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relates to a tel econmuni cation network connecting a
first subnetwork and a second subnetwork, preferably
via a nunber of local |oop telephone |ines, a
connecting device for use in such a telecommunication
network, a nethod for transmtting data between a
first 5 subnetwork and a second subnetwork and a
conput er progran1 PCT Patent Application WO 02/41660

describ [ ti
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In this application, the following italicized terms are understood to
mean at least the following, respectively. A network is formed by two or
more nodes which are at least indirectly connected with each other. A
(network) node is at least understood to mean: any device, such as for
instance a computer, switching device, or other device, present in a data
communication network and connected with one or more other nodes by
means of a connection. A(n) (network) end node is a network node located at
the end of a network, such as for instance a client computer in a

client-server network or a telephone in a telephone network. In general, an
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net wor k nodes. A connection nmay be any suitable nmedi um

such 5 as for instance a cablecor a wireless radio
connection. A connection between nodes in two

di fferent (sub)networks is referred to as an,

i fedrmodggener atgomhalet atbgr nepes enlytransmit data. A connection
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It is also noted that both (de) multjplexers and
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Brazil, 2001 and K. Sklower et all, 'The PPP Multilink

Pr ot ocalt'is nbtelFead both (de)multiplexers and inverse (de)multiplexers
may have been arranged to simultaneously operate on two or more incoming
flows. It is also noted that both (de)multiplexers and inverse
(de)multiplexers are generally known per se in the field of data
communication, for instance from Alex C. Snoeren, 'Adaptive Inverse
Multiplexing for Wide-Area Wireless Networks', in Proceedings of IEEE
GlobeCom, Rio de Janeiro, December, 1999. Luiz Magalhaes and Robin
Kravets, 'End-to-End Inverse Multiplexing for Mobile Hosts', in Proceedings

of the 19th Brazilian Symposium on Computer Networks, Florianopolis,
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5 conmputer systens in houses with networks | ocated

outside the houses, such as thg Internet, there is a
w de range of possible data communi cati on networks.
Known are, for instance, networks where there is one

sBrgkd, 200haad K ovklower b adle Thd PREWMiudtilivkProivoeile IETF RFC

e S a personal 10 conputer present in
Eggﬁoggg ?@)g nnected with a dial-up server. The

connectp R c@ﬁi/muh%atioﬂsﬁe%gﬁﬁ*ks R %hﬁﬁeﬁvg@gﬁoﬁﬁbﬂeﬂ via a
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cmhwor]&.the first and second network. However, such
a configuration is inefficient because the avail able
capaci HrQ¥n exe fop m%t@np@me:t@m)é% i hete tbarm@tqm wggies
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e BQIﬂM@ﬁpi‘éseﬁt lﬂﬁ utﬁ@ hoti8e, i8RoAABAEE twith %Sﬁawubfbe@ver The
network | ocated outside the house. It is, fo

i nenaeden mayefer sty colmpaiseianPOMTa(plaixt Gﬂldrtblephome system)
house ri es multi s, far
i RS %@5@3} te?o%%%%% §§)g1§%ue§vvﬁ6§)eﬁes ﬁﬁgéPPﬁ%mtsr?éld other

| RlenBal t aﬁﬁfg‘?ﬂéxﬁtogn\ﬂéﬂﬁblg B ﬂﬁtsl?ﬁ? kil Q:ﬁ@é,ﬁﬁ)'ec@ﬁtdsﬁgfifc}rms the

for 1ns router. S Inter net wo
t baty hoderin a finst stibaetywadkvior theclosegtvalile 2o dlabaltp&dsrver forms
i nside the house The connecting node can then
o Brieta WP apeomd SRGtEPT Ewé@%uksl@% the beupey é’Vh&h’s‘é’nneCtS the

f @irst %]ﬁ& %g Cénd Hgtvlf&tkte Hb%ev%ﬁ' %12(9% b cgﬁ‘ﬁgu é’tlcgf i%n&le?élmg

sulta ata connect1 on. atirs
mkthpdectticngvaildide @upadlqbbﬁtmaﬂmebﬁoﬁfbe&%eﬁ e@he 8ebhetfiworks is

‘betmeen the subnetworks can be utilized nore

opot rdilizp tharpt\mmplétﬂlx usrizeddor moge of $habimy-esent in

e e DS S T AEh) s e,
connect these with a network located outside the house. It is, for instance,
known to provide an internal network in a house which comprises multiple
end nodes, for instance personal computers, and a node connecting the
internal network with the network located outside it, for instance a home
router. This internal network then forms a first subnetwork completely
located inside the house. The connecting node can then be connected with
another subnetwork outside the house, for instance the Internet or the like,
by means of a suitable data connection. In that case, by statistical
multiplexing, the available capacity of the connection between the
subnetworks can be utilized more optimally than when only one end node is

present in the first subnetwork, because, with statistical multiplexing, the



peaks and troughs in the data fl ows generated by the
different end nodes can average each other out.
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systens in houses of consuners, but also in other
networks, there is a need for gn increase of 5 the,
t hroughput of data both fromand to the end nodes. The
throughput to the end nodes is also referred to as
sead f@peghls n ¢ Hata flews lgevargipdtby theotiffehenieend nodes
odes is al so re{err to as upl oad speed”. For

i ﬁgpeaa@r?%e gach AEFut, different solutions are

known, riedvas ih gﬁrtl&ﬂbﬂ'i‘ﬁ S eERBHACKH RS Gbm gﬁfe'i?%%ﬁé}ﬂs in houses
connection by a broadband connection for h

| mﬂ icongluaerd, butelsein Fidrerimestvanks thare assa mmsedl féoxcan increase of
bscriber line (ADSL). or,_a d ec ion
vithe ¢ eta: o Givo bl £'R Ao G et Ther ShspREBpUE to

| av d |

ceg%;egq 35 38d 600136 500oRASNPLAI L b Re R BiSughput
cdndrachie @lmsl nedadowilaackfspeddocanigioadzpabde ForWhitasing a
i's usually bet ween 0.5 and 2 Nbps and_an upl oad speed

bé bygieghipity differexns @Obltmmg kngypvaaich ah s dnstssen replacing a

aisaffand 2bobdi G REA RIS L SRR TR Greh dRgiidua

bihdige! Bof ingthabs] aerrﬂﬁsyrhﬂl@mﬁcmélkalb@mc%@ﬂ 1in@"(ADSL) or a data
further increase of the throughput in the (near)

f wonnectidibwey the telausms@bd»é of theshohscowitipanetwouk tasted

" eiaide A e tiwes e ePla faeRlaas HOVES PRSP Bneoith

Ofth%@ﬁﬁo&lhtlﬁroaﬁﬁgha ohﬂ%&l&fk:m o oaa@ e(gﬁl n%%éflptamed

mul t1 plexing and escr
Pat kieh 1A|upha]i§tbed)WeWD002éAd%Mb@e@tml ahivp lombdpdaat between 0.1
i ncreas f the bandw dth. However, the proposed
séng Qéﬁﬂg8§ t he drawback that each 25 connection can

ly b
AT TN N
i rthteldrawfb@@hlthat dlohowstotieathropghbudis Sffictdnthy él@ent

maxi mum avaj | abl e dat a capaC|pém|s not conpletelg
usdanggrdshehesieawHbhe a Hasd fon st fawcheriaerrnse of fibe theoughput in

G SO BRIE 0 o BT s B et and
CaRehbire a\@lgﬁﬁéﬁt]sQ%%ﬁg oR{st - RIBMPROARE, such as for instance

the installation of glass fiber cables into the house.

The inverse multiplexing and/or demultiplexing described in PCT
Patent Application WO 02/41660 meets this need for increase of the
bandwidth. However, the proposed solution has the drawback that each
connection can only be used by the end nodes in one individual house. As a
result, the bandwidth is utilized inefficiently in time because, for a great
part of the time, the maximum available data capacity is not completely
used by the end node, for instance because the users of the end nodes are
absent for a great part of the time or utilize only a part of the available

capacity.



5 Summary of the invention It is the general object
of the invention to provide an inproved 5 connecting
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subnetwork in a data conmuni cati on network. In

particular, it is the object @f the invention to

provi de a connecting system by neans of which the

t hroughput bet ween subnetworks can be utilized nore

efficiently and can sinply be increased. 10 To this

e h ng i rovides a network according to
Eﬁmﬂh fy OP}’[}SE ‘Pelnnp%ch a network, the throughput

bet ween subnetworks in a data communi cation network

can be _utilized nmore efficiently. The data transmtted

f rom odt isothe groeal ehjett d's‘«b@ lpe'esbnalto ponpideem ImpBoved
bundI| onal c di sg?lSn ted ov

¢ ket pestBR BF Sapnetine & Trat edh BeRe
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FaaPhenRaR plhﬁééﬂ@eﬁ%ﬂdéﬁéﬁb‘% SHEOAE TRttt 105 the object
i of éhes ixbme\ttmrito povidee covnsctifgsystom b enuodasf Whlch the

capabl recei ving and/ or transm tlng ori gi nal

dgﬁlép paii hetween éﬁgﬁﬁvt’ SHRdr be B lgwémfe;ﬂ gwgnﬂryyand can

.otsimk)ly Qg%e\éprk connections in an

i nve tIpl'exed manner. Thus, a 20 plurality of

i nvers G‘oﬁiliﬂlé epll eeﬂmwhtlbﬁ|rﬁ'>évﬁi¢b SYB&RVeTK fecOFdinied8dlaims 1
each for a _respective node, while the different

i ﬁ@ér%elnrﬁuch ety ke rcbxce;ghpsmbgywpemubna‘vvgokan a data

{ L nt er subnet wo I ons t her.

aropBuSicalb B ERETH R be BARAT OES ellidicnlly The Futs
wfaﬂsqhﬁt@cﬁﬁaﬁi b ) ©nodsUsrshe m}ﬁ%}{aﬁ%&pl&@f 0f8%undling of
node, an inverse multiplexer and/or 25 demuilti pl exer
cpepﬂsmltcommMem dee diztebatedbyer fher muliiple ittexsadmetwork
node,

[ d
wpEhedtEhaveiie e BoRdEioRbeae A Eauprear EomNGr eades. To
R A S R R R

s UGhné:(ﬂ:[tﬁfSC BHach of¢lie oedes Buedp abdan o eddeidingdemid@sti@nemitting

for. 30 |nstance placed in different housjngs, each
wioriginal dafa Whishatedranugifitad ovey Huoaharssggyrality of

P%&%&Q&é&%‘%ﬂ %gnegtlons in an inverse-multiplexed manner. Thus, a

plurality of inverse multiplex/demultiplex subsystems is provided, each for a
respective node, while the different inverse multiplex/demultiplex
subsystems share the multiple intersubnetwork connections with each
other. On the side of the nodes, each inverse multiplex/demultiplex
subsystem comprises, for each node, an inverse multiplexer and/or
demultiplexer coupled to the node.

Preferably, for this, at each node, use is made of a separate
connecting device which is, on the one side, locally coupled to the node and a
intersubnetwork connection and, on the other side, remotely coupled to one
or more other(s) of such connecting devices. Such connecting devices are, for

instance, placed in different housings, each with a, for instance, regular



connection with a | ocal conputer and a, for instance,
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| ocal connecting device provides the inverse
mul ti pl exi ng and/or denultiplexing of original data
fromor for the local node. One part of the 5 inverse

mul tipl ex si, nals i,s comruni c teg. via the | ocal
i FOBRSEHoR: R loegdiremmuter 2BA G 4010 mbangg, fyirelgss transmission

e e L

sdiie®, thédcat eomeedtirghdeied peerides ehe annesé m@t@@ﬁlﬁg&ndjor
form a subnetwork, w thout the term "subnetwor

i rﬁﬂwu}ﬁgolmmfromgmakdﬁ@sfgpm @ for thetloead qufiﬁefc)@ﬁawgé of the

1Q_ot he si de of the |nter net,\wo

coRREE B TP Heidh 3 E8n iRt B P60 B ieS pbpetwork
Vi@nhBeti6® aRaiditef 9&%@ coﬁyxnuﬁidage&l td ﬁ[eeélﬂhehr RYB/H8&ing
mul ti pl exers and/ or denultiplexers for different

nabiescesonrepather intersubngtworlf comeeatiomsr Al lmattmrthwmnse the

CRBPRBLTBR O™ S4eL e rPRBHEHIE Vi S DB FEPHAROrk, Without the

y {t}é?ﬁls'esuq)ﬁ@%v%‘fﬁ"' YR{Swhbthdy R hb&SFlel & ﬁ(ﬁ%o interchange

erent I ntersu etvvork connections. The data
t rtheninidssdgés ontsadaoffihel inte¢tsabhietwbrls ometchionk, for inbimnce

second subnetwork, by the inverse nultjplexer over the
i FERPSIBHRTIAS IR COBBIHER Vitohe %nneé’agg deffifier ect | y

connect g GUBE Blirc P huRFed FAAIGSY B3 AU B rors for

mul ti pl'e € | nverse nu a can

C ali¥Rré @ifindd¥s) cotnpared t@thwhisdlaf m@@ﬂitmabﬂldlﬁpleiéﬁ @ndthese
subnet work side. An end node in the first subnetwork

c aroddsultess dandwidthy ien¢oesearyuiondhaserabinatier of tradfie Srom the
t tt dat d t
R aBT B GRS Rl BaRRLRiHk 48y} Aftorent

”ﬁh&@%@bﬂ\é%bﬂ@b&aﬁé&ﬁﬁgmm for that 25 end node.
Further, the throughput can sinply be increased by

connect Th@ datwe tiemsnmbied feomnranbde ém shib ﬁest/\mbcnetwork to the
connec S W t e.lnverse nu | exer |

C GOV SUPRELY PRk, SIciH O SUBHIRET IO Cor Lo twork
t heo;u{e% phé 8F led\? &Hﬁ&ﬁ?} cmé&ga rtg%fe%,adax@gé HSLTROER as
SucC as an

or "1 nstance changi ng t type o
comrveedd pultigleandatah@hdanversk analigdox diatplymnbe converted into

a tsﬁer (gr?gltn%? dg};/; ;gglhneoxyglezggcdtr)/n%losgug’b%%tv?rgl/( Igll_d%O %41:1/ gx?é) ﬁgge in the
first subnetwork can thus use multiple intersubnetwork connections for
transmitting data. The combined throughput of the intersubnetwork
connections thus forms the total, maximum available throughput for that
end node.

Further, the throughput can simply be increased by connecting one or
more extra intersubnetwork connections with the inverse multiplexer. In
addition to providing the added intersubnetwork connection(s), this requires

no further infrastructural adjustments such as for instance changing the

type of connection. Then, the data flows can simply be distributed over the



7 al ready existing and the added i ntersubnetwork
connections via the at |east one inverse nultiplexer.
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connected wth the connecting system which each

generate a data flowwith a vapying size, the 5
fluctuations in the separate data flows of the nodes

can mytual ly conpensate each other. Due to this, th

datrgady gwstisre and dhe added @mf;ﬂréstbn@w& N e fr}tﬁﬁt least
tEﬁe%ﬁ@e@%‘iﬁuﬂﬁ}l&FéJ ows can have a uniformsize. The

of the intersubnetwork connecti ons

i s uti Wied ifehe filet cubhetdrk, dudtible hbled/ Btd @rActtd®with the
Further, then, proportionally |ess reserve 1o capacity

wnmmﬁm@mmn ghiioh epelagenerade s daiatﬂmp vegle At varying size, the

Spe di { {
B TS  scerra s T PR o Otrbaire S US: o
Of:oﬁlli‘)ﬁnéﬁ\éeé&'bh%h\% | hud€o ehisC Hes 88kd NowBRf ilwirke'thiMiplex
by way of exanple with reference to the Figures shown

i Rigrieds ollradmed @:om mhe\/ﬂepﬂrat& BlaFa flows cinalyaenmamifaid yize. The
shows an dat ni cati on network
a BRSFEHY A e BetWOTE; COpmRHARS Lafijized more

e fPUAE oth BB S <08, PR ?@a?@f’%“’@ﬁ@% legs reserve
Fiegpadtyfoagroaomim b datingy forhmatksandello ¢ bdiagsam. of an

exanpl g _of an 20 inverse denultlplexer suitable for
use i n%ﬁ@f@%@&@eép egod 1mem:Sgo thedmygreffdie et forth in the

S réf)wgasa Flﬁ!fﬂl (f{etg r Oa{s llﬁ 1f1ti WAHEEH 'cﬂ&ed in the
Ip n V &) n

em accor

d&’@% k'dféﬂ&@&iﬁe avith Q@férglm@gtroaﬂneo}hg@@e@m@wmn the
of subnetvvor and a connecting system connect ed

t deawing, finrwhicha dat a 25 conmuni cati on network

accor di the inv 6 sh aph wh
CF vt 1o ot P RBR Y Bhos i SiioiSerd BEh G dileation
S QWM of 1P 2 Fdo9dink: ﬁPfﬁHin%@ﬁu%nf' rst subnetwork 1 and a

second subnetwork 2. The second subnetwork nay, for
i nst and&g. mdw@ramlghtls@léys dhowt erbied:k drecgrialne of am eikample of an

subnet wor , for. instance, nprise r nore
f GRYPHSP Th \5& Sar vitalla domves in s Wﬁ@gp@eﬁﬁ@n houses.

Fig. 3 diagrammatically shows a block diagram of an example of an

inverse demultiplexer suitable for use in the example of Fig. 1.

Fig. 4 diagrammatically shows a block diagram of an example of a
connecting system according to the invention.

Fig. 5 diagrammatically shows a block diagram of an example of
subnetwork and a connecting system connected thereto for in a data
communication network according to the invention.

Fig. 6 shows a graph which illustrates statistical multiplexing.

The example shown in Fig. 1 comprises a first subnetwork 1 and a
second subnetwork 2. The second subnetwork may, for instance, be a
high-speed Internet and the first subnetwork may, for instance, comprise

one or more further networks in houses or networks between houses.
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i nt ersubnetwork connections 30,31. Both on a first

subnetwork side where they aregonnected wth the

first subnetwork 1 and on a second subnetwork side
wi.th the_second subnet work

e SR SRR S e SSE R EL  ctd
COECHES A AR LA g BB Bhorvor

nebwoektionsnd@811Botl on enfirdtsmibhe tworlk skledv hedah el Zarbonnected
con_nﬁ%eg, with routi ngln units 10 and 11, respectively,
vivEthrine deghbrebpeimorkdnwed onghsecead satbrpwonlpsidedebere they are
10- d i rate buildings, for

" NopRelY ERANE Lol AP LRR I AR SRk EMIRREK o o

nedasecaiieénd 80,3NeusamBnbetel dirit o FR e LRG 1000009, 10- 15
may have a_physically separate design or form an

i nt egr akkedfirstirotbaetwork I esmmrises netyenk madep U0 plds &he network
t i mul t ly,b | ient .

c HBist - T Yo e ROt b PA dipdeR d Sel apincctp Vs o ramtins

asufitd 20 LAH BN, re 55 QMVRLY, Wﬁg%ﬁﬁ@ﬁbﬂ%rkod‘on\ﬁb%d%% B8.38. The

gener al - pur pose conput er t conpri ses two no
t madeis s0- Enneaydeaciobkelogcatddeint sepmpty bujldang, for instance houses.

cqonnecting node directly connected therewith (the
r gﬁtl% ﬁiS,O mglb&% %%E/B’Y%‘élr mprg fodes pag i the gamed yildiag. Here, the
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S BB B RORS <GNP Sk oty 3 B g nteratd
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siufedtase elientycomp uter ofor anstagce doit sendingeminaile anflraperate as a
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30, 31 25 with the first subnetwork 1. The routing
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computers.

The second subnetwork 2 comprises three nodes 20-22, of which a
routing unit 20 is connected via the intersubnetwork connections 30, 31
with the first subnetwork 1. The routing unit 20 is connected via respective
intrasubnetwork connections 39,40 with the end nodes 22,21. In the first
subnetwork 1 in Fig. 1, a first routing unit 10 is directly connected with the
network nodes 12,13 in a first subnetwork 1, via intrasubnetwork

connections 33,35. A second routing unit 11 is directly connected with end

nodes 13-15 via respective intrasubnetwork connections 36-38. The end
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connected wth each other by neans of an

i ntrasubnetwork connection 34. Jhe two routing units

10, 11 are directly connected wth each other via an

i ntrasubnetwork connection 32. It is noted that the
nctedes1k? ard dSravectlee dwectly chenédted twithwhich othér byimeans of an
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s ufhieedecon & sodtidg urHy 18 @ndajhe d8e6ed 6ufifvRmniNedebe considered a
conprise nore or fewer subsubnetworks, “be connectea

wi Sesond spherbnemyarkiprtks fost dibheswarkhbr wi se from t he

exanpl e 0 in Fi.q. 1., Further, the first and _
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i ntersubnetwork connections shown in Fig. and/ or ’
edeavecoping topotrgy ar diffeewshenvost.i Ingpantidulai, the ssbawvtworks 1,2

in Fiag. %“ The routing unjts 10,11 in the first
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al so havgdje_ gi fferent design. The routing unit 20 in
t FOTIBEGHAIVY ART by aepany efanormor famersdian the number of

d [ ' for. iastance,, be desi gned

g BhE et RO n o in G 225 Gp e R pore or
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arranged to receive data signals transmtted from
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exer (in_the

t he_exampl.e.shown, the i nverse ti.pl .
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f lean9le @hbial FHABAWHIGNH escribed in more detail below. However

the inverse multiplexer may also have a different design. The routing

B

unit 20 in the second subnetwork 2 comprises an inverse demultiplexer,
which may, for instance, be designed like the example shown in Fig. 3 or
otherwise.

The inverse multiplexer in the first routing unit 10 is arranged to
receive data signals transmitted from those end nodes 12,13 to the second
subnetwork 2. In the example shown, the inverse multiplexer in the first
routing unit 10 is arranged to receive a data flow of original data signals
from the end node 12 via the intrasubnetwork connection 83 and a data flow

of original data signals from the end node 18 via the intrasubnetwork
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connection 33 and a data flow 30 of original data
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15 subrigigvarverde nﬂ[ﬂﬁﬁlmeé peodBl thdk&oedVed, Bridi€al data signals in
routing unit 20 in the second subnetwork 2 may, for
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t OB EPHal- data signals frominverse nultiplex data
and tr ] : r: r..gi:nal S| l.s on,
oo oSt RSP AL AR D Doy
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| ¥fensemaBehWRiKex data transmitted by the inverse multiplexers over the
intersubnetwork connections 30,31. The inverse multiplexer in the routing
unit 20 recovers the original data signals from inverse multiplex data and
transmits the recovered original data signals on, for instance to nodes 21,22.

By the inverse (de)multiplexers in the example shown in Fig. 1, the

nodes in the second subnetwork 2 receive the original data coming from the
(end) nodes in the first subnetwork 1, while all nodes 10-15 in the first
subnetwork 1 can use the data throughput of multiple intersubnetwork
connections 30,31 present. For each of the nodes 10-15 in the first

subnetwork 1, the maximum throughput is thus the added throughput of

the intersubnetwork connections 30,31. The maximum throughput can
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connections 30, 31. The maxi mum t hroughput can WO
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diisveisbuhalijlbe data. However, the inverse multiplex data may also be
directed to the second subnetwork in a different manner. For instance, the
inverse multiplexer may transmit the inverse multiplex data to the
intersubnetwork connections via one or more separate data channels
connecting the inverse multiplexers with the other intersubnetwork
connections 30,31 and over which no other types of data are transmitted.

The inverse multiplexer may be designed such that it distributes the

inverse multiplex data over the intersubnetwork connections 30,31
according to a predetermined distribution criterion. The inverse multiplexer

can then distribute the data with or without mutual tuning to the other

inverse multiplexers in the first subnetwork 1. For instance, each inverse
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then distribute the data. wth or w thout nutual tuning
to the other 30 inverse nultiplexers in the first
subnetwork 1. For instance, each inverse WO

2004/.109983 PCT/NL2004/ 000406 2.multjplexer_ can
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average size at tine t2 Then, the relative peak

heryin 8, of thaaveradessipa of the d@tw paoindigated hynaynew A, at
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| ows © |nverse mul tiplex data. Further, by buffering
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| Bepaidg florisgifrialeckat multiplextdsta OF urihiee, by buffeeintg in, for
flows of inverse nultiplex
instance, the routing unit, peaks can be spread in time, so that the (relative)
peak height is likewise reduced.
However, the distribution criterion may also have a different design.
For instance, the inverse multiplexers may be arranged to split the
incoming original data into two or more different flows of inverse multiplex
data whose sizes are proportional to the throughput of the intersubnetwork
connection through which the respective flow is transmitted, for instance
when the intersubnetwork connections 30,31 have different throughputs.

However, other distribution criteria are also possible, for instance

based on the number of nodes connected with an intersubnetwork
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i nt ersubnetwor k connecti ons 30,31 have different
t hroughputs. However, other diigtribution criteria are
al so possible, for instance 30 based on the nunber of
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exexyylfer nistamcd, beanarededwithphexetera@bnstwnmt doinection 30,31
and/or the intrasubnetwork connection 32 between the routing units 10,11.

After receipt in the second subnetwork 2, the different flows of

inverse multiplex data can be converted into the flows of original data
again, for instance by the example of an inverse demultiplexer 200 shown in
Fig. 3. The example shown in Fig. 3 comprises two inverse multiplex data
inputs 201 for receiving incoming flows of inverse multiplex data. An
inverse-demultiplexed element 220 is connected with the inverse multiplex
data inputs 201. The inverse multiplex element 220 combines the incoming

mverse multiplex data into one outgoing data flow by inverse

demultiplexing the incoming inverse multiplex data. In the case that the



25 Fig. 3. The exanple shown in Fig. 3 conprises two
inverse nmultiplex data inputs 201 for receiving

w0 pev9g3 f | ows of inverse nmultiplex data. An PCTINER®@000406

10

15

20

25

-denul ti pl exed el enent 220 is connected with the
inverse multiplex data inputs;i201. The inverse
mul tiplex el enent 220 conbi nes the incomng inverse

mul ti pl ex data into one out %oi ng data flow by inverse
3anyeisa e piex date pee ppreiatad Wikk the invanse mpplsipleparal 00 of

| Rpst h . 9 PCT/ NL2004/ 406 .
|2 83555 8ot 06 Y00 A0RORA, AR N i

| yetteeinkeldd @éRxdipldRér 220 t&hBerdultigleger BEMEdEndched with the
the nultiplex data. The out goi n% data flowis supgl i ed

bynverseimubiinlexee At The demultipBxes 23 Ocenovers pheftows of
210. t i 1,0 the ] t.i pl 0. Th
GomRRDR ot Bt intfpabe HERSSH Bl B LG, ThP aafovered
dafreihaPMA I Srd mxg%ﬁe By tfe MRS @%@-fo El@%a

recovered original a are then supplied by the
demibtitp2@X ewhizhOmby, Matinstamae po g 20X e vdrimsletadawith or

instdanqzte} Fig. 1, be connected with nodes 21, 22.
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[in in Fig..4 represent i cal nections, .
bR sion R RiERts bRt RO AR G R Shetseceive
dihi6ReM 48t hhHSS traf¥ih it S hEREVIERML bEPuSyitRAE 19f thide
transm ssi on equi pnent (not shown) in 20 the routing
urddssiranibnt dfethehdsgiac The dimenantHigns repesent phykieal connections,

rougi ng units 10a-10c are each c_onneci?ed vvithiﬁeach .
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I the routing units and the physical connections present.

The routing units 10a-10c are each connected with each other by
means of intrasubnetwork connections 130,131. The routing units 10a-10c
are also connected with further nodes 1-nj, 1-n2 and 1-n3, respectively, in
the first subnetwork 1 by means of intrasubnetwork connections 310,311,
312,313, and 314,315, respectively. The routing units 20a-20c are each
mutually connected by means of intrasubnetwork connections 230,231. The
routing units 20a-20c are further connected with nodes 1-pi, 1-p2 and 1-ps,
respectively, in the second subnetwork 2 by means of intrasubnetwork

connections 320,321, 322,323 and 324,325, respectively.
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frrst subnetwork si . Here, the (invérse)

( d2kotibhj ippseesolthe, upitstIa'i',d dJZé.ctmn tihemfthestec@d subnetwork
subnetwork side 1' functkon as, (inverse) multiplexers

f exdedita the Axsheahraiworksia Ke first subnetwork side

f1 'unct i O as%(e <Elq‘ér se;]&%gghbi ?Ie%&%%%l’\fqo]iré 21%}??%%]%8)5

f s@Phéorkas@nd’ fuﬁéﬂi@&h%&xkre%éj enltigloxéhefof dasd transmltted

S%r%rgttﬁg E'il;stssllgbene%c'vv.orlcixs)in(ﬁaelr'stglt e stelc?c?n stggr?ét%\?c?rk side 2', while
they function as (inverse) demultiplexers for data flowing from the second
subnetwork side 2' to the first subnetwork side 1'. Conversely, the (inverse)
(de)multiplexers 211, 212, 221 on the second subnetwork side 2' function as
(inverse) demultiplexers for data transmitted from the first subnetwork
side 1'to the second subnetwork side 2', while they function as (inverse)
multiplexers for data flowing from the second subnetwork side 2' to the first
subnetwork side 1'.

In use, data destined for the second subnetwork side 2' coming from

the nodes 1-n;, 1-n2 or 1-n3 connected with the respective routing



(de)mul ti pl exers 211, 212, 221 on the second
subnetwork side 2' function as 25 (inverse)

waeleoml109983 exers for data transmitted fromthe PCT/NL2004/000406
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subnetwork side 1' to the second subnetwork side 2',
whil e they function as (inversg)k nultiplexers for
data flowing fromthe second subnetwork side 2' to the
f| rst _ subnetwork side 1. In use, data destined for

Hosgisnutnplied teithe respedienige (demusdllHEhe

T eA b g i
10srekOnttlRs8 YoRhe ethdrSe (DSni @ ?&&&-\/1@1' %cg ocal
111. The loc (de)nmux 111 nultlp exes these ata

t oda)mudtiplereral 11 ph@(re@amsmﬂy drataeﬁmn $he hedes tlenﬂ; |lenz and
121. the | |
b Pinesh by Wi Tin ttiockt Rhsoppasies Touing he
no&’ﬁﬁ 1hat oc. jl‘Hézm%@f’seQd%)}ﬂﬁltlﬁl%§&efﬁi Y&{(&TB ii]%gplg%%s the

connected to the respective routing uni
i nmaﬂ’sple@cd@tauhttmm @xaore ddwisrof énearsouhtiltilex aatd.MBhose flows

rrultl X data in t nore flows of _inverse
4 Gieoraar e dTch Gitkrenb ey e WaompHBlsnt 442ty dhe inverse
112 [
S50 A AL LI S8 s 1 e o

I co@eys inhubtipleafdata frdid @he QliffetdrtRotindahité 1OAL 1R The system
di fferent routing units 10a-10c. The system

O@P}mp tipleages 521 combisedihesincoming mj\mrﬁg nilviplese data flows to

t at a .f t. | f. data which
"” 4 ek 03 i e i RS et et the dntsecapBnork
3Cbbrﬁ@6ﬁ6ﬁ§ 801 %Whhedtb8 Wik RBS trééi%cﬁ@@)(ﬂ'{?’jn%{éltﬂgﬂéﬁfr {fthe second

the second subnetwork 2. 15 The f
t reafbnetwoeld 2t 0 t he second subnetwork 2 is, on the

d d h of th
ot or subNRRRBT# G igeerinisee Shn Do opd-apetmopk 2 i, on the
S Yslc6HY (qu)l%(gllkpélaé%r fgxlg%é}{'??ﬁ%mngér%%et\%gfﬁ ' ng

units 20a-20c. I n use, eac syste

( demektiops 6@&@32 teival by assyetdm dfe @paltiile e m geach of the
i's substantlally opposite to the nethod of the 2

;ﬁ“@ﬂlémg(a fnd0p; 3lce ke ige, 1eEEboef thrge system éd@bmelﬂtwlaxers 212
a5 NGB 5L PSSR A 0 PSR o e
]g Irsr‘ylg,iﬁémt(ﬁﬁﬂnﬁltﬁﬂékélﬁ T12VE e HESEUIDREGYEE Sidb2it. Phe SHEtem
(de)multiplexers 112 thus recover the flows of inverse multiplex data which
have been transmitted from the inverse demultiplexers 121 on the first
subnetwork side 1', by demultiplexing the incoming data into two or more
flows of demultiplexed data. The flows of recovered inverse multiplex data
are then presented by the system (de)multiplexers 212 to both an inverse
(de)multiplexer 221 in the respective routing unit 20a-20c, as indicated by
the arrows 244, 246 and 243, respectively, and to the inverse
(de)multiplexers 221 in the other routing units 20a-20c, as indicated by the

arrows 240-242, 245,247 and 248, respectively, which may, for instance, be



subnetwork side 1', by denultiplexing the i ncom ng
data into two or nore flows of denultiplexed data.
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then presented by the system (de)nultiplexers 212 to
both an inverse (de)nultiplexgr 221 in the respective
routing unit 20a-20c, as indicated by the arrows 244,

246 and 243, respectively, and to the inverse
( &@fﬁ%ﬁ&?’éﬁé’@%sg&ﬁﬁ%th% awrepveihe ingrasvibnetwork

20a- : hpdd he.._arrows -2 245, 247
g Ao BE SO U Dy W R8s
2004/1QHE§ﬁmﬁﬁﬁéNhgﬁﬁﬂﬁﬁﬂﬁéﬁﬁzzizoﬁﬂﬁﬁé%HeQﬂﬂﬂﬁﬁﬁhumnnng
tr nsn1£t|ng these flows over the intrasubnetwor

c < 01 Bseversgl inverse demnliples plesa it @ flow of BEverse
i ., The i .(d I tipl. 221
C kMl R S bl Ao RO BB s bt e B frsigrse of the

| ndetlsRl eamead out 9K s tidet @ieﬁfn%?ﬁiﬁfeﬁe?é’ ?%f'fn e first
demul ti pl exed data by a met hod which I's substan |5ny
t katbineYwprle e inverserétehmaldplexiees 281itin yuting unibee2GL20c on

[ tipl 121.in_t first bnet k. Th
 ABk R n SR Svpfesiad 2 351 nehovenieng P Ies ch spmesmitted
oqhmhhgeq@ggqqeﬁﬂgﬁﬁh&gﬁg&ghde 2' thus recover the

multiplex data transmtte fromthe | ocal
( de) mulEhetepeerdithiiltijlex Hatares presatettst fHel ieyeat a

ar resented by the inverse (de) multiplexers 221 to
I 6§%fm1(‘]3§)r{ﬁ¥ﬁrtsi Ietedpealdde)mylininxerscdllerwhink recover the

SCbngl oot la A3l RS LBSNFLSCLY HhRLRA
r édonenkipletdrginial pbabdt e @Rovérdd ASHRACHYEY Ko an

connectjon 320-325 which matches the data and transmt
15ntRsubiaetav erkegonmsckon §2Aotis whigh matehes thredddbapid transmit

r ' in the secon subpetwork 2. Faor data

¢ FE s PG thisdo ribeS TS nd ReHD Fukdr keoperdvelies fhasgecond

sghbabwesdk 4, the routing units 20a-20c on the second

subnetwork side 2' operate in a simlar manner to the

r out i nd'ouriats ttEsdtedfroththd sacond 20bsiwbnetR il thé dest
data transmitted fromthe first

S BRBSTERE b TRk eitin a0 ok emiasceont nebnotonligide 2

UobL eyl e e PO O, D550tk
subnetwork side 1' processing data transmitted from the first subnetwork 1
to the second subnetwork 2. The routing units 10a-10c on the first
subnetwork side 1' operate in a similar manner to the routing units 20a-20c¢
on the second subnetwork side 2.

It is noted that, in the example of Fig. 4, the system (de)multiplexers
can be omitted if there is only one routing unit in the respective
subnetwork, such as for instance shown in Fig. 5 in the second subnetwork.
Also, the local (de)multiplexer can be omitted if the respective routing unit
1s connected with only one intrasubnetwork connection.

The example diagrammatically shown in Fig. 5 comprises a first

subnetwork 1 with end nodes E1-E3, for instance computers in different



on the second subnetwork side 2'. It is noted that, in
the exanple of Fig. 4, the system (de)nmultiplexers 25
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the respective subnetwork, such as for instance shown
in Fig. 5 in the second subnetyprk. Also, the |ocal.
(de)nmul ti pl exer can be omtted if the respective

RS SETRSEL S M S0t o o

di L cal ; . . ) 20

o BARITPIGR 00, TER AP bty RefERRLIBER A0 S haVh an
compute naultiplaicfiapat tvithOv2eH tHGO9983connected with the respective

PCT/ NLﬁOO4/ 000406 18 houses. Each of the end nodes
E4RER0A8 apgiyer peyake inverse senltinlenasr etputs. The inverse

] i nl . T i . .
(SRR S s itk el Aok Bled RIS Evatem (epmtiplegpr, in
| tipaipradeh eﬂ@ingﬂe dbgignad asGorigaiEdleddt RIR3 having the

n

respective e node and two or nore inverse

nipagtismekisy obatgystem (deaultipdexar, Bs mdefm@fdém weredesail

t i.t h t d ti r, i
R e
Ri#¥3a Rayaiite B tinkWIEhADR 1. RY. RhcR o8 YRE g@ﬁtin$ elements R1-R3

(de)mul t1 pl exer, as is described in nore detal
hisr @inmieetedvbotBawithofhetdibet poalling nleenaets and with an

| g d wth
BUEFH PR RREh CoRISRon BACROST the routi ng ol anent s
-R3 i . ] !
R1-R3 dfle g SRANEc PR MM b8 PHIEL 1f SHdeinverse

ersupnet wor connectr1o

3(e) Bhdtipleker 400 doadescllwith tharndacdid Eans3iThaliical ifverse
a | ocal inverse (de)rrultigléexer 100 connected with

t te) adtiplsFers10esanpaeh sphib thisflay 96 data into two or more flows

) ' ch [ hi;s_fl
A SO0 090, LS aBFe t h Boveo
VirvdrBemultplsed M ¢didbey fsscé P fp itk rithO¥sufhs elements

inverse multiplex data can be presented to inputs of
t Rd-RauThae gowtingetingentRR RR3 tThasmitaipagt of renteoming flows of

R1-R3 t i t art of the .incom fl ows of )
HUSTSOIHIRPISH dataia an et RO DGR Wor R sbesh with the
. i o : _
SATEAGURR Db Bl G ARDER By SR 0F 0B o mvroe
noiultiplesxdadatia transémabsiid tledother trbetiaihdemeatd RAgR 3.

el enen R1- R3. Thus, each routing el enent Rl-R3 )
recei V'iguﬁ(ﬁagmosptmg@lpgl@nﬁlﬁ}ﬁﬁ r%;gelves not only inverse multiplex

data from the local inverse (de)multiplexer 100 directly connected
therewith, but also flows of inverse multiplex data coming from the other
routing elements R1-R3. The flows of inverse multiplex data coming from
the other routing elements R1-R3 are guided to the intersubnetwork output
by the respective routing element R1-R3 and mixed with the flow of inverse
multiplex data coming from the local inverse (de)multiplexer directly
connected with the respective routing element. The routing elements R1-R3
thus function as system (de)multiplexers. The data flow coming from an end

node is thus distributed over two or more intersubnetwork



data fromthe | ocal inverse (de)nultiplexer 100
directly connected therewith, but also flows of
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el ements R1-R3. The flows of inverse multiplex data
comng from25 the other routifng elenents R1-R3 are .
guided to the intersubnetwork output by the

respective routing el enment R1-R3 and mixed with the
fl %‘fthnﬁv@]séo%m iy pesmple alldstaraybnebrenkeonmsetipns

[ g\fgées& (de)nmul tipl exer directly connected wth the
respective routing elenent. The routing el enents Rl1-R3

t hus f ihds aled passibystlen indeladubittheleensdesTe-BRitohe or more
flow coming froman end 30 node is thus distributed

ovEbsthretyorks age icanvecia® Wathéha Ivprse oavltgdess. For instance,

. ) ; o
A N R L M SN R A
| Svigich @epRssk Bb&reirBake tREE 8aWn&lied REtIEAGtREF ﬁﬁdﬁgﬁﬁw

one or nore_ subsubnetworks are connected wt
i Ageperdivesubispbasevorkrdhei nwihisahoetworksnanypfok isstranee sbe

S T .
fupidiglet BOARS of An NRFHEIRAOVINS. @Hg%%ﬁmgwogﬁfcan then be

subsubnet wor ks may, for instance,

nebnoedtsd by medheobilie bmmmesingaydtdrhavithtanstvadrives different
may be the server of an |nternet Eroviderz

I
Titze S HiRh iMeeRrOmE D Bk pPaaithe peenchegHataor #li yherdifferent

of ..t i t Wt h network in di fferent
OB RS A IR SD uR AU lfof AN can
nehwhMeseianwiteesdi ddsadie For irdthh@ShE b NR IMEFRAShk, 0P the

addi tion, the intersubnetwork connection can then
hagtergubneterosk sonmsriion nfayr compriam esishingbaes suthas a rented

radio Jin or.t.he .intersubngtwork.conngction may
C3ffsy thia¥hSpidige thh dieCe SRR SRYAERE O F intinie lass
t RehabMicH D Awegntdigeecessity for installing, for

i nstance, glass connections between cities. The

i nt er s (renterskiboetwendk ¢amecBidhs H03-308 vhehs seandl subnetwork
SHHE P eGP ORISR IED P RGN BN Biirouting
PP R LIS RO AL o5l S,
ddde)rhulvipleddr 2. &he flows of inverse multiplex data from all three
intersubnetwork connections 301-303 shown coming from the first
subnetwork 1 are inverse-demultiplexed by the inverse (de)multiplexer 222
into a flow of data which is presented to the local (de)multiplexer 211. The
local (de)multiplexer 211 demultiplexes this flow into multiple flows of data
which are presented to suitable intrasubnetwork connections 320-321 in the
second subnetwork 2'.
Existing subnetworks can simply be modified to the example shown
in Fig. 5. For instance, an existing configuration in which there are one or
more end nodes, that is, personal computers in the house which are

connected via an ADSL (or cable) modem or router with a network located



i nt er subnetwor k connections 301-303 shown coning from
the first subnetwork 1 are inverse-denultiplexed by
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which is presented to the |ocal (de)multiplexer 211.
The Ilocal (de)nultiplexer 2112a@enultiplexes this flow
into nultiple flows of data 25 which are presented to

< cubide Shp houae (beointSms g Mot ks iomplip e in
ber; pogli ﬁ‘dﬁ%s%&léélﬁleeeﬁmtgr%g‘%ﬁ@ Ioh&r%aaﬁqth%ﬁx Ht:%‘zéuitabl

i nstance, an existing configuration In I C ere are
opeovided vaith secumpotiepropitah drdarderase pabviding itierse imultiplex
the house which are 30 cqonnected via an ADSL (or

c AppebonalifEmaad t?'@mO@Ferwmrd expat s gantegvipglessly

(RanrRpd ek N o o b Hef B 15 AR, the

I Foubdrd .cah. bdenridesd BHE endahes FNPliidlesOlochherdaomiéiifork (WLAN)
can then be suitably provided with a conputer program
ordetvigediraven pes se diraesheder relesa netyypak connections, such as for

f ti it dth t in.diff t
SRR R S S R
KT RehetiforkEQind Agialae, the routers can be

connected by neans of a Wreless | ocal area network

(VWEAN) Thtein teesmmimople coseedionmmaedsabe atieslsshandepinprise,

LB FESRB0G B P SR Br D, RGOS PRCBFRLY for installing

Raof ' ks
CORREER AT ASHAR 04 KA AR SRS, o HeRp
i n®halveidond radi o connection, thereby avoiding the

necessity for installing special connections with
hi gh t Hngihgresiamplepshomyin Feg. 5, fhe e ofthe gumber of end nodes

COEE ey L DRI AL 0 B O e

o er o

| Nda@lasith Rebblke pENBLE WoAESs hflehst eqifl tdEHatloi®ne
average capacity available per end node is at |east

equétrsubnetwerlotomrmetionnHemsybnat wWoalsoqmsaibde fonrovide for a
I CAMENENIEN S TER LN A REE w—,
| NI ERRE MRY e BRIARE T 1tA8 1B pHRiNE ‘%Wfﬁ@ﬁiidelé pt&portion of
al so possible to provide a proportion o
multiple intersubnetwork connections per end node so that the average
available capacity per end node is increased.

The invention is not limited to the above-described examples. After
reading the above, variants will be obvious to a skilled person. It is, for
instance, obvious to design the invention as a computer program comprising
computer code for carrying out one or more steps of a method according to
the invention when it is loaded in a programmable device, such as for
instance a computer, a telephone exchange, a router or the like. Such a
computer program may be provided on a physical (data) carrier, such as a

magnetic storage medium, an optical data carrier, a medium for signal

transmission or other medium.



20 mul tiple intersubnetwork connections per end node
so that the average available capacity per end node
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above-described exanples. After reading the above,
variants will be obvious to a skilled person. It is,.
for instance, obvious to design the invention as a

conput er . pr.ogram conprj sing 25 conputer code, for,
carryi % 1£%1§8 8%81%5 180} @R opmaore plementaica devirg, although

(o . : A : i bl e.
oo S LA ADEPeu ol oo RO IRRRL i o
exghaipde of Rig.dlytthe inversbédé)nkeltipiedtsanaf BEN6EREd in a same
program may. be provi ded on gﬁghy5|cal (data) carrier,

e

shapsieal devign grdheengirades dndiis exampld, the inwerse

c [ . Lum for .signal 30.transm ssian .or at her
IPRETE8 b s Bo B rpdbhn 0eRB LY gl derfies S5 the

alrgatiaB\elausnt A165, PN ASNES, iBhHE Rb&FBholvA & Fig]. 4,

devi ce, al t hough Ioglcallg separate, in a physically

i diejreant aup wherereeutpRds mayshadesigned ashme Eheiqdleonhecting point

Byl DS SO G RS, 207 1
exanpl @retdd8biy) V8¢ B itk bk B SutigR SR }gﬁ%de of "ocal

desi gned in a’sane physical device as e routin
eleosEnetephainedindso withy fominestaned) rorm A x Bl 6 ADSIN i n

Fig. 4,. different ipputs or &utputs may_be desi gned
adTAREERPS: dAe TesHmioER) 1agP dokReWNjiocr skilledirarapm andirgfers to

if lt{l&‘ﬁa&r ﬁ'l(%i\?\o%atl%Gnﬁéct?&{MB{neﬂie @g&gn}gd&geb%\%t‘wc{r% tgltttﬁ%ltﬁrminals

r
nt er subne connecti ons, use C

| @aph ih&ivepldnsibseribeys. Wi t h, for instance, normal, DSL
or ADSL transm ssion, The termlocal loop is known to
a ski | Hedhpaboun-deseribed, dhe finst anfdhesecond aubnétivak can

C SPRRIA Y By b T bkt S PRRER BT AR R g6 fpod about inverse
a@l@ungq@ﬁ@l@ iBathe € shibhstweikda bl snReSe H@nﬁﬂ%%ﬁﬁggn the

can 15 essentially be interchanged, so that
beecontbseyndiaprhizden apphies weinversa dgheakiiplgxing tothe first

LB A L A e o8 ST D o) Db dtwork. However,

SR ELPELER 0L AL !5 o oo o
communication over local loop lines, between terminals of different
subscribers and an exchange, preferably, in the exchange, a common inverse
multiplexer and/or demultiplexer is used for the different nodes. This
common inverse multiplexer and/or demultiplexer then transmits respective
recovered original data from different nodes on to different destinations, or
performs inverse multiplexing on messages for the different nodes in order
to transmit the resulting inverse multiplex signals so as to be distributed
over different local loop connections. One embodiment provides only inverse
multiplexing on the side of the exchange and only inverse demultiplexing on

the side of the subscriber terminals. This is sufficient in many applications

where much more data are transmitted to the nodes than from the nodes. In



the subnetworks do not need to be symmetrical. For
i nstance, in the case of 20 communi cati on over | oca

wo owp/109988s, between term nals of different PCT/NL2004/000406
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subscribers and an exchange, preferably, in the
exchange, a conmon inverse nuptipl exer and/or
denul ti plexer is used for the different nodes. This

common inverse_nultéflexer and/ or denul ti pl exer theq
t thatfrse the opiganal datacapReFagsarttgonyer dangkelgaal loop

d ic%&%%@@&n RRALEHE Bo{i?sl pi J}Ia%ﬁ%‘én‘é@ Shithakt ﬁ?/%%‘sfﬁlelﬁaplexing.

pe rns 1 nverse nu exi ng on-nessages

di f f er datadebles ebdbodident, d PhirbHOB6T invieRse irRdtipldxeds or
inverse multiplex signals so as to be distributed

oviemitiflereratare agarided op denside of b exclrngenfiadingtance one for

i d |y, i il ti pl.exi he si f the .
bR ea i GSer at bt Biih i Bttt odeR aBgei el via
ofmtigp R UREEE LB Gk MoRAbE o hfe bEidRdf ol £&88¢teldn

many applications 30 where nuch nore data are
t rdensuitiflexkn, or bhigimddeda tchanng foomtthe svibsesworlnfon@ifferent

2004/ 109983 / NL2004/ 000406 22 that.case, t . }
orm@{%ﬂre a%@%sﬁe%@v & §H19t1?%%s‘6\§%$ft%¥’01§¥?¥§|aéltae%‘élﬁmltted via
| QAR1FRNABSLLBACEF AR dhGBAAgS to the exchange

inverse mnult exing. I n another enbodi nent,
a pl ur d'hdé woodl "comprismgidots mloexrelside rthd gnusdricpl o omesor more
are _provided on the side of the exchange, for |nstance
orfébep elemends dhangaeantipped. nfhe watd "anipes mfefszf%*ﬁeamore than
framdi.tf t nodes received via nmnultiple
inIE?s%8ﬁ§%§grk connections are guided to a sel ected
demul ti pl exer, or original data conmng fromthe
subnetwork for different nodes are nultiplexed by
different inverse nultiplexers and transmtted via
mul ti pl e i ntersubnetwork connections. 10 The word
"conprising"” does not exclude the presence of one or
nore other elenments than nentioned. The word "a" does
not exclude nore than one being used. WO 2004/ 109983
PCT/ NL2004/ 000406 23 CLAIMS 1. A tel ecomuni cation
network, conprising - a first subnetwork;




a plurality of nodes in the first subnetwork; a
plurality of intersubnetwork connections for
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subnetwor k, each intersubnetwork connection with a
first subnetwork side and secamd subnetwork side; a:
plurality of inverse multiplexers, each with an i nput
which is connected with a respective node, which
inverse multiplexers are arranged for receiving an
original data signal transmdytgdsgromthe node to the
second | o subnetwork and inversé nultiplexing the
original data signal to a plurality of inverse

mul tiplex data signal for transmtting the origina
dadta siigiedecommuniepdion) retayquky cORPLISIRG subnet wor k

connect i i ihverse -nmultiplexed manner; a
pl ural %tfi;&gfsuglﬁg{]%%%ﬁul ti pl exers, each connected with

out put g WhirAitylsf #idesahithy fikt bilendtiakse mul tipl exers
and at l'east one of the intersubnetwork connections,

wher ei a Mucdlityysfiiatensubnepyeskeconnections dett eahngactinnaof the first
different . intersubnetwork connect.i on, and the systen }
b RB e 'S e St PER Sk d et DR e orction with
I GVREsR %uﬁﬂéﬁw%keg&d_@ 3hd 2LeR@lsavhervidik sigeond

subnet wor k, erein the 1nverse nmultiplex data
st gnal & duealégyedt nvarsem il tépleaery, eacR ovidh ihaenpnt which is

i nt er subnet.wor k connecti op; erein each of the system
nGPERRE é?‘fl\ﬁg @sregpﬁ%vgee%osfeo ¥k fpvueraR np Hiplerire Ace atanged

! ?c\(xefe%gix}ﬂ'f% ta'npt%r? 'nQ?HQTéi ﬁgﬂﬁ?:tﬁaﬂshﬁmeﬂaﬁpmoghet e tq(the second
i nverse mufti plexXers. Z. tel'econmuni cati on network,
ceubhesidik and énfdres mdtiphetingrtke o2pinabd pawighal 36 @plurality

nodes in the first subnetwork; WO 2004/109983 ) ,
pefinyerse mWbipders datusignal Firdransmittists the eriginehdedpeignal via

- SPR B e REPEER St kd b bR R lenea
CoRpRRdd:on with a first subnetwork side and-second

subnetwork side; a plurality of inverse _
demul t iapplexality, ofbsysheminn hitaplekenseaokh camméded ith outputs of a

COpESt SO A, B LESPERLLY, et MLED L OVEESE o eitork
OfohR¥&iciR, WHdrbR Excn8kterd! @fiSlexer is connected with a different
intersubnetwork connection, and the system multiplexers are arranged for
transmitting the inverse multiplex data signals to the second subnetwork,
wherein the inverse multiplex data signals are each transmitted over a
different intersubnetwork connection; wherein each of the system
multiplexers is arranged to receive and transmit inverse multiplex data
signals from each of the inverse multiplexers.
2. A telecommunication network, comprising
- a first subnetwork;

- a plurality of nodes in the first subnetwork;



recovering an original signal transmtted fromthe
second subnetwork fromthe inverse nultiplex data

WG e@nab®sand presenting the recovered signal tBCT/Nh&E04/000406
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respective node of the inverse denultiplexer; 10 - a
plurality of systemdenultiplexgers, each connected
wth inputs of a plurality of the inverse
demul ti pl exer.s apd at | east one of the

i nt er s FoRREABEX OE B AERIbNGhY orkpenrgilonsdhr sgrnagtion of the first
d ' s i1 h j f nt .
OB Fi & ssERIL At sk owork comnection
devithtd fit®seibaetworlaside ngrlsdcendrsebabkivotk kiag; | nver se

mul tiplex data signals 15 fromthe second subnetwork,
wher ei 2 phgalipy ef swensd depudiinlexe ss, siaghavidh ameinpagoihich is
recei vetd Ovﬁfz ardi ffter ent ,i nt §r ubnet vvo(ik Cﬂ:n ecti on;
WHEPBPFed At P gt FPREIES BP At IR 1RV BTy ifpiplexers are
CRRRRAEIPIT releitvidd 8 Plbrdl Ry S Bvande irh Al i®flex $AEA signals,
signals to each of the inverse denultiplexers. 3. A

t geegringavariginahsignel kraasvutddfgomahel sticomd subngtwork from

rein the 0 j ntersubnetwork connecti opns conpri se.
it aprssmulivleSofia Sieps ot gnaane SRS ecpvered Signal to
t gg&q i C ' .claim 3,
V\ﬁglr%gl%n at iﬁ%@b@%"@ggﬁ %é%ﬁ?ﬁgﬁ? %(?rét subnet wor k
si-de argeplhoalitedf kystdinf denahiipleseisiieads conbectdd with inputs of a

t el econmunj cati on network, according to any one of the
pridesdiyeithednyprse demukinlenersapdiat leashiape ol Bheh

R 58 BRI op BOE s Y B

a con@@bicdakithmn aiffaeat BitetHEbnAWRLE @ofRBHidH, RIS system
and one of the system denultiplexers, wherein each

r slamnlinlexers dreranranged framgceiyingithd maerse multipléniata signals
data signals with the nodes, is,, without int.ervention

ot ameit et WP s0bH Bo B tse PR AT G0 BUUHBISK G4t Stenals are
Ot IR FeRbiveADvERal Siffe RUINAEL QDLW R0 EGSRREDHY & HRPER: each of

and via at |east one of the routing units wth the
ottfher sy taln slemimaltipiloee s dagaonineetiowdt ti@nshit inverse multiplex

tel econmunj cati o efwork according.to claimb5,

8 figng S!tea@@ﬂ ke Grvarme deBHIPRiERERPL s i s
C%nectﬂer&@%&ﬁﬁﬁgh% ncé%g%%ahgﬂdmaé fo Elb$mS1 or 2, wherein the
respective node, and I's connected via a Wreless
t riansisSud sk BnorloEnatdctions tomprienditioradl ioeal Mbp beldbhone

| east one of the other routing units for interchanging
connections.
4. A telecommunication network according to claim 3, wherein at least
two nodes on the first subnetwork side are located in different buildings.
5. A telecommunication network according to any one of the preceding
claims, with routing units which each comprise a combination of one of the
inverse multiplexers and one of the system multiplexers and/or a
combination of one of the inverse demultiplexers and one of the system

demultiplexers, wherein each routing unit, for interchanging the inverse

multiplex data signals with the nodes, is, without intervention of one of the



the inverse nultiplex data signals with the other
nodes than the respective node. 7. A

W@ edoeganysaini cati on network according to one or PENE200§/000406
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the 1o preceding clainms, wherein at |east one of the
at least two intersubnetwork cpnnections is a .-
br oadband connection, such as an ADSL connection. 8. A

t el econmrunj cati on network according to claim?7,
wheFaeTrostmeyRits, epmegied; Within serpsavise aoacand wissahlpast one of

it b PR i SPRELeREL HERE, Mol (BT Bt hEBRab S,

156subnetAslkecomvinicgli®s aetwbtle atdoRAiMto\8lbkn 5, wherein at least
accor di nﬁ to one or nmore of the preceding claims,
wheneioh the gowirg amitss isicanaeetgdida aotegubmnensmiectiog wigh its

small er . thanp +he nupber o odes connectable with the .
conRHYS Mool Bl U7 Rimcdtad PR ERRR RO Tgiog coRteotion for
t ebem@nuniheishiwithRIMR brRcehdiciBet Boi8s Ahitd 6P idferchanging
the preceding clains, wherein the nunber of

i nthe suirree wovktindexdeta signald withetheatthieo nodes Hham ¢he oéspective
end Eodes in the first subnetwork connectable with
t h&°8€cond subnetwork via the intersubnetwork

comnect izspaae%&%ﬁ.u%iée&h&fﬁm%ﬁgg%g%we%ﬂﬁspé gt 0

to any one o e preceding wher ei n at

| epstcoling ofaitdse wherels at badstiopleaefehs ait de adtriandedefstbnetwork
distributing the inverse nultiplex data signals over

t heonpe@iansine henadband saaectinn sushmecardligl poppection.

i nyers r%llcg(':o% Hicd %o%or%tivy kiegch%(gﬁrﬁﬁﬁieciagﬁ . Ev%?lerein at least

e
distribl‘fflon criterron

netowerdf the besaditthd eoriledtifhad has\Wh@dial thrbli8hp@spdbdEb &Sreen 0.5
mul tipl exer is arranged for transmtting an anount of
i neaydsa 0\Mbpo 0z the dogsetimciya Zbe)sfe@@wﬁ%onezworﬂa to ithe st

dat a siﬁgals over each of the intersubnetwork
BB‘? “in proportion with the bandw dth of the

regpect ig %lééﬂrﬁﬁﬁﬂﬁ&ﬁﬁd‘ipﬁgtw&mﬁidiﬁg-to%e 1more of1 1:2he

t el ecommuni cati on network according to claim 11 or ,
wherecaling clehmsi, milbereim thel numbex ef intsrsubrmtgeck tonnections is

transmittin n amount of |nverse ) )
smaller tlha% the number ofo noolles connectable with the connecting system

in the first subnetwork.

10. A telecommunication network according to one or more of the
preceding claims, wherein the number of intersubnetwork connections is
equal to the number of end nodes in the first subnetwork connectable with
the second subnetwork via the intersubnetwork connections.

11. A telecommunication network according to any one of the preceding
claims, wherein at least one of the inverse multiplexers is arranged for
distributing the inverse multiplex data signals over the intersubnetwork
connections connected with the inverse multiplexer according to a
predetermined distribution criterion.

12. A telecommunication network according to claim 11, wherein the

inverse multiplexer is arranged for transmitting an amount of inverse



mul ti pl ex data signals over each of the
i nt ersubnetwork connections in proportion with the

woaees i nt er subnet work connecti ons. 14. A PCT/NL2004/000406
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t el ecommuni cation network according to any one of the
preceding clainms, wherein the ;zsecond subnetwork
conprises a shared inverse | o denultiplexer and/or

inverse nultiplexer for inverse denultiplexing and/or
TR SRtebtiennleaven spah of she apterobneimarkgonnections in

LR EOHERE tho Do RF P AR U0 i o
secamtkcsiolanet wor k conprise -a plurality of inverse

dengltig\:‘ﬁ? ers and/or_ inverse multiplexers, each for
i nVer se/riglecopIBRNigtioy natwask aeaendipg daickgmoll or 12, wherein

P01 . / f Lij. de f )
1 oS Rl BRI AP B mvere
suppdtiplexgddesicAb Ry GRaraeh OF tHaltess @ tvorR SbWRE®ions in

nodes and a subnetwork, which connecting device Is
pr BYORsHoRiwih thetramberaf intersaboetwmedt camastivhsa

firgt nde; 20 - a.termnal for an j.ntersubnetwork
c ori%e ct ggcﬁ lgcg mtrpfgnlﬁ?glﬁ&'béwﬁ ASRONCAYE £ angnane; ¢f thiegrreceding
angla®hsi WHErSe ﬂ%@éh&ﬂ@é%ﬁémcfrﬁrcohgﬁ‘tﬁﬁesse? sléartrleg,l inverse

mul ti pl exi ng and/ or denul ti pl exing oca

medemgeétiplexingndirnnuaise ah irbifiplekéhforiavetteniim@itiplexing and/or
vvherelij.n the i ni\émgc} nmul ti pl exer and/or inverse
defitipldag pr ata frome ansbar fordhe sgmhbined nodes.

pl yg al i % S| | s,and/or r vers
S o e o ML LS B 0802 A e AL 110
si ghekein thesecid ¥@bystworRlok Hiex2hHh1 &AM insauR! ed

between the inverse nultiplexer and the termnal for
t héempdidplonprioand/ok invarae o ulsipdexeandedaly fomenvensevndiiplexing

Wi t.ianfor.c nication,wth a .

8 S OORTFLR e e SRR 0Bt 5 Erespoctive node fom
cotefitdtnabee¥wesk. Wherein the nmultiplexer elenment is
arranged to WD 2004/ 109983 PCT/ NL2004/ 000406 27 (a)

cohfruni Awpgnat_:iﬁ{ng deviee foheappoiiting the idaerchango sl dat@kignals
AL TN T LT W,
second Rtelthifaltht hRbEXe AR PwHION Bt h8ke t he | ocal
- a terminal for an intersubnetwork connection to the subnetwork;
- an inverse multiplexer and/or inverse demultiplexer, for inverse
multiplexing and/or demultiplexing a local original message during
communication with the subnetwork, wherein the inverse multiplexer
and/or inverse demultiplexer converts the local message in a plurality of
multiplex data signals and/or recovers the local message from a plurality of
multiplex data signals, respectively;
- a multiplexer element, coupled between the inverse multiplexer and
the terminal for the intersubnetwork connections, and further provided with
a connection for communication with a multiplexer element of at least one

other connecting device, wherein the multiplexer element is arranged to



5 original nessage with the subnetwork via the
mul tipl exer elenent at the at | east one other

W@ oovarew8ng device; and (c) routing multipl ex PEE/AL2004/000406
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signals froma non-local original nessage for further
nodes between the intersubnetwgrk connection and the
mul ti pl exer elenent of the at | east one other

connectdqgg device. 10 _17. A _connecti ng device

accor di @4 cenmyunicates irghel denmulaplextadn signads for the local

connect | [ I .10 gl ephone conpection.. 18.

connect ér‘? g g \1}1?903 Sggeglé%érhdﬁgegélt%negwg frghvi% Fﬂmﬁeé%‘hb?ﬁﬁi&oﬁk

connectdopnetfdn; #@dMuni cation with the nul tipl exer

el ement of the at |east one other connecting device

i s a wi(bpbemmunigatni setomd efdesntitiplex imta 8ignals for the local

connecting devi ce accordj,ng t.o claim 16, wherein the

|t er sUBHEPALPICERRT AL BIF £ UbnetBosR A e SoHbRdeFGielement at

such asgamiARRL She oﬂé@'c@nﬁ@%ﬁ%ﬂb%e; %lgd A connecti ng

devi ce according to any one of clains -19, wherein

the i nleeragimgintilpipboredatassignabnyen 4 aondosdlrriginiahghessage
| tiplex data 20 signals over the

the inverse
i nter su@ﬁi‘t‘%gzk nogah Beesn thryintersubmetvprle sanestionemnd the

O o R E30L RO B IS SRBEEL LIS A g v

2117.A n&tcbadedtirig tewios Bcédrdivge 6@tlaitN 6 wherein the
t el ecommuni cati on network between a first subnetwork

ari@terssdpeiosuerabior is @depal lopmgelepbone comvmaatmn.

T4 P8 Bl LB ke A R R SR Bhomection fr
dadoin SihueiatorPRi MR &h@ti{ﬂe&%% ele%&‘&ﬁe&f"@fekatﬁlggstsﬁﬁ’é)%er

subnetwork over at |east two I ntersubnetwor

c cyomeetiing slevigieds @i wiralesk dastsmissiaf caheectioner se

i pl dat . Si | 3 h. t itted
i H-ef e Eonfedints BRBER O aRR L TASR. [T ARG 8RO
quﬁéﬂs%%%g’%vg)ﬁq;r é(hlrn%gﬁgﬁqg g%adﬁgnd cgﬂﬁ&étw £ sﬁXﬁta%% ADSL or
of 1 nverse multiplex S, or

ata sl gna eacn system

ordapleadbnmbatmnf rom or to a respective node, are

transmtted over the same _said at |east two .
i ter subSRRNSTINE Baviee Arerding tuany eneiof gladmshA 8y wiherein the

mverse multiplexer is arranged for distributing the inverse multiplex data
signals over the intersubnetwork connection and the multiplexer element of
the at least one other connecting device, according to a predetermined
distribution criterion.

21. A method for transmitting data in a telecommunication network
between a first subnetwork and a second subnetwork, comprising:

- imverse multiplexing of original data to inverse multiplex data
signals;

- communicating the inverse multiplex data signals between the first
subnetwork and second subnetwork over at least two intersubnetwork
connections, wherein at least two of the inverse multiplex data signals are

each transmitted over a different intersubnetwork connection; and wherein



the first subnetwork. s 22. A nethod according to
claim2l1l, wherein the intersubnetwork connections are

wo omali0498dp t el ephone |ines. 23. A conputer prRQr/ADNR004/000406
conprising a program code for carrying out steps of a
met hod according to claim22 whgn the program code i.s
| oaded into a programmabl e device. 10

- multiple systems of inverse multiplex data signals, each system for
original data from or to a respective node, are transmitted over the same
said at least two intersubnetwork connections in a distributed manner in
the first subnetwork.

5 22. A method according to claim 21, wherein the intersubnetwork
connections are local loop telephone lines.
23. A computer program, comprising a program code for carrying out
steps of a method according to claim 22 when the program code is loaded

into a programmable device.
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