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Bandwi dth Requirenents 5 10 FIELD OF THE I NVENTI ON The present invention
rel at es twopaoksars zed voice networks, and nore specifi calpicy/iso2/pasket
prioritization over packet networks. Bven nore specifically, the present
invention relates to optimzing 15 bandwi dth and priority selection for
voi ce nessage packets in packet networks, such as Voice over Internet
Protocol (VolP) networks. BACKGROUND OF THE I NVENTION 20 Circuit-swtched

net wor ki ng has t r adbgihigfiolcyovePIB @ForiSeBahdvidtnGe MRy systenms. In such
circuit swtched systens, a dedicated connection or physical path is
established for a tel ephone call, the connection lasting the duration of

t he tel®phone call. Voice comunications 25 over this dedicated connection
provide real time connections, such as conventionally known person-to-
person tel ephone calls. In recent years, packet networks, such as |Internet
Prot ocol (IP) networks, have been used for the 30 transport of data. These
packet networks transmit data by segnenting the data into packets which are

sent agcording to the priorgtprios hend atprmiddd t he packets; thus, the
i ndi vi dual packets are prioritized. At the receiving end, these packets

are reassenbl ed accor di nFiteo BBsERE dswiegriddmpriedritey to peckrsteedt t he
data. Packet networ .are ient| ble to trans t data w thout
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having to create a dedicat connection betwee way and

a term nating gat ewaprdbrtilid 240102/ @827 daC&ELUBRRLB4885 2vRacketenet work;
thus, providing an ?fficient use and,6 allocation_of network bandw dth.
Packet net t3c@ il ¥e e PPy PEESRETLI&VEPBpEANt Belates to optimizing

15 bandwidth and priority selection for voice message
packets in packet networks, such as Voice over Internet

Protocol (VoIP) networks.

BACKGROUND OF THE INVENTION
20 Circuit-switched networking has traditionally
been used in telephony systems. In such circuit switched
systems, a dedicated connection or physical path is
established for a telephone call, the connection lasting
the duration of the telephone call. Voice communications
25 over this dedicated connection provide'real time
connections, such as conventionally known person-to-
person telephone calls.
In recent years, packet networks, such as
Internet Protocol (IP) networks, have been used for the
30 transport of data. These packet networks transmit data
by segmenting the data into packets which are sent
according to the priority of the data within the packets;
thus, the individual packets are prioritized. At the
receiving end, these packets are reassembled according‘to
35 the assigned priority to reconstruct the data. Packet
networks are conveniently able to tfénsport data without
having to create a dedicated connection between a

originating gateway and a terminating gateway of the



transport voice data via packets, such as using Voice 5 over Internet
Protocol (VolP), in addition to transporting data, i.e., providing

mul ti - medwe odarse78 t ransport. The efficiency and fl exibil i PgTafSopewsket

net wor ks has nade this technology very attractive for tel ecomunication
and I nternet service corporations 10 throughout the world. Packetized data
transport is highly dependent on packet prioritization to acconplish

mul ti - medireadktta natarvspor tthefd e griowaldy ngCamr erftf ipdeket uset wartks support
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subscri ber service t et netyrakes gy keecddtly Vsiicw caivie lopsdt wo
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guar ant eed rezarhuirdtimg idatespectd.ye pebviainer kuleseweae acaadit i ons. A non-
prem'umsqtzsé ri is | ocat.ed net wor k resources on the est effort. 25
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Sglclket gvgirgﬁhgﬁéﬁ’ae%ﬁ%t ﬁ{%}% ”éﬁlltsi%’(?%i%?g.%%%t%ﬁ’@ Y-35 when a packetized voice
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net wor ks these service types requires a relative guarantee of
bandwidth matching the subscriber service type. A
typical packet data voice call has two attributes: (1)
the type of compression'during the analog-to-digital
conversion and (2) the priority the packets are sent.
.20 The type of subscriber is determined by these two
attributes. A premium subscriber is guaranteed bandwidth
irrespective of network resource conditions. A non-
premium subscriber is allocated network resources on the
best effort.
25 In most packet networks, voice packets are
assigned the highest priority in order to ensure that the
voice call occurs in real time. However, a significant
number of subscribers use voice messaging services for
unanswered voice calls to the subscriber. Voicemail has
30 become a ubiquitous tool in businesses and is
increasingly prevalent in many private residences and
with wireless subscribers. For example, a voice call
over the packet network is transported to a subscriber
with the packets assigned the highest priority. As such,
35 when a packetized voice call goes unanswered, the voice
call is re-routed to a voice messaging system (VMS), the

voice packets having the same priority. The amount of



due to high voicemail subscription rates and the fact that the average

voi cemai | nmessage | asts about 2 m nutes. Disadvantageously, transporting

t hese voiwe oemrd2g8to the 5 voice nessagi ng systens usi ng Pog/Uusoynmss
priority level results an inefficient3 use of network bandw dth since it

is not necessary that these voice nessaging systens receive the packetized
voice calls in real tine. 10 BRI EF DESCRI PTI ON OF THE DRAW NGS The above
and ot her vims e sshagangr ésadifd c deévaniioagéd cehtt he moesenetivovkation wil |

be nore appA &Y nilfhoMdikenqh! egoaa55£gglghddgﬁgrkgkton t hereof,
presented in conjunction wth the rawm n wherein: FIG 1 is

a system &A1 teagrsmeee é[°1€6¥ﬂﬁ}ﬁ1 Wlséﬁes}éﬁéﬁl ﬁﬁé’P@dPn@laubaéket

net wor k f @i sddvainspekbiuag yhaeketiszeg tieigC eneakl S*ollﬁea@ﬁQﬂ@alﬂgetWét h one
enbodi nt of the invention; i

t0 FIG,2|%anﬁFt|onal ck_di agram of an
al gor i thm P Forireg o8y s S5t ShEndgdnent gy BEERFESE Pﬁéorﬁgé’kéﬁvﬁ twor k of
FIG 1 in mﬁr@amemmetﬁlfl@nentermis@diolfen’etwbrkhbandweﬂthol:LnEéG:Lt3 is a
flowchart sof rf(a} pREERS Lonredilda. %leea&g%gaggngng gdi ment of the

i nvention; stem 1l evel diagram o Crent of the
comuni catﬁQﬂ?—lé@@stt@m @ﬁc eGized V@élcﬁdpﬁélan1nnréﬁﬂ1ethEGt ocol (I1P) network
havi ng custoner access via a hybr| d fiber/coax (HFC) system 30 FIG 5 is
t he syitemlevel diagramof FIG 4 illustratin a call scenario from an

ori gi ndting gateway &?@%a‘?%%ﬂ%@”* et TA B 4 to a terninating

gateway within the HRenefbasfK ant ateedaree vt hf@@&‘iﬁ%"s aggbodi nent of the
|nvent|onad35 FlLG 6 |st5,1he stemlevel di_ag illustrating a

ramof FIG
cal | scend ot PIrtaR T of g B § Ly AENTAT O Y’ﬁﬁl‘nﬁ LﬁemPﬁenéP%F?an FIG 4
to a ternfram ripegdvéheying ﬁlZ)/r@7®aT81|§@IlaU86és64955ioﬁ thereof,

presented in conjunction with the following drawings

15 wherein:

FIG. 1 is a system level diagram of a
communication system including a packet network for
transporting packetized voice calls in accordance with
one embodiment of the invention;

20 FIG. 2 is a functional block diagram of an
algorithm performed by a call management system of the
packet network of FIG. 1 in accordance with one
embodiment of the invention;

FIG. 3 is a flowchart of the steps performed in

25 practicing one embodiment of the invention;

FIG. 4 is a system level diagram of one
embodiment of the communication system of FIG. 1
including an Internet Protocol (IP) network having
customer access via a hybrid fiber/coax (HFC) system;

30 FIG. 5 is the system level diagram of FIG. 4
illustrating a call scenario from an originating gateway
external to the IP network of FIG. 4 to a terminating
gateway within the IP network in accordance with another
embodiment of the invention;

35 FIG. 6 is the system level diagram of FIG. 4
illustrating a call scenario from an originating gateway

within the IP network of FIG. 4 to a terminating gateway



also within the IP network in accordance with a further enbodinment of the
invention; and FIG 7 is the systemlevel diagramof FIG 4 illustrating a
cal | scemapioe/0f$2a68n an originating gateway 5 wthin the | PCchaiSowodosdf FI G

4 to a termnating gateway outside of sthe IP network in accordance with yet
anot her enbodi nent of the invention. Corresponding reference characters

i ndi cate correspondi ng conponents throughout the several views of 10 the

drawi ngs. &FEIAl LBh DESORE P O toko riHE 1P RERERRER EVBERWVENES rHe- f ol | owi ng
descriptio f.the presently. contenplated best node of practicing the
i nvention i %‘Pt%éb@q? e (9RY ng sense, but is made nerely for
t he purpose of descrFbEng7the gemeswydtemi hevel ediafrdmhef iFm@ENt4 on. The

scope of t i j I t er i th r.efer.enc t he cl ains.
The pr esen{ﬁ%%%%ﬁga%\%{ltg %&%ﬁidﬁﬁg&e%mé%ﬁﬁgl%%eg;satt%gs?&i bed
above a3 WHihiR HrdelP maldony oG dihd et Heisnigfatdmd @atamiaon of

network resotsLes ofheme ar Patkid2ed v ol &kl c 2SIt 12 b d Me
network, such as an IP network, term nates at,

priority level.in packet

for exanpl P i%é%%%@f%l%' system |n one enbodi nent, the

i nvention can be chaoaréepirzdchasraf emsmos Haradckmeansdfaite opti m zi ng
systemres i e j cketized.voi ce telephony including
the steps cg(#grcegsggéel?dn% n(iP nég tiaog}eq?%%k%g)c@?uze Rois&y egglﬁl vfareéﬁ’ﬁ é}rf]

ori gi n¥ i nhgyadrawings ermi nates at a non-human voice interface system

wherein the packetized voice call is assigned a specified high priority
| evel ; and transmtting_ si naliqgmto cause the originating gateway to

transnit the pRERALFFRGPTSFREPTLPN QF THE( RREFBRRER MEMBORINEENTSt er f ace
system at a |ower prh@riéyldwiaty tdwes&pesi {hedbhial Rddyddn ) evel . WO
02/ 078278 c%%l’;:/el#nsjpolza{toellcgar?esé mode of practicing the invention is not
15 to be taken in a limiting sense, but is made merely for
the purpose of describing the general principles of the
invention. The scope of the invention should be
determined with reference to the claims.

The present invention advantageously addresses

20 the needs described above as well as other needs by
providing methods of optimization of network resources
when a packetized voice call assigned a real-time
priority level in a packet network, such as an IP
network, terminates at, for example, at a voice messaging

25 system.

In one embodiment, the invention can be
characterized as a method of, and means for, optimizing
system resources in a network using packetized voice
Felephony including the steps of: determining that a

30 packetized voice call from an originating gateway
terminates at a non-human voice interface system, wherein
the packetized voice call is assigned a specified high
priority level; and transmitting signaling to cause the
originating gateway to transmit the packetized voice call

35 to the non-human voice interface system at a lower
priority than the specified high priority level.



I n anot her enbodi nent, the invention can be <characterized as a nethod of,
and neans for, optimzing systemresources in a network using packetized
voi ce tewephorsz7s ncl uding the steps of: receiving an indipcatisonoHss hat a
packeti zed voice call has termnated a a non- human voice interface
system wherein the packetized voice call is assigned a specified high
priority level; re-prioritizing the packetized voice call to a | ower

priority level than fhershead ibdaitRnRri @hiet ¥ nhevehonl@aangdet ransmtting
t he packeti zed 0|Qee%gll to thgogf hu n voice _interface systemat the

| ower pri SHAVIETE PEy £ BAFPeRrE, £9rsySPEMPEBYRY bl ock
diagranll$yshmmnr@snam@bby1m1bumbtabmngualngnpunkéaﬁzgﬁ veyséemin

accordanc f 15.-in Shown_i.s 1 he
connunlcasig%E€§§$% %ﬁ%% %c%&%’SEQE pggke¥g ngnﬁ Tﬁzlndﬁc%?%%?natlng
gat eway’ Tdet a p@ﬁ&ﬁeﬁatzuatﬂgvgap@\/\/g)allobaSateémééahedsagl Agneystem 108

(al so ref enipd tRide YM@e%Q%c@n%y%%Qﬁr'ﬁﬁékélheﬁﬁérﬁgckéelééda non- human
voi ce interface s stenf) and a call nana%énent system 110 %also

referred %0158 CRd lcHS ff@}gngﬁcéoﬁﬁﬁﬁéfﬁﬁdo 9@n§66PﬁéﬁY bEVehe invention,
a met hod ries pptioRA$a e inkg wmeclpa\eme«tez@al beiteoanlihetooki gbRati Nng gateway to

the t {. h t t 1r i

Syst em ar SISUAE (o et SO0 57 FBRELIFTOPIE) PRARCH Y REVRDI co cal

wer e aHIr@@dpemaawmuatpeES¢Mecabbk¢tleed vheceakbhlWwaso ektabbnshed between
a subscri heg -t vfo'l%eo%%)e’}% g s%g%%ﬁ"‘@}f 194 @BQ? 5928954: ef gLy the

term nati ng gat eway od provi des e optim zation of 30
bandwi dt h and netvwnﬂ@ﬁQ§ﬁﬂﬂﬁx§%ﬁ%¥ éopgéﬁet1neﬁw@ﬁﬁt§m21evﬁétbﬁ@ahsports

packeti zedivueiramh Gal |s$10wﬁd@1'e§1'e%@|lw111§HEBaE@H§' ar bgmﬁﬁﬁl&atf&l calls may
al so be cg%pressed Wi th a suitagble conpression standar (or an alternative

conpr essi 6 SEEIhdEr FFCREEARCEN Yt Es PBR FBbP &MgBfcef3Ehfessagi ng system As
describedzah@mﬁgomn a spasketi snehworkmhQRicastiieh agséeml nber net Pr ot ocol

(1P) netmg.%iudg €a packet network 102, an originating gateway
104, a terminating gateway 106, a voice messaging system
108 (also referred to as VMS 108 and generically referred
to as a “non-human voice interface system”), and a call

20 management system 110 (also referred to as the CMS 110).
According to one embodiment of the invention, a
method is proposed in which voice calls from the
originating gateway to the terminating gateway that
actually terminate on a voice messaging system are
25 reprioritized to a lower priority than if the voice call
were a true person-to-person call (i.e., the call was
established between a subscriber at the originating
gateway 104 and a subscriber at the terminating gateway
106) . This method provides for the optimization of
30 bandwidth and network resources in a packet network 102
that transports packetized voice calls. Additionally,
such reprioritized voice calls may also be compressed
with a suitable compression standard (or an alternative
compression standard) for transmission to the voice
35 messaging system.
As described above, in a packet network 102,

such as an Internet Protocol (IP) network, voice



WO 02/ 078278 PCT/ US02/ 04985 6 tel ephony calls are segnented into digital

packets and transmtted fromthe originating gateway 104 to the

term nat iwg ogaresmy 106 via the packet network. These voipca/ysazbess have
two attributes: (1) the type of 5 conpression during the anal og-to-digital
conversion and (2) the priority the packets are sent. The type of

subscri ber is determned by these two attributes. A prem um subscriber is
guar ant eedtbarghodihcat l espret sogmentadt intd dbsOLETepacs & i ons. A

non- pr e g subRettbAT c:00 Lacabkogaled: netuork Lespul oes g the best

effort. In  nost packet networks, voice C € assig t he hi ghest
priority | ReEPABRLEBIcBRbPEAY hAP6t itavoheepeeket metwwskin Trede tine. As

such, whenvaivei packats hsvel 8rsdatEpMbacds. subscriber, st the originating
gat evvay5104 to_a subscriber a]%] t he ierm nati ng gateway 106 and the voice
cal | is nof°"RASREFER WIHrP the PR %?T‘B%hdjrﬁﬂwtb%? FNTFeTRyON tand cal |

managenent (8ystbm ptdochugeshs heavoete apdlsémt be Te= t@ig sk to a non- hunan

voice inte e e.20 voi ce nessadgi.,ng..system 108. In this
embodi nent EL?%grggg% %mﬁ%%%%{rl{le%yg et?nhii% ?‘@/@gcﬁ’gl]?%tsep%nsi}bl e for all
call treaPReRtYMWEhSariber phe kevananweed . baindyiNB: likfresmsdtriotes t he

process of othgeagsigNPEOL P PELOE] 1 for i travel.l qQver the
packet net(\?\orke102. The &%%Sédi%ii%ie&?%ut epé t eliﬁ}ae(s:r&le‘{r[?ze %%Cllgjeercall to
the voilfe lRe2sdgrabeeyReerRaoeresPyrees P tibRestherffart he It erni nati ng

gateway 10fiobaspseRdestetlvarits SURSTE hesb it s SUCH fRB1H G&he AS descri bed
above, sucﬁ.vg(i_}g calls. are, senci as cgackets of voice data over the packet
net work 30" 1835 THRT Lty at™ i CFF t He PATKER Lhatr ithe afokgr caddstinati on
i s determ oeduby tmereal orime. assigned to the individual packets. Voice
data is commonly assjign ified. high iority leyel, which is
usually the hi ghestA%r:se%cr]?t y‘ml‘?gt;lif/e‘{i ?(g}gé,caaﬂr eal -R?l%e%r%%?‘? t3 35 level),
in ordd? tdURShikeer R the wwitempatiketsatewdwd 04 to a subscriber

at the terminating gateway 106 and the voice call is not
answered within the prescribed number of rings, the call
management system 110 causes the voice call to be re-
routed to a non-human voice interface system, e.g., the

20 voice messaging system 108. 1In this embodiment, the call
management system 110 (CMS) is responsible for all call
treatments within the packet network. The CMS 110
controls the process of the assignment of priorities for
packets traveling over the packet network 102. The CMS

25 110 re-routes the packetized voice call to the voice
messaging system 108 only if the subscriber at the
terminating gateway 106 has requested and subscribed for
such a service. As described above, such voice calls are
sent as packets of voice data over the packet network

30 102. The speed at which the packets arrive at the
destination is determined by the priority assigned to the
individual packets. Voice data is commonly assigned a
specified high priority level, which is usually the
highest priority level (e.g.,ta real-time priority

35 1level), in order to ensure that the voice packets arrive
to appear substantially in real time. Disadvantageously,
when the packetized voice call is conventionally re-



to appear substantially in real tinme. D sadvantageously, when the

packeti zed voice call is conventionally re WD 02/078278 PCT/ US02/ 04985 7
routed suwb ®ioz278t term nates at the voice nessaging sSy®CamsiOess he

voi ce packets are still transported t7hrough the packet network 102
according to the same high priority. This results in wasted system
resources since 5 such voice packets do not need to be sent in the highest
priority bexsigd suchedinelt itednistedsngtt alteheroipec kelsisaedngoi ce cal |,

not a humedy,cdderef&r eund r\,@lcccé)\ﬁ%%%%ﬁtét %é%n%dﬁ@s%f%%m of .4t he invention,

when a back office-application trecfis t hat the
voi ce cal ITh=OYEt Hha \Radeetamatwe tke difizn adany djaice wey thee sameshégtt of

sinply signaldricy ! herviod cehalds tie hadred %&%ﬂ %efs%ﬁ%%%t 8i8ket he voice
msssaglpg §_yctem 108, 110 initiates signaling cause the

packetize Ipatcg(%? . PGt 8¢S Ehde1 5 end: H‘Pné@?n&lvﬁ'BSEOB (in
alternate pe:ubmmmrba:ajmra bedhchfiwe"hdrs helarwnithe t¥MBhd08 initiates the

si gnal i ng t%.piéé)rx}él'éee ctarlei vQl %e c%l Irr?g;%but t he packetized voice call

is transp rte at a | ower priori odi ment of the invention may
apply in any case mh”@?%r%f%kém zee:d:orzi’anuﬁ 0® datea ambodriaesportted that is

not recei v b Rdurmn hicH aNBhoiABRICh %gqlg%%qg iBeh pagkets to be

recei ved and assenbled inreal tine is elim erm)re
packet 1Y edMoildd SaieHssitgifdd the nNegreprrddi tf mey @éswepﬁdoattl zed and

sent at adhmmaeﬁﬁinaﬁuﬁgtgaa@wagei©% tEﬁsﬁ@%@ﬁb%z%gmﬁchgléﬁhh1£Sr"]nates
at a "nonshuman voi cgl }tﬂerface %gi non- human voicé interface
dp héo

system i s Ay ‘TaicEa &Sof e b tEFRREEENGtehBeoVo4C90i ce cal |

from an omegiseatingg smeamawalothesamn tthat ihheiwekeeestghhlisgbebween a

human 30 subaer el 1aldha A gLuakl pgygatevay 104.a0d 2 pgnhumen mchi ne

at the termnating one enbodi nent FBYf ace system
conpri Ses &r%n@élﬁés% A§8 dyst akteg8ass eybadlimekhewdesaribedart. |In

another  further below, the VMS 108 initiates the signaling to

reprioritize the voice call), but the packetized voice
call is transported at a lower priority. This embodiment
of the invention may apply in any case where a packetized

20 voice data is transported that is not received by a human
listener. As such, the need for such packets to be
received and assembled in real time is eliminated.

Furthermore, a packetized voice call assigned a

high priority may be reprioritized and sent at a lower

25 priority whenever the packetized voice call terminates at
a "non-human voice interface system”. A non-human voice
interface system is any device capable of being the
terminating end of a voice call from an originating
gateway 104, such that the voice call is between a human

30 subscriber at the originating gateway 104 and a non-human
machine at the terminating end. In one embodiment, the
non-human interface system comprises a voice messaging
system 108 as is well known in the art. In another
embodiment, the non-human interface system comprises an

35 “interactive voice response system”. An interactive
voice response system is a system which prompts the
subscriber at the originating gateway 104 for



enbodi ment, the non-human interface systemconprises an 35 "interactive
voi ce response systenf. An interactive voice response systemis a system
whi ch pr owptog/ord2e8 subscriber at the originating gateway PO4/US02/04965

02/ 078278 PCT/ US02/ 04985 8 informati 8n. For exanple, a subscriber at an
originating gateway initiates a voice call to place an order for airline
tickets and the voice call is routed to an interactive voice response
system Thaefiormertdon.ve Kol exafplespensebsystibrrnay phapragiegbdidgng aski ng
" To what %F#%wégowdiﬂﬂ¥téé %?vkﬁcfl¥311|90r §Q8@53n bhfepeEspn woul d
respond w name acit i nce ermnating party is not a
human and &déed ngedd ke e/ & éoﬁéﬁcéaléaéﬁeﬁ§ué§ﬁtépnﬁﬁg t he persons

answer in irfRlraldtife the ckO ﬁé@p%eas@a%&@témcontr&enllﬂae&a@tﬁ_eép96§@erray be
sent at_a | ower pI‘IOI‘It{ than_a true g §on to- %ﬁrson VoI e cal| over the

packet et WG JrYy Bl alysal mpGPEERT St 85 A08e {Fﬁai“’ £heCt b¥er

priority lwexdld qsm gridet tto lfﬁ.@/"\fOl cra rpapba@e shael gerebnbeosléh a | ow
riorit d e tive voice

esponse “ernod 40 Sy BHET iR Sk SR kS, bR BAERAE. Take 1 oo

l ong to arpar\ter 1tSh@qtntae&ma|m@n¢oud@@sr G§§dn§@ regetiam itrhy vhiek that the

user has gfétclie%%o‘&‘&@l%%l‘ﬁltd@' e dei¥endl hawed f oh &%%@mﬂéﬁle ALpernatively,
t he user responds and then has to wait a period of tine for the

respontd fRlsE PeCERFEY CamFadtitke thRt é?é@f’Wé fevcbe £e8poAke?syst em and

the next Qques @htomltg/ meﬁatctru@epeug@h tSUpk rigsar oy bgwrre
frustrated and scon usz%g{e g)f thg{)l nt er act,i ve VQi ce oEse system
V&Pt h

Thus, 25 the 55' 1pa€ @reltt‘%? WEYUER ‘v &itc & SpAFRET a3 Bi nati ng
at an i nt erdet ithetvdhee Irespopse oysyeleseeé aseipnedr icbi zed toiwel | need to

be considered il a0 nddh@Aualht ¥ 9b,! g&%?ﬁ%ﬁ%ﬁ@t EEdﬁﬁui&‘r the user.

Such interactive voice response systens a nown in 30 art. The
commni%atqaowesﬁxeemnma(ﬁtquremr ghe interactive voice response

system to be awkward. For example, i1f the voice packets
take too long to arrive, the interactive voice response
system may think that the user has not responded within a
time allowed for response. Alternatively, the user

20 responds and then has to wait a period of time for the
response to be received and at the interactive voice
response system and the next question to be posed to the
user. Such users may become frustrated and discontinue
usage of the interactive voice response system. Thus,

25 the specific priority level that such voice packets
terminating at an interactive voice response system are
re-prioritized to will need to be considered in view of
the quality of interaction intended for the user. Such
interactive voice response systems are well known in the

30 art.

The communication system 100 of FIG. 1 is
intended to be a very general case. As such, the VMS 108
is actually part of the packet network; however, in some
embodiments, the VMS is actually part of another network,

35 such as a circuit switched network (e.g., a Public
Switched Telephone Network or PSTN) and is coupled to the

packet network 102 via a media gateway (not shown)
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Fur t her noceunliingotbeeppodinenewitahedonghworketor thenpackgtgat eway 104 and
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nore of 5 the orlginating gat termnatin ate 106 may
be coupl ed¥o FHEIpAERBE AeLaAY 102 ¢nd &he aeé%@ahéw@gﬁteww shown) .
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the packet network er/ coax: néet wor as i s
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may app'yw%ﬂ%hpﬁh@CVﬂbe§soEouFmb8 ggbgdbqgealefS&QechgaeﬂgtwarkFor exanpl e,
the access network that couples one or nore of the originating gateway

104 antf tHeeterﬁﬁﬁgtlWBlﬁgtéﬁa?OYBée§0tPotPﬁePﬁQEREtnﬁEWRékk1Q@2 nmay be any

wireline efianar ek@sa ghaeewayk, Rdgiriankilxed iLﬁCﬂhéoémbbﬁQinéﬁﬁsr@ﬂl o or
opti cal nks wWithin such a

d iona
wirel ess accé%s né %Sﬁﬁwargkéo?cha nnngB% Soup 8¢ GBPy tinme invariant,
as in a hpbngdnhtbag sodx t2bmnebmwonk. gAsewagh, 10heandcess hetwhek nmay be a

mobi | & W@l naeluorky osuek a°pgptdh Ekbé?/géaﬁeﬁ£€%§£kba§§d wirel ess
network. I'n further odi nent's also conpri se
t he adées§nﬁ@PwéﬁkthﬁséFF A§u§ho?ﬁbpdémaﬁblés @héYp@@ReSpﬁélﬁb¢k 102 may

example of a system which may apply the principles of
this embodiment of the invention. For example, the
access network that couples one or more of the
originating gateway 104 and the terminating gateway 106
20 to the packet network 102 may be any wireline or wireless
network, e.g., a fixed location wireless radio or optical
system. Additionally, the communication links within
such a wireless access network are not required to be
relatively time invariant, as in a hybrid fiber coax
25 network. As such, the access network may be a mobile
wireless network, such as a satellite or cellular-based
wireless network. In further embodiments, the packet
network 102 may also comprise the access network itself.
As another example, the packet network 102 may
30 comprise a digital cellular network. In such a digital
cellular packet network, air bandwidth is scarce, such
that the re-prioritization techniques of several
embodiments of the invention would advantageously
increase the available bandwidth and system resources for
35 high priority voice calls when a voice call terminates at
a non-human voice interface system, such as the voice

messaging system 108. For example, such prioritization
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transnitt &3 TSt S8 shi F@rpﬁ?rtﬁ§ﬁe§ne§uPé ogaila (VPARSfer. Packeti zed
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i nt er fidce tsypsisemts ewgd.ti-wedie dessaghnghey<sbem d08pathet packetéded voi ce

based upon header information, as opposed to circuit
switched. Furthermore, these multi-media data packets
are transported according to assigned priorities. These
assigned priorities may be based upon the type of service

20 the subscriber pays for or by the type of data, e.g.,
voice data is transmitted at a higher priority than a
purely data transfer. Packetized voice calls are
generally assigned the highest priority such that the
voice call will appear in real time. However, upon the

25 call management system 110 sensing that the voice call
will terminate at a non-human voice interface system,
e.g., voice messaging system 108, the packetized voice
call is reprioritized to be sent at a lower priority
level. This optimizes bandwidth such that network

30 bandwidth is not wasted on data packets that are not
required to be at a high priority; thus, creating
additional bandwidth for other person-to-person voice
calls and other high priority data or multi-media
transfers. ‘

35 In alternate embodiments employing a
“distributed call signaling” system, the originating
gateway 104 and the terminating gateway 106 handle the



call is reprioritized to be sent at a lower priority |level. This optim zes
bandwi dt h such that network 30 bandwi dth is not wasted on data packets that
are not weguireedsto be at a high priority; thus, creatingcrasdi/oioehal
bandw dt h for other person-to-person ¥bice <calls and other high priority
data or nulti-nmedia transfers. 35 In alternate enbodi nents enploying a
"distributed call signaling” system the originating gateway 104 and the
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setup and t]ﬁleqi ns. to map
gat eways tgg%%%géﬂ%a%%?ﬂa F[)V\%éé égg F@ f wor r%gu%{ﬁl a}cq{ SCen a
subscri ber "8EVPHe 192r mzh%tti;%@hga‘t’]é@@ya 1P HyeiPsvtatartdwer the voice cal |,

5 the ternt@ﬁﬁiﬁ@tﬂt@é WP ﬁ@&lS%eé heow sl dnd o, c%glrlom ed to the
VMS 108 non- human_ voi ce i nterface system

O e
stonal 1 g Tie HETB T ot S CUaY oy 0T W Ceatde b ety vi th the
VM5 108. fFhusouted ttd stlwb‘am‘s Neos , (melesxatreqelé/l\zﬁ Jaos\r(dmihdrml CM5S 10 110)

that initi t uet £ ateway 104 to
transmit t f?/mi(}%éc% t%?# ow;? p% n(ﬁtﬁ gr?én?‘/at\?v&gds t he
VMBS 108 n@yervaif es04 Heo pwmmmcz@ter ot fcttlhe wndﬂce:h:eaIVMS mats.the OVS 110.
Such 2 SYSTRMR] i@ erenBhGein ! 1DULd S o ool g, i ch 2

central server, O, 1s used to map originating gat eways 104

and ter'fi n%a%%gthagfatﬂe%a%ﬂsatl% t%tswféalcwg ) firisengend setup i s handl ed
by the gatersymdthersejmaside. go4 tde ri Blinatd g aateways 111Q4, +hie

embod ment S0 ARt baUe Shor e (5 SO ES o SOt R: d0%and negot i at es
t he voice Mcbtlmeup;ha ;a::,on:ﬁnizaed:lczredafcaﬂrie sicgral idag.l ,BExatplkas of
g:?fa\r/v:;/l ZCOE%{I%?[ OPr ot oco}}) a%yfél?q#‘sﬁ% %’erpsc\(ia }\%glfﬁlﬁ (J%é'& i% > rrpl r
(eXterﬁél qxgga ing, in which a central server, e.g., the CMS 110,
is used to map originating gateways 104 and terminating
gateways 106, but the call signaling and setup is handled
by the gateways themselves (e.g., the originating gateway
104, the terminating gateway 106 and the VMS 108). This
20 1is in contrast to the embodiments described above where
the CMS 110 coordinates and negotiates the voice call
setup, i.e., centralized call signaling. Examples of
centralized call signaling systems are PacketCable NCS
and SGCP (Simple Gateway Control Protocol) and its
25 derivatives (MGCP (Media GCP), XGCP (eXternal GCpP),
etc.), which are well known in the art. Examples of
Distributed Call signaling systems are PacketCable DCS,
H.323 and SIP (Simple Internet Protocol), which are well
known in the art. Thus, the gateways in a distributed
30 call signaling system are more intelligent than the
centralized signaling gateway (e.g., the CMS 110). 1In
operation, if the VMS 108 becomes the terminating gateway
(when the terminating gateway 106 reroutes a voice call
from the originating gateway 104 to the VMS 108), the VMS
35 108 will now determine that the incoming voice call is
terminating at a non-human voice interface system (i.e.,

the VMS 108 itself) and initiate signaling such that the
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12 origi nadd1g, et eei ¥ Wi ll transmt the voice call at a |ower
priori%. In such alternate enhodi rrents the VW6 108 will also negotiate
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Al ternatively, the user “may eprorrpte o enter ifferént s
144 ) 14 o TRKE X R rEsSdETur §ORr UrIeRts e seasevhiRk ¥6ice call may be

transmtt&cbpatldﬂ&lbémlaghasuo%wbﬁmxﬁw @@n@%ekhbeet hBb%ation) or at a
slightly rﬁg uced rl'ltvé | evel , but ?)ot as re duced as a non-urgent

nessage. JIVFF Yy hfoé‘SﬁEgB‘FVa &s PERBEPLREpFPoRRERFafi on of the voice
cal | whi | eildifcﬁm'gltt heydoloill i (Y ot. @ P‘&}#r"l)OItlot maket BRevakseagal Lirbandi f f erent

vays 20 agearding.ln (hecuselics nhsherenen. Belerring next L HIG 2. a

functi ona agram’i s SRowiof an‘a gorl d by a call
managelent? w@%mmxﬁéw FngebapdligthFp@timization) or at a

slightly reduced priority level, but not as reduced as a

non-urgent message. As such, the VMS 108 negotiates the

reprioritization of the voice call while adding the

ability to reprioritize the voice call in different ways
20 according to the user’s preference.

Referring next to FIG. 2, a functional block
diagram is shown of an algorithm 200 performed by a call
management system of the IP network of FIG. 1 in
accordance with one embodiment of the invention. As

25 described above, the steps performed in the algorithm 200
of FIG. 2 are performed by a back office application
within the CMS; however, such steps may be performed
within other locations within the communication system
100 or by a network management device managing the call

30 management system 110. Thus, the back office application
is a set of instructions performed in software using a
processor or similar machine to execute the instructions.

Initially, the call management system (e.g.,
CMS 110 of FIG. 1) is ready for operation (Block 202).

35 Next, the CMS requests call setup procedures to initiate
a voice call from the originating gateway 104 to the
terminating gateway 106 (Block 204). This call setup
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1 " [
106 Wi ¥%i i F1%s S éPsRASe Loy PAEEOOKeRE, thige terBirabiagt er m nes i f
t he subscrdsheiwayatl deheviterim nald pFegateway HAGLSUWDLSEr FRagst 0 a voice
nmessagi ng system (Bl.ock 20 anple. As is well 15 known, in the art,
this is typically peﬁ?}g}’m@%y&{%%ﬁn?&ﬁﬁqﬁ]&%dﬁ&hieo&u ShTAP§4t abase
that indi c&t ehd frerrd naduibsr gatewayubo6r shesctrabesvabce wes$sagi ng system
and if sq, ; I byth oi sagiLng.:sys 108. |If
t he subscriegles}ré%gles ostt({mug@gr?i%%ézftag)é.\%gheeg{%ggﬁ%s'saélgnégsyéﬁgm then the
Cvs 118 i finavay ég Shgnattitng thé s disstumicet Lyheeedbirmedt by peokédare (Bl ock

218), whi &l ithe subscriber in a database that indicates if the
subscriber subscribes to a voice messaging system, and if
so, the number or address of the voice messaging system
108. If the subscriber does not subscribe to a voice

20 messaging system, then the CMS 110 initiates signaling to
disconnect the call setup procedure (Block 218), which is
well known in the art, i.e., the voice call from the
originating gateway 104 is ended. If the subscriber
subscribes to a voice messaging system, the CMS 110

25 determines whether or not to use bandwidth optimization
techniques or not (Block 210). The bandwidth
optimization techniques are those as described in various
embodiments of the invention.

If the bandwidth optimization techniques are

30 not to be employed (Block 210), then the conventional
call setup is requested from the originating gateway 104
to the voice messaging system 108 (Block 212). This
functionality is entirely conventional and thus allows
the subscriber at the originating gateway 104 to record a

35 message for the intended subscriber at the terminating
gateway 106 via the voice messaging system 108. Upon

completion of the call from the originating gateway 104
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than as if the voice ca true person-to-person voice
Addltlé%ajq%ﬁ data packets representing the voice call.

Advantageously, since the need for the voice call to
occur in real time is removed, the voice call may be
transported at a lower priority than as if the voice call
were a true person-to-person voice call. Additionally,

20 the voice call may be compressed, if not already
compressed by the originating gateway 104.
Alternatively, the type of compression, or the level of
compression, may be altered in the new data path that
will terminate at the voice messaging system 108. 1In

25 embodiments employing adding or changing the compression,
the CMS 110 sends signaling to the voice messaging system
108 in order to negotiate the appropriate compression
standard. For example, the CMS 110 determines if the
voice messaging system 108 has the appropriate decoder to

30 decompress the voice call at the receiving end.

Next, after the CMS 110 causes the connection
to be modified and the packetized voice call to be
reprioritized and in some cases, compressed (Block 214),
the CMS 110 requests call setup procedures from the

35 originating gateway 104 to the voice messaging system
108, as is conventionally done. However, in accordance

with this embodiment of the invention, the packetized
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compression, may only happen for selected subscribers.
Such selected subscribers may be thoée subscribers who
pay for an additional service, or those selected within a
subscriber pool as receiving high amounts of voicemail
20 traffic, for example. These subscribers may be matched
at the CMS 110 using databases, for example. Any number
of selective standards may be used to select which
subscribers out of a subscriber pool the bandwidth
optimization techniques will apply. Thus, aside from the
25 specific selection standard, the bandwidth optimization
techniques may not automatically occur for all
subscribers. Furthermore, feature that the bandwidth
optimization techniques are selective may be enabled or
disabled by the network management application attached
30 to the CMS 110. Thus, in one embodiment, the network
management application may toggle between one or more of
the following states: no bandwidth optimization,
automatic bandwidth optimization, or selective bandwidth
optimization.
35 In alternate embodiments using a distributed
call signaling approach rather than a centralized call

signaling approach, where the gateways control the call



pay for an additional service, or those selected within a subscriber pool
as receiving high anounts of voicenmail 20 traffic, for exanple. These
subscri bewe mmys2e matched at the CVS 110 usi ng dat abase®CTfuso2/e8hpl e.
Any nunber of selective standards maye be used to sel ect which subscribers
out of a subscriber pool the bandw dth optim zation techniques will apply.
Thus, aside fromthe 25 specific selection standard, the bandw dth
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know edge t3fe vMs 108 that the subscriber subscribes to. Thus, the

terminating gateway signals to the originating gateway to
communicate with the VMS. Next, the step in Block 210 is
performed by the VMS and the steps in Blocks 212 through

20 216 are performed by the VMS and the originating gateway.
The VMS initiates the appropriate signaling to
reprioritize (and optionally compress) the voice call to
the originating gateway. The VMS and the originating
gateway negotiate the call setup and other call signaling

25 of the voice call between the originating gateway and the
VMS. And the steps of Block 218 are performed by the
originating gateway and the terminating gateway if “no”
in Block 208, while the steps of Block 218 are performed
by the originating gateway and the VMS if “yes” in Block

30 208.

It is noted that the functional steps of FIG. 2
are preferably performed by the call management system
110 that manageé call treatment over a packet network
102. Again, as described above, this packet network 102

35 may comprise a variety of specific packet networks and
may be coupled to circuit switched networks (e.g., a

PSTN), and may also have one or more access networks,



the VM5 108 that the subscriber subscribes to. Thus, the termnating
gateway signals to the originating gateway to comunicate with the VM.
Next, thewsetoep7d2m8 Bl ock 210 is perfornmed by the VMS and Pog/(S0Bp985 n

Bl ocks 212 through 20 216 are perfornm&d by the VM5 and the originating
gateway. The VMS initiates the appropriate signaling to reprioritize (and
optionally conpress) the voice call to the originating gateway. The VM

and the origidat i aghyhyaidwabaregotaatre timerkdaldougdting aned ot her cal |
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30 208. _It,is npted that the functional steps of FIG, 2 aré preferably
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gateways to the packet network. Furthernore,” the volce nmessaging system
i's onel@ntidth MER{EIHTE R norkh iEh SRAIQE Maitter ftice fYdrmihng istemsi ch
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voi ce &al IPFFRRiAPDriQfiaratdadd gat ewesianedl esreal-time priority

level and is intended for a terminating gateway 106 (Step
302) . 1In one embodiment, this step is performed by the
call management system 110 coupled to the packet network
102, since the call management system is responsible for

20 all call treatment within the packet network 102. The
next step is to transmit signaling to instruct the
originating gateway 104 to re-prioritize the packetized
voice data to a lower priority level between the
originating gateway 104 and the voice messaging system

25 108 in comparison to the originally assigned real-time
priority level between the originating gateway 104 and
the terminating gateway 106 (Step 304). In accordance
with other embodiments of the invention, signaling is
then transmitted to instruct the ofiginating gateway 104

30 to compress the packetized voice data to the voice
messaging system 108 (Step 306). Again, in one
embodiment, Steps 304 and 306 are also performed by the
call management system 110 of the packet network 102.
Furthermore, depending upon the embodiment, Steps 304 and

35 306 may occur automatically for all subscribers or
selectively, as described above. As such, the

originating gateway receives an indication (via the



to termnate at a voice nessagi ng system wherein the 15 packetized voice
call is assigned a real-tine priority level and is intended for a

term natiwg ogaresmy 106 (Step 302). In one enbodi nent, t RCI/GOBMIBS
performed by the call managenent syst®&m 110 coupled to the packet network
102, since the call managenent systemis responsible for 20 all call
treatnent within the packet network 102. The next step is to transmt

si gnal i ng $89nabirgtt thae the iphcketiimpdateiey 04 tvol Irle-terdndmisitieze t he

packeti zedat VOhEeyHata hOsSad VB s | tYs 'vgé’fi‘io 8 ;ty&eew dIf ¢pQ 1 ginating

gateway 104 and the voice nesSsagi ng_sy ste I n conpar |l son to the
ori gi nal | y?BREPRREYCE eBF I82HENT pr? oﬁfqlf ytfll%\/@rlgﬂéﬁﬁém S epvaygitisat i ng

gat eway 10depntoribtezéesnd r‘@@ﬁi&&ﬂﬁ%ﬁ@@sé Sireep we dd1iaggonrdance
w th ot er gn‘oodl rrent,?%(gf%th i nventi on, nal i is then transmtted to

i nstruc e olf?%s%%f At eWay’ Y6 é’ﬁ?%%a r Yhe packetized voice
data to the voi ce n¥sshgi aglswesrqmrﬂ@&’f(ﬁtla@vén&)s aémighed rEcqane

enbodi menty tlt? Sic P4 g@dvé%p@e ac[iaell%f&%ﬁ%\{%@emtw i g} ot al | managenent

system 110 0 e pac et netwo ef nor e ng upon the
enbodi mentOr ST ERAL B Fee'gEy 308 rand d@@wm&amasﬁ@ﬂq@ feoyrs tag

subscri berso®r (seeb esis yvel yrhas ]_WI b_;y éﬁ& %I% §% originating
gat eway recei ves f}\n i ndication (via the WO 02/ 078278 P /ltj 2/ 04985 18

si gnal ithg) 2 Yt 2R He %%%F&éc?%%ea%élqn%gqr§%r%tﬁ?&@ea &iveme voice
messagi ng pa/cslteu:nn@maﬂtllm neseiwas, tde @mﬂlcﬁqrd ¥ o¥iigRAahieR@1t o for the
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priority lwyele messaging system 108 (Step 310). For example, the
call management system 110 checks with the voice
messaging system to see if it includes an appropriate
type decoder to decompress the data. Alternatively, if
20 the voice call is already compressed, an alternative
compression type may be assigned. Next, a data transfer
connection is established between the originating gateway
104 and the voice messaging system 108 (Step 312), as is
conventionally done. Next, according to some
25 embodiments, the packetized voice call is compressed
according to the compression type (Step 314). And
finally, the packetized voice call is transmitted to the
voice messaging system at the lower priority level (Step
316).
30 The steps of the flowchart of FIG. 3 may be
performed by many different systems, such as the
communication system of FIG. 4 or, generally, the
communication system of FIG. 1. Furthermore, it is noted
that while the flowchart of FIG. 3 refers specifically to
35 the packetized voice calls that terminate at a voice
messaging system, generally, the packetized voice calls

may be reprioritized and compressed in any case that a



assigned is of a lower priority |level than would be assigned a nornal
person-to-person voice call. Also, in sone enbodi nents, a conpression type
i s assigrwo iiozt278 s 15 consistent with both the originati mgTrgsozoays 104 and
the voice nessaging system 108 (Step1810). For exanple, the call
managenent system 110 checks with the voice nessaging systemto see if it
includes an appropriate type decoder to deconpress the data.
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est abl i shed bet ween t he or,lrgtl natl ng gateway 104 and the voi ce nessagi ng
syst em 10§ QEStRagY P JEerd@nre fYiSEeE iy @de deNdge, capebidi A§ to some
25 enbodi misy Hie Heackeiddded; widcercal kdiseCernnessed aaccording to the
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(Step 316) hBGuThelstepidef dthe i @Wdlgamhtfith_lgate&ayaynﬁea pentor nmed by
many di ffq{%gl St enE, a%upe}lea%f%qna%?p;g%h&atl on systemof FIG 4 or,

general ly conmuni cati on system.o 1. Furthermore, it is noted
that while the flowdiirthemaess i editernade @rdaghinientso 135at he packeti zed

voi ce cal |g dehatolteidridiatie Algrd 1MelC 8y sieas atiRe $het ¢ general ly, the
packeti zed voice calls may be repriofitized and conpressed in _any case

that alS\0TFEROFEIFR SPERU & setypy e TERFIL OFdFHZA&E88 Q€ a non- human
Voi ce i nt edHeagacketiGed aroi@ieC @alassagisheasly stefrheAsMgesenhebed above, a
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oy oM SR, Sy S e B LS oD o ot
15 gateway may perform Step 302 by determining that the
voice call from the originating gateway is to terminate
at a non-human voice interface system and that the voice
call was intended for a subscriber at the terminating
gateway. For example, the terminating gateway (e.g.,
20 terminating gateway 106) determines that the subscriber
has not answered the call, that the subscriber subscribes
to a VMS (a priori knowledge), and signals to the
originating gateway to communicate with the VMS; thus,
the terminating gateway has determined that the
25 packetized voice call will terminate at a non-human voice
interface system (e.g., the VMS). Likewise, the VMS may
make this determination (Step 302) in a variety of ways,
for example, the VMS assumes that any call being rerouted
from an originating gateway to the VMS by a terminating
30 gateway is a packetized voice call that was intended for
the subscriber at the terminating gateway. The VMS may
also make the determination from the signaling received
from the originating gateway (since in the distributed
call signaling system, the gateways control call setup
35 and call signaling). Furthermore, the VMS may also
determine that the packetized voice call is a voice

messade intended for the subscriber at the terminating



10 responsible for the call setup and reprioritization of the packetized
voice call, instead of the CM5, the flowhart is the sane although the

st eps ar ewparioned by different portions of the comruni eamiusn2/espst em For
exanpl e, in one enbodi nent, the VMS opothe term nating 15 gateway may
perform Step 302 by determning that the voice call fromthe originating
gateway is to termnate at a non-human voice interface systemand that the

voi ce caldatensyi w@em@edp&@mP@ss@Q@&&aaarbgttheengranahéngseﬁa5EWBy For
exanpl e, the t er.m.nati.n a% %,% 9 20 ternlnatlgg at eway 106)
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VM5 assunes at an caII bei ng rerouk froman originating_gateway to

the VM5 by'® EFWS EVRY 46 -§areRaPorEehipalk¥Pt 2684 ool canEaNfSehat was
i nt ended fforr atbabsubﬁbembam ahet hertenathayi ggtegatgpayfothe VM5 nay al so

make t he na n i | receive fro the originating
gat eway (g§%C§HE %hg S%Q?Fh%gfg% g@%l H%Fﬁﬁéglngggy%Pgnl °t he gat eways
cont r ol0 caletréevepmessagrg oal thei FM&l i nhusFuinhensoeebotihseMVS may al so

determ ne a h i vVainse i tended for
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and the V anlS&BE F?e§a58 8¥ QﬁF?Qr?ﬁa?tﬁPé PRPeABEd31Po ssages
for a Bubstel W¥E ehdt hbeVdBibdoatedgagatanayhpergairewayepi 382, a packeti zed

voi ce Cal%hﬁﬁgeﬂﬂ%doriginating gateway performs Steps 314 and 316.
It is noted that the methods of bandwidth
optimization of several embodiments may be applied
whenever a packetized voice call assigned specified high
20 priority level terminates at a non-human voice interface
system, such that the packetized voice call is caused to
be reprioritized at a priority level lower than the
specified high priority level.
Furthermore, the steps of FIG. 3 are typically
25 performed as a set of instructions performed in software
using a processor or similar machine within the
respective gateway to execute the instructions that
result in the accomplishment of the respective steps.
Referring next to FIG. 4, a system level
30 diagram is shown of one embodiment of the communication
system of FIG. 1 including an Internet Protocol (IP)
network having customer access via a hybrid fiber/coax
(HFC) system. Shown is a communication system 400 (also
referred to as a multi-media network) including the
35 packet network 102, a public switched telephone network
404 (also referred to as PSTN 404), a media gateway 402

(also referred to as MGW 402), the call management system



for a subscriber at the term nating gateway), for exanple, the call may be
the subscriber trying to 10 retrieve nessages on the VMS. Thus, in one
enbodi menwp 020M278/MS perforns Step 302, while in another @ciyaormessss the
term nating gateway perforns Step 30221 Next, in such enbodinments, the VM5
perforns Steps 304 and 306, while the originating gateway perfornms Steps
308 and 310. Both 15 the VM5 and the originating gateway perform Step 312
whi | e t he 16rQ giaiatd npfgatreday: persd aMes 1SK)ep5v31éeanﬂs&h@a_ngl t is noted that
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whenever etized voice call assi ned Speci |gh rity |evel
term nat e andharfiarmed e eenaniosf ea§y$‘p@m-h$1malm Mcpatcet he packetized
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using a pr@@éssommrthslsmehﬂbrodrm@mtne tilet BeBebBenek@op@CcCUYE gateway to

execute t truc result .in _the acc lis nt of the

respect i erb% bep sy %T %%?Jl ng r?éixet t%grﬂl&ation S¥§§fgg‘m4llgcglaﬁ§6 di agramis
shown of ciefeamsgditeents 6MTiShd 180 mamdi oabirar fipetrgnoak Be@wotkincl uding an
nternet ool ol 4pbP)a1Bel wRie-hay RY USLARE! (36CERR Yb3)a hybrid

fiber/coax (HFC) system Shown is a conmuni cati on System 2100 (als

referrtd to as a milfie %hh%vkﬁ@qu@lduﬁpn@hﬁh@a%q@a@leéiwométmrk 102,
a public swizt efied thel Q@Hﬁaeg@%b%&k 4oéO4 (ralls_»e m@fs%@%gt Qy28eRSTN 404), a

medi a gat eway %}%2 alsor ferre % thé cal | “managenent
syst em V\D%{%/@ 78 S&?ﬁ’ué 5 6E§8§ar§1°£16h€ai°§ Ny 4P4r (8BoVB 8§ OMB 110),
voi ce nessagipdgd spsﬂ:hms P4QB and) 40§v©ab50méefsag!iﬁg‘ B9sasmViybs406 and VMB
an access Ttk JT0-Sensd. ehaion d1; 4T 58, B8aek S BPEBSREr orred 1o as
O 418 418 axe part of the packet network 102 (shown as coupled
to the packet network 102). Within the access network
410, the CMTS 418 is coupled to packet network 102. The
hybrid fiber/coax networks 418 and 420 are part of the
access network 410 and are coupled to the CMTS 418 via
20 fiber links. And the gateways 412 and 414 are coupled to
hybrid fiber/coax networks 418 and 420, respectively, via
coaxial cable links.
In operation, according to one embodiment of
the invention, a method is proposed in which voice calls
25 that terminate on a voice messaging system are
reprioritized to a lower priority than if the voice call
were a true person-to-person call. This method provides
for the optimization of bandwidth and network resources
in a packet network that transports packetized voice
30 calls. Additionally, such reprioritized voice calls may
also be compressed with a suitable compression standard
for transmission to the voice messaging system.
The system 400 of FIG. 4 represents a specific
example of the communication system 100 of FIG. 1 in
35 which the access network 410 couples one or more gateways
to the packet network 102 and at another gateway 416 of

the circuit switched network , i.e, PSTN 404, is coupled



416). In this enbodi nent, the access network 410 conprises a cable nodem
termnation system418 (also referred to as CMIS 418) and hybrid

fi ber/ coaworenmrks 420 and 422 (al so referred to as HFCeCEaAGozm¥sz22). 10
The PSTN 404 is coupled to the packetanetwork 102 via the nedi a gateway
402. Voi ce nessagi ng system 408 and gateway 416 are part of the PSTN 404
(shown as coupled to the PSTN 404). Voi ce nessagi ng system 406, the cal
nmanagenmentosystepatk@r asdwbhr aoccessanptubskgdbeddd a62. part of the packet

network 1 S the acket ne 102 Wthin the
access ne?é6%§Q9§?63 Eﬁgcﬁﬁg 2&@ u%léﬂt?5£%%%k%¥85%?ﬁo?§eloz The
hybrid f|béﬂp@ﬁaﬁtﬁétaérRQlQQSmaﬁdaQZGQasgspem$ obf6tded acgessnaet work 410
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in a pack a e d yoice 30 calls
AddltlonaFFaﬂgé re%?%%%?t?%gg égfgggéaﬁ# are af%%g%%ab%npressed with a
sui t abi%e é@ﬁﬁ%éé§|Eﬁl@raﬁﬁadﬂpenélngrQnshh%s¢th¢mttm@ wvioe cédattessagi ng

system ngcﬁégterrpégoeggm@@ éhéeﬁééﬁéf‘tﬁe@uéﬂgciéi C g €xanpl e of the
communi cati on s%gtem 35 which the access network 410

coupl es onBtGF™ rBrﬁﬁ?%ﬂéy§IPion?hﬁoﬁﬁc%%@ et i kea ozabh®l ae anot her
gat eway 4t5anfsporhedca§caataspa&néeg aetyeding to evoREINWO4, is coupled WO

402, Fur EREFREFS, PEREOREh. FURER voi ROS ATEITSre <5 SHRERET 111 et r at e
as voilée ﬁbggag|hgesgglbnmamQ@eQQUt4@$$t@mello is responsible for
all call treatment over the packet network 102. Thus,
the communication system 400 is a specific example of the
general case communication system 100 of FIG. 1 and may
use several embodiments of the invention.

20 In operation, subscribers located at gateways
412, 414, and 416 may place telephone calls to each
other, or to other subscribers within the packet network
102 or the PSTN 404. As shown, the media gateway 402 is
the interface between the PSTN 404 and the packet network

25 102. As is understood in the art, the PSTN 404 is a
circuit switched network, in which all connections are
dedicated during the duration of a telephone call. On
the other hand, the packet network 102, data is
transported efficiently in packets, which are assembled

30 at the terminating gateway. The speed at which the
packets arrive is determined by the priority assigned to
the individual packets. Voice data is commonly assigned
the highest priority in order to ensure that the voice
packets arrive to appear in real time. In accordance

35 with several embodiments of the invention, when a
packetized voice call terminates at a non-human voice

interface system, the packetized voice call is



of which (VM5 406) is part of the packet network 102 and 5 the other (VM
408) is coupled to the packet network 102 via the nedia gateway 402 and

t he PSTN wO42/078228 n, t he packet network 102 may conprise 0J/USspemdBsic type
of packet network in which voice callgzare transported within data packets
that are assigned a 10 specific priority depending on the content of the
data packet. For exanple, the packet network 102 is an Internet Protocol
(1P) netwam@nﬂuiﬁﬂﬁzaﬂmMEa@&bh&rapelotﬂagsBth@dsa&hd&bac@aCketS accordi ng

to Vblce I n ol . (Mol P t her nore, .as i bed 15
above, t%ﬁ%ﬁ? g%eﬁt %% re%Tfﬁeh tPeéﬁoﬁ?FSFEé?oyerXIFEBEFI
treatnentt6VGﬁaﬂhél@@Gkéhemebwopkoyﬁzlnﬁhass1gnmélcenUUBavahgen05ysten1400

is a specmgﬂ%dygmggggdggeghgndggg%ﬁ%ldgﬂse comuni cation system 100 of FIG
1 and nmay use several enbodi ments of the invention. 20 In operati on,

subscridbers | ocat ed RafeFatiagayextaty FLE5. &nd. 4Yeraaysplads t el ephone

calls to ea@&ardb@ebreoéhbﬁnohheWhi@ﬁsebhbéréam&éhhgetﬁgaeégk§§oﬂet“Drk
102 or the PS 404. As s ateway 402 is. the interface

bet ween t fie ™ LA0FTaftG ?HeOﬁég%gﬁtﬁﬁgmﬁgﬁeﬁﬁyléﬁ apgubscEiberstébod in the
art, the RSTNr4ddating geiceeayt wiwhtiehedenebmmnkichoivhi shsabh goonections

are dedi ¢ %t%%Gdu@'ngEthSQB @E& n,.of.a téglgggﬁlnag ngggﬂegagﬁéggher hand,

t he packet network 10 data1s rans orted erficren whi ch
are as¥entsioad iovgess wikh NMSnfﬁﬁtVﬁgcgam@ﬂaygeThepgpeEd at which the

packets amfir¢@chhmodet eEHle”%?sE?émt he Br beﬁthlﬁééagesﬁltgl LAg;4gdi vi dual
packets. Voice data i s conmbn assign est prlgrlty n order to

ensure t h&¥ SERE @HF@ethﬁécEE?scéﬁﬂl§§t§E éﬁﬂeﬁ?lgnsiﬁ%ﬁl%nﬁelsln accor dance
35 with seeecdkdebyodhaeams QﬁothaltHMQQhIQHe #igfed mRPCKEti zed voice cal
cal | 1o VDLOEF 075V BCTPUS0D7 05558 1E0 FabF | OF LR LLES a6 VALFBUEF pr i or 1 ty
si nce BucHeggirdbed above.
Referring next to FIG. 5, the system level
diagram of FIG. 4 is shown illustrating a call scenario
from an originating gateway external to the packet
network of FIG. 4 to a terminating gateway via the packet
20 network in accordance with another embodiment of the
invention. In addition to the components of FIG. 4,
illustrated are signaling paths 502, 504, 506 and 508,
voice paths 510 and 512 and alternate voice paths 514 and
516. Signaling path 502 is between the CMS 110 and the
25 terminating gateway 412, signaling path 504 is between
the CMS 110 and the voice messaging system 406, signaling
path 506 is between the CMS 110 and the media gateway
402, and signaling path 508 is between the media gateway
402 and the originating gateway 416. Voice path 510 is
30 from the originating gateway 416 to the media gateway 402
and voice path 512 is from the media gateway 402 to the
voice messaging system 406. Alternate voice path 514 is
from the originating gateway 416 to the media gateway 402
and alternative voice path 516 is from the media gateway
35 102 to voice messaging system 408.
This call scenario is an Off-net to On-net

call, i.e., the call is from a subscriber outside of the



packets are no longer required to be received very close to real tine,

t hereby providing a significant savings of network resources and

bandw dt hwoS2Bef2es ri ng next to FIGS. 5-7, various call s®eemarsovs498F e shown
in which voice calls are placed from2&a subscriber at an origi nating
gateway to a subscriber at a termnating gateway wi thin the conmmrunication
system 400 of FIG 4. The subscriber at the termnating gateway is 10
confi gur edagikely WBwbok &@chonessagecsmbpurwlthEhrtherpaceetthe systemis

2 Sent 12l kSRR o3l 0nah R g2¥aLEM BHENLLABL L£108L caghuR pnd call

signaling 1s handled e system may be
aIternatl@@Pﬁcﬁéb&rd?§tPrbaﬂéatéagl9§FgwaY|ﬁéGSVQt@nﬁubSCI$bQES@t|bed

above. Reké&muhgtaaétgheeﬁhgi452 th@hgygggﬁgggygﬁ bgt@géﬁnmof FIG 4 is
shown IIustratln rLio m an orlglnatlngggatemay external to

[o
t he paéke? ﬁéPﬁG EgogagFﬁ9Y44 ) EOtE?ﬁlﬁﬁgFﬁggﬁ%?%ﬁﬁy al€he packet 20
net wor k |haaddeddhyCEhmﬁthranmthBW1eahed|ﬁemépnényheandnﬁﬁétlOn

addi tion il rat re_si nal n aths 502,
204 bog SenhBEsBADARENL SOk RIS odravil YR (AN T ERh r e doReE %%Fhs 512
and 516. 98F§W&V|ﬁ62paﬁhhsnélﬁ§ bt wbencahd ma&ag&meahdstheﬂ51lernlnat|ng

gateway 412, tskgpatkng patflopR41bs . betuee B, oi ce
nessa%gng systen?406 éﬁgolg t at &H@GH?%RE ?meen&% 6%“%% and t he

medi a Jat 8REFY 463, tgﬁdogthﬁﬁghﬁgpaﬁﬁeBGB #£36 g weld P%@kﬁtdla gat eway

402 and t hetabirgi nabi ngryat @@ﬁueéﬁﬁon\/@égﬁe@ﬁtthémeﬁﬁa3§a£é9 the
originati and_voice path 512 is

gat 6._to the nedi at ena,
fromthe an §w?§ﬁa N 1V l?%ega€8%%% e s%bf% AL UPEERRAl t er nat e
voi ce pat905141es sfibsaribedoby gt hat tagmiyas ey géﬁbWaytﬁmmgmthegalemay

402 and ah! epBabhugelohLe,BEkM 52015 LA oM INe, Yl g, galeypy 35 102 to

Voi ce nmessagl ng yst em scenarito I's to On-net
cal |, . emanpgeMeRE| systenohi@- subseei bee oullbimknafendt WYy 912078278

PCT/USOZ/Q4985etects that the voice call will go unanswered (via
signaling path 502) and determines that the voice call
will be re-routed to the voice messaging system 406, the
call management system 110 will initiate the appropriate

20 signaling (via signaling paths 504, 506, and 508) to
cause the voice call to be transported at a lower
priority to the voice messaging system 406 via the packet
network 102 (via voice paths 510 and 512).

Advantageously, the voice path connection

25 between the media gateway 402 and the voice messaging
system 406 will be set up to use compressed codec (in
some embodiments) and low priority packet data transfer.
The reconnection setup will be done by a call management
system application, for example, when it does not detect

30 an offhook from the terminating gateway 412 after the
specified number of rings. The call management system
110 will modify the connection from the media gateway 402
to the terminating gateway 412 such that the connection
is from the media gateway 402 to the voice messaging

35 system 406 using the supported signaling protocol and set
up the connection between voice messaging system 406 and

media gateway 402 using the compressed codec and low



24 packet network 102 to a subscriber within the packet network 102. In
this case, the voice call is froma subscriber at originating gateway 416
to a subswoiobers2as term nati ng gateway 412. The connecti @CTHSON@®RS 5
originating gateway 416 to the nedia gateway 402 is handled by the circuit
swi tched tel ephony, and the connection between nedi a gateway 402 and the
termnating gateway 412 is handl ed by the call managenent system 110 in

the paCke&nﬁQﬁﬁQﬁkp%@&etTﬂﬁrﬁﬁﬁga 9@%3%@Xs49%eh§r55ea19 PhExyofgL the
originatin at enay %6 in,the packet network 102. The connection between
t he nedi ap%é:lq(&ﬁfy 46 aN&lFﬁemFérsﬁﬁﬁélﬁl FYS§aTehAs Yiiélv\Pﬁl conformto the
pol i ci ES suhgarEissed lalylldt be temrmpahtﬁ@ gat awagdeubacpiberitin1thel packﬁt
network 1 y e 5 nan gepe nt_s em 110. Once the
cal | rranagglrr%%t %&%t% %%ig 1-gtgec tdﬁ % g SelElX%PE\]I\PFI' go unanswer ed
(via ¢ignaling pat® FEEmigmd V@etc@r marlés fmqm thige ovdipdeataknly will be

re-rout ed Jo@ 2§ %Q%C%o”%ﬁéaﬂb@ﬁliﬁ%Eﬁg‘éQ@ew59e41§ah£ "aggggﬂggihgyggzn1

110 wi ll i tlateteaB E‘ i ng V|a5|

506, and 5‘%’8’) caydé 90| EQd€5PFCPQeE§é WFEH@BBr EQEPHESELPBREr
priority whiche ivowe@lnmrasagi ig syst amt406waavéb¢ packehtepetwork 102 (via
voi ce pat Q% 510 z:ierlld 512) m@ éant ageous § %tﬁe vVoi, ce ailg connection 25

bet ween t Ae edi a7 gSC8RaT B9 1 BRE e °I5PC ﬁe¥gé§f€n§a ysPeff206 will be
set uplot orwéedorlrpr tbsedocodemegengingneysnbadi trhets&;laedchmw psiority
packet datac(f g% ?%?cresseahe éﬁ%ﬂ”?gﬁb!rggs%?}luB cihibe B8 490 BY 2,gal

managenent yste 't cation doe detect 30 an
of f hook f FS’PIEFhé’rt 8?ﬁ1 REPERgmgHt bwaysnsﬂz abt aret keowgpéei thedan’unber of

rings. The call mnm&m@&m&%teah a&f&e\f«hgltemehég erthaQ?eBE' on fromthe
medi a gate %/h?ﬁ h to the termnati ng ateway 412 such t he connection
& &g Pei

is fromth gt EQayo268 PESERE EXSF@@sé%? ng"B5CBy 46 eRRAD6 usi ng
t he supporifedhei ghaking pwmtoheli ﬁadwsek (epTiheo £PNNEELEGEr bELMERN VoI Ce

nessagingv%X%Eeg5496n8n9onger is required to be re-prioritized
since the voice call now is not transported over the
packet network 102 at all. As such, the voice call over
alternate voice paths 514 and 516 is now an Off-net to

20 Off-net call.

Referring next to FIG. 6, the system level
diagram of FIG. 4 is shown illustrating a call scenario
from an originating gateway within the IP network of FIG.
4 to a terminating gateway within the IP network in

25 accordance with a further embodiment of the invention.
In addition to the components of the FIG. 4, illustrated
are signaling paths 602, 604 and 606, voice path 608 and
alternate voice paths 610 and 612. Signaling path 602 is
between the CMS 110 and the terminating gateway 412,

30 signaling path 604 is between the CMS 110 and the voice
messaging system 406, and signaling path 606 is between
the CMS 110 and the originating gateway 414. Voice path
608 is from the originating gateway 414 to the voice
messaging system 406. Alternate voice path 610 is from

35 the originating gateway 414 to the media gateway 402 and
alternative voice path 612 is from the media gateway 402

to voice messaging system 408.



medi a gat eway 402 using the conpressed codec and | ow WD 02/ 078278

PCT/ US02/ 04985 25 priority packet marking. In this scenario all the voice
packet s twoOtlk®78208 ce nmessagi ng system 406 will be conpressgdsanaioge
transported at a reduced priority levéd in accordance with one enbodi nent
of the invention, 5 A premiumvoice call fromthe originating gateway 416
to the termnating gateway 412 may use 64 Kbs, i.e., 711 CODEC

(CCder DECoder) wi t hatiti sc esiile seienn r iwhiieh ains onehktkaewoni-Aetheaalt .

However , 3s stak%% nggvgs fro%one gbﬁ{lgﬁnts%tﬁggggﬁ?e e ggsgall isre

10 routed to t'he Voi CE " nmeSsaging
conpr essedet8oek é@@pﬁ@sgnghhgraﬁdésds1bachwashiﬁ6th€IEE£ket 728 CODEC nmay

be used, agtaerkAGWN iRt hgiartasEUr r |t er oi ce path may
be establlshed to v0|cenneséag|ﬁs sy E?EH?BEE mﬁlg £$sgg%$t¥ 15 of the

ci rcui £ sHMPSREGDREt Rbr RT EBSTRR A63)9a56WéVeﬁ14sE@ha gebeeréher ab | onger is

required t@r&@nﬁ%nﬁ@lgétéw&?d452nCGAEmecMﬁhéetﬂéhé AO¥his PARE transported
over the ce call over

t 2_a u t he_yoi
alternatep§8%8§ B&tW?r%1&6g 8r§1§aF§1A§mg¥ fcﬁ£¥ PRNASHREFE - net cal |l .
Ref erri ngsgexem a1PBl.G If, thhe syshemibeveherdi afji AnbefaFyteadetrs shown

| 11ustratl Lagqa 63l LeSeRRALLOas! LA 9B18c nggﬁgkgghgg% Py i thin the 12

network o to a termnating netmork in 25
accor dédnc Eranspoxtedr pNer bﬁﬁbdth@nHF6fneh@OrHSeﬁEOo@Dd 4n2ag@dition to the

conponent ge9f; b@etﬁbemaﬂagéh|@?tﬁéﬁﬁgrkaQ§ é'gnﬁﬁénﬁa@ﬁébsnggﬁor@04 and
606, voice th 6%@ %ﬁgdyalternate voi ce_paths 610 and 612, Si nal i ng path

602 is bél 18tBnaveRether A habPRYCHAE ehd) 312 439 kFgnal i ng
path 604 pSeh&hweenThbe ChE-pioandithagvebgee 6@§§§gtHQtSyStEW1406 and
si gnal i ng [

Voi ce patﬁgagégg Eﬁ?hgogFl;R%gFFﬁé%égFXﬁgﬁ %gr ;%2£ gEgatﬁgggag}ﬁg
systeMﬁ40§rlAtu5ynéEge&ow¢élparhaﬁlg igsctease the available

bandwidth of the packet network 102 and the access
network 410 to handle other high priority voice calls and
data transfers. Furthermore, compression of these re-
routed voice calls in addition to the reprioritization

20 will further improve the available system resources.
Once the CMS 110 detects that the voice call will go
unanswered either by detecting a ring timeout or the
absence of an offhook within the prescribed number of
rings (via signaling path 602) and determines that the

25 voice call will be re-routed to the voice messaging
system 406 (depending on the services provided to the
terminating subscriber), the CMS 110 will initiate the
appropriate signaling (via signaling paths 604 and 606)
to cause the voice call to be transported at a lower

30 priority to the voice messaging system 406 via the packet
network 102 (via voice path 608). Again, in this
scenario all the voice packets to the voice messaging
system 406 will be compressed and be transported at a
reduced priority level in accordance with one embodiment

35 of the invention. Furthermore, any suitable compression

standard may be used to compress the voice call; however,



35 the originating gateway 414 to the nedia gateway 402 and alternative
voi ce path 612 is fromthe nedia gateway 402 to voice nessagi ng system
408. WO O®0O0Z@28283 PCT/ US02/ 04985 26 This call scenari o i CIrUSCme498s to

On-net call, i.e., the call is fromg subscriber within the packet
network 102 to anot her subscriber wthin the packet network 102. In this
case, the voice call is froma 5 subscriber at originating gateway 414 to a

subscri berthat vdlefdnmﬁSa@g ats%&&énﬂb&ou&'dl hefBnactbApatWLihi n the packet
net wor k 1%{2 ardeer dI d 3% %%II manageny t system 110. In this
scenari o, T1ere W 56 §F§§t Pfé’é&efS esour-ces as the voice packets
have to be 10 transtimtteed:lmterth@othSt he oHRG Iletswar kp 48@ and 422 as wel |
as the managed t i 2 bandw dt h
over the HFC netvvo %%%e(j 5?%25&9?1&%@&%}3 %1%%%%&1 ,41‘9 %Pii Eﬁ?l zi ng voi ce
cal | s thatVHi&nilefsasng ﬁéfSV@I“cé0ﬁe§§@ghdgn§y9nehha05tsolacabwen 15

priority Irevelextind1egr eathy rka cease tk}% axaly h,gf the packet
Y tt?eegccess - fg 210 1o a%@@hgl?ﬁ 9%’%9& %I‘Blgf)rlty Voi ce

net wor k 10%dan V\g
cal I's and "Bd&th i dAs S 496rtﬁ FrrGP’Ié 1&8nﬂﬁé%sﬁ6ﬁuﬁf ttlﬁese re- routed
voi ce cal leennecaddirt ifawnt @hteherligmhaalingl éatbﬂayz@lw l:b EHéttﬂé{ilhﬁpr ove the

aval | abl e SV 4 §olu(rc%s ?ggeet: | nb’oécﬁ ﬁag?‘t ﬁigﬁt n the voi ce call

will go nans ther ' by thepsence of
an offWoomediltahlgratteh@ypﬁ@@cnsbedSpunbeblef fori agtst(tngathegnal ing path 602)

and det er gipgsddial, Kae 23nveheeneal gatler?CtSzregt Bfic' 9108 voice

rressagl ng system 406 (depending on the serviceées provi
t er m nat i R§SSAFLET 5] emt RE8CRBEI1BSHN| RO#Nni(i| at e @h’@era@peopmaee

si gnal i ngp(a\thass.lzgnal oRGeRAt BS, GQﬂeaGHSGQQb hbﬁd@éysget:@?ngou}[setﬁ%g to be
em Vi a

transported at r 30 priority to.the voice messagi ng
t he packet©" H@F&d W%ﬁ m( 5?‘3 95?8%“135?‘1496@8?@’"%#%4 12 ’G]Pﬁ?s"o%‘é%narl o all
t he voisScempacketingt eyshemvebee wk$sshAgingin the packet network 102.
Referring next to FIG. 7, the system level
diagram of FIG. 4 is shown illustrating a call scenario
from an originating gateway within the IP network of FIG.
4 to a terminating gateway outside of the IP network in
20 accordance with yet another embodiment of the invention.
In addition to the 702, 704, 706 and 708, voice path 710
and alternate voice paths 712 and 714. Signaling path
702 is between the CMS 110 and the originating gateway
412, signaling path 704 is between the CMS 110 and the
25 voice messaging system 406, signaling path 706 is between
the CMS 110 and the media gateway 402, and signaling path
708 is from the media gateway 402 to the terminating
gateway 416. Voice path 710 is from the originating
gateway 412 to the voice messaging system 406. Alternate
30 voice path 712 is from the originating gateway 412 to the
media gateway 402 and alternative voice path 714 is from
the media gateway 402 to voice messaging system 408.
This call scenario is an On-net to Off-net
call, i.e., the call is from a subscriber within the
35 packet network 102 to another subscriber outside of the
packet network 102, e.g., within the PSTN 404. In this

case, the voice call is from a subscriber at originating



system 406 w || be conpressed and be transported at a reduced priority

| evel in accordance with one enbodi nent 35 of the invention. Furthernore,
any suit awba@2008ps essi on  standard may be used to conpres®Crhsoyoeiss: call ;
however, WD 02/ 078278 PCT/ US02/ 04985 2827 the voi ce nessagi ng system shoul d
have a conpati ble decoder to deconpress the voice call. Note that the CVS
110 will set up the connection between the originating gateway 414 and the
5 voi ce MEERN®RITFG Sy tem 2 CBlderEddim@ ot erird ristts o gatiesmy 4Eer. exanpl e,
Wi th respetdaip, VO CeJmasadiig HMetem 498 phigh eonkF’%g' g9 the QB
110 will. setup the: connectlon fromthe originating gat 147to the

medi a gat ALY ithe CMF tldidhat sy st S@P@)arl@h@ﬁ Eﬁ@ 16 .nedi a

gat eway 40z ltSw.:r@sEmmsaﬁce ft-_(l)j’exféemlllr]_g Heh% et hergt ¢ofrom t he nedi a
gat eway, 402 to the voi msssagl ng, 08 over PSTN 404 (i.e.
al t er nat e VoI e CFat VAtre R V@Véolf@ I’i£ﬁ8ﬁ8§r§§tjt| ng up the

connect i ovarrhatie thra gimammgzogﬂxtsem 4hd uet he weacneaéStﬁessagl ng

system 40 cket 2. . Referri to FIG 7,
The syst onimge A 2l RRZES!  RH R e Br R hgTa cAPE ccenar i 0
from an oragdwdtdy C‘Q%ﬁ?%\i\;égﬁ WEChine tiieerkisP 426t woick 48R EBCpreditm.a
ter”‘natlﬁgnﬂﬁtQMbeﬁ¥5ﬁ¥ﬂ¥%é%fvbﬁ%el%d@@é“%%%t‘@egﬁlﬂﬁegrgggﬁﬁ?m‘th yet

anot her enbodi ment "of the invention In addition to 04, 706 and
708, vH c&YPih TPEFRHMY AVSECRar@OVSPc@ gaMeY PrAcaARY718Ved gL ng path
702 i s betgueeit yhe ridvieakE0 tved atvhe 1abllgl Bahidid qgat ewayhedpickatgnal i ng path

704 is bet en th and the 25 0| C stem 406, signaling
path 706 i's Bet\ WegLnogvtSaﬁl]al%l% ffﬁegﬁdnfe diqg gge&%§§i62°taﬁ6 signaling
path 708 highf mmquMmegaaéMyandZdamat Iuerahelfmraatl ng gateway 416.

Voi ce pat hy11Q, di$ddePm r%rslsgbﬂaglfn%leggt ?‘éﬁ%o{%%dt 9.t he vo%ge messagi ng

syst em 406 Alternate 30 voice path rom the orrai nat gat eway 412
to theld> médi &9gHteway orhengeprierastresivoi walpathryhdri smprowe

the available system resources. Once the call management
system 110 detects that the voice call will go unanswered
either by detecting a ring timeout or the absence of an
offhook within the prescribed number of rings (via

20 signaling path 702) and determines that the voice call
will be re-routed to the voice messaging system 406
(depending on the services provided to the terminating
subscriber), the CMS 110 will initiate the appropriate
signaling (via signaling paths 704 and 706) to cause the

25 wvoice call to be transported at a lower priority to the
voice messaging system 406 via the packet network 102
(via voice path 710). Again, in this scenario all the
voice packets to the voice messaging system 406 will be
compressed and be transported at a reduced priority level

30 in accordance with one embodiment of the invention.
Furthermore, any suitable compression standard may be
used to compress the voice call; however, the voice
messaging system should have a compatible decoder to
decompress the voice call.

35 As with the scenario of FIG. 6, notice that the
CMS 110 will set up the connection to the VMS 406

depending on the its location. For example, with respect



the nedi a gateway 402 to voice nessagi ng system 408. This call scenario is
an On-net to off-net <call, i.e., the call is froma subscriber within the
35 packetwpaRnos2k8 102 t o anot her subscri ber outside of thecTpmoketshet work
102, e.g., within the PSTN 404. In thps case, the voice call is froma

subscri ber at originating WO 02/078278 PCT/ US02/ 04985 28 gateway 412 to a
subscri ber at term nating gateway 416. Again, all connections wthin the

packet nettmrikoild s esadiamg | Sk dan tdvs Cl\@lﬂcjkp-is%m/\/iptdﬂ?l\]t hesscemari o of
FIG 6, i SC r eat need f.or 5 resources as
t he voice é;}%técrlzle % giv?é ?&Lﬁ)em[ ansoﬁg}etcg&orb%r&ro e SHEE tH8Bnwor ks 420
and 422 asatEvwaystiheto nermgelilaP gedtamenk 402 e(i,. d. he a,rl&@lmtat@etvxor k 102).
The bandwdith quer, t HFC??:'}?én %ﬁg ium  Thus,
re-prioritizes v0| ce —}(;%)I S at tmmﬁegtlea gfa v0| ce messagi ng system
406 to A ITRBOPIHRIG t§oT efaliting Ithegrc‘é’ém%ﬁﬁm éa;sv@ tthe aesileabl e

bandwi dt h gzaftetma@{ peckedio tﬂ% Wll@el% e AEGRSS 4l Wl 4E9nt o handl e
ot her qlnl"b orlty q: al |'s ,and thlatr nsfers. Furthernore,
conpr essi o 4of Y tfesie F-FORE WdicEe PEEHD I 1495 | PthgdviSen Tt kYIS

reprioritilZat itemdidd sfe:trtt:lmg upmhey eorinee- taviai [faddhne tHhest em resour ces. Once

th | it A at_th |
ungngaere?y%qt er rb%ls%&% ﬁ% aetﬁos%n%t H%)eou gs\%)aﬁg%ggggﬁgg Tof gﬁ

of f hookd wi4df.n wlHecpries cimt bTéte Pavket ofetviars 102.a 20 signaling path 702)
and determ nes that the; yoi s Laldog vgﬂa{t bceh&r E‘enﬁ%{h%rfg% tatée \f,%l“&le

nmessagi ng system 406 (depending on the services provided tot
term nating *S6iscrd tfé}ljougllhg G TEEETN ISevieriati spectifiécappr opri at e

si gnal i ng embcal isiegnad lcrfg t[h’ﬁ hslvé@l%laiﬁd 708) dreuaausR hheedStwakce call to
be transpaqr ted aﬁ%3 quer r|t tnhe 0 oi ce nessagi % soystem 406 via
t he packet Ne &7t acld]f Eyﬁ‘ 7YOER AJaPcCeEs PREYCSEenario al |
the vbi cé@a@c&@ﬂmﬂ@@M|Mnxds§a@|emg®yas¢ ermtdeEkei kbobandconpr essed
and be transpor ted,afe2 rRAGed PE QLY eVeliorks are
contemplated, as well as the absence of an access network
(i.e., the originating and terminating gateways are
integral to the packet network 102 without an
20 intermediate access network 410. FPurthermore, a non-
human voice interface system is embodied within FIGS. 4
through 7 as a voice messaging system; however, may
comprise other systems in which a voice call terminates
to which the call is not required to be received in a
25 real time or a high priority level. Additionally, it is
not required that the non-human voice interface system be
at a separate physical location than the subscriber at
the terminating gateway. It should also be noted that
the embodiments as shown in FIGS. 4 through 7 may use the
30 methods as described in FIGS. 2 and 3. Furthermore, as
described above, the technique of reprioritizing voice
calls that terminate at a non-human voice interface
system may be applied selectively to only certain
subscribers (e.g., those subscribers who have acquired
35 such services) or may be applied automatically to all
voice calls within the packet network 102.



30 in accordance with one enbodi nent of the invention. Furthernore, any
sui tabl e conpression standard may be used to conpress the voice call;
however, Wbhe2wwi2e® nessagi ng system shoul d have a conpat iPbirasdzemser to
deconpress the voice call. 35 As with3gd he scenario of FIG 6, notice that
the CM5 110 will set up the connection to the VM5 406 depending on the
its location. For exanple, with respect WO 02/078278 PCT/U802/04985 29 to

voi ce nmessagi ng systig A& haMiirfle S dmn h%u%@ﬁ!rﬂ%’sél%%ed% 1iage setup
the conne tlon from.the orlglnatln%#ﬁéatema 412 to th éla gatemay 402

e., alt 42%%x¥ﬁﬁﬁﬁ1oflfPe A ?W@OQéHPEtQaﬁéﬁay 402 is 5
responS|bb@pmncaﬂﬂdnsuyndnsdﬂqnn&mbm@nsfm@ﬂhEh@aE&@hé agateway 402 to the

voi ce nes ver PS 4 (i. alternate voice path 714).
Cthermnse%%%h%&f%ééiﬁ%%ﬂgﬁhgie?dgegyfﬁégupg ghSEﬁnégf?gﬁngﬁnFFﬁe

ori gi nat i R tgatidhepts departing Eoiooe thes sagiprg oy sheni t@edb6onwhech is in

t he packettr@tWark +H2.«1ldindsS understood that the enbodi nents as shown in
FIGS. 4 through 7 represent several specific enbodinments of the invention.
It should be noted that the packet network 102 is shown with an access
network 15 410 conprising the hybrid fiber/coax networks 420 and 422.
However, other such access networks are contenplated, as well as the
absence of an access network (i.e., the originating and term nating
gateways are integral to the packet network 102 without an 20 internediate
access network 410. Furthernore, a non- human voice interface systemis
enbodied within FIGS. 4 through 7 as a voice nessagi ng system however,
may conprise other systenms in which a voice call termnates to which the
call is not required to be received in a 25 real tine or a high priority

| evel . Additionally, it is not required that the non-human voice interface
system be at a separate physical |ocation than the subscriber at



the termnating gateway. It should also be noted that the enbodi nents as
shown in FIGS. 4 through 7 may use the 30 nethods as described in FIGS. 2
and 3. FuwDheomre, as described above, the techni que of PCEFArSOD0498%F zi ng
voice calls that term nate at a non-Bunman voice interface system nay be
applied selectively to only certain subscribers (e.g., those subscribers
who have acquired 35 such services) or nay be applied automatically to al
voi ce cal | s w tQharMshe packet network 102. WO 02/ 078278 PCT/ US02/ 04985 30
Wil e the invention herein disclosed has been described by nmeans of
specific enbodi nents and applications thereof, nunerous nodifications and
vari at i ondhé$ulit Isdatassl tiser et o by t hose skllled inthe 5 art w thout

departing fromthe scopey qfedidgy idB g -5 A [ al,
0%/ 078278 PCT] US0%/ e 5o AT Rar o eyigh RsbiecRslele oy

optim Z1 n§ SFERK et &acketized Nedger kedsphgnpackepriedngoi ce
t el ephony conpr|S|rmﬁetdkmfﬁﬂngnﬂmatt&aba@k@%Q&%b!%%QC%Ob%§1C§kbmfr0”‘an

originating gatewa t;ernlngyes g voice _interface system

wherein tReé packetizedV&FEEES | ngln§§§Fgﬁ d2a'SPeEPRRBIVALGR priority

| evel ; anan@rﬁﬁ&ﬁsm0$¢emg whgmahnnghEOpaahseltbd opiigenaslDgisgateway to

transmit bhe ipacketl % %gcgglgg agg égﬁthEeVQE ?9g0|ce interface system
Fi

at a lower priority t prio | evel . 15 2. The
met hod!%f Caim 1 wﬁéﬁ@ﬁmkﬂﬁéﬂﬂoﬁlﬁ@ﬁéﬁngvépc@auﬁEethacersgsnennngnpr|ses a

voi ce nES@é@bﬂggu%bsE%ﬁhs%ltThﬁenﬁbeﬁthEeﬁj@bﬂbé $Q$i6£8 Eﬂg %8 -

determ ni i.ncl udes eternlnlng whet her a subscri be term nating
gat enay i MCBAGed°OLE e réPhPnaY PhEMeRAl 8f Lower priority than the
specified high priority level.

15 2. The method of Claim 1 wherein the non-human
voice interface system comprises a voice messaging
system.

3. The method of Claim 1 wherein the
20 determining includes determining whether a subscriber at
a terminating gateway intended to be a terminating end of
the packetized voice call subscribes to a voice messaging
system.

25 4. The method of Claim 1 wherein the non-human
voice interface system comprises an interactive voice
response system.

5. The method of Claim 1 further comprising
30 transmitting signaling to cause the originating gateway
to compress the packetized voice call.

6. The method of Claim 1 wherein the specified
high priority level comprises a real time priority level
35 to ensure that the packetized voice call will occur
substantially in real time.



t he packetized voice call subscribes to a voice nessaging system 25 4.
The nmethod of Claim1l wherein the non-human voice interface system
conpri seswen2ion2es acti ve voi ce response system 5. The n®Chawbon649€$ ai m 1
further conprising 30 transmitting sBhnaling to cause the originating
gateway to conpress the packetized voice call. 6. The nmethod of Caiml
wherein the specified high priority level conprises a real time priority
| evel 35 to ensure ThatThéempalokétoz erl a1h ce wiedte i |dheoccur

subst anti Loy ' [ 078278 PCT/ USO /04985 2 7.. The met hod
of 0 aim TagerBid AR LiEhadl SR SRE ST AR 08 ReHeRRER < ne
packet i zedvoiks ccéal:hllha%alé,emeanm@ct at t&:ttrremamaig g tgaeway i nt ended

to be a tey faek; rescrlbed
nunber of mﬁé}?t?gﬁcﬁ?e%rgnﬁtmg%dat%%aﬁ Ct%#r‘?%aéﬂet\#z& Q'(%%

wher ei n° t P det Bty @ R SReH Y eReh ¢ invtdtmes af tiheg ti meout has
occurred términdthing ejaiawddyng gateway within the prescribed nunber of
rings at the termnating gateway. 9. The nmethod of Claim7 wherein the
detecting conprises detecting whether an absence of an offhook at 15 the
term nating gateway &t hTlne trhetpodsef ided muméredin rimgsiceddiag

term nating, enay - q of [ rein the transmtting
step corrprl sng?laut ona%‘%ccﬁjll}% wgn%g%ﬁ £ gl%gm(g ‘@2)%5' §R8 PR§UEESdause t he
ori gi ndli Rf dateiesrtigatids mat avwey pfactlbem ztél@ woleserddleld ombkee non- human

voi ce i ntcgr fracRy$ st anatt dhe d098r %;' t%a y than the specified high
priority level. 25 11. The net hod o aiml wherein the transmtting step

conprises selectively transmtting the signaling to cause the originating
gateway to transmt 9. The method of Claim 7 wherein the detecting

comprises detecting whether an absence of an offhook at
15 the terminating gateway within the prescribed number of

rings at the terminating gateway.

10. The method of Claim 1 wherein the
transmitting step comprises automatically transmitting
20 the signaling to cause the originating gateway to
transmit the packetized voice call to the non-human voice
interface system at the lower priority than the specified
high priority level.

25 11. The method of Claim 1 wherein the
transmitting step comprises selectively transmitting the
signaling to cause the originating gateway to transmit
the packetized voice call to the non-human voice
interface system at the 1ower priority than the specified

30 high priority level.

12. A method of optimizing system resources in
a network using packetized voice telephony comprising:
receiving an indication that a packetized voice
35 call has terminated at a non-human voice interface .
system, wherein the packetized voice call is assigned a

specified high priority level;



t he packetized voice call to the non-human voice interface systemat the
| ower priority than the specified 30 high priority level. 12. A nethod of
opti m zi nyoIRATRME r esources in a network using packeti ze®CraiSor0498$ ephony
conprising: receiving an indication 8hat a packetized voice 35 call has
termnated at a non-human voice interface system wherein the packetized
voice call is assigned a specified high priority |level; W 02/078278

PCT/ US02/ 04985 33 recpproe¥iftiziing thie pmokett izesh woiicee aadlll tte & | ower

priority |eyely bhamde, sRar et il Rildieg HAYE i apdtransm tting

t he packetjzed voice cdall to the 5 non-human volce-n ace‘system at the

| ower priorSMSt: 13RI . 13. The nethod of O aim 12 wherein the non- human

voice interface systereonpit5es the/ YL lzek) wyisteBa1id T hedret hod of
Caiml2 wherein the non- human voice int erfa%%ﬁz stem conpri ses a
interacti ve VOI'Ee responsdsystsn SYS s afn til%’(?roﬁ’r@loéilﬁfﬁ’lz further

conpri si nglewsdnpressing, prior to the transmtting step, the packetized
voice call. 20 16. The nethod of Claim 12 wherein the specified high
priority level conprises a real time priority level to ensure that the
packeti zed voi ce cal}3- wiThe geglitrod WifstEatimal 2y whenedal tHemmon25 17. A

Syst em f Ofu i RicAidtg EhAMde SQUAERS cold:d sAR! WLk ushiag packet i zed voi ce
tel ephﬁ(py congFgglt sing: means for ‘determ ning that a packetized voice call
from an’ ori¥giaT8ti ng gateway terninates at a non- human voice interface
system wherein the packetized 30 voice call is assigned a specified high
priority level; 14. The method of Claim 12 wherein the non-
human voice interface system comprises a interactive
voice response system.
15
15. The method of Claim 12 further comprising
compressing, prior to the transmitting step, the

packetized voice call.

20 16. The method of Claim 12 wherein the
specified high priority level comprises a real time
priority level to ensure that the packetized voice call
will occur substantially in real time.

25 17. A system for optimizing system resources
in a network using packetized voice telephony comprising:
means for determining that a packetized voice
call from an originating gateway terminates at a non-
human voice interface system, wherein the packetized
30 voice call is ;;signed a specified high priority level;
and
means for transmitting signaling to cause the
originating gateway to transmit the packetized voice call
to the non-human voice interface system at a lower

35 priority than the specified high priority level.



and neans for transmtting signaling to cause the originating gateway to
transmt the packetized voice call to the non-human voice interface system
at a | onewodz/op2rority than the specified high priority | @calusoaos/ 078278
PCT/ US02/ 04985 34 18. The system of & aim 17 wherein the nmeans for

determ ning includes neans for determ ning whether a subscriber at a
termnating gateway intended to be a termnating end of the packetized

voi ce call subscribés. S'EhﬁzfysﬁamaQWESSaQMng7sw®be@ﬁn18heTheaﬁgsten1of

oy T A St BRI D81 TRAROpbOh o EARSHLLE AT Sha Bt B 000 pe (¢

originatjng gateway to conpress t vorea™ The
systen1ofS@P&FWFPQrWRérQIﬁeFWénﬁﬁaﬁg 9&&&Wd§tenhﬁndng tncbades neans for

det ect i ng ket hak ihBe enpRelethzegdvRbee cal Lohas Bgen @?ﬁ@ﬁffﬁe@t a
ternlnq} gateway intended to be a termnating end of the 15 packetized

voi ce caIF%wFtHPﬁcﬁ PrESEEHEd SHGREBr of rings at the term nating gateway.

21. The systemof Caim19 wherein the means for transnitting conpri ses
neans for automaticglyy t|n t he g to cause,the
origi nating gatema?’to ﬁghnsﬁgi g&%éP1§2 @ E%TCSPwpfbs%ﬂg non-
human voi 88anft éptracsanpaismiag Shenabmeg pnloausy thanoriyenspeedfi ed hi gh
priority beveliay?8o22ombiessy shempatittalinlyopher gl the means for

y

transmtting conprises neans Sel ective transmitfing the signaling to
cause e originating gatemay to transmt the packetized voice call to the

non- human voi ce umzerfaqelesxe@ts@@mabft beakaves E?/hb@éhh)’tﬁgaﬂeg’gsthe
speC|f|ed hlgag riorit stem for optim zing systemresources

in a network 5m58&é3t398 uQSFc@e?€¥eEﬂﬁn9eE% g vigethekake f or

recei vi ngpankehdizedt volicehabla has been answered at a terminating
gateway intended to be a terminating end of the
15 packetized voice call within a prescribed number of rings

at the terminating gateway.

21. The system of Claim 19 wherein the means
for transmitting comprises means for automatically
20 transmitting the signaling to cause the originating
gateway to transmit the packetized voice call to the non;
human voice interface system at the lower priority than

the specified high priority level.

25 22. The system of Claim 17 wherein the means
for transmitting comprises means for selectively
transmitting the signaling to cause the originating
gateway to transmit the packetized voice call to the non-
human voice interface system at the lower priority than

30 the specified high priority level.

23. A system for optimizing system resources
in a network using packetized voice telephony comprising:
means for receiving an indication that a
35 packetized voice call has terminated at a non-human voice
interface system, wherein the packetized voice call is

assigned a specified high priority level;



35 packetized voice call has term nated at a non-human voice interface
system wherein the packetized voice call is assigned a specified high
priority wewei7s2v¢D 02/ 078278 PCT/ US02/ 04985 35 neans f or PCEFA02/0198% i zi ng
t he packetized voice call to a |lower3priority level than the specified
high priority level; and neans for transmtting the packetized voice 5
call to the non-human voice interface systemat the lower priority |evel

24. The system of Gmm&fcﬁﬁrf@%rwjzﬁld@ tHEe e Het 1 LMRI8SS Ng the
packeti zed, %.%g call. 10
lower priority level than the specified high
" priority level; and

means for transmitting the packetized voice

5 call to the non-human voice interface system at the lower
priority level.

24. The system of Claim 23 further comprising

means for compressing the packetized voice call.
10



