
EP0337619B1 Description The invention relates to communication systems and
to such systems employing a passive network, for example a passive optical
network. Such passive networks control the operation of the network at the
local 5  exchange or head end for a number of customers. For telephone
companies, optical fibres have the capacity to handle a range of services
beyond telephony. In the past, coaxial cable TV networks have, in the main,
been used totally separately from the telephone network. It is now becoming
clear that beyond the development of the switched-star network and 10
improved advanced optical fibre technology, there is a need for a more
flexible telephony based system with additional services provided. The
present invention is concerned with a configuration capable of producing an
enhanced service capability typically on a local fibre network using
passive networks employing optical splitting to reduce and share costs. 15
An article entitled "Passive Optical Local Networks for Telephony
Applications and Beyond" by J R Stern et al, Electronics Letters 19th
November 1987, vol 23 no 24, pages 1255 to 1257 discloses a passive optical
network according to the preamble of claim 1. In particular it describes a
digital telephone system which uses a passive optical network. Downstream
transmission is broadcast and optical time-division, multiple-access
(OTDMA) is used in the upstream path. 20     According to the invention
there is provided a bidirectional broadband and telephony network control-
lable from the exchange or head end of the network including means at the
exchange or head end for allocating time slots for information packets to
travel without interference to and from a plurality of receiving stations,
wherein the allocating means includes means for determining the round-trip
delay between the exchange or head end in each of the deceiving stations
and means for adjusting the round trip delay to 25 ensure correct spacing
of the information packets during passage through the network, the network
being characterised in that it includes: a) allocation means for
interrogating stations and enforcing allocation thereto to ensure each
station's minimum bandwidth requirements are fulfilled, the allocation
means including means at the exchange or head end for generating a
continuous series of cells, means for transmitting said cells to all of the
30    stations, means for routing information to be carried to receiving
stations in selected cells and means for generating information within a
header portion of a cell to allow a designated station access to transmit
an information packet using that cell or retain an information packet from
that cell; b) means for dynamically allocating spare capacity to each
station for bursty services; and c) switching means at the exchange or head
end provided for handling incoming and outgoing 35   information on a
multiplex basis, the switching means being configured to handle information
on an asynchronous time division basis on a single common wavelength. The
invention will be described by way of example with reference to the
accompanying drawings in which:- Figure 1 shows a network configuration
capable of handling telephony and broadband services eg 40    broadcast
TV). Figure 2 shows one example of the frame structure of the telephony
channel of Figure 1. Figure 3 shows an expanded configuration capable of
handling broadband dialogue services. Figure 4 shows the customer end
configuration of the ATD channel. Figure 5 shows the customer equipment of
Figure 4 in more detail; 45    Figure 6 shows the exchange end block 40 in
more detail; Figure 7 shows the 'd' value controller of Figure 6 in more
detail; Figure 8 shows a modified frame structure of the telephony channel
to accommodate the ATD control information; and Figure 9 shows the cell
structure of Figure 3. so     Figure 1 shows a proposed configuration for a
passive optical network. The exchange telephony block 10 provides telephony
at a rate typically 20 Mbit/s on one wavelength ([err]1) and the TV block
11 provides broadcast TV on a second wavelength ([err]2) and these pass to
the local exchange end 15. A single mode optical fibre (16) is fanned out
to a number of customers premises (30, 31) via passive optical splitters
(17, 18) located at the cabinet (c) and street Distribution Point (DP)
positions respectively, 55 for example. An 8-way split is allowable at the
cabinet and a 16-way split at the DP. However, the maximum 



amount of splitting is selected to be 32 to keep within the optical power
budget available for broadband bit- rates in this particular configuration.
2    EP 0 337 619 B1 For customers requiring telephony only, current system
design views are favouring a network which features a maximum optical split
up to 128 ways and a highest bitrate of operation of 20 Mbit/s. This
bitrate/split combination allows an attractive set of options for both
business and residential customers. At the maximum split of 128 (120
customers plus 8 test ports), capacity would be available to feed each 5
customer, if desired, with an ISDN 144Kbit/s channel or equivalent
capacity. For business districts, where multiple line customers are in the
majority, a lower optical split would be employed, allowing higher
capacities to be delivered per customer. The advantages of a passive
telephony network of this kind include low maintenance costs, reduced
amounts of installed fibre, low fibre count cable requirements and sharing
of exchange opto-electronic 10  devices. For broadband services the total
number of customers can be increased to 128 by using 4 feeds from the head
end to the cabinet. Each feed splits 32 ways. In addition, the single
telephony-only feed can be split over the same fibre paths to all 128
customers because of its smaller bit-rate. An example of the frame
structure of the telephony channel for Figure 1 is shown in Figure 2. 15
Whilst the Figure 1 configuration can handle telephony and broadcast TV
there is a need to provide broadband services in both directions for
viewphone or high speed data handling. Although these services could
theoretically be provided (ignoring costs and other constraints) by
employing separate wavelengths to and from each customer, however a
different approach now proposed which could prove to be less costly and
also capable of realisation much more readily is to carry such 20 services
by introducing two new channels, one for upstream (i.e. customer to local
exchange) and one for downstream connections (local exchange to customer).
Figure 3 shows the proposed configuration capable of handling the
additional facilities. Individual connections are multiplexed within these
channels using ATD (Asynchronous time division) and carried using a common
new wavelength for the two directions of transmission. 25     To control
the multiplexing of upstream information in one form of the embodiment, it
is proposed to convey information via the telephony channel to update the
exchange end on the condition of queues at each customer's end. The second
form of the embodiment conveys all information on the condition of queues
using the ATD channel. Furthermore, in either form of the embodiment at the
local exchange the ATD channel would be routed 30 as shown via the service
access switch 42 (also based on ATD) and used as a very flexible integrated
access channel for any customer requiring a mix of broadband and narrowband
services. Hence terminal A of the switch 42 could handle incoming and
outgoing information to/from the ATD Broadband network and terminal B will
handle incoming and outgoing information from other networks. The ATD
channels are handled by ATD block (40) using wavelength [err]3 and for both
outgoing and 35 incoming information which will pass via the local exchange
end 15 in optical form to be handled with other broadband or narrow band
services. This wavelength carries two channels, one for the downstream
directions to the customers and one for the upstream direction from the
customers end to the exchange. All ATD packets from the exchange end are
received by all customers and the actions performed are determined by
header information such that a customer will accept the packet and/or
re-use the packet for 40 upstream communication or ignore the packet. An
ATD channel bit rate of about 150 Mbit/s shared over 32 customers produces
an average capacity of about 4 Mbit/s per customer. Given that ATD
dynamically assigns capacity, it is expected that customers will usually be
able to obtain much higher capacities on demand (eg a high probability of
least 15 Mbit/s). Also, in either form of the embodiment, almost the entire
capacity of the link can be utilised by a single 45 customer during those
times when other customers are idle. Thus a gross bit rate of 150 Mbit/s
for the ATD channel could be suitable for a wide range of business
customers having bursty data services and narrowband services to transmit.
In the longer term it will also be suitable for residential customers
requiring viewphone connections. At the moment it is not foreseen whether
constant bit rate or variable bit rate video 



codecs will be used for viewphone (the latter perhaps based on a mean
bit-rate of 64 kbit/s and a peak bit so  rate of 384 kbit/s. However the
ATD channel does not restrict the choice since it would be capable of
carrying either format. Very large bit rate services (broadcast TV) are
carried on separate wavelengths (ie on wavelength X2). Therefore the bit
rate required per customer on the ATD channel is significantly smaller than
would be required if ATD carried a full range of services. 55     The
proposed ATD configuration lends itself to being retrofitted to the Figure
1 arrangement, or to a telephony only passive optical network of the type
disclosed, without replacing the entire network. In either form of the
embodiment shown, the ATD channel is provided with its own specific
wavelength for the upstream and downstream direction, and customers'
equipments are fitted with a wavelength filter 3    EP 0 337 619 B1 (20) to
receive this channel. Customer 30 can have the capability of multiple
services including ATD, telephony and broadcast TV. The customer 31 still
only needs the telephony service and therefore is so restricted. The ATD
channel carries a digital multiplex with a gross bit rate of either 150
Mbit/s or 600 Mbit/s for 5  example. The ATD channel is handled at the
customer's end as shown in Figure 4. A wavelength filter (20) is associated
with each channel and at optical/electrical interfaces (45, 46) data is
buffered respectively to and from the local exchange end (via the
distribution point and cabinet). Block 47 described in more detail in
Figure 5 will contain a phased-locked loop, locked to the ATD 10
transmission from the local exchange end, and used to control the frequency
of transmission in the upstream direction. Additionally, each block 47 will
contain an elastic buffer. The local exchange end adjusts the size of the
buffer so that there is an equal number of bits in each round-trip path
(exchange end to any customer and back). Suitable signals to control the
size of the elastic buffers are sent over the ATD channel to access control
(47) from the local exchange end. 15     The configuration of Figure 4 is
shown in more detail in Figure 5. The wavelength filters 20 of Figure 4
cooperate with the downstream and upstream opto-electronic interfaces
46,45. The electrical output of interface 46 is received by register/buffer
block 50. The output of block 50 is available to interface 45. The block 50
also contains the phase locked loop locked to the ATD transmission from the
local exchange end. The elastic buffer within block 50 ensures correct
adjustment of the round trip delay. Control block 52 20  connected to block
50 will control upstream access as well as downstream control. The
downstream buffer 54 handles received packets passed via control 52 and the
data is passed to the appropriate service buffers 57,58. Buffer 57 may
handle viewphone or voice information and buffer 58 may deal with bursty
data for example. The received packets are then available for conversion in
standard depacketisers for receipt by the customer as voice or other data.
Viewphone or data for transmission back 25  to the exchange end for example
would be received (after conversion in to digital form as necessary and
packetised) by buffers 55 and 59. Buffer 55 could handle viewphone or voice
services for example and buffer 59 could handle other data. Data from these
buffers can be made available for transmission dependent on polling block
49 which will operate under the control of allocation control 56. This
polling and allocation will depend on the priority given to services
associated with buffers 55 and 59 and the allocation 30 allowance provided
from the 'd' counters within block 56. In one embodiment additional
information concerning packet arrivals in buffers 55 and 59 (waiting to be
sent) is detected in monitoring block 48 and sent via the telephony channel
(as represented by the broken line in Figure 5 from queue monitoring block
48). The packet information made available from buffers 61 and 62 passed to
upstream packet buffer 53 to 35 control 52 which will add information to
the header to indicate 'd' allocation requirements (as described in more
detail below) and thence to register/buffer 50 to interface 45 to pass
along the optical medium to the exchange end. In the downstream direction,
the local exchange end transmits a continuous series of ATD cells, which
may be full or empty. Typically each customer's equipment will extract cell
synchronisation from either 40  specially recognisable synchronisation
cells injected regularly by the local exchange end, or from recog- 



nising the known information content and header content of empty cells. In
the upstream direction, successive customer transmissions may differ in
phase but should not differ in frequency. Therefore to ensure the local
exchange receiver can maintain bit synchronisation with respect to upstream
transmissions, each cell will begin with sufficient bits so that the
receiver can re-synchronise to 45  any change of phase. A suitable line
code, eg coded mark inversion (CMI), will be used in both directions of
transmission. Excluding the synchronisation field (which is not considered
to add more than a few per cent to the overall cell length, the cell size
is around 36 octets, with a format as described below. The same cell size
is used for upstream and downstream transmissions. 50     The downstream
ATD block at the exchange end is shown in more detail in Figure 6. The
information from the service access switch 42 is received by packet buffer
60. Customer identification is taken care of by connection number
translator 61. The assembly block 67 assembles the packet in the format
required to meet cell size and synchronising field requirements and this is
made available to the customer via the opto- electronic interface 74.
Ranging control 70 can also have access to assembler 67 to determine and
set 55  round-trip delay. The ranging parameters can be set via a
man-machine interface for example. The connection number translator 64
detects incoming ranging control cells and passes this to block 70 to
facilitate measurement of round trip delay. Ranging control can then if
required send out further control cells via blocks 67 and 74 to the
customer end to adjust the size of the elastic buffer within block 50 to
ensure 4    EP0337619B1 the round trip delay is identical with other
customers. Additionally translator 64 holds connection number information
identifying customers. Assembler 68 provides the access and control field
information respectfully to accompanying the packet information to identify
customers and also identify the type of information being sent (eg ranging
indication 5 or normal data). Controller 66 has the stored 'd' value
applicable to the amount of access available and extracts information from
the headers of packets received from the customers via blocks 73 and 63 to
determine the latest 'd' allocation requirements. The controller 66 is
shown in more detail in Figure 7. The change allocation control 76 receives
the change allocation header subfield (as described below) from upstream
packet buffer 63. Current 'd' values io are stored for all customers in
store 79. This is connected to poller 71 to allow loading of current 'd'
values to the poller or to receive from the poller 71 a request for all
current 'd' values. The poller 71 also provides a message to block 76 to
reset rates or to initiate confirmation of the latest received "change
allocation" information from a customer. Registers 78 have information on
each customer concerning requests, modification or checks on any customer
'd' value. The latest allocation requests for all customers are held 15 in
store 77. Returning to Figure 6, additional received information from the
customers is available via opto-electronic interface 73 and this passes to
packet buffer 63. This buffer provides an output to the service access
switch 42. The buffer 63 also is accessed by the translator 64 which
translates customers connection numbers. Polling block 17 may make use of
'd' allocation information provided on the ATD channels and (in one 20
embodiment) use the telephony channel (as represented by the broken lines)
for polling customers who have indicated that packets are waiting. The
telephony channel of Figure 2 showed 17 subframe periods with a ranging
capability within a single 2ms frame and Figure 8 is structured so that
each customer has access to separate parts of the subframe (in this example
subframe part 1) to enable both telephony and ATD users access to the
telephony and ATD users to access to the telephony channel (in one of the
25 embodiments). As shown, the configuration is of 70 sectors each of 32
bits for ATD control or telephony plus 18 bits spare to give the 2258
channels of size 1 bit. The two multiple-user ATD channels on wavelength
[err]3 will typically have the cell format shown in Figure 8. Each packet
80 will be carried in the time slot structure in the system in either
direction and will include an information field portion 81 and a header
portion 82. 30     The header is provided with three sub-fields 82a - 82c
relating to the sub-fields of CONTROL, ACCESS, and CONNECTION ID
respectively. The 'ACCESS' sub-field 82b contains customer address
information, to be used to control transmissions 



in the upstream direction. As the downstream ATD cells are sent from the
local exchange end, each with a specific setting of the ACCESS field
provided by block 68 of Figure 6, a customer's equipment with 35 matching
address has the right to transmit one ATD cell in the upstream direction.
The address value is set by the local exchange end based on information
received about active terminals as described below. Thus this sub-field
determines which customer is allowed to transmit next. The Connector l.D.
(CONN ID) 82a sub-field of the header contains a connection number
(typically 16 bits) which is examined by the receiving circuitary of each
customer's equipment (ie block 52) to determine 40 whether the downstream
cells should be kept or discarded. There is additionally a requirement to
include some bits for label error detection/correction (e.g. 4-8 bits).
Thus the CONN ID sub-field determines which customer receives a downstream
cell. The information field 81 has a size typically around 32 octets. A
suitable method of downstream mulitplexing can employ a time slot
configuration described in 45 European Patent Publication 0168265 for
example, where 'd' packages can be assigned to users to prevent
monopolising the network. The control (CTRL) sub-field 82c of the header
contains the following control information: - full/empty indication. -
reset/transmit indication. 50    - broadcasting indication. - ranging
indication. - priority indication. - change allocation. On the ATD channel
the local exchange end equipment can measure the round-trip delay to any 55
customer and back. Such measurement periods are initiated by the local
exchange end sending specially recognised 'ranging' cells, with the
upstream ACCESS field (upstream right to transmit) set to the customer to
be measured. A continuous train of such cells are sent from block 70 of
Figure 6 from the exchange end throughout the measurement period. This mode
of operation is required so that the local exchange end can 5
EP0337619B1 adjust the delay in the round trip path to ensure that upstream
cells from different customers are correctly interleaved. However, ranging
is considered to be only occasionally required and may be intiated via a
man- machine interface as described above in relation to Figure 6. 5
Upstream Multiplexing (a) 1st embodiment In the first form of the
embodiment the telephone channel is used to provide the local exchange with
10 information about active terminals. Because the original telephony
channel is occassionally unavailable through ranging operations for
telephony-only customers, as shown in the example frame structure of
Figures 2 or 7, control of upstream polling is via two mechanisms: -
information from this telephony channel on packet arrivals 15    - polling
'recently' active users for their whole 'd' value. On this channel, see
Figure 8, (originally only for telephony) each multiservice customer is
assigned 70 bits per frame. This is further subdivided into 64 bits which
are set according to packet arrivals, and a further 6 bits indicating the
sum of all packet arrivals in the last frame period. The 70 bits are
dispersed regularly throughout the frame such that any adjacent group of 32
bits on this 20 channel carries 1 bit from each of the broadband customers.
If an ATD cell arrives for upstream transmission on a customer's equipment,
this is indicated to the local exchange end by setting one bit, i.e. that
customer's next assigned bit in the current frame. Further packet arrivals
will be likewise indicated. In this way, the local exchange end receives
updated information about waiting cells on each customer's equipment
approximately every 1.5 microseconds (apart from the ranging period of the
telephony channel). 25 (b) 2nd embodiment In the second form of the
embodiment, which does not require the use of the telephony channel the 



upstream multiplexing is controlled from the local exchange and based on
two mechanisms. 30    - polling on each customer' control channel exactly
once every 4 milliseconds - polling all active customers at least once
every 125 microseconds for their permitted allocation (i.e. their 'd' value
- see below) The polling is effected by blocks 71 and 68 of Figure 6. For
the purpose of polling, the local exchange access controller 68 regards
each customer's access equipment as two devices. At the customer's end 35
these two 'devices' are the separate responses of the access equipment to
two different ACCESS addresses which it will match with. The first 'device'
is the allocation control (Control 56 and block 52 of Figure 5) which is
responsible for sending all 'change allocation' messages to the controller
at the local exchange, via appropriate settings of the header. As stated
above, it has a guaranteed access rate of one cell every 4 milliseconds.
User data (eg 40 signalling information) can be included in the information
field provided the header is also set to 'full'. In this case the data part
is treated as belonging to the connection whose identity is given by CONN
ID. The frequency of these transmissions from all customers' equipments may
be used to provide a minimum level of monitoring of the round-trip delay so
as to compute any necessary fine tuning to be conveyed to the customer's
equipment. 45     The second 'device' comprises the control 52 and buffer
53 and is always considered to be active by the controller at the local
exchange, and is given a permitted upstream allocation - which may include
zero. Changing the allocation of this device is the method by which the
customer's equipment gains an appropriate upstream access rate for its
queues. Whenever a customer is polled on either 'device' it must return
either a 'full' cell or 'empty' cell and so repeat the value in the ACCESS
field. For all upstream transmissions the transmitting source is identified
at the local exchange through the setting of ACCESS. To service waiting
queues at the customer's end, any downstream cell with either of the two
matching values of ACCESS causes the next waiting cell to be transmitted
upstream. This upstream cell will then be set to be transmitted upstream.
This upstream cell will then be set to 'full' and the CONN ID value will be
55 set to the appropriate connection number. In addition, if the ACCESS
field matches the control channel then the 'change allocation' part of the
header is appropriately set. The 8 settings of the 'change allocation'
field are - increase 'd' by 1/ repeat increase 'd' by 1 6    EP 0 337 619
B1 - no change/ repeat no change - decrease 'd' by 1/repeat decrease 'd' by
1 - 'd' equals zero/ repeat 'd' equals zero Whenever a 'change allocation'
message is sent from the customer's end the information is repeated 5  by
the controller at the local exchange. It is inserted in the 'change
allocation' field of the next poll request sent downstream on the same
ACCESS channel number via block 76 and 77 of Figure 7. This allows the
customer's access equipment to check that the information is sent last time
was correctly received. If there is any error the customer's end sends a
'repeat' type setting (see the above settings) and records the error. (The
repeat type setting is not used in the first embodiment case). 10     To
ensure that any repeat-type 'change allocation' messages are correctly
responded to, the local exchange controller (block 66) maintains 3
registers 78 for each customer, ie dREQ, dCHECK, and dMOD as shown in
Figure 7. The register dREQ determines the current allocation (as described
in the next section), the other two registers contain intermediate values.
The rules governing the use of these 3 registers are set out in Table 1. 15
CUSTOMER                FOLLOWED BY             REGISTER CHANGES 20
SENDS                    (4 ms later)            IN LOCAL EXCHANGE
CONTROLLER 25    OPERATION                OPERATION'              dCHECK
first loaded into dREQ (eg INCREASE            perform OP' on dREQ and load
(eg NO CHANGE)          d BY 1)                 result in dCHECK 



30 OPERATION               REPEAT                   perform OP' on dREQ and
load OPERATION'              result in dMOD REPEAT
OPERATION'               dMOD first loaded into dREQ OPERATION
perform OP' on dREQ and load 40
result in dCHECK 45    REPEAT                   REPEAT
perform OP  on dCHECK and OPERATION               OPERATION'
load result in dMOD TABLE 1: CHANGE ALLOCATION MESSAGES - RESPONSE AT LOCAL
EXCHANGE This scheme fully corrects any isolated case of an incorrectly
received control message, in either the upstream or downstream direction.
In combination with a limited error correction field in all ATD headers (eg
55 correcting any single bit error), the number of cases whree the
allocation is incorrectly set is expected to be extremely small. Entry into
the state where the allocation is zero is always performed by the use of
the 'd' equals zero operation, rather than decrease 'd' by 1. This absolute
setting provides an additional safeguard against the 7    EP0337619B1 local
exchange dREQ register being in long term misalignment with the value held
at the customer end. As well as knowing where cells are waiting, the
exchange end also operates a scheme which provides guaranteed access to
each customer every 125 microseconds. The exchange end block 79 stores an
integer value, known as 'd' value, for each customer which is the number of
cells the customer requires to 5  be guaranteed to be transmitted upstream
every 125 microseconds. Every time a customer is polled by block 71 an
associated counter in block 71 is decremented, starting from the value 'd'.
When the counter reaches zero, the customer cannot be polled even if he has
further cells waiting. Polling of that customer can only begin again after
the local exchange end control block 66 via block 79 has 'reset' all
counters within poller 71. In the case of the first embodiment, this
condition is reached when the local exchange end 10 has no more customers
which it may validly poll (either because no more cells are waiting or all
customers have exhausted their 'd' values). In the second embodiment each
customer is polled until his 'd' counter in poller 71 reaches zero,
regardless of whether he has packets waiting. When his counter reaches
zero, the customer cannot be polled until the polling of all other
customers has been completed. This includes any allocation control 15
devices which are due to be polled (nb. assuming 32 customers, one such
control device is due to be polled every 125 microseconds). When no further
customers can be polled the controller 66 via block 79 resets all counters.
Similarly, in the first embodiment during the ranging periods of the
telephony channel, the local exchange end will poll (via block 71) all
customers who have been active during the last frame. Polling will 20
contrinue to the level of each customer's 'd' value regardless of whether
they have cells waiting or not. Then the local exchange end 66 will reset
all its counters and block 71 begin polling again according to the same
pattern. Whenever the local exchange end performs a reset of the counters,
it indicates this to all customers' equipments by setting the control field
of a downstream cell to indicate 'reset'. This information is used by 25
each customer's equipment to rest different service queues of waiting cells
to control the amount of cells which any one service queue can submit for
upstream transmission. In the first embodiment, every customer is given an
initial 'd' value of 1, and this guarantee of access is maintained. For
cells with an information field of 32 octets, a 'd' of 1 is equivalent to
primary rate access to all 32 customers on demand. 30    In the second
embodiment, an idle customer will have a 'd' value of zero to prevent
unnecessary polling, but every customer is guaranteed a 'd' value of 1 on
demand (via blocks 56, 52, 50 and 45 to the exchange end blocks 73, 63 and
66), therefore no customer may increase his guaranteed access rate to a
level where other customers could be refused a minimum 'd' of 1. The
controller 66 at the local exchange may receive requests from block 56 to
increase a customer's 'd' 35 value via the 'change allocation' setting. It
will comply with this request provided the current level of 



guaranteed access is not already equal to the available capacity (ie
approximately 65 cells every 125 microseconds, given a gross bit rate of
around 150 Mbit/s). For example, to determine the correct allocation for
the variable bit rate services (data, VBR video), the customers equipment
block 56 via block 60 will measure the number of cell arrivals, say every 4
40 milliseconds. If the number of arrivals exceeds the current 'd' (or part
of 'd' assigned to these services) the customers equipment as just
described will signal to the local exchange end for an increase in its 'd'
allocation. As already stated, the local exchange end will comply with this
request if possible, but will not allow already allocated bandwidth to be
used. In the case of the first embodiment, change allocation information is
supplied whenever the customer is 45 next polled having first indicated
that a packet is waiting via the telephony channel. Again in the case of
the first embodiment occasionally the customers' equipment will generate a
signalling call to verify its current 'd' requirements and ensure that the
local exchange end remains in step with all recent changes. The frequency
of these transmissions from all customers' equipments may be used to
provide a minimum level of monitoring of the round-trip delay so as to
compute any necessary fine tuning to be conveyed to the 50 customers'
equipment via the ordinary telephony channel. To signal to the local
exchange end the customer's equipment sends an 'increase d' setting on its
next upstream control cell. In the case of the second embodiment, the local
exchange end block 66 maintains both a copy of each customer's ideal
requirements in the dREQ register and also holds the permitted 'd' value in
another 55 register in block 66. Normally 'd' is set equal to dREQ. However
'd' may be held less than dREQ until additional capacity becomes free. When
this happens, any customer 'd' value which is less than its dREQ can be
increased by 1 via block 76 (and no 'd' can be increased by 2 until all
other such customers have received an increase of 1). 8    EP 0 337 619 B1
The delay experienced by a cell will depend upon its service priority and
the allocation of the total 'd' value (for a given customer) which has been
assigned to its service queue. In the case of the first embodiment, the
delay is composed of two parts: - a round-trip delay to indicate the cell
arrival to the exchange end and receive permission to transmit 5       from
the exchange end. - a random waiting period. This would be typically less
than 10 microseconds (and would never be more than 125 microseconds for
those cells requiring guaranteed access). In the case of the second
embodiment because the local exchange end does not wait for an arriving
call indication before polling, the random component of delay is the only
component arising in this case. to     Thus the ATD channel is capable if
carrying a wide mix of services, some bursty and some requiring guaranteed
bandwidth. It may be used in an environment where there are some
telephony-only customers on the original channel mixed with other customers
whose services have migrated onto the ATD channel. The propose channels
would allow the flexible use of bandwidth to carry dialogue services as
they evolve. The migration from narrow band to broadband to the ATD
situation could be effected in stages as 75  required. Although the passive
network has been described in terms of optical fibre, other configurations
e.g. copper cable or wire-less transmission coulld be envisaged. Although
end 15 of Figure 3 has been described as the exchange end, this term is
meant to encompass a location where multiple packet handling is arranged
for a number of remote users (sometimes called a 20  head end). Claims 1. A
bidirectional broadband and telephony network controllable from the
exchange or head end of the 25     network including means (67) at the
exchange or head end for allocating time slots for information packets to
travel without interference to and from a plurality of receiving stations,
wherein the allocating means includes means (70) for determining the
round-trip delay between the exchange or head end in each of the receiving
stations and means (70) for adjusting the round trip delay to ensure
correct spacing of the information packets during passage through the
network, the network being charac- 



30     terised in that it includes: a) allocation means (71, 66) for
interrogating stations and enforcing allocation thereto to ensure each
station's minimum bandwidth requirements are fulfilled, the allocation
means including means (67) at the exchange or head end for generating a
continuous series of cells, means (74) for transmitting said cells to all
of the stations, means (61) for routing information to be carried to
receiving stations 35       in selected cells and means (68) for generating
information within a header portion of a cell to allow a designated station
access to transmit an information packet using that cell or retain an
information packet from that cell; b) means (71) for dynamically allocating
spare capacity to each station for bursty services; and c) switching means
(42) at the exchange or head end provided for handling incoming and
outgoing 40       information on a multiplex basis, the switching means
(42) being configured to handle information on an asynchronous time
division basis on a single common wavelength. 2. A network as claimed in
Claim 1 wherein the means for generating information includes means (61)
for generating station identification information in the cell header
indicative of a receiving station and 45     means (61) for generating a
connection number for receipt by each station. 3  A network as claimed in
Claim 1 or 2 wherein the allocating means includes means (68) for
generating control information indicative of the presence and type of
information contained in each cell for receipt by receiving stations. 50 4.
A network as claimed in Claim 3 wherein the means for generating control
information includes means (68) for generating a cell full/empty indicator,
means (68, 71) for generating a reset/transmit indicator for service
access, and means (61, 67) for generating a broadcast indicator to allow
all customers to retain the received packet. 55 5. A network as claimed in
Claim 3 or 4 wherein the means for generating control information includes
means (61, 67) for generating a priority indicator. 9    EP 0 337 619 B1
The delay experienced by a cell will depend upon its service priority and
the allocation of the total 'd' value (for a given customer) which has been
assigned to its service queue. In the case of the first embodiment, the
delay is composed of two parts: - a round-trip delay to indicate the cell
arrival to the exchange end and receive permission to transmit 5       from
the exchange end. - a random waiting period. This would be typically less
than 10 microseconds (and would never be more than 125 microseconds for
those cells requiring guaranteed access). In the case of the second
embodiment because the local exchange end does not wait for an arriving
call indication before polling, the random component of delay is the only
component arising in this case. 10     Thus the ATD channel is capable if
carrying a wide mix of services, some bursty and some requiring guaranteed
bandwidth. It may be used in an environment where there are some
telephony-only customers on the original channel mixed with other customers
whose services have migrated onto the ATD channel. The propose channels
would allow the flexible use of bandwidth to carry dialogue services as
they evolve. The migration from narrow band to broadband to the ATD
situation could be effected in stages as 15 required. Although the passive
network has been described in terms of optical fibre, other configurations
e.g. copper cable or wire-less transmission coulld be envisaged. Although
end 15 of Figure 3 has been described as the exchange end, this term is
meant to encompass a location where multiple packet handling is arranged
for a number of remote users (sometimes called a 20  head end). Claims 1. A
bidirectional broadband and telephony network controllable from the
exchange or head end of the 25     network including means (67) at the
exchange or head end for allocating time slots for information packets to
travel without interference to and from a plurality of receiving stations,
wherein the allocating 



means includes means (70) for determining the round-trip delay between the
exchange or head end in each of the receiving stations and means (70) for
adjusting the round trip delay to ensure correct spacing of the information
packets during passage through the network, the network being charac- 30
terised in that it includes: a) allocation means (71, 66) for interrogating
stations and enforcing allocation thereto to ensure each station's minimum
bandwidth requirements are fulfilled, the allocation means including means
(67) at the exchange or head end for generating a continuous series of
cells, means (74) for transmitting said cells to all of the stations, means
(61) for routing information to be carried to receiving stations 35
in selected cells and means (68) for generating information within a header
portion of a cell to allow a designated station access to transmit an
information packet using that cell or retain an information packet from
that cell; b) means (71) for dynamically allocating spare capacity to each
station for bursty services; and c) switching means (42) at the exchange or
head end provided for handling incoming and outgoing 40       information
on a multiplex basis, the switching means (42) being configured to handle
information on an asynchronous time division basis on a single common
wavelength. 2. A network as claimed in Claim 1 wherein the means for
generating information includes means (61) for generating station
identification information in the cell header indicative of a receiving
station and 45     means (61) for generating a connection number for
receipt by each station. 3. A network as claimed in Claim 1 or 2 wherein
the allocating means includes means (68) for generating control information
indicative of the presence and type of information contained in each cell
for receipt by receiving stations. 50 4. A network as claimed in Claim 3
wherein the means for generating control information includes means (68)
for generating a cell full/empty indicator, means (68, 71) for generating a
reset/transmit indicator for service access, and means (61, 67) for
generating a broadcast indicator to allow all customers to retain the
received packet. 55 5. A network as claimed in Claim 3 or 4 wherein the
means for generating control information includes means (61, 67) for
generating a priority indicator. 9    6. A network as claimed in Claim 3 or
4 or 5 wherein the means for generating control information includes means
for (66) for generating a change in allowed allocation. 7. A network as
claimed in any preceding claim wherein each station includes means (56, 52)
for 5      requesting an alteration in its amount of access for
transmission determined by the exchange end. 8. A network as claimed in any
one of Claims 1 to 5 wherein at the exchange or head end, polling means
(71) are provided for repeatedly polling each station to determine current
user requirements. 10  9. A network as claimed in Claim 8 wherein each
station includes means (56, 52) for requesting a change in transmission
access and the exchange or head end includes means (66) for responding to
the request to change allocation or to maintain or decrease allocation and
generator means (66, 71) are provided for generating information to the
requesting station indicative of any change. 15  10. A network as claimed
in Claims 8 or 9 wherein the requesting means includes detector means (77,
76, 52) for checking the received allocation changes and means (52) for
generating a further request if an error is detected. 11. A network as
claimed in Claim 8 or 9 or 10 wherein the requesting means includes an
allocation 20     request store (78). an allocation check store (78) and an
allocation modification store (78). 12. A network as claimed in any one of
Claims 8 to 11 wherein the polling means (71) includes counter means (71)
for decrementing the allocation of each station on handling each cell until
its allocation is exhausted and means (66, 71) for resetting the counter
meanswhen no further stations have allocation 26     remaining and/or no
further cells from or for any station are waiting to be transmitted. 13. A
network as claimed in any one of Claims 8 to 12, wherein the polling means
(71) is configured to effect access via the telephony channel. 30 14. A
network as claimed in any preceding claim wherein the means for determining
the round trip delay 



includes means (70, 67) for transmitting ranging signals during a measuring
period. 15. A network as claimed in any preceding claim, wherein the means
for adjusting the round trip delay includes a phased locked loop (50) at
each station locked to the local exchange to ensure synchronism 35     and
an elastic buffer (50) controllable by the exchange to ensure an equal
number of bits in each round trip path from any station. 16. A network as
claimed in any one of Claims 1 to 7, wherein a telephony channel is
provided and interface means (48) are provided thereto to convey
information on the transmission requirement of a 40     station. 17. A
network as claimed in Claim 16 wherein the interface includes means (48,
71) for determining packet arrivals at respective stations, and means (71)
for polling stations for their allocation requirements dependent on
information queuing therein. 45 18. A network as claimed in any one of
Claims 1 to 17, wherein information on the transmission requirements of a
station are sent in the header of information packets. 19. A network as
claimed in any preceding claim, wherein each station includes wavelength
filter means 50     (20) to permit receipt of broadband packet information.
20. A network as claimed in any preceding claim, wherein each station
includes buffer means (50, 53, 54) for temporarily holding information sent
or received via the exchange end and means (52) for arranging said
information into the cell format required. 55 21. A network as claimed in
any preceding claim, wherein the network is configured using an optical
medium and an optical/electrical interface (45, 46) is provided at each
station. 10    EP 0 337 619 B1 22. A network as claimed in Claim 21 wherein
the exchange end includes an optical/electrical interface (73, 74). 23. A
network as claimed in any preceding claim, wherein the means (71, 66) for
enforcing allocation 5      includes means (66) for providing at least a
minimum access on request by a station and means (66, 71) for maintaining
at least such allocation till it is no longer required thereby and means
(66) for providing at least a minimum access to further stations to ensure
all requesting stations some access regardless of bandwidth constraints. 10
24. A network as claimed in any preceding claim including means (61, 64) at
the exchange or head end for translating a connection number of an
incoming/outgoing packet to/from the associated station. 25. A network as
claimed in any preceding claim, wherein each station includes means (56)
for calculating the access requirements from current traffic information to
determine if an increased allocation is 15     required. 26. A network as
claimed in any preceding claim, wherein generator means (64, 63) at the
exchange end are configured to generate cells in the form of ATD cells
complete with an information header portion. 20 27. A method of controlling
a bidirectional broadband and telephony network controllable from the
exchange or head end of the network including allocating at the exchange or
head end time slots for information packets to travel without interference
to and from a plurality of receiving stations, wherein the allocation
includes determining the round-trip delay between the exchange or head end
in each of the receiving stations and adjusting the round trip delay to
ensure correct spacing of the information 25     packets during passage
through the network, the method being characterized in that it includes: a)
interrogating stations and enforcing allocation thereto to ensure each
station's minimum bandwidth requirements are fulfilled, generating at the
exchange or head end a continuous series of cells, transmitting said cells
to all of the stations, routing information to be carried to receiving
stations in selected cells and generating information within a header
portion of a cell to allow a designated 30       station access to transmit
an information packet using that cell or retain an information packet from
that cell; b) dynamically allocating spare capacity to each station for
bursty services; and c) handling incoming and outgoing information on a
multiplex basis at the exchange or head end by 



a switching means (42), the switching means (42) being configured to handle
information on an 35        asynchronous time division basis on a single
common wavelength. 28. A method as claimed in Claim 27 including generating
station identification information in the cell header indicative of a
receiving station and generating a connection number for receipt by each
station. 40 29. A method as claimed in Claim 27 or 28 wherein the
allocation includes generating control information indicative of the
presence and type of information contained in each cell for receipt by
receiving stations. 30. A method as claimed in Claim 29 wherein the control
information generation step includes generating a 45     cell full/empty
indicator, generating a reset/transmit indicator for service access, or
generating a broadcast indicator to allow all customers to retain the
received packet. 31. A method as claimed in Claim 29 or 30 wherein the
generating control information step includes generating a priority
indicator. 50 32. A method as claimed in Claim 29, 30 or 31 wherein the
control information step includes generating a change in allowed
allocation. 33. A method as claimed in any preceding claim including at any
station the step of requesting an 55     alteration in its amount of access
for transmission determined by the exchange end. 34. A method as claimed in
any one of Claims 27 to 31 including repeatedly polling each station to
determine current user requirements from the exchange or head end. 11    EP
0 337 619 B1 35. A method as claimed in Claim 34 including requesting from
any station a change in transmission access and responding from the
exchange or head end to the request to change allocation or to maintain or
decrease allocation and generating information to the requesting station
indicative of any change. 5 36. A method as claimed in Claims 34, 35
wherein the requesting step includes checking the received allocation
changes and for generating a further request if an error is detected. 37. A
method as claimed in any one of Claim 34, 35 or 36 wherein the polling step
includes decrementing to    the allocation of each station on handling each
cell until its allocation is exhausted and reallocating the stations when
no further stations have allocation remaining and/or no further cells from
or for any station are waiting to be transmitted. 38. A method as claimed
in any one of claims 27 to 37 includes transmitting ranging signals during
a 15     measuring period to determine the round trip delay, and generating
a signal to adjust an elastic buffer at any station to equalise the round
trip delay of all stations. 39. A method as claimed in any of one of Claims
27 to 38, wherein information on the transmission requirements of a station
are sent in the header information packets. 20 40. A method a claimed in
any one of claims 27 to 39 including providing an optical transmission
medium and interfacing electrical signals thereto at both the exchange or
head end and each station. 41. A method as claimed in any one of claims 27
to 40, including providing at least a minimum access on 25     request by a
station and maintaining at least such allocation till it is no longer
required thereby and providing at least a minimum access to further
stations to ensure all requesting stations some access regardless of
bandwidth constraints. 42. A method as claimed in any one of claims 27 to
41, including translating at the exchange or head end a 30     connection
number of an incoming/outgoing packet to/from the associated station. 43. A
method as claimed in any one of Claims 27 to 42, including calculating each
at any station the access requirements from current traffic information to
determine if an increased allocation is required. 35  44. A method as
claimed in any one of claims 27 to 43, including generating cells at the
exchange or head end in the form of ATD cells complete with an information
header portion. PatentansprUche 40  1. Bidirektionales Breitband- und
Telefonnetzwerk, das vom Vermittlungs- oder Kopfende des Netzwerks 



steuerbar ist und eine Einrichtung (67) an dem Vermittlungs- odor Kopfende
zum Zuweisen von Zeitschlitzen fUr Informationspakete, die sich ohne
Stbrung zu und von einer Vielzahl von Empfangssta- tionen bewegen,
aufweist, wobei die Zuweisungseinrichtung eine Einrichtung (70) zum
Ermitteln der Umlaufverzdgerung zwischen dem Vermittlungs- oder Kopfende in
jeder der Empfangsstationen und 45     eine Einrichtung (70) zum Einstellen
der Umlaufverz6gerung, um eine richtige Beabstandung der Informationspakete
wfihrend eines Durchlaufs durch das Netzwerk zu versichern, aufweist, wobei
das Netzwerk dadurch gekennzelchnet Ist, daB es aufweist: 50       a)
Zuweisungseinrichtungen (71, 76) zum  Befragen von Stationen und zum
Erzwingen einer Zuweisung darauf, um zu versichem, daB minimale
Bandbreitenanforderungen jeder Station erfUlft sind, wobei die
Zuweisungseinrichtungen aufweisen: eine Einrichtung (67) an dem
Vermittlungs- oder Kopfende zum Erzeugen einer kontinuierlichen Reihe von
Zellen, 55       eine Einrichtung (74) zum Obertragen der Zellen an alle
die Stationen, eine Einrichtung (61) zum Leiten von Informationen, die an
die Empfangsstationen in ausgewAhlten Zellen getragen werden sollen, und
eine Einrichtung (68) zum Erzeugen von Informationen innerhalb sines
Kopfabschnitts einer 12    EP 0 337 819 B1                       |11111
|11111 ||||   t *C   L  M   S* Zolle, um einer bestimmten Station Zugriff
zu erlauben, um ein Informationspaket unter Verwendung dieser Zelle zu
Ubertragen odor um ein Informationspaket von dieser Zelle aufzunehmen; b)
eine Einrichtung (71) zuni dynamischen Zuweisen von Reservekapazitit an
jede Station fOr Bandeldienste; 5        c) eine Schalteinrichtung (42) an
doem Vermittlungs- oder Kopfende, die vorgesehen ist zum Abwickeln
eingehonder und auslaufender Informationen auf einer Multiplexbasis, wobei
die Schalt- oinrichtung (42) konfiguriert ist, um Informationen auf der
Grundlage einer asynchronen Zeitteilung (ATD) auf einer einzelnen
gerneinsamen Wellenlange abzuwickeln. 10  2. Netzwerk nach Anspruch 1,
wobei die Einrichtung zurn Erzeugen von Informationen eine Einrichtung (61)
zum Erzeugen einer Stations-Identifizierungsinformation in dem Zolikopf,
die eine Empfafangssta- tion anzeigt, und eine Einrichtung (61) zurn
Erzeugen einer Verbindungsnummer zurn Empfang durch jede Station aufweist.
15  3. Netzwerk nach Anspruch 1 oder 2, wobei die Zuweisungseinrichtung
eine Einrichtung (68) zum Erzeugen einer Steuerinformation aufweist, die
das Vorhandensein und den Informationstyp anzeigen, enthalten in jedor
Zelle zurn Empfang durch die Empfangsstationen. 4. Netzwerk nach Anspruch
3, wobei die Einrichtung zum Erzeugen von Steuerinformation eine Einrich- '
20    tung (68) zurn Erzeugen eines Zellen-Voll/Leer-Indikators, eine
Einrichtung (68, 71) zum Erzeugen eines RUckssetz/Obertragungs-Indikators
fuhr einen Dienstzugriff und eine Einrichtung (61, 67) zurn Erzeugen eines
Durchsage-Indikators, um alien Kunden die Aufnahme des empfangenen Pakets
zu orm6glichen, aufweist. 25  5. Netzwerk nach Anspruch 3 odor 4, wobei die
Einrichtung zurn Erzougen von Steuerinformation eine Einrichtung (61, 67)
zum Erzougen eines Prioritats-Indikators aufweist. 6. Netzwerk nach einem
der Ansprache 3, 4 odor 5, wobei die Einrichtung zurn Erzougen von
Steuerinfor- mation eine Einrichtung (66) zum Erzeugen einer Anderung in
einer gewahrten Zuweisung aufweist. 30 7. Netzwerk nach einern der
vorhergehenden Ansprlche, wobei diese Station eine Einrichtung (56, 52)
zurn Anfordern einer Anderung ihrer Menge an Obertragungszugriff, die durch
das Vermittlungsende bestimmt ist, aufweist. 35  &  Netzwerk nach einern
der AnsprUche 1 bis 5, wobei an dem Vermittlungs- odor Kopfende Abfrageein-
richtungen (71) zum wiederholten Abfragen jeder Station bereitgestellt
sind, um laufende Anwenderan- forderungen zu ermitteln. 



9. Netzwerk nach Anspruch 8, wobei jede Station eine Einrichtung (56, 52)
zurn Anfordern einer Anderung 40     an Obertragungszugriff aufweist und
wobei das Vermittlungs- oder Kopfende eine Einrichtung (66) zum Antworten
auf die Anforderung, eine Zuweisung zu andern oder eine Zuweisung
aufrochtzuerhalten odor zu vermindern. aufweist und wobei
Erzeugungseinrichtungen (66, 71) vorgesehen sind zurn Erzeugen von
Information, die irgendeine Anderung anzeigt, an die anfordemde Station. 45
10. Netzwerk nach Anspruch 8 odor 9, wobei die anfordemde Einrichtung
Detektoreinrichtungen (77, 76, 52) zurn PrUfen der empfangenen
Zuweisungsanderungen und eine Einrichtung (52) zum Erzeugen einer weiteren
Anforderung, wenn ein Fehier erfaSt ist, aufweist. 11. Netzwerk nach einem
der AnsprUche 8, 9 odor 10, wobei die anfordernde Einrichtung einen Zuwei-
50     sungsanforderungsspeicher (78), einen ZuweisungsprOfspoicher (78)
und einen Zuweisungsmodifizier- spoicher (78) aufweist. 12. Netzwerk nach
einem der AnsprOche 8 bis 11, wobei die Abfrageeinrichtung (71) aufweist:
eine Zlhlereinrichtung (71) zum dekrementieren der Zuweisung jeder Station
beim Bearbeiten jeder 55     Zelle, bis ihre Zuweisung aufgobraucht ist,
und Einrichtungen (66, 71) zum RUcksetzen der Zahlerein- richtung, wenn
keine weiteren Stationen eine verbleibende Zuweisung haben und/oder keine
weiteren Zellen von oder far irgendeine Station warten, um Ubertragen zu
werden. 13    EP 0 337 619 B1                                  c   L 13.
Netzwerk nach einem der AnsprUche 8 bis 12, wobei die Abfrageeinrichtung
(71) konfiguriert ist, um einen Zugriff Ober den Telefonkanal zu bewirken.
14. Netzwerk nach einem der vorhergehenden AnsprOche, wobei die Einrichtung
zum Bestimmen der 5      Umlaufverzdgerung Einrichtungen (70, 67) zum
Obertragen von Mefsignalen wahrend einer MeBperio- de autweist. 15.
Netzwerk nach einem der vorhergehenden AnsprOche, wobel die Einrichtung zum
Einstellen der Umlaufverz6gerung aufweist: 10     eine phasenverriegelte
Schleife (50) an jeder Station, die mit der lokalen Vermittlung verriegelt
ist, um Synchronismus zu versichem, und einen elastischen Puffer (50) der
von der Vermittlung steuerbar ist, um eine gleiche Anzahl von Bits in jedem
Umlaufweg von jedweder Station zu versichern. 16. Netzwerk nach einem der
AnsprUche 1 bis 7, wobei ein Telefonkanal vorgesehen ist und wobei 15
Schnittstelleneinrichtungen (48) dazu vorgesehen sind, um Informationen
Uber die Obertragungsanfor- derung einer Station zu Obermitteln. 17.
Netzwerk nach Anspruch 16, wobei die Schnittstelle Einrichtungen (48, 71)
zum Ermittein von Paketein- gangen an jeweiligen Stationen und eine
Einrichtung (71) zum Befragen von einer Stationen nach ihren _f 20
Zuweisungsanforderungen abhangig von einer darin sich in einer
Warteschlange befindlichen Informa- tion aufweist. 18. Netzwerk nach einem
der Ansprflche 1 bis 17, wobei Informationen Uber die
Obertragungsanforderun- gen einer Station im Kopf von Informationspaketen
gesendet werden. 25 19. Netzwerk nach einem der vorhergehenden AnsprOche,
wobei jede Station eine Wellenlangenfilterein- richtung (20) aufweist, um
einen Empfang von Breitbandpaketinformationen zu erlauben. 20. Netzwerk
nach einem der vorhergehenden AnsprOche, wobel jede Station
Puffereinrichtungen (50, 53, 30     54) zum vofbergehenden Halten von
Informationen, die Ober das Vermittlungsende gesendet oder empfangen sind,
und eine Einrichtung (52) zum Anordnen der Informationen in dem
erforderlichen Zellenformat aufweist. 21. Netzwerk nach einem der
vorhergehenden Ansprflche, wobei das Netzwerk zur Verwendung eines 35
optischen Mediums konfiguriert ist und wobei eine
optisch/elektrisch-Schnittstelle (45, 46) an jeder Station bereitgestellt
ist. 22. Netzwerk nach Anspruch 21, wobei das Vermiftlungsende eine
optisch/elektrisch-Schnittstelle (73, 74) aufweist. 40 23 Netzwerk nach
einem der vorhergehenden Ansprfche, wobei die Einrichtung (71, 66) zum
Erzwingen einer Zuweisung aufweist: 



eine Einrichtung (66) zum Gew~hrleisten mindestens eines minimalen Zugriffs
auf Anforderung durch eine Station und eine Einrichtung (66, 71) zum
Aufrechterhalten mindestens dieser Zuweisung, bis sie 45     nicht mehr
davon angefordert wird, und eine Einrichtung (66) zum Gewahrleisten
zumindest eines minimalen Zugriffs auf weitere Stationen, um alien
anfordernden Stationen etwas Zugriff zu versichern, ungeachtet von
Bandbreiteeinschrankungen. 24. Netzwerk nach einem der vorhergehenden
AnsprUche, wobei das Netzwerk eine Einrichtung (61, 64) an 50     dem
Vermifflungs- oder Kopfende  zum  Obersetzen  einer Verbindungsnummer von
einem eingehenden/auslaufenden Paket zu/Von der zugeh6rigen Station
aufweist. 25. Netzwerk nach einem der vorhergehenden AnsprUche, wobei jede
Station eine Einrichtung (56) zum Berechnen der Zugriffsanforderungen von
einer laufenden Verkehrsinformation aufweist, um zu bestim- 56     men,
wenn eine erh6hte Zuweisung erforderlich ist. 26. Netzwerk nach einem der
vorhergehenden AnsprOche, wobei Erzeugungseinrichtungen (64, 63) an dem
Vermittlungsende konfiguriert sind, um Zellen in der Form von ATD-Zellen
vollstandig mit einem 14    ,* C   L  M   S Informationskopfabschnift zu
erzeugen. 27. Verfahren zum  Steuern eines bidirektionalen Breitband- und
Telefonnotzwerks, das von dem Vermittlungs- odor Koptende des Netzwerks
steuerbar ist, wobei das Verfahen ein Zuweisen bei dem 5      Vermittlungs-
oder Kopfende von Zoitschlitzen fOr Informationspakete aufweist, die sich
ohne Storung zu und von oiner Vielzahl von Empfangsstationen bewegen, wobei
die Zuweisung ein Ermitteln der Umlaufverz6gerung zwischen dem
Vermittlungs- oder Kopfonde in jeder der Empfangsstationen und ein
Einstellen der Umlaufverzdgerung, urn eine richtige Beabstandung der
Informationspakete wahrend eines Durchlaufs durch das Netzwerk zu
versichern, aufweist, wobel das Verfahren dadurch gekenn- 10     zeichnet
ist, daB es aufweist: a) Befragen von Stationen und Erzwingen einer
Zuweisung dazu, um zu versichern, daB minimale Bandbreitenanforderungen
jeder Station erfUIlt sind, Erzougen einer kontinuierlichen Reihe von
Zellen an dam Vermittlungs- oder Kopfende, Obortragen der Zellen an alle
die Stationen, die an die Empfangsstationen in ausgewAhiten Zellen getragen
werden sollen, und Erzeugen von Informationen 15       innerhalb eines
Kopfabschnitts einer Zelle, um einer bestimmten Station Zugriff zu
gewihren, ur ein Informationspaket unter Verwendung dieser Zelle zu
Obortragen oder ein Informationspaket von dieser Zelle aufzunehmen; b)
dynamischas Zuweisen von Reservekapazitft an jade Station fOr
BUndeldienste; und c) Bearbeiten eingehender und auslaufender Informationen
auf einer Multiplexbasis am Vermittlungs- 20       odor Kopfende durch eine
Schalteinrichtung (42), wobei die Schalteinrichtung (42) konfiguriert ist,
um Informationen auf der Grundlage ainer asynchronen Zeittailung (ATD) auf
einer einzelnen gemeinsamen WellenlInge abzuwickeln. 28L Verfahren nach
Anspruch 27, wobei das Verfahren ein Erzeugen ainer
Stations-ldentifizierungsinforma- 25     tion in dem Zellkopf, die eine
Empfangsstation anzeigt, und ein Erzeugen einer Verbindungsnummer zum
Empfang durch jade Station aufweist. 29. Verfahren nach Anspruch 27 odor
28, wobem die Zuweisung ein Erzeugen von Steuerinformation aufweist, die
das Vorhandensoin und den Informationstyp anzeigt, enthalten in jeder Zelle
zum 30     Empfang durch die Empfangsstationen. 30. Verfahren nach Anspruch
29, wobei der Schritt der Steuerinformationserzeugung ein Erzeugen elnes
Zellen-Voll/Laar-lndikators, ein Erzougen eines
RUcksetzA0bertragungs-lndikators fOr Dienstzugriff oder ein Erzeugen eines
Durchsage-Indikators, urn alien Kunden zu erlauben, daB empfangene Paket 35
aufzunehmen, aufweist. 31. Verfahren nach Anspruch 29 oder 30, wobei der
Schritt der Steuerinformationserzeugungein Erzeugen eanes
Prioritatsindikators aufweist. 4o  32. Verfahren nach einem der Ansprflche
29, 30 oder 31, wobel der Schritt der Steuerinformationserzeu- gung ein
Erzougen einer Anderung in dieser gewahrten Zuweisung aufweist. 33.
Verfahren nach einem der vorhergehenden AnsprOche, wobei das Verfahren an
irgendeiner Station den Schrift olnes Anforderns einer Anderung ihrer Menge
an Obertragungszugriff, die durch das Vermitt- 



45     lungsende bestimmt ist, aufweist. 34. Verfahron nach einem der
AnsprUche 27 bis 31, wobei das Verfahren wiederholtes Abfragen jeder
Station aufweist, urn laufande Anwenderanforderungen von dam Vermittlungs-
odor Kopfende zu ermitteln. 50 35. Verfahren nach Anspruch 34, wobei das
Verfahren autweist: ein Anfordern ainer Anderung an Obartragungszugriff von
jedweder Station und ein Antworten von dem Vermittlungs- oder Kopfende auf
die Anforderung, urn eine Zuweisung zu andern oder um eine Zuwoisung
aufrechtzuerhalten odor zu vermindern, und ein Erzougen von Informationen,
die irgendeine 55     Anderung anzeigen, an die anfordernde Station. 36.
Verfahren nach Anspruch 34 oder 35, wobei der Anforderungsschritt ein
PrOfen der emptangenen Zuweisungsanderungen und ein Erzeugen einer weiteren
Anforderung, wenn ein Fehler orfaBt ist, 15    * C   L   M   S aufweist.
37. Verfahren nach einem der AnsprOche 34, 35 oder 36, wobei der
Abfrageschritt aufweist: ein Dekrementieren der Zuweisung jeder Station
beim Bearbeiten jeder Zelle, bis ihre Zuweisung 5      aufgebraucht ist,
und ein ernoutes Zuweisen der Stationen, wenn keine weiteren Stationen eine
verbleibende Zuweisung haben undloder keine weiteren Zellen von oder fOr
irgendeine Station warten, urn Obertragen zu werden. 38. Verfahren nach
elnem der AnsprOche 27 bis 37, wobel das Verfahren ein Obertragen von
MeBsignalen 10     wahrend einer Meoperiode, um die Umlaufverzbgerung zu
bestimmen, und ein Erzeugen eines Signals, um einen elastischen Puffer an
jedweder Station einzustellen, um die Umlaufverz6gerung aller Statio- nen
gleichzumachen, aufweist. 39. Verfahren nach einem der.AnsprOche 27 bis 38
wobei Informationen Ober die Obertragungsanforderun- 15     gen einer
Station im Kopf von Informationspaketen gesendet werden. 40. Verfahren nach
olnem der Ansprache 27 bis 39, wobei das Verfahren ein Bereitstellen eines
optischen Obertragungsmediums und ein Bilden einer Schnittstelle von
elektrischen Signalen damit an sowohl dem Vermittlungs- oder Kopfende als
auch an joder Station aufweist. ,  20 41. Verfahren nach einem der
Ansprache 27 bis 40, wobei das Verfahren aufweist: ein Bereitstellen von
zurnindest elnem minimalen Zugriff auf Anforderung durch eine Station und
ein Aufrochterhalten von zumindest einer solchen Zuweisung, bis s8e nicht
mehr durch diese erfordert wird, und ein Bereitstellen von zumindest einem
minimalen Zugriff auf weitere Stationen, um allen anfordem- 25     don
Stationen etwas Zugriff ungeachtet von Bandbreitebeschrankungen zu
versichern. 42. Verfahren nach einem der AnsprOche 27 bis 41, wobel das
Verfahren ein Obersetzen einer Verbin- dungsnummer eines
eingehonden/auslaufenden Pakets zu/Von der zugehorigen Station an dem
Vermittlungs- odor Kopfende aufweist. 30 43. Verfahren nach einern der
Ansprlche 27 bis 42, wobei das Verfahren ein Berechnen der Zugriffsanfor-
derung an jeder Station aus laufonden Verkehrsinformationen aufweist, urn
zu ormitteln, wenn eine erh6hte Zuweisung erforderlich ist. 35  44.
Verfahren nach elnern der AnsprOche 27 bis 43, wobei das Verfahren ein
Erzeugen von Zellen an dern Vermittlungs- oder Kopfende in der Form von
ATD-Zellen vollstandig mit einern Informationskopfab- schnitt aufweist.
\.,'    Revendicatlons 40 1. Un reseau bidirectionnel telephonique et a
large bande, reglable a partir de I'extremit4 du central, ou extremritd de
t~te, du reseau, incluant & I'extremite du central ou de tote un moyen (67)
d'allocation de tranches de temps atin que des paquets d'information so
deplacent sans interference vers une srie de stations receptrices et a
partir de celles-cl, dans lequel le moyen d'allocation inclut un moyen (70)
de 45     determination du retard dO & un aller et retour entre l'extremite
de central ou extremite de tOte de 



chacune des stations receptrices, et un moyen (70) d'ajustement du retard
d'aller et retour afin d'assurer un espacement correct des paquets
d'information pendant un passage & travers le reseau, le reseau etant
caractdris4 en ce qu'il inclut: a) un moyen d'allocation (71, 66)
permettant d'interroger des stations et d'imposer & celles-ci une 50
allocation afin d'assurer quo les exigences minimales de largeur de bande
de chaque station sont remplies, le moyen d'allocation incluant h
l'extr6mit4 de central ou de tOte un moyen (67) de g6neration d'une serie
continue de cellulos, un moyen (74) de transmission desdites collules a
toutes les stations, un moyen (61) d'acheminement d'une information a
transporter vers des stations receptrices dans des cellules choisies et un
moyen (68) de gen6ration d'information a l'interieur 55       d'uno partle
d'en-tete d'une cellule pour permettre, & un accbs de station designe, de
transmettre un paquet d'informations en utilisant cette cellule, ou de
retenir un paquet d'information a partir de cette cellule; 16    EP 0 337
619 B1                          1 1111! 111111 Mlll Sl  !I b) un moyen (71)
d'allocation dynamique de capacite restante a chaque station pour des
services de paquets; c) un moyen commutateur (42), a l'extremit6 de central
ou de tete, servant a traiter sur une base de multiplex l'information
entrante et sortante, le moyen de commutateur (42) etant configure de 5
manibre a traiter une information sur une base de division de temps
asynchrone sur une longuour d'onde commune unique. 2. Un reseau solon la
revendication 1 dans lequel le moyen de generation d'information inclut un
moyen (61) de g6neration, dans l'en-t8te de cellule, d'une information
d'identification de station, indicative 10     d'une station receptrice, et
un moyen (61) de generation d'un num6ro de liaison a recevoir par chaque
station. 3. Un r6seau solon la revendication 1 ou 2 dans loquel le moyen
d'allocation inclut un moyen (68) de generation d'une information de
commando, indicative de la presence at du type d'information is
contenue dans chaque cellule, a recevoir par des stations r6ceptrices. 4.
Un reseau solon la revendication 3 dans loquel le moyen de generation
d'information de commande inclut un moyen (68) de generation d'un
indicateur de cellule pleinelvide, un moyen (68, 71) de generation d'un
indicateur de restauration/transmission pour un acces de service, et un
moyen (61, 67) 20     de generation d'un indicateur de diffusion pour
permettre a tous les abonnes de retenir le paquet regu. 5. Un r6seau solon
la revendication 3 ou 4 dans loquel le moyen de g neration d'information de
commando inclut un moyen (61, 67) de gen6ration d'un indicateur de
priorit6. 25  6. Un reseau solon la revendication 3 ou 4 ou 5, dans lequel
le moyen de gendration d'information de commande inclut un moyen de
generation (66) d'une modification de l'allocation permise. 7. Un r6seau
solon une revendication precedente quelconque dans lequel chaque station
inclut un moyen (56, 52) de demande d'une alteration de sa quantit6,
determinee par l'extremite de central, d'acces a so     une transmission. 8
Un reseau solon l'une quelconque des revendications 1 a 5 dans lequel des
moyens d'interrogation (71) sont prevus, a l'extremitel de central ou de
tote, pour interroger de fagon repetee chaque station afin de determiner
les exigences actuolles des utilisateurs. 35 9. Un r6seau solon la
revendication 8 dans loquel chaque station inclut un moyen (56, 52) de
demande d'une modification d'acces a une transmission et l'extremit6 de
central ou de tate inclut un moyen (66) de reponse a la demande de modifier
une allocation, ou de maintenir ou de diminuer une allocation, et des
moyens g6nerateurs (66, 71) sont prevus pour engendrer vers la station
demandeuse une 40    information indicative d'une modification quelconque.
10. Un rdseau solon la revendication 8 ou 9 dans loquol le moyen demandeur
inclut un moyen d6tecteur (77, 76, 52) permettant do verifier les
modifications d'allocation regues et un moyen (52) de generation d'une
autre demande si une erreur est d~tectee. 45 11. Un reseau solon la
revendication 8 ou 9 ou 10, dans loquel le moyen demandeur inclut une
memoire 



(78) de demande de location, une memoire (78) de verification d'allocation,
et une memoire (78) de modification d'allocation. so 12. Un reseau solon
l'une quelconque des revendications 8 a 11 dans lequel le moyen
d'interrogation (71) inclut un moyen de compteur (1) pour decrementer
l'allocation de chaque station lors du traitement de chaque cellule,
jusqu'a ce quo son allocation soit 6puisee, et un moyen (66, 71) de
restauration du moyen de compteur lorsqu'aucune autre station ne dispose
d'une allocation restante etfou lorsqu'au- cune autre cellulo, venant d'une
station quelconque ou destinee a une station quelconque, n'attend 55
d'gtre transmise. 13. Un reseau solon 'une quelconque des revendications 8
& 12, dans lequel le moyen d'interrogation (71) est configure de maniere &
effectuor un acces par l'intermediaire du canal tdlephonique. 17    EP 0
337 619 B1                          1111111 111111111 11111 1! 14. Un
r6seau selon une revendication precedente quelconque, dans loquel le moyen
de ddtermination du retard d'aller et retour inclut un moyen (70, 67) de
transmission de signaux de repdrage, pendant une periode de mesure. s 15.
Un reseau selon une revendication prdcddente quelconque, dans lequei le
moyen d'ajustement du retard d'aller et retour inclut A chaque station une
boucle de verrouillage de phase (50), verrouill6e au central local afin
d'assurer un synchronismo, et un tampon elastique (50) qui pout Otre rdgl6
par le central afin d'assurer un nombre egal de bits dans chaque trajet
aller et retour A partir d'une station quelconque. 10 16. Un reseau selon
l'une quelconque des revendications 1 a 7 dans lequel un canal telephonique
est realise et des moyens d'interface (48) lui sont fournis afin de
transporter ainsi une information concernant l'exigence de transmission
d'une station. 18 17. Un reseau selon la revendication 16 dans lequel
l'interface inclut un moyen (48, 71) de determination d'arrivees de paquets
A des stations receptrices, et un moyen (71) d'interrogation des stations
quant A leurs exigences de demande an fonction d'une information de file
d'attente qui s'y trouve. 1& Un reseau selon l'une quelconque des
revendications 1 a 17 dans lequel une information concernant 20    les
exigences de transmission d'une station sont envoyees dans a'en-tote des
paquets d'information. 19. Un reseau selon une revendication precdente
quelconque dans loquel chaque station inclut un moyen (20) de filtre de
longueurs d'ondes pour permettre une reception d'une information de paquet
a large bande. 25 20. Un r6seau selon une revendication precedente
quelconque dans lequel chaque station inclut un moyen de tampon (50, 53,
54) pour retenir temporairement une information envoy6e ou regue par
I'extr6mitd de central et un moyen (52) pour agencer ladite information
dans ledit format de cellule exig6. 30 21. Un reseau selon une
revendication precedente quelconque, dans loquel le rtseau est configure en
utilisant un milieu optique, et une interface optique/leactrique (45, 46)
est disposee & chaque station. 22. Un reseau selon la revendication 21 dans
loquel l'extrdmitd de central inclut une interface optique/electrique (73,
74). 35 23 Un reseau selon une revendication precedente quelconque dans
lequel le moyen (71, 66) d'imposition d'une allocation inclut un moyen (66)
de rdalisation d'au moins un acces minimal si une station le demande, et un
moyen (66, 71) de maintien au moins de cette allocation jusqu'a co qu'elle
ne soit plus exigde par cello-ci, et un moyen (66) de realiser au moins un
acces minimal a d'autres stations pour 40     assurer a toutes les stations
demandauses un certain acces, quelles que soient les contraintes de largeur
de bande. 24. Un reseau selon une revendication precedente quelconque
incluant, a l'extremitd de central ou de tote, un moyen (61, 64) de
traduction d'un num6ro de liaison d'un paquet entrant/sortant vers une
station 45     associee ou depuis cella-ci. 25. Un reseau selon une
revendication precedente quelconque dans lequel chaque station comprend un
moyen (56) de calcul des eaxigences d'acces a partir d'une information de
circulation actualle afin de 



determiner si une allocation accrue est exigee. 50 26. Un rdseau selon une
revendication precedente quelconque dans lequel des moyens gdndrateurs (64,
63) A l'extremite de central sont configures de manibre a engendrer des
cellules en forme de cellules completes & division asynchrone de temps, ou
ATD, pourvues d'une partie d'en-tkte d'information. 55 27. Un procdd6 de
commande d'un rdseau bidirectionnel tdldphonique et A large bande, rdglable
a partir de l'extremite du central, ou extr6mite de tOte, du reseau,
incluant l'6tape consistant & allouer, a l'extremite du central ou de tote,
des tranches de temps afin que des paquets d'information so deplacent sans
interference vers une s6rie de stations rdceptrices et a partir de
cellos-ci, dans lequel 18    I'allocation inclut une determination du
retard dO & un aller ot retour entre I'extremit6 de central ou extremite de
tfte de chacune des stations r6ceptrices, et un ajustement du retard
d'aller et retour afin d'assurer un espacement correct des paquets
d'information pendant un passage a travers le reseau, le proc6de etant
caracterise en ce qu'il inclut les ttapes consistant a: 8        a)
interroger des stations et imposer & celles-ci une allocation afin
d'assurer que les exigences minimales de largeur de bande de chaque station
sont remplies, engendrer a l'extr6mit6 de central ou de tOte une serie
continue de collules, transmettre lesdites cellules a toutes les stations,
acheminer une information A transporter vers des stations receptrices dans
des collules choisies et engendrer une information a l'interieur d'une
partie d'en-tfte d'une collule pour permettre, 0 un to       accbs de
station ddsignd, de transmettre un paquet d'informations en utilisant cette
cellule, ou de retenir un paquet d'information a partir de celte cellule;
b) allouer dynamiquement une capacite restante a chaque station pour des
services de paquets; c) traiter, a l'extremite de central ou de tote, sur
une base de multiplex l'information entrante et sortante par un moyen
commutateur (42), le moyen commutateur (42) 4tant configure de manibre a t5
traitor une information sur une base de division de temps asynchrone sur
une longueur d'onde commune unique. 28. Un procedd  selon la revendication
27 incluant une generation, dans l'en-tate de collule, d'une information
d'identification de station, indicative d'une station de reception, et une
g6neration d'un '  20       numero de liaison A recevoir par chaque
station. 29. Un proced6 selon la revendication 27 ou 28 dans lequel
l'allocation inclut une generation d'une information de commando indicative
de la presence et du type d'information contenue dans chaque cellule a
recovoir par des stations receptricos. 25 30. Un procdd6 selon la
revendication 29 dans lequel l'etape de gendration d'information de
commande inclut une gen6ration d'un indicateur de cellule pleinelvide, une
generation d'un indicateur de restauration/transmission pour un acces au
service, ou une gdndration d'un indicateur de diffusion pour permettre a
tous les abonnes de retenir le paquet regu. 30 31. Un proced6 selon la
revendication 29 ou 30, dans lequel l'etape de gen6ration d'information de
commande inclut une generation d'un indicateur de priorite. 32. Un proc6de
selon la revendication 29, 30 ou 31 dans lequel l'6tape d'information de
commande inclut 35     une generation d'une modification de l'allocation
permise. 33. Un procd4 selon une revendication precedente quelconque
incluant, a une station quelconque, I'etape de demande d'une modification
de sa quantite, detorminee par l'extremite de central, d'acces a une v~.~1
transmission. 40 34. Un procid4 selon l'une quelconque des revendications
27 0 31 incluant une interrogation rdpetee de chaque station afin de
determiner, a partir de I'extr6mite de central ou de tete, les exigences
actuolles des utilisateurs. 45  35. Un proced6 selon la revendication 34
incluant les 6tapes consistant & demander a partir de chaque station une
modification de l'accbs de transmission, et & repondre a partir de
l'extremite de central ou de tOte a la demande de modifier l'allocation ou
de maintenir ou diminuer l'allocation et a engendrer 



vers cette station demandeuse une information indicative de toute
modification. 5o 36. Un proc6de selon les revendications 34, 35, dans
lequel l'4tape de demands inclut une vtrification des modifications rogues
d'allocation et une generation d'une autre demands si une errour est
detectee. 37. Un procedd selon l'une quelconque des revendications 34, 35
ou 36, dans loquel l'interrogation inclut les 4tapes consistant a
decrementer l'allocation de chaque station lors du traitement de chaque
cellulo, 55     jusqu'a ce quo son allocation soit epuisee, et a donner de
nouvelles allocations aux stations lorsqu'aucune autre cellule, venant
d'une station quelconque ou destinee a une station quelconque, n'attend
d'Otre transmise. 19    38. Un procede salon l'une quelconque des
revendications 27 a 37 incluant les etapes consistant a transmettre des
signaux de reperage pendant une periode de mesure afin de determiner le
retard d'aller et retour et & ongendrer un signal pour ajuster un tampon
elastique A une station quelconque afin d'egaliser le retard d'aller et
retour de toutes les stations. 5 39. Un procede selon l'une quelconque des
revendications 27 a 38, dans lequel une information concer- nant les
exigences de transmission d'une station sont envoy6s dans l'en-tete de
paquets d'information. 40. Un procede solon l'une quelconque des
revendications 27 & 39 incluant la realisation d'un milieu 10     optique
de transmission et I'tablissement d'une interface de signaux electriques
avec celul-ci, tant k 1'extr6mit4 de central ou de t~te qu'& chaque
station. 41. Un procede selon l'une quelconque des revendications 27 & 40,
incluant une realisation au moins d'un acces minimal si une station le
demande et le maintien au moins de cette allocation jusqu'b ce qu'elle 75
no soit plus exigde par celle-cl, et la realisation d'au moins d'un acces
minimal a d'autres stations pour assurer a toutes les stations demandeuses
un certain acces, quelles quo soient les contraintes de largeur de bande.
42. Un proc6d6 solon l'une quelconque des revendications 27 a 41 incluant
une traduction & l'extr6mite de <w' 20    central ou de tote d'un num6ro de
liaison d'un paquet entrant/sortant vers/depuis la station associee. 43. Un
proc~d6 solon l'une quelconque des revendications 27 a 42, incluant un
calcul, a chaque station, des exigences d'accbs a partir d'une information
de circulation actuelle afin de determiner si une allocation accrue est
exigoe. 25 44. Un proced6 solon l'une quelconque des revendications 27 &
43, incluant, & 1'extr6mit6 de central ou de tote, une g~n~ration de
cellules en forme de cellules completes & division asynchrone de temps, ou
ATD, pourvues d'une partle d'en-tete d'information. 30 35 40 45 50 55 20


