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Ahstfttcí. - Thc encrging corcepÌ of h],brid networks and thc 4'h Network Generâtion raise severâl issucs oíneí\'ork iÌìterconneclion and Quariry or Service. As trìis next generation ne1*,orks consider dìÍrèrenÌ typcs
access technologies, such as GSM. Wi-Mar or DVB, some , 

"ry- 
irnponunr 

".p""r, must be explored in óicìr.nÌake possible to deliver seÍvices through thcse neruorks wirh .na_a.na'çoS. A particuÌar aspect ol

::l:::ï i,::ìl:ll.:rrt ,s rhe massne presence of mobite teÍminaìs as the nraìn ecluipments f.oi accessìrrg\crvj.cs rnrs$or[rrÍn5 1.. prcrcrìt some discussion abôut Quality of sen,ice in a heterogeneous letrvork (oì
con!ergent enr ironnrert). trkrng inr. !onsideÍation thc corcepts oieoS Broker and vedicaì HandoveÌ. ìn orderro ìnÌrrducL a l ,1rne$ork l.r .o \erg(r.r erìvijo|ment. $ ilh rìrub,le lc ninaL.

Kel l/or.ir - coìr'e.geìrcc, n'obilìtv, muhimedia services, veÌrical hândover, euâlity of Service, eoS Broker_

I Introduction
Srnce tbe carl) timcs ol tbe Irlernet both
l(lecon.I LI -" i.tÌ "no oa a t.(t\otL et ritorÌ Ìeurr
have nÌánl interfàces ìrì order 10 provide acccss to
servrces. _fhe contìnuous evolution of üe
teÌecommuniciìÌion inftâstrucúre, inlormâtion
sen,ices anLl th€ typcs ofcontent tâke into account the
possibìlity oi supportìng gÌobal services from any
Rpe ofâccess nerlvork, in any plâce olrhe plâner. [l]Ihe r.ru.,. roDi . :r.ccs. re.lrJ,,Jorlre,. ju.h a.
CluDal j\ .le, lo. V,Li e aornrr unirãrron\ (CS\4/,
(;eneraÌ Packct Radio Scrvice (cpRS), and any orhcÍ
wireless ncl$,orks, such as Wi-Max or Wi_Fi are
present in peoplc daiìy activiries Ìlìrougl.Ì Ìnobile
lrh,rc.. Pcr .^r-l Dr:ir:r. A,.i\rdnL. \tDAl ôr \reI
llorcbouL.- 

^(cordirÌg 
ro .ercr rl nrper .,l jl.rll)

ll,e rnob.l( q nrn, . r ill bc llre .er preler.eì
deviccs for accessing sen,ìces. Ìn this colltext. Íather
than the al]ytilìc. anyrhing and anvwhere concepls
l:1. rl-. Oua il "l .e1i.c $r be :mponrr,r tor rhc
fì \r"ro i , oft,e (J\t.ciì\t,eL ere\tccl.,.

Í or-er ro pro,.oe.r ,\ ryp( ot ..,r,... ur.r -n1
.ôFìrnIniJJ.r^n pl"tlo-n. rhe irrreprrri.n hc.r"ee
ÌcÌe. ornrìrurìic"ti,, -1.renr. ord !ú,.ìpuler . e.$o.^
ls ân essenÌial task. Ilowever. it ìs not only about
r onne\ lir,u tntrr. ü L!, urL .. l-Lr al..o 

"bour .ou.iJ..,ng
lr,al Ìhis iritetjited nerrrork r,irl lr"nspur- drtlcrenl
npe, -l-tra[ìc. A\ rLe.e inrcgra(d ,nlrirstÌ-,.u.c
\ì,ill handÌc several $pes ol content, such as phone
caÌìs, multimedìa tÍaffic and interaclive content. it js
nccessa.v to consider issues about eualin, of Service
as a way 10 guârantce the usâge of the applicalions
provided to the eìrd-user. It is also impoÍant lo
consider how ro tarilf the traffic and whât âre thc

appropriate busincss modeÌs for such heterogencous
environment fll.

Thi" naper pre.erìt\ \o.n( r.l.e.l\ Jt OoS I.
lrelerug<,eou. ner*ork. r d J tr"mcsor^ fur
convergent technologies. It considers a platfonÌÌ for
mobililv, interactiviq, ard integration bcr\!een
dillerent typcs ol communication networks. Tlìe
paper is organized âs folÌo*s: in section rlvo ú is
discussed alìd dcfined lvhat convergeìr1 technologies
a"e, ac \vell d" Ìne a\D(\t. ol con!ergcn.<. ln sccli, tr
three 

'. Dr(\(.Ìted a di cL -io .hoür quJ,r\ Jt
service for hetcrogeneous network. In section lour
both the franìework and the differenr asDects áboÌÌr
rntegra iorr ber$c(iÌ d terenÌ l\ps. ut
commulìication neiworks arc prescnled. At Iart.
sr.rio rir< hr ,9. s, r e ret.ted q-rkc :rr,J ,ecr.or.
six has sone considerations about this work.

2 Convergent Technologies
Tn Ìl,rr sLen"r:o. con\eJccrìt le.lrJ,ologic" .rn b.

Jetrned a rrrc inreor3r;s'. u'non* tete\or. nu|li.dl:or
infrastruclures, distributed computâtionâÌ systcms
aÌìd cornpuÌ. r n( l$ ork.. j, o Jer.o pro\ idc tl,e,-. ut
iìll lind ot conlerìl ílô\\5 into rhe nerr"ork. rocludr "e
n1uÍtimediâ content, iÌìdependentÌy olthe termìnal or
the access netlvoÌk used by the end,user whcn

The convergencc olÍechnologies has at lcast rhÍee
ciiflercnt aspects: the network convergence! the
convergence oí serì,ices or medies and the
convergence of end-uscr terminaÌs.

Network convergence is an integratcd
ìnfrastructure composed by several types ofnctwork
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Fìg. 2 Video transmissìon oveiãffiO ne-twork

parâmeters of tlre MNO were tíanslâted to eosparameters ofthc IP net.work. The test was composed
b1 a VPIC ! rransmi"(ion orer Rtp (Real lime
Prorocolr wlhour .achirrg or bultering tn figurc 2 ,Ilre lran\nìrr\ton resulLs car) be observed $hen the
nelworl prìclcr drop$a"0..00. lhedelâywa. 1.5 nrs
ano Ìe tjÍer $as 0.025 rn\ Ihe \4\O nerworl did
not have enough resources 10 transmit such video. An
efficient adÍnissioD control mechanism should not
permit this hansmissjon, ard other retwork. such âs
DVB, shouÌd transmit rhar video.

and electromagneaic signals. In this moment the OoS
conrrol ', \ al for mainÌaining lhe quâliD ,. .-
$Ìrole rreÌÌ\orl. A pos.ible rolurjon tor rlrar ".1,r,rs rhe use o[OoS Bjoker I he eosB will handte \\.rn
lhe QoS parameler. ol tlre nelsor( Ìhar ir Delorj!,
and inlor'ì âll neces\ar) intoÌmaÌron ro e ,"bt. l, ,

Lonnecrìon beÌ$een t\\o oí morc eoS rdrrrrIi.rrrr t -
donarns. Ilri. concept is \er\ ,rnilJr ro \lr"r ,

Bandwidth Broker does in the DiflSeÍv archircclure.
Howçrç . çor I ÍrJi) hereroge eou\ en\irun,..er(
some rssues mÌrst be taker into considerá1;on
especialìy the protocols of eâch netq,o4.
infrastructure. Ír the proposed sccnârio, the al..
Broker is conìposed byj
. NM Module: receives dxlâ of the net$,orl

slatìslical ÌÌìodei Llehâviors (such âs delav.
i,trer. a\ailâhle barÌd$rdlh. pâcket ios.);

. Cor€ Modul€: receives data for âll moduìcs
and processes how to hândÌe the t.affic âJrd
sends the approprìaÌe parameters to coofigure
the net*,ork equipments by Virtual Rourer
ModuÌe [Ì5];

. Q0SB Dâtâbâse: srores the dara lrom neÌwork
statistical model behavÌors:

. Virtu:rl Rouler: seJro. conÌrol Ddramerêr. rô
rl,e nerwoì( eqrrrpnrerrrs 1{ t< J1, arrd crc"rc.
reÌationship between parameters used iì,,
each netúork re.lrnolog) and lIe re p<c...
protocoÍs) as a way to map simjÌar resources.. QoSB Interfâce: receives and sends
jnformation between eoSB.

Anv tralfic originâted in Ìhe SCS thâÌ musr cross
1wo QoS adminisrrative domains 10 reach thc end
user device should have its resouroe aÌlocation
negotiated by aìÌ QoS Broker in rhe tralfic narf ìr
order to aÌlow â new traffic flow inside eaJh eoS
Broker network clomain For rhis. the OoS Brokcr
anaì12e.. if rhcr e are rhe "."" 

. *.V *ror,*, u 
"n 

i,rt ,.ill i., n.nvorL 
"rrd.,elc.rs rlre appronr.are lpe

clrânncl Íiìt rhe lrãnsmt..:otì ot tlìc conlcllt. a: lt .,
depicred ìn rÌìe figure 3.

As in the heterogeneolrs environmenl it is possihlc
to hâve several types of protocoìs in use at the sâme
time, the QoS Broker ha.!,e rhe râsk of inforrÌrins itì-"
tonfigurarion lor lhe ne^\o,k eq tpnì(nt\ tor
rnapptnt tI,e chãr"crericricç of âil prolocol. i \ol\cJ
iì rhe Iransr.i.qion ol ân) \onrent. For in.rance. ir
coDtenl should be transmitted from a moìrile network
to the DVB ìnfrastrucrure (crossing rhe Ip backbone)
a mapping betweeD the parâmeÌe.s oi OoS oí all
involred prorocois nìujt be dúne rn orcer to Ìre
Ì el\\ork equipment. of lhe rrdflrc paÌlì interop\rat<
rcspecting the SLA rcquirements

Taking into consìderâtion the infrasrructure oí
tìgure I, which is based on the INSTINCT
architeclure [] 61, some eos considerations aÍc
proposed. In the scenario, more than one Contenr
Creation SubsysÌem (CCS) could exìst. l.hese
contents are seìrt to the Sen,ice Creâtion Subsvstem
{\CS,. and lhe(e poÍion\ ol rhe srructure are
responsible to format all contents in an âppropriate
manner to the end user lerminals_ Therefore thire is
another viraÌ component of Ìhe scenario. which ìs
câl,co Ner$ork Vnrrager O.JVy. ll rcceive- ancl
mdnaÊc\ (ìoS ìnlormlriol lr.m trÌe probe. and all
orher_ nel$ork equipmenrs. The NM is capable ol
building the network slatistical modeì behaviors used
by the QoS Broker in order to handle tbe network
resources. However, the NM receives informatìon,
but does not provide any suppoÍt lor OôS control_
tvhi.h mca. . 

'lral 
rlìe \\4 uill not irândle any eo\

limitation sulfered by anv service. Instead. the NM
sends alerts ând other reÌevant data to the eos
B oker e\alJrÌe. the nel\vorl \lâtc ànd perlorÍn eoscoirrrul hJ.ed o .tdticl.car Íxodel. storeJ in â
database controlled by the eoS Broker.

The OoS conlrol i, nor e.scnriaJ when con.icirrirrp
only the DVB or rhe MNO backbones. since rhã
structure and operation of the network auxranÍeê
,ome re"ource\ shen â .ervice js urrder rrrnìmiçrion
Whtn corr.iderng rhe Me topolilan ha,kborre or rlre
rrJro tr"n\nìi*ioì ir"elI rhe effecr. oÍ Lhe oele).jìtÌer and bandwidrh becomes ciiricai. IÌ1 the
metropolitan backbône severaÌ types of tÍâffic will
compete for the avâilable resoüroes. For üe radio
traDsmission, the resources could be limited bv the
eltbcr ot sevcral Dpe. ot inrerterence5. ,uch a, rair,
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the content providers compose the CDS that is at the\upeiior lâyer irr the frarncrror(. fhe rypec oÍ conrenrlo be lranJmìned by lhis laJer rre video and aLdrcstretuÌing, rnuhimedia content and data. The
rnulrinredid colllenÌ dillers lrom onll dudro ajrd video
L,e!â çc rt maJ cnmpflsc tnleracti!iq .onlenl. \^nre
e\dmplc\ ol ser\ ice lhdt lhe CDì lar. r c6u16 Ìì,., ,,.
aae:

. Irstant multimediâ mcssages;

. Businesstransaclions;

. Ìnleractìvc services, such as onlile uanìes or
vinu"l sroj( \i

. Video corferences;

. Inlormation services, sÌlch as lntener
banking.

An importanl leature of úe CDS laver ìs r.
prod.rce conlenl and .crvice, ir .er <ral toríu,.., 

"o, 
f,

oìe wrLJì ir\ os rpeciÍì.. euati.) of ServiJe. íO.\)
rcqutsttes tor tis âppropnüre use.

Anur'er j5\ue ol rhc .DS rc the pu.,ibrti\ ol rt,ë
rppÌication. $ojl sir. ditlere,,r .cc,irolopie" ofe-rJ
u"er der,i-e-. sinLe rl.er( drc grcr. d: ere ce, ot.
âvdj,lable re\ourLe, benreen rhern. \ .impl. e\irnfleì. the J terence b<rscc â pC ãnd â pDA. or
bet$een â PDA and a rÌrobilc phone

lhe .econd l"1er ol rhe fia.nc$ork r, c edBackbone, which is responsibÌc ior the
rrlerco ne.rion ot all .icce.. nLt\ôrk\ tr.lren u.er.
bccorne connecred, d o rlre CD). Jhc m"in feJturL
ofthe Backbone is 10 provide supporÌ for the svstems
ììrler..neraÌiorÌ arrd rlre rnanrgenrer I .v\len,. ot rJre_erccomiÌuntcatJon 

op<rtlor, i ordsr lo f.ovide cno

ly::"0 t"S conrrol â,Ìd rndnaceme r. and ",rnpon rJ
billirrg and serurity mechanism<

When rhe eni-user accesses the service and
content providers, he will do ir by usine rhe Âccess

Ncrsorl\ ldyer. 4 quite impon.inl ledture ot Ìht. l:r)F
r5 lhc cl,ang,np ol rhe a.ce., neruork rcchnol^gl
during the transmission of the data fìow in e .
trânsparent mânner for the user. This means rhãr ii
the user is receivìllg a data flolv lrom a cpRS
nctwork and for any reason he must starÌ recejvirq
tlìe d:rta lìou Ilorn d \\ r.\4a\ nelúÕíi. Ìl \ uper"ri j
nìust be snìooth ând transpaÍent for úe useÍ thr\
operâtion is called ,.VeíicaÌ 

Handover,..

4.1 \ rrticâl and llori,,ontal Handovrr Ì \..
Accordìng 1lr l5l, thc hândover is defined ir the bc a
rnobrle cn\ironnren., d- Ìlre prô1c.. oj .hd ci ' ,, or a

d:,t" Íìo* ot o e bâ.e "taliolr íbi5r u drì^tlrcr onc. re..
or4er (o n|,intrÌlì lt . .oÍìr.nuni.r ion pr,ie li I

happcns whcn tlìe sìgnel of and adìacenr BS ij rake
sÌronger than úe BS that is under use. ìhe han<loler scss
can also happen nearby rhe ceÌt boundarv. when ttrc ol S
q.a i1 or rhe.cnicedccrca.e,lbl. ln.hi. *o+ rtrr. i p
npe ol harrdorer i. cr ed .Hori,,onrat Hando!cr ....i
fh:. Irmc rndi. dlcs tÍ.jr' rlre lldr,do!<r proce,, oc.u.
beÍ\cer. ccìl . ul llr( sJnrc nelwor. tc(l,.rolug1 ir r.

Houçyç1. 1n" rrdrnc$^.k con.:de,-,h;, ;;,. 
"..,flow can change lrom orc rypc of access nefivork ro .!

rllollret one. I ot liì.. tcr,on. ânotner rvlr\ o \ tre
handover must be considercd: rhe ,.VeftrcaÌ proc
Hando\er. lh.\..rnrre rhan.inp^.\angerlre.e.. \Ui_
lhdl i\ undêr u.e: i imp ie rhe cninte.t tle r\pc, , o.l\
cejÌ Lrder r. c. I or e',amoi.. one ,rarirc n"" ..,r1 .r", irì lh
rlre lra ,"rn;.,ron fiorn a D\ B .ore ãIld tor âll\ red,of L,ac
lhl !Pk\ r.eÌsorJ. sili tu lrer conrl|uc r, o. e
transnission. ner\\

ln tlìe venicaì handover, some issues Ìnust be necc
considered: ber\\. Iìo*, to guarantee the qualilv of service cese

recessary for rhc serv;ce operâtion; (pro
(rvìrr
Io*e

5Ì
R
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As ËVEREST and DAIDALOS, rhere are orher
projecrs tundcd b) thc IS I Lurope progrâÌìme
IelareJ lo erìdro-end Oo\ trâme$ork propo\a..:
AQUILA (Adaptive Resource Conrrol for eosUsing
an lP-based Layered Àrchitecture) t2tl, TDeUILÀ
(Traffic Engineering for eualiry of Service in rhe
InÌemet, ar Lârge ScaÌe) [22], MESCAL
(Management of end-to,end eualiry ol Service
Across the lnlerner al Large) l23l and Moby DÍck
(Mobility and Differenriated Scrvices in a Future Ip
Network) l24l,just ro nane â few.

These pÍojects made iìnportant contritrutions bv
de,.gIing Oos 5olLrioÌc o\er lp-ba*rl rrer$ork..
lrnrrcrer rhe jriìrne\!ork nroposed iI rt . $Jrt L kc
in con-ioerãli, r, thc oÌher rlp<\ oJ neÌuor\. i. oiì Jp_
bâsed) thât a lerÌninâl (nrobile or Dor) couìd bc
attached to (wired, broadcasl, ând ceìlular nerw,orks).
Although Ìhe QoSB, BB and orhcr convcrgencc
.otrccplr of thesc oroject. are go;nE lo he usco â,
ba.iline Ìo rhe re.cJr, i,. rhc) $ ill Le (\ i"ed irì orJe-
to ìnatclì the mobjlir),, inreracrivity and convergence
criteria intended to integrate in a converged rvay
diflerent typcs of connnuDicatioo networks.

6 Considerations
The lramervork for hererogcneous nenvorks

addresses seveml questions of the convergenÌ
environment such âs qualiÌy of sel1ice- securìN- ând
Irrndorer proccJurec. fhe di,rnouriún ol eô\ ld"k.
between thc components ofthe proposed aÍclìitecturc
rs .necessary due to the complexity ol rhe
cn\.rro' ìe t. We beliere Ìh u.ints â eus Broker

'!rlh \ldl|.rr.dl rnethod. lo detejmi e nrudeÌ, oÌ ì .e
network usâge and the Network Manager to idenlify
the besl avaiÌable lvpes ol channeis lor eâch
Lrrr,"mission ,hr k .o\rng .lre po,,.lc J\a lcblL
5er'\r.r.) i, pos,rble to coÌ.rrol n ,ubn(r oì tÌ,c Oô\
âdministrative domain.

The QoS Brurer ârclì.lecÌure pre.erls a f^,- bl<
soluÍtoÌr jòr -d ri.-ioì conn,,r in lretLrogeneor.
environment- Wc belicve that each subnet should
have at leâst one QoS BÌoker in order to provide
âccess for il- The set ofeos Brokers should folÌow a
hierarchical struciure, sjÌÌilar to DNS (Domâin Name
System) archìtecruÍe_

Th , paoe. desc tìe. :rn onÊoinj sork. the
nrcrhod. de"cÌibc'l h(re dre bcirq appiied and *e arc
designing some ncl*,ork rÌ1odules, such as the eos
Broker, in order 1<l develop experimenls [siíìq :Ì
network simuÌaÌor in â $ây io asscss the p.oposed
architectures useful for the Instinct proÈcr Il6l
paÍlnels_
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