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The present invention r nmruni cation of audio information’in a
Wi r el essye@amIgIikcat i ons netwods- - that' is, a network havipg@,otebgizessS | i nks
bet ween some comuni cati on devi ces (such as nobile tel ephones,
communi cations-centric PDAs or comuni cations-enabl ed conputers) and 10
net work access nodes (conmonly referred to as base stations in cellular
net wor ks). Each network access node receives information fromand transmts
information to | ocal w t®iceasenteyr easep Barkgromndrd5 Today' s advanced

wirel ess networks, especi gblycbd&iv@kkAtssCREN Bfgsr networks such as the

G obal System for Mbile conmuni cation (GS and Code Divi

Access (CDMA) networks, provide a variety of bearer servi clm @Hmml‘lmvﬂm to
the usBielde@EhImienkich fferent characteristics and 20 costs 0 se..
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fastest data service. This latter ps data rate is further reduced to a
nom nal 9600bps by use of the Radi o L| nk Protocol which provides extra data
error ZAFAEREDn. 35 The so called "control channel' (which in GSMis one
of the eight tine slots per channel) rather than a truly separate channel)
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30 this task. The fundamental concept of WAP is to deliver services using

i nternet-based technol ogy) the user interacting with the phone erquN 2003
associ ated services using a mcro-browser) the information being delivered
by communication protocols simlar to those of the Internet's Internet

Pr ot ocol WO0/4amd Hyper Text Transfer Protocol (NTTP). The.vW&PGmowbaool s 35
are known as WDP (W rel ess Datagram Prgtocol ) which is equivalent to the
Internet's UDP/IP, WIP (wirel ess Transaction Protocol) which provides
acknow edged delivery and optionally segnentation and reassenbly, and WP
(W reless Session Protocol) which is simlar to HTTP. 90 There is

addi t i otanéslopgTes: (wmore|egssirRuanspokchddapervisesuyineg)a tedrelulti yersetup

aut hent iceai i e agek secthee efdipaitiel Wietly nbetiseencdhel cdicentneans WWAPcpsoxy (a
Proxy i §¢a; SRIKErHAMBHLERAG! LOGRS, Y LILLNELiary between the client and
the conmunicati ons netvaork, and in particul ar the taAP proxy is

responsi ble for oelivery cf data contEr t in a fe~-r,~wh~iciz is
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(?cM) , vzl eHypercfert swdis kup tharggayes -( MIL y ecentdy J@MFaSE$IPpen¢ espect i vel y
(t hougheguitalieht iseribotds assubset vand uperiser offokiddicanshanMaSorriaptid s a
subset apgSHReES el Qéerlawos%mtr)lbe Thusu@bpliecatk onmwang, sef vidkes can be

provi ded, i 0 Wik Or . Lol 0t Loyt gékmgeggdvxoewpmp% gmecﬁ -pearer 10("

sggw ce s bei n usse an % %rcw ek St L cont ent
in t e fstﬂsm i &807(%“8? al i PRRRT 198t 1R R oneSP Hore * ATy ‘, each
conpri sFﬂggea‘eFaF‘f VPISpERAGF PR PEERECHIVSIRE t(’iF WSCP}?‘?FF E‘H’r?tté?ﬁs of[

functi onyex ¥enTheof okt oWengirdestcswptéhed éftat herygicesErrn pmvenedtedi 91 refer
to WAP bytawamedotorexanplie, nddtlssansica larlappeoscts eollidabsnadopt ed usi ng
conventional TCP/IP or UDP/IP communi cati ons over an HITP session and an

M, XML, OrMa%%a%%“Qgpl@@éa@némbbC@etehogleveagpé\wngmhdﬁ akh E:—alaanced
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met hod Breedagdanthase i Sadlifseuswicorrlt Her cRLE erse at dddt PI963t ari@eobt ai ned
(calling I'ine ID or voice recognition 25 are two options for this
identificati anp.witheefR 35D aS &IV iPeFenemabresrde apphopiduat £y vivkuit 0
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exarrpl e -Jerss %nm bll%l x%% ges de§% % uch 9£ \g@ogeg egg‘i Se%t tg!r?d user
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t he fundtiemeasf stynr/ser Wire e(Wwieefassetr (nSTGR on REREAF. 1 )etwb} clans8videsconvey

such coabrisliR@3ed déh dvdrifartOopsitoabl 135 RchenlVE: Din bESReaesanbep, aha emabl e
the uselylfeiiIGedlisbh ABeilnprodLeSs Yohae,Cab bnrb! 1s necessary for the

, P. P-enabl ed phone to inplenent an interface to the DTMF functior. (Dual
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t &0 ephone' s t®§ER FcaJE i AR a 1Y THHEht EiTet e th SHE) SPEF t JGHET oTeRBF1tY) 289 UN2003
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avai | abikbky @f DiMS}ijEls d @th:vegecdl@%){eld%léeﬁge@% N ihharmet War Kedwdre bed ng
used o1 cPYER, LIE feLLihh o5ty e vel. Lo U1 el b AUgb sl uLe

catered an’ edu va e service 1s being Used for

si gnal | rﬁ@p%mlpéetﬁr% GOIUB L &F 19918 FIPLSRbgRed st Thel: 1Hhe! U§§Fe%’}dle”be° payi ng
f 67 bot hhgerativces’ s cehe coviwd cealdns comectl) onTlandowhe i SNS oo erprioval £nt
service used for control signals. 10 US-A-5799251 discl oses a potenti al
problemin radio tel ephone systens in that Short Data Messages which are
sent on the control channel ~anong control 5| gnal s can bI ock t he control
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25 efficient and flexi ble use of available comrunication charuiels. Sunmmarv
of- I nvention According to a first aspect of the invention) therd 4 dUN 2003
provided a ~,;~ 30 nmethod for use in the conUnunication of audio

i .~ formayhafifags ween a uairel ess conmuni cation devi ce angcgdRopicy

conmuni cation device via a wireless comuni caticn network) the nethod
conprising: at one of said comuni cation devices, providing audio
information in digital formin discrete packets and providing call control

i nfoxznation in digital formin J5 ciscrete packets; establishing a cal
connect h&nr betnwaesidhe v lpkess cesmminé cakiren sdeviee anditkie renote

comuni ¢a, 'tyOE' 9&%% m fagaaan};srfomgbm Bd Q%ddwseeratt% Qé&drlgepaa@) Cet s and

t he di scr packet s_vi.a sal I on.

Tt ansm TFnG® dilth BESTRF ofihal FETE (3BT 0" BT C R0 REST 00" VAS"cR" QLD N ot
corlt~- M”’elfnf%?fr?ﬁflfdﬁ Vi ah& §9migPe V168t o Merdrt Breke T diectPén avoi ds t he
need fomuEcsemar ahichconneckedront ohbantminetas red et dedontkont Lankeagal | f or

ccr ~trolxiry; f DAL &S Ma@kur? LIEPELE BrBONNEGlI gdvakoriR esdpabliwhed at

NUMET OUS 1L 0RS M 03 hae s%fal]l,ét st B8ub @U bPrhT‘ﬁMOénqSWDﬁLn%r%eqs use two S5
~oearers .t hfoughcut each fcg éac direct.l on, com-nLnl catl ch._bet ween
2 4 JUNJG65 SHTAT 4 Vasls(rfl? 048R CE* fch EOMERTEAETI R Hevi ces
and t hi BTqVéfeeed e oF 08tLSEF IRthE: tRa¥E 1 VERP| tY r”ﬁrHar“E?%u}”]arf)h B§2@voi di ng

t he neegedvoretivobeomnestd onsudieepeMs, aUIRDhi d CdewiiceSvanghad n@MwoOr Jc access
node) agshteneraAasastieneoayvak | akke dretweIk (6apaetionsf o mAbhar nusers. That
i's, by remmyi nQea‘%:ﬂ%d%S?&JnQr GQREYrdehis 143y RcRf o SMaL Q¢ 1Rl L g bandwi dt h
or narrow ba (%\aretrl services or a separate higher rate bearer to convey
control © orrratlon or’ t he call) the bearer's capacity may be utilised for
ot her 5l fS and USSD nessage services or to nake additional capacity

aVai | abl e fofhedpétrvtipafdesertrrdonrta &3 araAtEd IBAREY! &3l et RErteot’d,

reduci ngy e deraacbifeoroBVE oimilUsSSRrbygrehl Golidaberadserad gesigt 0 manage

0Ngoi Ngc&Arht Mna0f @@L Vidie sy adueasuhheativkeldvboad pfrmeesding & an

dynam cahly 2%Si-gNnoeaddlid-onaled oppriateidata service capacity. As well as
using | ess network resource than prior art solutions the 15 present

vention has additi onaI advant ages. Firstl eac | | dra| ns th
t { ephone’ s BAY &P FoWET RbY nceglg‘(')c\’/ﬁcfl afsefih%ér AV ent’sl on s O“Eiemabgcause

only oneeRéRfett PHVicS i APRICRERCZE &t SCBrre%éf“uﬁfode&éandrhﬁ’ Yoice

enbodi merssoes arhievd nueritel oped’s Wit higsylt] veioat redsanfserwiad. ome s sent in
packet smesebed el titick dsVahéhed sald mewwdettiednyaritheo tati entiychbssiboat h | ower
20 and Y eaps&di-ciaht eritRag-d becd @len@a10{ndJSSRR ab SVBohES Sa885mit far

| §4 er aciy @,y ol iecAPRLE Gl Iaorb%mmecam;g | ateney-Qt SN LS JdRacnept abl e;
USSR i SarLa%E>§IhOpngEe 'ilrﬁi’et” Q@A&%% eg)% \?aél%kgrk%h&gnci‘dén%i 9&haaRd, | ess

pr edi ct circult Swte connectio surin at _voi ce  data
and contPOf CUatd Rt e Th&*8WME | atBhdy’ gls%afr i t séFfs’ 'beﬁ%’?‘“‘EEFa’I & hee it
25 avoi #&foi kol R VRV iCA§R 0 Wben H‘é’llb“tt@dawa’il‘i‘ RSRLE S PRIORRBESCon.  For
[, exanpl e{PUsH godrser el égtigerFCRRFARE~V 120 ane)xdt nkesdagesr sheyiomant to be

noved teovdihevnexb vRaseage wabtdiauht debaghe Whr rbiventiadnhgoareagai nst t he

gener al - £RAGRING 10§ drhge RS AEEn 39 WH ¢Rehasdedhsatgd:crdhanpehs or
t'”ES'eLaJa%&yV%g %aSPs?r@doJ %Esﬁcrﬂy%aflei %saﬁdrﬁeat Shcé?%% [ Qs each of

t hese d%a type muni cat i .ons _pro 0CO een_optim Sed over
tame fof e r‘e“srﬁettt FWC&*&FaVWB ' HReP* SROF S FRE N8 o‘qc%é’oéfr'iqﬂlereprl or
apt has®b&en bhP6ptetniBi df W é‘éef)rréé%”éﬁsnljo &ftds a'§§6"i‘ﬁeat”eﬂ‘ CRahsni ssi on
p?ot ocobstiznd ovidverimose venhanwilhgid he say g BSns@revizgedankd phane hes
constraknt shef cddapi Aitvacd abl eswdat asicapaciahy ©fing heher @Epeati M2 cehannel

ar ohi t egiice. siangands)aichout aﬁpqqaé 1908 H0WA sE edHC e IiRoROS! Of voi ce
SerVI Ces !orowser 11}%21’1” ce §O ec%gect Cc Qne%eﬁs,ogn %¥.\t P\JDCE:LOD ayq'.hl agaer g%}:g

conmuni ca‘il on_ca required consi a

devel opheHiTER{ rTPPn@F’é'”?)V tﬁt%eéﬁd ﬁ&c‘é"%eﬁ’hsuz‘?@ E‘Eﬂ’i‘FP‘? APy Ydéntifds for high
vbl ce gesdablyshasomt eheitsiPveericer correction) etc. According to a
prefer-ed enbodi nent of the invention, the step ef Establishing a call

con_nectien fgldaus, ttrre dé%@rt&uca( Gald 100 H8NIGRdi 05: 45 e%ampl e, a mocil a

to 1 eprhgcne .:1[39 Bl t%x S‘be.l ed phon% trToes:L%% e'm% tcaenngxlgteerfface to the DTMF

function {(Dual Tcne Multil Freguency signals azre the signals generated by
45 pressing & telephone's ctocuch keys in a "Touchtcne” phone) or some otherxr



2 4 JUN 2003 \~~O 00/ 4141 G - PCT/ GB99/04304 6 use of interactive nmessagi ng
services, which in turn follows either a PUSH notification of {ndN Mgssages
or a regular user or nobile device initiated check (content PULL).

Establ i shy connection preferably conprises sending

notifi catJi"Jc}”ﬁlo()Hf?%]r6 exanple) via SM5 or USSD) fromthe 5 cal F?#llgb&"é@%ﬂée to a
cal l ed device (for exanple, the nessagiing centre), informng the called
device of the calling device's intention to establish an interactive voice
oriented session, and then the called device and caller device establishing

a Conne%tz'ggglﬂﬂiws?é@lyf@rtcttqgnSeﬂg' mlmﬁq%gf% @)@L%nmhttge the,caller).

Upon est abl | onnecti.on ation of 1dentjties,
t he devF@E&“% tl? tg’acﬁe%”oﬁg ytpﬁalfmtnﬁeu%egNOEhvﬁﬂetlhe\/\fwlb"eleﬁsﬁﬁvfg?é
subsegu@ﬁ?nt¥faﬁ§ﬁé?e§wéfk CERPFACEPTE GehatS90Ror Al- al ternative and sinpler
met hod whi ch involves the sanme steps except that it omts the initial
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pr ot ocoMSeFhiyF ﬁa’}/”t?é sf@elexanpl e) a protocol based on current WAP
protocols over |IP using WWL or WHLScri pt as 2D data content formats. At
the end of tha-kRniBmasii Mecs®SSi Ohotbie aGaptdongn devi£a oneytebRsliccat e t he end
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bandw dtaﬂoﬁ%acr §r§°]f o8y Ss%amuen F 05 P o ah accessng ther rce e

comuni ¢at Fefh PBREERY éé‘?’i‘aééb’l’%ranﬁe‘fcit\?é?’fd&?’ TFoREERe, t}tfutsp?ﬁfﬁah%aféf% &l so -
t ol er ansodbtinmbs tdiest prdrapebyhien gpé@mssmﬂ@ra@%ﬁlﬁ@om@m@ol es' where (a
snal | appueiriehkilywfrermatdnenidssonoit dedd webedh nddweobsivents arsprweber abl y
transm tsasheeehe£anNhent;xansd eBid Qbni10ENBL0N rasrailedivSeheti@spackets via

a sincJl Sl&H&zU';L :&%LP}P%QS&%@%;A(;Q“%%' Lowi-ng. Jeegil AL, dgli y&ry {:9.he
achi evegh\é\n th | ow qver headdg\lrhongfrpzkem ty. Asim | ar approach over packet

user. requilre
networ)cs require es A Titt fe“nore control over regul ar delivery and
contention, to achleve error and packet l|ess resilience, including sone
b@Pfer contr d1S-Rot7APGEE iR ISESt FMMARHN A6 SBBIF (FEQRPER OYFDLS RAvhfY and can
fill theagapsaffibufereiminagedntnipeioned pavkenidedndgpraeberedbbry wises ' voi ce
over | Pchaihdighweit del sredi @bt iaSkpgkit hes \tohe erida)r bBd id@Rardre1BENdi Ng i t
acr oss Tatgglg!@etdw@mﬁnembg 9CL&LCaPAGKE] S rSENG thRLNtEERRL  PrALOCY (in

contrast _to tnh E diti onal '{o%“'attas‘é‘réncsbn?gm%r ot o e%g&lgf M}‘E t el ephone
%tWOI‘JCS *But nevernt eless” % "eferab %b using a. cireut tehe
e

Anect Foh} S SHEWBRE ) ¥ 1hd & Rt i TR T ot TR 1%6¢°t & f%@/e ﬁartl cul ar
~np7enent ati cn of ~velce over IP and incluces Gy r~cars of conveying
sui t Gbl gummzvaed Imiensiew/er an | P-based correction. 95 2 4 JUN Z003 WO
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reduce the cost of voice services. This can be understood in the context
of the available data communication capacities which have in the past
reguired considerable development effort merely to keep pace with

40 conflicting demands for high voice quality, comprehensive error

correction, etc.

According to a preferred embodiment cf the inventicon, the step of
esteklishing a call connection follows the user c¢f a calling device (for
45 example, a mobile telephcne) reguesting access to & messeging centre for
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comunizcat b ¥> PEDERRO| of hieorr epdtackdarens of sbéerhi midh ak @ddnks elhachannel by
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devi Cesm%npf%rn ppéfetrgﬁll)p %?s%%tso psééna9$ﬂt%b1t pﬁudtpﬁut\fghcﬁxfgﬁmggi‘a'a%n and

termi nag,in nitial’ conirol connecu %Fﬁ i nteraction
ls e ts S1 e Clrcul SWl C ed C.O ﬂe
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connectivity. T Renpt e Access Server provides a route between the nobile
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use packet bHSedPIRMAE} PTEFEPFEWEES SHPICGhAYSDEE! er®ichfdtftiscan al | ocate

t he 1P &@ddresisigofh¢ hveicd ilefwrmantbnt el sPhdiddr s sesowf tbe lhetwork in

discrete packets using the Internet Protocol {in contrast to the

40 traditional circuit-switched protocols of the telephone networks, but
nevertheless preferably using a circuit switched connectien). However, the
inventicn is not limited to eny particular implementaticn of 'veice over
1P’ and includes any means of conveving suitably encoded voice over an
IP-hacsed connection.

45
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aut hori sed access. The Short Messaging Service Centre: provides th &&b
swW t chi ngoselydige 15 for the short nmessage service of fergdrlyotRMyand many
ot her networ ks, whereby short nessages of sone 150bytes can be sent from
nobi | e telephone to nobile tel ephone br a defined fixed | ocation reliably,
as SM5 has an optional store and forward nechani smwhich is used when
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The nodi fi ed W asrdactopt 200 Bvarkdior irowalfes woresdagine agntrehecd P voi ce
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equi pnment providers including G sco, vocal Tec, 3Com and Netspeak to 90
pronote the use of' communi cations prot ocol standard | TU-T H. 323. TR ks JUNs2003
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transmission cf control 1n£ormat10n in the form of SMS or USSD alert
messages via a Short Message Service Centre (SMSC) or Unstructured
Supplementary Services Data Centre (USSDC) 40. A seccnd connection via a
35 different transmission path is then established in response to the alerts,
and this is used for the communication of voice data between the mobile
telephone and the Messaging Service or another communications device.
Communications with the Messaging service is via a conventional
Interworking Function (IWF) 60 which converts between the data transfer
40 protocols of fixed telephone lines and of wireless communications. s well
és being used for the alert messages to trigger establishment of the
second connecticn for transfer of voice data, this first commection will
be used {for subseguent transfers of czall control information. A WAP
communications envircnment 90 provides control deta access to various
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13 necessary for |IP Voice in the case of GSM or other nobiles networks
using a point-to-point circuit switched call based form of connection it
woul d be much nore rel evant where GSM s GPRS (General Packet Radi o Service)
i s consideoadpig hence this is one option for inplenmentatpicembobie S
packeti zed voice delivery of the present invention. Thus) the problemis
solved in the followng way for the enRanced voi ce nmessagi ng service used
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voice traffic over IP. 3D



The WAP Proxy is provided with the capability to support identity
updat es/ changes (this is catered for in the WAP specifications). T?ﬁ 003
routi ng between the nessagi ng center, RAS gateway and preferably) &HB@

| ess inpowtamhhm6 the WAP Proxy requires.sufficient capacigdrdgonvusiad 35
congestion if'the voice over IP protocol bei ng used over the nobile |ink
does not have the full capabilities of'H 323 to buffer etc. Throughout the
exanpl es above, it has been assuned that the established Internet
principles.of port nunbers are used to identify the 40 application, namely
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are enefjengEsobut pidvédesquiresonetwibridnt esryies far 9SEBnpiréxanrte® mett al |
net wor kerwi1dechayecehsssc @&palaMsi thowedtly , THiee navent bowshas Wieenedescri bed
above ageWsidididd ddd hé arohOtdnki £l AN b iNAEY OWehRAREW fihebaaser s and

than use,of. M4les;pandy dt hybearers for I P voice services and ongoi ng
control. Alternativé ( 1nplenentations which only use the packet based

servi ce are ossible, but 3D these are | ess desirable in, texms of costs of
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communi ¢ati qn,.0,audi;Q Ugeo‘:og@lt 1 0 u@?x’ié"’%e&rﬁc 4 %L;§§d%d09ﬂpé'3' gation device

and a ( nDte cQmu cat|on device vl a Wreles COﬂﬂUP u:deP . s}mork

the met R6E°CHIRSr FRIHGE ' =8n% 8F CAi %F’"E‘B?r‘rﬁ?ﬁf%%‘ctip PGV eSS providi n

audi o _RPBXHER P8nVeiFedi Gitt APSTEEME PR tdRsET®: BeRfEt BRHACRES éwtb?laﬁmau ng

cabl comt Wab commpfioramadnoRny frodigitt a50.f or monmerdtiions e TP Rt anpaiet s ;
environment, which provides the mezns of notification and management of

the users interaction with the messaging services provided, for example
notifying which messages you have, whether old, or new and who from, etc,
options to listen, move to next, delete, save, forward, and many other

40 basic ccntrols, and optionally more complex functions such as conversion
from/to voice to/from text, fax etc. Althcugh the WAP gateway for protocol
handling of SMSC is shown as an integral component of the Messaging
Centre, it could egually be external of the Messaging Centre.



estaiolishing an end-to-end call connection between the wrel ess

Commruni cation device and the renote comruni cation device; and tra n”hth@p
bath the discrete audi o packets and the discrete call contxol packer

sai d si nPQe00#43idid¢ o-end call connection. -2. A method zccorrimgsd4mkai m 1,
wherein said step of establishing a ca?l eonneca ion includes: sending a
notification fromone of said comunication devices to the other one of
sai d communi cation devices via a~fixst conhection; establishing said cal
connecti on between said devices; verifying the identities of the calling
devi ces; nothifgprag eaeh idfusaizdedenhiat egiet hattvosiubsépsemtctoontisol i nf or mati on
is to hacexchangeeh ks enS ahd @alslumnnw{wbmmgmcei@swgomeﬁ%m@aﬁ ng said
first cepnectjoq. S&C1A£§999&o@gcg{ E}Qgsetﬁ?or(él asnmozzy 'eﬁgéc@ | Fy' ng

Cor no-ti B 1€ PV oSt or BOPORLE Eb dIBIIAY ehi B wgqté%gﬁpe

cEnnectiC8ht 122 hdi 1Ry Sfcorhel t it (Ya%qeoﬁa%}‘ééﬁ%ﬁon Rl’ﬁ’é’ccﬁbﬁ r&eevREYng to
cl ai m Zorwrergishot Ivé ot estexefl vaicd swtvicescat i onbilaudiarepacketsingnd
cont r oltnpagdsBies t SO V& e VBlcoBe hi Rinaarh1 8¢ irlg~3 dvhwttn qxsan@tmkeoiihker

XML- based, or. d s7M -based.| anguage S%MDE%@H%ET ~ehMARID3, uri ~99134 17
New Pa : od ac Algg% ‘1% %a%‘ claine 2 to 9,
S\

e. 2. Apx :Lt Zl go. g A met%
wher ei F595%tF n8FT S5 E5t90R> 7’8 TFS sgr‘?f’ﬁ ahdwi dt h bearer sexvice
afd saia ca:~l connection uses a w de- bandvm dth bearex service. 6. A nethod
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costs without necessarily revenue.

Recent developments in voice and Internet technology heave brought
30 about facilities for managing the delivery of voice based information
using Internet Protocol based communications. This involves sending voice
information in digital form in discrete packets rather than using the
traditional circuit-switched protocols of the telephone networks. Any of
the emerging packet based services mey be used (such as GPRS being
35 cdeployed by GMS, CDMA Pecket, or UMTS Facket, etc).

A specific mechanism for delivery of voice data over IP {referred to
hereafter as 'VoIP’) was derived from the 'VoIP Forum’, an effort by major
equipment providers including Cisce, VocalTec, 3Com, and Netspeak to

40 promote the use of communications protocol standard ITU-T H.323. This is
becoming the standerd for sending audio and video using IP on the public
Internet and within intreznets. The Forum also promotes the use of
directcery service standerds so that users cen locate other users and the
use of touch-tone signals for zutomatic call distribution and voice mail.

45



9 A nethod according to any one of the preceding clains, wherein said step
of providing audio information in digital formin discrete qukgﬂﬁzmpcladeS
encodi ng voi ce data using a codi ng schene which achieves a
transnis§k9avﬂghp of approximately 19 kbps or |ess. gﬁk@@%maﬁcordlng
to clai erein the encoding using the coding schene achieves
transm ssi on~rate of approximately 9.5 kbps or | ess. AMENDED SHEET .
2 4 JUN 2003 (CK998134 18 i;. A wireless conmunication dev;.ce.
|nclud|ng New Page: 2 April 2001 :neaps for encoding audio information in

a digital fOfﬁnahaleis&,cegt@ dad@ 9§é‘sk€1§§ 2R dineapsbox geRsr @B'H&ggd' screte

dat a packets %f Egckefétl cal !321 contr al nforpya’gwluon rreans Ior est; | i shing
an end-10-& Cal P¥Connetti on f% ® et e r SFAmIAT catiions eVicee via an

access 1n'coélé ‘B*Trrén’ébfnﬁiﬁﬁﬁ%?tlr offs gﬁ%rtaﬁb?%pu%ﬁs"? oY SR BRFEBBt h t he

di scr etseradde osi pboritmae ivanhdatiaa packetgkanknehed divser eneeQorite gr bhat a

pact >etssm tAcdhetl oeachoRe gessirog@vyiar Sarsk)cal | connection; neans for

recei ving discrete data packets cont aining aucio information and discrete °

dat a packets, cont ai nin all co i nfor. nat on_f et work access
node vi a sai dccga%“? TE6nn gsecd L an 51 one eq‘flopmea coar Eacrprué?:r (QEEIS au§ io

i nf or met BﬁleéPéu’beaéﬁéf%f Bﬁﬁk%ﬂ%‘ﬁ&iFW ﬁFo‘i‘fré’tlF%rPldan’%Fsﬁa&é‘F’éWOriz A
Messagiasd eeantcorrt R spriati Hi YRy avedscetbasedbdamntiteaty ond depsd ¢S in a
aemMmunifeat konpane tvedoke SAsppPOY rshivgy i Ted essketonmimceain gash thhethet wor kK

i ncl udigg . access nodes fox receiving signals from and for transmtting
signals to, wireless comunications devices within their local cell, the
nmessagi ng centre includin nmeans for encoding audio information in a

i gi tal Tor rHaAS i ofe ARPPACIRE S &RE TedNE 7 Gundt S04 At CAPST et e

dat a pdckéfd askeds gierdpr ¢aF? ©entatsl fearPetIndti orf2 tAERhs TP 92e%123bl i shi ng %m
érrd- t o-rerdived backarieet IGAchetraesri st imsnessagsegy éentine thandompanyr @ldess
conmuniwahi ensecdemiae cidithen dales ret war kncsmans (foak )l taranssd tidangréhe

encoded,Qi,sekele, audihg data pagketisandcdl sehet anepndver! vidldbanpacket s to
the w rQJ qgﬁe(gqgwgggtﬂqugﬂgew ce via said call connection; neans for

recei ving discrete data packets containing audio informati on and di screte
data packets containing call control :nformatzon sent across the network
PPe: n the wiFH SCEFcSRAUNEERINGREALN da; SaRd SANERDE "SEBET £ Y HimFUN 2003
r, ~Kog®st Gauigaly . Page: (02 heys) i sampDer] a]:geK samples/second which results

in 64kbps or higher. This level of speech quality is consistent with the

norms of the telecommunications industry which normally uses 8K samples/s
with 8 bits/sample. The subsequent encoding in GSM brings the transmitted
25 data rate down to below 13kbps for full rate speech, or 6.5kbps for a
recently proposed coding and decoding of voice which achieves a
half-transmission-rate voice service with acceptable veoice guality.
Framing this within IP packets ¢f modest size, balancing the need to use .
small packets of perhaps 64 cr 128 bytes/packet to minimise loss of speech (~}
30 and recovery, and allowing for overheads which would tend towards the use )
of larger packet results in {ull rate speech of approximately 16-19 kbps
with packet; of 64-128 bytes of data, cr 8-9.5 kbps for half razte speech.

Standard full rate GSM speech coding and deccding has too high a

35 éata rate to sgueeze into current 9600bps data calls. However, with
increzses in GSM’s basic data speeds, IP encoded full rate speech can be
considered. However the option of using a half rate speech codec with a
9600bps or higher data circuit will allow sufficient spare data capacity
to provide low bandwidth data applications such as WAP enhanced services

40 to coexist in the same TP communications circuit. This is made easier to
achieve by the existence of natural guiet periods in speech, the presence
of which can be relied vpon to some extent.

2S ncted above, protccel H.323 hes been established for the delivery
45 cf 1P Voice based services. While more complex than is abhsclutely



means for decoding received audio information data packets and c +

i ~foxmation data packets. 7.3. A nessagi.ng~ centre according to arm

i ncluding: nmeans for transmtting to a w zel ess comuni cati ons device via a

Wi rel essyePiypcations network a first .message |nclud|m%cﬁﬁﬁﬂ qwghe
nmessage content one or nore nenus of sel ectable operations, 3
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giving IP access to both the WAP proxy and the messaging service. Upon
establishment of the IP connection via the RAS gateway, & message is sent
to the messaging service to establish the new identity if the message was
25 sent earlier, and, additionally, to send the instructions to LISTEN if the
message was not sent earlier. Baving set up all the identities and
instructions the messaging service can now start to provide the IP.Voice.
At some point the user can interrupt with new instructions etc via the IP
. data connection to the messaging center via the WAP proxy. At the end of
) 30 the session, the client can send one final message to the WAP proxy to
delete the current temporary RAS identity and to resume the default
connection, then disconmect the call to the RAS gateway.

To illustrate the ease with which the present invention can be
35 implemented, a set of changes which can be made to the components involved
in a WAP based service provision over GSM for implementing the invention

will now ke described:

The mobile telephone can use existing voice processing functions for
40 both the transmission and reception processing (voice encoding and
decoding) to eachieve the necessary raw data rate supported by this method
over the availzble connection bit-rate. The mcbile telephcne would

additicnally need:
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15

to receive the packetized voice and to deliver this to the voice decoding
circuits of the phone.

3. the ability to multiplex the voice and data control packets. This

. should be a normal IP function, but some buffering of the voice packets

20

25

30

40

45

would ideally be provided to permit the synchronously (regularly) sampled
voice to be sent plesiochronously (of a nominal rate but not
synchronously) over the network.

The WAP communications functions of the messaging centre, or even a
separate gateway, would not require any changes since the ability to
resume connections on different bearers is already defined.

The messaging centre would reguire no changes to its control
operation other than the support of WAP, which is typically required
regardless of whether the present invention is implemented. However, the
messaging centre would require the same function as the phone to encode,
decode, buffer and manage the packetization of voice traffic over IP.

The WAP Proxy is provided with the capability to support identity
updates/changes {(this is catered for in the WAP specifications). The
routing between the messaging center, RAS gateway and preferably, though
less importantly, the WAP Proxy requires sufficient capacity to avoid
congestion if the voice over IP protocol being used over the mobile link
does not have the full capabilities of H.323 to buffer etc.

Throughout the examples above, it has been assumed that the
established Internet principles of port numbers are used to identify the
application, namely voice over IP, and therefore no explicit service
identification bits are required. However this invention recognises that
signalling bits within the IP packet conveying the encoded and packetized
voice could convey other useful infcrmation (such as quiet period
duration, encoding algerithms etc) in order to maximise the options and
performance over avazilable bearer capacity.
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audio band. Simple choices could certainly be managed this way but complex
messages or further WML messages might be very inefficient. One potential
problem is that in some networks signalling during a call, such as DTMF,
is achieved using USSD with reconstruction in the network and thus no gain
10 is made, just an increase in complexity. As indicated previously such
features are network type and deployment dependent.

Secorndly, the call could be split into two portions, one portion

\ being the conventional voice call and the other being a data call purely

15 for the conveyance of control information. At any time either the voice or
data call can be utilised, each with their bespoke communication format
and protocol, but only one at a time. This could reduce users’ costs, but
it is more complex than the present invention and places greater demands
on network infrastructure resources even if the number of channels

20 required at any one time is the same as for the present invention. Whether
the user would then be charged for one or two calls is a network service
provisioning choice. Features aimed at supporting such concurrent voice or
data calls are emerging, but the required network features are complex and
not all networks will have this capability.

25
The invention has been described above as using an initial
notification via narrow-bandwidth bearers and than use of wide-bandwidth
bearers for IP voice services and ongoing control. Alternative
( implementations which only use the packet based service are possible, but
30 these are less desirable in terms of costs of bearers, battery power

consumption, and netwcrk utilisation. A solution using packet based
services only would require the RAS server to be terminating IP based
communicaticns or equivalent from the network infrastructure rather than
using circuit-switched calls. )

35
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at one of said communication devices, providing audio information in
digital form in discrete data packets and providing call control
information in digital form in discrete data packets;

\ estapblishing an end-to-end call connection between the wireless
communication device and the remote communication device: and

transmitting both the discrete audio packets and the discrete call
control packets via said single end-to—end cazll connection.

2. A method according to claim 1, wherein said step of establishing a

call connhection includes:

sending a2 notificaticn from one of said communication devices to the

other one of said communication devices via a fixst connection;
establishing said call connection between said devices;
verifying the identities of the calling devices;

notifying each of said devices that subseguent control information

is to be exchanged via sald call connection; and
closing or suspending said first connection.

3. A method according to claim 2, including notif?ing each of said
devices that use of a connection other than said single connection is to
be resumed in respense to closing said single call connection ox ending of

the communication session.
4, A method according to claim 2, wherein the content of said

notification, audio packets and control packets comprise WMLScript and/or
‘WML, ox another other XML-based or HTML-based language.
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communication services,'the method including the steps of:

sending via a fixst connection a notification frem the messaging
centre to the wireless communication device of the availability of a

message to be delivered to the wireless communication device;

sending a notification from the wireless communication device to the
messaging centre of the wireless communication device's intention to

establish a connection for voice-based communication;

the wireless communication device and the messaging centre

¢stablishing said call connection;
verifying the identitries of the communication devices;

'notifying eech of said devices that subsequent control informstion
is to be exchanged via said established call connection; and

closing or suspending said first connection.

7. A method according to any one of the preceding claims, wherein said
discrete audio packets and control packets are transmitted using the

Internet Protocol over a circuit-switched call connection.

8. A method according to claim 7, wherein said audio packets and
control packets are transmitted using protocol ITU-T H.323 cover the

Internet Protocol.

9. A method accoxding to any cone of the preceding claims, wherein said
step of providing audic information in digital form in discrete packets
includes encoding voice data using a coding scheme which achieves a
transmisaion-raste of approximately 19 kbps or less.

10. A method according to c¢laim 9, wherein the encoding using the coding

scheme achieves a trensmission-rate of approximately 9.5 kbps or less.
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means for encoding audio information in a digital form in discrete

data packets and means for generating discrete data packets of digital

call control information;

means for establishing an end-tec-end call connection with a xemote

communications device via an access nede of a communications network;

means for transmitting both the discrete audio information data
L]
, packets and the discrete control data packets to the 1local access node via

said call connection;

means for receiving discrete data packets contalning audio
information and discrete data packets containing call control information

from the network access node via said c¢all connection; and

. means for decoding received audio information data packets and

control information data packets.

12. A messaging centre for providing voice-based communications services
in a communhications network supporting wireless communications, the
network including access nodes for receiving signals from, and for
transmitting signals to, wireless communications devices within their
local cell, the messaging centrxe including:

means for encoding audio information in a digital form in discrete
data packets and means for generatin@ discrete data packets of digital

call contrel information:

means for establishing an end-to-end call connection between the
messaging centre and a wireless communications device within the network;

megns for transmitting the encoded discrete audio data packets and
disgcrete contxol data packets to the wireless communications device via

said call connection;

means for receiving discrete data packets containing audio
-infoermation and discrete data packets containing call control information

sent across the network frem the wireless communications device; and
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means for transmitting to a wireless communications device via a
wireless communications network a first message including, within the

message content, one or more menus of selectable operationsg; and
means responsive to receipt of a message, sent from said wireless

) communications device in response to the first message, for establishing

said call connection for provision of a selected operation.
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