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THE TERM NAL EQUI PMENT OF COVMUNI CATI ON SYSTEM AND
METHOD THEREOF Techni cal Field The present invention
WO edoabsmot 0 a transmitting and receiving appar BCTYKR2006/003496
nmet hod for providing a peer-to-peer data service (PDS)
that can transmt data information as well over a
voi ce physical channel for providing a voice service
i n_a conmuni cation system In particular, the present
i nVE% TERMEYAL EQUIPMEN B OFCOMMINHCA TEORI SYSTTEM AND
apparatus and nethod in a nobile comunicati on system
for sinultaneously eXMEAIHODBJrNEREQE ki nds of
i nformati on between transmtting and receiving
term nals by using a voice service physical channe
whi ch has been nost wi dely used since a comrunication
Teelmical Fields provi ded and for enabling the transm ssion
of photographs or enoticons to a designation term na

whi | The Meiene isRINDE Gelates HHOY itdRkh; aﬁ%c i ¢
connuniéggion servi ce has been m?g% é%;gé%gg@%agéggusand
metho8 efdrt pARRIiAd s theS2fN ed .| e | th century.
Especi al Py, a %adipg coﬁ%ﬁi%ﬁ% %8%‘}?‘%&@#’&2‘&%}3 4o Séft data
: ' i t h dvant age of. nobiljty, and a , .
infor @08 28 G0t 08 RO L or B vidia e Servie in o
el.oped as the internet spreads all over the world .
CO\?ﬁ ‘%&%p%y 8“”’%@%%‘&)&%‘&% th Prgsent inyentiomrelatecty sangstiting and
I ncreasi ng a demand for providing a Vol P (Voice over
replY o FEparpug @ge gretheding mebile gemprusisatien systanpiferesimultaneously
service through a current packet network by Iinking
exchanging varipun ikingdsi ofrinforeaten betFigen trankinaittingnandniecéivingterminals
has required effort to obtain efficient voice traffic
byt veing A wideoservice phy$ieal aihanned nehibie agi Beerofobth &idelgised since a
cost of channel resources for radiotransm ssion,
cotremimicitiogises/ideOwasd frovidedRh& $61 HRAbRMLtHe ARSI SR YT p‘ﬁt)tographs
voi ce data over the
or emoticons to a designation terminal while a voice service is provided.

Background Art

A communication service has been widely spread and used since it was first
commenced in the late 20" century. Especially, a radio communication service has
grown at a rapid speed with the advantage of mobility, and a voice service based on the
internet has steadily developed as the internet spreads all over the world with a rapid
development of a very high-speed network, increasing a demand for providing a VoIP
(Voice over Internet Protocol) service that provides a voice service through a current
packet network by linking radio communication thereto.

The radio communication has required effort to obtain efficient voice traffic

transmission over the air, and because of the high cost of channel resources for radio
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air have been devel oped. Particularly, a conpression
technol ogy for voice data and a w rel ess physi cal

wo ayenst4echnol ogy for radio t fansni ssi on of t hECT/RRCE®S/003496

data are at the center of those technol ogies for the
pur pose of the best frequency efficiency and the best
guality sensed by human bei ngs, and the

st andardi zati on _of the w rel ess physical |ayer for

BRI U g}e“i’nﬁﬁﬂglﬁsg@f thecompaessign aind Axansmiskipn of vdicetdath over the
FIG 1 is a conceptual view of a data transmtting and

air e Peerydensinpeds Darticwlarly,co nompiession Gaehsolege fior voice data and a
vocoder block 1 generates voice information and a data

wirelssk physigah dayer dechdalogy iforf madivatrismitsiort bAMSS €Fice Hikadre at the
transm tting procedure, anong information produced

canitar of gtose rehnalogide forthopirpdsearfdheldsarrbdueaky efficidaBy and the best
voice information is transferred over a vol ce physi cal

quatisy serised by hamenibeigs edndi 166 stahAAUTHIGH Bf; ﬂf&%él&&fphési%l layer
a transferring block 3, and the data information

fok pRvadifg b YHIP Y&V icR hQ@Bébn%M%lg ﬁémdﬁtdﬁﬂne' for a data

service, which is a separate annel” fromthe voice
ranspitter, 4 of, the

phy sgegl : t .
tr ang@grlrilgng E%I %%tﬂglg%&?%)?g %"cféﬁ"%ﬁm Ing aid Ja¢fiwing @pparatus in a
' [t tiqn recei.yed through the \voice physical
coffthiedebp B ROAPIEINIGEK f eaneitesaieribiormagbm b block
2is tran t[er%ed t.0 the vocoder block 1, and the data
FRFEP Rt oAty &y ransi g e trasmiting paospdicatmenginfiemation
fromthe receiver 5 of the transferring block 3 is
Pr?‘ﬁ%?ﬁéft B the vasadaablackiloand datal blockhiZs thaseicet information is
voice information is a real-time basis, but the data
tanpfegedavéranvdiee plysicalihaogeltfhea deica sdrviee khrduftey Grahdnitter 4 of a
have a link layer function for error conpensation and

trapsfieringddocked; tandrthé dato irfermation G4 RERMRA dveea a&dagfhyéikéﬂc}{amel
of the data information, thereis alimt to real-tine

e © o T acer v e e Ol KSR vbe PhRial Hanpgl. throuen
the@aRhtd AT thd Bensferring block 3.

In a receiving procedure, the voice information received through the voice
physical channel from a receiver 5 of the transferring block 3 is transferred to the
vocoder block 1, and the data information received through the data physical channel
from the receiver 5 of the transferring block 3 is transferred to the data block 2. In this
case, the voice information is a real-time basis, but the data information is not. Since the
data block 2 have to have a link layer function for error compensation and error
correction in order to guarantee the reliability of the data information, there is a limit to
real-time voice and data information services.

In order to transmit or receive any information to or from other people under the

state that voice service through a circuit service or a packet service is connected to a



10

15

20

state that voice service through a circuit service or
a packet service is connected to acommuni cation
wWey®besonddi tional resources Bhoul d be necessPCI/KR2005/003496
assigned irrespective of the anmount of data
i nformati on, thereby additionally using physical
channel resources for an additional data service and
t hus pringi ng about the inefficiency of resources. In
COPBNEAReR %)’Sg‘&‘l‘sa?déémﬁlcré§01ﬁce§@hmddtbb orcdssdrdy hssigned ifraspective
{(he foll OWi(?tg restrictions and problems. First, if it
of dhe, cupoygh datap irdotmaasionh etherabse.addﬁ'.ronmhl)t husingv @hosical channel
service while a packet data service is served , the
regeirgess farvanc edditiond! dlate streiceri andt thds ibRingingedboli tHY RélSency of
the voice service. In nore detail, since the data
reseurg¢sce used until the voice service is demanded is
term nated by the demand of the voice service, the
finaln pralidingl aldifa dRkAcS s Véo‘fl@el‘ftmgpttef‘&gi B! H%sglttgee?fBllowing

Second, if it is desired for the user to stnd

reftrieBons MdipesBItMal but not to a network server using
the data service, since a "nobile ternm nated (MI) data

ser Vji;ee | ded. an originating,nobilge ) .
ter \r/nFl?lsg’l ifiifc) Fkgg%:ggst%wegodg{ogu{éo&? ﬁgmﬁé’ts%g’ktgosaem'é? sgiyice while a
| the .Wrel es cket data service. Then the

pagg%t\kr%ﬁ&?elﬁ/grseg@ﬁdgﬁ? E?tﬁ PPRYICE SAOWA bs ieropmatediin erdento provide
thResour ce.Locat or%{ét 0. a desi gnation nobile term nal

¥ KPSE GRTVIESs HbMorpdelail geinegethgidate feanmy) usenentilabe yoiat isemvice is

nmobi | e term nal which received the information on the
depyrpded: isdemrinated &y dhe dempurhdf thy WRle deyvies itheg findlestate of the data

W rel ess packet data service and downl oads the
sepvigenappatibemaiptaeded by the origi nating nobile

termnal. Therefore, there are many restrictions in

pr o\Sledomy ifait pudesire®fotitieudeh (DA dalio$&hYBile tefflinhfbut not to a
services are not satisfied when it is necessary to

neB®kl sereRusihg EHePdARS SerSivpl 4Rk zpmeﬁg{'%Fﬁgﬁfe?C( )Zggg% sgryice is

enoticons in the case where it Is
not PRFided, an originating mobile terminal uploads the data to the network server by

using the wireless packet data service. Then the network server sends information on an
URL (Uniform Resource Locator) to a designation mobile terminal through a short
message service (SMS). The designation mobile terminal which received the
information on the URL accesses the corresponding URL by using the wireless packet
data service and downloads the information uploaded by the originating mobile terminal.
Therefore, there are many restrictions in providing a push service through the server.
Third, services are not satisfied when it is necessary to send idea or express
emotion by using characters or emoticons in the case where it is difficult to express idea
or emotion, for example, in public areas such as a library or theater or in a situation

making a call with a deaf person.
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or enotion, for exanple, in public areas such as a
library or theater or in a situation making a cal

wowdok/osr4deaf person. Di scl osurd Techni cal Pr obl BOT/KR2005/003496

Therefore, the present invention has been nmade to

sol ve the above problens occurring in the current
communi cation systens, and it is an object of the
present invention to provide a data transmtting and
recei ving apparatus which can transmt and receive a
plurality of itens of data information within a
Disglagwirelt h of a voi ce physical channel for providing a
voi ce service, when two users transmt and receive

Teeluriead Problenf or mati on in providing a voice service
between nobile termnals in a wireless conmuni cati on

net wahierefve} vieepredak Rhvention Mad %ecfnofnaﬁé %Y isGive Qh? \%V) ) e"problems

voi ce service using a wired/wrel ess packet ne

o@NEHMReINVBRNCBreHp %hﬁnﬁrﬁéa@oﬂ & st@{ﬁg Ind'¥ f5 é{? trogegg log élllet present

i s anot her object of the present inventio

: PRI T~y M S Wy J: esour.ces and a hi cost, |
o0 B o o Honb AL SRS B8 Rl etk st and
' ch | ir ective of .the anmount of data .
re?%?‘%?ﬁ?aﬁl@%x %?ﬁ*%g}sofé?ﬁ?aﬁmﬁmnaa within, a bapdwidthyofse voice @hysical
in urreg{j communi cat.i on system To acconplish the
¢ e&?é&bﬁﬁ(’g Qe 3 305r BIYiee thenHwopssEsetmansvit/and feoeiye necessary
} g;glre is provided an apparatus for freely transmtting
Intoratiry din \Rrayidingep weicw sbeviage betweer rmeoteilee rerohimalndn @ wireless
voi ce service by transmtting and receiving a data
compmayracation isyworl., bsteveen MdP itefhtinatatfooprovitihg!di VEIP voice service
characters, images, conputer files, nessages, etc. as

usingl & vigedawivdlessepdokatTRetOMEl, hdVEitaEerPRYBOSIR tFRAMShd 2 VoIP
for providing a voice service in a wrel ess

termdnatuni cati on systemincluding I'S (Interim
St andar d) - 95A/ B, CDVA (Code Di vi sion

It is another object of the present invention to solve the inefficiency of radio
resources and a high cost, generated in the process of allocating an additional physical
channel irrespective of the amount of data information in order to provide a packet data
service in a current communication system.

To accomplish the above objects, according to the present invention, there is
provided an apparatus for freely transmitting and receiving user data between users even
during a voice service by transmitting and receiving a data frame conveying user data
information including characters, images, computer files, messages, etc. as well as a
voice frame over a voice physical channel for providing a voice service in a wireless
communication system including IS (Interim Standard)-95A/B, CDMA (Code Division

Multiple Access) 1x, GSM (Global System for Mobile Communications) and W-

CDMA (Wideband-Code Division Multiple Access) and in a communication system
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Mul ti ple Access) Ix, GSM (d obal Systemfor Mbile
Communi cati ons) and WCDVA ( W deband- Code Di vi si on

wobdobiopi4e1 Access) and in a comruni cation PCT/KR2005/003496

system ncluding a voice service for providing a VolP
service through a wired/wirel ess packet network.

Techni cal Sol ution According to an aspect of the

present invention, a transmtting and receiving

inhpbnge weice seqyidesfes previding a &V qIP Geedci thipulgh @ckirédvireless packet
encodi ng voice into a voice franme to be transferred or
netsoddi ng a recei ved voice frame to output the decoded

voi ce frame; a user data bl ock for processing user

data; a user data interfacing block for allocating a
service identifier to the user data transferred from

TefmitANolstifig bl ock, denul tiplexing the user data into
uUser data segnents of given sizes to transfer the user

dat a &&Qfﬁ?ﬁgr %0 %E alpddPsf Q]fele gesc%nﬁ 'iE\?e%fioEZ% ?‘gj?sgréig #Egﬁ%%d receiving

processi ng bl o assenb e userI y
) . PDS. [ . . .
e SRl DL PSR, fr EfoliEvairsinty anpigrame to
d .0 th data bl ock; the PDS .
o}, PERE T sRoliRe rafediorits fes TPokphy Brdetsdaois frame;

t he vai c?( frame transferred fromthe voice processing

usgr gate, blegk s Pregessing wgerrdaiang user data daterfaging phock for allocating a
corresponding to the user data frane segnent

seryigh ddeatifigrgtor the semdaty rensferaechfiomt e fuser dega bloskkdemultiplexing
transfer the PDS frane to an access physical |ayer

thg|useridataaintd wsealgtaisegmerte ofgiSed siaesetottransief terser datdsegments to
t he access physical l|ayer block to transfer the voice

a PDaredretoifieer DaiacSeryite)qascdssiflg bloekKaseembli the @kerdRt@segments
segnments to the user data bl ock; and the access

trgidfstedatromatter PDEOSlocéRing! hIBBI MnlkdrpRRn@Nfe 'seRfde idMdtifier, and
the PDS frame through a voi ce physical “channel

e Nl tlgela'aagcﬁf"‘? e %Eé“ﬁ?té%@%k-ath%ofiﬁ‘én %)gq%tsiscllgnng block for

environnent. Preferably, the processi ng ¢
ge%QJEBBé aPDs ﬂaﬁ%a&édn&l tlhzéu(lglrceff%gne transferred from the voice processing

block, or on the voice frame and a data frame corresponding to the user data frame
segment transferred from the user data interfacing block to transfer the PDS frame to an
access physical layer block, and analyzing the PDS frame transferred from the access
physical layer block to transfer the voice frame to the voice processing block or the user
data segments to the user data block; and the access physical layer block for
transmitting and receiving the PDS frame through a voice physical channel according to
an access standard of a communication environment.

Preferably, the PDS processing block comprises: a PDS link layer for
determining whether the voice frame can be multiplexed with the user data, detecting

and restoring errors of the user data, and generating the data frame or a control frame
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det erm ni ng whet her the voice frame can be nultipl exed
Wi th the user data, detecting and restoring errors of

wo b@cisap1 dat a, and generatind the data franme BCT/ER2005/003496

control framefromthe user data segnents; a PDS frane
generating part for generating the PDS franme by

mul tiplexing the voice frame with the data frane or

control frame received fromthe PDS |ink |ayer; and a
fiopsthe useredatmsegientsya PRIS: frame gencadtingipag fohgereRBingtABDS frame
received fromthe access physical |ayer, and

by ennitiplexing thengpith framn avittziad dhtadrend ot @ntibE frMie Geceived from the
frane, the data frane or control frame, and

PDSaimdf leyert agd & DS framik tahflly 2168 Gaft 'faFEnalyZing theP15$ §am! Beeived
that the PDS Iink |ayer conprises: a mnultiplexing part

frbor the ecedsy iph@siodl lapérOha@UbANIHRXUE @F athS'zé’d) tGfhel b e voice

received fromthe voi ce processing bl ock and

freh@b e dath FAmMEIRB ol fiBnd QL& ?rgﬁ{fé;lgiﬁg ?lgepdre%l g}?étd"r‘{agﬁ? d

with the user data; a downwar I ng
genenatd Rekbf t idf 1 ata segments exist in
the tr an?% gg?%n%ﬁ?? er Ijgf h{{%gg}ffgecron}%is S‘i%t’%‘ﬂ?‘é&?“ﬁé part for
: n | £ . ary, generating a control frame if
P26 R ol BT SRR s, RE B ReSypEom thegvoce processing
deci d by .t.he |.ti pl exing part that the voice frane
b18§1?1“t¥’:‘? M5e é‘;}g’&xhe{vi vaifselraae Farybe multiphexed with the user data; a
transferring the generated data frame or control frane
dqvgyard tr%mmgriaéﬂg‘ehmwpgtaa@a fnaame ifiusér data segments exist in the
determ nation result; and an upward transferring part
transmisgiea) Yufferpfithe uden datd intenfacing bhuck rand, fff @uvessans gen@sting a
fromthe PDS frame anal yzing part, performng a

coptrak framepifothedusee ddta tsbgmenntdoohof eRiFE Wwherl RCRI M&Tded by the
and extracting the user data segnents and transferring

mulkiplenRr patativat I8 NS frhe | QT {2 c
elenigr p 8 rhifet 3@ E@%{ulﬁ}%rﬁeél gfht‘é @hr@;ﬁnsglg data, and

block if the data frane is received.

tre@SRATMR tHedgdiRfdted ARR! frHRS or aco‘ﬂ?rﬁg ﬁ%.g}%r tof e ﬁﬁg ?ﬁ'gf}lé "Yenerator

the PDS frame by nultiplexing t a frane .
ok, LB KU1 1 5 o by e
dal R%ke oPBShifI tf{a%ﬂesﬂcegeri%d I”r(%n the PDS frame analyzing part, performing a
control procedure if the control frame is received, and extracting the user data segments
and transferring the user data segments to the user data interfacing block if the data
frame is received.

The PDS frame generating part comprises: a generator for generating the PDS
frame by multiplexing the data frame or control frame received from the PDS link layer
with the voice frame received from the voice processing block; and a transferer for
transferring the PDS frame generated from the generator to the access physical layer.

The PDS frame analyzing part comprises: a frame determiner for determining

whether data received from the access physical layer block is a pure voice frame or not;
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transferring the PDS frane generated fromthe
generator to the access physical layer. The PDS frame

wapakpzisng part conprises: a frame determ ner POI/KR2005/003496

determ ni ng whet her data received fromthe access

physi cal |ayer block is a pure voice frame or not;a
denmul ti pl exing part for denultiplexing the PDS frane

into the.voice franme and the data frame or contro
ardegypltinlexing par fon demulsiplesing the D &apkyisiocthk voigeeframe and the
bl ock is decided to be not the pure voice frane; and a
data framet arpoptrel flamé dfithe dataséceived fpm te physicsl lhyerBiodkds decided
t he voi ce processing block and transferring the
tesbaynas iheeplurd apiceffraames and a dantertednsfeteifer franstdreing®BS Voidtkrame to
| ayer. The information value is a value for a voice

theatodeel protéssing ddeckodndatratdfonad thel REMeNtell @8taSRGRE bP Bontrol frame
schenme corresponding to the standard of 3GPP2 which iIs

toaths}bmsmmgy&, nobi | e tel econmmuni cati ons standar ds
institute, including IS-95A/B and CDVA | x. The

| nf OrfREh RPMUAOY Salud 19? \(Igfug Gof 2LoRe r%'e ﬁlg lg C{:]alesﬁé}f a variable rate

detector 1 n the cas vol ce enco

EE8 RIS Ao Bt aPo R B BT R gﬂf&?ﬁé@k’émim a synchronous
H\/“?ﬁa*e‘%%%%ué?c%flﬁgs Mo dirinrne, e veinedS /P B RGPNLA 1x. The

oi ce activit det ctor in the case of a codec schene
i jor kalug &5 ¢ xalye fora ‘t’%’ced@“é@i/ detegliopin e chse F@PPiemencoding
a value for a voice rate in the case of a variable
schempe cpgieerondingotit Wep stendard. of TAEPBswhichiais cari msyeichRmolg mobile
bl ock conprises: a determ ning part for determ ning
telehemnanicdtiors staeidsddstitoeyrinchaings6sMlaiB W CDMAIL $n PRRiding a
data or data for PDS service control and status

Vol ges; tic infiimatib® 0aluk i Pand fdr Alvoite! a‘%ﬁ%{t*‘ 88e&or in the case of
service identifier to the user data when the data

a b&eBis¢Bénd LS (the vURE acH@tP dptlthS}f( %ﬁ‘lle‘a g%@%’t 391d lue for a

user data; a Segnmenting part for segnent

voi@t et 19 W UaC o f NEarSBic ﬁ&h ou%ec{l]l%él'gge r% gllg% gleljog?tz:d 'ant 0

user data segmsnts eac avin
Procege 'ugeq a8 1nter?ac1ng block comprises: a determining part for determining

whether data received from the user data block is user data or data for PDS service
control and status management; an allocating part for allocating a service identifier to
the user data when the data received from the user data block is decided to be the user
data; a segmenting part for segmenting the user data to which the service identifier is
allocated into user data segments each having a prescribed size; a processing part for
processing parameters for a PDS service and data for control and status management
when the data received from the user data block is decided to be the data for PDS
service control and status management data; a transmission buffer for storing the

segmented user data segments so as to be processed in the PDS processing block; and
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processi ng paraneters for a PDS service and data for
control and status nanagenent when the data received

wo cowiostaer user data bl ock is decided to be thePdBEKR2606/003496

PDS service control and status managenent data; a

transm ssion buffer for storing the segnented user

data segnents so as to be processed in the PDS

rocessi ng bl ock; andan assenbling part for assenbling
ﬁ‘éseHi e partfor agsembling thecusey datafsegments eedebBd fret the PDS link
| ayer and transferring the assenbl ed user data

layetpnd franstering e @S@mbgm wehdaiz fegmbatsao diengset dataBRicker
aspect of the present invention, a nethod for

t r ansecording taanaghdrmspect of i ipresehi i@Rerftibn! £ MeBIaok #afsmitting
the steps of: encoding voice into a voice frang;

dgfe e atanmgusicatitnasylsteaireoRps ey the sté??’bf:dé}fcaéii voice into a voice
mul ti pl exing the voice franme with the data fngarre to
framecgaertiag ADSth HARR; basd oh rl@éﬁﬁfﬁti;ﬁhﬁ‘l%%?ﬁg%?% vfg{c% ame with

t hrough a voi ce physical channel. "Acco

the it TRin PR ARALraRla P8 SAES B b O PO T Bisbgha voice

receiving data in a commuhli cation s

p}@gﬁglschgﬁﬁel'r eceiving a PDS frane through a voice
physi cal channel, the PDS franme including a voice

frarr%c? i dat rame generated based on user data;
segnent iy e Re? BHECF ASheEt pinthg nresent imventions arreethed fataeeeiving
dframa('5 and recovering the user data based on the data

34 W Ao RTe S TR qrRRtisss tHeestens oh recei singracP S filang through

of, he}se,nt invention not only can easily transmt and
2 Veice phpsical sshamnl athei PRS Uframe irmdialing analiced friing CandPHAafd frame

request for various data services demanded
geperated dssadgonyusen datac sepmenting theoPDS Vs nRihe 83fe! fYame and data
provide a data service between transmtting and

frames end/feagveaingahatises @ota ol @ite BEQ ViaflieNd Var i ous
services for data information transfer needed between

Advantsrebny Fife&@s users. Thus the present invention is
effective for an increase in the amount of information
and ThdBpdRRtt M method of present invention not only can easily transmit and

receive user data without an additional device upon a request for various data services

demanded increasingly in a communication system but easily provide a data service
between transmitting and receiving apparatuses, thereby providing various services for
data information transfer needed between voice service users. Thus the present
invention is effective for an increase in the amount of information and time used by
users.

Moreover, the apparatus and method of present invention can provide various
services in addition to a VoIP service based on a monotonous voice service by
transmitting and receiving much data information within a bandwidth of a voice

physical channel for a voice service in a widely spread VoIP service, and can identically
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users. Mreover, the apparatus and nethod of present

i nvention can provide various services in addition to
w@20d6lF748er Vi ce based on a norfbt onous Vvoi ce SePET/ER2M@F/003496

transmtting and receiving nmuch data information

within a bandw dth of a voice physical channel for a

voi ce service in a wdely spread Vol P service, and can

i denticallyapply the various services provided to a

apply dhe¥ariqus wriviGes aroGded tor arivizless commnidatioh semirial €o the VoIP

| i nking wWirel ess communication to a wired VolP

seEicq by ZlnkiDesm'rdl@s icomnoiidatiemicngyired Volfeseroigg.ect s and

advant ages of the invention can be nore fully

Desariptionofdriawdings he fol | owi ng detail ed descri ption

taken in conjunction with the acconpanying draw ngs in
whi cFurthéGobjdets Snd adPakARE bR the/ int¥htRin @anlt BAoR fllly"hderstood

and receiving apparatus of a conventiona

fr6@MNe ToRéwingNdetdildd dekclistidh MkEVid | ting, the :
confi gur at ingn of and%gﬁ%}(glt %gfl{vﬁ% Ich ?Jrllggt%g W%% thé accompanying
$sWAghb! ock according to an enbodi nent of the

dIgre ent invention; FIG 3 is a viewillustrating the
conf iP%rzi\tii on of a user data jinterfacing block
accordrng T SAERBBUVIFEhOT 8 ransmitiing ang; repeiving: anparatus of a
c Fl Gt‘ 4 f’cs a vi.ew. illustrating the configuration of the
PREIBEOLIYHI%¥ek according to an enbodi nent of the
invention; FIG 5 is aviewillustrating the

presen [ ! ) :
str ugi‘fﬁf?e‘so‘f vigwpiigsiratingethe cenfighicatipnt of arappataogi inelndingfa PDS
the present invention;, FIG. 6 and 7 are flow charts
prpgessing plock mecordiog to amembodiment afitbe presait vegtigh;0cesses
of the user data interfacing block according to an
enbollGrehis aivievhdlustratignthe configuration of a user data interfacing block
according to an embodiment of the present invention;
FIG. 4 is a view illustrating the configuration of the PDS processing block
according to an embodiment of the present invention;
FIG. 5 is a view illustrating the structure of a PDS frame according to an
embodiment of the present invention;
FIGs. 6 and 7 are flow charts illustrating the transmitting and receiving
processes of the user data interfacing block according to an embodiment of the present
invention; and
FIGs. 8 and 9 are flow charts illustrating the transmitting and receiving

processes of the PDS processing block according to an embodiment of the present

invention.

Best Mode
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invention; and FIGs. 8 and 9 are flow charts
illustrating the transmtting and receiving processes
WoR00kls74PDS processing bl ock &@cording to an erUDERI®ED03496

of the present invention. Best MdeA transnitting and
receiving apparatus of a communication system

according to the present invention includes an access
physical layer 70 with a unique functi on o_f' t he .

t r anstyitiapsmigting end reeciving npparpioapfis oemmanicatiaresystem according to
processing bl ock 20 for encoding voice into a voice
ther pressnbingrentamoitic lidessarr acessvghysieali lagerf70anith a anfa® function of the
processing bl ock 40, a user data block 10, and a user
trebasnaittingt awdf @céinmebippatanBa volicet Hiotsing BISA! 26136enkB8ing voice
including characters, images, conmputer files,

imeaseiesranid énd deobmgSeRteilEd 08198 fahR, 5,‘1’@8519%0%%%@%@5@( 40, a

recei ving apparatus during a voice service,

ufer QaesS blodl 10, Qal AUQsdruddd ﬁ’ﬁtgff?ﬁnéa BfocKSHS I?%é}e ég %scﬁrg d%‘ta 100

including a PDS identifier w v0|ce{Lrane
; [ Lge. whj l.e es_not ta n
G R S R T é‘é%?%agﬁhy%‘ﬁg% gi a5y through the
K .r.ari | t he PDS processi.ng .
tr%{esgrﬁu{ﬁtng %P%S‘g%ﬁ‘{‘ﬁ% apgEatss §Hgng BRI SEYieD the ﬁ@séz,rewgmg block
hysical layer block 70 into a voice frane and user )
AR P Gcn e e 4 Op fastuinis e Baientison vt veier M during o
to the.voice processing block 20 and the user data
Pagiog ot tige Whilen Uisex, dsp. notralkyanst trapsmzits atPDS fwimegto the access
bl ock 30 perforns an interfacing function between the
physisal lagardleskotdk Cootragily, th @DRDSopessing dirick@ OuleaniitiiéxesAhe PDS
preferred enbodi nent of the present invention will be
frafag tectivedi fronr the acdess physidat layeieflocleTEmité © vbiee frame and user data,

acconpanying drawings. FIG 2 illustrates the
andarahbgits diei voiceoffarae AdPIAS RibdridatitodARElvEies Eﬂo\ééi&&(g block 20 and the

apparatus including a PDS processing block accCording
ust®O dbfAebIBEIE S tresgR¥@VUIY Ohe user data interfacing block 30 performs an
interfacing function between the user data block 10 and the PDS processing block 40.

A preferred embodiment of the present invention will be described herein
below with reference to the accompanying drawings.

FIG. 2 illustrates the configuration of a transmitting and receiving apparatus
including a PDS processing block according to the present invention,

Referring to FIG. 2, a user data block 10 processes user data 100 by using a
wireless internet platform or user interface of the transmitting and receiving apparatus.
The user data block 10 transmits the user data 100 entered by a user through an input
device to a user data interfacing block 30, and receives the user data 100 from the user

data interfacing block 30 to transmit the user data 100 to a user through an output

device.
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Referring to FIG 2, a user data bl ock 10 processes
user data 100 by using a wireless internet platform or

waois@c/osmber face of the transmiliting and recei VPODYKR2005/003496

apparatus. The user data block 10 transmits the user

data 100 entered by a user through an input device to

a user data interfacing block 30, and receives the

user data 100 fromthe user data interfacing bl ock 30

to t r Bitseanfiguarasion of thejusea daOntedfacing blackt30r is uldistrated in FIG. 3.
out put device. The configuration of the user data

Al detemfining gt lodeterBindsswhdtherstataeedvédifrémhGhe dserAlata block 10 is
determining part 3 1 determ nes whether data received
therusen ddte 106 or datafor PID® sdrvike contrélnmd ¢als Hatadekift. An allocatmg
data for PDS service control and status nmanagenent.

part BD alédary apRivice3ideditied ¢atRuser dud MICRhdriRB Hhfal rﬁéeﬁeﬁ from the
the user data 100 when the data received fromthe user

useR data bl kK1 049 deferflfile@ GO R JsBr Bfa LA Seghfiltind D 33%e nts the
i patip PR

segnenting part 33 segrrents t user

uePdiaC Wﬂglgrtﬁef éqﬁ{?lﬁé $aedt hgxcgtaefl%céte%grgg il%r ga%%segments 102 each

segrrents eac aving a prescri

r.t 3 rocesses raneters for a
h%é*?%gﬁiésg%bﬁﬁ%%e H RoeRie ot SR B ey ARG bk PDS servie
he dat cel ved fromthe user data block 10 is
o R 0BG HETIALOF SHenpesShass s dne e reervecfos dhasser data
nagenent data. A transm ssion buffer 35 stores the
b‘ggg h@h“’tdéﬁldﬁé & byidata farddibsareica oonted and stews benpganes detd.
in the PDS processing block 40. An assenbling part 36
ass edpiragsmipsion befferd siorse greesepmen @@ usercdnty sepnienesm 020 as to
PDS processing block 40 and transfers the assenbl ed

baugrecessiat in thOBDSprodessitg elock a0aARlaseinbliflg paRB6USRMBI&! e user
interfacing block 30 constructed as descri bed above

datd Isogaéms 1D2SRIYIVEE fréifNthi fPI?S ﬂr@céfﬁﬁ%%a@é'k dgt ﬂldlgrg.ﬁsfers the

received fromthe user dat a bl ock segnent s

asb@ﬁﬁle&jﬁée?d%%qm%ﬁw Blogl?a] @ segnents 102 of sizes

can acconmno € access physi cal Iayﬁr
t
bl OC|ThZ leérodattg %ﬁg’rfa?crmgt Bl%ck' %Srcons ructesde gsngenstcrsibéldo a%botvg alloSates a

service identifier to the user data 100 received from the user data block 10 and segments
the user data 100 into the user data segments 102 of sizes which can be accommodated
in the access physical layer block 70 to transfer the user data segments 102 to the PDS
processing block 40. Alternatively, the user data interfacing block 30 assembles the user
data segments 102 received from the PDS processing block 40 into the user data 100,
interprets the service identifier, and transfers the user data 100 to the user data block 10.
A voice processing block 20 transfers a voice frame 108, and an information
value for a voice rate or for a voice activity detector (VAD) to the PDS processing block
40. The voice frame 108 is generated by encoding voice data according to a scheme

recommended by 3GPP (Third Generation Partnership Project) and 3GPP2. The



processing block 40. Alternatively, the user data
interfacing block 30 assenbles the user data segnents
waomensmei ved fromthe PDS prddessing bl ock 40P¢TIK®24086803496
user data 100, interprets the service identifier, and
transfers the user data 100 to the user data bl ock 10.
A voi ce processing block 20 transfers a voice frane
.108, and an information value for a voice rate or for
inforpation value;for @ yoige rate ismpplisth) the caselvd aRBBalpe oate svica gncoding
bl ock 40. The voice frane 108 is generated by encodi ng
sehsimge cetzaspordingridi thg standard aife3@PP2 oxtitvte risled spiychdsHdds mobile
(Third Generation Partnership Project) and 3GPP2.
telépommwnicatipno rstarglards  frtituge, Vinichdinga 18953 /Bpald €DMA 1x. The
the case of a variable rate voice encodi ng schene
infomiatiop ovatiien ort het VIADS isafstlicd 19f thd GRE2 oMl Gicd $néoding scheme
synchronous nobil e tel econmuni cati ons standards

corf@hordie to ktrctastiand® of SGRPAVRICANS %%@ngﬁ? %‘éang%rgg institute,

i nformation value for the VAD I s

in@fudﬁlgv GSM AACHECPMACREIBUSE %ﬁd‘ﬁs@ﬁ P‘gﬁlﬁg %th‘isgﬁlggrlifs applied in

standard of 3GPP which is an asyn

' -1 1yt [ udi GSM an CDMA. Various ki nds of .
pli(/)glﬁitéﬁegt g o\g%lgs&?nlggg’bggtgf)&ppgﬁy f’%geﬁrlé\ﬁ yanple, rajg spheme, the voice

rvice.. If the appligd.codec,is variable rate

PISEERAINE lowt, 2oleBis i LPBaiamoiue Gor faenapiee atents the PDS
inforn%tli n val ue for the voice rate to the PDS
PIOreEing ?f% - qod 1hdt 15amepder usingi the ¥ AJd ddopted ibyg3GPR the voice
VAD _adg)ﬁ)t ed by 3GPP, the voice processing block 20
Progegpiag dlaski0etransfesy thetinformetédnrealiofor tleeV¥XBD the PIDS §iBssing
processi ng bl ock 40. The PDS processing bl ock 40

blpekc4udes, as shown in FIG 4, a PDS link |ayer 42, a
PDS frame generating part 50 and a PDS frane anal yzi ng

par t TEO PDIgsocéskinh HictkemGRCIAfest BEsHOIR in F8ER t
PDS processi ng bl gck 40 nultiepsl’ exes 1 13‘#3%}6?, da gl%dayeﬂz,

a PBS Q@a&&ﬁdgé‘néﬂﬁhg %n%%dﬁl?(s) 'rﬁzl%ﬂﬁireetn\% Iz[(;h% ;%l.rrg é(g égq%ﬁlg}gngference

the voice frane receive

ofofh@ Glser’ Qatal hﬁ)’,etﬁé! ﬁ?@%}c‘%eisﬁgg %10%9846 rrr?lﬂgplle}(gs' the user data 100

received from the user data interfacing block 30 with the voice frame received from the
voice processing block 20, thereby generating a PDS frame 110.

Upon receipt of the user data 100, the PDS processing block 40 demultiplexes
the PDS frame 110 received from the access physical layer block 70, and transfers the
user data 100 and the voice frame 108 to the user data block 10 and the voice processing
block 20, respectively, through the user data interfacing block 30. If the PDS frame 110
received from the access physical layer block 70 is a voice frame which is not
multiplexed with the user data segments 102, the PDS processing block 40 transfers the

PDS frame to the voice processing block 20 without any further processing.
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Upon recei pt of the user data 100, the PDS processing
bl ock 40 denul tiplexes the PDS frane 110 received from

wo b@casmess physical |ayer bl a3k 70, and transPEr/KR2MS/003496

user data 100 and the voice frame 108 to the user data

bl ock 10 and the voice processing bl ock 20,

respectively, through the user data interfacing block

30. If the PDS frane 110 received fromthe access

physi Respestivgesiepense of Tite PBS procssing biauketOnmiecshoiva indRIG. 4. A
mul ti plexed with the user data segnents 102, the PDS
PhiSolimds kyery4h| inclkding a mattiplexisg pdrve 4PDSdéwawerd @arishfitting part 46
voi ce processing block 20 wi thout any further

aptd @oegsiang. tResmeting arte & nnins clgdrgd 3¢ USEIS RN OGRS HAELting and
bl ock 40 are shown in FIG 4. A PDS link |ayer 42,

ratnosmidingyfuactionst dndl Liak Ry &efuhctitth sugh 49 YENRAGhI transmission of the
transnitting part 46 and an upward transmtting part

ubBdatag0pn charge of user data error detecting and
retransmtting functions and a link |layer function

such jasKs &4, i, L sstan of the user data 1Q0.

In the caseyf)? 1“6311 %/%rﬁ#g%?%é ?’Eéc% Seding g ES’BF Qs g to the

j he standard of 3GPP2 which is a

S P2 RPLF o PR o ol e fcpimmpRiGations standards
institute,. including | S-95A/B and CDVA | x, the _
m%“r’fer SPdyding r}&#\@zaﬂ% N&s Danthe imultiplaxingh pers| 42 receives an
. a voi.ce rate fromthe voice processing block 20 and
InfIMEHeR alde iped etcetrate fierm dhe veigprprasessigebivak 20nexdetermines
W th the user data 100. Alternatively, in the case of
whethesithe veipe famegas bh endtiplexadesitio thehi user data 106 Slterddivel, in the
of 3GPP which is an asynchronous standards institute,

castof adioing dﬁ@bﬂiagckchdr@h&;restpbﬁdiﬂ% Ité it Srxhdred BEBGPPAwhich is an
receives an infornmation value of a VAD and determ nes

asydahirdreis shadadi aftifut@ MRel6diRe PN iw! i .
user data 100. If it is decrded by t\ﬁe@n%’ﬁ%% glﬂtibgexmg part

g Ay AU S E0 ALSE OL ame ca
bedRNBpRYEPwith T AR data 100.

If it is decided by the multiplexing part 44 that the voice frame can be
multiplexed with the user data, the downward transferring part 46 generates the data
frame 104 when the user data segments 102 exist in the transmission buffer 35 of the
user data interfacing block 30, and generates, if necessary, the control frame 106 when
the user data segments 102 do not exist. Then the downward transferring part 46
transfers the generated data frame 104 or control frame 106 to the PDS frame generating
part 50 together with a determination result.

The upward transferring part 48 analyzes the data frame 104 or the control

frame 106 received from the PDS frame analyzing part 60. If the control frame 106 is

received, the upward transferring part 48 performs a control procedure. If the data frame
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frame 104 when the user data segnents 102 exist in the
transm ssion buffer 35 of the user data interfacing

whb@eksR01 and generates, if Aécessary, the coPCT/EIR2005/003496

frame 106 when the user data segnments 102 do not

exi st. Then the downward transferring part 46

transfers the generated data franme 104 or contro

frame 106 to the PDS frane generating part 50 together
10# ti recetyet e thei wnward iransfeuring. parh 48 etacts! the asesfdatd bepghents 102
part 48 anal yzes the data frane 104 or the contro

fiopnithe do8 fraseeil 04 dnflrtomsfere tHeDSef rdatesegf@nisZ | 000 td M user data
60. If the control frame 106 is received, the upward

interfavirigblocknd0.part 48 perforns a control procedure. |f
the data franel04 is received, the upward transferring

part T BDS faetcsgdibitiug Part ot ifc/HEE g&%ﬁk@?—sé ﬁ%g?%]g&ing PDS

data frame 104 and transfers the use ata seg

frafiés & 4 BEnsAG e sAR ?rahﬁ@ﬁﬁl% "i‘% g&i\@ffbﬁlﬁssso' The PDS
50 i Rel'a

frame generating part | es a generator 52 for

genergfl %Eﬂexg{ﬁ sh rr@léifl?l\;?@ﬁqt}lg Iqtgtrg%qu o gcgrgc,rgﬂgsla%gt;xe geceived from the

transferting resp e
Lt plexes t ata. frame or control frane received
PO R BRI e i e el R, eceae pregessing block 20,
recei ved t he voi ce processing bl ock 20,
g%%ﬁ%P%ﬁFﬂésgﬁénﬁdé%frane 110. The transferer 54
considers the PDS frame generated fromthe generator
52 ardetasteisy §4 cpruides PR fiamiegenerhted diantna tHer geteraldd 42 and
or control franme 106 is not nultiplexed as the PDS

the veiee frame 198dn whishsthe datatfraencPID8 dricantolifiding D06 %0t multiplexed
access physical |ayer block 70. The PDS frane

asatha/RDS figmeal 10 &0 tragsferd @be @D BiBe 42bah The Qhcd i
denul ti pl exer 64 and a frane transferer 66. %’%eegPPgsrlr%al layer
blokkt By, mi ner 62 determ nes whet her data received from

t he access
The PDS frame analyzing part 60 includes a frame determiner 62, a

demultiplexer 64 and a frame transferer 66.

The frame determiner 62 determines whether data received from the access
physical layer block 70 is a pure voice frame 108 or the PDS frame 110. The
demultiplexer 64 demultiplexes the PDS frame 110 into the voice frame 108 and the
data frame 104 or control frame 106 if data received from the access physical layer
block 70 is decided to be the PDS frame 110.

The frame transferer 66 transfers the demultiplexed data frame 104 or control
frame 106 to the PDS link layer 42 and transfers the voice frame 108 to the voice
processing block 20.

The access physical layer block 70 links a physical channel for providing a

voice service. The access physical layer block 70 transmits to a communication system
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physi cal |ayer block 70 is a pure voice frame 108 or
the PDS franme 110. The denul ti pl exer 64 denul tipl exes

wo b@meP@of rame 110 into the vabce frane 108 anPiCT/R&2005/003496

data franme 104 or control frame 106 if data received
fromthe access physical |ayer block 70 is decided to

be the PDS franme 110. The frame transferer 66

transfers the demultiplexed data frame 104 or contro

af pranessib@oreswt ofi¢hdPPPS fraine | geperatid® partdSQ fanmifibtipdextitge the voice
voi ce frame 108 to the voice processing block 20. The
feaoeeH)8 rbyessabby tewaicebprocdssin blackie®) witlp thesusenlata segments 102
channel for providing a voice service. The access
redeiied Cladm | thy @kerbiQg olodk 10. S0V Er, tHiRe AcceYTPRYYicRAYRP block 70
systema processing result of the PDS frame generating

tRasfersake PDB fadhd 1 1 ﬁ&i{]&ibfl’r&ﬁ tNOEGBmUhREFonL QB teRl RARS PR frame

by the voi ce processing ock 20 with the uUser data

k
aﬁ'\/@?gggg%t 59%0"28 ¢6 u¥RbieR Thé ?ﬁs%ﬁﬁe gﬁ%@&(p b’%%ic]eofr e 108 and

t he access physi cal T"ayer transte

h 1 cei fromthe conmuni cation
té%@t{%ﬁp%l?ﬂgr%oﬁr%\@ﬁm yzing part 60 so ?s to :
denul tiplex the P frame 1 i t he vaoice frame 10
and tlﬁlgo dsa{rlﬁs??tﬁﬁ“rggl%wcwe eéﬁ’terlgﬁgfﬁiaﬁ’r?el Hipgecording tosthe present
Jdllustrates the structure of the PDS frame 110
inyeptienyi Thg RIS fmeplO@consists of tha Yaies frame 1P therdata frpme 104
consists of the voice frame 108, and the data frane
o1 geptesl framet106Igengraid by U8 RJad prasessingdylockd. PDS
processi ng bl ock 40. The data frame 104 includes the
user Thetdatsfrgme 4 idddRles drdusenddta sdgnttmtsal (g aedicdamtrol Heta added
PDS link layer 42 to identify a frame and check

be ithicoPBS 1ihkdayep AL 116 lidentidn® fre and chéckCarirgertfconli6l frame 106 is
control of a PDS |ink and includes the control data of

e ket 1 ol TR S SR s s o
1dveed2 Seth@ PBGbrb&lsSing block 40.

The user data segments 102 are data segmented from the user data 100 into
segments of sizes which can be accommodated in the access physical layer block 70.

FIG. 6 is a flow chart illustrating a process for transferring, in the user data
interfacing block 30, the user data 100 received from the user data block 10 to the PDS
processing block 40.

Upon receiving data from the user data block 10, the user data interfacing block
30 determines whether the received data is the user data 100 or data for the control of
the PDA processing block 40. If the received data is the user data 100, the user data
interfacing block 30 allocates a service identifier and segments the user data into

segments of sizes which can be accommodated in the access physical layer block 70 to

generate the user data segments 102.
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segnents of sizes which can be accommpdated in the
access physical layer block 70. FIG 6 is a flow chart
WO bdoassT4at i ng a process for ti¥ansferring, in ther/ERe005/003496
data interfacing block 30, the user data 100 received
fromthe user data block 10 to the PDS processing
bl ock 40. Upon receiving data fromthe user data bl ock
10, the user data interfacing block 30 determ nes
whet Ade uspredata daievfaeing dileck 30 sstocesutherusdmtlata 18@ments ddRain the
for the control of the PDA processing block 40. If the
transgiéssipacbudter 3 5i andt qenpletes a diaitapra@duret Abew ther usdatata interfacing
interfacing block 30 allocates a service identifier
blacki3 G waitefur slatatrecaisei fratattise uset data dprR M0 Iftfie SdceRBd data is data
whi ch can be acconmodated in the access physical |ayer
fobltleec kontfbl tof the rRIDStpRodebsingl Hbdckdal, xhs RBOEAAE iARERdAE block 30
user data interfacing block 30 stores the user data

pesfo@n®RDS skodcé Bortth? ahd 3RSUY MSARBmBH 4 thé® wARE for data received
conpletes a unit procedure. Then the user data

frdahbRrdsecdfigpirgl. 30 waits for data received fromthe
user data block 10. If the received data is data for

t he t o) h ssing bl ock 40, .the er

dat aﬁﬁ't}éﬁ% gcﬁ%%, %aggﬁ u%Eﬁ%ér?BF%S“P PLOSFNg 18 3&? g data
. .statu enent _and then its.for _data received
inBfticibe otk I "R et oot 1 oo rpio hecias srocessing
liII strating a process of processing, in the user data
bleaki4lrand Ganzfepingcire Brocesshe uses datadagmmense oA user tigta block 10,

recei ved fromthe PDS processing bl ock 40 and

t r anEhe usemdate Hatesfagingsklock deassemblrs sthegmmsat dataosdgients 102

user data bl ock 10. The user data interfacing block 30
recgsedrfiine she RBSusrecessiap dlavkgtteint ordd0R restors thediskr @4t sé@ments

PDS processing block 40 in order to restore the user

102ab ahes egginalt ssel @atat KOOt MEtherlagivded d4is SEgrAatd cdRitutinf one user
the | ast user data segnents constituting one user éata

datgg?ggg féggﬁ?% utﬁ‘ﬂ é&lr}ggfr B\ag% tb'ig?ﬁ%eélgs‘?‘f @ &€ 48R HbtedB34n&0&r data 100,

the user data interfacing block 30 interprets a service identifier contained in the

completed user data 100 and transfers the user data 100 to the user data block 10. Then
a unit procedure is ended.

While the user data segments 102 are assembled, if the user data is not
completed, the user data interfacing block 30 waits for the next user data segments 102,
completing a unit procedure.

FIG. 8 is a flow chart illustrating a process of generating, in the PDS processing
block 40, the PDS frame 110 by referring to the voice frame 108 received from the
voice processing block 20 and to the transmission buffer 35 in which the user data
segments 102 received from the user data interfacing block 30 are stored and

transferring the PDS frame 110 to the access physical layer block 70.
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the user data interfacing block 30 interprets a
service identifier contained in the conpleted user
walad0a/04201 and transfers the uSer data 100 to tPEI/HRR605/003496
data bl ock 10. Then a unit procedure is ended. Wile
the user data segnents 102 are assenbled, if the user
data is not conpleted, the user data interfacing bl ock
30 waits for the next user data segments 102,
conplByeinpereoduthe tvomedtamki i @8 isFieGiv@l fremathe [voieghragassing block
illustrating a process of generating, in the PDS
2(arthe BBSI procesting blotk, 40t deteriite s fwistheer 1Helrebyived Veice iframet I8 is a
the voice frane 108 received fromthe voice processing
udabroloicd(raing] If thetrbeeivddansddl feah®iz dovh felt raddin the \ohdedT a variable
the user data segnents 102 received fromthe user data

ra'ten‘l;cﬁéé( é}fébﬂhﬁ% Rt Sfradpshdiigdioate &ﬁﬁdatrdl 6f'§(fj?lk))|2 ian@ if 1@ received

frame 110 to the access physical |ayer

voh ge FXRE Ys RRIdeA%0 bP8 sﬂgt?cﬁ% fahﬁﬂﬁ’mﬁ@@od SlhESE] V?\@) i B8%ase of a
e DS

Vol ce pr ocessli ng processi ng

(?{5638%00%% hg{n? &gfegﬁg}ﬁ%o h{%f St%"?ew er ecg?%ﬂd&l\ﬂo?{gﬁﬂe the PDS

rate.in the case of a.yari.able
prPﬁ%Séme&?O&E Doy fers T ey yBne %asapﬁe i fdine 108
st and 3GPP2, and if the received voice frane i
deci diek %twwdsﬁhﬁféh%ré inyo ¥pice H anstar by anyaformatign ﬁﬂue fora
VAD in the case of a voice encodi ng schene )
vaies ratssyheram gpnliedidedes inaprasidingod VolBMeavige 3@PrariablgrapDsheme
processi ng bl ock 40 considers the received voice frane
argisbyaan sditrimeativo i valief ofan¥ ADD@hen & coded wsesl éteeVADhagupliet dty 3GPP,
there is no voice to transfer by an informati on val ue

thé ®DSaprecdssig bidck A0h@nsiders Apletdded aslectrhme @5 @\ubablé1goide frame
Vol P service is a variable rate schene and by an

1ggnf ormati on val ue of a VAD when a codec uses the VAD
appl i ed by 3GPP, the PDS processing block 40 considers

the [LGEI NG OISE: FhAllEs WnddSPR & YPGBl VACEHAR8 108, the

PDS processing block 40 checks if the transmission buffer 35 stores the user data
segments 102. If the user data segments 102 exist, the PDS processing block 40
generates the data frame 104 including the user data segments 102,

The PDS processing block 40 multiplexes the data frame 104 with the voice
frame 108 to generate the PDS frame 110 and transfers the PDS frame 110 to the access
physical layer block 70, completing a unit procedure. Thereafter, the PDS Processing
block 40 waits for the voice frame of the next period.

If the received voice frame 108 is not available, the PDS processing block 40
considers the voice frame 108 as the PDS frame 110 and transfers the voice frame 108

to the access physical layer block 70, leading to a completion of a unit procedure.
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If the received voice franme is considered as an
avai |l abl e voice frane 108, the PDS processing block 40

w@b@ecks74bf the transmi ssion bf fer 35 stores tPEI/HKRR0605/003496

data segnments 102. If the user data segnents 102

exi st, the PDS processing block 40 generates the data
frame 104 including the user data segnents 102. The

PDS processing block 40 nultiplexes the data frane 104

wi t h Bvee theyigh éhef availeble 9eice framsrierestived HiftheDSerf datmzeginkhts 102
and transfers the PDS frane 110 to the access physi cal
dd agteexistl indke F@nsmissiph duifag35, thaikD prucesdinigeblock 40 generates, if
Thereafter, the PDS Processing block 40 waits for the
necessaxy, fthanmnabl trema s ipeluding. cdritrd] hdutd efoeicogBoNiay Che PDS
frame 108 is not avail able, the PDS processing bl ock

pré€essiapsblder s4(t e ddéERg aMeestith ga%nfbﬁe i [5Rddr’ 8 8ndiddin link

and transfers the voi ce frame 108 to the access

esBIbYShfidt FRY BFovidiagK 7pIDS | 6@9icBIbditre aﬁﬁln?ttu'ng n a19(I r@celvmg

unit procedure. Even t hough the avai |l abl e voi ce

ﬁg&aﬁﬁ&e'aﬁﬁ enn'flfateg Nfe BERT frﬁﬁ% ?flg ﬁ%@ﬁ‘ﬂ@? Qs ge c%gﬁol frame 106

X1 st ransm SSI on

if n cessary, t he
?ce?%g?ﬁaﬂ%gmcﬁ Oatbe Grher ed WSt a for

cont n rOCESSIng bl ock 40 or detecting

and ?Eét%ys%négow 1 Uisitieroprossss AEPTIEESSIE) infhe PDS processing

establlshnent for rovi ding a PDS service between
blogkad nthe tRIN @temmqé feqap dheaeerses physichl deyeebioaks70 and

t he PDS frams 110 by nultiplexing the control frame
transfgrriigt A proeessasi cesultrtanthe 168 dptacineefiicing block 139 aekthe voice

procedure. FIG 9 is a flowchart illustrating a
prewessing Blook 2pr ocessi ng, in the PDS processing bl ock 40,

the PDS frane 110 received fromthe access physi cal

| ay eEvéty @rliod hedfadiol dad ?sfl%ééibéﬂgfr&n Rh&O Qﬁﬁﬁ&ﬁﬁgiaﬁﬂ Block 70

the user data interfacing block 30 and t

folP pRIVEAR, ngé?é@gﬁ'gg:g, tHeVPHY Séésg’lﬂg tbhc?ckr?(gldgtg%%}f%s | Shether the

recel ve fromt access phy SI cal®layer
radio data is a pure voice frame 108 or a PDS frame 110 in which the user data is

multiplexed. If the radio data is decided to be the PDS frame 110, the PDS processing
block 40 demultiplexes the radio data into the voice frame 108, and the data frame 104
or control frame 106 and transfers the voice frame 108 to the voice processing block 20.

The PDS processing block 40 determined whether the PDS frame has a data
frame. If the PDS frame includes the data frame, the PDS processing block 40 transfers
the data frame 104 to the use data interfacing block 30. If the PDS frame includes the
control frame 106, the control frame 106 is processed in the PDS link layer 42 and a
unit procedure is completed.

Meanwhile, if the radio data received from the access physical layer block 70 is

a pure voice frame 108 with which the data frame or the control frame is not
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for providing a voice service, the PDS processing
bl ock 40 determ nes whether the radio data is a pure
wo odc@sTapame 108 or a PDS frale 110 in which tPET/KRe#05/003496
data is nmultiplexed. If the radio data is decided to
be the PDS franme 110, the PDS processing bl ock 40
denul ti pl exes the radio data into the voice frane 108,
and the data frane 104 or control frane 106 and
muktiphesieds shet RDSv pravessingaibivck 040 tansfees thei eaice reames 36 rthe  voice
bl ock 20. The PDS processing bl ock 40 determ ned
prabessing ibladke€ 0PIoad ing aore chidpletion of audhit proeeduré. t he PDS
frame includes the data frame, the PDS processing
bl ock 40 transfers the data frame 104 to the use data
interfacing block 30. If the PDS franme includes the

IlﬁmfﬁﬂlAg%ﬁaBﬂ%QG, the control franme 106 is processed
I'n e Nk | ayer 42 and a unit procedure is
conplgt gl idBRINEY i | O i
Che acossbRE s e ihychlife ARG Thd BERGE dpbéttus can
] ' ' the data frame ar the.control .
st Heochtd Bt Pl o R st o 8 Ftnelnd thus
. transf.ers.the voi.ce frape tp the vojice processjng
is SpRNOISH SincE Ahg S B PESL by loski e aSRItional phySisAbenaaslcor data
I ndystrial Appljcability As described above, the
trangmassion,qnd; regention; Fprberaitds meswdbleita preyigeadreescalhio those who
transmt and receive data as well as voice by using a
reqeire@ cpthynot &xl voiteabuicty datal inforrsatian, isscleaagersoal wisa isclkard of
there is no need to allocate an additional physical
heatingineh pémon ddibauffemnpotchiinpediatedts; eaentis possibielfdrilkdse people
it is possible to provide a free call to those who

tolcBfitiunicate Whdr thPtach¥in ¥@efRnéut by data information,
such as a person who is hard of hearing or a person

who Mifrf&Ves sR&ealt inVBRHe &};atusaﬁ%vid%? 1S mBBRS tdHhindtd (MT)
those people to comuni cat en they face an
dafd Se-HEL G cané’%&%@é&? to I%hﬂ)?%e se’c%tlﬁ? Mﬂ%\l/tgﬁltlgl d %@gl%lra%%g Zollection of

provi dés a erm na

industrial facilities, public facilities etc.

While the present invention has been described with reference to the particular
illustrative embodiments, it is not to be restricted by the embodiments but only by the
appended claims. It is to be appreciated that those skilled in the art can change or
modify the embodiments without departing from the scope and spirit of the present

invention.
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data service, it can be applied to renote status
nmoni toring and information collection of industrial
wo amelstpes, public facilitiefOetc. Wile the pPCEERRI05/003496
i nvention has been described with reference to the
particular illustrative enbodi nents, it is not to be
restricted by the enbodi nents but only by the appended
claims. It is to be appreciated that those skilled in
the art can change or nodGLAKMS enbodi nents without
departing fromthe scope and spirit of the present
Li nvedt rgsmitting Bd teceiving apperatus; comprasing:r ecei vi ng
apparatus, conprising: a voice processing block for
encodi veicevprocessingttdock fovieacodingn®ice intb laanséefrainbB@o transfer the
encoded voice franme or decoding a received voice frane
ercodalivgiod frahe dedweddidg \wiecdvéd abiee frAMeSB olRitahdiesed voice
for processing user data; a user data interfacing
frtheck for allocating a service identifier to the user
data transferred thereto fromthe user data bl ock

de”“!atuisﬁlc?aﬁlﬂ&ﬁfb?tpP&%s]jxgﬁst@EHﬁ&O user data segnents

of given sizes to trans e User data segnent to a

PDS ¢R) s . Vvj .processing hlock

assenb [Srn%ét? @8@@?@5@{; g?ére%fﬁ?g%tfrpgt 9 SALKE H?@gl ¥F Lrfherfiser data

[ QCESSI | ock, .interpreti the service

B FRERD fhie 1 Bkt AP kS Sl folering b e detednipoiser data

data bl.ock; the PDS processing bl ock for generating a
SCEIPRNTE (05 givep Si%cq R ranter (igjuser data fegmant te h AN (Pder-tarPeer Data

the voice processing block, or on the voice frane and
Sexvigeitmiogessing blasks asspohlingthetuset fata segmerd atansferradnfrom the PDS

segnent transferred fromthe user data interfacing
privessing block riatespreting the sBBR:«f identifier,candnransfefsisy 1B YiSércRita to the

| ayer bl ock, and anal yzing the
user data block;

the PDS processing block for generating a PDS frame based on the voice frame
transferred from the voice processing block, or on the voice frame and a data frame
corresponding to the user data frame segment transferred from the user data interfacing
block to transfer the PDS frame to an access physical layer block, and analyzing the
PDS frame transferred from the access physical layer block to transfer the voice frame
to the voice processing block or the user data segments to the user data block; and
the access physical layer block for transmitting and receiving the PDS frame

through a voice physical channel according to an access standard of a communication

environment.

2. The transmitting and receiving apparatus as claimed in claim 1, wherein the

PDS processing block comprises:
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PDS franme transferred fromthe access physical |ayer
bl ock to transfer the voice frane to the voice
wee@emsabng bl ock or the user2data segnents t oPCHER2ESN03496
data bl ock; and the access physical |ayer block for
transmtting and receiving the PDS frame through a
voi ce physical channel according to an access standard
of a conpunication environment. 2. The transmtting
and aiddP Jinkdayssfar detgeminingewhetherdhe woisk dframel cannbe neitiplexed
t he PDS processing bl ock conprises:a PDS Iink | ayer
with they uses datan idgtpcting end restdringvaiare of tiemeser alatapand generating the
mul ti pl exed with the user data, detecting and
date fawe ion g centrd fangf frothehansser datasegmennyd generating t he
data frame or a control frame fromthe user data
segnmerR3S framePenémtng pge firr hemgng et PIHO Frag RN Mbitiplexing the
the PDS franme by nultiplexing the voice frane with the
vaied frarhé aidh th dai® fafelor LoRF Fagabddebd FNHUMED SRR 142K and
| ayer; and a PDS frane anal yzing part for analyzing~”
the R I js r . hysical | ave
and er R B NE Bt O S IGARE TS PDR g FecrsChom the
: t Qf rol .fr an .
WSyt el fhd 4Rl IA By 5l Pon iy the voice frame, the
1ftin nd receiving.apparatus, as ¢l ainmed in
dald BHRFY Sd) B 10 e AR dPmitiofived e,
mul ti plexing part for receiving an information val ue
of the voice frane received fromthe voi ce processing
bl ock and determ ni ng whether the voice frame can be
3. mul £he Franssytine andirresivisg eppraatas ascldiovedviacthim 2, wherein the PDS
_transferring part for generating a data frame if user
linkdaygr semgpmsess exi sts in the transnission buffer of the

user data interfacing block and, if necessary,
gener atultiplexing Quaitr 6dr feceivihg fn tihrMesen dahR SEHEVLRe frame

do not exist, when it is decided by
received from the voice processing block and determining whether the voice frame can
be multiplexed with the user data;

a downward transferring part for generating a data frame if user data segments
exists in the transmission buffer of the user data interfacing block and, if necessary,
generating a control frame if the user data segments do not exist, when it is decided by
the multiplexing part that the voice frame can be multiplexed with the user data, and
transferring the generated data frame or control frame to the PDS frame generator
together with a determination result; and

an upward transferring part for analyzing the data frame or control frame
received from the PDS frame analyzing part, performing a control procedure if the

control frame is received, and extracting the user data segments and transferring the user

data segments to the user data interfacing block if the data frame is received.
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the nmultiplexing part that the voice frane can be
mul tiplexed wwth the user data, and transferring the

w@eovenstied data frame or contZZol frame to the RDBKRR@S®03496

generator together with a determ nation result; and an
upward transferring part for analyzing the data frane
or control frane received fromthe PDS franme anal yzi ng
part, performng a control procedure if the control
4.f r arhbe trensmeitiéria/and reegiving rpparatus agclaivecduiselainiad, avherein the PDS
segnents and transferring the user data segnents to
franeganssating aad compasdsaci ng bl ock if the data frane is
received. 4. The transmitting and receiving apparatus
as o génvestor forcgedieratig thb®DS fratrechyPbiulfigleting the data frame or
generating part conprises: a generator for generating
cohti6! fridte tecaived ionintet PIDS @ixk N&yet REthABé Rofck Fhereceived from the
control franme received fromthe PDS |link | ayer with

voildePry@is§ifg blodkEaridecei ved from the voice processing
bl ock; and a transferer for transferring the PDS frane

gg;g@@@%@&&%ﬂﬁ@g%ﬂﬁ% ggn@rs&a ok %g'g@g!raé%r to the

e transm Iving appar

clained in claim?2, wherein the PDS frane anal yzi ng
acﬁegFPH%b%PaP' 'as: a frame deterniner for deternini ng

whet her data received fromthe access physical |ayer
block is a pure voice frame or not; a denultiplexing
part for denultiplexing the PDS frame into the voice
3. f r afBe HARSMIRIE A e¢ai WA appareiun s Jrinteddnslaim 2, wdetgin the PDS
received fromthe physical |ayer block is decided to
frame anelyzingepapoomprisece frane; and a frame transferrer
for transferring the voice franme to the voice
pr oce Srinitg defefifilnenior Hétansiniipl Whethéh data eRoENEE droddltie access

frame or control franme to the PDS |ink |ayer.
physical layer block is a pure voice frame or not;
a demultiplexing part for demultiplexing the PDS frame into the voice frame
and the data frame or control frame if the data received from the physical layer block is
decided to be not the pure voice frame; and

a frame transferrer for transferring the voice frame to the voice processing

block and transferring the segmented data frame or control frame to the PDS link layer.

6. The transmitting and receiving apparatus as claimed in claim 3, wherein the
information value is a value for a voice rate in the case of a variable rate voice encoding
scheme corresponding to the standard of 3GPP2 (Third Generation Partnership Project
2) which is a synchronous mobile telecommunications standards institute, including IS-

95A/B and CDMA 1x.
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6. The transm tting and receiving apparatus as cl ai ned
in claim3, wherein the information value is a val ue
wo ovoc@smMei ce rate in the cas€3of a variabl e rapeT/Ke2@S/003496
encodi ng schenme corresponding to the standard of 3GPP2
(Third Generation Partnership Project 2) which is a
synchronous nobil e tel ecommuni cati ons standards
institute, including IS- 95A/B and CDVA Ix.7. The
7.t r adbaitransmigting dind eeediving ppppratusaasuelaimsedciraclaiul 3, rwherein the
claim3, wherein the information value is a value for
informafierevalue isv valualfer actotee dctivithdetectseinahe aaseaif @evoice encoding
encodi ng scheme corresponding to the standard of 3GPP
schelihé cokréspording it® thePasridaad sNBEPP(Thied Gendatiéh Pafinébhip Project)
asynchronous nobil e tel ecommuni cati ons standards

whitls tié tat Synéhiehotidi MSbTSMISEHnMEGEMINs Staniifls insfitute, including

transmtting and receiving apparatus as clainmed In

GSlEBnmv3.cobey ein the information value is a value for
a voice activity detector in the case of a codec

schene using the voice activity detector applied by
3GPP (Third Generation Partnership Project) in

pr oy di a. Vol P_(Voi ce over |nternet. Pr.otocol .

8 Ser ﬁ“g é&%?{a‘“én% gflé dC¢ehying apparatys as; claimed; igec E‘é’i &> ghegein the

. variable rate vqi ce encodi ng, schene. 9. The

infoPmAGR YANGE eaFRlUS thrd \AloRACKiBR dsteaior i thel Gasetia podec scheme
claim1, wherein the user data interfacing block

usigible; ¥eise agtiviby edetactarnepnbiad t by GOPPe1Ehird Gengrationt Raxtnership
data received fromthe user data block is user data or

Proja¢th irf proviridge seYolPc@/adanbver| Intenkt Pratbosl) semivgeimnd valad for a
all ocating part for allocating a service identifier to

voich gate iethe ¢adecofheiiable@ad doite eAERIINESEhERmEM t he user
data block is decided to be the user data; a

segnenting part for segnenting the user data to which
the service identifier is allocated into user data

9. SEIMRY Rark@fRindoNld Redv et AidasSEBfned in claim 1, wherein the
user data interfacing block comprises:

a determining part for determining whether data received from the user data
block is user data or data for PDS service control and status management;

an allocating part for allocating a service identifier to the user data when the
data received from the user data block is decided to be the user data;

a segmenting part for segmenting the user data to which the service identifier is
allocated into user data segments each having a prescribed size;

a processing part for processing parameters for a PDS service and data for
control and status management when the data received from the user data block is

decided to be the data for PDS service control and status management data;



a processing part for processing paraneters for a PDS
service and data for control and status nanagenent

wob@a/ostier dat a recei ved fromadhe user data bl oPKI/KR2005/003496
decided to be the data for PDS service control and
status managenent data;a transm ssion buffer for
storing the segnented user data segnents so as to be
processed in the PDS processing bl ock; and an
asseftitanpgissigntbufisr forstenny thagegrhented eser dataasegmgmBrsbas to be
received fromthe PDS link |layer and transferring the

praesssgdoh ¢t R98 pretessangklgoigrsnd t o t he user data bl ock.
10. A nmethod for transmtting and receiving data in a
conmmaniassetmbding Spyest &1 assamiflingSthe Qisth @ats tse@sedt ‘received from the
encodi ng voice into a voice franme; generating a data

PD$ fineldyasam euhsfeneig theassenBbdiishl @%h SGnichf ¥ Ql'l@@sef 8&4%lock.
with the data frane to generate a PDS frane; and

5 transmtting the PDS frane through a voice physi cal

channel. 11. A nmethod for transmtting and receiving

10daF al Hleﬁlo‘aomimt%gggﬁt?ﬁg a?MS{]e%E”vu%OHBE' iR 3¢ %{r}g}nﬁ%‘ iBa system,

recelving a roug Val'ce
I PDS frame including a voice frame and a
cogg?@ﬂgt%%%%geggfated based on user data; segnenting
the PDS frane i.nto the yoice frane and data frane; and

r ec oVEOHHE YOS IO VIch A% ed on the data frane.

generating a data frame based on user data;

10 multiplexing the voice frame with the data frame to generate a PDS frame; and

transmitting the PDS frame through a voice physical channel.

11. A method for transmitting and receiving data in a communication system,
comprising the steps of:
15 receiving a PDS frame through a voice physical channel, the PDS frame
including a voice frame and a data frame generated based on user data;
segmenting the PDS frame into the voice frame and data frame; and

recovering the user data based on the data frame.



