GR 96 P 1273 -1- Descri ption Swi t chi ng device and

met hod for assignnent of tine slots to a multi-channel link in a

swi t chi ng devi ce The invention relates to a switching device
and 5 a net K o d&didgnnent of tine $ots to a nulti-channel i nk.

Swi t chi ng devices in comruni cati on systens are used to set up, control
and cl ear dowperigddiioans for transm ssi on pf useful i nformat ion. In

the sinplest case, 10 the switching device conprises a coupling stage

whi ch connects a subscriber A to a subscriber B. The connec-

tions of the sSwitehimey sle;&ialadaﬁdrmytlhmtfﬁﬁ Lafemitnt of kemat 8dodk one
is further e known that a

port or differg _ ‘
swi t chi ng devi gog %Q{ tgzlnclh Shehink b?u?a?‘f”fgldb’fn%%é‘& Sons, using the
so-cal led tinme division nultlplex node, via a single connecting |ine.

Such a physi cal conne%bnqnueﬂgﬁggsrela{:ﬁ% ?nsm wittg*%ral It T_g;egh nnel s

whi ch areforrredb rme di vi
conse- 205 quén&et Feri aspbonment ¥ culmshadiotsl tooansuﬂ.tmﬁchanael

coupling stageimk.a sw tching device which is operated using this
principle, time slots _being,assigned for, a connection, instead.

|f a connection is coﬁ?ﬁ&@géﬁgf riges doc qumrunination, syaiemse aber B via
a switching desiede td etcapleccontrol tam Ehédr d&&i\r@&%é@h&hmﬂf' ty as

must be. ass o SEARFEPRESRAE HEI P RO e gt (PR FIBPLERE SHBRe from
the swi t Qi ngtieviawi tahinge danisoy i bmpﬁ.sé'mea%:oupaﬁ.ngrmium Wih£6hi S

In

transmtted d egti t nthe case. of t he
time divisi on‘:!ﬁﬁ'al:gcﬂ|c§Q S%SEH%&. to |a Jmfo S are or giénl 7B RRCT
basi s of tipgfe ot t‘FHsﬁ ?%b%r%%sr%né fpdnB @AY aims thisi mass dbe

whi ch can eactnobetaasaeneﬂetﬁbﬂtfézer@ﬂfé?:@megdﬂﬁs The 35 sanme tine slot
in each case desi gnatig %an eX| connéction, fromfrane to frane.

A bit rate, for exanpte 82 EBFF g%%c’ﬁ?\%"?o fhat a switching device

15 can implement a plurality of connections, using the
so-called time division multiplex mode, via a single
connecting line. Such a physical comnecting line can
transmit a plurality of channels which are formed by time
slote in the time division multiplex mode. In conse-

20 quence, there is no hard-wired physical connection in a
coupling stage in a switching device which is operated
using thie principle, time slots being assigned for a
connection, instead.

.If a connection is considered from a subscriber

25 A to a subscriber B via a switching device, the connec-
tion being regarded for simplicity as being unidirec-
tional, then incoming time slots from the subscriber A
must be assigned in the switching device to outgoing time
slots from the switching device to the subscriber B. The

30 information which is tranemitted during the time slots is
thus switched. In the case of the time division multiplex
mode, the time slota are organized on the basis of
frames, that is to say one frame contains K time slots,
which can each be assigned to different connections. The

35 same time slot in each case designates an existing
connection, from frame to frame.

w»
A bit rate, for example 64 kbit per second for B



GR 96 P 1273 -2- channel in | SDN switching devices is
assigned to each of “the channels forned by a tinme slot. If a
connection from t he subscriber A to the subscriber B now requires a

hi gher bit ra®GB,96hBnla73ulti-channel FiRk-is required. 5 This just neans
that- a plurality of tinme slots nust be - assigned to the connection
within a frangbappebyvin ISPN switqhing devdcest ipsaggignedes8arychoPLt hese

time slots toghe channéianﬁaﬁé@%pratﬂ&é%lmtphxs.l §aLofRBBLLLA NS Ne.

I n conparison Wlt qﬁ?ﬁlgc hannel |nspg tional difficulties
occur in the E8ge S e rdntd t AREL ﬁBrr%l POV FeHitiafuods

i Im‘ ormation Shignaaﬁl bit fratatodhéﬂdabhulbﬂ - ChHaeRE1 b:e;(tjnl_é\ id hﬁqui:ﬁécmit i OE

el ements Ln this . information stream ar, rr ed i ccordance wt

a speci f ilé seQhEficd S PS8 Z‘ﬁ'&e g‘t rz?li g‘ybé’faq%mge nlfg:s ef?u%gbe
subscri ber B, aasgigreflr &nsthesicomneitiibe witbimaa frame. diowdiher, in
subscri ber's ti £ t \%Eiﬁh e satisfy
this requi reneﬁfr%?gu?égé gpesist Bt Hgééﬁggg%,h&% Stl:,lllC £ Hﬂggg ﬁ%g‘?" away
fromthe conmbnapamitted onmckke tgams mhvsinad ﬂmepﬁénﬁaﬂépﬁng of

nul ti - channel 20 ! 'i‘KS cobpate8bHanNaenVidihdiRe chaduieh e MBiHies Peaddovi ded in

the switching devi I_nst ead. The invention | s based on the
obj ect ot%guaFifna dlf?é‘é?ﬁb"?ﬁe°§8&'ﬁel’r€‘e tS‘F s Mhrmet FbrekrRehts in
t he i nconingst i Moy f 0& t B6nbihgsousyg inftkmatdon \MseaeamrrelQS

| ot bei d |t | i,nk i . Wit chi

devi e, This BEPRRC-Rah e PEleBy PRE huiinsh ‘2to=aalign A S b8 M 1 or
2, and by thethwstn;hfqgmale:mmestreamau@ra&r@geﬂ Cizaim@omam@a with -
Advant ageous 5.6;#@??%1?&358?2&:@& P14 O ngaé:ﬂ:ém Nfastihel & e észured

The mul ti-channe rmed by at I'ncomng a
out goi ngl¥i neat| ths. sThecspeer{Be afiheertransmission (% '('»:IBSel’él%%#%at es the

nunber of incepbAg fh&esmscrﬂ:aéssf@émﬁmmaidmcf@émﬁm{wkaﬂuttmg an
i ncom ng frane avi.n ime slots AneuaJ némber (n) of

35 outgoi ng ﬂ"?'r’é"]%:f'%?sd? "%1?1 ‘6%'{' Y\gtl?‘}r%n’ée‘ﬁ'?’e"%‘ﬁﬁ‘te'a F¥tended to
be assi gned aablecnmagsad:mqn&ihﬂems%fel kebt awayuﬂﬁoim ghleusonuﬁiﬂi‘d'.d:é.-i cation

2o 00, SRS LSATE g shal® G niBute T s ROl
i ncom 20 links in accordance w:.th t:he requirements be prov:.ded in
the switching devices, instead.

The invention is based on the object of guaran-
teeing the sequence of the information elements in the
incoming time slots for the outgoing time slots when time

25 slots are being assigned to a multi-channel link in a
switching device. This cbject is achieved by the method
according to Claim 1 or 2, and by the switching device
according to Claim 9 or 10. Advantageous refinements can
be found in the subclaims.

30 The multi-chamnel link is formed by at least two
incoming and two outgoing time slots. The specific number
n in this case designates the number of incoming time
slots for the multi-channel link within an incoming frame
having a total of K time slots. An equal number (n) of

35 ocutgoing time slots in an outgoing frame are now each
intended to be assigned an incoming time slot. A first
unambiguous identification is assigned to each incoming
time slot on the multi-channel link in order to identify
the sequence of the incoming time slots within an incom-



GR 96 P 1273 - 3- ing frane. Al the information within

the incomng tine slots on the nmulti-channel link formthe

mul ti-channel information to be sw tched. In the sane
way, a secon@®RurfirR gdlds identifica- -3 t4ion, which defines the sequence,
I's assigned to the outgoing time slots. Afirst auxiliary variable is

det ermi ned, g rfFaReoitl ofhe Mnfrymatinn ofithia itheodmcoming fymend
out goi ng ti Mes1de So ERENmhN@iL8ARRRELVE1hka#Bsm the mUYtS fdHadineauxiliary

vari abl e i ndicates the maxi pum 1Q i fference between a nunber of outgoing
tinme slots amProrMatifthfhPe iswets for the multi-channel Iink within
t he respective fIrmrhe, ssifletway, td FecohdCindnisigiftars ddeptiifica- ¢oing

ti | ot, This_ fi . idi i abl t hep 0 d

assr gnmert of it 1opiE dsiphen e nES 8ot o; 45 AeERhrER B8 i n each

case one inpcoﬁugpim'gretime slots. Ak afdrgtneatxbiizey ofarifadrleexdmpl e,

three in thi YorermiGAME TaMa Qechlific Yk Lng idd WE WA shfgglourth
to the I c ime S gkt, t he

outgoing ting slot I's assigned frrst onm ng _
fifth out goi S Ame Snsgoingbime mlehsowikbinothe mennedtiomrifrgmesre sl ot

etc. If, as ahOwe faRskNCORk{Diary wAri@®190i N8a{sM®s CURY | 88K mluB
exanmple, fiv slots, then the third incomng,tinme_slot iIs

, e . t]
assi gned% o d"ég%e}ﬁé‘cﬁ RETMRTY G RPhske of oPutgoing Rime sLeE8i A9dfr ane.
The assi gnnenincaifiset tgny £hoits bfor egwf danitmcnaﬁmélr}mnlesritMﬁgi&hag. :
Al ternativel r_j.n jtion tqQ the firsg .auxiliary varia , a
second auxi | ikg:‘éars e\?é:ﬁvgebggar%ey%'aﬁ?o ©c s g’em%le‘flé+%1‘ n%za?f‘ﬁ%?\%va?, °P‘§'achi eve
the obj ect agedndi rigme sloto (Thds fiasti eauxiIirsysesohabaaxchnatienar.i abl e
desig- 30 n e i ; ReS JFEetddidy f gyl .
di fference bmﬁeﬁaﬁﬁnﬁg ac?fglgﬁ%llgeg?_ng ti r?% ;ylécfjt gﬁair)\d?&t&%ﬁgg%nmﬁg tinme
slots fdr t h&XRHs: ifhAfBIoment \#a Hith eagh case renrpeinrroBiRngapdde before

a time whichslstf.onfiedsbygatient of HEIQIENIEbE NBxfile, WHred B8 BHibBer of
slot s, however

;: gg oot gofj%ta%?f fgﬁg%ar’taﬁi?égngghf. mitél'gg‘gglﬁgga&%‘%‘gi‘?mt\/aﬁ%bﬁgumh can
al so be usedom$geingssiganshtt dff assibnedatd e fdirad incoming siaés for
assi gnent %1Lo%ée§ﬁqirasgff&£nsu£§sﬁgngme s1b8% 1% Yuad RV Lo BRY OLhEr

20 second incoming time slot, etec. If, as above, an incoming
or outgoing frame comprises, for example, five time
slots, then the third incoming time slot is assigned to
the first outgoing time slot of the next outgoing frame.

The assignment offset may thus be regarded as a form of

25 indexing.

Alternatively, or in addition to the first
auxiliary variable, a second auxiliary variable may also
be determined, however, to achieve the object according
to the invention. This second auxiliary variable desig-

30 nates a value which defines the addition of a minimum
difference between a number of outgoing time slots and
incoming time slots for the multi-channel link within the
respective frames, before a time which is formed by an
outgoing time slot, with the number of time slots to be

35 assigned. The incoming time slot is, however, also
counted for this point. This second auxiliary variable
can also be used as an assignment offset for all outgoing
time slots for assignment to in each case one incoming
time slot. However, any other value between the first



GR 96 P 1273 -4- auxiliary variable and the second
auxiliary variable is al so suitable as an assignnent offset.

If the first auxiliary variable is selected for t he assi gnnent offset,
then there is GRMiGimeEl2Uel ay in 5 the muldi-channel information in the
swi t chi ng devi ce. However, any other value up to the second auxiliary
vari abl e al so PreMliihry amusblmmad the dequral antddsiaxtye variabis ntsenance

of the sequencg f dhe-duifOrdmAtion Ll nd ensures a m ni mal
frame offset. A critical advant agesl('}sg%%&?hgfﬁg? od according to the

invention is the fact ¥hathe firgthauxidiarye veriahde dsomedeickedeforent s

(al so called t#ige assidtikedtiSKHddt), ithed FHHede IW Tacmi@ﬁ.m%.‘ﬁ.sh‘“e’ﬁi}/l 1%
uper uous

achi eved for each,individual assignnent, This renders s .

any ot her Tor r?&?i%ﬁf%T&ﬂ%% d“Bg° r3R i FRenp¥ikrhing deyics-ity
wer e not ensuriswéver,ouphinptiergesabieaup toSwWHeChs8@ofi@Viakiliary
Furthernore, i .hﬁﬁ be found to be .advant agep to be able to select
any desired nl};rﬁ)er oe%&so Bﬁ?‘éﬁ‘lg%sg 1 ﬁgsgwgn&ﬁgﬁT%ﬁﬂW?sr 5’&?@5, and
the met hawaighamatiary b thee sememicieon fndher tinfiorya tioad edemedits an
assi gnment of G GalAdd Paihthd) ! erbfEOMH L] B criei OGN,
guarantees the bit Inte or assignnent, it has been

rity. : . Si-gn
assuned wftil Fowhe metgﬁét acgerding thdbeudpventionahesthe fiactathalte sane

t ihrre . ?nd tilf&_TBfeiq&%nEI&fe?iaﬂEe riufﬂd?&hati{iﬁhi aEgiiéﬁéi (d1sd fb&iﬂ!&é ithteﬁS
channel infornmtion.is er stored.in the swtchin . device, then a
buf fer stor agg’&lcfelléy"%‘?' e ltrhlé'r? %ﬁllo sw"tch&(‘,"goﬁﬁﬁstg’ﬂst) haf, achievre

assi gnment of fide emcthgdnddviidoel assighmérst. tTels rnideads supettaaoag frane
is defined as ' £ 4 t buf f er_star .delay before
ngg;l %Qher oQLLEF;%%}ﬁ[%he%%zxéd Qg I ceﬁs%% :fff ?:g;[:.s L:L)é

the 30 start of an out Sm ng Ighirent 0
i denti fi ddft i orknifEign] tyet wened notheenstiied seyuccupldag betages reeft amned as

such i f the off38-1Q GRRAMLS B hl%qum% 0 f oLage del ay.
An i ndivi dual buffer sg{or a%gt ,ﬁﬁe ay (‘:.'Iaer'l Blet thié;%%)ér_ﬁ OE%%%&OU%I%l ggr each
coupl i ng st ag@WBntageonss ot b A§lgefPceelect any desirpd pymber of

mul ti - channel cutigerifit | 80mé 0 dItEN wEEBIn outighibif f faméd| eindd Rhyrality
O erTe SOt R Wooraify V" Whe! 1ok Tidn" Qeberthel B3 §235ucs 1M
i ncomni ng .
20 an assignment of outgoing time slots to incoming time
slots which guarantees the bit integrity.

For assignment, it has been assumed until now
that incoming and outgoing frames start at the same time
and comprise the same number of time slots. If the multi-

25 channel information is buffei stored in the switching
device, then a buffer storage delay can be taken into
account in that, for the assignment of the outgoing time
slots, the start of an incoming frame is defined as being
offset by at least the buffer storage delay before the

30 start of an outgoing frame, the assignment of the first
identification being retained. The method sequence can be
retained as such if the offset corresponds precisely to
the buffer storage delay. An individual buffer storage
delay can be taken into account for each coupling stage

35 in a switching device..

If the multi-channel information to be switched
is buffer stored, a plurality of time slots are also
combined to form a word. In this case, all the incoming

time slots of a word are counted for the determination of



time slots of a word are counted for the determ nati on of AR 96

P 1273 -5- the auxiliary variables for the first incom ng
time slot of the respective word. As the result of this advantage-
ous neasure, i€R{86iR 12¥3 possible indivbdually to match t he

algorithmto the special features of the individual 5 coupling stages,
whi ch are nor neheyagsibiany] varishles formddiegfivstt heconingspimdi siot

coupl i ng ci rcubtSendSribidetive Wl N u t § _del ay.
According to a further adva_nlf‘%%]egus rg?sia(r%%e.%%,sgi.t ?gt.lpﬂrr;é;s%%‘?%&\g\#%h are
present at the®S8iReFiRe o Hifr &R-tuxn pogsikddedivgduahdy be anateint ed

together for tfRedgtgbrithm tmﬁﬁéiéb?e@{ai hgefttiidd aS¢/ M?éif&&féid%ﬁlthe
ti slots of a frame are distribute

i ncom ng and/g%?ﬁ]out oi n )

bet ween di 7 f er EREP e5AFG S| neRich b aZsnsRotRALlYy geverned hyhdhe
according to tdesigweafi thec@ortlespohaingedouplihg swirbalitBy devivgas, which
conbine tine s r ral.- I t f _connecting lines and can
distribute i nf%%n%?§o%&m ;érfgﬁh(ﬁ fblalé"r‘égﬁ%/ s?‘loﬁgggl g?ia%et ween a plurality
of outgoi ng connedtdarfinaes a further advdrtagesnist alefimamtitce
conprises a plufgdi ' ges, € ilgﬂ@ fset or the
total of t he aésis/?té%]r{é%c%%%gekggfé%ﬁeg?nﬁfl'%i%%gf couplrbfnngilsﬁ%gres

i s advantayeou®Yy IWMRIERS Jipescaygl countpd prgelker for the detemsrber of

the time slot smimatiorsWokChath s6kiUidry varlabies) NUbehe lihRAgidg on to
guar ant eei ng bi t ' fity, .this_also ensures Trane integrity, since,

5 Inte . .
not only af‘rédztz‘?fe ?‘ﬁé%‘?ﬁéﬁ | 5PN 5LRESt (He 3| EFameoprs EFGTibuted ( he
correct sequerstwdnit diffeddnt tdommeditdng Qfinkde In cofidglelguegannaind i nk of
an incomng fr. e j.ned tQgether in one autgaing frgnme. 30
According to a %.urt L.earggﬁ%%iﬁeﬁ?, t?ﬁeggggﬁgﬁﬁ%ntcan aq'so?g%?\euf’?aelﬂ ots in
bot h di r €6t i orfvitrhimmdevégesrwhheh combigws ¢ive bldtseftdmnralpltrafli-i c
conditions. iey of com:fé@tﬂ?g% hpgh85Condi Bdnt %i%hl%'bﬁ\é@”&?g%rﬁﬁ‘hto%e
swi tching device according to the Invention are expllal ned I'n more
detail in the 5797 GHtEGreBkt tineshpte defweep 2 plurmbdinef ousadingt h
reference to tdumddciings lines\hi ch: Figure 1 shows a switching device

having three COUpllnng a switching device comprises a plurality of

20 coupling stages, the aséignment offset or the total of
the assignment offset of the individual coupling stages
is advantageously selected to be equal to the product of
the number of the time slots to be switched, using a
natural number. In addition to guaranteeing bit

25 integrity, this also ensures frame integrity, since, not
only is the information in the time slots contained in
the correct sequence, but also the time slots of the
multi-channel link of an incoming frame are contained
together in one outgoing frame.

30 According to a further embodiment, the assignment
of the time slots in both directions is separated in the
case of bidirectional traffic conditions.

The method according to the invention and the
switching device according to the invention are explained

35 in more detail in the following text, using exemplary
embodiments and with reference to the figures, in which:
Figure 1 shows a switching device having three coupling

stages,

Figure 2 shows a schematic illustration of the assign-



st ages, Figure 2 shows a schematic illustration of the assign-

GR 96 P 1273 - - 6- ment of outgoing time slots
to incomng tine sl ots on one connecting line in each case,
Figure 3 showsRa9€chehBV¥Bc illustrati on ®f-the assign- ment
of outgoing tine slots to incomng time 5 slots on two

connecting lines in eachestisef OthOﬁ;ngurtem’p sfiors Foscingaming i timstration

of the assign- l?nsg}; rmg&g e 18 Qbent 8 bgcom ng tine
sl ots, taking account o? %u er storage rﬂ%g * 2 the case
of wor d- by- woF #gBEef 3r sb'avag% sqhemaﬁcgu*kltsstm ap%cﬂmae%lgn-

ilTustration of the assh@lt of outgoing t1m€e'§tlo‘éfs Qsagﬁw&.ﬂﬂgm:ﬂ@ts to
i ncom ng t| me sl ot s over pl urgl ity of cougl Ln est ages,

Figure 6 >shows a swit cRFAES it t‘r'é’(ﬂnr?gj’tt"ﬁtge B6GprPn§ac
stages and t hpiguseadt eghods f4 agehemd el i 1)lustrddtion of the assidnh-

I ndi vi dual coupling sta FiLaure 7,.shows W] 419 gev & haV| ng
t hree coupling ment of f’u£§°1n?hie:1¥x‘r?'ar?%%lt%t egrlrkt el #g eproduced
in t he Iat@ts:omhmg staguntarfl a buffﬁrgater&s aday

schematic flow chart ofsthg,cal il 4 %:‘gﬂby-word bufFle sggga%érst and the

second auxiliary vari ab:f' e “exanpl e sw'tchi ng device

VE accor¥fng Fégure 5rj geews 12 comhsmatke thtsteaidam Ph e eqeione, K3,

t he second coupl i ngedt 28 KdtyhHiRgCRimas@1BeiNEoC AHIRALIG W ine a
hi ghway Hwy, which is co osed of co neL‘Lﬂ‘ Ilnes 0. 25  the first
coupl i ng stage K1 and t 'F% TRT & BlisY of coppling3stagesoupling

stage Kl prodpigsra 6i nkbhovwsn asw;tchhnghﬂzayxbhyh&m.ngsths@e idmrplingand the

third coupling st agga&s pa[nc&i'ﬁl%r a&aﬂ%e ' 8¢ J”%ylnl—lvw to

t he subscri ber I Ng ev ce efated in
the timel5  divisi on neach pindd viglial youpﬂmgt m&ageansnitted infor ma-

tion can be aﬁﬂp‘ﬁ‘@d? ONsidies PR EchIdg! aae&::&ohaws% thréd Ucupt
frames. The switching device VE is _con- a control deV| ce SE.

The program control | ed %@ges::oﬁéﬂ@oﬁrmmwe&f%bﬁavs FepErduesddd t o
whi ch, inter alia, eneélalainscddpllingcetalyef, oangecordi ng out goi ng and

Figure 8 shows a schematic flow chart of the calculation

20 of the first and the second auxiliary variable.

The example of a switching device VE according to
Figure 1 comprises three coupling stages K1, K2, K3, the
second coupling stage K2 in each case being connected via
a highway Hwy, which is composed of connecting lines, to

25 the first coupling stage K1 and to the third coupling
stage X3. The coupling stage K1 produces a link via a
highway Hwy to a subscriber A, and the third éoupling
stage K3 produces a link via a further highway Hwy to the
subacriber B.

30 The switching device VE is operated in the time
division multiplex mode, so that the transmitted informa-
tion can be assigned on the connecting lines to time
slots within frames. The switching device VE is con-
trolled by a control device SE. The program-controlled

35 control device SE may have memory areas to which, inter
alia, a databaseDB [lacuna] for recording outgoing and
incoming time slots ey, a; which are available for links.
When setting up a connection from the subscriber A to the
subscriber B, the control device SE makes a selection of



incomng tinme slots e[err], a[err] which are available for I|inks. When
setting up a connection fromthe subscriber Ato the subscri ber B, the
control device SE nakes a sel ection of GR 96 P 1273

-7- ti AR S6o®s1@8rr], a[err] on The connecting |ines Hw, by access-
I ng -t he dat abase DB. The connection fromthe subscriber Ato
t he subsdmep@loBsi €1 sty F SBeacomrestitdnidies HwW . Pii 8ccssspeans

that a pl uralingy tole 'aamfebabatﬁse[err] a[err] nmust be used w thin a
frame Re, Ra for the ansm ssm.n of chanpel gmalH1
h&% oFPEwi ng

al gori thm which wil i ﬁé‘&mw the | sRbASTH eiro
figures, is subscudberf (B iki sepuryosesi A e tdcivamnede Vi ixek SEThist he 10

?\émrtcm n%dg]? ea?xl V';.h ft thlgralf R§£ eé:‘? $5 @%ﬂ ;:Ii’al Somggtr’rggeu%gdAnnex A

_ on o uxi ry V&rTabl t ié AsSrgnnen of
t he out goi ngwiithdns|=t §rawet Re,i Reonfony thee tlagsmizsion of multiecordi ng

to Figure 2, ghe mHltis; %g_ohnfo[q[c&tear ﬁ]ﬂwrtﬂh&n CQYdiseSeifOr gxanple, 8

incoming time slots e[err hi n an I ncomng frane Re
havi ng a tot &xpdpired yul re%??ﬁ%ceTh‘é shegdidddomiage Houras ngiehe sane

number of K uged tfd¥ €04 Sphi Sfn CEHB' ic®8ErB10dedaiced S8 et stpks a[err]
| ected, fromthe databaseDB. The inconing 20 tine

to a7 whicgh are s
slots efdrr] sf"’d'té’?éff"ﬁ] Sﬁﬁac?thout going time slots a[err] to aferr]
have been deS| gnat edRefiezencedzhoald talsichdbe medechoe Annex At hfart he

frame Re, Rl a0cinasblououal i1ty WS ee. o’ LGB! LOD ImaRd se0ONd

|dent|f|cat|on t'he out goi i NCO I'me slots
e[err], a[erelf @&# pntgm-sg%imeoa:b@t%et%eﬂa:tmm yeimet IsllntShe i ncomni ng

and out goi ng ti BRcbEAIRS €% FilBRre 2, the multl-zhﬁnhgiuiﬁfaiméhe
cal cul ation of the first auxi M ary var)able dO and the second

auxi | i aty vati@ €cmPTisgs, hbor F¥¥mie bderiqaoming: £18¢ PACFFgBpet2. The
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case. In Figufe
20 time slots e, to e; and the outgoing time slots a, to a,

have been designated in accordance with their sequence
within the frame Re, Ra with an unambiguous first identi-
fication i and second identification j. The position of
the outgoing and incoming time slots e, a; can in this
25 case be selected freely within the incoming and outgoing
time frames Re, Ra.
The result of the calculation of the first.
auxiliary variable d0 and the second auxiliary wvariable
dl has already been illustrated in Figure 2. The differ-
_30 ence between a number of outgoing time slots ay and
incoming time slots e; for the multi-channel link within
the respective frames Ra, Re is determined by the control
device SE for each time in an ouﬁgoing time slot a, to
a;. The outgoing time slot ay of the time of the deter-
35 mination is also included in this case. In Figure 2, the
maximum difference, that is to say the first auxiliary
variable d0, has been defined as 3 for the seventh
outgoing time slot a,.
“ The second auxiliary variable dl is determined in*



maxi mum di fference, that is to say the first auxiliary vari abl e doO,

has been defined as 3 for the seventh outgoing tine slot aferr].

The second auxiliary variable dl is determned in . GR 96 P 1273
- 8- t haGrt Bé @i flk&Bence bet ween a Burber of outgoing tine slots
alerr] and incomng time slots e[err] for the nulti-channel link is

det ermi ned wi that tthe réthterence fbatwgeRea Rumber ofhedukgoingdi hdmehich is
formed by an 99LeglBY dadTuidiing cilleCbibes' OF RACHNe! HB1LE-BlahléP NG
time slot e[err] to e[err]. The m nimum vat ue has in this_case been
det er mi ned usilAgk ip detegginedewithinothehzegrgrtivenésamay ReneRay ot
ef[err]. The perlwebal tdmd W H Gl frmdd gt SHeSoisg t Pone agilgd to
this value - 1 (this nunper,is equal fo 8), ich 1Q results, for

exanpl e, 2 n Bpe $9Fu829Rfbime pir QR Gippoming fimeg 8laf Par t9bPe- dFRe

The cal cul at i ainfifmofcddlitel Rist i thislcaiHded MetermifibdaibengO- and -
second auxili ar riable dl.c be, quot ed.._using a er al ation, .
by the foll ow ﬁé \14%‘e gtq“uné? i%ﬁsgﬂe fég}‘f‘h incoming tz"%ene °rg}: tfier t of a
time slot andnommbes rdnttdmeoklohe aj toibeoasaijgnedreis| tbhenecidded bo the
mul ti - channel (Lisnk. | Ihi% SELmiBEs I S haye the: property
E. The og):glﬁ'gt o‘rriﬁféw in1 t tlisf'% Qgse ?n?isgatggggﬁ't h%g né\rjtﬁeraﬁ%?ﬁzo

el enment s10n t Kesydts, for examplgpeip rthe gyrlpearky §ari M 8ecerd has

been sel egl@d1fakyasatgapeatain Figure 2, so that the fourth
outgoing tinme slot aferr] is assigned to the first .incQm ng .. 1ime slot
e[err], etc. The bl acF£§o?§JcF‘9rar profrAureLer sihe %Frﬁ?&a?‘éx{'}ﬂ%ry

assi gnment. Thardabhed 40 r and |sdctidSeauxiliary variable d1 can be .
quoted, using a general notation, by the following

@ =ma>(]{aj|aj szl}’ -[{q]q szl}D
d= miz{[{ajlaj <zl}i -!{q[q S;I}Dm

zl being the time of a time slot and n the number of the
incoming time slots e; on the multi-channel link. im|E

15 equations:

is a set whose elements m have the property E. The
operator |-| in this case indicates the number of

20 elements in the set.

The first auxiliary wvariable d0 (3) has been
selected for assignment in Figure 2, so that the fourth
outgoing time slot a,; is assigned to the first incoming
time slot e,, etc. The black solid arrows in this case

25 indicate this assignment. The dashed arrows likewise
designate this assignment, but these are the assignments
which lead to an offset in the frame and replaced the
solid arrows for the corresponding incoming time slots eg
to e,.

30 The schematic illuastration of the assignment
according to Figure_ 3 is based on the same principle as
the assignment according to Figure 2. However, it should
be noted that both the incoming time slots e, to e; and



designate this assignnent, but these are the assignnents which lead to

an offset in the frame and repl aced the solid arrows for the

corresponding incomng tine slots e[err] to e[err]. 30 The
schematic il |GRst6atd i2730f the assignremt - according to Figure 3 is
based on the same principle as t he assignnent according to Figure 2.

However, it dfhsuloftgoins tigee#lofst ahoth 2hatedidtributed dedweenerr] to

e[err] and in each caf® PRoPcblhdcting lines (highways) EHWHE @4ikgoi ng
time slots aferr] to a[err] .are distributed between in each case two

connecting | iSHQEY hPghwlys)WHAGR aFfePresent| Gts ERe, Sgmey bipre @Kech are
present at th;dlanfed ¥ tHe deterni:.lilﬁltlidﬁd ofN thiee afhedigiarpatkiadiabilet he

aUX|I|ary var abl do, but are coupted tQqggethe The aI ue 3
thus s Sncdufarie grovtked| FobShisr: i \Artis & ashes ' and
t he val ue 7 f:mrsu:lhs snm:mchgui)n |fiear ythearfiatsite athkilAdary vara.abn.gnamnt of

time sl ots eleld knfleitle 70 8 VhL! S EIBMNSediliery vadiadioRaaoaly

achi eved, vvhlale guara eel ng using the nethod
sequence accergiigpment: lf time jghobhm iqn. ay t° a mltl-vhenasé‘,l ganknt of

outgoing timg sl Qh%ea[ gghln! Oachxevédqcoqhﬁﬁlet | GBaShl Se SIS rdhé"" bliebe

expl ained with reference Figure 4, taking account_ of a buffer
st or age el ayrlegTifyy by &ﬁ&nHthérm%'Eléﬁdag%eWﬁ”&? AGASEREEI tOj fBes| ot s
e[err] tigie@igon . word. The tine of the start of an I ncom ng frame

Re in this case precedes the,start, of an o pi ng a Ra for exanple
by the buffer storagg'%cfel a5 hgupent of o ﬁg‘g"ﬁfs’:&mﬁ n® iﬂggst%irtg& an
i ncom ng frarimdauiw(eanﬁ) sletcceynwidl bee ekplihdnedt od&lye ré€lexpgndes]|.. At

th ti t th
inthe case G UREU for "eRid 3o8baht] o G IBublED EO3E,GLTNRRA TP NeT

i ncom ngdX i m§“§|16t53 apg buffer staregsmhza@ht@g&ms 3 Fimee sdobs \ﬁay as the

fifth and 25¢o Skl BNGRFAND 'ﬁﬂémtﬁé)téfeﬁ:ﬁér ]sta&[terdd akS ihbemiggul t of
t he joint buffer storage, these tine s S in each case act i ke

“a single i ncdFEE Red s L% GRse Prefedes; Fg&t FSATRUSE an oukgoisfen into
account in teatr ®aniteat Eﬂamﬁlethjé the Buffer stiddageadeluwy dabllesd0 and

te[hgrf]ecogfera g Aol | AP 6,00l oMl 1208005 PhrddS RN BkLE® S1 01
account of the buffer storage delay dtsl. At the same
time, two time slots e; are in each case stored together,
in the case of this buffer storage.

The seventh and eighth incoming time slots e., e,

are stored together, in the same way as the fifth and

25 sixth incoming time slots e,, e;. As the result of the
joint buffer storage, these time slots in each case act

like a single incoming time slot e;. This situation must

be taken into account in the determination of the first
auxiliary variable 40 and the second auxiliary wvariable

30 dl. This is done by incoming time slots e;, e, and e,, eg
being counted together for the time of an outgoing time
slot aj. According to_Figure 4, the wvalue 5 was deter-
mined for the first auxiliary variable d0, and the value

8 (0) for the second auxiliary wvariable dl. A value (the

35 assignment offset 1) can then be selected from the value
range of the assignment offset 1 between 5 and 8, by

means of which outgoing time slots a; are assigned to

i
incoming time slots e;.

The assignment of the outgoing time slots a, to



bei ng counted together for the time of an outgoing tine slot aerr].
According to Figure 4, the value 5 was deter- mned for the first
auxiliary variable dO, and the val ue 8 (0) for the second auxiliary
variable dl1. oR \ed e 1273¢ 35 assignaeny of fset 1) can theh be sel ected
fromthe val ue range of the assignment offset 1 between 5 and 8, by
means of whi dmovatigd rigine rmlatisotey afecrfiagetasFigned Sorelateisntoni ng
time slots e[ | ; S NtgOf, IS NG L slots
aj Lo Hd lengee, sogpling st85edRLINE P addttdliibo #15ulE 2, 0 2
e[err] accor dingFeer Feyteeingr dlimeessiets ay dpe the eBhdBdprreNglingges Ki,
K2, K3 accor dyiird &aFiade 8ssigned, wOth ©Rd GQIdIGHdn®R fOlthedsekBnlihe third
coupl i ng stage K3 are assigned, with the assistance of the second 5

coupl i ng Bt afPURA RS F5RTE Klohih Fornd neopiade tape] stpteng: in ther gt
coupling stagradsk c%mmfgfh@ltag@mge Md&ﬁféksbtorﬁgeibafe}lbyscaﬂﬁh.i ngoI |
stages K1, K2, K3.are in.this case iJferent. The.,buffer storage del ay
dtsl in the fioFhe coubline’ f€3Gen K1, K2 K3 arg’ iR (i oEBAG
coupling 10 ditffpereid .- T3 bmfifehastonagaedebayd dtedplimgtheadgerk® i s

4. The first |41 %e d_the thi upd L n . store
two tinme sl otc"s:bQ%%Lrlglrelgys?é d.ﬁ%’hggséclgﬁd dhdt! %gu%}'% nge‘é?’é‘éeéﬁgggé@i es out
the buf fi& stdiag@ige K2r &l 4P ecpnd thaty in fhestbind qourling etagenXBr ém Fi gure
5 that the 1% gseoancs Qe heRpinhe BRhyen ke aRBNkhel RhiRE t:'btfﬁlihgts i's
mai nt ai ned on each _i_ndivi dual cou%*lenglstage K1,. K2, ﬁKﬁ that I.s to say
the.bit intedi¥sf i’ fkATHtBEY.E °t%s‘§?ﬁql1n@ﬁt‘§° i chP8r §28P3GN by
IsoI i d Ihi nes hm1@20 m?gf rsaag;afxz dﬁffxsiﬁs oﬁl&dthfédﬁefﬂ&ﬂ @ito&lagedrawlmab;d%ashed

i nes have a .fra S of. 1., The informtiQon in td slot,AO is
received, fortoex%lrf'b e? %gsthglsu scrl?%e?e%‘oggo?rg%gure élr%?ae? %Het he tine
sl ot B2.15The steigquengieopfAPhe¢ sinfaxgiatidn elempptshin sthws ddimises1Btewdsf r anes
later, in the.ti s Slaat B s i1 a Teshopst hat
frame integr ?}a;la%é?lea °“c§ﬁca%%3ﬁ‘é1%%ﬁ eﬁloe‘t Jg‘#g%é‘@& tE}riél |Kt§{/ i(gl?'coupl i ng
st ages KEha® 1x3Y9y 3K t £BPe kil cénFegrdtyt he Saxameand of Thet 1.
In this caseagdslgnaeditdaWichl dhe FAHAWNE By 44116 1inesPRBaTebhe Efameoduce

the frame | ntoei\i%rslettY -grsx | 2sgav9§ich are drawn by dashed lines have a

20 frame offset of 1. The information in time slot A0 is
received, for example, by the subscriber B one frame
later in the time slot B2. The time slot A2 is received
by the subscriber B two frames later, in the time slot
BO. _

25 Figures 6 and 7 show that frame integrity TSSI
can also be achieved using a plurality of coupling stages
K1, K2, K3 by suitable selection of the assignment offset
1. In this case, in accordance with Figure 6, it is
possible to produce the frame integrity TSSI in each

30 individual coupling stage K1, K2, K3. However, according
to Figure 7, this can also be done by a correction not
being carried out and the frame integrity TSSI not being
produced until the last coupling stage K3. The frame
integrity TSSI is ensured in that a wvalue is selected

35 from the value range for the assignment offset 1 from the
first auxiliary variable d0 to the second auxiliary
variable dl, which value is equal to the product of the
number n of time slots to be switched in the multi-

channel link, using a natural number. In the assignment



30 individual coupling stage K1, K2, K3. However, according to Figure
7, this can al so be done by a correctlon not belng carried out and the
-frame integrity TSSI not being produced until the last coupling stage
K3. The frameGR 96i Rt 8gFBty TSS|I is ensWiled in that a value is selected 35
fromthe val ue range for the assignment offset 1 fromthe first

auxiliary varpasmelds tim tRbgueednd.aki phdryt, thisrmesre dihatwhiba val ue

is equal to tagsfagﬁﬂuﬁe deddir 1 SFMdle NeBtall NBE SltdleS h8sbgnavhEched in

the nmulti- channe| link, using.a natural_nunber. In_the_asSjgnpent
GR 96 P 1273 offsets 1 of the individual,gappling F4a9ns é‘slfzxz?, BARS, this

means that thequal tass;ganeaf @fﬁﬁmﬁlﬂléwoﬁlna total of the aSS|gnnent
of fsets 1_of the |nd|¥%dugl to

o4 ling sta
8, or a miltiple of 8 tenégi; QQ§reﬁF§ﬁ88d§F8m8o}?ﬁﬁqg% frane
integrity TSEESHni mlﬂehaals&stcmllihgnguagagamﬁ it tig sin nthis scasse

advant ageous g, 36LEGLo3RCEE" b QULOUND P leolol Yide st LD 21

out goi ng frane mul t'r- channel Tin elpattern
of the outgoi withineas| eutgaing rirapme fmmpunémtehmslolmhe Feroni ng

time slots e[ékéllplét H¥ the ;E&’@@éﬂ eofOtﬁer l’o%bo&.ﬂ% fuiaf® s1degraly TSSI
In every I s I ntended Eroduce the bft

integrity? ¢°BSFSEHB¢§rt?hEh??a%EeWqﬂ(ﬁﬁqQH}n¥SSFmPn BER Birettibhs in 15

the case of apbkgdibEet itenddodddiit, tHENfidRe NEhBEGra€EOMSST in déwgryo the

I nvention can_be applied separately for both switching directions. The
met hod can be®B88d if any required outgoing tinme slots aferr] are

sel ected fromthe Ifdatabaseﬁ&enﬂeﬁeW@rpddduug/ﬁh;zhﬁknﬁa@pgmmt?f a

specific 20 ?é&oé O@F&?Céﬂé)rﬁalﬁ@ Eﬂg E?gzrf‘sssﬁ 'l‘?xrg!o%r a&@gatiéngaf.&?

for the selectron outgoing tine 'S nmeasure
t he swit&hi ngtlel egsecchea reidliceartdion %pnknthen th?r%ﬁﬁh@@féﬁﬁofo be

achi eved. dln? to thé:' DA h 8 H Qs meagshgahaségaraéewef& rsd e
auxiliary variable and t he ,second_auxi | |arX variapl e dl_ using a

flow chart. TﬁY’%tE’éhﬁ%néé-rF&ﬁl"Q%nt Thfpemethod; (oAt (2Rt Hetsh &F (IR
equati ons quotegquibedeouthgeihgnmime sIﬁﬁHSaF[efé]samdcabdrﬁhdm%xhadexed

from0 to n- 1aa€Qb§géb£ Eﬁa@ever, it may be advantageous if a specific
20 prior selection, which optimizes the algorithm, is made
for the selection of outgoing time slots a;. This measure
allows the switching delay to be reduced and a minimal
frame offset to be achieved.
Figure 8 shows the calculation of the first
25 auxiliary variable d0 and the second auxiliary variable
dl using a flow chart. This sequence represents one
implementation of the equations quoted above. The time
slots e; and a; are indexed from 0 to n-1. An auxiliary
variable ixin is set in a first loop such that an incom-
30 ing time slot e; which is indexed with this auxiliary
variable ixin arrives before the end of the incoming
frame Re, reduced by the buffer storage delay dtsl. An
output variable d for the further calculation of the
first auxiliary wvariable d0 and the second auxiliary
35 variable dl is determined by means of the second loop,
taking account of the buffer storage delay dtsl and of
any word-by-word buffer storage, in that the set of
incoming and outgoing time slots e; and a, is considered

and compared for different times within a frame Re, Ra.



variable ixin is set in a first |oop such that an i ncom 30 ing time slot
e[err] which is indexed with this auxiliary varia ¢k FVes

before the end of the incom ng frame Re, reduced b el mﬂ“ﬂage
del ay dtsl. AGR 96 BuflgldB variable d forlahe further CE MR Bl W N
first auxiliary variable dO and the second auxiliary 3%% Variabl® dl is

det er mi ned byPrEgRs GLadme second | oop, taki ng account of the buffer
storage del ay dtsl and of any word-by-word buffer storage, in that the

set of i ncom ng and outgoi ng tinme slots e[err] and at['err] IS |
considered 1- and c¥RFBPEJEPE, 2gFigRnent ¢f n%-bm%vi 21P%e ate rameulei- Ra.

Patent O ai NBchannel link in dkéwDECH g afsSHi@uERR)Qf time slots to a

mul ti - chanréﬁl link. in ﬁ SWi %Chinglédevi ce (VE), - the

mul ti-channel = | *AR BBnptr SPATReLt 1iRKstCOMRBLsHg  at plepfhg B two

out goi ng 6i me sl dheohiherahd eferésggoing time slopeci(ec aWer (n) of

I ncom ng tine_slqt £ ]) i thi n,an incomng fr R ei ng
4 Ssl.feq:[a'eirllj’]nan e éané’%i%?c%ﬁ%n%f#e ﬁbn%sfje?%i'l)gs t he

assigned a first~ '~ s I guou
sequence, and t hwithéankpgincaming oftage[ (Re) )béingriamsidgneda first

multi - channel | N{REABYL@GuO REwstl {EAoANd 1) _whifﬁhedé?ﬁ?zé‘unﬁ?é () of

outgoing tine slots (aferr])_in an ] outgoi ng frame a) bel ng
assi gned a secon8S@RERBEgARd the incgmingqtime f§laks deid | Formins the i nes

the sequence, anflulti-chanhé® iMGeidtidn B PeOwitahen!] anlei ng avail abl e
for the 15 | ti-chan [ ' ' irst auxiliary

variabl e (dO ~i s-d&t 8T n%‘ggﬁlﬁ: C‘}V} of °ut|9%r"'\£fh§: gg?ﬁss}ﬂﬁsﬁﬁ;j)mﬁﬁ A% f erence
between a nunberowtgoing frameit(feE)npetinge askdynedad esédondinthanbugber. of
R

an out goi ng ti metBeoputgpirg|fime slobmd(ay) beinchiavailafleaficd ithey

vari abl e1§d0) ben@DtiSekbhBte PN i%k, assignment offset (1) for all
outgoing ti rreiglgﬁls.cﬁa[ err],

- a first auxiliary variable (d0) is determined, which
indicates the maximum difference between a number of
outgoing time slots (aj) and a number of incoming time

20 slots (e;) for the multi-channel 1link within the
respective frames {(Re, Ra) up to a time which includes
an outgoing time slot (aj),

and

- this first auxiliary variable (d0) being used as an

25 agsignment offset (1) for all outgoing time slots (aj,
j=i+1) for assignment to in each case one incoming
time slot (e;).

2. Method for assignment of time slots to a multi-

channel link in a switching device (VE),

30 - the multi-channel 1link comprising at least two
incoming and two outgoing tine slots (e;, ay),

- a specific number (n) of incoming time slots (e;)
within an incoming frame (Re) being assigned a first
unambiguous identification (i) which defines the

35 sequence, and the incoming time slots (e;) forming the
multi-channel information to be switched, and

- the same number (n) of outgoing time slots (aj) in an
outgoing frame (Ra) being assigned a second unambigu-



j=i+l) for assignment to in each case one incomn ng
(e[err]). 2. : Met hod for .assignnment of ti rrjlmlﬁ |B|i“ﬂ§m 'I
channel link in a switching device (VE), 30 - h i nk
conprising atGRle&asp 127® i nceniBg-and two outgoing time slots
(e[err], alerr]), - a specific nunber (n) of incomng time slots
(e[err]) oué hiderdn § irmadriiong (f ) m¢m@eﬁimiasgthss$mae.f igred

unanbi guous identific ) C [ t , d the
i ncomng tine sl o ﬁé g?eggﬁé tm ﬁ{kﬁé @S, ﬂ@.mg atvla-l annel |nfto}r?élnation
to be swtched, an‘élltl channede Idgde nunmber (n) of outgoing tine slots
(aferr]) in anjn which Outgoing frame (Ra) being assigned a second

unanbi gu- GR.96 P 1273 - 13- . ous .,

i dentifica®ion (j3 SRFeRS Rerhbamhadfhlfelddnds determinad shigh ng
time slots (aferrdesiiphagesvain ahbaitdsnt et the mn.ﬁi&nfuh disffederddek,

in which 5 - . second_auxi |ary varl l@r‘@?. g\mgd I ch

desi gnates an addPeFBREDf 2t RESRERi Rfm e e °stS sb 4 funber
of outgoing tine stmiver (aferimdomdmd atime slotaunteg) ofox ntbei mpltire slots
(e[err]) for the n t p I v rames
(Re, Ra) 10 %%e]é %f'rrlr]é w:.‘E 4 %hf oagbéﬂz;% og?a%ié%gqtﬁ%ne%%)

(a err]) 10w th thefommiretime) wb#cbuzh% %qm%i ﬂoar BB Oth'Olnga@ﬂ%JrﬁécPt t he
incoming tine sl Ota()e[ewﬂt}; weheh mmaer (n) %% geedet Osibestive @fe the

outgoing tine sl o%%; bei ng 1 ncl ude 15 nd - this
second auxiliary %b?qe' ( dBe pdmgmizgy Limg, = ]C'i°t (egdssivBHifitht 36 f set
(1) for all outgodsgidne® 6botBe(8imer bf the outgoingl)ltiimer sAsd glapnt to
i n each case one |ncom.n time slot (e[err]). 20 3. t hod
according to C alb rf%l ’?dludaeﬁid 2, 1in whi ch, as an alternative to
the use of5theardrst or second auxiliary variable (dO, dl)

val ue between Ihe.f i( x% edbhd 14 ‘éﬁ#‘@ﬁaﬁ:‘i@ @9 Pring uskle a%e%‘%{'d
auxiliary variable IS use
assignment offset (1) for all outgoing time slots (aj,

j=i+l) for assignment to in each case one incoming
time slot (e;). _
20 3. Method according to Claim {sic] 1 and 2, in
which,
as an alternative to the use of the first or second
auxiliary wvariable {40, dl)
- a value between the first auxiliary variable (d0) and
25 the second auxiliary variable (dl) is used as the
assignment offset (1) for all outgoing time slots (aj,
j=i+l) for assignment to in each case one incoming.
time slot (e;).
4, Method according to one of the preceding claims,
30 in which a buffer storage delay (dtsl) of the switching
device (VE) is taken into account for buffer storage of
the multi-channel information to be switched, in that,
for the assignment of the outgoing time =lots (aj), the
start of an incoming frame (Re) is defined as being
35 offset by at least the buffer storage delay (dtsl) before
the start of an outgoing frame (Ra), the assignment of
the first identification (i) being retained.
5. Method according to one of the preceding claims,
in which, for a switching device (VE) which combines a



assi gnment of fset (1) for all outgoing time slots ( —| +l )

for assignnment to in each case one incom ng "’IH

4. - Method according to one of the preceding clali %

buf fer storagerRiedd&ayy (BB ) of the sw +chiéng devi ce VEJ i§ teaken into
account for buffer storage of the nmulti-channel information tqo be

switched, in tplatrality ¢Hrtime aiotgndept af) t¥e He¥@ornyorfnd &sithes

(aferr]), the drREATOR] th' BEEskfednded Hefdiethy Buding 35
of fset by at Ieast t%ﬂ%‘% elgﬁsto e del ay (?itsl bef org the start of
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bei ng retai netuounted Sfor tﬂ\&tﬂpﬁsecsﬁadmﬂﬂgt einee gliot heepr cogditin

cl ai s, in which, for swi t chj vi ce_(VE) whi.ch conbln.s.

GR 96 P 1253 respective W‘i’ﬁd for“e Fwdgleél B‘%tf'%’f’fe"gl SPE (B r’] Yalerr])
to forma wordvafidbe (d0,md1)i. channel information to be switched is being
buf fer sto ed, al I t.he ncom tsel( g8 e
counted for the first !f%trchb ngct g‘é %hﬁe?’ﬁ?& 1;%%1 ﬁlg?gvé%espectlve
word for the dbtevriglnritohesstt hbealmdmm and/oyapnbgping doime plots g,

Met hod accordlp t 04 e gf ghgr%gcngng ﬁ)al g;e d;stbmmfeeah vdeweast the
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20 switched, using a natural number.
8. Method according to one of the preceding claims,
characterized in that, in the case of a bidirectional
traffic condition, the assignment of the time =slots
(e, a-j) is carried out separately in both directions.
25 9. Switching device (VE) for switching a multi-
channel link,
having a database(DB) for outgoing time slots (aj) which
can be assigned to a number (n) of incoming time slots,
and
30 having a control device for assigmment of the outgoing
time slots (aj) to in each case one incoming time slot
(e;)
- the multi-channel link comprising at least two incom-
ing and two outgoing time slots (e,, aj) ’
35 - a first unambiguous identification (i), which defines
the sequence, being assigned in the database(DB) to a
specific number (n) of incoming time slots (e;} within
an incoming frame (Re), and the incoming time slots

(e;) forming the multi-channel information to be
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of fset (1) for al lamowuggiodngt EaBessbot (aflerr], j =i +I) for
assi gnment to ijpseach case one incom ng time slot (e[err]).
10. Swi t chi ng devi ce Eg_ﬂE) for swtching a multi- 20 channel 1i nk,
having a d& abase®bBp fidradutaysiidgamynyanisbd e (W Heing ¢tsed ascan be

assigned 10 a NUMasighedt bBESSENALY ifB: 8lLO! Sutgoing Aithe slots (aj,
j=i+1l) for assignment to in each case one incoming
time slot (e;).
10. Switching device (VE) for switching a multi-
20 channel link, '
having a database(DB) for outgoing time slots (aj) which
can be assigned to a number (n) of incoming time slots,
and
having a control device for assignment of the outgoing
25 time =slots (aj) to in each case one incoming time slot
(e;)
- the multi-channel link comprising at least two incom-
ing and two outgoing time slots (e;, aj),
- a first unambiguous identification (i), which defines
30 the sequence, being assigned in the database(DB) to a
specific number (n) of incoming time slots (e;)} within
an incoming frame (Re), and the incoming time slots
(e;) forming the multi-channel information to be
switched, and
35 - a second unambiguous identification (j), which defines
the sequence, being assigned in the database(DB) to
the same number (n) of outgoing time slots (ay) in an
outgoing frame (Ra), and the outgoing time slots (aj)
being available for the multi-channel link,



having a control device for assignnent of the outgoing 25

5 time-stets—
(aferr]) to in each case one incomng tine slot (e[err “\
mul ti-channel link conprising at |east two i ncom ‘ i‘ ‘“M\m“

outgoing tinme akoes ¥elZr3], aferr]), - 16 - a first unanbi

identification (i), which defines 30 the sequence, being a55|gned I n
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2 outgoing.fra \% .and the
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I ncomng tine sl ois uéxﬁ:ggrrk_)ﬁg or; ntclaguggjet time slot r)nelwﬂ hi n

the respective franes foreatlrre .’ch |s orrre by an
out goi ng 1 me sl cxssigned tg¢gther pimewpfhthehoutgepsg time sFot tf{ap@ slots
to be asshefed iddmuddg,om ng tine sl ot (e[err]) which is 10
assigned to the tine of the outgoing tine slot (aferr]) bei ng

I ncl uded, ang g - this second auxiliary variable (dl) being used
as an assiam@née@ciridseam(ﬂ])ia‘ny valdiabliegdidly bieimgshstes (aa;[earr}, 15

j=i+l) for aSS|gnrrent to i.n c CQ

(e[err]). g@\ﬂ%ﬁ&% &e@ige €5ﬂa&@0§%1n3 tlm&l éig&f { 9
and 10, iDb5whi ch,j%)y+lﬂeaﬁeroﬁsshgnmentr@b dav i exci SEase Oneaslmmlng
alternative to thgyse pfyt first or second 20 auxiliary variable (do,
dl) - a val ue etvveen e "first auxi |liary variable (dQ) and

the second auxt}iary \awitahing Asviae (688 aacepeding to Claim [sic]

9 and 10, in which, by means of the control device (SE)
as an alternmative to the use of the first or second
20 auxiliary variable (d0, dil) '

- a value between the first auxiliary variable (d0) and
the second auxiliary variable (dl) is used as the
assignment offset (1) for all outgoing time slots
(aj, 3j=i+1l) for assignment to in each case one incom-

25 ing time slot (e;).

12. Switching device (VE) according to one of Claims

9 to 11, in which

a buffer storage delay (dtsl) of the switching device

{VE) is taken into account for buffer storage of the

30 multi-channel information to be switched, in that, for
the assignment of the outgoing time slots (aj), the
control device defines the start of an incoming frame

(Re) such that it is offset by at least the buffer

storage delay (dtsl) before the start of an outgoing

35 frame (Ra), the assignment of the first identificatiomn

(i) being retained.

13. Switching device (VE) according to one of Claims

9 to 12, the switching device (VE) comprising one or more

coupling stages (K1, K2, K3), and the control device



assignment offset (1) for all outgoing tinme slots J,m"w"&lﬂ llleuuﬂl +)
for assignnment to in each case one incom 25 in r])
12. © Switching device (VE) according to one of Cains 1,

whi ch - a bR 86 & d23ge delay (dtsly BT the switching deV| ce (VE)

is taken into account, for buffer storage of the 30 nulti-channel
i nformation t obsdngdesigned Ant Feh aopanner the assignment of the

out going time sipates aéerards)mgnhl&t off.@@f‘t ral) d@iz" %éﬂeébesf tdye shart of
an incomng frane such%l it is offse X ast the buffer
st orage del ay @&F&IQ?“&Q&‘ rELERE dddr efotthen "Béf'ﬁbfiﬁg 5°“P i"ﬁﬁesﬁﬁﬁ?s t he
g\fmm gﬂment of t(lm_(flmt nzjenits fasddtyd tfo c}j)éléth Ngo I €hdi pedduct of13.
i tchi ng devi VE acco one .o ai

swi t chi ng devi %Z’ ﬂ':"}nb %g 3RE SAoks d° 51Bt°c8 |n§c£§fzagessf‘ﬂg K2,
K3), and the cannaalurdévnuaber. GR 96 P 1273 -17- bei ng
desi gned in such a manner that the assignnent offset (1) or the total of
t he assignment offset (1) of the individual coupling stages (K1, K2,

K3) is selected to be equal to the product of 5 the nunber (n) of tine
slots (e[err]) to be swtched, using a natural nunber.



