; XYe3eOL<""6RT27 1 DESCRI PTI ON TELECOMMUNI CATI ON SYSTEM W TH CHANNEL
SHARI NG Technical Field 5 The present invention relates to 18/12/2002

t el ecommuni j tems With comuni cati on channel s establi shed between
first and ém@m@@mﬂm&w for exanple between a base station and nobile
stations o teI ephone network. The invention is particularly
concerned w t h*tsfiés*r eduction in systemefficiency which results when a
channel is allocated to a variable-rateidata to source, for exanple a

di sconti nuous speech signal. Background Art Some current cellular radio

syst ens, SUChnﬁé %@T@ke use of the discontinuous nature of speech data
by only trans § é ed speech data is when the speaker is actually

tal king. In a converBELECGMMUBIAATION SYSTEMONITASCHEANNELISHARING t 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 "ﬁep:cé\e'mlal Ejalda t he channel established for transm ssion of the

speech dat a, r emai NS l)%%gﬁteﬂwg& h%lat%gtf% lt'é]g(%o r% (&a%% egﬁt%g tvb\ﬁw call. As

aresult, the capam the 'Systemis not 0 hgin a
reduction in stycsmrenmledtfonmfenws elstabllswedl lsejwkem\ﬁn;t taodpﬂeovmdjetwulaﬂ fonde

channel s for tggf‘an&d]gﬂéme%ﬁ'qﬁﬂas%ngatr o‘a]grpot h]%ﬁﬂé)f;ta Qr?seSPa %@ﬁxﬂarﬂ%lgﬁﬁ%}e as

packet data over the sane €SCri
| nt er nati onal Wetwerkt Thgpiveotaen l@rpavmmlzmm@n%w«thradycqim inisyslear | y

sui tabl e for Dl AgnEEILA@ w0k bo A S BhodlflAiol CRBRIMSRIYI P | 1

that system nmode channel 1s al cate er to voice

communi cat i'!®nsserce. forrarele aidisepnivavg et $endl. wi th voi ce communi 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 3o cBAtHIMIBALTChannel is still allocated to the di scontinuous

speech dat a. 2 dInse LOPdH @eMfiar r‘@:ﬂ%n%ls%?nso\%@ﬁ ds eshOnké iuss tof dsdect  of
t he present invention there is provid
discontinuous nature of speech data by only transmitting coded speech data
15 when the speaker is actually talking. In a conventional TDMA system, such as
GSM, this has the effect of reducing interference levels for other users and
also saves power. However, even though transmission is avoided during null
periods of the discontinuous speech data, the channel established for
transmission of the speech data remains allocated to that data until the end of
20 the call. As a result, the capacity of the system is not optimised, resulting in 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 allocated to the discontinuous speech data.
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t el ecommuni cati on system suitable for transmtting real-time data and
non-real -time packet data, conprising a first and a second comruni ¢&t3/2902 S
station, and having a dual node channel for comunication of both the
real-tinme and the non-real-tine data fromthe first to the second station
wherein the first station conprises a first transceiver which is operable
to transmt both the real-tinme and the non-real-tine data, the second
station conprisesa second transceiver vhich is operable to receive the
real-tinme 10 and/or the non-real-time data, and the first station further
conprises a c nt ol ler. for, generating an output data stream conprising the
regP-tlne dat ﬁ@eégHP@Bﬁﬁi al so gllocatlggn on-real -tinep ggket dgtat 0

t heo ut put dat a stAc!eammmtem ﬂi%easbﬁcaofmbqaresfent hﬁent&ml thedenie ptaidedi s | ess
than the full, data ca |ty of the nel i ch, qut dat a
streamis tr aheg s SYSRM ¢ Fﬂﬁg%elfer qr ereél\éw%%eﬁjaq ﬁ éhe system

of the invent nomreal}timerMett date, panhmingjatfasu sndalal mhed:ofrmmumaaamm ssi on

when t he data te of , the real tal essthan hef
i by 03" sl ald havinh o2yt BRE rnha of iom-aflif drbdn d68 2
utilised. Thereabtiinet antk titbahan-mea-timenpata sfeordi tbe dingti tou thes swedcﬁamm a and the

20 non-  eal - U RE R GC st Y Ao bn BORY bosCOTRUESD, Wilosofpd afsiys | o data,

for exanpl e. st station rrses codi ng
syst em whi ch paeqmlt dotht He spétoh atdt thef mon- rtelabimen@a ohefse@ﬂmcasaye@ch i nput,

and the. cont 1 ebi6isgh8CSEKR Hhldltel DHRATRIRRS Wb ECRAIGAE! N

system|nd|cat|n Interruptions I1nt speech ata stream
In this wal) @h@ospb@mno'eartnge Hiada, eand éhfatflr@-at slatipn duiters eerepriseri ag

i nformation r %GMHu@idfofr %eﬁé}%m%ar‘i Bﬁtpﬁyé @rg%gﬁﬁpmhﬁ Wﬁsf‘l‘é%@tu%'d%tawm

addi ti onal hardware 1s°t req U|re in or enent
i nventi on. Théer cerfrollef aﬁ%@logétrngpr@? erekiingp @shiph fates Oathﬁaf‘#t@:\r't 482 storing

the 30 non-realrsdh et Hecladabi Bp{het Fe@ﬂﬁ%ﬂé SRtPR 45 1tAsh Hedumt 4Q8s in the
data rate of the real-tinme data. This enabl es a queue of data to be

prepared for CaRagty phiheclysl mogde E'Pl%'}ﬁeb high WQ@@rSt?eéHU'ét‘raB?&““Pﬁ BYhe data
rate of thg red trdrsaBiveladvar glefcRameadccur. The first station may corrprl se a
base stati on, andt e second station ma ri se e st n of a
ol T ul ar -t ol ‘econmifitEaE S chRBIRNOs TRE A oL e B S BE: of t he
present i nventrapsmisEion vhieh iy oatadeatd o tisd Rki-ime Heta ib$essitharathe full data
tel ecomuni Catcle\p?ancn?yo§ttr(?t91 cﬂar(?rﬁael.i 'ng %%8{,@? ?t‘ncee mvgxfrrbum hsystem capacity to be
utilised. The real-time data may comprise discontinuous speech data and the
20 non-real-time packet data may comprise computer files or facsimile data, for
example. .
The first station preferably comprises a speech coding system which
prepares the speech data for transmission from a speech input, and the
controller receives timing information from the speech coding system indicating
25  the timing of interruptions in the 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



presenti nvention. According to a third aspect of the present invention
there is provided a nethod of operating a tel ecomruni cati on systengapetnabl e
for transmitting io real-tine data and non-real -ti me packetd ata, the
system conprising a first and a second comruni cati on station and having a
dual node channel for comunication ofb oth the real-tinme and the

non-real -tinme data fromthe first to the second station, the first station
conprising a first transceiver whichi g operable to transmt both the

real -time and the non-real -tine data, the second ~s statlon conprising a
second transcei ver which is operable to receive the real-tine and/or the
non-real -t i me'afgEuss! @ertrg‘g“cﬂ@?%ﬁdh%ﬂﬁtﬁrr?@é% tr@dﬁ?ﬂ't&‘? fA3g stR&Mal | ocat i on
by the first docanscei ver of non-real -tine packet data to an output data
stream conprising.the real-tine data, vvhe fji? te of real -tine
ot & ot ream | o | STbF Trk SRR PN FOTAiSH S AR FE b ANY R SRR e 50
channel , and ragntdanpriserzgmbbie sftatroatofbrcamsareeluedmmmubétmsmaﬂWotme out put data
stream over the chann BriefD escription o awi pgs, Enb odlmets of t he
ot csent 1 ravent § on ARRITEING 8% 5ECRSRAPRHRT 5re5es] TBENBE ek Pes

reference to 4 l;tetuactw peiya fgecdhandmgRion whstemi maddhingiceerdin&hais tr@
transmtter for ? Ln. & the systemoft he invention; Figure 2 shows a

recei ver for RISETAVEH System oft he invention; Figure 3 is a block
schematic d| agr amAotording dol adhicb aspeat ofamiacpre&eylsmeamnoanluier@% Eiogmieéa4 is a

fl ow chart i a g nvention.
18/ 12/ 2002 4 *’g@ ac%foc?& 5&; f}g@&,ﬂmﬂﬁﬁgf& Q)ﬁs(?e'w é#ﬁ%’glfﬁe en ?@hﬁnﬂr ovi des a
t el ecommuié caleabtnn@s*@ta@nﬂ@n&@alﬁgwetnaah@tmaamﬁsyswqunnnsma frskandon to a
second stati on Wby nig H@ﬁé@%hﬁ%ta@dﬁd a1 G4 :ch!SISrrfd?: eCEhdrfrlef tbr Use of
channel resources to enab e s transm ssi real -tine data and packet
data using a @imgyrEcatingeAEIth t%@ah@?@ﬁ@dﬁﬁ"tolﬁefeﬁilémedﬁt@rﬁomatt\af'isétosuch t hat
|t ey be [ eGREdeoft? SHRYA hoAiYALIRBN GofBlising ENflst aRSBIVel Wit T oni.
able to nodul ate onto the single annel carrter e real-tinme data
and the packe®peieileto Wﬂbﬁl%@thed&?bﬂm%aw hesintrealdinerifiatagthesgeetd ons in

the data pat estafiont B@\ny@snagalal @edoﬁaetrarr@aé.vérl WRicHa Spefanid i€ aBReivEN e €al - ti e
data, due to its real-ti delay constraints, takes priority over the

packet data. r@%”ﬁ%eaftﬁort K |”ﬁ0‘é‘1"ﬂ'1t‘6}? idgtay hahereinn e Sagtend SOMPESES ti me

di scont i nuouscaHIBRAH tnéaéuacmhfbypn@tq@t tréiradcawérscbf%nasalamfea;@asdkm data pESSage,
Internet files or, other .c ut er i nter ed within th eech
ata The i nvahSBH S8 SHOARGERPrsie BRUBHE ARG o hhErte Toigad (3

real -ti me dateal-oe hlags siréemlldﬂm;st hansng sml anta. cdﬁagw 6f fhesbgalamoden
schematic forgﬁ a Itracﬂsm't {[l {1,{ an & % n he @é%t gm i n_accordance
with the ifhvefta"BR: FHETT 'H%Fﬁec '8 ra}ﬂ?“ﬁ'é 8 ’PB%H" f'len%“ 29 FHHAM 12 whi ch,
for the purposes ttafcHahhel. exanpl e, will be described as a speech input, and
a non-real -tine packetd ata input 14. 20 The data fromthe speech input 12
passes to a speech coderl 6 which converts the anal ogue speech signal into
sanpl ed di gi t BliefBmsetdtiodaf Brawiihgs speech coder 16 is able to detect when
there is a pause i i results
n empty di g tal S PR LHE nBRCAE naREE LR, by YR B PO 1 he
speech codér exampiewibrralerensgde m@gombmwrmdrewmms wh'_ea@la from the packet
data input 14 is FiRR i packet data
for transm ssion in a%g%ﬂa\{\;f’g@&aﬁ'sﬁnéttg fgfgsé/‘ﬁﬁ tf;"'Ljaﬁ'?a ﬁgﬁﬂvﬁﬁe}h%ffer 20 and
fromthe speech cddgire 26hpys gupgsives fpriuge i b gesteDiviig ipyertioRmat s t he two

I nputs 1nto an apﬂﬂg?ﬁé'@ﬁ@ d Yidekf %heﬁ%?@e&é%gﬁw bf aN3d8ic Toffhunidatig@r ticul ar,

t he coder conbi nes e real-tine data and
system; and

30 Figure 4 is a flow chart illustrating a method in accordance with the

presenti nvention.



so packet data) and produces discrete data packets for transm ssion over

t he channel (for exanple in subsequent allocated time segnments if 1127300

. systemis being used). 18/ 12/2002 5 In one enbodi nent of a systemin
accordance with the present invention the channel carries either a

real -time or a non-real-time data stream In this enbodi nrent when one data
streamis providing data at the full bit rate of the channel the other data
stream provides no data. In a nore genkral s enbodi nent the instantaneous
bit rateso f the tvvo data streansm ay take internediate val ues, and the

m ni num bi t |th st ream may be non zero(prowdedthetotal
bit rate is f\ﬂ%gs "tyw Lﬂ@i]eﬁlgyentl Bam ty). Thus the total bit rate of the
channel may have Eha/ainuentwhl aghrovided es s telbeomrsonieativax i systerranednalingay be
split in any twee r =t d dat a
streans. Thi g&ﬁ&{??él% ?'lr%gpg f {Ea‘°“§‘°ba§§%%‘§rf{d{r§ﬂ®§‘rvaagﬁ‘?o%r%lé‘t tgh‘lﬁr:?t he

real -ti me dawhichagrevidesr |aab|e§|0@at alseatod. clidmeeld aesourgesmtd henabtedethe passes t o
a transm gsi 4 i |l Qc P der to
cach sanpre SAMAREs0P of Eikime udeiaRl BBk e RRp, SORERNMAARE. IFET° 2
header may i natutaiof dve ireatiticgt dada l@fSUMélnafelt mayebé segarded @al vingaga sanpl e
is allocat edvér@ab‘i&?atée‘?hett Hﬁ@m tﬁ{bev\%mmdéitaﬁleo 0 E"Bdb%?el ﬁg@b guaﬁélé‘ | f

requi red, the header I ndi cate ich part of eac tinme
segnent has E%Weamrﬁ%ra*lcé@ltfleo'eﬂﬁ@%%@@hd ¢het RackeicdaiaiTor peakat dakes's been

al | ocat ed t oyhhéniRas kBlindiatidctionSintne BEQI ARt Ir b mme%fe'%eaﬂﬁﬁé/@éta) be

provi ded over a separate control channel control by the transm ssion
control ul§it SveaMzEhergal-imedaid dug Ortstealting delay 9ormrarméa/te&<|e§@ngrév]= orm

i nter-I|eavi ngv&ftna paskEr@ata0bnk M8e dRirR iB@TRbE B the FraRSHREIoh Bf Idakfimase
diversity in the transm tt%d channel . The transm ssion control unit 24 al so

i ncl udes” a f FSARYUARS sperch &la "B Packet daie gBChoPs AHaceimi'e Mess_%f be

Sugp: i ted t ot mtﬁmdmuaé of oR6r cd‘nﬂ:{utéﬂ?ﬂhﬁ ) @téreperédd tammh hee amsat%am@taarraes $Ihect ion
nmodul ation techni an or tra SSi ansm ' e
system cont r 8" pRionyis, W?ﬁ?'ﬁor?é’pg??@eaﬁol cglﬁergype(s %?r]tt'meeéag?rsﬁué%asand it

w || be appr eideatradshizaibns.i m ng aspect s are critical for allocation of the
real -tinme data to_preserve the of serV| skilled person will
be 30 faniliar vm'fﬁ g fiﬂ’fﬁ@ ('f’fscg\.? QB}[O& E?ﬁ%é"‘;‘ifﬁ?ﬂﬁ?eﬁfﬁt Mng timng
control . The treyststam imaaccomapcne with tmecralehudnaT hbMathmteeﬂwa #mal-tneh a nunber
of base statigns in i . ar ge ef ile stations
181 12/ 2002 edgm%t'ﬁi’&ﬁ‘é"ﬁ'ge "%%dﬁ%&t?\gs%%?&%‘?'{‘oﬁ'ea il ?esﬁé?‘?rg)% YPar tine.
In the case speechThMA Fykd eon-reahtimerpadiett ata igt d4dance with the present

| nvent | ony,enabl esyg, BALYIRRTspbbdPinBLOtS psbsBE 1Pk BEAHEabA ERARnt han one

data stream Int
converts the analogue speech signal into sampled digital speech data. The

speech coder 16 is able to detect when there is a pause in the discontinuous
analogue speech input, which results in empty digital samples. The timing of
thesee mpty samples is fedf rom the speech coder to an overall system

25 controller 18. Data from the packet data input 14 is supplied to a buffer 20
which stores existing packet data for transmission in available time slots. The
data from the buffer 20 and from the speech coder 16 is supplied to a coder 22
which formats the two inputs into an appropriate form for subsequent
transmission. In particular, the coder combines the real-time data and the

30 packet data, and produces discrete data packets for transmission over the
channel (for example in subsequent allocated time segments if a TDMA
system is being used).



an up-link channel, this enables different types of data provided by a
mobile s station, in the case that a nunber of applications co-exigtydomthe
nobile termnal, to be transmtted to the base station over a single

al l ocated channel. In the case of the down-link signal,d ifferentt ypes of
data fromthe base station may be transmitted to a nobile over the single
channel or, alternatively, different types of data may be directed to
different nobile termnals within thego cell. In a TDVA system nore than
one slot in a transmssion tine frame mayb a allocated to a particular

communi cati on channel. The allocation of real -ti me and _packet data between
multiple time sedﬂe‘?ﬁes efitodimend 9fi Aesysteidn n%ﬁFo[f@”G%r‘iV'ﬁbI“ée |Fﬁe%?”§yst em

oper Stl ng i nm&@rﬁ—‘t{brndﬁ@@ﬁar\ﬁet tarhéﬁeexmeeaeéﬁl tlhﬁa drravmwe@numa Qetangdieb@d i na f
CCOradaancew I rese i nvent i a to o r types (0]
o o I bisCER A e enien G e st & SoreBodRinpr Peid OEaR oY Ehe

system transgi g@i ﬂﬂanﬂélpﬂhél dtiter Gatal dtreamt @dv‘d@s viarda4| m & ah@ergenbrd | Me dat a,

the remainin apacjty can be use non-real -ti ne 20
oo | oaet B bl ael] R Rslbara BE RS FE 4 RS Sead ahrteks on
channel ) canmbe&macb {alted, hmddhé nethignin biy pte odleitblat data Eheammmem

underlying the iLnve e e nded t r

appl i cati ons"?'%€19a &éovfc{%gqgér@alt?gﬁg?ﬁs I§F%ﬁ1 Hhﬁﬁ@f‘n e?S?F)ae{}é)i“rglggs a vi deo
connection, &eviotat eitcatenefcthecshaanel raayp hateed dabbawhiciams s shanso@s Fi gure 2
component s ot gbd; § B Bty oty He b S b MR Sk PERAE Bt s o

t he conpoenngn-odaltime tatanstrearoer Thin Iéttgurembbdlm'lélmemaﬁ tree pairticelari0 i s

provi ded whi i I denodul at or 32 which
supplies t heggp@g@lﬁ ffﬁé?eahﬁmé‘aﬁ@ h\ég%t\%gggrgndg{saﬁgﬁé identification unit 34.
The 30 unit 34 na%qo@q’caérpmthh@owmatssetmwﬁtrammwmuéml vt 24anbich eadi ng t he

frame header t data and
which 1 o AlcRles A Spriafs SR d36n BanbIR of KRG, EARMARORARKE! 1o
decoder 36 anglloggiedoe QOtmﬁh@Weﬁ@Qfdh%)t inclydle gt indicaiagi @fawheéb%’ébﬁ data and

the digital pagkekr dadsanddle |£P%Ff&%ieod%t fhel @aﬁﬁW@A&ﬁ#@cﬁPdé’taWﬁBQHe 38 and the
speech data is provided to a speech decoder speech out put 42 and a

packet data 69?'19.193@4”5?%‘"&95@9Wé%rdﬁ%b’ indicgie whigh B%’t pf ¢Ach 'b‘?"ée‘fq cal

system each tiffeaegMnivhdd b&PioLsted & tthra@aémi AR5 aR@WRicRipa@ Haeebpat ures of
the transmtt r and tlge recei ver ggzl%g bed above. Referring to Figure 3, a

radi o com‘runfle ofEfShiosie PRk L St rHRYGRaGY: s"‘l"&f’?%‘ﬁe'(% PENi§ednd a

plurality of os&Cosuparate &bmw @n@m(el\@)ntraﬂéa byTthe trBSer3idSiok OMtrdl GRS 24

transcei ver 302) [ncl udln he ﬂturof r?e tr nsmttﬁr to an d the

recei ver Jescri be %HBW' 8’hr‘f8€tf t 4i'HEI’lyoa?Or RS N1ty e‘??@%@ 304, and

i nput / out put n(inb€) oMmbardat386mbiay, inPréatoecirease deasisy iB08e ftansmredect i on to
t he PSTN or ohher sui tabl e network. Each Ms 310 conprises a transceiver
312, incl udlﬁ rhéf eatures of thet ransmtter andt her eceiver described
above, connect ed Tle tradsmoissiommentra sindrednelansncdioes afdmlesgenepator, sat put m eans

Speech, vi dog AR dps g IR ekblid 53 huBRE TS 0 | akes

pl ace on déwrihe ArRPoRtata sklegtion matilptioncieatniniie andder framisebre0at o BS 300
t akes pl ace ‘?ﬂéné’rﬂlttgpbé nk channel 324. A nethod of transmtting real-tine
and non-real -tinme data using a single 20 channel is shown as a flow chart
in Figure 4. The H@ﬁﬁbﬂe@tcmntrglleatwmerr&tthmp@ratipmqftth@ realensystEanon of a
real -{ime dalast WA bsorbdlaBh Wtahing J8RROBG @ikl or BidbydMer fansm i ng
station determ nes at her there 1s a pause (or in general a

reducti on i n reRltiEe data)tojpiesane theapualinghel seivigesThe glilled petsparvdll ibg t he

control | efy 18affhekitA A fmgdlor dGRbINEENERI Ut R&iBplefeRig ARy BRIl | Me 2s data
in the buffer 20 avva| tl‘g% transm ssion. If there is, the controller 18

al | ocates sone of 'PEYHIA-PRLFUPRIIE %aq"a'afée'%@%?a%tﬁm MitH @ BYMBRIS. whi ch

data i |S| pasi gﬁi bhge tlaBoks) @aEh 28minanistidqOwitRh tage hambkF ansBbEsstationsThe
controller



then returns to step 404, to determine if there are any further pauses in
the real-tine data stream 30 A detail ed description of the desi gnigangoo?
operation of a tel econmunication system which can enploy the invention has
not been given, since the invention as described my be applied by those
skilled in the 18112/ 2002 8 art to existing tel econmuni cation systens.
Exi sting considerations relating to timng aspects, encryption aspects and
detail ed systemarchitecture apply to @ systemto be operated according to
this invention, and these considerations will be apparentt o those skilled

inthe art. s Fromreading the {)r_esent di scl osure, other nodifications wll
be apparent tWthiethesed okteeihage siator pkthakrartistiartimen ) tecass B TRMY i nvol ve

ot her feat ur egsiii, CtheamBtnali M iRaEEkRAVE With tR) PrABALMVeAldroRnaYES &8 and
conponent part's thereof, an used instead of or in addition to

I d which may be
features al r RAICURELIETS BAbC Re plqrtedtg Mafe thae gresatatteeag ) ¥R ©369 8h and

clai ms the wogflupaink efiannan thipleRgees Adfefdht BlpRERAIdatOBviaed beXCmdbiee t he
presence of a glurallt suc

of h elements. Further, the word "copprising"

oeenor chcrsiBion Mo Y «San g e o ek eng; ckPasien hen oMdse | | ot ed.
i sdl ndust Ir i al tef}@iﬂhib thlabé irhﬁsynifl'étﬁtoﬂhé%lagé siawreaﬁr@lrsiﬁ@@ aF’od&idﬂEcHa_&ﬁ@e_ of

i ndustrial appljcability, in partic tQ ce r .tel econmuni cation
systems such '&sth%m‘?."f txﬁ@wﬁﬂimwg?f&ﬂqﬁ\)@eipyﬁﬁ?gp@c@ﬁ%ﬁﬁ? g‘ﬁﬁ?rbn system
suitable for I]fp_é@ﬂﬁ‘firtagémiﬂed Q@h:a midbite dven tisd dingen ch@ralet to'r,nﬁltqgﬁﬂlve_ty, dat ab |
conprising a first an cond .conmmupi catj.on station, and. havi ng a dua
nmode channel ?'ﬁ?’eebm%gfc%ﬁ? Sievde %Eﬁcﬁadttﬂéhf eé%ﬂ?-r??% t%{HH‘%?M'tWBX'J? eal -time
data fromithecdlirst to the second station, wherein the first station

comprises a first frapseal wef WGl 43, QRE'RR 6 é} R?rﬁ{nf’f}é‘s%ﬁ tim@%tdind Ne
real -tinme and the non-real -t1ng data, the second station conprisesa second
transcei ver whagh & gllasptedalol @ padiculac soreunicatiore ghanriehveThieo aligeation of he

non-real -time dafae af:&‘&taé‘:%‘?dBfarb%ttwéérPﬁwhlﬁgeftiH{etJgé%tFr}]e%W{ i & ¥infé roller

for generating an outp [ata stream conprisin e real-tine data, the
control | er al gayabd o@sahlagn arsysteal -aperatipg aivketcogianae with Hee niegamt dat a
stream whgn the data rate of the real-tinme data is less than the full data

The method 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 receiver 30
is provided which transferst he received signal to a demodulator 32 which
supplies the demodulator signal to a transmission 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



capacity of the dual node channel, thereby generating an output data stream
is conprising a conbination of real-tine data and non-real -ti ne p&ike002
data) which outputd ata streamis transmtted by the transceiver over the
channel. 2. A systemas clainmed in claiml, wherein the real-tine data
conprises speech data. 3. A systemas clainmed in claim2, wherein the first
station conprises a 20 speech coding %ysten1mhich prepares the speech data
for transm ssion froma speech input, ‘and wherein the controller receives
timng information fromthe speech coding systemindicating the timng of

interruptio : I d n any one
of clains 1“\?@[:@ ré%ﬁS&ngqp %gj@t?ll’ %Je?@@a}aaﬁg@éﬁébﬁ%ﬁ %lﬁé:[sd(aadt Suf fer f or
storing the pRYHEY dath.-is isneplipd dk @t buffer 38fand the ansmhsgatens dravided tD eductions in

the data rat f'ple%tﬂtn dBSodefab-Als %ercﬂacﬁ@puta and YAk dta Sbtgb atehydd @i m 1,

wherein the rst station co Ises a ase stati1on, e second statlon
conprises a POWHE® station of a cellular tel econmunications network. 30 6.

A tel ecommuni cat 'O?E oﬁits@tl h%g)rgﬁfcal%?gteh{‘ chI?é’tﬁﬁcﬁIWﬁ%oﬁnFﬁéen?Qaﬁéﬁei@Qb’ one of
claims 1 to 5. 12/ oper a

t el ecommuni c@&mmwnay@feﬁﬁumqfam teansgyitter @B‘F‘lmﬁrﬁﬁw@j qeé%ﬂbeﬂlaﬁﬁv%lat a and

non-real -tine pacﬂ%@émﬁ@tt@ Fléﬁﬂ'ﬁ §Y§tr%moC@6HQﬁ1hﬁIb5’c€bnas Ydtér t comiptis@s second
communi cation station an dual node channel For .communi cation of

both t he reaPimanystalien ( 5%3%@‘?@6{?'“@“%@§9%P&Iﬁar>’f$t®tIﬁ“§HMSI> 3181 They t he

second st at i B9,30bh@nfpriE6d a&rta%de%r@oﬁnht@dnﬁ@t@ folatupds & REH@RENMEAEr Which i's
operable to %?pa smt pboth the real-tine the non-real -tinme data, the

second st'&ti ¥eh eﬁcr@éﬁcﬂ%v?r%’i‘é‘@ét?@é? ARIP CFANSEVSSIEr BEPRS t 0 recei ve
the r e?: -t FTB%@MI'{QT)Idpuﬂ@tmnﬂlmaheﬁdsWBO@&faaangv‘étﬁlrn@ttlbnt hm@aﬁ@tabedoclorrp_r i ses
controlling the ocaf i t he transc 0 non-real -tine
packet data ;Eodmgﬁtno IP%? ?’%ggéorsc{tpeé IwgrmgaPﬁé\"gééI’ CPTRESEE /R a when t he
data rate of tradseeiveaB12, imeludnagahefc eaamslsf thes saridhdttert ivedt fhelrlecdiea capacity
of the dual anne| nerating an output dat stream
compr st hg. AORBTRThatR ofEERY, BoR Pl Pbe s A AR dara,
and cont rel | inpgt/autgutini eass 3t 8.aed meang b1&may|mmiutietfditeﬂltnes:fqnunputmmda stream
over the is I t I in. i e

. NB!s e§ch %@8 ;hanQ%tatfatg Y flfc}‘ﬂner‘n@‘qugéstg%hs to ZII BaegEi Mé‘

real -time data" conp PPEgy ‘and ron conpris a
speech codi n§1%$aé<teemlam| @hamowamlesharfmel 872 ewtfiledettnaméimication dreemiMSs i on froma

speech 1 NPut 1 cRAIGSHELILCIbY ofiSh SbAG 59 (e speech coding system

the timng of 20 iInterrupt ata stream
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



9. Anethod as clained in claim7 or 8 wherein the first station co rlses

a buffer, characterised by storing the non-real -tine packet data }

buffer for transm ssion duri ng reductions in the data rate of the real -t| me
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-L109B& (}- 10YB& Hrpm MeAIB&tHe -present disclosure, other modifications will be

N -

R T g TRt ok R
0%BB& ()-S!' RMES WhicN3ard alréady &nowh)C!n tdi88anroliniati@hO%fstéhs 4B 10B
10By810%B& Qérﬁ&gn%%ﬁbgrls— t?\:épeoo ,%n@v@l'ﬁc::h may be used instead of or in addition to

features already described herein.

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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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 real-time data and non-real-time packet data,
which outputd ata stream is transmitted by the transceiver over 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 1 to 5.
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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

cantrolling 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



