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calved by the control data buffer corresponding to the control data portion
of a received basic frame, and the The present invention relates to a
passive optical  traffic data received by the traffic interface corre-
network, and in particular to a head-end station for  sponding to the
traffic data portion ofa received basic use in such a network.
5   frame, and characterised by synchronising means for The present
applicant has developed a bit trans-  synchronising the control data buffer
and the traffic port system (BTS) for use in a TPON (telephony on a
interface to the overall frame structure, for timing the passive optical
network) network. In this bit transport  control data buffer so that only
the control portion of system a head-end station broadcasts time division
each basic frame is input thereto, and for timing the multiple access
(TDMA) frames to all the terminations   io  traffic interface so that only
the traffic portion of each on the network. The transmitted frames include
both  basic frame Is input thereto. traffic data and control data. Each
termination recog-  The present invention thus provides a structure nises
and responds to an appropriately addressed    for the data receivers and
transmitters within the portion of the data in the broadcast frame and
ignores  head-end station which Is ideally adapted to the inter- the
remainder of the frame.                     15  leaving of control and
traffic data within the TDMA In the upstream  direction, each termination
frame, and enables the use of such frame structures transmits data In a
predetermined time slot and the  without requiring complex multiplexers or
de-multi- data from the different terminations are assembled at  plexers.
In the past, the use of such multiplexers or the head-end into a TDMA frame
of predetermined     de-multiplexers in the input and output stages has
format.                                        20   provided a bottleneck
which seriously restricted the Typically each TDMA frame Includes a header
performance of the system. containing bits relating to system functions
such as    Typically, the traffic interface is an exchange in- coarse or
fine ranging followed by a number of basic  terface handling telephone
traffic. frames carrying the traffic data. In the preferred em-
Preferably, each of the upstream TDMA frames bodiment described below, each
basic frame is 2496   25  includes a header preceding the plurality of
basic bits long, comprising 2352 traffic bits followed by 144  frames, and
the control data buffer reads control data control bits. The control bits
may be used by the   from the serial-to-parallel converter both during the
head-end station, for example, to control the timing  header and
subsequently during the portions of the and amplitude of the transmissions
from the termin-  basic frames comprising the control bits. Preferably,
ations on the network. The appropriate control data  30  the header
includes a phase-1 ranging portion, and is generated by a CPU within the
head-end station.  the control data buffer is arranged to capture any On
the transmit side of the head-end station it is  ranging pulses received in
the phase-1 ranging por- therefore necessary to assemble the control and
traf-  tion. fic data from different sources to form the basic       This
structure is found to be particularly advan- frames. A corresponding
function is required for the   35  tageous when the frames include a header
used for return data, with it being necessary to split the re-  system
control functions as well as the control bits ceived frames into traffic
and control data.         associated with each of the basic frames. The
present Typically prior art arrangements are described In  Invention makes
it possible to capture and process EP-A-253381, US-A-4498169 and
US-A-4823312.          both these forms of data using the same hardware,
EP-A-253 381 discloses a head-end station accord-   40  thereby reducing
the cost of that hardware and fur- ing to the preamble of Claim 1, while
US-A-4 498 169  ther simplifying the control procedures. It Is found to
describes a head-end station as defined in the pream-  be particularly
advantageous when the header in- ble of Claim 6.
dudes phase-1 ranging pulses, since it is then possi- The present Invention
provides a head-end sta-   ble to capture and process those pulses without
re- tion for a passive optical network system arranged to  45   quiring
additional hardware. transmit downstream TDMA frames and to receive
Phase-1 ranging pulses are used for coarse ad- upstream TDMAframes, each
TDMAframe including       Justment of the timing transmissions from the
termin- a plurality of basic frames, each basic frame compris-  ations to
compensate for their different loop delays. ing a plurality of traffic bits
and a plurality of control  This Is described in further detail In
EP-B-495855. bits, the head-end station including a data receiver  50
Preferably, the control data buffer comprises a comprising a control
processor arranged to receive   pair of memory buffers connected in
parallel between control data, a control data buffer arranged to provide
the serial-to-parallel converter and respective inputs a parallel control
data input to the control processor,  of the control processor, so that
when one of the a traffic interface for receiving traffic data, and a ser-
memory buffers Is being written to by the serial-to- ial-to-parallel
converter for receiving incoming TDMA   55   parallel converter, the
control processor reads data frames, characterised in that the
serial-to-parallel  from the other of the memory buffers. Preferably, the
converter broadcasts said frames to the control data  memory buffers are
video line memory buffers. buffer and to the traffic interface, the control
data re-  The Invention also provides a head-end station 2  
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optical network system arranged to     other of the memory buffers.
Preferably, the memory transmit downstream TDMA frames and to receive
buffers are video line memory buffers. upstream TDMAframes, each TDMAframe
Including           A head-end station constructed In accordance a
plurality of basic frames, each basic frame compris-  with the Invention
will now be described In detail, by ing a plurality of traffic bits and a
plurality of control   5   way of example, with reference to the
accompanying bits, the head-end station including a data transmitter
drawings, In which:- comprising a control processor arranged to transmit
Figure 1A Is a block diagram showing a TPON control data, a control data
buffer arranged to receive  network; a parallel control data stream from
the control proc-   Figure 1B is a diagram showing the structure of essor,
a traffic interface arranged to transmit to traf-  10  an upstream TDMA
frame; fic data, and a parallel-to-serial converter arranged to  Figure 2
Is a block diagram of a head-end station; transmit outgoing TDMAframes,
characterised in that     Figure 3 is a block diagram of a data receiver
the outputs of the control data buffer and the traffic  stage; interface
are connected In parallel as input to the par-  Figure 4 Is a block diagram
of a data transmitter allel-to-serial converter to provide the appropriate
15  stage; and control and traffic portions of a basic frame, the con-
Figure 5a-5g are timing diagrams for the circuits trol data provided by the
control data buffer corre-    of Figures 3 and 4. sponding to the control
data portion of a transmitted   Figure 1A shows a TPON network comprising a
basic frame, and the traffic data provided by the traf-  head-end station
1, a number of terminations 2, and fic interface corresponding to the
traffic data portion   20   a passive optical fibre network 3 linking the
head-end of a transmitted basic frame, and characterised by   station to
the terminations. Although, for clarity, only synchronising means for
synchronising the control    three terminations 2 are shown, in practice
many data buffer and the traffic interface to the overall  more
terminations will be connected to the single frame structure, for timing
the control data buffer so  head-end station 1. Typically, the head-end
station I that only the control portion of each basic frame Is  25  Is
located in a local telephone exchange, and the ter- output therefrom, and
for timing the traffic interface  minations 2 are subscriber stations in
domestic or so that only the traffic portion of each basic frame is
commercial premises or street cabinets In the neigh- output therefrom.
bourhood of the local exchange. Preferably, each of the downstream  TDMA
The head-end station I broadcasts data over the frames includes a header
preceding the plurality of  30  fibre network 3 as time division multiple
access basic frames, and the control data buffer writes con-  (TDMA) frames
having a predetermined format. The trol data to the parallel-to-serial
converter both during  frames include control channels addressed to specif-
the header and subsequently during the portions of   Ic ones of the
terminations 2 to control, amongst other the basic frames comprising the
control bits.        parameters, the amplitude and timing of the optical
Preferably, the header Includes a system diag-  35  signals transmitted
onto the fibre network 3 by the nostic portion, and the control data buffer
Is arranged  terminations 2. to output system diagnostic pulses in the
system dl-    In the upstream direction, each termination 2 agnostic
portion.                                   transmits data in a
predetermined time slot, which Just as on the receive side, it is found to
be par-  data Is assembled Into a TDMAframe at the head-end ticularly
advantageous to use a control data buffer  40  station 1. Since the TPON
network Is synchronous in both for the control portions of the basic frames
and  operation it Is necessary to control the timing of the for the header,
so similar advantages arise from the  terminations both to compensate for
the different de- use of an analogous structure on the transmit side.  lays
associated with different positions of the termin- The header In each of
the downstream frames may in-  ations on the fibre network 3 and to
correctforanyva- clude pulses which are transmitted onto the network  45
riation In the delay and amplitude arising, for exam- in order to monitor
the state of the network. In partic-  pie, from local fluctuations In the
temperature of the ular, these systems diagnostic pulses may take the
network. form of an optical time domain reflectometry (OTDR)     Figure lB
shows the format of the return frame. probe, formed from encoded pulses
having an appro-  Traffic data Is transmitted to the head-end station in
priate autocorrelation function. The transmission of  50   80 basic frames
BF1 ... BF80. The basic frames BF1 such pulses makes it possible, for
example, to detect  BF80 are preceded by a header H which includes a faults
In the fibre optic network.                   phase-2 ranging section R 720
bits long. Each termin- Preferably, the control data buffer comprises a
ation 2 is arranged to transmit onto the fibre network pairof memory
buffers connected in parallel between  3 a ranging bittimed to arrive ata
predetermined pos- the parallel-to-serial converter and respective out-  55
ition within the ranging section R. The head-end sta- puts of the control
processor, so that when one of the  tion I determines the phase of each
arriving ranging memory buffers is writing data to the parallel-to-serial
pulse and then transmits control signals to the re- converter, the control
processor writes data to the  spective termination 2 to retard or advance
the timing 
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transmission from that termination 2 In order to  interface. Figure 5a
shows the CPU Interrupt which minimise the phase offset between the
received data  has the same 10ms period as the received TDMA from that
termination and the Intended position of that  frames. Figure 5b shows the
time of the bank switch data within the return frame structure.
which switches alternately between the two video line Figure 2 shows the
structure of the head-end sta-   5   memories of the data buffer In the
transmitter under tion 1. The incoming optical signals are received by an
the control of the timing unit. Figure 5c shows the input stage 4 which
Includes a conventional photo-   enabling signal for the buffer: the signal
enables electric detector. The output from the Input stage 4 Is  when It Is
low. It Is timed first to go low during the part branched, going both to a
signal recovery stage 5 and  of the header corresponding to the phase-1
ranging to an A/D sampler 6. The sampler 6 operates under  10  period.
Subsequently, the buffer is enabled towards the control of the main CPU 7
to sample any selected  the end of each basic frame In order to capture the
portion of the incoming signals. The output from the  control data
associated with that basic frame. As sampler 8 is changed to a datastream
of longerword-  shown in Figure 5d, the enable signal for the other of
length and lower bit-rate by a converter 8. The use of  the video line
memories has the same structure but the sampler 6 Is described In greater
detail In EP-A-   15  with a shift in phase of one frame's length. The
head- 502004.                                             er is used for
system diagnostics. An encoded signal The signal recovery stage Includes a
data receiv-  is transmitted onto the fibre network and the state of er as
shown in greater detail In Figure 3.          the network may be analysed
using OTDR techni- The serial data input stream is applied to a serial-
ques. to-parallel converter 11. The outputfrom the serial-to-  20  Figures
5e-5g show the timing of the data receiv- parallel converter 11 Is
communicated via an 8-bit  er. The structure Is generally analogous to that
used wide data bus at a data rate of 2.56 Mbit/s.         on the transmit
side, butwith a phase offset of 250 mi- In order to prevent read/write
conflicts, two dual  croseconds corresponding to the loop delay for the
port parallel line memory buffers (video line memor-  entire network
system. The receive buffers when en- ies) 13, 14 are provided for the
control processor 12   25  abled In the header portion capture phase-1
pulses, which has DMA access to both of the buffers. When   for use In
controlling the timing of transmissions from data is being written from the
converter 11 to a given  the terminations, as described above. one of the
buffers 13, 14, then a flag is set so that the processor reads from the
other of the buffers 14, 13. An exchange Interface 15 Is provided
comprising   3o   Claims an 8-bit wide FIFO arranged to provide eight
parallel exchange traffic output streams T1 ....... T8.       1. A head-end
station for a passive optical network In use, each incoming basic frame BF
is broad-      system arranged to transmit downstream TDMA cast both to the
control processor buffers 13, 14 and   frames and to receive upstream TDMA
frames, to the exchange interface 15. The operation of the   35  each TDMA
frame including a plurality of basic buffers 13, 14 and the interface 15 is
synchronised to  frames, each basic frame comprising a plurality the
overall frame structure, and timed sothatthe con-   of traffic bits and a
plurality of control bits, the trol buffers read only the control portion
of each basic  head-end station including a data receiver (5) frame, and
the exchange interface 15 reads only the     comprising a control processor
(12) arranged to traffic portion. The appropriate enable signals are  40
receive control data, a control data buffer(13,14) generated by a timing
unit locked to the exchange       arranged to provide a parallel control
data input clock.                                                  to the
control processor, a traffic interface (15) On the transmit side of the
head-end station, a     for receiving traffic data, and a
serial-to-parallel corresponding structure, shown In Figure 4, is used.
converter (11) for receiving incoming TDMA Control data from a control
processor 12' are fed via  45  frames, characterised in that the
serial-to-parallel buffers 13', 14' onto a parallel 8-bit bus. Traffic data
converter is arranged to broadcast said frames to is fed onto the bus from
an exchange interface 15'.     the control data bufferand to the traffic
Interface, On the output side of the bus a parallel-to-serial con-  the
control data received by the control data buf- verter 11 forms a serial
data stream. As on the receiv-  fer corresponding to the control data
portion of a er side, the timing of the control processor buffers  50
received basic frame, and the traffic data re- 13', 14' and the exchange
interface 15' Is synchron-    ceived by the traffic Interface corresponding
to ised to provide traffic and control data In the appro-  the traffic data
portion of a received basic frame, priate portions of each outgoing basic
frame BF The     and In that the data receiver further comprises bit order
of the output frame is scrambled using a      synchronising means for
synchronising the con- scrambler S. A suitable scrambler is described In
EP-  55  trol data buffer and the traffic interface to the B-318335.
overall frame structure, for timing the control 



Figures 5a-5g show timing diagrams for the en-      data bufferso thatonly
the control portion of each able signals to the control buffers and the
exchange    basic frame is input thereto, and for timing the 4    5
EP 0 512 008 BI                  6 of the transmission from that
termination 2 In order to  interface. Figure 5a shows the CPU interrupt
which minimise the phase offset between the received data  has the same
10ms period as the received TDMA from that termination and the Intended
position of that  frames. Figure 5b shows the time of the bank switch data
within the return frame structure.              which switches alternately
between the two video line Figure 2 shows the structure of the head-end
sta-   5   memories of the data buffer In the transmitter under tion 1. The
incoming optical signals are received by an  the control of the timing
unit. Figure 5c shows the input stage 4 which includes a conventional
photo-   enabling signal for the buffer the signal enables electric
detector. The output from the Input stage 4 is  when It is low. It is timed
first to go low during the part branched, going both to a signal recovery
stage 5 and  of the header corresponding to the phase-I ranging to an A/D
sampler 6. The sampler 6 operates under  10   period. Subsequently, the
buffer is enabled towards the control of the main CPU 7 to sample any
selected  the end of each basic frame In order to capture the portion of
the incoming signals. The output from the  control data associated with
that basic frame. As sampler 6 is changed to a datastream of longer word-
shown in Figure 5d, the enable signal for the other of length and lower
bit-rate by a converter 8. The use of  the video line memories has the same
structure but the sampler 6 Is described in greater detail In EP-A-   15
with a shift In phase of one frame's length. The head- 502004.
er is used for system diagnostics. An encoded signal The signal recovery
stage includes a data receiv-  is transmitted onto the fibre network and
the state of er as shown in greater detail in Figure 3.           the
network may be analysed using OTDR techni- The serial data input stream is
applied to a serial-  ques. to-parallel converter 11. The outputfrom the
serial-to-  20  Figures 5e-5g show the timing of the data receiv- parallel
converter 11 is communicated via an 8-bit   er. The structure is generally
analogous to that used wide data bus at a data rate of 2.56 Mbit/s.
on the transmitside, butwith a phase offsetof 250 ml- In order to prevent
read/write conflicts, two dual  croseconds corresponding to the loop delay
for the port parallel line memory buffers (video line memor-  entire
network system. The receive buffers when en- ies) 13, 14 are provided for
the control processor 12   25   abled In the header portion capture phase-I
pulses, which has DMA access to both of the buffers. When    for use in
controlling the timing of transmissions from data is being written from the
converter 11 to a given  the terminations, as described above. one of the
buffers 13, 14, then a flag Is set so that the processor reads from the
other of the buffers 14, 13. An exchange Interface 15 is provided
comprising   30   Claims an 8-bit wide FIFO arranged to provide eight
parallel exchange traffic output streams T1 ....... T8.        1. A
head-end station for a passive optical network In use, each incoming basic
frame BF is broad-       system arranged to transmit downstream TDMA cast
both to the control processor buffers 13, 14 and    frames and to receive
upstream TDMA frames, to the exchange Interface 15. The operation of the
35  each TDMA frame Including a plurality of basic buffers 13, 14 and the
interface 15 is synchronised to   frames, each basic frame comprising a
plurality the overall frame structure, and timed so that the con-  of
traffic bits and a plurality of control bits, the trol buffers read only
the control portion of each basic  head-end station including a data
receiver (5) frame, and the exchange Interface 15 reads only the
comprising a control processor (12) arranged to traffic portion. The
appropriate enable signals are   40  receive control data, a control data
buffer (13,14) generated by a timing unit locked to the exchange
arranged to provide a parallel control data input clock.
to the control processor, a traffic interface (15) On the transmit side of
the head-end station, a      for receiving traffic data, and a
serial-to-parallel corresponding structure, shown in Figure 4, Is used.
converter (11) for receiving incoming TDMA Control data from a control
processor 12' are fed via  45  frames, characterised In thatthe
serial-to-parallel buffers 13', 14' onto a parallel 8-bit bus. Traffic data
converter is arranged to broadcast said frames to is fed onto the bus from
an exchange interface 15'.     the control data buffer and to the traffic
interface, On the output side of the bus a parallel-to-serial con-  the
control data received by the control data buf- verter 11 ' forms a serial
data stream. As on the receiv-  fer corresponding to the control data
portion of a er side, the timing of the control processor buffers  50
received basic frame, and the traffic data re- 13', 14' and the exchange
interface 15' is synchron-     ceived by the traffic interface
corresponding to ised to provide traffic and control data in the appro-
the traffic data portion of a received basic frame, priate portions of each
outgoing basic frame BF. The     and in that the data receiver further
comprises bit order of the output frame is scrambled using a
synchronising means for synchronising the con- 



scrambler S. A suitable scrambler is described In EP-  55  trol data buffer
and the traffic interface to the B-318335.
overall frame structure, for timing the control Figures 5a-5g show timing
diagrams for the en-       data bufferso thatonly the control portion of
each able signals to the control buffers and the exchange     basic frame
is input thereto, and for timing the 4    7                   EP 0 512 008
B1                  8 traffic Interface so that only the traffic portion of
face to the overall frame structure, for timing the each basic frame is
input thereto.                  control data buffer so that only the
control portion of each basic frame is output therefrom, and for 2. A
head-end station according to claim 1, in which    timing the traffic
interface so that only the traffic each of the upstream TDMA frames
Includes a   5      portion of each basic frame Is output therefrom. header
preceding the plurality of basic frames, and the control data buffer (13,
14) is arranged to  7. A head-end station according to claim 6, In which
read control data from the serial-to-parallel con-  each of the downstream
TDMA frames includes verter (11) both during the header and subse-        a
header preceding the plurality of basic frames, quently during the portions
of the basic frames   10  and the control data buffer (13', 14') writes
con- comprising the control bits.                        trol data to the
parallel-to-serial converter (11') both during the header and subsequently
during 3. A head-end station according to claim 1 or claim     the portions
of the basic frames comprising the 2, in which the header Includes a
phase-I ranging   control bits. portion, and the control data buffer (13,
14) is ar-  15 ranged to capture ranging pulses received during  8. A
head-end station according to claim 7, In which the phase-1 ranging
portion.                        the header includes a system diagnostic
portion, and the control data buffer (13', 14') is arranged 4. A head-end
station according to any one of the       to output system diagnostic
pulses in the system preceding claims, in which the control data buffer
20-  diagnostic portion. comprises a pair of memory buffers (13, 14) con-
nected in parallel between the serial-to-parallel  9. A head-end station
according to any one of converter (11) and respective Inputs of the con-
claims 6 to 8, In which the control data buffer trol processor (12), so
thatwhen one of the mem-    comprises a pair of memory buffers (13', 14')
ory buffers is being written to by the serial-to-par-  25  connected in
parallel between the parallel-to-ser- allel converter, the control
processor reads date    lal converter (11') and respective outputs of the
from the other of the memory buffers.               control processor
(12'), so that when one of the memory buffers Is writing data to the
parallel-to- 5. Ahead-end station according to claim 4, in which     serial
converter (11), the control processor the memory buffers (13, 14) are video
line mem-  30  writes data to the other of the memory buffers. ory buffers.
10. A head-end station according to claim 9, in which 6. A head-end station
for a passive optical network     the memory buffers (13' 14') are video
line mem- system arranged to transmit downstream TDMA         ory buffers.
frames and to receive upstream TDMA frames,  35 each TDMA frame including a
plurality of basic frames, each basic frame comprising a plurality
PatentansprOche of traffic bits and a plurality of control bits, the
head-end station including a data transmitter    1. Empfangsstellen-Apparat
fOr ein passives opti- comprising a control processor (12') arranged to  40
sches Netzwerksystem, daB vorgesehen ist um transmit control data, a
control data buffer (13',  stromabwArtige TDMA-Rahmen zu Obertragen 14)
arranged to receive a parallel control data     und. um  stromaufwartige
TDMA-Rahmen zu stream from the control processor, a traffic inter-
empfangen, wobel jeder TDMA-Rahmen elne face (15') arranged to transmit to
traffic data, and  Mehrzahl von Grundrahmen enthAlt, wobei jeder a
parallel-to-serial converter (11) arranged to  45  Grundrahmen eine
Mehrzahl von Verkehrsbits transmit outgoing TDMAframes, characterised In
und sine Mehrzahl von Steuerbits enthAlt, wobei that the outputs of the
control data buffer and the  der Empfangsstellen-Apparat einen Datenemp-
traffic interface are connected In parallel as Input  finger (5) enthllt
der versehen ist mit. einem to the parallel-to-serial converter to provide
the  Steuerungsprozessor (12), der vorgesehen lst, appropriate control and
traffic portions of a basic  5o  um Steuerdaten zu empfangen, einem
Steuerda- frame, the control data provided by the control      tenpuffer
(13, 14), der vorgesehen lst, urn einen data buffer corresponding to the
control data por-   parallelen Steuerdatnelngang zu dern Steue- 



tion of a transmitted basic frame, and the traffic   rungsprozessor zu
schaffen, elner Verkehrs- data provided by the traffic interface
correspond-  schnittstelle (15) zum Empfangen von Verkehrs- ing to the
traffic data portion of a transmitted ba-  55  daten, und einem
Serlell/Parallel-Wandler (11) sic frame, and in that the data transmitter
further  zum Empfangen eingehender TDMA-Rahmen, comprises synchronising
means for synchronis-       dadurch gekenrnzelchnet dal der Seriell/Paral-
ing the control data buffer and the traffic Inter-  lel-Wandler vorgesehen
1t, urn die Rahmen zu 5    9                   EP0 512 008 B1
10   I 1111111 111111111 11111 II I! dim Stbuerdatenpuffer und der
Verkehrsechnitt-     Mehrzahl von Steuerbits enthAlt, wobei der Emp- satlls
zu senden, wobel die von dem Steuerda-      fangastellen-Apparat sine
Datenfbertragungs- tenpuffer empfangenen Stbuerdatbn dem Steu-
einheit aufweist, die versehen iet mit elnem erdatbnabschnitt eines
empfangenen Grundrah-       Steuerungsprozessor (12', der vorgesehen !st,
mens entsprechen, und die von der Verkehrs-   5    um Steuerdaten zu
Obertragen, einem Stbuerda- schnittstelle empfangenen Verkehrsdatbn dem
tenpuffer (13', 14'), dervorgesehen ist, um inen Verkehrsdatenabschnitt
elnes  empfangenen          parallelen Steuerdatenstrom von dem Stbue-
Grundrahmens entsprechen, und daM der Daten-       rungsprozessor zu
empfangen, einer Verkehrs- empfAnger weiterhin versehen let mit elner Syn-
schnittetelle (15'), die vorgesehen Ist, um Ver- chronisiereinrichtung zum
Synchronisleren des   10  kehrsdaten zu Obertragen, und elnem Paral-
Stbuerdatenpuffers und derVerkohrsschnittstel-     lel/Serlell-Wandler
(11'), der vorgesehen let, um li mit der allgemeinen Rahmenstruktur, zum
Tak-    ausgehende TDMA-Rahmen zu Obertragen, da- ten des
Stbuerdatenpuffers, so daBi nur der Stbu-  durch gekennzeichnet, daB
Ausgange des Steu- erabschnittoinesjeden Grundrahmens in ihn eln-
erdatenpuffers und der Verkehrsschnittstelle gogeben wird, und zum Takten
der Verkehrs-  15     parallel verbunden sind, ale Eingang in den Par-
schnittsatlle, so daB nur der Verkehrsabschnitt    aliel/Seriell-Wandler,
um die geeigneten Stbuer- olnes jeden Grundrahmens In ihn eingegeben
und Vorkehrsabschnitte oines Grundrahmens zu wird.
liefern, wobei die von dim Stbuerdatbnpuffer ge- lieferten Stbuerdaten dim
Stbuerdatenabschnitt 2. Empfangssatllen-Apparat nach Anspruch 1, In  20
elnes Obertragenden Grundrahmens entapre- dom jeder der stromaufwartigen
TDMA-Rahmen         chen, und die von derVerkehrsschnittatlle gelie- einen
Anfangsblock enthalt, der der Mehrzahl       ferten Verkehrsdaten dim
Verkehrsdatenab- von Grundrahmen vorliuft, und der Stbuerdatbn-     schnitt
eines Dbertragenen Grundrahmens ent- puffer (13, 14) vorgesehen let, um
Steuerdaten     sprechen, und daB die Datbnubertragungsein- aus dim
Serlell/Parallel-Wandler (11) sowohl  25   hilt des welteren versehen Ist
mit elner Synchro- wahrend des Anfangsblocks ala such anschile-
nbeierelnrichtung zum Synchronbsieren des Stbu- Send wahrend der Abschnitte
der Grundrahmen,       erdatenpuffers und der Verkehreschnitttetlle mit die
dlie Steuerbits enthalten, zu lesen.           der allgemelnen
Rahmenstruktur, zum Takten des Stbuerdatenpuffers derart, daB nur der Steu-
3. Empfangasatllen-Apparat nach elnem der An-  3o      erabschnitt eines
jeden Grundrahmens aus ihr sprrlche 1 odor 2, In dim der Anfbngablock eonen
ausgigebin wird, und zum Takten der Verkehrs- Phase-1
Bereichsabschnittenthilt, undderSteu-      schnittsetlle, so daB nur der
Verkehrsabschnitt erdatbnpuffer (13, 14) vorgesehen let um Be-       eines
jeden Grundrahmens aus ihr ausgogeben reichsimpulse elnzufangen, die
wahrend des         wird. Phase-I Berebchsabschnitts empfangen wurden.  35
7. Empfangssatllen-Apparat nach Anspruch 6, in 4. Empfangssatllen-Apparat
nach elnem der vor-         dim jeder der stromabwartigen TDMA-Rahmen
hergehenden AnsprOche, in dim der Datbnpuffer      einen Anfangsblock
enthalt, der der Mehrzahl eln Paarvon Speicherpuffern (13,14) enthalt, die
von Grundrahmen vorlauft, und In dim der Steu- parallel zwischen dim
Seriell/Paralliel-Wandlier  40  erdatenpuffer (13', 14' Steuerdabtn in den
Par- (11) und entsprechenden Eingfngen des Steue-
alliel/Seiell-Wandler (11') sowohl wihrend des rungsprozessors
(12)verbunden sind, sodaslder      Anfangsblocks als such anschilegend
wahrend Stbuerungsprozessor Datbn von dim anderen          der Abschnitte
der Grundrahmen, die die der Spelcherpuffer lest, wenn der erste der Spel-
Steuerbits enthalten, einschrelbt. cherpuffer von dim
Serlell/Parallel-Wandler be-  45 schrieben wird.
8. Empfangsatllen-Apparat nach Anspruch 7, in dim derAnfangsblock einen
Systemdlagnoseab- 5. Empfangsetllen-Apparat nach Anspruch 4, In
schnitt enthalt, und der Stbuerdatenpuffer (13', dem die Speicherpuffer
(13, 14) Spelcherpuffer     14') vorgesehen let, um Systemdiagnossimpulse
fOrVideoleitungen sind.                    50      in dim
Systomdlagnoseabschnitt auazugeben. 



6. Empfangastillin-Apparat fOr ein passives optl-  9.
Empfangsatllen-Apparat nach elnem der An- aches Netzwirksystem, das
vorgesehen Ist, um       sprfche 6 blb 8, In dom der Stbuerdatenpuffer ein
stromabwArtige TDMA-Rahmen zu Obertragen           Paar von Spoicherpuffern
(13', 14') enthalt, die und stromaufwartige TDMA-Rahmen zu empfan-  55
parallel zwischen dim Parallel/Seriell-Wandler gen, wobel jeder TDMA-Rahmen
eine Mehrzahl         (11') und entsprechenden Ausgangen des Steue- von
Grundrahmen enthalt, wobeljederGrundrah-       rungsprozessors (12')
verbunden sind, so dal men esne Mehrzahl von VerkehrsbKs und olne
der Steuerungsprozessor Daten in den anderen 6    11           -     EP 0
512 008i                   12    I ||||||| |||||| lii Bill B I! der
Speicherpuffer einschreibt, wenn der erste    de base comprenant les bits
de commando. der Speicherpuffer Daten In den Parallel/Seriell- Wandler
(11') einschreibt.                     3. Station tMe de r6seau selon la
revendication I ou la revendication 2, dans laquelle l'en-tteb 10.
Empfangsstellen-Apparat nach Anspruch 9, in   5  comprend une partbe de
mesure de distance de dem die Spoicherpuffer (13', 14') Spelcherpuffer
phase-1, ot la memoire tampon de donnees de ,-/   fMr Videoleitungen sind.
commando (13, 14) eat agenc6e pour capturer les impulslons de mesure de
distance recues pendant la partle de mesure de distance de pha-
Revendlcations                               10      so-1. 1. Station tte
de r6seau destin6e A un systbme de  4. Station tte de r6seau selon l'une
quelconque r6seau optique passif agenc6 afin d'6mettre des   des
revendications pr6cedentes, dans laquelle la trames TDMA oval et A recevoir
des trames         memoire tampon de donneos de commando est TDMA amont,
chaque trams TDMA comprenant  15      constitu6e d'une pairo de tampons
memoire (13, une pluralit6 de trames de base, chaquetramede    14) reli6s
en parallele entre le convertisseur s6- base comprenant une pluralit6 de
bits de traf Icet  rie/paralblel (11) et les entr6e respectives du pro- une
pluralite de bits de commando, la station tfte  cesseur de commando (12),
de fagon A ce quo de reseau comportant un reoeptour de donn6es
lorsqu'un des tampons memoire regoit une ecri- (5)compronantun
processeurdecommando(12)  20     ture du convertisseur s6rie/parallele, le
proces- agenc6 pour recevoir des donn6es de common-       seur de commando
lise les donn6es A partir de de, une memoire tampon de donn6es de
l'autre des tampons m6molre. commando (13, 14) agenceo pour procurer uno
entree de donn6es de commando parallele au     5. Station tfte de reseau
selon la revendlcation 4, processeurde commando, une Interface de trafic
25  dans laquelle les tampons memoire (13, 14) sont (15) destin6e A
recevoirdes donn6es de trafic, et  des tampons m6moire de ligne vid6o. un
convertisseurs6rei/parallble (11) destin6 A re- coevoir les trames TDMA
entrantes, caractlris6  6. Station tote de r6seau destine A un systeme de
en ce quo le convertisseur serie/parallele eat    r6seau optique passif
agenc6 afin d'6mettre des agence pour diffuser lesdeits trames vers Ia m6-
30  trames TDMA aval et recevoir des trames TDMA moire tampon de donnees de
commando et vers       amont, chaque trams TDMAcomprenant une plu-
I'interface de trafic, les donn6es de commando    ralite de trames de base,
chaque trams de base regues par la m6moire tampon de donnees de
comprenant une pluralite de bits de trafic et une commando correspondant A
la partlo donn6es de     pluralite de bits de commando, la station tMe de
commando d'une trame de base rogue, et les  35    r6seau comprenant un
emetteur de donnees donn6es de trafic rogues par l'intrface de trafic
constitu6 d'un processeur de commando (12') correspondant A la partie de
donnees de trafic    agence afin d'6mettre lea donnees de comman- d'une
trame de base rogue, et on ce quo Is r6cep-  de, une m6moire tampon de
donn6es de tour de donn6es comprend en outre un moyen de     commando (13',
14') agencee afin de recevoir un synchronisation destine A synchroniser la
me-  40  flux de donnees de commando parallele prove- moire tampon de
donnees de commando et 'ln-       nant du processeur de commando, une
interface terface de traf Ic avec la structure de trame glo-  de trafic
(15') agenc6e afin d'emettre des don- bale, afin de synchroniser la memoire
tampon de   neos de trafic, et un convertisseur parallblels6rie donn6es de
commando de fagon A ce que seule       (11') agence afin d'emettre des
trames TDMA la partie de commando de chaque trame de base  45  sortantes,
caracterisee en ce quo les sorties de soit entree dons cello-cl, et afin de
synchroniser  la memoire tampon de donn6es de commando et 'interface de
fagon a ce quo souls la partie de tra-  de l'Interface de trof ic sont
reli6s en parallele en fic de chaque trams de base soit entr6e dons cel-
tant qu'entree du convertisseur parallele/s6rie le-ci.
afin de procurer la commando appropriee et les -0      parties de trafic
d'une trame de base, lea don- 



2. Station t~te de r6seau selon la revendicatlon 1,  nees de commando
procureos par la m6moire dons laquelle chacune des trames TDMA amont
tampon de donnees de commando correspon- comprend un en-tfte precedent la
pluralite des    dant A la partie de donn6es de commando d'une trames de
base, et la memoire tampon de don-      trams de base 6mise, et les donnees
de trafic n6esde commando (13,14) estagencee pourlire  55   procurees par
'interface de trafic correspondant les donnees de commando A partir du
convertis-    A la partle de donnees de trafIc d'une trame de
seurs6rie/paralblel (11) A lafols pendantl'en-tteb  base emise, et en ce
quo l'emetteur de donn6es et ultirieurement pendant lea parties des trames
comprend en outre un moyen de synchronisation 7    13                 EP 0
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destin6 A synchroniser la m6moire tampon de donneos de commando et
l'intbrface de traf Ic avec la structure de trame globale afin de syn-
chroniser la memoire tampon de donn6es de commando de fagon a ce quo seule
la partie de   5 commando de chaque traine de baso soit sortie de celle-cl,
et afin de synchroniser 'intbrface de trafic de fagon a co quo seule la
partle de trafic de chaque trame de baso solt sortie de celle-cl. 10 7.
Station tito de r6seau solon la revendicatlon 6, dans laquelle chacune des
trames TDMA aval comprend un en-tate prec6dent la pluralite des trames de
baso, ot la m6molre tampon de don- neos commands (13', 14' ecrit les
donn6es de   15 commando dans le convertisseur parallblells6ri (11') A la
fois pendant 'en-tfte et ulterieurement pendant lea parties des trames de
base qui comprennent les bits de commande. 20 8. Station tAte de reseau
selon la revendication 7, dans laquelle l'en-tfte comprend une partie de
diagnostic de systeme, et la memoire tampon de donn6es de commando (13',
14') eat agencee afin de sortir des impulsions de diagnostic de   25
systeme dans la partle de diagnostic de systeme. 9. Station tote de reseau
solon l'une quelconque des revendications 6 A 8, dans laquelle la memol- re
tampon de donnees de commando eat consti-  3o tuee d'une paire de tampons
m6moire (13', 14') relies en parallele entre Is convertisseur paralle-
le/serie (11 ) et les sorties respectives du proces- sour de commando
(12'), de fagon A co quo lors- qu'un des tampons memoire eat en train
d'ecrire  35 des donnbes dans le convertisseur parallele/se- rie (11'), le
prooesseur de commando ecrit des donnees dans l'autre des tampons memoire.
10. Station tete de reseau solon la revendicatlon 9,  40 dans laquelle lea
tampons memoire (13', 14') sont des tampons memoire de ligne vid6o. 45 50
55 8    


