"CR 97 P 6538 Descri ption Met hod and network conponent of a

conmuni cati on or switching low bit rate connections between 5
‘input assenbl i es and ou%%ﬁ assenbl i es The invention relates to
a method as well as a correspondi ng network conponent for switching | ow
bi t rate coP@BC¥iBhEoBet ween i nput assenblies and output 10 assenblies
of the network conponent of a conmuni catloB I netwo(rjk t y In i ed
conmmuni cation networks - ref er abl nobi | e radi o networks or fixe
networks - i nformat i%‘ﬁtl-mcﬁorapnde n@%ﬂﬁ%ﬂ‘e GRpREenhf Qfrafi FPHRURIEREIPRNg

i nformati on 15 néoworkofoe stwidrdingsiow blt: gatlr &iﬁﬁﬁwdtﬁidar?%tk()?%lwﬁéénl .
transm ssiog r - di yi mul tiplex nmet ho %

| i nes bet Wegn ?f'té rképé%elhgﬁle%% nfgn&oér‘(ué e?gﬁﬁ“@& TBEVBO or PCVR4 _
connecting lines can be used for this purpose. ATM transm ssion

(Fsynchronous 20 TaRs! ahidabn | el ECEATOLY KR UaSY wd O ol 2

i nformation transnission_- net wor k
net wor ks as V\/elcForJf)%ﬁﬁ"P%%}%gl petyorihcompongnt §orersiwioehing diow tlsit

advantages i n txit® @onnectilc@rdbBatweedPPind@t | Ai%sembl iRy ebhiRe! &8Sput
ow bit rate connectj ons -

nar r owband | nf or.nAt i on sm ssion_ via
for exarrpl TDI\?%%%T%‘F%@% %?’ %é”% APRPRFRE of FyATEMRIFREINt he
majority of nobietwemkwork and fi xed network subscri bers ~Thus, if TDM

-mul tipl exing tecﬂ?o'é’%)ﬁmﬁﬁfcé&&? CBQE%PE:EQ to A-jél\r/let er SI Oé}blglg%urs

technology in . het wor
- for exanple 4BGEO f BRLtHOKEEt /%r vEiged netwm 33|mfofﬁrat51d>reads ifcora

deterioration idkdmifle watRRRChid¥8kinh¥ion or s1 el oﬁn%\?f'?
converti ng DM | tiplexing 35 technology to ransm SI on tec ogy
exi sts whi & q eadQlf8 oM PrSHHSSIAR ays - l\Sor SanfPerEgd i REi nglawe

ATM cel I's with tordrysnti ssiidrl rae’y abihyt e6he biimd-dBvision multiplex
method (TDM) via lines between network components. For
example, PCM30 or PCM24 connecting lines can be used
for this purpose. ATM transmission (Asynchronous

20 Transfer Mode) is  increasingly being used for line
information transmission - in fixed networks, but in
radio mobile networks as well, particularly for the
next generation - with its advantages in terms of
broadband appl ications. Nevertheless, narrowband

25 information transmission via low bit rate connections -
for example TDM connections - remains an important
application for the majority of mobile network and
fixed network subscribers. Thus, if TDM multiplexing
technology has to be converted to ATM transmission

30 technology in a network component, a long delay
normally occurs - for example 48 ms for 8 kbit/s voice
transmission. This 1leads to a déterioration in the
speech quality.

In principle, a way of converting TDM multiplexing

35 technology to ATM transmission technology exists which
leads to only short delays - for example by filling the
ATM cells with only a small number of bytes - but this .
results in uneconomic utilization of the ATM bandwidth.
For this reason, there has been a problem for some time .



results in uneconomic utilization of the ATM bandwi dt h. For this
-reason, there hags deep gspgoblen1for sone tine GR 97 P 6538 P
PCT/DE98/00726 such thatlghey internally distribute the
traffic via an , ATM vice, while gt the sanme tine, supporting
ow bi ¢ Tom £ 1 o R ORLaTES ReBHRSR FoRbohents Tn "G el qamminirat tons
narrowband commaetwettkon is 5 disclosed in International Patent
Application WO 95/17789. PCMsignals - that is to say tine-division
mul tiplex signals - are converted into ATMcells in order to switch

t hem t hrough in an ATM sw tchi ng device whi ch has a small nunber of a
plurality of switching 10 stages. The PCM data which are to be transmtted
to a common destination are conbined in individual ATM cells.

The object of the present invention is to specify a met hod and a

net wor k conponent for switching low bit 15 rate connections on an ATM basi s
by nmeans of which nmet hod and net wor k conponent it i's possi bl e
simul t aneously to achieve as short a delay tine as possi bl e and a high
utilization level of the avail able ATM bandwi dt h. 20 Thi s obj ect
is achi eved according to the invention by the features of Patent C aim
1 wth regard to the nmet hod, and by the features of Patent C aim 16

W th regard to the network conponent. Devel opnents of the

invention are specified in the dependent clainms. 25 The invention
relates to the switching of |ow bit rate connecti ons between input
assenbl i es and out put assenblies of a network conponent in a

comuni cati on network. In this case, the input assenblies and the

out put assenblies forma first switching | evel, and an 30 ATM sw t chi ng
device which is arranged between the - input assenblies and the output
assenblies forns a second switching level. In the first swtching

| evel, a plurality of low bit rate connections which are applied to
the input assenbly and are to be transmtted to one



35 and the sanme output assenbly afe I n each case conbi ned by the input
assenbly to forga a7 |pagizpne ATM connection. In the second sw tching

. l.evel, the ATM sw tching device switches_ thr;)ugg8/ 00726 5
AVENDED SHEET 97, P 6538 . . PCT/ DE - -
the ATM connectS¥is FRor %‘T‘ytbmf?ﬁﬂ%ﬁlf AABEFIREESn the traffinea an

Then, in the fiABM switchimy devite, thRile atswhickethe! fﬁ'l@dégrsdu@%a&]ithlng
connecti ons of ' F}E#JE converted by the

out put assenbl y%l%ﬁtlgl @ﬁfhﬂ 1'llt@&? %@té%‘%%%eﬁ?%ﬁs According to
t he i nventi on, Thexehjeat oATNMhe ipresentt einventiamhiscase Spe01fy
connected tg the Ihé‘ﬂ%daéﬁéngl h%%w%&fi %n%rfé’}&sef@[‘ E%g.tchlflgn | ty o st

switching level, via which ATM I i nes ornmati on o
connectlgns i s Tk FRUNEStigRg QRn@n | ATMsihasisr &y m&aﬁt\s ieaf ahich

tinme-division method ti X freaewerkin é&ﬁ‘bahlahga?:kgts. |1S I ptosgjfblte_he
swi tching proc | stri-buted over.two vels, a rali

connections ar :si%daﬁ:sa%loﬂues ¥ %OJ o?ﬁf‘f”ﬁvﬁn e Sg’ﬁ?ﬁet APM §8£ﬁ¥ct?€"ﬁ & t hat
this 15 resul possikdesand dehdghamdt igdetitdr i Fetebnodf thiee avallll&ll\lléel I
capacity agpad G@Fpi ned switching in two switching levels
reBrese%t S§93. p\gﬁﬂl % ar‘ﬁ’l econoni ¢ solution for functions specific to
nobi | e radi os, whicbis %’tﬂqcﬁ'e kunechieeednaaeesdingepralthe spermritiqml ity

with 20 good Wi ltrat lf@atQﬁ:eth)ﬁ“\T%QéﬁgWtharlm Tfewh.'ﬂlﬁer]:tégfgk&’f to tcliqe

mul ti-level swt ATM hi ng device and in
out put assenbl F@g: a Q%’pa}:g?el FTHiRT t o Pateant v@éalﬂ\/\ols with

contradi ctory regaec sto uirmnehgétwoﬁk compbridng Zi Dgviehepaehty resuldHdg

from conveysi o GQn ct| ns nt.o TM technol ogy,
and of I§| ngpg;ée&tﬁ\g 7 e Ut helczlalleéin ‘%ﬁ\ﬁ%%ﬁ S The

concept of decent raﬂﬂ'@ecﬁ-mnuﬂmrngrelatm teve:lhse rm&tchlngleoﬂdwawt ma: t hat
the sw tching E'raQQeeségﬁnééE'J.Qﬁs betddd e(j_ a%%égﬂﬁil%goaaf Kt oélsgélljﬁ)l | os

manner, or in one and 30 sanme way e 1 npu
assemblies of a network component in a communication

and
network. According to the invention, the input

20 assemblies and the output assemblies form a first
switching level, and an ATM switching device which is
arranged between the input assemblies and the output
assemblies forms a second switching level. In the first
switching 1level, a plurality of 1low bit rate

25 connections which are applied to the input assembly and
are to be transmitted to one and the same output
assembly are in each case combined by the input
assembly to form at least one ATM connection. In the
second switching 1level, the ATM switching' device

30 switches through the ATM connections in order to
transmit information in ATM cells. Then, in the first
switching level, the switched-through ATM connections
of one or more input assemblies are converted by the
output assembly into the low bit rate connections.

35 . If the switching process is distributed over two _
levels, a plurality of connections aré transported
jointly in the same ATM
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i'n the ATM switching device. Furthernore, the software and hardware in

the switching |leyeds gagshg nat ched easily and ym'th little cost by
means of a swi tching controller. 35 - 3 -According to a devel opnent of

the i nventi on, ntrol deV|ce contrals the, functjqQns both
AVENDED SRt CohnectIS 50" Fhass SBEFFBEdd b 78O AR and

in the first sweedi ngtidisdatimh | noifhe skeondA\TM swilfichi ogpheyel. l&sis
parti cul arI y acﬁ’é’\%f@é‘é) RS gned Mc]ﬁ\ﬂ%cm NGyo! ssw:.(?:%%é%%gred}exé%ﬁzge

manner ecentral rzed swtching pri | €, "whose C
5initi at es setieRHLTNERe ipubazsdewdiardy anacmemlc oscputiansenfdres

inthe firsg svmn‘&umée ?élemé to Mﬁéeﬂa&%ﬁr%h%hsw Cd}if‘gsérﬁée' S

-one and two ca enent ed h little ar dwar e

“sof t war e eeX| ?’S}S‘qg acc g IRPFTH t nERAAATYNt #ddus good
refinenments of utllid:natlamverﬁ | ahe RAM ObandwetBhdS Thexi :Bﬁvcra]ﬁﬂlona%f)w
narr onband sw out _in_t tchin ve

t hese, two netho gs are ase Eéﬁlngcb’?l%& P\ﬁg ﬁwﬁttﬁal(}kl@t gqvﬂ'cﬁl’% 1#8, in
whi ch case a 151remme%mﬂoﬂumalbteasaembéleapat:raagedblsyepa:ramaﬂgutfrom 1t

assenbly i $gus 0s i ch are sert
- ATM ceIIy a%g mq%:%]&nﬁgl)pagi‘)éﬁ?s acr:ghargaggeg}?’bute er?'tt% "whi g’h r}'ﬁect? ns

of the output MINLYZIRT ythenGed ayet Foedl Fbrg ofirome qypnmr@i@nofofrul@v 20
conbi ni ng the duimMmectatons coxﬁﬂéc@i@ﬁ@' eidbly camuecieehfology, atar{xﬁmﬁﬁl .

onnections
caul va ent o SHSRSARES  EhEpat iz Pk R Skee T e
procedure has conaspt adﬁardexgmttﬂ'aahzédl swiashiblge i0 amd evevaldelms 25
reduced by;g fager QHvdtitaye MK e s%ﬁ%l'}fnr&e aprocesses can be
carried out at least in a similar manner, or in one and
the same way, both in the input/output assemblies and
in the ATM switching device. Furthermore, the software
and hardware in the switching levels can be matched
20 easily and with 1little cost by means of a switching
controller.

According to a development of the invention, a
common control device controls the functions both in
the first switching level and in the second switching

25 level. It is particularly advantageous if the ATM
switching is operated in the manner of a decentralized
switching principle, whose control device initiates
setting in the input assemblies and the output
assemblies in the first switching level. The combined

30 control of switching 1levels one and two can be
implemented with little hardware and software
complexity. '

According to alternative developments of the
invention, the two-level method can be used for

35 switching irrespective of whether external lines are in
each case connected to the input assemblies and output
assemblies in the first switching level, wvia which
information is received and transmitted
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Teast doubling the wutilization of the available bandw dth in
conparison Wt grt kg tpwgs¥et hods nenti oned first of all.
Switching in two levels preferably rel atesato low 30 bit rate traffic
gEonnecti ons, h}nce Ihes(? make up

Vs 5

or|t he cpnne
traffic, but t lsmnbgmggﬁpl&ﬂ:t %%}??%lg coﬁ%ecféls{on ar1d to
operati on TN reonmestaioes ( O8k) whertheot |em'serna1 ATM Ifnes ngrat iimn

WL Pe explal igdy i & &L@@&e&ntﬁ £hie® @d@%%&ﬁﬁey%ﬂa BRI

enbodi nents an erence to illustrative drawngs, 1n
AVENDED SHEET assembliegr ¢p pthg3gfirst switching level, via w)p.lch by

tinme-division glhplaax &mnq(ih'e%nsthef(ihfmﬁ%n of BDNTQRABLEYORE OF
whet her external ATMIines are in case connected, to the |nput

assenbl i es and CERPSGEions a%%eﬁﬁFFéé’eldn zi‘% frposndfitethi Hy sEFdctured
which 5 exterfatrmAlM ld neiné-fEividisaahDiipled pramal -t foof example a

connections is ived and _tr.ansmtted..n structured formin a
time-division ﬁfubsf%ﬁlag‘f fr &re ?bw é“xlnr?ﬁacsk ges’ TDM frame - or in ATM
m ni packets. Accaeddndi ngot Funpheier adwanhaggevss refimemenmts of 10

the  invepdiogpe VaghodatiBR h°d§a¥18§§5t mef:l?od@l ! CEH: st nacrd O"‘/‘&h'l‘ll)w

swtching to be carried out i'n the first sw tching eve ese, two
net hods are bagegdrewband csvikehing Fi B&ck%%%rﬂr?fiAmtcews the St case

a connectl@mtt@bdmgi nléhéll Npg anseeh! Yt\@cb Qtdiﬁl’iddsﬁarass&i@éd’ ors
used to choose. which m nip are cirted I nt I ch_ ATM cel |

and which mi ni FRRECS ARG mind k]f??%uf'@d AT% &1 Pdni nS2S%f 2 t he
out put asseohhnectilonee t:tﬁ.ﬂhaodsuf ol ttoav t xepyot i nassémbib? f best output

combi ni ng %%‘e %%Q%?ﬁ%tléron%.s %ﬁxagg)l ecﬁ@ééo E%honiﬁlﬁ? ck@EsCOE'E%”
out puts and then o nverting eminto confiect 'ons, whi ch
equi val ent to imsertiedg into which ATM cell and th.ch mlnlpackets are
distributed to which <connections of the output
assembly. Three methods follow the principle of first
combining the connections - for example TDM connections
20 - at common outputs and then of converting them into
packet connections, which is equivalent to inputting
the information to the ATM cells. This procedure has
the advantage that it is possible to achieve a delay
reduced by a factor of up 5, while at the same time at
25 least doubling the utilization of ~the available
bandwidth in comparison with the two methods mentioned
first of all.
Switching in two levels preferably relates to low
bit rate traffic connections, since these make up the
30 majority of the connection traffic, but this can also
be applied to signalling connections and to operation
and maintenance (O&M) connections. -
The invention will be explained in more detail in
the following text using exemplary embodiments and with
35 reference to illustrative drawings, in which:
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"the information to the ATMcells. This procedure has the advantage that
It Is possible ¢r azhpegg3g del ay reduced by a factor of up 5, while at
the sane tinme at 25 least doubling the sutilization of the available

bandwi dth in c ri.son with t t s jent.ioned first of al].
Swi t ching in t\i\.gpglé%/%lg prefer%g?‘%/g\?gﬁgt Q%OP?%k! ) agfanbl?fra\"th@ t_?ﬁ’FY"?EL
connections, since these nake cpmpéres0 fmaj osmtiychfingheconneettioas in

raffic, but this can also e gRBkbRdnbo AaDAl | B9 GIeEbLous.aRe (o

operation and mai nt enance (O&\) connecflions. “Tnven
will be explained in nore detdr¥ansmissiemediveCoidng text using exenplary
enbodi nentssand with 35 reference to illustrative draw ngiélllnl\iwlnlchl: O
[ 11111121111 |
-(;gl 37826‘21:53?6‘5 l-Bf"getE]rgse% ?Cfd show block diagrams ofFiagnur:iém_iut assemBl¥ t he
bl ock di agram of the network and an output asseﬁilbftpollf@ﬁf sWiiclsing CHhay
connections in it chi gvels Tar gne copnection
transm ssion direction, 5 cori'—rfe‘-ll;}ér%e)csr§ 3 EE‘%O\FE_IS&I?“& Het ‘_Fvem{l
i nput assenbly basedingnanthbet motl lesden yoEormimipadkes t he
connectiongpin the first swtchy nomk @&l1s, based on the
col l ection of m ni packets 10 in ATMcells, Fi gures 4,
5 show bl ock diagranms of an input assenbly and an

out put assembl yiqures4 chs ng shitv block diagrams of GANRSUONSsddnbAP

first swtching | evel 15 based 0 the canbination of
TDM connectdBshan no‘iﬁiﬁhlt&e??iemgly for switching the
connections in the first switching level
15 based on the combination of TDM

connections in ATM cells,

Figure 6 _ shows the principle of operation of a

TDM switching element for the
20 combination of those TDM connections

which are associated with the same
output assembly, to form common outputs,
and

25 Figures 7-9 show various principles for filling the
ATM cells with the information of the

TDM connections.
Figure 1 shows the block diagram of a network
component for switching connections according to the
30 invention in two switching levels for one connection
transmission direction, this connection continuing in
the following figures. The reve.;c'se direction runs
parallel to the illustrated transmission direction, so
that the following statements apply in a corresponding
35 manner to this reverse direction. The network
components in the example is a base station controller
BSC or a radio controller RNC (radio network
controller) which, as part of GSM mobile radio network
or of a wuniversal telecommunications network (UMTS,



Figure 6 shows the principle of operation of a- TDM
.swi t chi ng elcges? p 6938 the 20 conmbi nation of those
TDM connections whi ch sge-associated with the sane

out put assenbl ts and 25
Figures 7-9 s<ﬁy%%§$gh@8%¥?ﬁc %ﬁggoFEPnﬁcPFﬁR& fgtem) , carries out aqy
cells with the thg onomitoning ahd control of radio- éﬂ@ﬂnanrnngltﬁgks -
Figure 1 shows fhey Qkﬁibu@h?gr%{g ofofti PELYR kof bgggpq.ﬂ:%@l Yy switehing

connections according to invention SWtC |ng evel s Tor one
connect i on YFRRRGRIR’Y on deYieei on (TRAUs cdﬁﬁé@@ﬁ@dh@mnlrﬁndm)|Rate

the foll owi By fAdH{FESE:FNEUARY S S%.sd|i§ckh8€}n“ﬂﬁ: eacﬂahﬁhlt%h thddigel
illustrated trans Si dire JnJ}alon hgt the followmng statenents
apply in a corrdd Fﬁﬂﬁié%# rﬁﬁdl?dpetwﬁ¥ reverse direction. The

net wor k conponents in the exanple is a base station controller BSC
or a radio controller RNC (radio network controller) which, as
part of GSM nobil e radi o network or of a universal tel ecomunications
net wor k (UMTS, GR 97 P 6538 - 5a-

Uni versal Mobil e Tel ecommuni cation System), carries out the nonitoring
and control of radio-engineering tasks - in particular the nonitoring of
base stations - or a transcoder device (TRAU (Transcodi ng and
Rate 5 Adaptation Unit), as is known for each wanted channel in the GSM

nobi |l e radi o network,



CR 97 P 6538 | - 6- carries out the
-mat chi ng of thegrag7oHSEER8NSM SSiON speeds between the bfase station
controller (BSC) or the radio contral lger- RNC and a swi t chi ng centre

"MSC 0 if wel | as. the scoder .functjon. In
ghi s) case, COEP‘S‘%}%%% oslﬁ'ntomgﬁet g % the Vari oSy uF’éanﬁW'EﬁlPE
essential ly idesipéeds betwedn the basmrtlatammmmﬁm]ﬂﬁ L) TRAULhéoOr

switching the »33i80N066t+91Per ého&tld n‘?e\?\#iﬁéﬂ?%g 1'05'9%get ai I%‘s;g?]hose

functions of the respective networ npone t to
the invention FRPREELRAOHA pbr a8. WGFM as thei tranagodprofusstioaccor di ng

be used.  im the nob ) ShEont akRL! ZEngurel 1 DMHdNE AEie ChincCRonB1 00
b the mobile s cenfre
|§ lrjlgte li i tleg TRt ot k c{‘%rbﬁﬂen § | fssensialdyi | ddentiicaet vERR bbke in

principle, [| avemedrkncamponentzet BECK Qmmoneaﬁuv\hlfdrg%?vfilt%hé.?lgt tlslﬁch
functi one, htkhfect ofFec! Wl | OSSO0kl ERf 1 Ofpgst

as switchin noni hg, Yanstodef
traffic internafygctisony efethgMrespechive oetdorkt emlmpcmmt |wh1¢1’masrecase

and suppofips AW rdidvarhft€o thet ﬁ.ﬁ{rghEJ.BH Sﬂie/rg.%% ]Jﬂo%s

via TDM connecti_ons. Wt cH ng pr| T‘ple
it is poss‘?"b’rtecrbvl%ar@r%?e?ﬁe pREFBEEANENVe O on the pr ockhivent2bont he

net wor k conponeaﬁasrmﬁéridf@dfwctwenamtbainguqabeéls, Bkova Y yay,ofaq

I For t ose g ne onent BSC/ RNC/ TRAU has an
iéﬁ/lngwetch?:]g gler\il (F:)%lﬂ S\/\}ubb é?“\ér%ﬁp%on‘ﬁgﬁ*%?ﬂg aFgrEhsrmoF et niderl es
ASM ( ATM Swivtestti ign Nbetulnoat 1 ifrdirt egk atrpl metﬁw@ps)comy[b;%r&@e Ehtj(r:%! ![3/

f ATM t e ILne [interfac |
¥ Yol QSRS gl netiB BRET 1 Br dnib AT OAEER TG

under control deV|c Xe
ASW vi a muR§ esierecmppuemhevhich osreihbsi egtcéuny:ta@nst hfhlch are

function of an dgyuitrassesblesddd Cn@f:wS&kém &Utﬂ351§é r%%ﬁ

dependi ng on whether, they are, arranged e | nput si or ou%‘puaf si de
|npt he t?ansm SWikehifgy monitgying ntﬁ?%%?‘é?é teakr Bﬂ:ﬁea@@smmeﬁnvers

t he functi aheof tarafifiiput heserdV1v Ll GsPhgantBet PAMM transmission

20 technique in this case and supports low bit rate

traffic on external 1lines, for example wvia TDM
connections.

Based on an ATM switching principle, it is

possible by means of the proposed invention to produce

25 the network components with the functionalities quoted

above by way of example. For this purpose, the network

component BSC/RNC/TRAU has an ATM switching device ASW,

preferably comprising a plurality of modules ASM (ATM-

Switching Module at, fof example, 5 Gbps) and a

30 plurality of ATM multiplexers AMX. Line assemblies

(line interface circuits) under control device MP-CP

are connected to the ATM switching device ASW via

multiplexers AMX. The line assemblies carry out the

function of an input assembly ILIC or of an output

35 assembly OLIC depending on whether they are arranged on

the input side or output side in the transmission path.

Thus, in principle, each 1line assembly covers the

function of an input assembly ILIC or an output



GR 97 P 6538 - 6a - assenmbly OLIC. A plurality of
‘connections TDN6R @h PheS3&put side are thus GR 97 P 6538
- 7- in each case conbi ned by input assgabties ILIC and are passed

on via the mul tjpl LS R trated
exanpl e, to the ATNIsﬁftcE I ng gbgh' qﬁ%é%? nn%?#lgg g?%%#§ﬁﬂ?rgaﬁand
nultlpIeX|ng||i49RF %F@%p%ﬁea§%@%blles I LI C can be inproved by choosing a
| ar ge nunber of connections TDM 1, for exanpl e eight connections, per
assenbl y. : The Aﬁhﬂsmjtching device ASWin this case forns t he
second of the two swtching |l evels according to the 10 invention, in

whi ch case it operates on the decentralized sw tching
principle, 1in which t he connecting paths are defined by connection
tables in the input assenblies ILIC and out put assenblies OLIC

whi ch are connected, on the input side and output side 15 respectively,
to the ATM switching device ASW The i nput assenblies ILIC and

out put assenblies OLIC form the first of the two switching |evels
according to the invention. A plurality of low bit rate connections
TDV | which are applied to each of the two illustrated 20 i nput
assenblies ILIC and are to be transmtted to the sane out put assenbly
QLI C (rmarked by thick arrows) are in each case conbined in the first
switching | evel, by the respective input assenbly ILIC, to form at

| east one ATM connection. In this case, external lines, for 25
exanple, PCM30 lines - carry the information for the low bit rate
connections TDM | which, according to the TDM nul ti pl exi ng net hod, are
contained in a plurality of time slots in a TDM frane. In the
second switching level, the ATM sw t ching



30 device ASW switches through the ATM connections in order to
transmt inforpmtiognp 5ABM cells. Then, in the first switching | evel,
t he ATM connecti ons which have been swt€hed t hrough to the out put

 assenbly OLIC C f o n L a
converted int ollnow%g:g{ &{%Ee %%ﬁ?r)\]glg ﬁiongn?’B%lué %Lgﬁiﬁ@é of?%%t gg‘si}senb

OLIC. If the smtseledn@rpmmasthesmultlnﬂgxersutAé@i et welee dthectlleneIIs

according 1o ;fhene 31 INAHLUY dem]l;& the ATM sw@BﬁEFL nf G4

- 8- TDM connectlons on the input si an |n ut asse ILIC are
transported j oPAFH-y TfﬁtﬁéféﬁhﬁnﬁYMctfonﬂ%’éW whand “‘é’ﬁ&l xtlﬁ@ ol pihesi de,

are Correctﬁy as u@neéjséanbnﬁes TIORE eHhPUbe aSaRHIVEOLbLE, é%@six@@ubtl ng
in a short ood ilization of tﬂﬁ#AiTM%ell C’é"’ﬁ?i ht
advantages. A 39&9% RYREET AP CORPREEF HABS T PFf SRR S SO
assenbl i es | LI Eonmectlionshe peas assemblyt.oget her to the sanme out put assenbly
QL1 C. Conbi ned et 9swille MM@ @&%&Q' AW 'f‘1¥ek§usr e@é@ée%t&m a 10

particularly econonmC so i on,
acceptabl e spe&ble gesiond, C\/ﬁ tﬂhegd'dtp mwitqmm@nleveléf acﬁerﬂmbﬁnd\n&@t h.

The inventj®n ghvdklion eveln wﬁi\é:hCh'é‘&sé“ afy AT i ng gievi ¢geand
in input and out put "assenbl i e [[IC and OLI C arranged separately_ 15

from it resoﬁ\?é@ntﬂ-’\ﬁ&u@ént rﬁUFEFHF?Q aspEtRSiPlgane/iR  WhHiGh ni FhB%g t he
~delay resulti ngohmmta@@vegsatm @frd ofdefinedi tby‘ aténfiesngshi ofbled 0 iATM

t echnol ogy, rrprow the I zat he ATM ndW| The
concept of decg f%r aJrI?‘% gﬁ’qﬁﬁ f{"t\é ﬁ8¥E2@S§% ]a?ﬁ/a%'a:&e
that the sw wbhichgans (nms.'Mect.amnbEhe 1nwrtr iss5dleoandt ohkput iside

simlar mepwer re@beb@:.%q.yandt %I nﬁﬁg‘;w 7 c&%@é&_r'dég} N P&T’\\;/ ObtRut

assenbl i es and ATM Swi F¢
swi t chi ng net héﬂpbl&n aeﬁ%ﬁi‘ﬂ'{ﬂel%%ealllc ﬁ%‘l m%w*anesg@mbémem%ﬁ%sé@m es

ILIC and OLl ghedffrsGO0HECERE tH8 switexidgnalevRM lddesrathghebr apgm t

the informatiop ina, . Stedchuned manner, eifer, using the oM rane
I which are applied to each of the two illustrated
20 input assemblies ILIC and are to be transmitted to the
same output assembly OLIC (marked by thick arrows) are
in each case combined in the first switching level, by
the respective input assembly ILIC, to form at least
one ATM connection. In this case, external lines, for
25 example, PCM-30 lines - carry the information for the
low bit rate connections TDM-I which, according to the
TDM multiplexing method, are contained in a plurality

of time slots in a TDM frame.
In the second switching level, the ATM switching
30 device ASW switches through the ATM connections in
order to transmit information in ATM cells. Then, in
the first switching level, the A'I'M connections which
have been switched through to the output assembly OLIC
and come from one or more input assemblies ILIC are
35 converted into low bit rate connections TDM-O by the
output assembly OLIC. If the switching process is
distributed between two levels according to the

invention, one or more



6r as ATM ninicel | s (in accordance wth AAL 2, ATM Adapt ation Layer 2,
mnicells). 30gr 97 Gorgs3g devices or call ~ processing may be
di stinguished fromcontrol devices for siggakling and &M t asks. The

'svmtchlng wor k the first swtchi |.evel ;and_in_the second s chi ng
level is carri e'f‘ Y) %/o?ﬁeo’f:‘orrr?l%oll M e eb Pﬁhllﬁlq‘fto %}%i

Call 35 Processilik], ammrcnaﬁlspcnthadenlointﬂ.yelﬂﬂdlhe\msame AIM cormaad:t:ﬁonThi )
has t he advantaégf\dth@ﬁ E/ggncggtggtt ma oS egg{,ggég g gg/ls |e&g tDrItCI pl e,

the control device e seftrngs on

out put ass&Rf | eytput assembbq @LIC ,s58Bus resultlng :Ln a short
- 9- I L§C Qi&il.a@ﬂéiadl?o@&dﬁﬁ:ﬂlgz@tg\ﬁhd%ﬂoéﬁé OATHt cQQtLh delifacity dd 'St
of_ the three swi t chi ng unlts wer e

| evel and the secgond | eve

to be left on iAFFRISHat fs ¢ ura ligay e&rr APOndFRRREELAORSt woom
conposed of swididhiexents doges, tkeenblies cantcol cdavi £8soWase d daysed 0

di nat e t hei sfor ch Si g aII|n activi .
ggﬁ:lectlon Thl% S%aescéﬂae\c/kgl 5ed @gmeans oPuttI? 3ssem£’¥§r o%ré%-(g ‘%ﬁ‘;{?ﬁ‘e‘i
carries out thewhdhimgontinol twesk. sw1tc1'Iﬁmgs ¢enkilsed repnesehtsr aZan
be produceg gaat lﬂ&llarﬂftéa@ﬁamiewsei{l@%he wﬂ&pfamﬁﬁecgm e’%ﬁ and,

| f require Is easy to ad ﬁqt t o changes, t he
network conpon&MSULEES rﬁ‘qqﬁquﬂ? o¥Peephsgualityt withn gosshtutdligatriati o

‘control ler BS@fRNEhe WA bana@déthonathé UNtivaned ol Y SO Mk 1 NG 8,
support of data l t.ransm ssi ow accordance W th a packet data service

GPRS (General PRAGSPIRE H <pRt aF’"ﬂ’eVFI&Jen%P@e(’SFﬁnﬁnd in plapessiand
Unit) may be adnbe:d)uto BisseabldegenEDIC andi |OLEC r alrethrivedlashedndnidgd

lines). Thegdew SR, Wso\q_ﬁ;e%h 9,0 1 Kew t?:% or%?ﬁré%ct ed Lo tthe modul eis ASM

via a 20 nultlplexer I ne s
out put assenbl Vllg_lIHGZl@@nv@M sdeﬂmnrﬂflﬂlmnml fsomntqpnvers'ﬁmm coﬁné@iw ons

TDM O and, as aadl n&@té‘s%ﬂﬂé’cdﬂ-&g int&ONYAt Stéﬁﬁﬂ&egy a%&nn%(‘ftlons
TDM I to ATM cel | s. Furthernore, the device SPU Si %nal
improving the utilization of the ATM bandw1dth
concept of decentralized switching in two levels has

20 the advantage that the switching processes can be
carried out at least in a similar manner, or in one and
the same way, both in the input/output assemblies and
in the ATM switching device ASW. This two-level
switching method can also be used if the input and

25 output assemblies ILIC and OLIC are connected to
external ATM lines which transmit the information in a
structured manner either using the TDM frame structure
or as ATM minicells (in accordance with AAL, 2, ATM
Adaptation Layer 2, minicells).

30 Control devices or call processing may be
distinguished from control devices. for signalling and
O&M tasks. The switching work in the first switching
level and in the second switching level is carried out
by the control device MP-CP (Main Processor for Call

35 .Processing), which is coupled to the ATM switching
device. This has the advantage that, owing to the
decentralized switching principle, the control device
MP-CP has to make settings only on the input and output
assemblies



75 processor DSP for processing TDMoriented functions - for the

urposes of theRRb segyige - on the basis of. fthe I nfornmation
Eont ained in the TDM connections. In . _tlke_situation where the GPRS

base station controller BSC or radio
controller G T THE BERRectPoRtaRn |5 | 5L LRIt FORFART, AbuIbHSchbey
| LIC (arrow | nEiketd bgvalt bindk Hhenegewdndt Ehevé‘rJ]IIVI kIf mxytelﬂi ﬂﬂléj?%&hﬁ@e ASW
ine). and, .after
Sl gnal | pr ocess i ren g Whlts werlEETRE NSRS ok b ovBy “BRAR A€ | Fhe)
35 once agai n S3NsCeraespenAINGs e clhi ngetieorke caBydswEd of dvnetchimpmt
assenbly OL6C. ddaddle i oNEAti eRrbe ARRIHIGD1  ads ra&éﬁ?ﬂer HiRM ceJRAU

as the network co nen what has been said _above fes’In
correspondi ng C°°%ﬂ‘?e‘? FRedki @rtdans « herdeace s1gna mgG:acg:nmams
- 10 - SPU drs edaimysomoerersed THis hest £28388Sb9NmeANR, of tHAldL

i ' a th ddi t I f tionality. [n this
2222 Oﬂ | ?gal)lp rrg;[ e J'ng"‘rﬂgc}lt ?a%%%ljo%l%(r)nglgse%? yu 15red_e?°{%r8;r At
transcoder 5 fﬂhicﬂlo@@mblned contrellflernat can tobqsasspx‘tg:‘lﬁéréd)ughvitﬁ}e ATM
swi.t ching dgvi Q:Pel%?t\ﬁ/\}é’mfelcvahéf@n@Pé"’%”éb@@?%rﬁ cpglgg%%ﬁgm g&ﬁig b]yé"

devices ILIC and SPU in transm ssi on
signal devi ce FeIudmed. fifi L3Sk Rdapts o cﬁlgﬁnﬁsslaﬂ]alomrmeesor DSP

for TDM si gnal prOCQSESItfl'Qa aﬁet’%fkaéoﬁpbhaﬁta%§eritﬂ Yehe £dhNoENG )
functionality of |nput 2sse qur{ILIg, SO hat the 1In OI’ITB.tIOI’l on the

TDM connecti on§ F on€ F&91Q de %W&seroe M@é‘%d Peiftdy e
"conversion 15 addiciotEN mnidts,onaalrmtytdfmnpﬁﬂ\ﬂ;]iﬁﬁll fHe Eappokhigﬁ@aﬁgow
nbl C i ut. vi ATM swi t.chi ng ce
???errar)léed y a§t Erlll'<sl?"q°%) iaf Q&Q%dan&&r it Cténﬁ 3 Lhawssrydee
di agranms of an GPRS | (Rswmerads Rastket! |IRagizmdSy$tem) oat daviassspl y SAgn@if or

20 switehing bhoceamnae! | epsdn e, [is! 24406N 09 | EHE! arraBBRfdan the

ackefs in A
col lection of m 11 strated by dashed-dotted lines). The device SPU,

which is likewise connected to the modules ASM via a

20 multiplexer AMX, has a 1line assembly which, as an
output assembly OLIC, converts incoming ATM cells into
TDM connections TDM-O and, as an input assembly ILIC,
converts incoming TDM connections TDM-I to ATM cells.
Furthermore, the device SPU has a digital signal

25 processor DSP for processing TDM-oriented functions -
for the purposes of the GPRS service - on the basis of
the information contained in the TDM connections. 1In
the situation where the GPRS service is operated by the
base station controller BSC or radio controller RNC,

30 the connection initially runs from an input assembly
ILIC (arrow I marked by a thick. line) wvia the ATM
switching device ASW into the device SPU (arrow II
marked by a thick line), and, after signal processing
by the device SPU (arrow II marked by a thick 1line),

35 once again runs via the ATM switching device ASW into
the output assembly OLIC. If the invention is applied
to a transcoder device TRAU as the network component,
what has been said above applies in a corresponding
manner, in which case the device



Figure 2 shows the transmssion path for the information in the
i nput assenbl ygkLb€ br gsrihe I ncom ng connections TDM | on the input
side to the 25 outgoing ATM cells on the1loutput side, which are passed

on to the ATM swi.t ching_device. Anal sly_to S Layr hows
the transm ss gjﬁ Eiﬁt ha'def"X% Fﬁggeggglﬁnf %"Pma{'lkgn Fﬁaflﬁrégcs)%?'p?glt. g’?g’%ﬁbly
QLI C from the rathemcothag APbtienndlyn fepending side tbet haddatdonad 30
connect i ons T%chﬁohgﬁi%?.pu'[lns' f8is case, THe 25K ViperiPMPI kSt pEam
Is used to form m ni packet s, vl ch are collected in

ni ni packet transeedsts MREMRLY h i$heC58eR Fithi PREK¥t MC GEpRgcoder

avai | abl e for eagbrgepngection - for exanple a wanted 35 connection for

voi ce transm ssion. M ni packets consis of a packet header _and cket
body. The ni ni packefne E?Fe%%i@a%’o‘ﬁ?ai :‘ig atPFEER thE?‘EBHH ti'gre Ak’
GR 97 P 6538 switetdnegss desricdef iASW i arwide t hfor esphet | sbovemeadttioned | n

~addi tion, secup] fields, 1 bout_ & I o e @Lni ket, -
and sequence n llrf%érog?et g'%na&%a soé})eg dgvjl' nel u}g%iaTh%n%od)s/ggon%i ns.i[%he
connecti on dat &ransission Ptk chibletot bebaeplarsd e Fhenal ndsadkst
body is 10 fokpge byraQ) | eOtdvitsd MREE CAC ikl gl M f paBBeEB88E DSP
time slots which are associated with the respect.i_ve VO] ce connecti on.

. The body has afPEngii of 1gnpdwRRRGESSING gfe Whdlay2%i fe 1402 hasSeERdNor t
-as if tge ATM W@lthslﬂlié\/\lﬁ?ﬁcﬁdbhha:i’ky fofl ath Shpoe F}sséﬁlbﬂgssime,t@o
accommpdat e a urality of _.m nipackets in,on M ce . __at anme
e s asnPAE" Y | 2he R RaRRaCien | tndl Sl MekBnecsond! it 520
‘transport capathey imputhesiAiéM can thluiss beTimrdarssad dbefbrepackyerisdager of
the 15 m njpackaiy ”ﬁ)fmprgieﬂg?' Yah8 d'tilfeer%&tcﬂﬁhg MYy thel! B%F%]% a
proprietary format, in order to manage with as Tew bits as possible, or
el se the fornmaBsaeMPRYhaQLIC Iefadatiasedops tViea StiHrRia”d™ ofWikehARD 2.

The smaller  geQ4pRenshl (BirkSw R ThGaRKRRY B8t & HidkAtidey feasible if 20
a fixed body |engt hFiiSu(i_goszenaggd Fcigi%kesu? bs to%v 61Igleock diagrams of an
input assembly ILIC and of an output assembly OLIC for
20 switching the connections in the first switching level
based on the collection of minipackets in ATM cells.
Figure 2 shows the transmission path for the
information in the input assembly ILIC from the
incoming connections TDM-I on the input side to the
25 outgoing ATM cells on the output side, which are passed
on to the ATM switching device. Analogously to this,
Figure 3 shows the transmission path for the
information in the output assembly OLIC from the
incoming ATM cells on the input side to the outgoing
30 connections TDM-O on the output side.

The arriving TDM bit stream is used to form
minipackets, which are collectéd in minipacket
collectors MPC, with one such minipacket MPC being
available for each connection - for example a wanted

35 connection for voice transmission. Minipackets consist
of a packet header and a packet body. The minipacket
header contains at least the connection



di spensed wth, since the first switching |Ievel provi des
protection in @R 99AIL.6538 ATM cells may then be conposed in ATM cel |
collectors ACC fromthe collected m nipackets. A 25 connecti on tabl e CONT1

defines which nj ack OCI h, AT Ie or
ACC. The cﬁlpe saﬁé rde(?ee]?l%% ?TE\ gh?a%fas arg ggrrl(v': g% y‘ e t he
control process@dldurqmg sécuchty §eeﬁdag detaid s aqueathaglpmcb@dmié, as
shown in Figurgpl ﬂnﬂn?ﬁé@k&‘é' A EQgPQhé%OL\r[I}gﬁég‘nBrQEcpr S§950al50

processes the connection put assenbly
ILIC, the mirrdmaludpd coBhecboshy tm@mﬁheomqrﬁeectlorbuflﬁﬁﬁ Wit y

QLIC (Figuse 33 1ﬁ¥@hdéa5toCQﬂ?eﬁféﬁﬁmltteaabUhéxﬁﬂﬂipaéke@rB@G&SHRQ t he
CONT1', _the fir t swi,t chin

t t abl | ev
oo | o, | anformed oA iy 1 aE ath: artikipg BRI ambeEe | e

first switchi ng;ﬂmelslbs;sccmhiohl ate | I&S‘deﬁ.latteﬁl swiithh the trespssumine

swi tching IeveI &O%%ﬁ#pcgﬁg&’dy hggfénfgngk:ﬂ lbl%e coi-ré%g é)é’gtabl e

CONT2 of the |npu assenbl y
I LIC for each ANHg cdelayoltios ois ACBust hes oshpat s end| ch@ | BTMo aghilsh its

ATM cel I's gpe hphendedaioiRe1passqdielle '@iﬁ’éémt ien ahputpblgiple  to
GR 97 P 6538 respective out put

assenbl y OLI C i@SEmogdats & nPLRE2ATRY of I‘Hé’r’ipaf@‘éﬁfé’"r iaTRREe AT I‘{ﬁalvje t he
ATM cel | col | eeltor 8he san%lcﬁmm athligasteoner Hf J.tril\Dtﬁ@ndaaV@ﬂﬁagé of

Tl ing time nRETSn HEHaRE L bRk pRPRpES T PEScTEy B (N Ak,

nmust be obser vedllsi.nceTheni pﬁa»crmatts miSt the packet header of the

15 minipackets may preferably be different. This may

either be a proprietary format, in order to manage with

as few bits as possible, or else the format which has

been defined in the Standard for the AAL 2. The smaller

number of bits in the proprietary format is feasible if

20 a fixed body 1ength' is chosen and checksum bits are

dispensed with, since the first switching 1level
provides protection in any case.

ATM cells may then be composed in ATM cell

collectors ACC from the collected minipackets. A

25 connection table CONT1l defines which minipacket is

associated with which ATM cell collector ACC. The

entries and deletions in this table are carried out by

the control processor during the call setting up and

clearing procedure, as shown in Figure 1. In parallel

30 with this, the control processor also processes the

other connection table CONT2 on the input assembly

ILIC, the mirror-image connection fable CONT2' on the

output assembly OLIC (Figure 3) and its connection

table CONT1'. By processing the connection table CONT1

35 or CONT1l', the first switching level is controlled, and

by processing the connection table CONT2 or CONT2', the

first switching level is controlled. In order to switch

the second switching 1level, the control processor

defines, in the connection table CONT2 of the input
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arrive at the receiver within a specific tol erance band around the
del ay, but, at dghegpapegtige, there is no assurance that a sufficient
nunmber of nlnlpacket 10 coll ectors MPC_wyhl serve the ATM cel |l collector
ACC in order to fj] t he A¥Nlcell sufficiently quickly. Af t er
| eavi ng the ATI\?%%‘FWch III&LIt%r REC, eRFR AR celdg F§1|38§¥°E‘-”hr69§h atlel ay

devi ce DEL, in dutepust npaesémbly COBECI ntbhewhem ofitpar althel sy edesents

for the ATM 15 he ATM cel 1]
random del ay 1 HE =i S PR o agpfRat S84 GrPeREoFeeAcc i n t ne

i nput assenbly |ILIC enptying their ATMcells into a downstream ATM cel |
menory ACB at the sane tine, with the ATMcells being transported 20
onwards fromthere to the ATM sw tchi ng devi ce ASW Si mul t aneous

em ssion of ATMcells is a risk when, using the principle of TDM
transm ssion, all the external TDM |ines which are connected to the

i nput assenbly ILIC are synchroni zed both with regard to the 25 clock
and the phase of the TDMfranme. |f the ATM cell menory ACB i s not
sufficiently large, cells could be | ost or the maxi mum perm ssible
fluctuation tol erance of the delay could be exceeded. The del ay device
DEL is with a randomdelay tine is therefore connected between 30 the
ATM cel | connectors ACC and the ATM cell nenory ACB. Nor mal | y,
a plurality of ATM connections from different input assenblies ILIC -
for exanple the two illustrated in Figure 1- neet at the output
assenbly 35 QLIC, switched by the ATM swi tching device ASW The
associated ATMcells are collected in an ATM cel | menory ACB on the

i nput side. The information in the ATM GR 97 P 6538

- 13 - cell header is used to determ ne which ATM cells cone from
whi ch input assenbly ILIC, and the connection tabl e CONT2' distributes
the ATM cell s-over a plurality of m ni packet generators MPG The

m ni packets are
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—
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5 deleted fromthe ATM cells in each mini packet generator MPG, and

these are buffegg sﬁgrg%sgsdownstream m ni packet collectors MPC. From
t.here, the m ni packets are converted_ipyo_the connections TDMO with a
TDM bi t stream in,such a manner that the contents of the 10

m ni packets ar e*EORAEEL¥E PHLPHE ASSEERLV OLIQ dishagontained oimethedABYMt put
line with the coe;wspme&g tAm Pellls leatd itHeOr AR @211t e8b1NelbPErs

head he des the _.,cqrrect, destination.
Pe o Moonnec RSt BhgRe Roigast nopRo R Btk 5SSGHERSRE: Iie 1953k heRie.
correct associ aBithebetheeATMi mepdchiat £1d11d or trhmlmm:eiqﬁahmclséiﬁﬁéﬁibl_é/g&
LnCi ,
and the con eth?i‘liﬁ%mEme h%sOtbéé}?u?géBHEdf b mazd %?;Fm_}%

a single connecti o i clen
nm ni packet connEtllbng Zdmer gmesthebenmhs ersashbl 91ncecmm1@aspmns° i mustt put

assenbly OLI C eyepivé éf‘etﬁeskbb@i%eg WIQMl?IO?e]%é&rEC tofé'r 'BQ#{& ow

side and TDM connect {ons on_the ouf put ffer. In or

m ni packet conrte s the qelae ¢PeEr n@h sHee FeBM d??én%vnothére ds no
sufficiently 25a$snngawddr ehs.ﬁar ed | SuPftpedPl YnumBdr "\’fbﬂrnhnxﬁ%g1€9§cket
dd d t ea X
:ddg:::s \éﬂrOZ a%]/(g?l' %?:s:nkﬁ%ﬁewﬁggnﬁgml z&he MAEI? FRHRFEE Afestnare
exhausted, a fL@Jffﬂ@F PaMill thandTHi callsseséfiapehelvequitkeyi.nput and

. t t t e
output 30 assenbly. Ascap %&Giﬂg g i 2@11 981@&895& 5"%:  the gzgiﬁaand

also allows the address area to e5| e ver
saves the effor¥e¥b? Basei kjroughyg ﬁﬁ]t%rdmn—‘%oﬁﬁbet ﬂ-@nsthe simple$¥ gure

4,700, LU, St b ocedrogean hsands Ay S AL ey 2
g\l/J\: Fgﬁn ﬁ;sﬁgt\jl feetis ﬁ%‘i}éﬁa‘—e&] & ?MM offeIl TERILEBREEES OPGCH n ATt
cel I's. WWile theannnodalmnn timEl gurki2 aadoEdguralld thd oldmms dder
IF:));![ 2?}!{ plCIeai - collel®dY %&53§n tthT:‘Lr?Eggl Oggszgmbly ILIC 1e§npty1ng New
their ATM cells into a downstream ATM cell memory ACB
at the same time, with the ATM cells being transported
20 onwards from there to the ATM switching device ASW.
Simultaneous emission of ATM cells is a risk when,
using the principle of TDM transmission, all the
external TDM 1lines which are connected to the input
assembly ILIC are synchronized both with regard to the
25 clock and the phase of the TDM frame. If the ATM cell
memory ACB is not sufficiently large, cells could be
lost or the maximum permissible fluctuation tolerance
of the delay could be exceeded. The delay device DEL is
with a random delay time is therefore connected between
30 the ATM cell connectors ACC and the ATM cell memory
ACB.

Normally, a plurality of ATM connections from
different input assemblies ILIC - for example the two
illustrated in Figure 1- meet at the output assembly

35 OLIC, switched by the ATM switching device ASW. The
‘associated ATM cells are collected in an ATM cell
memory ACB on the input side. The information in the
ATM



I. Method for switching low bit rate connections bet ween i nput
assenblies (ILIgy epdpogtpgt assenmblies 5 (OLIC) of a network conponent

(for exanple BSC, RNC, ;?AU) OIof ha COITTT}lj]I cation nrer'{)}/vor K, (IOI’_II gn ]E:h .
- the input asse I LIG an e ouf put asse | es orm
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in the secondP@wit@&RFng thesg| arethdbuffpy stevedectiton dewnrskresmnd

through by the nﬁﬂiﬁdﬂ:]&é@l BGlZQCtGE‘!' pC (p!@/gm' Bherder the thASPAdkets
information in A the first swtchin | evel ,
the switched- aret%?%ﬁ%ﬁtﬁ‘%\ﬁ‘laf)ﬂnﬁhﬁ SHQnS'Ft&HBSoF%Pe Wit %@g Fes

(ILIC) are convﬁntatn,by :Ixhesuufhpua assemét y {HAd Cthient aoﬁEenh:be bﬁW thé

“rate conne 52%4 rd |n that extern nes
are in eac%bcase C l%ts are® e%l rclizu Oats:}sl% c(tIlIYIeC)e %ﬁ?ﬁ
assenbl i es e ted ‘Plh‘ép‘tﬂtr%l-nsWﬂ-chl el @mreSpoaldeg:ftm eshat 30
ATM lines the iz orftéRmaeio PLeeal ity Of:hgonﬁ‘a%ﬁc'eclnshleade{rs e yed and

transmtted in structured form,in a time-division arre or in
ATM ni ni packet fninicells  prowidesy akksrdi sgreect) alﬁqtlmﬁt%mﬁleh The

mi ni packet s ar edrmeaciorasable Icomg!'anfh AtMeceblispdt élé@eﬁ@we(bﬂf@m
t he coIIec acketsmthe as (JLIC) . in the

m n| enblies
first %‘chl r%ls TSl CoRfCt ocﬁ’f' ta’s‘@as%ecﬁ’ﬂ?eed'h Fnimketsonendi s
used to sel ect mlnlpdrukﬁtt Mo liadtetrs aMPC, nsantiedthat acomedt A9 cedime

AVENDED SHEET slot and output line).
In principle, a slingle ATM connection is
sufficient to transport all the minipacket connections
20 from the input assembly ILIC to a specific output
assembly OLIC even if the positions of TDM connections
on the input side and TDM connections on the output
side differ. In order to allow minipacket connections
to be distinguished from one another, a sufficiently
25 large address area is 'preferably used, which can be
addressed via the minipacket header. A maximum of 248
minicell addresses are available in the standardized
AAL 2 method. If these are exhausted, a further AT
connection is set up between the input and output
30 assembly. As an alternative to this, the proprietary
format also allows the address area to be designed to
be very much larger, and saves 'the' effort for setting
up further ATM connections. '
Figure 4 and Figure 5 show block diagrams of an
35 input assembly ILIC and an output assembly OLIC for
switching the connections in the first switching level,
based on the collection of TDM connectioﬁs in ATM
cells. While the method shown in Figure 2 and Figure 3
follows the principle
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to Qaim2, in @ghieh p gstge ATM cell s pass through a delay device (DEL),

- whi ch oper at es with a random delay tingg of the ilnlput aszggbly 4
1LIC, beforet arebffer red in an 5 ATMce nory _an
<(31re s)ent to the® ﬁs}gdé‘\ﬂn&?‘i’%ﬁﬁs i HPe BBE ﬁ'd‘ss YERIRY -

| evel . bﬁtel\/bthedeaconnéicmgom Grai prdoagsshd ibiwbetbit ifihehe

nddr bos. for whixpister sBRUE 10 B1Bha0 Mg miour By MR G thEader
format i s used.advantage Shagetthel delay diaget dsormust abe shogtedsgfor

clains, in Wﬁ'C@onﬁ@n@igﬁéltQ1ﬁ@LB§HehQ%dpq%@¥3d#3“%w%%ch??fh?lQHﬁHHﬁ
assenbl i es (ol C%I the first switching are In each
case col | ected &hd "ril? FemenathBEs abRe gaHeklatzat ¥ mathe theM aeaisabie are

buffer stored, bandkidthcase aaeonaeatsltgntmlazltee as %Q@&E:l )a%és i'ﬁggt%ﬁe
sel ect V\/mchm i ets are distri bute 0 ich connections
out put assenbl y°© ce‘%&?C) shoyp  in ]E%gumt%b aﬁgho}?%ﬁ‘h’@e C §RCE PR

whi ch t he coimipackes (Tader TDMHH ') reoutired npitb assdehti€sy the

hin l.eve are
g:als_ngZ:t ?\r/]gll?m pﬂzfr exeécii Egnégc‘:,gba hftl p é:%l%ypogﬂagchl t&f%n@ﬁ%
(BSW, in whi chf12§ne chseusnd @9ﬁn§bﬂﬁo@ym°§%s§a31mh@d WULFEM@ imi ng

a connection taghe ﬁﬁg&l,ag%ﬂ‘éi} ILIC, in ‘thdPigld aggor d&é‘glho Qaim
6, in which TMceIIs@%ﬁy 8rrred andcollectedlntheln
0

assenbl i es (I LI RYHRER HaEr oHSRSl & Siidee@angt QEYSJECF‘%]- c’@ﬁh%‘hlon
out puts, bef or echdmgej nivhicht i BeshbrduliherToM franeed cbﬁbéinaéerh(ie"i‘hi@”Dry

(ACD) and b3 Setigf 014 Meurrs ATBLENLACY ISR A Al 5P Mh

35 incom ng ABWHkthls awbibbf f eks st ebdé | rtan AWitchl | low bit rate
connections TDM-I which arrive on the input side in the
input assembly ILIC to low bit rate connections TDM-0°'
on the oﬁtput side, and to switch 1low bit rate
20 connections TDM-I' which arrive in the output assembly
OLIC on the input side to low bit rate connections TDM-

O on the output side.
Specifically, as shown in the illustration in
Figure 6, this means that the TDM switching element BSW
25 «can switch each individual bit in a TDM frame TDM-FR,
split into connecting bits TCHB and synchronization
bits SYNB. For example, for PCM transmission, an 8
kbit/s channel is represented by in each case one bit
‘per PCM frame (frame cycle time 125 ps). The TDM
30 switching element BSW assigns all the TDM connections
TDM-I and TDM-I' at the input which are associated with
the same output assembly to one or ﬁore common outputs,
which carry the TDM connections TDM-O' and TDM-O. A
plurality of common outputs are required if more TDM
35 connections have to lead to the same output assembly
and than be accommodated by a TDM frame TDM-FR. For
example, one PCM30 frame can transport a maximum of 240
sub-multiplex connections at 8 kbit/s eaéh. A
connection table CONT1 ensures the assignment
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-out put assenbl ier $0LPCGH588 t he first switching level, and are then
col | ected before t hey are supplied toiigae -swi tching el enrent (BSW.

9. Met hod accor gi e he edi cl ai . in which a further
connection t abl @%%?apﬁggvre)t ﬁg ﬁ%f)%t’ﬂg%égnﬁpﬁnfg‘ﬁ@‘si 5%3&‘1%"613@& ect
whi ch ATM c@! | sonpectiwpnshevhiheobhh tonmkicthonut put assenbly

(OLIC) by the ATM switching device (ASW in the second switching | evel.
10 10. Method according to one of the preceding clainms, in
whi ch a further connection table (CONT2') on t he out put assenbly (OLIC)
is used to select which ATM cells are distributed to which ATM cel |

col l ector (ACC) or to which m ni packet generator (MPG . 15 11.
Met hod according to one of Clains 7 to 10, in whi ch the ATMcel |'s
(ATMC) are filled in such a manner that the i nformation which arrives
at a common output is entered in the ATM cell (ATMC) serially
and 20 successively irrespective of whether this is wanted
information or signalling information. 12. Met hod according to one
of Clainms 7 to 10, in whi ch ~the ATMcells (ATMC) are filled, as
structured ATM 25 cells, wth the information which arrives at a common
out put and includes a pointer (PO) to identify the start of the
structure. 13. Method according to one of Clains 7 to 10, in
which 30 sonme of the ATMcells (ATMC) are filled wwth the

informati on which arrives at a common out put, and each contain
synchroni zation informati on | ocated at the sane poi nt . 14.

Met hod according to one of the preceding 35 clains, in which a common
control device (MC-CP) is used to control the functions in the first

and second swi tching |evels.
AVENDED SHEET
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according to @mre9o70P sthe preceding clains, in which t he ATM
swi t chi ng devi ce (ASW I's operat ed in ishe manner of a

decentrali zed svmt [ [ 0 5 control devi -G,
initiates setting nw L}{)ro‘}ld%%siﬁ’tﬂ BSSHPPMEPang thg\’/gut'ﬁﬁl‘ 1
assenblies (O_I@)nmactions hd:dl thie s’MDMem rcg:rhm@tlzlons w1th11116thHet'!\DMk
conmponent (for gx f{f&li S §
connecti ons between %ngn%ultéﬁa%%se f%%) prl’q’f g ﬁf?l |§é Thl (@)
of a net word@ofP¥Fdnt F¥er aéﬁ@nmlée @&blmgontm)ledw lay the one

comuni cati gn NEeSNEF&1 di'éxVi@Q (MP-cpaihi F$&usy G¢hing level which is forned
by the input assenbll LI Q) ,and thegout put assenblies (OLIC), 15 -

devi ces in the input %%%’é EPLEFERUES thre ?li@ sinformafipaniony the dpitor
in each case onetvembi patdvdriesf By thel wpal Iéxyl@éhiﬂg\l Riterette omNetsi ons

TDM 1) which ppLi tothe nput enb (1 and are to be
'Eransm')tted toa%%msané (%‘tgc a2 # 8 ?%?’I Fﬁ#‘g%cﬁf’ TPedtC ohe ATM
connecti on, form AWSongliwi t whilch Imlthaﬁmmmtseﬁotnseatﬂw M Adél 1

sw t ching QGv'QﬁaﬁﬁéyVAéﬁraﬂgggnBeEH@ethB%c%EBﬂttableh%ﬁﬁﬁggf%fconn %% and

the output assenblies (O.1C swtchin hrou I ons
in or deP to 25 YHEGRGR { thEf ATht FORRERtAPK d@TI §°n§ﬁét10ns- Hevithes ATMt he

out put assenbl ysuwiBdKInd Ndétecéi ASH. TheSWdIHIGt&YEl whieh @RVEd ipg the
ATM connect i ons of one.or pore g}gut .assenblies (I1LIC), _which are

. swit ched artfg]he(%o ORE outBut entiPYtoL| ess ¥ t hELiew mitem
rate connecti onmﬂ(t'ﬁwéi)l,ng of ctlae aTDMr coaflections,t thiuseddiigitlsATMhé nes

[ d t | i es ou
Rscenbl as > TR CbE packik, e | ERELAAREERR 'Rliad (v be
transmi ssion é‘rﬂiché'clémﬁ Gt ©te ountpubat DﬁnthenTDM switohimg i¢lensdnt
connections inggi MRedi Wikd ORTIU ddPIEX aAltHnATRWY SPiAIMILA RACKR! S-

for this second step, and these are illustrated in
Figures 7 to 9.

20 According to Figure 5, the ATM connections from
the wvarious input assemblies ILIC are combined in the
output assembly OLIC, switched via the ATM switching
device ASW. The associated ATM cells are collected in
the ATM cell memory ACB on the input side. From there,

25 the ATM cells pass into the respective ACM cell
collectors ACC, with the assignment being carried out
by the connection table CONT2' in the output assembly
OLIC, and with this connection table CONT2' being that
which is used to switch through the ATM connection or

30 connections. The ATM cells coming from the ATM cell
collectors ACC are then depacketized, so that parallel
bit streams of information aré supplied to the
respective TDM connections TDM-I' on the input side of
the TDM switching element BSW and, as shown in the

35 illustration in Figure 6, are switched to the TDM
connections TDM-O on the output side in the output
assembly OLIC.
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17. Network compgonentpags®dgding to C aim 16, for carrying out a
function which is specific to nobile - regli 0s. dosi 38. Netg/ork
conmponent according to one of Clgins_ 5 16 or 17 esi gned, as, as
‘station control deviI}: ure ?f'&? Eigﬁﬁﬁeng w ér]ifaf?rfr’rtatﬂ’ﬁ'm ﬁlgﬁ’r(for

exanpl e RNC) i nfiokdieng t thepATMorcdibkse wighi ¢he iinformatimbi t(éle e clJI(')DM16
net wor K. rk compone di.ag 16 O .al 118 .

or 17, designed as a%rané'ls\goéef orqhnfee%?%%éscggeraﬁ Qﬁ%_%‘cel “6r-exsimpl e
"TRAU) of a nobithat a@he X weeke TDM frames NEPMoFR conpiorsent watbortheg to

Cainms 16, 5Or connédting Nei Oyt réuBUARE @ReMARRhrSn3IREH T Bid J | 348,
NELWORKS: from the respective output of the TDM switching element
BSW, are entered as ATM cells ATM-C in the ATM cell
memory, and are passed on from there to the ATM
switching device. Each ATM cell ATM-C has, as is known,

10 a header field AHD and a data field ADAT.
In Figure 7, the bits coming from the TDM output

)

are written sequentially into the ATM cell ATM-C. As

soon as the ATM cell ATM-C is full, it is despatched.

Thus, no consideration is given as to whether a bit

15 Dbelongs to a TDM connection for wanted information or

for signalling information from the connecting bits

TCHB, or originates from the synchronization bits SYNB

of the TDM frame TDM-FR. There is therefore no

- relationship between the .phase of the TDM frame and the

20 position of the TDM information in the ATM cell. With

this method, the TDM frames can easily be packed into

ATM cells, and the entire available ATM bandwidth is

used.

In an alternative method to this shown in Figure

25 8, all the TDM time slots apart from the

synchronization time slot are packed into the ATM cells

by means of AALl1 (ATM Adaptation Layer 1). In order

that the receiving end can recognize the position of

the TDM time slots within the ATM cell, a pointer POI

30 is additionally inserted into every eighth ATM cell

ATM-C, indicating the start of the TDM structure, which

can be identified from the first ihformation byte DBO.

For this situation, the ATM cells ATM-C are referred to

as "structured AALl cells". The AAL1 method provides

35 for the ATM cells to be despatched periodically. The

period is in this case matched to the data rate of the

TDM output, such that each ATM cell is completely

filled. This method thus uses the entire available ATM
bandwidth,
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18 - Pat entgg @7 nB 6538 1. Method for switching low bit rate
connecti ons bet ween i nput assenblles_(iiILD and output assenblles 5
(‘LI ©) of a net Kk (;o Nt (f xanmpl e BSC, RNC,

' f:ormu)nl cation n\(,a\lfé n%he? YnchYS 1Zatden | Akt tQ?seﬁW| e%e??iVE}Qand
the out put Qﬁ@enblles (CLIC) forma first SMAtChlng | eve

O oy Sartef ng devisieal S0l ol £8rALE200C helhod 4R, 4he ¢
assenblies (I LI C) and the out asse orms a s
switching | eveld, each ATM FﬁlﬂhéﬂMWQﬁh%ﬁMQQﬂingn eOBﬂy @nﬁlﬂﬁﬂlfyamé

2% 1, oL oty Saral s ool PO e
a ar e 0 rQnsm, e
Z§§§m§ (oLl gha q:ar’e Sj ﬁynsgmnléa&ém YT TR B9t RéWRNSu sk y

(ILICQ) to format khastsame @odpALM TANngoild Oethod as well, the ATM
cells are dispatched periodically, and the packing
process takes account of the TDM frame structure. The

10 ATM bandwidth is thus not fully utilized, but the TDM
synchronization at the ATM receiving end can be
implemented well and, in addition, operates in the same
way for PCM30 and PCM24 connecting lines as carriers
for low bit rate TDM connections.



= in the second switching level, the ATM HHS‘ Mulﬁmﬁ&bed
r
rs

t hrough by t heGATHI7sw tBGisng 20 device (ASW in orde
information in ATM cells, and - 18 -n the fi m
the swi tched- ?{gﬂg{l TM connecti ons of one or nore

(ILrg are converte € output assenbly (OLIC) into 25 the low bit
rate connections (TDMO) ' 2. Method according to aim1, in which

a common control deyi cgeliMaaCP¥oss s%%%@:ﬂlﬁgcoﬂéxﬁobﬂtherate f:%?fe'&ri%dsﬁ the
first and second sw tchjng | evels. accord P§%@gtb aim1l

or 2, in whichPstweere Wtsﬂﬁﬁéﬁ‘hﬁe&ev‘wctA@Wi ‘P‘é Pigbe LS t he
manner of a5 deqentrcal lczﬁdasvnéﬁmfng gomponen®, ese examplentest, dewce

(MP-CP) initia ett gs in the i nput sembl i ILIC) and the
out put assenbl L@“ﬁ cr?mmumtq‘?é: ﬁe%rtﬁ%’ q'b’(féf 35 4.
Met hod according t—o tthlee imputt hassm@ds&mg (ILICdI aiamgl itheshiosttput

TH S SHEET HAS Ié%: . : : : REPLACED -
GR 97 P 6538 a@g lies (OLIC) form a flrs%asw1tch1%g(%?¥il i nes, via

which information ~fré&m ATMewitchingideviceul2SR) ewhichndst parangedh) | s
received angl petidedsMthkedinghe '@s@é‘ﬁblf%e FONNErt ethd O tre iclitut

assenblies (ILIC ut put _a l'ies nth 5 first svmtchlng
| evel . as §em%gﬂ-ﬁ§d QLS duf:ﬁ%)“k’o ﬁ?rf% evel whi ch
.external ATM lines areinn eheh fdase CswmechEdgt Olé\hﬂ a iplbutabhbsenidf es
(1LIC) and OUtR%% %%.ennggsc%gﬁggkaﬁs (TPM-I) which are applied to
the input assembly (ILIC) and are to be transmitted to
15 the same output assembly (OLIC) are in each case
combined by the input assembly (ILIC) to form at least
one ATM connection,
- in the second switching 1level, the ATM
connection is switched through by the ATM switching
20 device (ASW) in order to transmit information in ATM
cells, and
- in the first switching 1level, the switched-
through ATM connections of one or more input assemblies
(ILIC) are converted by the output assembly (OLIC) into
25 the low bit rate connections (TDM-0).
2. Method according to Claim 1, in which
a common control device (MC-CP) is used to control the
functions in the first and second switching levels.
3. Method according to Claim 1 or 2, in which
30 the ATM switching device (ASW) is operated in the
manner of a decentralized switching principle, whose
control device (MP-CP) initiates séttings in the input
assemblies (ILIC) and the output assemblies (OLIC) in
the first switching level.
35 4. Method according to one of the preceding
claims, in which

[
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10 the first switchi ng level, via which external ATMIines the

i nformation of @r pg"urplgsjys of connections is recei ved and transm tted
i.n structured formin a time- divi si-omorud ti pl fex frame ordl n A'{g/l

m ni packets. d accaordi 0 one_of t recedi ng

cl ai Irons in whi FEESTRS m ni pac%et s are i qgaé'h ch%ﬁ%%?ﬁ‘a’ge Cf&ﬁ’&‘ ATV | s
are forned frorditeins | sulsdpien paohnesthnshe(‘l‘mp)ut is rasetwbdi emd
(ILIG) in the, fidmsiersa tﬁ?é”%&n V\E » cddb cEn%}gEEQdcaéoe @ r!ﬂlsﬁ(i} don

table (CONT1) is used to sel ect mnip are |nser
whi ch ,(ATM ceI)I assemblies 7(1%@'%0@3&360@#%91#@ ﬁésgﬂhl#ﬁ@ {QLIMI chn the he

ATM cel | s psss ﬂﬁrgw@wla;&ﬁ@/ nsyd e (DEIBI) Wln:_::h o ](c)pera: ﬁs wth zg Ctor
.random del ay tine, e asse , _before ey are buffe
stored in an 25 ATM%fceM] 9cfﬁfﬁ7‘ngnd:°ar r??t%l‘?HESA?M%% Behilfy

devi ce (ASV\) [ mhnmh second swi tching | evel. 8. Method according to

-Claim6 or 7, t | kets each have a acket eader,_.havi ng
at | east one \c@(%ln%gct%%% g'g&resg Qf?% in Wh?%%1 cSFSpr‘f é”c’%ﬁ ﬁ8ad:é}
format or a st dmiwtdiasaemtekiks (DhIL alsdueedput assembl@esl\/E(mmd:) 1n
accordi ng i¢ or@lé)ffﬂk& Fgm %‘éﬁ%alﬁa @f_gll theﬁﬂa% rg{M nte tch

t he connections_.in t he out ut as lies I ng

| evel , ATM cel Iy éqfrP%F%sé’%oI?ecPé’dra 8t85 Afni peorecsisgns is

generat ed fromrideeiAEd caid Stﬁélﬂsﬂi@ted ibuideafucthdie’d, £dfin WA CH Q‘?ﬁt?e—ao
nnecti on tabl

?CC)INl'l ) is ﬁigled'sj‘toél “%uét&alemraﬁ“e Ahifih AT §“n%1’r%aCketSd| stributed to

whi ch connecti ons of6 tmt(hm@utamsdlhhg \iﬁ ﬁﬁd E)Of the tpr&ed\ﬂﬁdl( TDI\/E?

accordin o] 40 5, in 5 i C t he connections

TDMHIT ') gling> @qaqh thjlgssenbl les (ILIC and output assenblies (COLI C)

in the fi rmlngmatcmt@ aegelingreackspese vetllected plaadedA®dcells

demul ti pl exed Q!eaﬁﬁﬂﬂéﬁ“fﬁbfqEﬂsnﬁoﬁﬁgwke&'ﬁﬂﬂlﬂgbketsCféetﬁgelnput

to_the oufputs usin
connections are asem&agrzl.ee% (ILIC) L‘? the f:'(::]rst switching level, in

which case a connection table (CONT1l) is used to select
20 which minipackets are inserted into which ATM cell.
7. Method according to Claim 6, in which
the ATM cells pass through a delay device (DEL), which
operates with a random delay time, of the input
assembly (ILIC), before they are buffer stored in an
25 ATM cell memory (ACB) and are sent to the ATM switching
device (ASW) in the second switching level.
8. Method according to Claim 6 or 7, in which
the minipackets each have a packet header having at
least one connection address, for which a proprietary
30 header format or a standardized header format is used.
9. Method according to one ~of the preceding
claims, in which, in order to switch the connections in
the output assemblies (OLIC) in the first switching
level, ATM cells are in each case collected and
35 minipackets are generated from the ATM cells and are
buffer stored, in which case a connection table

N O
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10 a connection table (CONT1, CONT1'). 11. Method according to
Caim10, in wgrhe7 p é8Mcells are fornmed and collected in the input

assenblies (ILIC) fromthe informati on mul2¢plexed at thi I(\:/Iom’r})ln

out puts, before 1 ipfo t] is uff n ce rrermry
(ACB) and is se(cg&\?% tﬂ £h g%%ﬁi chi %&e&g\“ i" V\)mﬁr’rf'qar%(% ond®

swi t chi ng |@eributed to lecwechndeacconeh n@ ttheClaitmaitd Casserddlyi n
whi ch i ncomdgr#yM cel I's are buffer stored in an ATMcell 20 nenory
(ACB) in the output, assenblies (CLIC) in the first switching |evel,

and are then col | ect®d bferked aCFﬂﬁ‘}lﬁget@uﬂﬂq «f t@laims shi tehing in

el ement (BS® . which thel3coMeleded omecondprg1t,0 epf-9f )t henpregedi gyt
cl ai ns, |nvvh|chaf Qn25 t he 1 nput

i her ctli t apl e, (CONT2
assembly (1Ll Q*¥%S Iﬂ%%lueﬁ o(igﬁgit “’\m{]c asseginld eg of %ﬁbhé&l tHR®ugh
to which out putfaammd\rytchmgC]lle@)elb;a:tdnerééﬂséemﬁrémyngludez\im&x(e%\/ﬂndn

the second ng to o f the
c‘?é%lm; m’éﬁdhy ?USWltCh% Ng men (1[H JeoNis Sieh

precedi ng 30 rther nection
the output ass&ffi§ e cpnpscuienst @r§e|aesﬂ1gA¢ﬂc1:ht¢\Twhe ouct@uts a.tsal.ng

di stribut eﬂotoalwu&rhébwwlﬂamlgﬁéﬁl(ﬁé&‘um ). Or to which m nipacket
generator (MPGQ 6538 - 21
15. Met had ac B aFWing €9 £1aini1Qo im which jn which

the ATM cel | s @AMV Qeldre faté edfd>fmédIChaﬁdmiBBQ!1eE:Eéfih in T'I[\tl/li'fé ' lrﬁ{r&flf@t I on

whi ch arrives af nt er e ce

(All'(l\:ﬂ C? ! \s/eri a ﬁ%“ﬁ’gt%g ?Eiségcet?s ﬂ/ngei ﬁ”&%ﬂ%’ﬁqﬁw olfluﬁﬁéPﬁ@?‘eflhl%t i s

‘want ed i nftdemecemmonr ositpualsl,i feefofer phtsorinformation %/Iﬁs i Rk
cordin o] 1 h AT C

?ZTM O ga%g I&%@ﬁgg& rllo%AsT%d(r) uc]e(ftz‘lulr e%e%q#\;?c M%S; a'nt*e]tsh SFAF o ﬁatﬁi}b%

whi ch arri Y 2FVWE tebinen gevipge ahdiSthcl imlesthe paienad (R@itching o

identify the stlaxfelqf the structure.

12. Method according to Claims 10 or 11, in which
incoming ATM cells are buffer stored in an ATM cell
20 memory (ACB) in the output assemblies (OLIC) in the
first switching level, and are then collected before
they are supplied to the switching element (BSW).
13. Method according to one of the preceding
claims, in which a further connection table (CONT2) on
25 the input assembly (ILIC) is used to select which ATM
cells are switched through to which output assembly
(OLIC) by the ATM switching device (ASW) in the second
switching level.
14. Method according to one of the preceding
30 claims, in which a further connection table (CONT2') on
the output assembly (OLIC) is used to select which ATM
cells are distributed to which ATM éell collector (ACC)

inipacker generacer (9). AR O

This Sheet Has Been Rep F" oy J——

LT

REPLACED




17. Method according to one of Clains 11 to 14, ~in which some of the
ATM cell's (ATMd&R syepfgsigd with 15 the information which arrives at a
conmon out put, and each contain sync‘hrppizatlon informati on | ocated at
t-he sanme point. onent for exarrpl e _ BSC,

18.  _Net work
RNC, TRAU) for cjaﬁ’ryilﬁ%tlb%‘? Fﬁg°?'?§$‘ﬁ‘8d t%ﬁ:c 8i R§ tOtIRS o1 2(3'—o G4ins 1
“to 17. id9whidlet work conponent (for exanpl e BSC,

| t W|tC|ngIeveI ichis

TR aocordi ke Kl BbiSs IRNAS) ars 114505 RER B0 e,
25 - devices ithe hémf@p‘uﬁtawenuhych(la_nﬂ)ves natheaf icostmon owwpuchi hgy
evel, which eagft&Aupri 99 atRbUrAlhty o1 l(@Madich Taley EQE?§Ct'%§

ctrons are

(TDI\/H) for at | east one connecti on,_ which conne

applied to %W?We%éséﬁ&%ﬁ%%]@e afd aWbetheke thafsnist etrnte@o
t he sane out putlrm:&mﬂ:}br(%@lgnallm@ ﬁﬁﬁ@ﬂdagy\bﬁchl ng | evel V\:hl ch i's

formed by an ATM n devi ¢ A arra bet ween

i nput assenbl i es q1 Lll%}:h?o% ?ﬁ8°’6§%’8§t %s‘é‘?ﬁ)l P q@ﬂ“ﬁ% Lhd to 14

swi t ches t hroudin t mehdM cd;&meectATMns celbsder(ATMI-8S tasesnifilleldor nadd on
in ATM cel and- 38

- devices !Il-g t he &uﬁtﬁluxie%ss Féﬁ? tt]:he ?l rst lnforg'\iawttl(?ﬁ nd"}f:'e%l
whi ch convertsat%vﬁﬁ\/l%rme%?mm @ﬁtPUt @nél dnciudesi A o iadsenh| BGE)
(ILIC), which aje iswdtiBe the dtHIUHE tiond e AutPte assenbly (CQLIC), into

20. Net k conponent
;(rzlgolrgyvngl Eo % ;?Enef%ogp%t I O@ é‘f"ﬁ?rg%?gyltﬁg e aff GH@tJF\A‘gI Lehi gg i,
1 Ly, [Tk et e o ALt e oprusem s o
one o a
€ bl " Pothar £5; UBTEHTH T 817 Vi) SUREF | g

(for exarrp of as a ra
to nonitor base&astatdantaim synchrmamcpmdlnfamwolkn located a?2.the

Net wor k conpon%ragnea%qrrfy_ng to one of Cains

18. Network component (for example BSC, RNC,

TRAU) for carrying out the method according to one of
20 Claims 1 to 17. |

19. Network component (for example BSC, RNC,
TRAU) according to Claim 18, having
- a first switching level which is formed by the input
assemblies (ILIC) and the output assemblies (OLIC),

25 - devices in the input assembly (ILIC) in the first
switching level, which each comprises a plurality of
low bit rate connections (TDM-I) for at least one ATM
connection, which connections (TDM-I) are applied to
the input assembly (ILIC) and are to be transmitted to

30 the same output assembly (OLIC),

- a second switching level which is formed by an A™M
switching device (ASW) arranged 'between the input
assemblies (ILIC) and the output assemblies (OLIC) and
switches through the ATM connections in order to

35 transmit information in ATM cells, and
AN
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15 18 to 20, designed as a transcoder for the transcoder device (for

exanpl e TRAU) odr aanobidsesg adi o net wor k. 23. Network conponent
according to Claim18 or 19, for carrying-out a function which is
-SI-EIGSI fSIhgeE OHas Bl;lgéed %etwo t?he output assembly (OLIC) in the firstq 11

11111 Jul 1111kwitching level, which converts the ATM connections of
one or more input assemblies (ILIC), which are switched
through to the output assembly (OLIC), into the low bit

5 rate connections (TDM-0).
20. Network component according to Claim 18 or
19, for carrying out a function which is specific to
mobile radios.
21. Network component according to one of Claims
10 18 to 20, designed as a base station control device
(for example BSC), or as a radio controller (for
example RNC) in order to monitor base stations in a
mobile radio network.
22. Network component according to one of Claims
15 18 to 20, designed as a transcoder for the transcoder
device (for example TRAU) of a mobile radio network.
23. Network component according to Claim 18 or
19, for carrying out a function which is specific to
fixed networks.
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