; STe3eOL<X64T2618| 12/ 2002 1 DESCRI PTI ON TELECOMMUNI CATI ON SYSTEM W TH
'‘CHANNEL SHARI NG Technical Field s The present invention relates to 18/12/2002
"t el ecommuni cation systens with communi cati on channel s established between
first and second stations, for exanple between a base station and nobile
stations of a cellular tel ephone network. The invention is particularly
concerned with the reduction in systemefficiency which results when a
channel is allocated to a variable-rate data to source, for exanple a

di sconti nuous speech signal. Background Art Sone current cellular radio
systens, such a? Tng e use of the discontinuous nature of speech data
by only transm FI ng coded speech data ~s when the speaker is actually

tal ki ng. I n a converfGL&ECOMNDMCATIONSYSTEM WIZH CEANNERISHARINGt he ef f ect of
reducing interference levels for other users and al so saves power. However,
even though transm ssion is avoided during null periods of the

di sconti nuous specholsatfdeld, the channel established for transm ssion of the
speech data gemains 1Ll g&%&ﬁdu&emﬁdﬁaﬁemé ou'fbth%éomtn}{lﬁ\ B6h © %%st Bgncal I . As
a result, the capacity the systemi1s no I'mse I‘ESLY|SII’] I'n a :
reduction in sygqremvefsatlom@woyels |etstabbsreﬂslzet\kmmrst an@rsao@rdbstduws feyde
channel s for t h@xénﬁ;ﬁé‘%mm%%h%bé’éedstéﬁﬁmeﬁd F}‘Ebﬁg SERGRCY Q@Elﬂxla@ﬁel\gﬁkdneas
packet data over the sanme channel. One such systemis describ

| nt er nati onal Pagwatk. Applinveationois RADiRIEslY ZoBCerDS with Hte fedugliontin ystam| y

sui tabl e for preff.ba@héwwﬁehlrem@ Vel & Zhamdf kehidiaied oAPRENasierald eaf | N
that system) the dual npde channel is allocated either to voice

conmmuni cati ofls 8PUTER for-RREPIemdiacandnyavsiseaeshaiignal.wi t h voi ce comuni cati ons
having a higher priority. However, the discontinuous nature of the voice
comuni cation still results in i neff| cient use of the system capacity,
because a 30 comr@ffliti¥ Ahannel is still allocated to the discontinuous

speech d?t ah t 8&56:% Zoﬁ&t%emilsrc}a@wmtem, _Isumgat-,icmMAﬁﬁQé dsoftie a first
aspect of the pr ese i nve ere IS provided g.tele 0
system sui t abl e 38?" ’t"r“%‘ﬁs rlF ‘ﬂ'gs"re d"f‘tf’nt& ‘H&f gamttlﬁgﬁo ﬁé’t t)aacket

dat a, conprisi ngvhenfthe sﬂeaaelds acmamatﬁmgommmrwahﬁdmal EDMAaéystam, samtdashaw ng a
dual node chann for. ni gati an f .bot h
non-real -ti ne d%lfsy’fﬁh feﬁégﬁ c(’)ftr §aYGg g‘é‘%{f?ﬁ%l‘cs 3\{?'%?1” %eerr hs 2 £ r st

station conpri sedsosaves pbwerr &oweeery evennthbodh trmsupmcablseammieﬂrcbmegmt!ll bot h
the real-tine andibhe Bosr Gdbolihiisdg8haln! 15a° 560 haRhA! LA RATRT fsesa

second transcel ich Ts opera recerve e’'rea |ne 10 and/ or the
non-real -time dziltaa$maaldntohthefspee¢h gatarénoaing allochied tcmqblda@emtlhthe@ndrobl | er

for generati J e P:HF RYG .%Qﬁlﬁtﬁééa%%mfﬁgﬂé'g %}Qééﬁgtép‘?ﬁh sed, utufglﬁéﬁvathe

controller a ocatingn on-re dat a
reduction in system efficiency.

It is also known to provide dual mode channels for the transmission and
reception of speech data as well as packet data over the same channel. One
such system is described in International Patent Application W097/22216,

25 which is particularly suitable for providing cellular digital packet data (CDPD)
services. In that system, the dual mode channel is allocated either to voice
communications or to packet data communications, with voice communications
having a higher priority. However, the discontinuous nature of the voice
communication still results in inefficient use of the system capacity, because a

30 continuous channel is still aliocated to the discontinuous speech data.
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stream when the data rate of the real-tine data is less than the full data
+ capacity of the dual node channel, which output data streamis tran

by is the transceiver over the channel. In the systemof the invention,
non-real -time packet data is allocated for transm ssion when the data rate
of the real-tine data is less than the full data capacity of the channel.

Thi s enabl es the nmaxi mum system capacity to be utilised. The real-tine data
may conprise discontinuous speech data afd the 20 non-real -ti me packet data
may conprise conputer files or facsimle data, for exanple. The first
station preferahlyotABrihadtiof sPeech coding system which prepares the
speech data for transm ssion froma speech input, and the controller

recei ves timng i nf OFSRIEING fo A fisvhashect 9 echresstiinygniigpsther is mievidadi g 2s t he

timng of intergdBéhmMORichtibnt Q?stﬁtﬁ%e%ﬁfﬂaﬂi’@ti%r Sttrér%?rﬁ&mg% Nrealfirfie Waita bRE Speech
coding systemis able to provide the timng infornmation requi red to enable

the systemto U®THRBHEM:RESE! KR, FOMPHENg (3 BishPNG A 8GGANE GOSTRYEGALRY

required in ordggtidn® dnanw@nbtddw rhedeCBhdrPBt fofNEonfrhiifitatioh BGTSE6th RE
preferably conprises a buffer for storing the so non-real-time packet data

for transni ssi of2kiPe AgdrBaRATEAKINS, d@ﬁ’effe"é.'t ther firsk to fthe geCNYastatioe dat a.

This enabl es a gh&dR Bk it stalich BEmPisRBad AFst ftt%hscel\ib&vatﬁ’éhzféogpé)raﬁléatﬂsm ssion
whenever reductijons |n the data rate of the real-tine data stream occur.

The first stati GNSHilyPABAPR ired-tine,gad the ApP-6ealtingadataethecsasnpd SfafPNon nay
conprise a nobi ¢dnsisesd oge@hdarahebéwanm@tehse@@émuelt@a*ebaw thee teabiithe S
Accor di ng to a se onﬂ’t ge prege@F hﬁnvent; onf Bere is.provided a
station for fise®? 1k 56 flap AN efirsheptatiop nfustbels CORREESWAL h t he
present inventi cantrolerdor ghn‘egattng ah ddmmdiaas@matn admpristhgnthe seattimendatant | on
there is provid nmet hod of ,operatin tel ec ati,on s m.sui t abl e
for t ranslr[:1' tti ng%i gor‘;rgg?r_ %f%ﬁauﬁ%ﬁag%r?ﬂgﬁ%ﬁ'"}ega?aﬁn%la&ac Ig'éetod %SHE S?tﬁ’e system
conprising a fi stsdanamdhea the clated rate rofthe cedlitiore datatis dessathdn Hhe ifulh datadual

node channel i j he 1 -t al -time
data fromthe flE?és:ai% 0 b%ghélce}réon h%ﬁwi \gh' Pﬁtghtféarkggtr%w S.‘Eaﬁ‘sﬁ‘g{r)?ﬂrbss. ng a
first transcéi véwtmscdﬁvargvembﬁ ghdr@et 0 transmit both the real-tinme and the
non-real -ti ne data, 0 i ei ver
whi ch i s operable to r ecéféfé%‘ thé }n%ﬁdtni ﬁ%ﬁ%%pyhé p? %ﬁﬁ@ﬁ?gﬁ&{&ﬁ&c dat a,
wher ei n t he net Haesraissipn wees tf@cﬂﬂta tite phigjetreal-tinlel datais legs tan thacfufl idate
t f g

ransceiver o 'Bgé‘icftf?):fr%ﬁé gﬁaa kﬁﬁs Eﬁébzpa fhe” maxﬁﬂ%n kﬂ{]s?éhtn c‘gﬁééﬁysﬁar A

corrprlsmgther en t ta rate o e rea
streamis |ess tHEgdt Hee fegl-ime gdata mapeemensedtisconinupyaispagiicdatd apthfithel | and

control ling jhe nbhk&di-tiedter&t d84 nia9 éohﬁsnwb&mbmr faes rawtfadé.mt.@ &htd g8 over
the channel. Brief Description of Draw ngs Enbodi nents of the present

invention will SSHPPE described, by way of 2s exanple,with reference to the

acconpanyi ng dr awi Ngphe W@EE@tuﬂn pl'_dfé}blbl? cbn’@h%a%pbé&ﬂ&é&ﬁd eystémrwhige in the
system oft he inventio receiver for use I1nt

hows he system
oft he inventi o R Fu ‘?%&f‘ad%?z ktrgmmq &omy 8gFRaRrRdANRYLy 8’&‘;6 d
comruni cati on syshiedster &I&duv@@tuﬁlngW@'n’étlbﬁframftlhé)ybdébﬁl’cbdlhé bysdérm afdidagn@ net hod

in accor danc% Wtﬁehtl%rrllg o? rﬁgr?tﬂ;[tlohs? }ﬁet?\e speech data stream. In this way, the speech
coding system is able to provide the timing information required to enable the
system to be implemented.M inimum additional hardware is thereby required in
order to implementt he invention.
The first transceiver preferably comprises a buffer for storing the
30  non-real-time packet data for transmission during reductions in the data rate of

the real-time data. This enables a queue of data to be prepared for



18/.121 2002 4 Mvdes for Carrying Qutt he Invention The invention pr OVI des

. tel ecommuni cati on systemenabling transmission froma first station %8/2302
- second station within the system and which provides an efficient use of
channel resources to enable the s transm ssion of real-tinme data and packet
data using a single channel. The nature of the real-tine data is such that
it may be regarded as having a variable rate Thet ransmtting stationi s
able to nodul ate onto the single channel3carrier both the real-tinme data
and the packet data. The packet data is transmtted during reductions in
the data rate QlanbhRsi¥AaWhaReRT FHuBidriRah el dfta FRS 8f the réfitifRMatalStReahfal - time
data) due to its real-time delay constraints, takes priority over the
packet data. O%CYse of the invention is the transm ssion of real-tine

di sconti nuous speechndatsp siatibh n{&?%ﬁ’r’prlgé‘taaoa@é%mloﬁsar?d fh%cs%‘cghd stafi®ssage)

Internet files or other conmputer files) interspersed wthin the speech
data. The mvedf‘?)b‘FPme'seﬁdU@ﬂérStat'a'P gba egllar telgpommunications netyorks of

real -tine dafa, SUCAc@wdihg td/h Gé‘ébn’dra%Bécm&ﬁieQi?@senFln%ﬁt%nlhé’B%roan@d
schematic form a transmtter which can be used in the systemin accordance

with the inventd 3atiop iReuse Qn%Fﬁ'@tcpmm%ah%Sﬁt%madﬁ"hﬁw%%cpmﬁfﬁtt 82 whi ch,
for the purposqﬁegy‘nt.mbémoaxarrpl e, wll be described as a speech input, and
a non-real -tine pacggtd at a |n ut 14. 20 The data fromthe ;geech i nput 12
passes to a speech %?'ﬁ]géoﬁﬂ ifchaspe ARl the Presentinvanten thees isetrAVidedidal i nt o

sanpl ed di gi t al metpoeadt awamgmaelsaﬁﬁﬁbnmﬂﬂrsymm %uwém@ féfOtrdﬁnﬂﬁ“hg when
there is a pause

contl ous eech ich results
in enpty diglta a@ﬁ%?&@ ngREN f"rar#'ﬁ“@ PEF S %@ge e f’tﬁmspé’ E"Qg ia\ém &89 rom t he
speech coder toaasecombrc@kdmmtlerlmﬁsnoooahd didviey A8dudbaimadé r dranhélefgpacket

data input 14 i buf f ich st ket data
for transm ssi O%orﬁanB vaétloﬂé)iﬂ Otﬁt"fen[(?a'eq"&‘? E“mﬁé‘”c‘r ﬁeoq%\)t(%%ém%ﬁ'gﬁ 20 and
fromthe speec htheos:beond@tatlsn.stlnppﬂlrstesltatlm aompikimg 22fumhtremscbtyenmg:ht ke two
inputs into an e S ticular,
t he coder conbi nesgtﬁﬁéd tr?éer%'gﬂ(m d Jfg‘qﬁed%iﬁm% tomgérkn‘rfe %BQ%] the ge‘gﬁ%r oduces
di screte datla psielian sompiising @ansedopd i tramseaiear witieh cmamn@role( fmlrec@w&nﬁﬂlee in
subsequent -l | ofa.fflo thfHor® BUTRBLFediin® SR HERLIA MrleS mRAdA0 obifBfdes

18/ 12/ 2002 5 In one e systemin accordance W th the present

i nvention the cmr@élngéfmalbé%ﬂoeuhyﬁ@ flrat transceiverral non-regltime-nasketdaiante data
stream In Ui so¢ubac e kukifoRBRiftping AERAdS WhEA Wdhda dalpuat the
full bit rate of t he c anne

stream pr.ovi des no data. In a

nore general s E#hHAEAARA Sirﬂ@,ml'ﬁéQSéhthaﬁébﬁéu"bﬂQtarQﬂPé@W of theedyahonasiet a
streamsm ay dakenhdnel A8 dbRtdhing e @8t traHbeildlfo FaRsHk MeiuipUt Ak ffeali t her
data stream nay be non zero (provided the total bit rate is Iess than the
channel capacit §YeT th&eR@PRk total bit rate of the channel may have a val ue
which is less than some nmaximumand it nmay be split in any proportion

bet ween t he reab n’iﬂaf’? real -time data streans. This latter

enbodi nent may é'e{[PrTEstcf'B n rEK/ aviB%t opriate ift he real-tinme data has a
vari abl e data rate. E'maocﬂmbatsforﬁmﬁrésenwdmtuopamweswme destritaxdsby way oh
control unit, 24 appropriate h ader to .each sanpl e of
data for transme\ggqn durﬁ%ﬁegg%ﬁtgp]eo%g? gaqyl%drg 93' e"Header may i ncl ude
an indication of Wneiflgme 1t$t®matmsmltueufoausejmtthe syatgrh eftihe imdehtioat ed to t he
real -time (speech) dg t e header may
i ndi cate whi ch part o?l?reegjc tcingcegﬁegllf& usgﬂﬁe Skete'rnecﬁlﬂe 'E%enrtllggl | ocated to

t he speech data and E\Eur@h3para ek b@ma&bl@@g{‘a@dot@ radio paokunichiiem. Thi s
information may,g th;neé,qhatl vely, be provided over a separate control channel
controll ed by thg transm ssion control unit 24. 20 The transnission control
unit 24 may # so per Figuin 4 g arfiavegharhijusirating rumiséhodoin adeerdgace Willripes, in
order to increasRedni@la&itor. in the transmtted channel. The transm ssion
control unit 24 also includes a frane generator, so that the output of the
unit 24 can be supplied to a nodul ator 26, for nodul ation 2s by the
appropriate sel ection nodul ati on technique, and for transm ssion by a
transmtter 28.



The system controller 18 governs the operation of the entire system and it
will be appreciated that timing aspects are critical for allocation8#2%e
- real-time data to preserve the quality of service. The skilled person wll
be 30 famliar with a range of suitable techniques for inplenenting timng
control. The system may conprise a cellular tel ephone system wth a nunber
of base stations, each communicating with a | arge nunber of nobile stations
18/ 12/2002 6 within the cell of the bas® station at that particular tine.
In the case of a TDVA system the method in accordance with the present

i nvention enablm@de@fmatr}wl@lyuﬁé Meesloptt 0 be allocated to nore than one
data stream In the_case 'of an up-link channel, this enables different
types of data provi B3 Hyeptianppprowdes saatteleppmmynieationc systemaena®lid@inber of
applications CQrainfssionfrdi@ fAF9Pstheor! &Y AsBBbnd StatidtPwithidedsydied, by t he base
station over a single allocated channel. In the case of the down-|ink
signal , d iffersHigh yaseydess anaeffigand nusenof hakannsgt Jesayrcasayo benableardl®ri tted to

a nobil e oves thskisdBnCofGBARNY dfth ardl pRKBEGAY Rlsihg &sinhRr &aihnélyPRS of data
may be directed to different nobile termnals within the io cell. In a TDVA

system nore tMAVEHR e Jealtine, dataglsssHel sthatit i be ragardedhy@s Ravg dcated to
Gela bet o oS s anning il b8\l b ingd prCKC,
a system oper at?%@ﬁ?'ﬁaé{@gg?@é%‘c a}i\l"f'ﬁd?tﬁé‘“ﬂrﬂé%g?ﬁkeﬁ %at?-rﬁr@%cmda*ma met hod
iPa ccor dancewhﬁrziri%tnittnﬂ qlrriagewuciimflsemtﬂﬁmtm @ﬂtﬁe]?bar%bféprﬁfd;c @€ll-tinge @dther ]Eypﬁs
of system such_as syste n this case, if a significant part of the
e S AR Do St b ks Pl e o
e remalning s y. vérition o thert@asmiss eal-time
channel ) oan” bed sl ouB iR At cPir po BEteCR Ut es < ke lE aspede
under | yi ng t he Intareettfiasrorrmther tementeefidsidntespatsed withiortbe sheethtdata. The
applications to; . LSSl C vi deo
connection, a Vg?%gfoﬁé%ﬁgévt@?égﬁal%gﬂéﬁ%gg&ogpﬁggﬁggféfgﬁélﬁng{ﬁ%%%@g igure 2
shows a recéﬁvevld?mtr%mﬁmj%ﬁiprheu sed in a systemof the invention. The
conponents of the rEﬁ&]re\;{qrsh%{tvgﬁﬁts'cﬁgrk%ﬁc%ﬁﬁ,yalg ohilte WGEESEd HQ%& inons of
br ovi ded whi ch {heHSPBYiS EopRsCanseaiihdte Shentian Tihs ensesadD heoR res- s oh
provi ded which g acesda | Bivemian. It 898 reP-ilei c
supplies the de b i 1 5:Sd i At b ) it 34.
The 30 uni 134 B e kb e e g 1 he
frame header, f8PeesRpyt.@nd@ neBtrealiimecPagkedatd awe'd. cont ai n packet data and
whi ch framesycont ai NMTHEPRRS foMahé spddthIndul i1 91pABIdsAB ol sHeBEPUSSRH 6thidrhe
decoder 36 18/ 121 2002 7 V\fhi ch reconstitutes the digital speech data and
the digital pack@ivegartae analaoye,sreach fignal indo sampled stiotah seeestir4aie: B and t he
speech data is gpesthdrdet 6 B dbReR et WPAR MO is A palascihthe disesritinduand a
packet data output 44 are El.so pr.ovi de

ded. s Oc ourse,i a_practica
system each st &DfIBgus,prgec é’FPb'F'iV%'EcrhreFPléFnE‘ceéW}érd'%tﬁlrﬁﬂr?ﬁq% Tﬁ?‘ﬁg"‘?'%f) res of
the transm tter tisssde trhptyr soeilescrs fdas eorn el spboste coRaf tor an royetall dysgure 3, a
radi o comunjcatjon e ri,se riary . station 300..ang. a
plurality of iSse(:(:8"r?lt(rj%ltlr%y%é‘t a"tatl‘%gfﬁm 6%§a%f89at?ﬁgy%§t43'ﬁosu88l r |°s%g)uggr 90
transcei ver 302 whiahcdtores eyistingepdakeatt data for dfanshissibn dmavailablertimeoslaisdThene
recei ver descri . i 1 SS|QF and
mpt  out put (105" Ta e uyfiRraFaeton bhe Gkt APIEISaEARIBIDELS O
the PSTN or ot hevhiduiferaigise theettwor loputEainto MB 3ppropuatpr fosesfon subseguast ver
312, incl udingt \BEkmRRIEHT &° pliclifieind B8 Sdnifinde RELREHatPhndager | Ped
above, connected to radio tfansm ssion neans ch) , and 1s I nput/outputm eans
316. The |/ Gheddeske 1dntavegnd profuees disaretei date packats farpiangmigsiasueysittne f
speech, video, Ry t i biakl r t t akes
pl ace on a downl i Eﬁ.h@ﬁnﬁa@zm ﬁgﬁ%n%@m%og?tggt%%ﬁg %9%93%%&88 300
takes place on &YS'gplifRRINGNEPHel 324.



A method of transmtting real-tinme and non-real-tine data using a single 20
. channel is shown as a flow chart in Figure 4. The nethod starts at KHoR/20¢k

- which point transm ssion of a real-tine data streamis in progress. The
controller 18 of the transmtting station determ nes at 404 whether there
is a pause (or in general a reduction in data rate) in the real-tinme data
stream |If there is,t he controller 18 determ nes at 406 whether there is
any non-real-tine 2s data in the buffer 20 awaiting transnission. |If there
is, the controller 18 allocates sone of the non-real-tine data to be
transmtted, at 408 o S 0; t t mat t ed
for transmssion. T e%@%n%‘rpgﬁlﬁehtsgpﬁlgﬁﬁ?ét Ur %gco?@ﬂwg:%, i tﬁe b"?géegl?at erm ne
if there are anfventipn thercheaoe earries either arreal-tinog pra dam-eeaktlmeaima gwam. det ai | ed
descri ption of ﬁms%ﬁﬁbﬂ%@@%@@%g@hh%@émﬁs@ R EHR I el 10 bif Yth €M whi ch
can enpl oy the i1 nvention no een given e invention as

descri bed nmay bef Hppiheedelghe toﬁwgeiawsurea@d prqwcteﬁeno datg/ InL 2/ pog2geesdlt to

exi sting tel ecogniitimedd 8 |ﬁé{§ﬁt§ﬁ%u35c§1 RhdsB% fhgﬁwod@s@tskremsmﬂak@g to
timng aspects, encryption aspects an etail system architecture apply
to a systemto lBEermp@a@t\@aJeécam then@inirpur mltsratenvfequbﬁataaﬁﬁr@amhr@gvebe

consi derations yad ker@?p@ﬂ@ﬂ% fot? bithaRsis 3d6s! th&f teNcHahReladdpacify). Frre 1 eadi ng
the present disclosure, other nodifications wll be apparent to per sons

skilled in the Hettotashl Hataiithe shannshaxdiave  Wlve WHRE 19584am 88M@hi ch ar e

al ready known 'Fhaklﬁidﬁi?%Whﬁ?tﬂe%blﬁWb%r@&ﬂuoﬁ%ﬁmé@mhepﬁﬁal-ﬁmé%HGOf and
which may be used instead of in addition to features a}‘)rea lﬁ}fsc“ bed

herein. io 1A tA¥- Fﬁaég@ﬁtgatﬁeﬁtfqam,saﬂ% lafie embedigest, dayo an"
preceding an el epmapnai@mshmtal Rnclatd aad Boamvrsenaeatef a plurality of such

I t Furth y t th f
o greLS, LUt LT e B BB paen 5B TnehgEe AL LGRS O
present inventi altocats an awdmnaan@ederfto eachusinipl@bf dytefar trabsrhissign during
particular to cg{‘ alﬂg&rteé Fmgt rpq.l'nl on'.?syt §%‘%e ?ﬁﬁ'&({?%ag\%gl&Wﬁether ?h%' 12/ 2002

9 CLAIMS 1. A telecommunic mttirng real-time
data and nonksr eabctnbulaedgtacsealplejm al]ocetarmmtbe nealdinfel (speecmdiata setm b

comruni cati on s v I I ation

of both the real %&E !d% lf%'rgﬁ(}hggg e‘?%@%ﬁ'@%{ % :h%rthgf% I rwhf

second station, tlmeaeementlm Heensllocated fodhe spegshidatssarsl Whicks part hanbessi ver
which is operab r e

data, the secongﬁ%(%ag%& %)ﬁtﬂ%{)ﬁ'a ElFe?gé%a&ggéﬁfﬁﬁh?tfogﬁﬁ%@%qe%g%w%e Fﬁav'd%dr able to
recei ve the realoves m%ena@tan@ntml clnarmelrr@ntrqal@dlbytther@sarmu%sloramtmhwtf24r st
station further conpfjes ﬁ%nsﬁmQth "c:erltI'cﬁ2 unit 0!4 HQ?‘%\r&t bé}%rﬁnln%ﬁé%\}ﬁgd@t@ stream

conprising the real-tine data, the controller”al so al ocalng

on-real -ti nep ackBEweqgt fie data H@BP@% puordeate ingreasg diveardly o ke fassnited e of
the real -tinme dahanigs. | ess than the full data capacity of the dual node
channel , thereby gengrating an output data stream.is conprising a

combi nation of real - f??rﬁaﬂ%?'as'a‘h&oﬁ% UnE - 3I5onincpideR @ fr f’zﬂenﬁ'\ﬂgﬁ‘fcﬁhs‘but putd

ata streamis t rtinatdme bditpat dIyhe it Mc'an&@%umredau@rmddmt@ﬁwrtﬁlmodman& system
as cl ai ned igﬁ cl.ai at a cogFrlses h data 3.

t
A system as aI%Hé aHpré’PH?tﬁSflecaﬁ{bWQ?lHaqqﬁ‘ete?hm%Lle apa{oraFeng H sBa 20

speech codi ng s\tstnemitiehg.h prepar es the speech data for transm ssion froma

he speech coding sySterved cetples e el i BPratiel of b r RS e O
speech data stremhit will be appreciated that timing aspects are critical for allocatlon of the
real-time data to preserve the quality of service. The skilled person will be
30 familiar with a range of suitable techniques for implementing timing control.
The system may comprise a cellular telephone system, with a number

of base stations, each communicating with a large number of mobile stations



4. .A systemas clained in any one of clains 1 to 3) wherein the first 25
transcei ver conprises a buffer for storing the non-real-tine packetlgﬂ‘éfzgo2
for transm ssion during reductions in the data rate oft he real-tine data.
5. A systemas clainmed:in claiml, wherein the first station conprises a
base station, and the second station conprises a nobile station of a
cellular tel ecommunications network. 30 6. A tel ecomunication station for
use in a systemas clainmed in any one ofclaims 1 to 5. 18/ 121 2002 10 7.
A nmet hod of operating a tel econmunication systemsuitable for transmtting

real -tine data vameh theBell §@the badEstaflf th# dhdiculbNBnS Y& irRrescespa oMy a first
and a second conmmuni cation station and having a dual node channel for

comuni cat i on oVSEBY Hhe Haethed,|in tacaerdance WiHB tHe rrresent -ipyantior &nablgs 3 om t he

first to the seqgpndiaptimbistito bd@iotatedto mbrlthiokOdas bFédis, 1A thd dasb of
transcei ver which is o&era e to transmt bo he real -tine and

bl th t t he

non-real -time it up-ligk, aé‘é%'omiﬁ Rl 9soHTeBALY P ifale sErsied qyr%lﬁbogt?l%‘? ver
ml chis ﬁpe:f at&g@tgﬁp i @ficise the 4 fhiﬁlh\jbbf 58 ﬁ@ﬁﬁi{alﬁéﬁs B_@‘-eﬂiﬁgirf Q%ﬁd n;o!bﬂ@ dat a,

erein the method conmprises controlling the allocation the first
transcei ver of ‘ﬁﬂﬂn"f“e‘mettf%”\b‘?él@tthedgﬁsg ftefoqPveiLe 5\99'3ﬂ9€3t§‘i’ FRagge!
conpri si ngI t he Ihﬁl@é catsierm%héaio&ll I nviink BighAigd ﬂaﬁeatt:cyﬁése)f@btdfrtﬁn tt?aﬁas'ﬁistmioflat a
streamis less than the fu ata capacity, of .the dual node chapnel,
t her eby gener at ri"ﬂb% n{}mtttﬁd goataamgsifeegﬁ?’)clg'ﬁp??é]? rfg'aan%lo‘?fbiqq‘é‘tnﬁg‘f??yof
real -ti me dat a difielentatppescstidatd may pacdirettedd differ@ndmobit terhinale gvithimethé i r st
transcei ver 160 ter ansmt the output data streamover the is channel. 8. A
method as cl'ain€d"in claim 7 wherein the real-time data conpri ses speech
data and the first d1 atTRMA=Ystem, sese dhapees klot dda npnsipssiem tivke hmpr epar es

the speech datanfof of (ansitl 3l PBaALIE RorRBREich BilbneC Rk ASbENIASS DY
eternmining fromthe speech coding systemthe timng of 20 ITnferruptions in
t he speech dat aredi-treaand packat dain hetivees nouitidlertide isegroents mitiing tirge fth@eei n t he
first station c I : fer r | e e

non-real -ti ne pac e%éggil%l?ﬂﬁtfegygtgpﬁgﬁg%gﬁd ?f%ﬁgér(ﬁdgéﬁnwhgu{rh?ngmrsgn uctions
in the data Pat Bvetionhe real -tine data. 25 .Afa,.A3u. A A@.ASu . A .A@&l

AR . AL. A GN < = A My® Bethod ina ccordancew itht he present invention may alsob e
applied to other types of system, such as CDMA systems. In this case, if a
significant part of the system transmission capacity is allocated to variable rate
real-time data, the remaining system capacity can be used for non-real-time

20 applications. The same spreading code (which defines a transmission channel)
can be used for the different types of data. The concept underlying the
invention may be extended to allow more than two applications to share the
same transmission channel, for example a video connection, a voice
connection and a packetd ata transmission.

25 Figure 2 shows a receiver which can beu sed in a system of the
invention. The components of the receiver effectively carry out the inverse
functions of the components of the transmitter in Figure 1. Thus, a recéiver 30
is provided which transferst he received signal to a demodulator 32 which
supplies the demodulator signal to a tra;lsmission identification unit 34. The

30 unit 34 may perform the function of de-interleaving, and reading the frame
header, for example to determine which frames contain packet data and which
frames contain speech data. This information is provided to the decoder 36
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provided.
5 Ofc ourse,i n a practical system, each station will comprise a transceiver
combining the features of the transmitter and the receiver described above.
Referring to Figure 3, a radio communication system comprises a
primary station (BS) 300 and a plurality of secondary stations (MS) 310. The
BS 300 comprises a transceiver 302, including the features of the transmitter
10 and the receiver described above, connected to radio transmission means
304, and input/output (I/0) means 306 having connection means 308 for
connection to the PSTN or other suitable network. Each MS 310 comprises a
transceiver 312, includingt hef eatures of thet ransmitter andt her eceiver
described above, connected to radio transmission means 314, and
15 input/outputm eans 316. The I/O means 316 may include facilities for inputa nd
output of speech, video, packet data, etc. Communication from BS 300 to MS
310 takes place on a downlink channel 322, while communication from MS
310 to BS 300 takes place on an uplink channel 324.
A method of transmitting real-time and non-real-time data using a single
20 channel is shown as a flow chart in Figure 4. The method starts at 402, at
which point transmission of a real-time data stream is in progress. The
controller 18 of the transmitting station determines at 404 whether there is a
pause (or in general a reduction in data rate) in the real-time data stream. If
there is,t he controller 18 determines at 406 whether there is any non-real-time
25 data in the buffer 20 awaiting transmission. If there is, the controller 18
allocates some of the non-real-time data to be transmitted, at 408, which data
is passed to the coder 22 to be formatted for transmission. The controller 18
then returns to step 404, to determine if there are any further pauses in the
real-time data stream.
30 A detailed description of the design and operation of a
telecommunication system which can employ the invention has not been

given, since the invention as described may be applied by those skilled in the
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5 From reading the present disclosure, other modifications will be
apparent to persons skilled in the art. Such modifications may involve other
features which are already known in telecommunication systems and

component parts thereof, and which may be used instead of or in addition to
features already described herein.

-a

10 In the presents pecification and claims the word “a" or “an” preceding an
element does not exclude the presence of a plurality of such elements.

Further, the word “comprising” does not exclude the presence of other
elements or steps than those listed.

15 Industrial Applicability

The present invention has a wide range of industrial applicability, in
particular to cellular telecommunication systems such as UMTS.
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CGz[<uval Q@19 @?‘m@ and the non-real-time data from the first to the second station,
wherein the first station comprises a first transceiver which is operable to
transmit both the real-time and the non-realtime data, the second station
comprisesa second transceiver which is operable to receive the real-time
10 and/or the non-real-time data, and the first station further comprises a
controller for generating an output data stream comprising the real-time data,
the controller also allocatingn on-real-timep acket datat o theo utput data
stream when the data rate of the real-time data is less than the full data
capacity of the dual mode channel, thereby generating an output data stream
15 comprising a combination of realtime data and non-real-time packet data,
which outputd ata stream is transmitted by the transceiver aver the channel.
2. A system as claimed in claim 1, wherein the real-time data
comprises speech data.
3. A system as claimed in claim 2, wherein the first station comprises a
20 speech coding system which prepares the speech data for transmission from a
speech input, and wherein the controller receives timing information from the
speech coding system indicating the timing of interruptions in the speech data
stream.
4. A system as claimed in any one of claims 1 to 3, wherein the first
25 transceiver comprises a buffer for storing the non-real-time packet data for
transmission during reductions in the data rate oft he real-time data.
5. A system as claimed in claim 1, wherein the first station comprises a
base station, and the second station comprises a mobile station of a cellular
telecommunications network.

30 6. A telecommunication station for use in a system as claimed in any
one of claims 1to 5.
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SV () *+, - e Eulag 7ieetlime YR RRSERIRN R INOFRgRket data, the  system

comprising a first and a second communication station and having a dual
mode channel for communication of both the real-time and the non-real-time
s data from the first to the second station, the first station comprising a first
transceiver which is operable to transmit both the real-time and the
non-real-time data, the second station comprising a second transceiver which
is operable to receive the real-time and/ort he non-real-time data, wherein the
method comprises controlling the allocation by the first transceiver of
10 non-real-time packet data to an output data stream comprising the real-time
data when the data rate of the real-time data stream is less than the full data
capacity of the dual mode channel, thereby generating an output data stream
comprising a combination of real-time data and non-real-time packet data, and
controlling the first transceiver to transmit the output data stream over the
15 channel.

8. A method as claimed in claim 7 wherein the real-time data
comprises speech data and the first station comprises a speech coding system
which prepares the speech data for transmission from a speech input,
characterised by determining from the speech coding system the timing of

20 interruptions in the speech data stream.

9. A method as claimed in claim 7 or 8 wherein the first station

comprises a buffer, characterised by storing the non-real-time packet data in

the buffer for transmission during reductions in the data rate of the real-time
data.

25



