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This invention relates toc a method and apparatus for

communicating between nodes in a communications network,

particulary, but not exclusively, an asynchronous transfer

mode network for communicating delay sensitive low rate
10 isochronous services such as voice data.

Asynchronous transfer mode (ATM) networks operate in the
following manner. A node on the network is allocated a
particular time slot during which it may transmit data to
15 another node in the network. It should be understood that
the data within the time slot comprises data from more than
one source and each slot may be allocated to a particular
service. Each time slot is loaded into a cell which travels
through the network. Taking, for example, a single Itelephona
20 source or a number of telephone sources, the data will
comprise regularly taken samples of the analogue voice
information which is digitised. Once a buffer in the node
has sufficient information to £ill the time slot the data
block or cell is transmitted toc the other ncde. Subsegquent
25 time slots are then £filled in a similar manner and

transmitted to the other node.

It will be appreciated that the voice information from one
telephone conversation may be split up into samples which are
30 transmitted during different time slots and time delays which
are perceivable by telephone user can odcur because of the
need for each node to "gather" or receive enocugh information
to f£ill a given time slot. The time delays manifest
themselves as echoing, and although echo cancelling equipment
35 is available which can alleviate this problem, such equipment
is expensive and not always reliable. This has lead to the
belief that ATM is not a suitable technology to sexrve voice
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The present invention arose from a realisation by the

5 inventor that the currently perceived requirement to fill
each time slot with data does not need to be a rigid
requirement. By only partially f£filling a time slot with
data, it would be possible to reduce the time delay
introduced into the communications network by the buffering

10 process used by each transmitting node. For example, it
would be possible for a node to utilise one time slot to
transmit Jjust one digitized sample from one telephone
conversation. This would, of course, lead to an excessive
load on the asynchronous transfer mode network because the

15 other information that would have been carried by that time
slot would now have to be carried by other time slots.

probl em

According to the invention there is provided a method of
communicating between nodes in a communications network
20 comprising determining a time delay between transmission and
reception of data blocks between nodes; controlling the
amount of data in each of the data blocks in accordance with
the determined time delay and transmitting the data block
from at least one node to another node in the communications

25 network.

By determining the time delay between transmission and
reception of data blocks between nodes and controlling the
amount of data in each of the data blocks in accordance with
30 the determined time delay it is possible to compromise
between the load on the network and the time delay introduced
by the node assembling the data into a data block prior to

transmission.

35 For example, where the network has a low transmission path
delay it may by tolerable to use a node’'s £full buffer
capacity to ensure that the amount of data in each data block
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5 to reduce the amount of data carried in each data block so
allowing the data block to be transmitted without having to
o wait for the buffer to £ill to full capacity.

By data block it is meant a discrete block, packet or
10 collection of data rather than a continuous data stream.

Preferably, 'a set of time delays and corresponding data
amount transmission factors is provided and the determined
time delay compared with the set to select an appropriate

15 factor for controlling the amount of data transmitted. The
set may, conveniently, be provided as a lookup table.

In some networks, the time delay may comprise a delay induced
by a transmission path from a first node to a second node

20 alone or this delay doubled to take into account the return
path. Preferably, the time delay is determined for a
communication path comprising a path from a first node to a
second node and a path from the second node to first node.
Thus, the outgoing and return path of the network is

25 considered. The path may be direct between the nodes or via
other network nodes. The path could be the same for both
directions or different. For example, the return path could
invoive more nodes in the network than the outward path or
vice versa.

30 :
Preferably, the transmission protocol used by the

communications network is an asynchronous transfer mode
protocol.

35 Conveniently, the respective data blocks are transmitted in

respective allocated time slots. —
This Sheet Has Been Replaced
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will be possible for the receiving node to determine the last

5 item of data in the data block and to differentiate between

that last piece of data and that part of the data block which

is empty. Alternatively, the data block could include

information indicating the location of the data within the

data block. Thus, the data block may be organised time wise

- 10 such that information would be within the leading portion of

the data block which would point to the location of the data

within the rest of the data block. The advantage of this

will be appreciated when consideration is given to the

processing of a received data block which is not a "full"

15 data block. 1In such a data block there will be a part which

contains useful data and a part which is "empty" in the sense

that it does not contain useful data (although it could

contain "dummy" non-useful data present just to £ill the

block). ' It will thus save processing time if the "empty"

20 part can be discarded and the useful data processed without

delay.

According to a second aspect of the invention there is

provided communication apparatus, for use, in a
25 communications network of which the apparatus will comprise

a node , which apparatus comprising: means to determine a

time delay between transmission and reception of data blocks

between nodes; means to transmit data blocks and means for

controlling the amount of data in each data block transmitted
30 in accordance with the determined time delay.

A specific embodiment of the invention will now be described,
by way of example only, with reference to and as illustrated
by the drawings in which: -

35
Figure 1 shows a communications network comprising a number

of nodes and transmission path links in schematic form;
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nodes A, B, C and D linked together by transmission paths 2,
3, 4 and 5. Nodes A and B are linked together by
transmission path 2; node B is linked by transmission path 3
to node C; node C is linked by transmission path 4 to node D;
node D is linked by transmission path 5 to node A. The
transmission paths are formed from optical fibre in a manner
well known to a man skilled in the art of communications.
The communications network 1 operates in Asynchronous
Transfer Mode (ATM).

The nodes A, B, C and D are all nominally identical. As is
shown in figure 2, each node comprises a node manager 6
linked by a data bus 7 of known type to a buffer 8. The
buffer 8 has a data input 9 and output 10. The data input 9
is connected to a telephons network 100 served by node A in
a known manner and permits voice data to enter the buffer 8
from the telephones in that network after a data mapping
operation by an application layer such as AAL-1. AAL-l is a
process well known to those versed in the art of
communications. Data output 10 provides a transmission path
for the data to be transmitted as a data block from the node
onto one of the transmission paths to which the node has
access, The data block is transmitted by means of a
transmitter receiver unit 22. The node manager 6 is also
connected to a lookup table 11 by means of a data bus 12 and
by a data bus 13 to a transmission path time delay
determining means 14. The time delay determining means 14
has an input 15 and output 16 connected to the transmitter
receiver unit 22 and a further databus connected to a node

clock 23,
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Let us suppose that node A wishes to communicate with node B.
From £figure 1, it will be readily appreciated that the
communication can take place by a direct path 2, direct in
the sense that it has few intervening nodes and a short
transmission path, or by a longer path comprising paths 4, 3,
5, node C and node D.

The first stage in the communication process is for node A to
determine the <time delay introduced Dby +the chosen
transmission path. The node manager 6 instructs the time
delay determining means 14 to send a test data block in an
ATM cell from node A to node B from the transmitter and
receiver unit 22. This cell contains data representative of
the time of its transmission from node A by the transmitter
and receiver unit 22 which is written into the cell by the
time delay determining means 14 after reference to a local
clock 23. When this c¢ell is received by node B it is
immediately returned to node A. The time delay determining
means 14 notes the time of receipt of this cell with
reference to the clock 23 and determines the time delay of
the transmission path between node A and node B by finding
the difference between the noted time of receipt and the time
of transmission which is recorded in the data carried by the

cell.

The determined timed delay is then passed back to the node
manager 6 which compares it with various time delays stored
in the look-up table 11 in order to select a suitable cell
£illing factor. The buffer 8 is then controlled by the node
manager 6 in accordance with the factor to assemble or load
voice data received from the network 100 into the next ATM
time division or cell in the following manner.
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- data. The SAR-PDU travels through the network in the cell.

The lcading process is carried out by the buffer 8 under the
control of the node manager 6.
10

The SAR-PDU is shown in figure 3 and it can be seen that it
comprises a unit header 17, a fill level indicator field 18,
and a user data field 19, a portion 19A of which is unused.
15 The fill level indicator field 18 and the user data field 19
may occupy up to 47 octets and can be thought of as the
payload of the SAR-PDU. The header 17 is one octet in length
and the 48 octet SAR-PDU is preceded in the ATM cell by a
cell header 20. The f£ill level indicator field 18 contains
20 a £fill level indicator which is derived by the node manager
6 from the £ill level factor obtained from the lookup table
and passed to the buffer 8 for loading into the SAR-PDU,
Typically this will be 1 to 46 decimal or 000000001 to

00101110 binary.

25
The purpose of the fill level indicator is to indicate how

much or rather how many octets of data are included in the
SAR-PDU. Thus, the end of the user data 19 and the beginning
the unused portion 1%a can be readily determined by the

30 receiving ncde, node B which can then verify that it has
received all the data and that the SAR~-PDU has not been
corrupted during transmission.

Figure 3 shows the type of SAR-PDU that would be transmitted
35 from node A if there was a relatively large time delay in the
transmission path to node B. This could be the case when the

transmission path includes nodes D and C.



Preferabl y, each cell contains information indicating the 30 anount of
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Alternatively, the cell could include information I ndi cating the
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5 PDU. The fill level indicator is recorded as a larger number
reflecting an expansion of the user data area and a
corresponding contraction of the unused portion 19A. Such a
situation is illustrated in figure 4.

10 In an alternative embodiment of the invention, the SAR-PDU is
configured in a slightly different way. As is shown in
figure 5, where like reference numerals are used to signify
like fields of the SAR-PDU generated in the earlier described
embodiment, the unit has a header 17 a portion of user data

15 19 and an unused data storage area 19A. However, it will be
seen that the user data is located towards the tail of the
SAR-PDU with the unused data portion in front of it. Instead
of a fill level indicator field 18 there is a pointer field
21 within which is stored a pointer to the location of the

20 start of the user data 19. Again this is generated by the
node manager 6 from the cell £ill factor and loaded by the
buffer 8. The user data area 19 can expand and contract to
cater for different transmission path time delays in a
similar manner to the earlier described embodiment. The

25 pointer byte requires a2 value from 0 to 45 decimal that is
0000 COOO0 to 0010 1101 binary.

When the SAR-PDU is received by the node B, the cell £ill
indicator or the pointer will be used by that node to
30 determine the amount of data it transmits in each data block
in each ATM cell back to node A. Alternatively, nods B could
derive the appropriate cell filling factor in the same way as
node A described above or it could be read from an initial
connection set up data block, that is to say, a block not
35 containing data concerned with user traffic but set up data,
such as an appropriate cell £illing factor derived by node A.
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Claim 1. A method of communicating between nodes in a
communications network comprising determining a time delay

5 between transmission and reception of data blocks between
nodes, controlling the amount of data in each of the data
blocks in accordance with the determined time delay and
transmitting the data block from at least one node to another
node in the communications network.

10
Claim 2, A method as claimed in claim 1 wherein the amount

of data transmitted in each of the data blocks is increased
if the determined time delay decreases and is decreased if

CLAIMS

the time delay increases.

15
Claim 3. A method as claimed in claim 1 or claim 2 wherein

a set of time delays and corresponding data amount
transmission factors is provided and the determined time
delay compared with the set to select an appropriate factor
20 for controlling the amount of data transmitted in a data

block.

Claim 4. A method as claimed in claims 1 or 2 or 3 wherein
the time delay is determined for a communication path

25 comprising a path from a first node to a second node and a
path from the second node to the first node.

Claim 5. A method as claimed in any preceding claim wherein
the communications network operates in asynchronous transfer

30 mode.

Claim 6. A method as claimed in claim 5 wherein respective
data blocks are transmitted in respective allocated time

slots.
35

I



-5-7 . Figure 2 shows in schematic block diagramforma node of the
network shown in figure 1; and Figures 3 to 5 show in schematic form
data bl ocks tre’fhsﬁilesttf@dBeense ednodes on the network shown in figure 1.
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5 Claim 8. A method as claimed in any preceding claim wherein
the data block includes information indicating the location
o of the data within the data block.

Claim 9. A method as claimed in any preceding claim wherein
10 the time of transmission of a data block from a first node is
entered into the data block, the time of reception by the
data block by the first node after «reception and
retransmission by a second node back to the first node is
determined; and the time delay for the transmission path
15 determined by comparison of transmission time recorded in the
data block and the determined arrival time at the first node.

Claim 10. Communication apparatus, for use, communicating
between nodes in a communications network of which the
20 apparatus will comprise a node, which apparatus comprising:
means to determine a time delay between transmission and
reception of data blocks between nodes; means to transmit
data blocks and means for controlling the amount of data in
each data block transmitted in accordance with the determined

25 time delay.

Claim 11. Apparatus as claimed in claim 10 wherein the means
for controlling the amount of data in each data block
transmitted increases the amount of data if the determined
30 time delay decreases and decreases the amount of data if the

determined time delay increases.

Claim 12, Apparatus as claimed in claim 10 or claim 11
comprising memory means for, in use, storing a set of time
35 delays and corresponding data amount transmission factors.

A



The nodes A, B, Cand D are all nomnally identical. As is shown in

figure 2, each node conprises a node manager 6 20 |i ; . 7 Of
»known type to a buffer 8. The buf fer 8 has a dat|aTHISgUHEEY HAGBEED put
10. The data input 9 is connected to a tel ephone jnet wREPLA§EDser vell by

node A in a known manner and permts Wai ee data to enter the buffer 8
fremthe tel ephones in that network after a data mappi ng 25 operation by an
application | ayer such as AAL-1. AAL-1 is a process well known to those
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determ ning neans 14 35 has an input 15 and output 16 connected to the

transmtter receiver unit 22 and a further databus connected_to a node
cl ock 23. Claim 14. Apparatus as claimed in any preceding claim for

use in an asynchronous transfer mode communications network.

10 Claim 15. Apparatus as claimed in claim 14 wherein
respective data Dblocks are transmitted in respective

allocated time slots.

Claim 16. Apparatus as claimed in any preceding claim

15 including means to load into the or each data block
information indicating the amount of data contained in the
data block.

Claim 17. Apparatus as claimed in any preceding claim

20 including means to load into the or each data block
information indicating the location of the data with the data
block.
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- 6 : The | ookup table 11 corrpfi ses a data store contai ni ng a set
of tinme delays and associ ated appropri.ate cell filling factors. 5
Let us suppose that node A wishes to conmuni cate with node B. From
figure 1, it will be readily appreciated that the communi cati on can
take place by a direct path 2, direct im 13 <the sense that it has few
i nferveni ng nodes and a short transm ssion path, or by a |longer path
conprising paths 4, 3, 10 5, node C and _node D. The first stage in
t he conmuni cation process is for node determne the time del ay
I'nt roduced by the chosen transm ssion path. The node manager 6
I nst-ructs the,tinme, 1% del.ay_detern ning -feans 1a
in an ATM Cett ' ian:wmme Trte -
receiver unit 22. This cell contCimmundzdiionsr Netwozki ve of the time of
its transmgssion fromnode A by the transmtter and receiver unit 22
which is witten into the cell by the 20 tine delay determ ning neans 14
after referenteetoiavention provides a method and apparatus for
T communicating over a communications network (1) comprising
determining a time delay between transmission and reception
of data block between nodes (A, B, C, D) in the network (1)
10 and controlling the amount of data transmitted in each of the
data blocks in accordance with the determined time delay. By
controlling the amount of data transmitted in the data blocks
according to the determined time delay, the time delay
produced by assembling the data blocks is modified thereby
15 controlling the overall system time delay which comprises a
transmission path delay and a delay caused by the assembly of

the data block by the network nodes (3, B, C, D).

20
FIGURE 1



cl ock 23. When this cell is received by node Bit is I edi ately
returned to node A. The tinme delay determ ning nmeans 14 notes the tine
of receipt of this cell with reference to the clock 23 and det erm nes
the tine delay of 25 the transm ssion path between node A and node B by
finding the difference between the noted tine of receipt and the tine
of transm ssion which is recorded in the data carried by the cel |. 30
The determined tined delay is then passed back to the node manager 6
whi ch conpares it with various tine delays stored in the | ook-up table
11 in order to select a suitable cell filling factor. The buffer 8 is
then controll ed by the node eE%ger 6 in accordance with the factor to
assenbl e or |load 35 voice datalr ived fromthe network 100 into the next
ATM time division or cell i the foll ow ng nanner.
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Voi ce data derived fromone of the tel ephones served by the node Ais
mapped by an adaptation |ayer, for exanple AAL-1, in a manner well
known to those skilled in the art into a formsuitable for loading into
a segnentation and reassenbly 5 protocol data unit (SAR-PDU). The SAR-PDU
in a typical network will be 48 octets in length, with 47 octets usable
by— data. The SAR-PDU travels through the network in the cell. The

| cadi ng process is carried o the buffer 8 under t control of the
node manager 6. 10 The AF is shown in fi gur/ 3 and it can be
seen that it conpyi ses t header 17, a fill fevel indicator field
18, and a user_data fipld 19, a portion 19A of

aa) ich is unused. 15 The
fill level indi r field 18 dat |eId y occupy up
to 47 octets d can be | houg of ggg W"m“ %% %g ’Eﬁ?EAR- PDU. The

header 17 i«s R9 43—0le SAR=-RB | S preceded
tor field 18
derived bhydihglagde nanager

in the AT ‘gﬁ\l"-
contains 2 Fi '
fromthe | ookup _t abl g and passed

2

fact or

6 fromthe fill |evel
to the buffer 8 for |oading into the SAR- MU, N ‘@I this will be 1
to 46 decinmal or 000000001 tO(g 00101110 blﬁ‘a ‘6’6(

}:\' 1&)\(‘@ 3 )




The hurpose of the fill level indicator is to indicate how much or

rat her "how many octets of data are included in the SAR- PDU. Thus, the
end of the user data 19 and the begi nning t he unused portion 19a can be
readily determ ned by the 30 receiving node, node B which can then verify
that it has received all the data and that the SAR-PDU has not been

corrupted during transm ssion. Figure 3 shows the type of SAR-PDU t hat
woul d be transmitted 35 fron1node Aif there was a relatively large tine
delay in the transniSS| to node B. This could be the case when

t he transm ssi on path | odes D and C. If a | owner
time delay path is chosen for

he conmmuni cati ons Cjrfuit between node A
and node B, for exanple, if path 21is chosen,tfu%{é(lon er buffer

generated tine delay is

| .
( L k—Sﬂz-m baviom '+7ocT‘-“$">|
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- ZPOS._ _
_accéptable and nore voice data may be packed into ‘hﬁE@ﬁBEMENfSSﬁW The

“fill level indicator is recorded as a | ar ger nunbe an
expansion of the user data area and a correspopding contractian jof the
unused portion 19A. Such a situation is illustgal e%& AUG §98e 4. 10
In an alternative enbodi nent of the invention, the}SAR-PDU is

.configured in a slightly different way. As is shown iIn figure |5,
where |i ke reference nunerals are used to signify like fields aff the
SAR- PDU generated in the earlier described enbodi nent . .the unit has a

header 17AaMebhod okndfApparais &5 Cm‘%%ﬁ%?@&wﬁgpab@?@?ab% Area 19A
However, it will be SESMmtMAl st I twdalka is | ocated towards the tail

of the SAR-PDU wi th the unused data portion in front of it. Instead

of a fill level indicator field 18 there is a pointer field 21 within
which is stored a pointer to the |ocation of the 20 start of the user data
19. Agaip this is generated by the node manager 6 fromthe cell fill
factor and | oaded by the buffer 8. The user data area 19 can expand and

contract to ghigCaigved®fofl ff8LeRl tLansi s at i i
simlar rrannér to the earli er"eggsgri bed eénnbgzgélt?r{ebrﬁa. ath&rhg‘igg%g?{%t e’?oﬁyt e
requi res a vabusuhioatOngohébwdeni mokdechaini a coffbHD ROTEANOL
bi nary. Wien the SAR-PDU is received by the node B, the cell fill
particularly, but not exclusively, an asynchronous transfer
mode network for communicating delay sensitive low rate

10 isochronous services such as voice data.

In asynchronous transfer mode (ATM) networks a hode on the
network transmits data to another node in the network by
loading the data into a cell which travels through the
15 network., Taking, for example, a single telephone source or
a number of telephone sources, the data will comprise
regularly taken samples of the analogue voice information
which is digitised. Once a buffer in the node has
sufficient information to f£ill the cell the data bleock is
20 transmitted to the other node. Subsequently further cells
are filled in a similar manner and transmitted t¢ the other

node.

It will be appreciated that the voice information from one
25 telephone conversation may be split up into samples which
are transmitted in different cells and time delays which
are perceivable by a telephone user can occur because of
the need for each node to ‘“gather® or xecejve enough
information to £fill a cell. The time delays manifest
30 themselves as echoing, and although echo <cancelling

equipment is available which can alleviate this problem,



i ndi'cator or the pointer will be used by that no t ne the
anount of data itptransm'ts I n each dat; bl ock ﬁ?PLA%EIé@Nﬁ%ﬂiH? |1 back to
node A. Alternatively, node B could derive tthe appropriate cell filling
factor in the sane way as node A described abovdl@rAlUG 1398ul[d jbe read
froman initial connection set up d&a blocH, {that is to say,] a bl ock
not 35 containing data concerned with user trafflc but set up dat a, such
as an appropriate cell filling factor derived hy node A

-9- Thi 8uebukr@uipmeaht iso expdosBver and tmbtt relverpiss st aflea ik

taining tpe_d h { In al ternat
cnbodi ments. TEReT ROk p R e 1he T upaM: 28 PEEnp SUAERRDS KEARMRRIDN n
order to modiby seheenaidiek trafi3d UFTeYERet Nabigy! 's%%tsfﬁflth%o@et_f’é&rk S

current efficiency.
isochronous services.

The present invention arose from a realisation by the
inventor that the currently perceived requirement to fill
each' cell with data does not need to be a rigid
reguirement, By only partially filling a cell with data,
10 it would be possible to reduce the time delay introduced
into the communications network by the buffering process
used by each transmitting node. For example, it would be
possible for a node to utilise one cell to trénsmit just
one digitized sample from one telephone conversation. This
15 would, of course, lead to an excessive load on the
asynchronous transfexr modé network because the other
information that would have been carried by that cell would

now have to be carried by other cells.

20 EP-A-0415843 discloses a data communication system for
communicating data between nodes of the systen. When a
source node sends data to a destination node it splits the
data into packets of, for example, 512 bytes each. In
order to avoid congestion occurring in the s&ystem the

25 maximum number of packets the source node can send at any
given time, or the maximum rate of which it can send
packets, is controlled in accordance with the round-trip
delay between source and destination nodes. The maximum
number or maximum rate is controlled to be higher for

30 smaller delays and lower for larger delays.



I'n some networks, where there is a danger of data corruption, a nunber

of test cells may be sent to determne to 10 trans parT—tieqdel ay
and the average or nmajority tine del ay used. ﬁﬁ'{ﬂ@gr‘ﬁh" SHEET

10 ~ CLAIMS 1} | A method of

comuni cating data in blocks (19) between3 first ao@ Aggogg@ ngdes
(A,B,C,D in a comrunications 5 network (A, t he
met hod conpri si ng determning a tine del ay between L.auour‘s on and
reception of data blocks (19) between th nodes (A B, C D) and

conmuni cat i ng

10

1t
wn

20

A%gglggﬁa |n bloc ss%lggsthe amgunt, of data In

provided a method of communicating data in blocks between
first and second nodes in a communications network, the
method comprising determining a time delay between
transmission and reception of data blocks between the nodes
and communicating the data in blocks the amount pf data in
each of which is controlled in accordance with the time
delay thus determined, the amount of data in each block
being controlled to be larger for smaller delays and
smaller for larger delays, characterised in that the blocks
are communicated within respective data cells which all
have the same data-carrying capacity so that the f£ill
factor of each cell is higher for smaller delays and lower

for larger delays.

By deterxmining the time delay between transmission and
reception of data blocks between nodes and controlling the
amount of data in each of the data blocks in accordance
with the determined time delay it is possible to:compromise
between the load on the network and the time delay
introduced by the node assembling the data irito a data

block prior to transmission.

For example, where the network has a low transmfssion path
delay it may by tolerable to use a node‘s f{fill buffer
capacity to ensure that the amount of data in each data
block is the maximum that can be contained in a ¢ell before
the data block is transmitted. If the transmission path
has a relatively large time delay, in order to improve the
quality of serviece by reducing pexrformance factors 1like

echo, it will be possible to reduce the amount of data in

pect o©of the invention there is



each of which is controlled in accordance with the pmre—t0—el Mus
determ ned, the anmpunt of data in each bl ock dl@§m$@EMéNbéE%?tlled to
be |l arger for smaller delays and smal ler for |43rdéer delays,
characterised in that the bl ocks (19) are cor mm@gtﬂ;{% 10ugt hi n
respective data cells (17,18, 19,2 17,18,19,21) wh al'l e the
sane data- 15 carrying capacity (19,19a) so that t f{ each
cell (17,18,19,20; 17,18,19,21) is higher for] smaller del ays and
|l ower for |aegeh ddmaps. block 20 a=Aleetihgd akec| aadd Klogkal mol, beherein
the fill 20 factor of the cells, is determned by referring the
determned EFABSMikFay wibhout pavivgptor WBLE fPIlfh30¢UL*eram&wﬁﬁ Yt e
cell fill o] o] ing to respective menbers of a set of tine
del ays. 25EB f§%$ ééé?ﬁggﬂbd as. claimed in Claim1l or claim2, wherein
the tine delay is determned for a communication path conprising a path
fromthe first node to the second node and a path fromthe second node

to the fiT¥stBriodata Iock is meant a discrete block or collection of

data rather than a continuous data stream.

Preferably, the f£ill factor of the cells is detbrmined by
referring the determined time delay to a look-up table of
10 appropriate cell £fill factors corresponding to regpective

members of a set of time delays.

In some networks, the time delay may comprise a delay
induced by a transmission path from the first nbtde to the
15 egeecond node alone or this delay doubled to take into
account the return path. Preferably, the time delay is
determined for a communication path comprising a path from
the first node to the second node and a path from the
second node to the £first node. Thus, the ouEgoing and
20 return path of the network is considered. The path may be
direct between the nodes or via other network nodes. The
path could be the same for both directions or different..
For example, the return path could involve more nodes in

the network than the outward path or vice versa.

Preferably, the communications network operates in

asynchronous transfer mode.

Preferably, each cell contains information indicating the
30 amount of data contained in that cell, This may be such as

to make it possible for the receiving node to defermine the



11
node,
node,

dat a.

4.

determ ned by the first node transmtting a data ceg to
contains data indicating its tijme, of 5S] on

t he second node re-transmtting said 5 data in.a datac_’gewéw

and the first node conpari ng Y%e time of] drrival of sa Hat a

fromthe second node with the tinme of transnijsion i ndi cat ed by} said
|

whi ch cel

10

15

20

25

30

A nethod as clained in daim3, wher eifn REPACEMINT BHERY

D

5. A nethod as clainmed in any preced e
last item of data in the cell and to differentiale between

that last piece of data and that part of the cell which is
empty. Alternatively, the cell could include information
indicating the location of .the data within that cell.
Thus, the cell may be organised time wise such that
information within the leading portion of the cell points
to the location of the data within the rest of the cell.
The advantage of this will be appreciated when
consideration is given to the processing of a received cell
which is not a "full" cell. 1In such a cell there will be a
part which contains useful data and a part which is "empty"
in the sense that it does not contain useful data {although
it could contain “dummy" non-useful data present just to
£ill the cell). It will thus save processing time if the

"empty" part can be discarded and the useful data processed

without delay.

According to a second aspect of the invention there is
provided a communications network including first and
second nodes, first means for communicating data in blocks

between the nodes, second means for determining a time

delay between transmission and reception of data blocks

between the nodes, and third means for controlling the
amount of data in each block to bhe larger for smaller
delays and smaller for larger delays, characterised in that
the first means is arranged to communicate the blocks in
respective data cells which all have the same data-carrying
capacity so that the £ill factor of each cell will be
controlled by the third means to be higher for smaller

delays and lower for larger delays.

| et t+He—sekond

First

i's



10 the communications network operates in asynchronous transfer

node. 6. A nethod as clained in any preceding ai muwherei

each cell contains information (18; 21) indicating REPEACEMENTaBERTt | of dat a
aht .

(19) contained in that cell. 7. met hod fas y
precedi ng cl ai m wherein each cell contains ipflorpati ) {i mdi cating
the | ocation of that data within that cell. | 20 H%‘A@a'@&i

comuni cations network (A B,C D, 2, 3,4,5) including first and $econd
nodes (A B,C, D), first neans ' (8,22) for co nicating data im bl ocks

(19) betmeenAthe nogdes emﬁéhf%é%g»,ofecond neans

= Ot rmnin
atine specific the 1nvention wil now B 9

described, by way of example only, with reference to and as

illustrated by the drawings in which:-

1914

Figure 1 shows a communications network comprisiny a number

of nodes and transmission path links in schematic form;



25 delay bet ween transm ssion and reception of data bl ocks (19)

bet ween t he

anount of data in each block (19) to be

smal l er for

nodes (A B,C, D), and.third neans (6) for

| ar ger fof RERGACRMENTSHEES

| ar ger del ays, characterised in that theTTTsT neans

18, 22) | d 30 t te e bl ock 1
( ) is arrange o communi cate fqie bl ocks  (19) (9? §§3689§

cells
17, 28, 19, 21)
so that the

be controlled by the

10

15

20

25

30

12

whi ch all have the sanme dat a- car r y| ng—eapaectty (1%
fill factor of each cell (17,18,19,2p; 17,18,19, 21
CLAIMS
1. A method of‘communicating data in blocks (18) between

first and second nodes (A,B,C,D) in a communications
network (r,B,C,D,2,3,4,5), the method comprising
determining a time delay between transmission and reception
of data blocks (19) between the nodes (A,B,C,D}) and
communicating the data in blocks (18) the amount 6f data in
each of which is controlled in accordance with the time
delay thus determined, the amount of data in each block
(19) being controlled to be larger for smaller delays and
smaller for larger delays, characterised in that khe blocks
(18) are communicated within respective ddta cells
(17,18,19,20; 17,18,19,21) which all have the same data-
carrying capacity (19,1%a) so that the fill factor of each
cell (17,18,19,20; 17,18,19,21) is higher for smaller

delays and lowex for larger delays.

2. A method as claimed in Claim 1, wherein the fill
factor of the cells is determined by referring the

determined time delay to a lock-up table (11) of

appropriate cell fill factors corresponding to respectivel

members of a set of time delays.

3. A method as claimed in Claim 1 or Claim 2, wherein
the time delay is determined for a communication path
comprising a path from the first node to the sscond node

and a path from the second node to the first nodé.

Hllllll HIIH IIIH Hlll H llll



third means (6) to be higher for smaller delays and |o

del ays. ( )9. A ne'?work as clainmed in Clyai m38, in |BME@ENJB§@%§1
table (11) of appropriate cell fill factors correspondin

respective nunbers of a set of time delays, and neans 10 (gﬁﬁtug'lggg
referring the output of the second neans to the "~ look-@p table to
determine a fill factor of the cells fan use by thejt :

10, A network as clained in Caim8 or laim9, 15 congtructed and

arranged to operate as an asychrnous transfer node communi cati ons
net wor k. etwork n, Cl

wher ei n the4f| rst Arrglgrtr agr Fgﬁé@ﬁ tbnd%Jc?%eBa‘WeﬁﬁW i m .or 88?%91 0

![E; frrcrglt:on is mte%mmle@dwarth@gfw@t%@@&@ttﬁn&ﬁt@cmg Qﬁa@a eem&ateed in

the second node, which cell contains data indicating its
time of transmission, the second node re-transmitting said
5 data in a data cell to the first node, and the first node
comparing the time of arrival of said data from the second

node with the time of transmission indicated by s&id data.

5. A method as claimed in any preceding claim whexein
10 the communications network operates in asynchronous

transfer mode.

6. A method as claimed in any preceding claim wherein
each cell containsg information (18; 21) indicating the

15 amount of data (19) contained in that cell.

7. A method as claimed in any preceding claim wherein
each cell contains information (21) indicating the location
of that data within that cell.

20
8. A communications network (A,B,C,D,2,3,4,5) including
first and second nodes (A,B,C,D), first means {8,22) for
communicating data in blocks (19) between the nodes
(A,B,C,D), second means (14,. 23) for determining a time

25 delay between transmission and reception of data blocks
(19) between the nodes (A,B,C,D)}, and third meaps (6) for
controlling the amount of data in each block (18) to be
larger for smaller delays and smaller for larg::_ar delays,
characterised in that the first means (18,22) is arranged

30 to communicate the blocks (19) in respective Hdata cells

%* [ L M S *



12. A network as claimed in any of clains 8 9, 10 or 11,

first means is arranged to include, within each 25 et-pforomt i on
i ndi cating the location of the data (19) within thdEPLAGAMENT SHEET3
06 AU
12 G 1998

10

15

20

30

(17,18,19,20; 17,18,19,21) which all have the game data-
carrying capacity (19,18a) so that the £ill facter of each
cell (17,18,19,20; 17,18,19,21) will be controlled by the
third means (6) to be higher for smaller delays and lower

for larger delays.

9. A network as claimed in Claim 8, including a look-up
table (11) of appropriate cell fill factors corresponding
to respective numbers of a set of time delays, and means
(6) for referring the output of the second means to the
look-up table to determine a f£ill factor of the cells for

use by the third means.

10, A network asg claimed in Claim 8 or Claim 9,
constructed and arranged to operate as an asychrnous

transfer mode communications network.

11. A network as claimed in Claim 8, Claim 9 of Claim 10,
wherein the first means is arranged to include, Wwithin each
cell, information (18; 21) indicating the amount of data

(19) contained in that cell.

12. A network as claimed in any of claims 8, ¢, 10 or 11,
wherein the first means is arranged to include, within each
cell, information (21) indicating the location pf the data

(19) within that cell. -
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wherein the

(21)



