
Description                                        The format, Information
rate, and meaning of the in- formation field are limited only by the
requirements of The present invention relates to the transmission  the
receiverand the system bandwidth. The flexibility of packets or cells of
data on a network.          of the system is such that, for example, a
network In most known cell based communication sys-   5   user having the
capability to transmit at a higher data terms each cell is divided Into a
certain number of  rate than that used for the header is free to use that
bytes forming a header which contains address and  higher rate to put data
onto the network, and can other system information, followed by a number of
squeeze much more information into the cell than bytes or part-bytes in
which a data source writes the  would be possible in a conventional system
which lim- information to be transmitted. Although the source is  10  its
the data rate to that of the header. The system of- unconstrained as to the
nature of the data It writes,  fers savings in the cost of transmission
equipment the format used for writing the data has to match that  and
pre-transmission equipment such as codecs. used in the header. For example,
the bit rate and line  The system of the present invention which uses codes
used in writing the data have to correspond to  time slices with attached
addresses has been termed those used In the header. The format of the
header in  15  an addressed time slice (ATS) transport system, the turn is
necessarily fixed since it must be capable of  header being attached in the
sense of being associ- being read at any node in the network.
ated with the time slice in a signalling channel. A packet switching system
is known from EP-A-      Preferably, the network includes routing means
0313389 In which high speed data packets are       arranged to read address
Information from the head- switched through an optical switch by means of a
20  er, and to route the cell accordingly, the routing header comprising
respective control wavelengths. In  means being transparent to the data in
the time slice. this case, although the format of the data in the packet
Preferably, the network is an optical network, does not match that of the
header, it will be under-  and the routing means is an optical switch
arranged stood that both formats are fixed (in the sense of the  to read
the header In the optical domain. present invention) and the system is thus
limited to  25      The system of the present Invention may be used
handling data input in the same predetermined for-  with wavelength
division multiplexing (WDM). In this mat.
case preferably the ATS cell comprises a single wa- The present invention
provides a system for     velength header and a time slice including at
least transmitting data cells from a transmitterto a receiver  one channel
at a different respective wavelength. via a network, in which each cell
comprises a fixed   30  Preferably the cell comprises a plural wavelength
format header containing at least address or routing  header and a time
slice including at least one channel information, and characterised In that
each cell is con-  at a different respective wavelength. stituted solely by
said fixed format header and by a   A plurality of cells may share the same
time slice free format time slice of predetermined duration in  with their
headers multiplexed on the single wave- which the user has complete freedom
to choose any   35  length or on the plurality of wavelengths, as the case
form and format of signalling including at least analo-  may be. gue and
digital formats and, if digital, the number of  The system of the present
invention may be ex- bits sent and the data rate, the duration of the time
tended by varying the size of the time slice at the dif- slice being
independent of the form and format of the  ferent hierarchical levels of
the network. In this case signalling and, if digital, the data rate, the
transmitter  40  preferably a second level cell is formed comprising a
Includes a data source arranged to fill the time slice  second-level header
containing at least second level with data for transmission, and a
transmission unit  address or routing information and a second level (TU)
transparent to the data in the time slice and ar-  time slice comprising a
pluralityoffirst level ATS cells. ranged to attach the fixed format header
to the time  This arrangement may allow a higher throughput slice and to
transmit the cell onto the network.  45  where there would otherwise be a
bottleneck at the The present invention provides a cell based com-  routing
stage. munications system which departs. radically from the   A system in
accordance with the present inven- above known systems and offers many
advantages.    tion will now be described in detail with reference to
Instead of using cells of unitaryformat, the present in-  the figures of
the accompanying drawings in which: vention effectively decouples the
formats of the  50   Figure 1 is a diagram of a network; header and the
information bearing portion of each     Figure 2 is a diagram of an ATS
cell; cell. The fixed format header is followed by, or asso-  Figure 3 is a
diagram of a second level ATS cell; ciated with, a time slice which the
data source is free  and to fill In any manner appropriate to the
information be-  Figure 4 is a diagram of a network with local ex- Ing
carried. Thus, the time slice may be filled with a   55  changes. digital
signal of any bit rate, with an analogue signal,  A data communication
system comprises a trans- or just with a region of the optical spectrum
contain-  mitter I and receivers 2, 3 linked to the transmitter I ing, for
example, a group of discrete wavelengths.  via an optical network 4.
Although for clarity a simple 2    



3                   EP 0 483 229 B1                 4 network with a single
branch and two receivers is  the data rate that the terminal will use for
further shown, In practice the present invention is applicable  headers
(either for the call duration or for all future to a wide range of network
topologies and typically  calls). The local exchange LE will regenerate the
data will be routed to one or more of a large number  headers at a network
headerrate of 565 Mbit/s foron- of receivers. The network includes an
optical switch   5   ward transmission on the network 4. If the destination
5 arranged to route data to a selected one of the re-  terminal T does not
operate at this header rate then ceivers 2,3.
the remote local exchange LE will convert down to the The transmitter 1
transmits data onto the net-  required rate. Thus smooth network evolution
Is pos- work In addressed time slice (ATS) cells. The cell for-  sible,
slow terminals can function at the basic rate, mat shown In Figure 2
comprises a header 6 which  io  and the network header rate can be changed
without carries header information in the form of address in-  affecting
the terminals. formation only and a time slice 7. The time slice 7
Terminals can be arranged to respond to a polling which is of predetermined
duration but is otherwise of  cell issued by a local exchange by returning
a cell at unfixed format is filled with data from the data source  basic
data rate, even though such a terminal is de- under control of a signal
from a transmission unit TU   15  signed for high speed normal transmission
of data. In which is transparent to the data from the data source.  this
way the local exchange can process all returning The data may, for example,
take the form of an am-  cells at the known basic data rate regardless of
the plitude modulated analogue signal. To this signal fill-  normal
operating rate of a terminal which can be one ing the time slice 7 the
transmission unit TU adds an  of a number of data rates. address 5 which is
of a fixed format for a given net-  20  Whereas in the above described
system the work. Although in the present example the header    header
Information is in the form of address informa- contains address information
only, in general addi-  tion, it will be appreciated that it can
alternatively be tional information may be included in the header   in the
form of routing information. Furthermore, the when needed for a particular
system. In the present  header Information may Include some control infor-
example, the header is 4 bytes long and is encoded   25   mation which may
comprise a I bit flag to indicate at a bit rate of substantially 155
Mbit/s. The ATS cell  whether the time slice needs to be treated transpar-
formed in this manner is transmitted onto the network  ently. Instead of
the header including such an indica- and is received by the switch 5. The
switch 5 reads the  tion, the first cell can contain a f ield, which again
may header and directs the cell to one of the receivers 2,3  be a single
bit, to Indicate this requirement. accordingly. The data in the time slice
is not read at  30  Whereas in the described system the header is the
switch 5 and is transmitted intact.            attached to the frontof the
data in the time slice in the At the receiver 2, 3 the header 5 is stripped
off  same transmission channel (wavelength), the header and the data In the
time slice 6 decoded In a manner  may be provided ("attached) at a
wavelength differ- appropriate to the method of encoding used. In the
entfrom thatof the data of the time slice. This enables present example,
using analogue encoding, a simple  35  a plurality of cells to share the
same time slice with photoelectric cell suffices to convert the encoded
their headers on a common signalling channel, and data to an electrical
signal suitable for further proo-  there can be a respective signalling
channel for dif- essing as appropriate.                             ferent
signalling rates, e.g. 34 Mbit/s, 140 Mbit/s or Figure 1B shows an
alternative arrangement for  565 Mbit/s. the transmitter I in which
separate sources are pro-  40  An advantage of using a common channel for
the vided for the data and header information and the  headers Is that the
system can handle ATM (asyn- complete ATS cells assembled at the
transmission   chronous transfer mode) packets and copy the ATM unit TU.
header Into the common channel. The system may be extended hierarchically
by forming higher level ATS cells comprising a header  45 with address
information appropriate to the particular  Claims level and a time slice
filled with a numberof lower lev- el cells. Figure 3, for example, shows a
second level  1. A system for transmitting data cells from a trans- cell
formed by a header containing a second level ad-  mitter (1) to a receiver
(2 or 3) via a network (4), dress and a time slice filled with three first
level cells.  50  in which each cell comprises a fixed format head- In
Figure 4, when an ATS terminal T (comprising    er (6) containing at least
address or routing infor- a transmitter I and a receiver 2) wants to make a
call  mation, and characterised in that each cell is con- It sends a first
cell to a local exchange LE (sometimes  stituted solely by said fixed
format header and by referred to as a head-end) intermediate the terminal
a free format time slice (7) of predetermined dur- T and the main network
4. This cell contains the in-  55  ation in which the user has complete
freedom to formation necessary for the local exchange LE to set   choose
any form and format of signalling includ- up the call, and is sent at a
basic data rate of 34    ing at least analogue and digital formats and, if
Mbit/s. Partofthe information inthisfirstcelldeclares  digital, the number
of bits sent and the data rate, 3   
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5                   EP 0 483 229 B1                 6 the duration of the
time slice being Independent  be (7) elner vorbestimmten Dauer gebildet
Ist, In of the form and format of the signalling and, If dig-  der der
Benutzer eine freie Auswahl aus jeder Si- ital, the data rate, the
transmitter includes a data  gnalislerungsform und Jedem
Signalislerungsfor- source arranged to fill the time slice with data for
mat besitzt, enthaltend zumindest analoge und transmission, and a
transmission unit (TU) trans-   5  digitale Formate und, sofern digital,
die Anzahl parent to the data in the time slice and arranged  dergesendeten
Bits und die Datenrate, wobel die to attach the fixed format header to the
time slice  Dauer der Zeitschelbe unabhAngig von der Si- and to transmit
the cell onto the network.         gnalislerungsform und dem
Signallsierungsfor- mat Ist und, sofern digital, die Datenrate, derSen- 2.
A system according to claim 1, in which the net-  lo  der eine Datenquelle
zum FMilen der Zeitscheibe work (4) Includes routing means (5) arranged to
mit Obertragungsdaten enthilt und elne Sende- read Information from the
fixedformat header (8),  einheit (TU) vorgesehen !st, die fOr die Daten in
and to route the cell accordingly, the routing     der Zeltscheibe
transparent ist den festgelegten means being transparent to the data in the
the     Formatkennsatz an die Zeitacheibe anhingen time slice.
15      und die Zelle auf das Netzwerk ubertragen kann. 3. A system
according to claim 2, in which the net-  2. System nach Anspruch 1, in dem
das Netzwerk work (4) is an optical network and the routing     (4)
Leltwegmittel (5) enthalt; die Informationen means (5) Is an optical switch
arranged to read    aus dem festgeiegten Formatkennsatz (6) lesen the
header (6) in the optical domain.      20      und die Zelle entsprechend
fuhren kann, wobel die Leltwegmittel betreffend den Daten in dem 4. A
system according to claim 3, in which the cell    Zeltschlitz transparent
sind. comprises a single wavelength header (8) and a time slice (7)
Including at least one channel at a  3. System nach Anspruch 2, in dem das
Netzwerk different respective wavelength.           25      (4) ein
optisches Netzwerk Ist und die Leitweg- mittel (5) aus einem optischen
Schalter beste- 5. A system according to claim 3, in which the cell    hen,
welcher den Kennsatz (6) im optischen Be- comprises a plural wavelength
header (6) and a     reich lesen kann. time slice (7) Including at least
one channel at a different respective wavelength.           30  4. System
nach Anspruch 3, In dem die Zelle elnen einzelnen Wellenfilngenkennsatz (6)
und eine 6. A system according to claim 4 or claim 5, in which  Zeitschelbe
(7) mItzumindesteinem Kanal mitel- a plurality of cells share the same time
slice with  ner unterachiedlichen entsprechenden Wellen- their headers
multiplexed on the single wave-      lfinge enthfilt. length, or on the
plurality of wavelengths, as the   35 case may be.
5. System nach Anspruch 3, in dem die Zelle meh- rer Wellenlangenkennsatze
(6) und eine Zeit- 7. A system according to any one of the preceding
scheibe (7) enthilt, mit zumindest elnem Kanal clalms, In which first level
cells are formed, the  elner unterschiedlichen, entsprechenden Wel- fixed
format headers of the first level cells con-  40  lenlange. taining at
least first level address or routing infor- mation, and In which a second
level cell is formed  6. System nach Anspruch 4 oder 5, in dam sich
comprising a second level header containing at     mehrere Zellen den
gleichen Zeitschlitz tellen, least second level address or routing
information,  wobei Mhre Kennsatze auf die einzelne Wellenlin- and a second
level time slice comprising a plur-  45  ge oder auf mehrere Wellenlfingen
multiplext silty of the first level cells.                    sind, je nach
Bedarf. 7. System nach irgendelnem der vorangehenden Patentanspruche
Ansprflche, in dem Erstniveauzellen gebildet 50      sind, deren
festgelegte Formatkennsatze zumin- 1. System zum ()bertragen von
Datenzellen von el-      dest Erstniveauadressen oder Erstniveauleit- nem
Sender (1) zu elnem Empfanger (2 oder 3)       weginformationen enthalten
und in dam Zweitni- Oberein Netzwerk (4), in demjeds Zelle einen feast-
veauzellen vorgesehen sind, mit einem Zweitni- gelegten Formatkennsatz (6)
enthalt der zumin-     veaukennsatz, der zumindest Zweitni- veaua- desteine
Adre- oder Leitweginformation aufweist,  55  dre- oder
-leltweginformationen enthilt, wobei dadurch gakennzelchnet, dal
eln Zweitniveauzeltschlitz vorgesehen ist, der jede Zelle nur durch den
festgelegten Format-      mehrere Erstniveauzellen enthilt. kennsatz und
durch eine freie Formatzeitschel- 4   
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111111 *C   L  M   S Revendications
quo ou sur la pluralit6 de longueurs d'onde, sul- vant le cas. 1. Systeme
destin6 a transmettre des elements de donness A partir d'un emetteur (1) ot
un recep-  7. Systeme selon l'une quelconque des revendica- tour (2 ou 3)
par l'interm6diaire d'un r6seau (4),  c  tions pr6c6dentbs, dons loquel des
eiements de dans loquol chaque element est constitu6 d'un    premier niveau
sont formes, les en-tetes A format on-tete t format fixe (6) contenant au
moins des  fixe des 6l6ments de premier niveau contenant informations
d'adresse ou d'acheminement, et     au moins des informations d'adresse ou
d'ache- caracterise en co quo chaque 6l6ment eat cons-   minement de
premier niveau et dans lesquels un titue uniquement dudit on-tite t format
fixe et  0o    6l6ment de second niveau est forme, lequel d'une tranche de
temps A format libre (7) de du-  comprend un en-tte de second niveau conte-
ree predeterminee dons laquelle l'utillsateur a  nant au moins des
informatlons d'adresse ou une liberte complete pour cholsir touts forms et
d'acheminement de second niveau et une tran- format de transmission de
signaux comprenant     che de tomps de second niveau comprenant une au
moins des formats analogiques et numeriques  15  pluralite des elements de
premier niveau. et, s'il est numirique, le nombre de bits envoyes et le
debit des donnees, Ia duree de la tranche de temps etant independantb de la
forms et du for- mat de la transmission de signaux et, s'Ol eat nu-
merique, le debit des donnees, I'emetteur  20 comprend une source de
donnees agencee defa- gon A remplir la tranche de tomps avec des don- ness
destinees A la transmission et une unit6 de transmission (TU) transparentb
pour les donnees qui sont dans la tranche de temps et agencee  25 pour
rattacher i'en-tete A format fixe a la tranche de temps et pouremettre
l'ldementsurle reseau. 2. Systeme solon la revendication 1, dans lequel le
rnseau (4) comprend un moyen d'achemlinemnt  30 (5) agence pour lire des
Informations A partir de l'en-teit A format fixe (6) et pour acheminer
l'ele- ment en consequence, I'element d'achemine- ment etant transparent
pour les donnees dans la tranche de temps.                        35 3.
Systeme solon la revendication 2, dans lequel le rnseau (4) est un reseau
optique et le moyen d'acheminement (5) est un commutateur optique agenc6
pour lire l'en-tite (6) dans le domaine op-  40 tique. 4. Systeme solon la
revendicatbon 3, dans lequel l'eliment est constitue d'un en-tte At
longuour d'onde unique (6) et d'une tranche de temps (7)  45 comprenant au
moins une vole sur une longueur d'onde respective diffirente. 5. Systeme
solon la revendicatbon 3, dens lequel I'element est constitue d'un en-tAte
A plusleurs  5o longueurs d'onde (8) et d'une tranche de tomps (7)
comprenant au moins une vole sur une lon- gueur d'onde respective
diffirente. 6. Systeme solon la revendication 4 ou la revendi-  55 cation
5, dans lequel une piuralite d'elements partage la mime tranche de temps,
fours en-te- tes etant multiplexes sur la longueur d'onde uni- 5    


