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1. Introduction
Workpackage 6 ahe MECCANO prgect deds with the development ofrarious typesof gateways

e AudioGat, the Mbone-to-Telepbny gateway provides audio ace@ssto unicag or multicast
ses®nson heMbonefor uses conneted fom the PSN, ISDN, or GSM.

« StarGae, the Cal Signding and Corferene Cortrol gatewayis intended be able to trandate
arbitrary cdl/corferene cortrol protocds into one anotter — with SIP, H.323, ISDN as the
primary focudor cdl signalng convern.

« The UCL Trarscodng Gateway (UTG) performs multicast-to-unicast and IPv6-to-IPv4
converson, am ofional transoding béween muliple ercoding formats.

« A multicad to uricad relay thatmay be remotely contl@d/ corfigured through RTSP

All the® gatewaysvary in the rangeof fundionality they provide andtheir respective complexty but
theyareall basedon the samearchitedural conept The Rokust-AudioTod (RAT) develogdin the
contet of WP4 ads asthe core mediahanding engine but othersmay be developedr adapedto fit
the Mbus arhitedure. Differert Mbus contol modules (whib are largelydevelopé in the cortext of
WP7)arecombined ¢ cortrol the gagway adbns.

Thedifferert gatewaysand gatewaycomponentsre currently at various stagesof develgpment. This
deliverabk givesanoverviewof a common gatewayarchiedure — which is embeddedn the overadl

MECCANO systemarchiedure — irrespetive of the differert componerg’ stae andthenaddes®s
the implementathn of gatewaysand relays in more deail. It is a companim to MECCANO
deliverabk 7.1,andis expededto be readin canjunction with tha ddiverable.

Section 2outinesthe gagway, redly, andransode architecure anddescibes therolesof the various
componentand the Mbusas suppotting infradructure. Secion 3 dexribesversian 0.1 of AudioGae
tha was part of the sotware ddiverable D4.2, sedion 4 provides an outline of the concerts for
StarGae (which has nat been ddivered yet). Sedion 5 desciibes the current state of implementabn
of the UCL Trarscodng Gateway— which wasalso includedin D4.2. Finally, secton 6 corcludes
this ddiverable with a brief asessmentof current resuts and a summaryof potental (curert and
future) areasof appication for the gaéways andelays.

2. Gateway Architecture

The gatewayarchitedure follows the overdl systemarchtecture to be outlinedin D3.1 andemploys
the @mponentsiad cotrol mechaisms desdbedin D7.1.
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Figure 1: Overall Mbus Architecture for Endpoint, Gateways, and Management Systems
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An overviewof this systemarchtecture is depictedin figure 1 with thefollowing Mbus entiiesbeing
envisiored sofar:

* Media engires providing the functiondity necessay for teleccoperton (such asaudo or video
communicatbns,shaed workspee a edtor, €c.);

« Contrd (pratocd) enginesmanaginginteractions with remote uses (e.g. providing meansfor
cal/conferenceseup, foor cortrol, mutua awarenessin aconference etc.);

» graphicé user interffaces (GUIs) as suitade meansfor a humanuse to acessthe system
functionality implemented by th (ontrol and mediaengine;

e Policy modulestha cortrol automatedsystem behavior (e.g. bagd upon use preferences,
administative sdtings, ci/conferernce pocessng scipts, dc.);

* Applets that provide an abstraction from spedfic implementéons of backgrounddackend
services (suchasaddressresdution, cetificate validation, user autrenication, diredory sevices,
etc); and

e« An Mbus conroller tha may combine any number of the aforementiond modulesand add
spedfic interpretaton/procesing to ceate a particularintegratel system type.

Gatewaysare desighedbaseduponthe Mbus conept. Theyconssts of a setof componentattaching
to the Mbuswith one dedicaed Mbus controller defining the type of gaewayandthe others fulfilling
well-defined pieces of the overdl fundiondity the gatewayprovides. The building block appoach
and the typesof componentsnvolved in the MECCANO gatewaysare descibed in the following
subsetion. Subsegertly, the role of the Mbus as a trarspaent mecharsm to cortrol gatewaysis
outlined as are the cortrol Mbus componentsfollowed by consderatons on handling of media
streams in gateways.

TheMbus infragructure isdesaibedin the companiordeliveralde, D7.1, and is not desibed indetail
here.For the purposesof this ddiverable, it shaild suffice to nate tha the Mbus providesa uniform
coordnation channé over which applications may communicateto form a single logical endpant in
either an erd-systen or a gateway.For more ddails, the reade is refered to ddiverable 7.1 which
includesa 1ull desciiption of the Mousalong with complée potocd specificaions.

The following sedions then present the three typesof gatewaysenvisoned and patly implemented
today, AudioGte, SarGak, andthe UCL Transcodng Gateway.

2.1 Building Block Approach

As with all other complexsysemsdevelopedn the MECCANO prged, gatewayscombinea set of
Mbus enitiesto provide the desred systemfunciondity. Out of the aforementonedcakgories, the
currenty developedyateways:

* use media engés Drtranscaling pupose bu na for locd capturing /reday of media 8eams;

e useone or more control protocd engires to interpret and encoce message®f the repedive
protacols;

« optiondly may makeuseof graphca user intefface componert to provide status informationto
an adminidgrata and allow the administator to configure the gateway,intervene with ongoing
calsif necessay, etc.(howevernone ¢ the gateways etenty do sg;

* do not make use gfolicy modules &tthis pant in time);
* employ controbppets for modula exensons tothe coe fundions ofthe gateway; and

* implement an Mbus cortroller that actually implementsthe signalng convergon, invokes
trarscodng as ecessay, etc.
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The following subsetions briefly outine the status of the genelic Mbus enities implementedso far
while the sedions threeto five then de<ribe the respecive gateways’Mbus cortroller and how the
various genec Mbus ernitiesfit togeher.

2.2 Mbus Entities for control
Within MECCANO, thefollowing contol protocd ertities fave been eivelope sofar:

SIP engine— a fully Mbus capalle SIP engine(baseduponRFC 2543 but also starting to include
the lated extersiors currently only spedfied asinternd Drafts) tha implementsendpadnt aswell
asSIP proxy functondity. The implementéion of this components virtually completeonthe SIP
side, but the Mbus interface is continuously being refined as new neals for call control /
gatewaying surfee.

H.323 engine -an H.323 Mbus engingoroviding the sime absactcdl cortrol interface as th&IP
engine doe (in addition to H.23 spedfic services)is urderdevelopment.

SAP / SDP engine— the fundiondity for receiving and interpreting SAP/SDP-basedesion
announements(including consderaton of the SDR cache)is complee. Speificaion of an
abstad Mbus interface for querying/ passing information about the sesson anrounementshas
begunandan implementabn of this Mbus interface will follow suit as soonasthe spedfication is
complete. This enginewill be incorporated in AudioGateaswell asin the UCL Transmding
Gateway.

ISDN call control engine— a basc ISDN call cortrol engineto provide cal setup andteardown
feauresas well as a bi-directional DTMF signaling interface is implementedand is succasfully
usedwithin AudioGae 0.1). Theabgract Mbus interface is likely to be similar to the H.323and
SIP modules’interfacesfor cdl contol — as far as the low-level ISDN boarddriversprovide the
necesay information. Extersions for DTMF signalng and chanrel routing will be included;
thdr spedfication, however, is cuerntly sugpende to allow leveraginghe outcomeof the IETF's
Media Gaeway Contol (MEGACO) WG's spedfication on gatevay-interral interfaces.
Implementatio of the Mbus interface for basc call contol is neaing completon; advanced
services need b wat for the pedfication b beome stake.

As a possible extendon, devebpmentof an Mbus engine sugporting the Red-Time Streaming
Protazol (RTSP)for remoteaccessto mediaserversalongwith all the neessay Mbuscommands
is uncer consderation within MECCANO.

The UCL Trarscodng Gatewayincludesa proprietary contol protoool, similar in corceft to the
Real-time StreamingProtaol (RTSP), which is usedto contol the relaying and trarscodng
fundtions of that gateway. This control moduk currerntly usesan ad-hoccontol protocol, from
whichtheMbusdesendel, bu it is exgdedthat this will migrate © usgng the Mbus andRTSP in
future.

2.3 Media engines
At presert, two mediaenginesdevelod n MECCANO aredesgned /extendedfor use in gagéways:

The Robus-Audio Tod (RAT) is usal for media conversbn beweentwo differert enmding
and/a packetizaton scheme®nthe IP side. It mayalsoactasan RTP trandator — for both IPv4
to IPv6 and uniag to multicastconverson. It has ao ben exerdedto provide aninterfaceto an
ISDN BRI therebyallowing conversim of audo streamsfrom the line-switched to the packet-
switchedenvironment ad vice vers.

Limited video transoding and multicast-to-unicastconverson is performed by the LBL video
gateway(vgw). This is currenty contolled via an eaty conference bus interface, but it is
expetedtha anMbus interface wil be povidedin the future— thereby enabing theintegraton of
vgw into tre MECCANO achitedure.
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¢ A dediated multcag to unicag pecket eflector is also povided.

We exped more than pure audio communicaion between the packet and the line-switcled
environmentspasedupon IP-capableendpants at bath sides with a multicast-unicas gatewayin the
middle providing the necessaly addressng conversbn. An optional transoding gatewaycan reduce
audidvideo quality to achieve atransmissia rae suitale for the line-switcted néwork.

Full intergperbiity with H.320-basedvideocmferercing systemsmay easly be acheved by
combiningthe MECCANO Mbone-H.323gatewaywith an H.323-H.320gateway.As the latter type
of gatewayis now conmercidly available from a variety of manuficurers, no speific efforts are
beingmadewithin MECCANO to developsucha gateway although,once we haveour Mbone-H.323
gatewayin place, we expect to ted the complde sysem with one of thes commercialH.320-H.323
based gaways.

3. AudioGate

The MECCANO Audio Mbone-Tdephony Gateway“AudioGate” provides uses on an arbitrary
telephore nework (PSTN, ISDN and GSM) with aacessto the audo channé of Mbone confererces.
Uponconnetion seup, fundions suich asdynamicconfeaerce selecion will be provided As soon as
a “connedion” to an Mbone sessbn is edalished addtiond services such as use idertificaion,
muting, most reentspeakeindicaton, €c. may be provided.

AudioGatk is develpedin severalpha®s. Theinitial phaseis focusingonimplementingteding, and
optiondly enharing the core componentswith less focus on the overdl Mbus architecture. This
phasehas been completedwith the ddivery of AudioGae 0.1 tha shows al the basetechndogy
working. Severalfurther steps are neeckd to convet AudioGat 0.1 into a gatevay basedupon the
Mbusarclitedure andto eniich therange offunctiondity offered totheuses.

3.1 AudioGate Version 0.1 Deliverable

AudioGatk verson 0.1is theinitial releaseof an ISDN-Mbone Gaeway,jointly develogdby TELES
and UB TZI. This version is primarily intenced as a proof of concept for the following key
componentsusageof RAT for convergon from line-orienedto packet-orienéd audo; use of RAT to
redize audo communicatons with ISDN boardsin Linux PCs integraton of this fadlity into the
multimedia communicaton environmentdevelopedby the MECCANO prgect. In this release,
AudioGake is largely basé on RAT 3.2.6

AudioGae providesa dial-in interface that allows uses to cdl a phore numberard auomaticdly be
trarsferredinto a pre-seleted Mbone sessbn. AudioGae usesan ISDN BRI to connet to the phore
networkandcurenly allows onevoice cdl (to the samecorferencd. If aCaling Line Identification
Presataion (CLIP) servie is supported by the cdler and the ISDN network, the cdler's phone
number is povidedin the SDES NAMEtem toidertify the person on thephone to thesther patiesin
theMbonecorference

Version 0.1 of AudioGatk is a minimal protatype tha does nat yet exploit the Mbus as core
coordnation tool betwesn sysem componentsand hence intertionaly provides only limited
functionality. Thefocus for this versbon of AudioGatewasthe “low level” integratbn of ISDN call
signaing and devicehanding, underganding the ne@ssary extensons to RAT, and teging the core
functionality.

3.2 Target Architecture

While theverdon 0.1releaseof AudioGae isa singlemonolithic proaess the targetarchitecure sdits
this proces into severa different logicd componets as shownin figure 2. These componets are
expeted to be implementedas sepaate proceses,only the utilization of the samelSDN boardfor
control anddataexchangerequire the ISDN call controller andthe RAT enginefor a single ISDN B
channéto resde wthin the same proces faming two indepndent Mbusenities nevethdess.
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Figure 2: Envisioned Mbus architecture for AudioGate 1.0

Thecomponerd dejctedin figure 2cortribute © the AudioGatefunctiondity as fdlows:
« TheRAT mediaengine atsasa line switching to paket-switching conveer as aitlined alove.

e The ISDN call cortroller provides a smple interface to dlow setp and teardown of cals,
detection of busyandcdl compldion indicaions andprovides aninterface towards detedion and
generabn o DTMF signalsas vell as genegtion of voice dips for the ISDN side.

* The SAP/SDPmodulereceives sesson desaiptions from the amoun@mentchamel(s), extrads
the information relevant for identifying and joining Mbone corferences, and provides this
informationto ather Mbus ettitiesin an Mbus-speciic format.

e The corferene sdedion module recaves sesson desaiptions from the SAP/SDPmodule and
turns them into a chdce list assgning each conference a numeric identifier by which the
confaerce to be joined can be picked (via DTMF). The corferene sdedion module aso
implementsa filtering mechanism(to be configurede.g.via a simple resouce file) to limit the
accessto a @rtain sulsd of corferences.

* TheMbus ertity marked“additiond control” is interdedto provide anextensble se of additional
fedures,largely basd uponDTMF selecion by the telephoneuse. Sich savices may include
muting/unmuting thetelephony use changing the volume, among others.

e Findly, theMbus cortroller for the AudioGategluesall theseenities togetter by acceging input
from the various other Mbus entities and forwarding them appropiately. For example,direding
DTMF input recaved from the use to the corfererce sdection modulewhile in the seup phase
and drecting theinput to the addtiond control module vihen deadyjoinedto acorference

3.3 Next steps

As thefirgt step— which is alreadyundeway in conceptas well as in implementabn — this tod will
gradudly be revied to include al the coneps for Mbus-basedgatewaysdevebped in the
MECCANO systemarchiedure (and thus use the same plaform as H.323-SP, H.323to-ISDN, or
SIP-to-ISDN gatewaysare suppasedto be built upor). The nex milegone is to have the same
functionality available entirely basedupon Mbus componentsand thus on a gradwally extersible
platform.

After this, AudioGae will also gainfundiondity and provide a vaiiety of addtional services for the
caler from the telephone ngwork. The first services to be addes®d include dynamic corference
selection and muting/pus-to-talk functionality. Additional, moreelabomatesaviceswill follow which
we expedt to be cortrolled through touch-tonesignaling. As a pre-requsite, appiopliate touch-tone
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detection and filtering mechanismsaveto be provided, as have fadlities for reday and attificial
generabn o voiceoutput for the ISDN side.

4. StarGate

The MECCANO cal signaling and media transcodng gateway StarGae is suppo®d to provide
connetivity betweea different kinds of endpants intercomeded throughdifferert typesof networks
(hen@ the name “*Gte”). Thisis expededto include n paticular:

e Conversionbetween the three mostimportant cdl signalng protocds (H.323, SIP, and ISDN)
including media sream conversioif ne@ssiry;

e Actively acesing Mbore sassonsfrom H.323 endpiots, and
« Inviting H.323 endpimts into Mbone sesbnsfor audo andopional video conmunicatons.

The architedure of StarGae aso allows us to easily exterd the numberof suppated call signaling
protacols. In addifon, if feasble from the standadizaion point of view (i.e. the neessay
spedfication are complde ard stalde), searity aspgects will be incomorated into the StarGate
implementatia.

StarGae hasnot yet beenddiveredin its initial releasebut the conepual work is well progresed,as
is the implementatio of mostof the necesay components.Therdore, this sedion only addresses the
conceps of StarGatewhile future deliverades will addess the further implementatyn and utilization
detdls. The aforementonedfundiondity will be includedincrementdly in releasesof StarGae as
appropiate.

4.1 Mbus Architecture

StarGae is coneptually built upon the samegenera Mbus architedure as AudioGae, with largely
differentMbus ertitiesand different interacions betweenthem, of course. A corcepud outline of a
possble StaGae implementtion is shown in figure 3. The vaiious componentspeform the
following tasks:

* The H.323, SIP/SDP,and ISDN modulesimplementcal signalng and (as far as applicable)
confaerce ontol functionsfor the respective probcd sute.

e An Mbus RAT enity is instartiated whenevertrangzoding (e.g. for interconnetion to the
telephore neéwork) is required.

e TheCal Rouing moduleprovidesaddressand endpboint reachalility resoluion ard, in paticular,
decices which protocd to roue an nhcoming callaaoss.

e TheAccessCortrol moduleis usedto verify tha incomingcalls are auhorized to be completed
accading to the reachdility decsion takenby the Cal Rouing module(e.g.whether an IP-side
caler isallowedto call along-distancenumber via th £lephonenetwak).

« Findly, the Mbus cortroller again povidestheneessry glue betwenall the modules forweding
cal messagebackandforth, keepng percal ard resouce utilization state, etc. In paricular, it
knows which cortrol protocd ertities are preent and is optiondly capmble to trandate non-
standrd Mbus cdl cortrol messagebetweenthe various protocols andinstartiate / configure the
RAT media engings) accordngly.

Further Mbus enities (contiol apgets as well as pdicy modules)may be introduced to provide
addtional functiondity suchas value addel sevices bagd upon DTMF tonesor similar signding
from the IP side.
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Figure 3: Sample outline of the MECCANO Star Gate

All three of the aforemenibnedcortrol protocol enities sharea core set of Mbus message#o set up,
tea down, and monita progressof a cal. In addiion, each ertity suppats protocol-speific Mbus
extersions tha may not be (easly) mappedto other cortrol pratocds. The Mbus contoller is
expetedto understandall these Mbus commands,route incoming messagesand optionally perfam
trarslaion between different protocds. The following sedion descibes the common Mbus
commands so fladdined for cal control.

4.2 Mbus Commands for Call Control

Call contol messagesare interded for interacion with cdl contol andinvitation protocds such as
H.323 and SIP. They are desgnedto corstitute the union of the cdl control messagingheededby
endponts, gateways,proxies, multi-point cortrollers, and gaekeepes. This dlows the use of the
MessageBusto ad asgluing mechanisnto crede anytype of systemfrom roughly the samebuilding
blocks.

Mbus cal control messagesire bagd on a common basic messageset defined bdow that will be
suppoted by any kind of cal contol pratoocol enity. The basc messagesd may be augnentedby
protacol-spedic extersions reqgured for protocol speific interadions between a locd controller
and/a locd apgications on me $de andtheregedive protocol engine orthe other.

A possble future extenson for MECCANO is an Mbus commandset for the Real-Time Streaming
Protaol (RTSP)extengons. However, tis is left for further gudy.

Description of Commands

A namespacéierarchy has bee ddined for the geneic and the pratocd spedfic cdl cortrol
commands:

Command prefix Description
confcal-contrd. bast cdl cortrol message e
confcal-contrd.h323. extersionsfor H.323-specift call control messages
confcal-contrd.sip. extersionsfor SIP-specifc call control messages
confcal-contrd.isdn. extersionsfor ISDN-specifcc cdl cortrol messages

The pratocol spedfic extensions are currertly bang defined, the basc call corntrol commandsetis
preened n the fdlowing. H.323, SIP, and ISDspecifc messagesra dill unde sudy.
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Basic Call Control Commands

The basc setof messagess definedto provide the core functiondity of initiating a cal on oneside,
acceping or refusing it on the other, and providing progressinformation as well as allowing
termindion of the cal on either side. All typesof cdl contol engines must supprt the basic cdl

control messageed.

These messagesre exchangedusing unicast addressng between somelocal cortrolling enity anda
cal cortrol engine implementig a cdlcontrol or initiaon protocd such as H.23 a SIP:

« Qutgoingcalls maybeinitiated by anylocal enity; the call control enginehasto keeptrack of the
initiatar of a paticular cdl andreturn all respases or eventsrelatng to this cdl to this ertity —
which may be different on a per call basis. If the cal cortrol engine naticestha the controlling
enity for a paticular cdl hasgone(e.g.beausethe Mbus reliability mechanisnindicaes non-
delivery of acdl cortrol messag®r a BYE messageavas see from this entity), thee messages
areforwardedto thelocal cortroller. If no Iacal cortrolleris availeble, the cdl is terminded.

* Indicatiors abaitincomingcals are alwaysorwardedto the locéd controller. If noloca controller
is preentthecdl control engineautomaically rejeasincoming cas.

All message®f the basc cal control messageset are sert reliably via unicast to the cal control

engine.

The basc cal control commandset contins the message$or establishing a simple (point-to-point)
cal, dong witha few messages daay with suppementay services.

Thefollowing conmands are efined

Command name

Description

confcal-contrd.cdl

The CALL message is s to the @ll control engine ® make the engine
initiatea @ll to andher endmint usng theparameters gecified as @it of
the CALL message.

confcal-
contol.disconrect

The DISCONNECT command is senby thelocal cortrallerto the all
contol engineto indicak thatthe speified cdl isto be dscomeded. It
can dso ke u®d by thdocal conraller to inform the cdl contol engine
tha a @all has ateady beendrminded by out-of-band comunicatim,
e.g. a horizotal corference corirol protocd. In this asea sgcial reason
code las b be @ms®ed wih the @mmand.

confcal-contrd.ringing

The RINGING message is sefrom the cH contol engineto the enity
from which t recaved the carespomling CALL message. RIGING
indicatestha one or more adresses & the far end wee coracted andare
now aleating theuse.

confcall-
contol.conreced

The CONNECTED message isithy the @ll cortrol engine tothe
enity that initiated the cdl (onthecdling sidg ard tothelocal cortroller
(on the @lledside)to indicaie thatthecdl was siccessfuly estalished

confcal-contrd.rejected

The REJECTED message iesitby the cd cortrol engire tothe enity
tha initiatedthecdl (onthe @alling sde) andto thelocd controller (on
the @alled side) to indicae thatthe cdl was rgecied.

confcal-
contol.disconreced

The DISCONNECTED message is gdwy the @ll control engineto the
enity that initiated the cdl (onthecdling sidg§ ard tothelocal cortraller
(on the @lled side)to indicake thatthe cdl was discomeded.

confcal-
contol.incoming-call

TheINCOMING CALL message is sehy thecal control engineto the
locd controller toindicate acdl requed from anotheerdpoint.
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Command name

Description

confcal-contrd.accep

An ACCEPT message igstby thelocd controller tothecdl contol
engine tlathasindicatedan INCOMNG CALL to indicate acegarce d
the all.

confcal-contrd.reject

A REJEC message isert by thelocal contoller to thecdl cortrol
engine tlathasindicatedan INCOMNG CALL to indicate rgection of
the all.

confcal-contrd.redired

The REDIRECT conmand is entby the bcd cortroller to thecal
contol engineto indicake thatthe speified cdl isto be redrededto
anotter spedfied addess Thethird paramete deermines wheterthe
cal cortrol engine slould peform a passiveediredion (by teling the
caler the radirededaddess or an &tive redredion by operéing as a

proxy.

confcall-
contol.redreded

The REDIRECTED command is set by a all control engine b the locd
contoller to indicatetha the sgdfied cal has ben ediected tothe
spedfied addess.

confcal-contrd.forward

The FORWARD conmand is set by the local cortroller to the all
contol engineto indicak thatthe speified cdl isto be faowardedto
anotter (optionally spedfied) addess. The FORVARD conmand can b
usedinsteadof REDIRECT when th endsystem actas afirewdl that
decides which cals areto beforwarded.The forwarding caneither
happen th the cdl contol protocol's implict ssmanticge.g. SIP
forwarding) orthe @ntroller can exgicitly specify the fawarding
address.

confcall-
contol.forwarced

The FORWARDED conmand is senby thecdl contol engineto the
locd controller to indicate that the pedfied cal has bea forwardedto
the pedfiedaddess.Thelocd controller can dedde whetherthecdl
setupshoud continueor ke interrupted (by seding a DISCONECT
command).

5. The UCL Transcoding Gateway

The UCL Trarmscodng Gateway(UTG) providesacaessto multicast conferencesfor hods with only
unicast conrecivity. In addition, it provideslimited transcodng and mixing fundions, primarily for

audio.

Theinitial vergon of the UTG wasdevebpedaspart of the MERCI projed before the Mbus corcept
wasfully develogd. We delivered an enhared version of this (UTG v1.2) as pat of MECCANO

deliverabke D4.1.

As patt of MECCANOwe planto extendthe UTG to fully embracghe Mbusarchitedure in a similar
mannerto the StarGde system,althoughthe componentsisedare somewhatlifferent. A conepual
outline of the UTG sysem is ilustrated infigure 4.
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Figure 4: Conceptual outline of the UTG system

Thecomponerd inthe UTG achitedure ae exgdedto peform the folowing tasks:
e TheRTSPcortroller module vitl provide e cantrol interface o the uricast-only end-systa.

e Theacesscontrol moduleis usedto verify tha requess for transoding andgatewayingarefrom
authaized wses.

» One or more media engig b instaniatedto paform trarscodng and gatewaying wheegured.
* Findly, the Mbus cortroller provides the neesary glue beveenal the ghe modules.

Although this version of the UTG hasnat yet been ddivered,a numberof the necessay components
already exist. In paticular, the mediaenginesare well develogd althoughsomeneedupdating to
matchthe current Mbus spedfication, rather thaneatier ad-hoccontol protocds. The acces control
module is gpededto be somewhatimilar in coneptto tha employed irthe SarGatesystem.

The RTSPcortroller is a new piece of the UTG architedure, andis intended asa replacemenfor the
currentcortrol protocol. We expect to developthis intwo dages:

1. byintegraing anMbusinterface into the current UTG control module,reusng asmanyof the
cal corntrol commands dehedin sedion 4.2 d this deliverabe & pessble; ard

2. by converting theurert control protocd to use RTSP whist retaining the catrol interface.

6. Conclusion

Theobjedivesof MECCANO WP6 are to redize severalof the forms of gatevaysandrelaystha are
requred: betweenthe ITU-T mecharsmsandthoseuseal on the Mbone, that canfilter and multiplex
streams,and that tranzode intelligertly at netwak boundaies. By leveragingthe Mbus conept
developedin WP7 ard the mediatools develogd in WP4 we have provided a soid bask for the
development ofhese gateways.

Thework cariedout sofar in this work packagehasproducedconeps for and implementéions of
very valuabk corferendng / telephonyinfrastucture componets with vaious immediatdy obvious
area of apgicaion:

e Within the bi-weekly MECCANO manaement meetings hdd over the Mbone, various
applcations ae d pradicalimportance

# AudioGat andStaGde alow to bridgein pegle from anywhereon the PSTN/ISDN/GSM,
paricularly allowing themto paticipate in importart decisions/ discusion while beng e.g.
on busness trips where there may be no, or no reassonalke, Mbone or evenlIP connediity
availabe.
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# Themulticast-to-unicastelays can be usedas temporaryworkaroundfor the currert problems
with poor intermaiond Mbone connetivity. They will allow us to arangefor temporary
unicast relaying of traffic between partner siteswhen multicag comedivity fails; in addtion
to comeding thosesitestha lack multicat connetivity.

* In addition,atthe patnes sites variais pedfic gpplicationsareenvisbned.for example

& At UCL, the UCLTranzoding Gateway is sedto dlow patticipation in Mbone sesiors from
home via dialup PPRnks;

# At the Univerdtat Bremen,an intercomedion of the university’s phore systemand StarGde
is envisagedto circumventthe insuficient number of PBX ports (and hence individual
phone$. This will allow us b provide dred reachability of dl the regach grougs employees
via a combinaion of Voice over IP appications (baed upa the endooint sdftware delivered
in WP4) ard convetional telephay.

Further areasof appicaionsare congdartly beinginvestgated (not only) at thesetwo sitesto smplify
(local) cdlabaation and improve its efficiency, paticularly including seamlessintegraion of
computer-basedommunicatons (web, voice over IP, multimedia corferendng) and conveniond
communicaton twls, sut as(mobile) telephons.
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