIOt he use of a tel econBiini cati ons channel 5

separate fromthat used for the franes. Speci fically,

the fixed data of the present enbodinent are the data ECR err] -

ECRl err] indi cati ng, iHeehiguné, osltixedl dathi contputindg partr300r carmputescthienmpnuoate fisgsh| i ed
to each cl ass, and the data EDB[errl_l EDB[ errl I ndi cating
the nunber of daiain eah friree among thidirarme-fasmingdalls, and this fixed data is ramsmiﬂe@tq 0
each class. Furthernore, the fixed data s referabg/ n.h ﬁured. hat
10 t hé¢heoteseivingisite davige ajdhe heginping Pg@& HAnsmissiqns; HENS(RIE? tic
repeat reques ﬁﬁ‘ﬁﬂe

fi xed data st&jg«ggé’aﬁﬁar‘? aézﬁampléshgd tg{ﬁdgb F'e ug? or| ng lfecgrgg‘uggtatéongut put !)y
the fd xed dat es. A frame-form ng
dat a error pr%teé%tg%ghd"g?]gggésésﬂfﬁgﬁggﬁn 102' renoves the fixed. 15

data stored in the s‘pemﬁ&uggﬂqa fixed rdagzeofpiae tprééeht Embodintent frenthe-dava IBORYy dat a -
out put by e frane-form ng data conputing part 101, and
execut es a spd&EGA, indicatingdhe pmmlmtratmof the error-correcting C?%? piplied o pachqlassy -

ding, the addit f t
el ni g | 1 arRoNR ARG RB 2 EDRn drdeing e Ao B ot % ortbuseilo 2ot o

tect
et oA s i g

out f the fran@oiner e‘ueswplsé Bure 4b Pateiveyit, B AR Radtomaiiciepdalt requestjpertthe g
part The cl ass data error

protection prdkeSS|ng part 103" "performs error correction

encodi ng at an encoding ratio specified data ECRlerr], - .ECR e
which are fixed  Next afixeddata tﬂ'&ﬂﬁ PéF&Bé ﬁe‘('ﬁ%%l" is!%Ehg 3§%dad§t?8pkb'££%art
202, or adds r _ of a 25 nunber of bits
specified by t qﬁ% a?ﬁft%%ﬁ&&m Baﬁ%@@{ err] to the class data of the classes

1-n. Aframe-form@@at&)éﬁbhpﬁité’dﬁbn brotegsing pas T02arefroassthedixeiing
dat a ot her than the fixed data t hat has under gone error

protgeti on by datestbreahin thefixedriatal stocagerpant 202 frane the fmme-forming data output by
processing part 102' and the class_data that has under ong. ﬁrror {) %ectlon
gr&c ie ot

by the - theframe-forming,datagamputing Rart 1o fBL PR &GP
synthesizes th (err r ggrge iof r(]e?\cr:noé' r?g, 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 703’ 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, — EDBn 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 702’ 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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reci pient via the transm ssion pathway. It should be noted that the
interleaving that is performed on the class data in this synthesizer 104 is
of the sane type as in the first enbodi nent.

As described above, in the present enbodi nent, the fixed data (the data 5
ECR[ err] - ECF283/3POS EpBlerr] - EDB[err])22f the frame-forning data are

sent only at the begi nning of the transm ssion, while during
the transm ssion, the frame-form ng data ot her than the

fixed data (tthemdit the@BLipient vie 16B[tearsissisr pathivay. JCshouldl )beanated ehdt the each
frame. The receiving side device receives the fixed

data at the botgrieavingthetistpedormed on the class data ip i gyrdhesizer 184 iscef thpamei s
recei ved the data o t by the synthesizer 104. Then, 10 t he
configurati oﬁyB?a?Wghgﬁ'ﬁh%%B?g?‘ﬁﬂyrecei ved data is determned according to

- the ' i wdata ioidiall ' '”ﬁ‘?ﬂ - aga-ﬁf ) dat a
other than the fi x%gd dég#'gg& ol i’ e F*eée?]ggég?(b\?’gh ’e{rhggf{){egr. h(g.{enzljés}gt o]
say,sthe encogCRg - BORD, DB, he EDB.YSeistheaffamBlidrmiriy WBR are sent only_at the
nunber of error detection bits of the classes are determi ned by Tixed data,
and beginningnafrties tramsmissien, whitealuring the tansofissierg thecframe-formingwddta as
the encoding algorithmo each class, presence or absence or

f 15
type of inter9teenthanthe fixed dalp dhadataCBy— CBarfeCs — CC,) are sentin each fameng dat a

data ot hor that tn0" FARENEcHE 5 g et dran e FEY Gl op HE0ENRE G e 1,
data that  yansmission, afterVifich! RAREEVEE tHRN det4 oGBLE g;ﬁfﬂe%ammésizaﬁmd.amrgat-a_
error protection processing part 103", I's decoded, making it

post bl e t o rthetconfigurdtionosfithe framedeftthe reédived data is determined racesrdimgctarthe wit h

the present enbodi nent, the fixed data that is common to al |
the franes i sfixedrdata inijaliytreeqived,and dhe frgmerformiag waten sthes $hasnther Bededate hat
at every

i ng o’ addFPRHAINCTRABE T Tt A . e Sheodil rand S feSecs b freehe "

synt hesi zer 8 &f'@ﬁ[cﬂeﬁ%éﬁ%ﬂ@%%& mé%iées are de rrnined by fixed data, ahll'

shoul d be noted that, ard to fiIx data, althoughthe case of the

25 - mobver-Hd muirhiber- of KliS] ofrgalchi dabise aé iwkl) dshtheegioding Galgictithra off
each class, and the case of the data EDB[err] - EDB[err]
i ndi®at i ng t heachralass, pesends onahsence ofupe difintedeaying, aess detexnained by frame-

descr | bed. g 35Sk SHESPTS Pl | TRRRE. 0 S Bk HRRF B

0o USRS RahAIAT e S5 v eroved doy o BRI

ECR[ err] ‘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 trahsmission, rather that at every
frame, thereby making it possible to refrain from adding an additional number of bits
to be sent from the synthesizer 704 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,,



F0263/ 3009 23 I ndi cating the

encodi ng ratio of each class, or the data EDB[err] - EDB[err] indicating

t he nunber of error detection bits of each class is fixed,

t hose data al one can be used as fixed data. -

B. Third Enbodi nent 5 Following is a description of the
error protectfd833809 ce relating to the t38 rd enbodi ment of
the present invention. In the above-described first
enbodi nent or second enbodi nent, the content of a portion of

t he frane-f orintiogingahe ensodingttiodf eacts elaes, ar they data. EDB — EDBpihdicatiritethe

IS the case where the encoding ratios for error correction encodi ng capabl e
of being 10 number of error detastion bits of aagh clasa isfixgd: thoss dala eleneican besisgd @sonl y
of a few types, .aor. the case where t he nunber of bits of
error detectiBR988%e to be added to the class data of sone

classes is Iigﬁ trﬁﬂ'dté?ngbéiﬁ'\‘@n%ypes' Accordingly, in cases where a portion of
t he content ) of frame-formng data is |linmted to a few types,

it ig thought thatrdiB@ingUsitedesetiptiinl & the error protection de¥RB!relefing A6 the third
transm ssion pathway wl'l increase and be wasted, as in the first and 1

second enbodiemiddiméntaf theqpresent inweritiogur at i on t hat sends ‘each type of frane-

form ng data to each frane. ] ] ) Accordingly, in the error
protection devi ce Indhegbeng-describad firsh erabedimert ersecond,embodiment, the contentt e

that oo ot SBdhon &g HERE iiita B Il B ovmel BT cOR Ber IR diert o on
methods. 20 js the case wher?t%églgr&@gﬁb W&iJsrfaﬁgfréerdF?eEﬁbrﬁé}id%g@é %abgﬁl&%?'béiﬁ es,

the frame-formng data o pes 1S sént at

t hetdegi nni ngapplied Rethk Icki8s kiafsdf @Omeadlaysgs e dniyof a fkntypés, @ the case where
assi gned to each. . b. During transm ssion, the class data of
each cl ass -t Hae nymber ofibityyeherrer dejection code to be added to the clesa detaaf semeent -

t oget her wit gﬂ%%ﬁégsﬁg%lkg&éﬁ fafé‘vﬁh/pggzi %@g&?dht@%&f v%ﬁg'_efaopror'rtilor}lgof tr'%eS content

data corresp
ae: o b s SRR LSHIRE 1 S804 i lmb i
figure, a fixamténtie tramnsisdion patiwavill Httedsapadsbé Meastbal astifake iifst tapd

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 embodiment, 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



undergo error protection, and it also sends the frane-form ng data of the

type that F0263/ 3009 24
are limted to the encoding algorithmthat is used, as well as the
identifier assigned to each, to the receiving side device,
using a tel econmuni cations channel separate fromthat used

for the franek0288/30R® begi nning of the redpective transm ssions.

For exanple, if out of the frame-form ng data, the encoding ratios of the
5 classes are limted to two types, then two types of data ECR
i ndi cati ng t haredifiiettd the encoding algorithm thiakis @séd, asmblitasthé identifiel ngsignddoto

i dentifying themare sent, and furthernore, if the error

det ection bi teaphtethe tHceiving sitle sievice,ausing iantelesgmmuniogtions, peannet separatgo
types of data ' ating .the content thereof, and two

i dentifiers f%?mit’&éHﬁ?qvmﬁf‘iaE%%R%k@%&ﬂ"ﬁ" of the respective ransrissiRgs| 4 be
dthat it is desi . i h
fored hal 1L i kg e bR oA Ahind Gl A8 e Pl B "

The grane- f or ghd@stré AmROARIiWd §pesitherl- o typedbf HAB ECHIndicHiRg ¥e bohtbme
first and second enbodi nrents. However, since the class

confi gur at i onthefeof, laad ftwa idestifiess for identifying them are sentdandfugietmorbyif thei errdred,
as di scussed above, a portion of the frame-form ng data will
2

al so be | i m t@efectiop bit numbers of the classes areflimited_te dwertiings dhem twe ipes rkdatao
perforns the

P F e for m nEABRAIFTISE FEca TR Tratie Pt s e o BRvivids MeRuerecpert
transm ssion jpgpduicBe ndfd t!]}n%iEit i%%%@fcriéﬁlé Hat ﬁ%%b%féj%%gorglgtﬁ?éd sBﬁﬂ%t e ditibrsay.

t he frame- rmng data converter puts additiona

dat #0r el at i ngsil@willd suwe@d reeeive RtusingeARQ or the like. ‘begi nning of the
transm ssion, out of the frame-form ng data according to the frame- 20
f ormi ng -dat a conpulhefiapefarmirgidata pemputing: pamg’aics whthe same type as émthedirstt he
begi nni ng f the transni ssio anely, what is suybstituted
for the gorr cbARRORG embeRimentsa, Kowover, since the dAsS”sqriptiaon of a,framss 5o
the frame-forpm, , . T . ’ .

tgﬂfe(rilgérﬁ, blﬂﬁlﬂﬂt@g,aééjallsm{ag%%yéﬁéoﬁ% toPﬂ’le frame-for '?ﬂnd?tﬁat i s

begi nning of t nsm ssion and Trmt encodi ng al gori

used, it iS willalsobelimited. Not the data indicating the content, but rather,
but what is substituted for the 25 correspondi ng identifier,
thatSis out put, asAvme-tosminghdata icopvertes302dperfarms athe daliaving processing by

execut o spect HPULH By GG SR W or B8 JERETEg e GRS f R ROt R and
;Fe this tine. tr%nnsmésrs!ri%fﬁéd'{e %fgéri?doé?'éqgérﬁihgr éés?dﬂﬁa ft<9 Egaﬂ?ngga{?EsatoCé%\E}Yﬁretf%méoz'
forming data converter 302 outputs additional data relating to what was sent at the
beginning of the transmission, out of the frame-forming data aécording to the frame-
20 forming data computing part 701, 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.



code can be added to the configuration. : F0263/ 3009
25 On the other hand, as in the first enbodi nent,
the class data error protection processing part 103
determ nes the error detection code and error-correcting code

W th respect E:g the classes 1-n separated by the frame-form ng data
conputi ng par 263/3009 101. 5 25 Moreover, the

synt hesi zer 104 gathers the additional data and the identifiers
t hat have undergone error correction, along with the classes that have

under gone On the other hartd, ao it thetfirstremisodithért sthe @fas iata erpdttprbtedtisim t S
themto the recipient via the _ transm ssi on pat hway.
Thus, in the PioseIsiNg parbd6? setermings dhd eunie détectininepdézand erfortoprestinghaddenr e

10 i m.ted by t encodi al gorithns that are used and the

i dentifiers a¥if ﬁ?@&xﬁtﬂgg%f%sses {'H sepatated byn';'feé" %ﬁgﬂ'\"gt"é@ eRmputing Rare

begi nni ng of {4e transm ssion, while during the transm ssion
thereafter, the data of each class that has undergone error correction is

trangnitted al ong Miokddver)ehd sizeP 184 gafersAthk HdiiBRAl datCSd ﬂi‘ériaér‘ltﬁiﬁﬁs and
addi ti onal data. 15 Therefore, on the
recei ving sidibat hitehumdesganet ertar domestiorgratong Wwitre tHer elasses that have undergone
form ng data of txé)es that are limted by the encoding algorithmthat is
used, the error Correction, synihasizes (themg andt ansmitshthem tg/hes regipieohwia the

identifiers ' \ of them are received in the
begi nni ng of ?@ﬁ%ﬁ%@%@@i&gn so subsequently, when the data of

classes 1-n is recehsSth HeOhtasdMt lemBddfinefCie! fdnss- aid tf t it
becones 20 poss?‘lsoylge to know t ’emglfg%sngé%.g’ﬁ&ﬁgur aﬁ%%%itg%i ?rieed by
~thatOi dent i f i lienited\iyr the \eacoditdaigorithms that are used &R i igatitifire cREgASd Wibtoi onal
data which was not sent with the initial transm ssion out of
the franme for¥eniapmpified |only Hosthee begingingoskithe dransmissionorwhite aksing then to-
t he. Loriginal data at fhe recipient's end. .

I n accordanc etr%spﬂs?%etﬂﬁrﬁgé%rn&eé???ogi%ﬁtc,FasF & has Hﬂgﬁrﬂ@'ﬁ PIEQFCOMSEAMg 25
data that is ynshiittdd 88nd YiRSthe Si ol ilifaaf? e Liself that .

i ndi cates the cont'ent n§ e%&ﬁﬁeishgpé&g% g{lﬁ} ‘E‘i?‘@&i?'é‘{e"% | |derala§'i'g?ﬂned
thereto that datatransmitted, it becones possible to greatly

reduce the nunber of bits that are sent fromthe synthesizer 104 to the
traB®ni ssi on pat hwHierefore, 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.



F0263/ 3009 26 It should
be noted that in the enbodi nents descri bed above, the frane-

form ng data error protection processing part 102' in the second enbodi nent
descri bed above is replaced with the frame-form ng data converter 302 and

i dentifier and the additional data error protection

processi ng paFP2883P09%yt the frame-formingé 5 data error
protection processing part 102 of the first enbodi nrent can al so be

repl aced by the frame-form ng data converter 302 and identifier and the
addi ti onal It should belafotedethiadrin e terbiodiprenty desdibed gakipre] thi0famken
this case, since fixed data is not sent, the frame-formng
dat a convert efor®dm cletaverr@rs pPrafeciioni pr@nesﬁngetpatthm?piarmeoseqdmd gebadiment

sent together vvltht identifier ,injtial out of the frane-form ng_ data
out put 19 or eadfscripgd above Is replacedwgithe fr 6‘m¥fﬂﬂn‘f‘9&ﬁ¥? GopVeRe YO8 AN e %fﬂfiﬁh ng

part 101, andaﬁ@ﬂleoégb‘?ﬁ%nﬁﬁﬁétﬁ elof rot?ctlo {processing wabﬂﬂh%%%?&ﬁ £ata

In addition, regardring e error tIngt
t hr oggh data error protétfion fbré&s@ﬁgoﬁﬁrf"%bsof !h@ ﬁ’r‘éf’ ehibeBinieht tdaf also be
har dwar e-type configuration shown in drawi ngs, it:

al so possi bl erdgptaceddlyi the fmnteefofmlggrcnﬁa om\ferten’sae and tldmlﬁersamhtll'qeoadtﬁtlonbh 15
order to realize a conflguratl on froma software standpoint, it is possible
to execute a data error protection precessingPArttIg3; He this gase; sicafixesd date inmet eentusi ng
a personal co

Furt her nor e, U‘I{ere'g‘??‘mg ‘Eﬁ’t%tcg@ﬁngﬁ 38%\?°E\§eréetf)aﬁq ﬁaanlgr lﬂ??é p?ftr‘gtth? H?ﬁlgh
the sent togélmrrvﬂthQH@%hﬁﬁ’é?tuﬁ?al&g%t bf BRI ﬁrrﬁﬁpl s p : Gl 85 8ach

according to t ror sensitivity o aneters,

but 10he pr esefrhmapfpdrhctbéifmé-femﬁﬂg datanicomputiie bakt ojo1afd tthe ditiednpats are

can apply widely to classes, that is to say, to blocks that are partitioned
by slots- and output as additional datshe ‘| i ke. ~  Nbreover, the
frame-form ng data, can,al so

dat dj.cat
configuration of t/fbadqdiipngre % hg"' ?rﬁgawlﬂ%ié‘?"agév“% 5%5'89 ta dne, first twguahy g
wel | as data ygihird embodimentd, W abatidth HathP@warkltfiie Sdnigaio 'sASWN 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 éay, 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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1. An error protection nethod conprising the steps of:

sorting a plurality of types of paraneters formng franes into a plurality
of classes; 5 generating frame-formng
data containing data establishing for each class an error
protection nmefR&BRWOe applied to each oR7said paranmeters and data
relating to form ng said frames;

executing specified error protection for said franme-form ng dat a;

executing error protection that is specified for each class according to
said 10 CLAIMSane-form ng data, with respect to paraneters sorted into
the said plurality of cl asses; and :

transmtting parangters that .have under gone i [LQr protection

est abl i shed 1 mi\nerrorpr %ﬁ*‘%ﬁbeﬁ!"?g?&%éﬁsa‘g?ﬁ%%asﬁ ere-form ng data that

have undergone sai doRiRg% piuRilty°Ss bes of parameters forming Rhffek i lity of

2. An error prot _(e)clt ?oanet h’&f@? SCI aPm rln ev(fﬁe?rg}"ﬁdthe de{ta "’r‘é’?‘g?u"%g to

the formati oncRiksésti d frames contains the nunber of bits of the paraneters

bel ongi ng to each cl ass. 20 3. An error
prot &cti on et hod g@eneatingirame-fdiming data isentdining data establishing foeeadhoelass an

each class the nmethod of error protection to pe, lied to ch said
o et or et protsction mekior1p RP GBI 1B, 7 P BRI 2R data rlating t
error-correct lf&ﬂ}l{%@%‘?dfr&ngse applied to the par anet ers

C ass, '

bel onging to ea a’'nunber of bits of the error detection code, and

at |east one data leRbatingSpdcHicdlifrop psrstebitioR for@bid flinfd-toRfingtata; 25
4. An error protection nethod of Claim1l, wherein fixed data common to

each exéquling errer grdtention ribat i rspecifierbfoy eable clasareecbrling togsaidit a,
and 1tohen sent fr%%etfggning data, with respect to parameters sorted into the said plurality of
classes; and
transmitting parameters that have undergone said error protection established
for each said class and frame-forming data that have undergone said specified error
protection. |
15
2. An error protection method of Claim 1, wherein the data relating to
the formation of said frames contains the number of bits of the parameters belonging

to each class.

20 3. An error protection method of Claim 1, wherein the data that determines for
each class the method of error protection to be applied to eacﬁ said parameter
containing an encoding ratio of an error-correcting code to be applied to the
parameters belonging to each class, a number of bits of the error detection code, and
at least one data relating to the execution of interleaving.

25
4. An error protection method of Claim 1, wherein fixed data common to each

frame is determined from among the frame-forming data, and then sent at the

[T

L
S



F0263/ 3009 28 begi nni ng of the
transm ssion, after which itens renoved fromsaid fixed data are

sent fromthe frame-formng data to each frane. 5. An
error protection device of Claim4, wherein said fixed data expresses a 5
nunber of bits of the paraneters belonging to each class, the encoding

rati o of the F0263/3009 error correct£®n code applied to each cl ass,
and at | east one bit nunbers of the error detection code
applied to each cl ass. 6. An error protection nmethod of

Claim1, wherbegnringof thedransiission, aftemwhitbritemsgembled from said ifinéd datet aren i s
restricted wwthin a plurality of data, the nmethod further conprising the
steps of: sent from the frame-forming data {q egphyframe.ng a plurality of limted
types of data relating to a portion of said ,

franme-formng data and an identifier assigned to each, at the begi nning of

t he \ ] i \ . . A

subsequent |y ?’_r ans/r'}? te{riohgr&etl%&'%eraﬁ? ié?iqgrc'%@‘r ‘rt’evsz%rrelE snaéd tfl )éedsglatgbeag{%s,ses a

rel agi ng number of bits of the pararhétels BélBngdimy ROERANGNSs, Hel éhcedipp rafio bhhedat a
transmtted together with said I dentifiers out of the
f rame- f or m ngenert corrgetingr code dipplied toa@ih ClaasEandaatdeast one bit numbers of the error
transmtting other data as additional data. 20 7. An error
protection dedteionconsaprlied i eachyiesssi ng: a |

frame-form ng data conputing part that sorts a plurality of types of
paraneters formng franes into a plurality of classes, and then generates

frame- 6. An embPproteefiorfibthol BRCIAIMCH, WiHeFeirtla pBrtiof loftHe TEanh @ fdrifhg
configuration of said franes and data est abl i shing for "each

cl as@ an err oinfagpmatiercisi restricted lwdthirt @ phealiyp pf datd, the nsethall fuPther comprising the
paraneters; ~a franme-formng data error protection
processi ng paftePs Bfat performs specified ~error correction on
said franme-form ng

29 aarSniting o pheaingof e bpes, oL e PaN 4 oR BOLIORST 53
that inplenents ergghe RdrRirf ddi® nd an identifier assigned to each, at the beginning of the
- transmission,
15 b. subsequently transmitting an identifier corresponding to said data, relating
to items in agreement with each of the data transmitted together with said
identifiers out of the frame-forming data generated for each frame, and

* transmitting other data as additional data.

20 7. An error protection device, said device comprising:

a frame-forming data computing part that sorts a plurality of types of
parameters forming frames into a plurality of classés, and then generates frame-
forming data that includes data relating to the configuration of said frames and data
establishing for each class an error protection method to be applied to said

| 25 parameters;

a frame-forming data error protection processing part that performs specified

error correction on said frame-forming data;

-- |



est abl i shed for each class according to said frane-formng data, with
respect to the paraneters sorted into said plurality of

cl asses; and a synthesizing part that transmts
paraneters that have undergone error 5 protection established
for each said_class and frame-form ng data that have

under gone sai §028380P9i ed error protection29 8. An error
protection nethod of Claim7, wherein there is provided neans for

determ ning the data common to each frame from anong the frame-formng
data, 10 a claas dataheror peotelitiop proceiskiag pagithatiimglenfentsherrdrrprotesiiasi on;
said franme-form ng data error protection processing part inplenents error
protection f oestablished fmrteacrsalaas accasding 40 gaid Siepecfiarming watea vdthfreapest tothel ng
data for sai d cI ass

data error prB?r@E‘Ffeé%sWd@:tQ§ T‘%ﬁW°?ﬂﬁ?“’§ﬁe‘?ﬂ% error protection
on the paraneters Q%yﬂ@%%ngﬂgﬁ r?ﬂ-fag tfﬂn@ﬁﬁts ;?a‘?&rﬂét@?é’%ét%a&@' &Je'&ﬁ:%% gﬁ&a or

sai d

protgction deyiottiod detablishett f&ruééélﬁrsaﬁpréms’s Shitf frame-forming data that have
means for sending a plurality of various types of Iimted data and

I dentifiers @fdergone said specified esoidctian.t her et o, regardi ng a portion of
said frane-formng data at the tinme of transm ssion, in the
case where a portion of said frame-formng data is in sonme way

limted from rmng | ur al.i t f . oL, dat a; . . a
fr et or m ngidat A S9EPELibh fytuod SECRLT 7, WPkin therm i pravided ;9ep8 fenai ng
to the data, hg%hé d rédrmﬂ b %dfﬁgt%tf&n@w,ﬂ tdgadata
sent 25 a&gﬁﬁﬂ goge E@r Wlt salaﬁgentl ers om out ofr 3 & .

f r am@- f or m nganththen eexiding atttioe B@glﬂihuﬁgﬁhﬁetransmnssnon from said
frame-formng data conputing part, and that outputs the other data as
addi tional data; agRid frame-forming data error prote¢ippepyoeersing part implements error

on the i dent i Pelgetonfor tms ik Sttt R RATRAPA P St i ProRecdR o

frame-form ngg %tf?an‘?é)'%‘ﬁ grter, instead of said frame- form ng
data error protection processing part.
said class data error protection processing part implements error protection

15 on the parameters belonging to each class, according to said fixed data or said

frame-forming data.

8.  An error protection device of Claim 7, further comprising:
means for sending a plurality of various types of limited data and identifiers
20 - corresponding thereto, regarding a portion of said fréme-forming data at the time of
transmission, in the case where a portion of said frame-forming data is in some way
limited from among the plurality of types of data; |
a frame-forming data converter that converts to the identifiers corresponding
to the data, regarding a portion that is in agreement with any of the data sent
25 together with said identifiers from out of the frame-forming data output to each frame
from said frame-forming data computing part, and that outputs the other data as

additional data; and

AT



5 10. An error protection device of aim9, wherein there is
provi ded neans for determ ning the data comon to each frane
from anong said frane-form ng data, and then sending at the
begi nning of the transm ssion, said frame-form ng data

converter renoving said fixed data fromthe frane-form ng data output to
each frane F0263/3009 by said franme-f80n ng data conputing part, and
regarding a portion that is in 10 agreenent with any of the data
sent together with said identifiers fromout of the

frame-form ng dat apgahgUor tlﬁlpléﬁféhtlﬁ%%ﬁéciﬁé@%rﬁﬁl rotdotioR - roRtRG Ngerdtea or

conputing part, and that outputs the other data as additional
dat a additional iata outpit fremr said frame-darniinghdate\coneertet, iGteadrof/saidiramet n
there is also provided an 15 i nterl eaving device that perforns
t he int er| eaviQfEing daia pEGFAratestiosy PragrReging|PAkts t hat has
undergone error protection by said class data error protection processing
part, and said frane-form ng data conputing part outputs

sai dgf rane-forgi ng Aﬂaér?ortﬂ?@l%ctlon device ?f Claim @%ﬁélﬁ%éﬂ@ﬁ@p%ﬁie@}ﬁééﬁ@fe} he o

content of the interleaving to be appli to each cl ass

sai d interl eadetgmiting e dael E6mmdn ttd @ath framlecffon rghonl daltframedomiing galaf
each 20 class in accordance with this frame-form ng data.

12. An er r oangrthere sending @t the deginniay anfnmltranﬁmsmm seisl trametferning datay

devi ce 0SSess neans. for atterin nd arrangln the bits
formieg the paPAYREEEFRININLSA fxed daiatrom the Fanp Sl 488 oHIRUL I sbdiame

sequence of the DaF RISl A9 AHputhGSsant, arPregarding a portion that is in

10 agreement with any of the data sent together with said identifiers from out of the
frame-forming data output to each frame from said frame-forming data computing

part, and.that outputs the other data as additional data.

11.  An error protection device of Claim 7, wherein there is also provided an
15 interleaving device that performs the interleaving of parameters of each class that
has undergone error protection by said class data error protection proceésing part,
and said frame-forming data computing part outputs said frame-forming data that
contains data designating the content of the interleaving to be applied to each class,
and said interleaving device performs the interleaving of the parameters of each

20 class in accordance with this frame-forming data.

12. An error protection device of Claim 11, wherein said interléaving device
possesses means for scattering and arranging the bits forming the parameters of a

certain class into the bit sequence of the parameters of another class.
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