
1                   EP0552216B1                     2 Description
ceived frames until the frame in error is received cor- rectly. Thus, the
source terminal employs a "GO This invention relates to traffic management
in a  BACK N" protocol on receipt of a NAK which identifies relay-based
communications network.                the last correctly received frame
and thus the N By "relay-based communications network" Is   5   frames
needing to be retransmitted. Hence the NAK meant any network using a
relaying technique for   causes retransmission of the N frames following
the transmitting, for example, blocks or frames of data,  last correctly
received frame. After retransmission, such as in nodal networks for packet
switching sys-  transmission of subsequent frames is resumed. tems.
Examples of these are frame mode bearer ser-     Because frames that will,
in any event, be dis- vice (FMBS), as defined in the International Consul-
10  carded by the destination terminal are transmitted tative Committee for
Telephone and Telegraph       through the network, congestion is
exacerbated by (CCITT) publication currently called "The Blue Book"  the
unnecessary transmission of the redundant which is a set of recommendations
for telecommuni-  frames. cation standards, Broadband-ISDN, cell relay and
Furthermore, and more importantly to the cus- bridged local area networks.
15  tomer, it Is not possible to bill accurately for success- In an FMBS
the information is transmitted in   fully transmitted frames as it is not
possible to dis- frames comprising an address field A, a control field
criminate between legitimately received frames and C, an information field
I and an errorcheckfield CRC.  those received and rejected subsequent to
transmis- This Is Illustrated In Figure 1.                   sion of a
previously discarded frame. Billing monitor- Congestion management policy
for FMBS has   20  ing is normally located at the egress node in a net-
been proposed by the CCITT as recommendation       work (i.e. that adjacent
the destination terminal in a 1.3XX in the latest version of the above
publication.  virtual call route) which simply notes the reception of The
header ofa frame for use in FMBS has a flag  frames without being able to
distinguish between in it called the "discard eligibility indicator" (DEI).
If a  original transmission of frames, which should be writ- node is
congested and some frames must be discard-  25  ten off, and retransmission
of those which can legiti- ed to ease the problem, the frames with the DEI
flag  mately be billed. setare chosen fordiscard in preference to frames
not   Various techniquesforcongestion control are dis- having this flag
set. This flag can be set by the source  closed in the article "Congestion
control In Intercon- terminal (i.e. the originator of the frames) or the
in-  nected LANs by M. Gerla et al., IEEE Network, vol gress node (i.e. the
first node on the virtual circuit  30  2, No. 1, January 1988, pages 72 to
76. These include through the network). In theory, for any call the pro-
indiscriminate dropping of packets in datagram net- portion of frames with
the DEI set can vary between  works when a node buffer becomes full, the
task of 0 and 100%. The proportion is determined by the    retransmitting
the packets being partof the lower lev- quality of service requested by the
source terminal  els of the internodal protocol; node input buffer limit-
and confirmed/negotiated by the network when the   35  ing, which is a
similartechnique favouring transittraf- virtual call is established. Thus,
in the event of con-  fic rather than local traffic; a choke or quench
tech- gestion, a decision as to which frames to discard is  nique in which
the source terminal is informed of con- based solely on whether the DEI
flag is set. No regard  gestion to the destination terminal and slows or
stops is paid to such things as the maximum delay negoti-  transmission for
a period of time; a backpressure ated by the call at the time of set up.
40  technique in a virtual connection wherein nodes pro- Correct reception
of a frame or a group of frames  gressively reduce the window for packets
by not re- is confirmed by the destination terminal transmitting  turning
credits to upstream nodes; and a variation of a positive acknowledgement
signal to the source ter-  this last technique In which when a frame is
dropped minal. Faulty transmission in such a system may in-  the
destination terminal returns a Reject frame to the clude, for example,
corrupted data due to noise  45  source terminal which sets the window to
"1" and re- and/or lack of reception of the data at the correct ad-
transmits the frame, the window being gradually ex- dress. Corrupted data
may give rise to a negative ac-  panded as more frames are transmitted and
acknowl- knowledgement signal (NAK), as opposed to a posi-  edged. tive
one, transmitted from the destination terminal to  These techniques are
concerned with throughput the source terminal. At forexample, 2
Mbit/sectrans-  50  problems of bridges and routers interconnecting mission
rates, due to the delay between detection of  LANs, and none is concerned
with the problem of bill- a corrupted frame and receipt of the NAK at the
ing at a destination node those frames or packets source terminal, a number
of subsequent frames will  which are accepted by the node and forwarded to,
but have been transmitted between the same source and  subsequently
rejected by, the destination terminal. destination terminals before
correction of the error  55  A protocol is known from EP-A-0377162 employ-
can be initiated. Upon the absence of the expected  ing a "Go-Back-N"
algorithm In which a receiving ter- transmitted frame thus giving rise to
the NAK, the  minal sends an error message (identifying the frame
destination terminal will discard all subsequently re-  sequence number, N)
on receipt of a frame containing 2 



3                   EP 0 552 216 B1                 4 an error. The
terminal rejects all subsequently re-  acknowledgement signal from the
addressed termi- ceived frames until it receives a correct version of  nal
which is relayed to the source terminal; frame N. This protocol is used
forterminal-to-terminal   retransmitting the discarded block with a set
error correction and is not appropriate to link control  Recovery flag from
the source terminal, In response in a relay-based communications network.
5   to receipt of the negative acknowledgement signal; According to the
present invention there is provid-  detecting the set Recovery flag at a
node hav- ed a network traffic management system for a relay-  ing a
settable Recovery Needed flag; based communications network comprising
terminals       transmitting a block from said node towards (A and B),
arranged to respond to receipt of blocks of  the addressed terminal in the
event that the Recovery information with positive or negative acknowledge-
10   Needed flag and the Recovery flag are set; ment signals, as
appropriate, and at least one node      discarding any block in the event
that the Re- (N) through which blocks of information are routed be-  covery
Needed flag is set and the Recovery flag of tween the said terminals, the
system comprising:   that block is not set; and means for discarding at a
node a block trans-      resetting the Recovery Needed flag on detec-
mitted from a source terminal to an addressed termi-  15  tion of the set
Recovery flag in a block at said node. nal, in the event thata predefined
event has occurred;  In the event of congestion, the node may target means
for setting a Recovery Needed flag at   blocks for discard based on the
delay negotiated at said node upon the occurrence of the predefined    call
set up and the proximity of the source terminal to event;
the congested node. This may be based, for exam- means for transmitting to
the addressed termi-  20  ple, on the number of node to node links between
ter- nal an event occurrence signal such as to solicit a  minals. When call
blocks are targeted, the node may negative acknowledgement signal from the
ad-       be arranged to set the Recovery Needed flag, thus dressed
terminal which is relayed to the source termi-  ensuring blocks making up
the targeted call are dis- nal;
carded. The node, preferably the ingress node, is able means for
retransmitting the discarded block  25  to manage congestion in this way by
discarding calls with a set Recovery flag from the source terminal, in
before they enter deeply into the network. Further- response to the receipt
of the negative acknowledge-  more, the discarding of blocks of targeted
calls is pre- ment signal;                                       ferable to
discarding blocks of calls indiscriminately. means for detecting the set
Recovery flag at  In the latter case blocks from calls will have to be re-
said node;                                    30  transmitted at some stage
for all calls indiscriminately means at said node for transmitting the
block  selected for block discard, whereas only the targeted towards the
addressed terminal in the event that the  calls are required to have
retransmission in the former Recovery Needed flag and the Recovery flag are
set,  case. This has the effect of discarding sufficient the means for
discarding a block being arranged to  frames to ease the congestion
immediately without discard any block in the event that the Recovery  35
disrupting an excessive number of calls. Needed flag is set and the
Recovery flag of that block  Thus, all blocks of Information following on
from is not set; and                                    a first discarded
block are discarded at the detecting means for resetting the Recovery
Needed flag  node so that the network does not have to bear the on
detection of the set Recoveryflag in a block atsaid  load of blocks, e.g
frames, transmitted which will, in node.
40  any event, be rejected by the destination terminal un- The event which
occurs may be congestion of the  til the block in error is successfully
transmitted. node in question or detection of an error in a block at
Billing is also made more accurate as the only a node or the destination
terminal.                blocks transmitted by the egress node to the
destin- A method of network congestion management in    ation terminal will
be those correctly received in se- a relay-based communications network
comprising   45  quence. Clearly, there is the possibility that data will
terminals (A and B), arranged to respond to receipt of  be corrupted
between the egress node and the des- blocks of information with positive or
negative ac-  tination terminal, but the level of excess billing result-
knowledgement signals, as appropriate, and at least  ing from the inability
to detect blocks transmitted as one node (N) through which blocks of
information are  a result of errors in this final link in the network is
sig- routed between the said terminals, the method com-  50  nificantly
less than was previously the case. prising:
Preferably, the event occurrence signal is in the discarding at a node a
block transmitted from  form of a null block. The source terminal initiates
re- a source terminal to an addressed terminal, in the  transmission of the
said block with the Recovery flag event that a predefined event has
occurred;        set on receipt of the negative acknowledgement sig-
setting a Recovery Needed flag at said node  55   nal. By using a null
block the appropriate negative ac- upon the occurrence of the predefined
event;       knowledgement signal can be solicited from the des- 



transmitting to the addressed terminal an    tination terminal quickly
after the need for discard event occurrence signal such as to solicit a
negative  arises. 3    5                   EP0552216B1
6 The invention can be put into practice in various  plicit (timeout)
recovery signal or an explicit (NAK) ways specific embodiments of which
will now be de-  signal. When an error in aframe is detected by a node
scribed by way of example with reference to the ac-  in a virtual call or
the node is congested (or antici- companying drawings in which:
pates congestion) it discards the frame in error or as Figure 1 shows the
frame format in an FMBS;  5   a result of a congestion indication. Figure 2
is a schematic block diagram of a single    It will be apparent to the
skilled person that a node FMBS network;
source terminal can also function as a destination ter- Figure 3 is a
schematic diagram of a series of   minal, and vice versa. A full duplex
call between two blocks for a virtual call made on the network of
terminals may use the same route through the net- Figure 2; and
10   work or different ones for each direction. Figure 4 is a schematic
block diagram of compo-     The present invention is designed to avoid un-
nent parts of the node.                          necessary transmission of
frames through the net- As mentioned, in an FMBS the information is
work once retransmission following frame discard transmitted in frames
comprising an address field A,  has been signalled as necessary. a control
field C, an information field I and an error   15  Referring to Figure 3,
when a frame in error is re- check field CRC. Such a frame constitutes a
block of  ceived by a node N or the node becomes congested the present
invention.                               a Recovery Needed flag is set by
the node and the Referring to Figure 2, the terminal and node     frame Is
discarded, i.e. it Is not transmitted to the next structure of the network
comprises a two-level ar-   node or to the addressed destination terminal
B. In- rangement The first, physical level 1 provides the   20  stead, a
null frame, i.e. a frame without an information functional and procedural
characteristics to activate,  field, is transmitted to the addressed
destination ter- maintain and deactivate the physical connections be-
minal which inevitably results in a NAK signal being tween the constituent
parts of the network. The sec-  sent back to the source terminal through
the network. ond, data link level 2 provides the synchronisation  When the
node N discards a frame it sets its own Re- and error control for the
information transmitted over  25  covery Needed flag, specific to the
virtual call and di- the physical link. These layers are in accordance with
rection of transmission to which the discarded frame the definitions in the
International Standards Organ-  belongs. With the Recovery Needed flag set,
all isation Open Systems Interconnection (OSI) Layers   frames transmitted
subsequent to the discarded Reference Model which will be well known to the
per-  frame are also discarded by the node until a frame son skilled in the
art Of course, the terminals are like-  30   with the Recovery flag set is
received. Normally this ly to be provided with further of the seven levels
in the  will be a copy of the originally discarded frame. Thus, OSI Layers
Reference Model.                         the network downstream of the node
N is not burd- The level 2 of the terminals are notionally split into  ened
with redundant transmissions of frames that an upper layer (UL) and a core
layer (CL). The upper  would be rejected by the destination terminal B
while layer sets up the information to be transmitted with  35  the
discarded frame remains unrecovered. appropriate control fields and Is
dedicated to manag-   On receipt at the source terminal A of the NAK ing
reliable communication of data over the network.  from the destination
terminal, the discarded frame is The core layer, which is the same in the
terminals and  retransmitted with the Recovery flag set in the head- the
node or nodes, adds appropriate address and er-  er. ror checking fields to
the Information and control  40  On receipt of a frame, the node checks
whether fields established by the upper level.              its Recovery
Needed flag is set or reset (i.e. not set). Clearly, a single node network
Is a simplification  If it is set, then the node N has previously discarded
of a real network in which a plurality of nodes will in-  frames for this
virtual call. The Recovery flag in the terconnect a plurality of terminals.
frame header is then checked by the node. If this is Under normal
circumstances, a virtual call will be   45  also set, then the Indication
is that the source terminal set up along a particular route through the
network.  has initiated a recovery and that this frame is the first A
series of successfully transmitted frames of infor-  to be retransmitted
under the GO BACK N protocol. matlon transmitted from the source terminal A
to the  In this case, the Recovery Needed flag is now reset destination
terminal B are acknowledged by trans-    and the frame Is processed and
forwarded by the mission In the opposite direction of a successful ac-  50
node N as normal. knowledgement signal. In the event that no acknowl-
However, if the Recovery flag in the frame head- edgement is received
within a period, the source ter-  er is not set, then the frame is
discarded. This is be- minal registers a timeout fault, inhibits
furthertrans-  cause the Recovery flag not being set is an indication 



mission of subsequent frames and retransmits the     that the frame is one
transmitted before the NAK sig- series of unacknowledged frames in
sequence.   55   nal was received by the source terminal and acted In FMBS
the recovery mechanism for successful    upon. transmission of a frame of
data is an end-to-end func-  If the Recovery Needed flag is not set, the
frame tion, i.e the source terminal will receive either an im-  will be
processed and forwarded in the normal way. 4    7
EP0552216B1                     8 In this regard, itis importantto note
thatthe Recovery  invention is used. Thus, the present invention pro- flag
in the frame header may still be set. This indi-  vides a means of more
accurate billing based on suc- cates that a node further along the network
route has  cessful data frame transmission. Advantageously, its Recovery
Needed flag set and requires a retrans-  the billing monitoring is located
at the egress Node in mission of the frame. However, a set Recovery flag
5   order to minimise the billing of redundantly transmit- will have no
effect on the processing at a node unless  ted frames. the Recovery Needed
flag is set.                       The invention can be used to save the
resources This processing of a frame at a node can be sum-  in a network,
such as bandwidth requirements and marised as follows:
buffer space. If the Recovery Needed flag is set (at the node)  10  By
targeting the frames to be discarded at a node and the Recovery flag is set
(in the frame) then the  according to the Recovery Needed flag the number
Recovery Needed flag is reset (because recovery    of calls disturbed is
minimised. This is preferable to has been initiatedstarting with this
frame). The frame  discarding frames simply because their DEI flags are is
then processed as normal.                       set as this may cause many
more calls to be distur- If the Recovery Needed flag is set and the Recov-
15  bed, resulting in more retransmissions, further ex- ery flag is not set
then the frame is discarded (be-  acerbating the congestion problem.
However, the cause recovery is still needed but has not been initi-
present invention could also be used in conjunction ated by the source
terminal).                      with DEI flag-based systems. In this case,
the number If the Recovery Needed flag is not set, the frame  of calls
disturbed will also be minimised resulting in is processed as normal.
20  fewer retransmissions. As an alternative recovery technique or in addi-
The Recovery Needed flag specific to a call must tion to that described
above, the retransmission of  be checked for every information frame
received at data can be arranged to rely on timeout as a result of  the
node. However, since the Recovery Needed flag the lack of any
acknowledgement of a predetermined  is advantageously located in the switch
table which is number of frames sent                         25  consulted
anyway in order to carry out the input/out- When the node discards a frame
the Recovery     put logical link identifier (LLI) translation, the over-
Needed flag is set. All subsequent frames are dis-  heads associated with
this traffic management tech- carded by the node and are not relayed to the
destin-  nique are minimal and may be carried out in hardware ation
terminal B. After a number of frames have been  at the core layer of level
2. transmitted by the source terminal A, the system will  30  The invention
is applicable to calls which operate "timeout" through the lack of
acknowledgement from  a window. Towork in conjunction with other calls,
eith- the destination terminal. As a result, the source termi-  erthe node
must be able to differentiate between two nal will initiate retransmission
on the GO BACK N  types of calls and only set the Recovery Needed flag
principle starting with the frame immediately afterthe  for windowed calls,
or the source terminal could set last to be positively acknowledged. This
may be after  35  the Recovery flag in all information frames. the response
to a polling signal, sent to the destina-  The closer is the source
terminal to the node tion terminal, is received by the source terminal.
This  which has the Recovery Needed flag set the more time, retransmission
of this first frame would be ac-  network resources can be saved as this is
the node companied by a set Recovery flag. At the node, the  which discards
the frames. Aform of consolidated link Recovery Needed flag is reset on
receipt of the first  40  layer management could be used to inform nodes
up- retransmitted frame with the Recovery flag set. This  stream in a
network route that a recovery is needed frame and subsequent frames are
then processed as  for specified virtual calls. normal and forwarded toward
the destination termi-     Figure 4 shows the various means of the present
nal.                                               invention in the node
and terminals A and B. In the However, the timeout mode for initiating
retrans-  45  node there is a predefined event detector 10 which as mission
of frames may well be slower than the use of  mentioned can detect an error
in a frame intended for the previously described NAK signal on receipt of a
onward transmission and can also detect congestion, null frame because the
source has to wait until a set  oranticipated congestion, atthe node. An
outputfrom time, corresponding to a set number of frames having  detector
10 is fed to a Recovery Needed flag circuit been sent, has elapsed before
it will act to initiate re-  50  11 which in turn feeds a control signal to
a Block Dis- 



covery.                                            card circuit 12 which
sends an inhibit signal to a re- However, in both embodiments a more
accurate    ceive buffer 13 so that as soon as a predefined event account
of the effective through-put between termi-  has occurred no further data
frames are forwarded to nals on a network is available at the egress node.
a transmitter stage 14 of the node, but a null frame is With the exception
of frames corrupted between the   55  sent on to receiving equipment 15 at
terminal B. On egress node and the destination terminal, the egress
receipt of the null frame, a Negative Acknowledge- node will never send
other than null frames that the  ment control 16 returns a NAK signal (via
a return destination terminal will reject when this form of the  path,
notshown) toterminalAwherea retransmit con- 5    9
EP0552216B1                     10 trol 17 co-operates with transmitting
equipment 18 to  transmitted from a source terminal (A) to an ad- set a
Recovery flag in the first of a group of retrans-  dressed terminal (B), in
the event that a prede- mitted frames.
fined event has occurred; In the node, a Recovery flag detector 19 detects
means (11) for setting a Recovery Needed the arrival of the frame having
its Recovery flag set,   5  flag at said node (N) upon the occurrence of
the and sends a signal to the Block Discard circuit 12     predefined
event; which then generates the inhibit signal, and also            means
(14) for transmitting to the ad- sends a signal to a Reset circuit 20 which
resets its  dressed terminal (B) an event occurrence signal associated
Recovery Needed flag circuit 11.            such as to solicit a negative
acknowledgement Whereas described above the node responds to  10    signal
(NAK) from the addressed terminal which the event occurrence by forward
transmitting a null    Is relayed to the source terminal (A); frame which
results in the backward transmission of          means (18) for
retransmitting the discard- a negative acknowledgement (these forward and
ed blockwith a set Recovery flag from the source backward transmissions
together constituting the       terminal (A), in response to the receipt of
the neg- transmission of an event occurrence signal to the   15  ative
acknowledgement signal (NAK); source terminal), in an alternative
embodiment the           means (19) for detecting the set Recovery node can
transmit an event occurrence signal directly  flag at said node (N); to the
source terminal, which may be any suitable sig-       means (14) at said
node for transmitting nal (e.g. a bit or group of bits, a null frame, or a
dis-  the block towards the addressed terminal (B) in card-type frame).
Similarly, depending on the recog-  20  the event that the Recovery Needed
flag and the nition circuitry of the destination terminal, the null
Recoveryflag are set, the means (12)fordiscard- frame forwarded to the
destination terminal can be re-  ing a block being arranged to discard any
block placed by any other such suitable signal.              in the event
that the Recovery Needed flag Is set Where the node sends an event
occurrence sig-       and the Recovery flag of that block is not set; and
nal directly to the source terminal, the source terminal  25  means (20)
for resetting the Recovery will respond by sending a request signal to the
des-   Needed flag on detection of the set Recovery tination terminal to
enquire the current situation. Nor-  flag in a block at said node (N).
mally the destination terminal will respond with the frame number of the
next expected correct frame.    2. A system as claimed in Claim 1, wherein
said Instead of setting the Recovery flag of only the   30  event
occurrence signal is in the form of a null first frame of a group of
retransmitted frames, in al-  block. ternative embodiments, the source
terminal sets the Recovery flag of all retransmitted frames, and the  3. A
system as claimed in either Claims 1 or Claim node resets its Recovery
Needed flag as in the         2, in which the means (18) for retransmitting
is ar- above-described preferred embodiment or after  35      ranged to
retransmit a group of discarded blocks transmitting the same number of
retransmitted          with the first only of the group having the Recov-
frames as the numberof frames which it discarded, and  ery flag set, and
the rest of the group having the forthislatterfeature the node can use an
up/down coun-  Recovery flag not set. ter. However, such alternative
embodiments are not  40  4. A system as claimed in any one of the preceding
as efficient at congestion management as the prefer-   claims, in which a
plurality or blocks constitute a red embodiment wherein only the first
retransmitted    virtual call transmitted on a set route through the frame
has its set Recovery flag set, and the node re-  network, and in which said
node assigns a spe- sets its Recovery Needed flag upon receipt of a
cific Recovery Needed flag to each call. frame having its Recovery flag
set.            45 5. A system as claimed in any one of Claims 1 to 4, in
which the predefined event is congestion, or 



Claims                                                 anticipated
congestion, at said node. 1. A network traffic managementsystem for a
relay-  50  6. A system as claimed in any one of Claims 1 to 4, based
communications network comprising ter-       in which the predefined event
is reception of a minals (A and B), arranged to respond to receipt    block
in error at said node. of blocks of information with positive or negative
acknowledgement signals, as appropriate, and at  7. A frame mode bearer
service network, including least one node (N) through which blocks of
infor-  55  a system as claimed in any one of the preceding mation are
routed between the said terminals,       claims. the system comprising:
means (12) fordiscarding at a node a block  8. A method of network
congestion management in 6    9                   EP 0 552 216 B1
10 trol 17 co-operates with transmitting equipment 18 to  transmitted from
a source terminal (A) to an ad- set a Recovery flag in the first of a group
of retrans-  dressed terminal (B), in the event that a prede- mitted
frames.                                        fined event has occurred; In
the node, a Recovery flag detector 19 detects        means (11)forsetting a
Recovery Needed the arrival of the frame having its Recovery flag set,   5
flag at said node (N) upon the occurrence of the and sends a signal to the
Block Discard circuit 12    predefined event; which then generates the
inhibit signal, and also           means (14) for transmitting to the ad-
sends a signal to a Reset circuit 20 which resets its  dressed terminal (B)
an event occurrence signal associated Recovery Needed flag circuit 11.
such as to solicit a negative acknowledgement Whereas described above the
node responds to  10   signal (NAK) from the addressed terminal which the
event occurrence by forward transmitting a null   is relayed to the source
terminal (A); frame which results in the backward transmission of
means (18) for retransmitting the discard- a negative acknowledgement
(these forward and         ed block with a set Recovery flag from the
source backward transmissions together constituting the     terminal (A),
in response to the receipt of the neg- transmission of an event occurrence
signal to the   15  ative acknowledgement signal (NAK); source terminal),
in an alternative embodiment the          means (19) for detecting the set
Recovery node can transmit an event occurrence signal directly  flag at
said node (N); to the source terminal, which may be any suitable sig-
means (14) at said node for transmitting nal (e.g. a bit or group of bits,
a null frame, or a dis-  the block towards the addressed terminal (B) in
card-type frame). Similarly, depending on the recog-  20  the event that
the Recovery Needed flag and the nition circuitry of the destination
terminal, the null  Recoveryflag are set, the means (12) fordiscard- frame
forwarded to the destination terminal can be re-  ing a block being
arranged to discard any block placed by any other such suitable signal.
in the event that the Recovery Needed flag is set Where the node sends an
event occurrence sig-      and the Recovery flag of that block is not set;
and nal directly to the source terminal, the source terminal  25  means
(20) for resetting the Recovery will respond by sending a request signal to
the des-  Needed flag on detection of the set Recovery tination terminal to
enquire the current situation. Nor-  flag in a block at said node (N).
mally the destination terminal will respond with the frame number of the
next expected correct frame.   2. A system as claimed in Claim 1, wherein
said Instead of setting the Recovery flag of only the  30  event occurrence
signal is in the form of a null first frame of a group of retransmitted
frames, in al-  block. ternative embodiments, the source terminal sets the
Recovery flag of all retransmitted frames, and the  3. A system as claimed
in either Claims 1 or Claim node resets its Recovery Needed flag as in the
2, in which the means (18) for retransmitting is ar- above-described
preferred embodiment or after  35     ranged to retransmit a group of
discarded blocks transmitting the same number of retransmitted         with
the first only of the group having the Recov- frames as the numberof
frameswhich itdiscarded, and   ery flag set, and the rest of the group
having the forthis latter feature the node can use an up/down coun-
Recovery flag not set. ter. However, such alternative embodiments are not
40  4. A system as claimed in any one of the preceding as efficient at
congestion management as the prefer-  claims, in which a plurality or
blocks constitute a red embodiment wherein only the first retransmitted
virtual call transmitted on a set route through the frame has its set
Recovery flag set, and the node re-  network, and In which said node
assigns a spe- sets its Recovery Needed flag upon receipt of a       cific
Recovery Needed flag to each call. frame having its Recovery flag set.
45 



5. A system as claimed in any one of Claims 1 to 4, in which the predefined
event is congestion, or Claims
anticipated congestion, at said node. 1. Anetwork traffic management system
fora relay-  50  6. A system as claimed in any one of Claims 1 to 4, based
communications network comprising ter-      in which the predefined event
is reception of a minals (A and B), arranged to respond to receipt   block
in error at said node. of blocks of information with positive or negative
acknowledgement signals, as appropriate, and at  7. A frame mode bearer
service network, including least one node (N) through which blocks of
infor-  55  a system as claimed in any one of the preceding mation are
routed between the said terminals,     claims. the system comprising: means
(12) fordiscarding ata node a block  8. A method of network congestion
management in 6    11                 EP 0 552 216 B1                  12 a
relay-based communications network compris-      block in error at said
node. ing terminals (Aand 3), arranged to respond to re- ceiptof blocks of
information with positive or neg-  14. Amethod as claimed in anyone of
Claims 8to 13, ative acknowledgement signals, as appropriate,     in which
the communications network is a relay and at least one node (N) through
which blocks   5  based communications network. of information are routed
between the said termi- nals, the method comprising: discarding at a node a
block transmitted  PatentansprOche from a source terminal to an addressed
terminal, In the event that a predefined event has occurred;  10  1.
Netzverkehr-Verwaltungssystem fMr ein relaisge- setting a Recovery Needed
flag at said       stfItztes Kommunikatlonsnetz mit Endgerften (A node upon
the occurrence of the predefined         und B), die so beschaffen sind,
dall sie auf den event;                                             Empfang
von Informationsbl8cken geelgnet mit transmitting to the addressed terminal
an    positivem  oder negativem  Quittierungssignal event occurrence signal
such as to solicit a neg-  15  antworten, und wenigstens einem Netzknoten
ative acknowledgement signal from the ad-         (N), durch den die
Informationsblocke zwischen dressed terminal which is relayed to the source
den Endgeriten geleitet werden, wobel das Sy- terminal;
stem enthilt: retransmitting the discarded block with a          eine
Elnrichtung (12), die an einem Netz- set Recovery flag from the source
terminal, in re-  20  knoten einen von einem Sende-Endgerdt (A) zu sponse
to receipt of the negative acknowledge-     elnem adressierten Endgerlt (B)
gesendeten ment signal;                                       Block
verwirft, falls emn im voraus definlertes Er- detecting the set Recovery
flag at a node    eignis eingetreten ist; having a settable Recovery Needed
flag;                 eine Einrichtung (11), die an dem Netz- transmitting
a block from said node to-  25  knoten (C) bei Elntreten des im voraus
definier- wards the addressed terminal in the event that     ten
Ereignisses einen Wiederherstellungsbe- the Recovery Needed flag and the
Recovery flag     darf-Merker setzt; are set;
eine Einrichtung (14), die an des adres- discarding any block in the event
that the   slerte EndgerAt (B) ein Ereigniseintrittssignal Recovery Needed
flag is set and the Recovery  30  sendet um von dem adressierten Endgerlt
ein flag of that block is not set; and                 negatives
Quittierungssignal (NAK) abzurufen, resetting the Recovery Needed flag on
das zum Sende-Endgerlt (A) weitergemeldet detection of the set Recovery
flag in a block at   wird; said node.
eine Eindichtung (18), die vorn Sende-End- 35      gerAt (A) aufgrund des
Empfangs des negativen 9. Amethod as claimed in Claim 8, in which said sig-
Quittierungssignals (NAK) den verworfenen Block nal transmitted by said
node to the destination   mit einem gesetzten Wiederherstellungs-Merker
terminal is in the form of a null block.           zurricksendet; sine
Einrichtung (19), die den gesetzten 10. A method as claimed in either
Claims 8 or Claim   40  Wiederherstellungs-Merker am Netzknoten (N) 9, in
which a group of discarded blocks is retrans-  erfaet; mitted with the
first only of the group having the      eine Einrichtung (14) an dem
Netzknoten, Recovery flag set and the rest of the group hav-   die den
Block zum adressierten EndgerAt (B) 



ing the Recovery flag not set.                    sendet falls
derWlederhersellungsbedarf-Merker 4     . und der Wiederherstellungs-Merker
gesetzt sind, 11. A method as claimed in anyone of Claims 8 to 10,   wobel
die Einrichtung (12) zum Verwerfen sines in which a plurality of blocks
constitutes a virtual  Blocks so beschaffen ist, dall sie jeden Block ver-
call transmitted on a set route through the net-   wirft falls der
Wiederherstellungsbedarf-Merker work and in which said node assigns a
specific     gesetztiltund derWiederherstellungs-Merker die- Recovery
Needed flag to each call and for each  5s  ses Blocks nicht gesetzt ist;
und direction of transmission.                              sine
Einrichtung (26), die den Wiederher- stallungsbedarf-Merker zuricksetzt,
wenn sie an 12. AmethodasclaimedinanyoneofClaims8to11,            dem
Netzknoten In einem Block den gesetzten in which the predefined event is
congestion, or    Wiederherstellungs-Merker erfallt anticipated congestion,
at said node.     55 2. System nach Anspruch 1, bei dem des Ereignis- 13. A
method as claimed in anyone of Claims 8 to 11, intrittssignal In Form sines
Leerblocks voriiegt. in which the predefined event is reception of a 7
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L  M    !! 3. System nach Anspruch I oder Anspruch 2, in
stellungsbedarf-Merker und der Wiederher- dem die Einrichtung (18) fOrdie
Rflcksendung so    stellungs-Merker gesetzt sind; beachaffen !st, dal& sie
sine Gruppe von verwor-         Verwerfen jeden Blocks, falls der Wieder-
fenen Blocken zurucksendet, wobel nur in dem
herstellungsbedarf-Merker gesetzt !st und der ersten
BlockderGruppederWiederherstellungs-   5    Wiederherstellungs-Merker
dieses Blocks nicht Merker gesetzt [st und In der restlichen Gruppe
gesetzt ist; der Wiederherstellungs-Merker nicht gesetzt Ist.
ZurOcksetzen des Wiederherstellungs- bedarf-Merkers bet Erfassung des
gesetzten 4. System nach einem der vorangehenden Anspru-
Wiederherstellungs-Merkers in einem Block an che, in dem mehrere Biocke
einen virtuellen Ruf  10  dem Netzknoten. bilden, deraufeinemfestgelegten
Pfaddurch das Netz gesendet wird, und in dem der Netzknoten   9. Verfahren
nach Anspruch 8, In dem das vom jedem  Ruf einen besonderen Wiederherstel-
Netzknoten zum Zble-EndgerAt gesendete Signal lungsbedarf-Merker zuweist
in Form eines Leerblocks vorliegt. 15 5. System nach einem derAnspriche I
bis 4, In dem  10. Verfahren nach Anspruch 8 oder Anspruch 9, in das Im
voraus definberte Ereignis eine Oberla-     dem eine Gruppe von verworfenen
Blacken zu- stung oder sine erwartete Oberlastung an dem
ruckgesendetwird,wobei nurin dem ersten Block Netzknoten ist.
der Gruppe der Wiederherstellungs-Merker ge- 20      setzt ist und in der
restlichen Gruppe der S 6. System nach einem derAnsprOche I bis 4, in dem
Wiederherstellungs-Merker nicht gesetzt ist. das im voraus definierte
Ereignis der fehlerhafte Empfang eines Blocks an dem Netzknoten ist.
11. Verfahren nach einem derAnsprfche 8 bis 10, in dem mehrere Blocke einen
virtuellen Ruf bilden, 7. Netz fOr Rahmenmodus-Tragerdienst, das ein  25
der auf einem festgelegten Pfad durch das Netz System nach einem der
vorangehenden Ansprf-        gesendet wird, und in dem der Netzknoten jedem
che enthilt.                                       Ruf und jeder
Senderichtung elnen besonderen Wiederherstellungsbedarf-Merker zuweist. 8.
Verfahren zur Netz0berlastungs-Verwaltung In elnem reiaisgestOtzten
Kommunlkationsnetz mit  30  12. Verfahren nach elnem derAnsprOche 8 bis 11,
in Endgerften (A und B), die so beschaffen sind,      dem das Im voraus
definiertb Ereignis sine Ober- daB ale auf den Empfang von Informations-
lastung oder elne erwartete Oberlastung an dem biocken geeignet mit
positiven oder negativen      Netzknoten ist Quittierungssignalen
antwortbn, und wenigatens einem Netzknoten (N), durch den Informations-  35
13. Verfahren nach einem der AnsprOche 8 bis 11, in blocke zwischen den
Endgeriten geleitet wer-       dem des Im voraus definierte Ereignis
derfehler- den, wobel das Verfahren enthffit:                 hafte Empfang
elnes Blocks an dem Netzknoten Verwerfen eines von einem Sende-End-
ist. gerat zu elnem adressierten Endgerat gesende- ten Blocks an einem
Netzknoten, falls ein Im vor-  40  14. Verfahren nach elnem der Ansprliche
8 bis 13, in 



aus definiertes Ereignis elngetreten ist;          dem das
Kommunikatbonsnetz ein relaisgestfltztes Setzen elnes
Wiederherstellungsbedarf-        Kommunikationsnetz ist. Merkers an dem
Netzknoten be! Eintritt des im voraus definierten Ereignisses; Senden eines
Ereigniseintrittssignals zu   45   Revendlcatlons dem adressierten
Endgerfit, um vom adressier- ten Endgerat ein negatives Quittierungasignal
1. Systeme de gestion de trafic d'un r6seau pourun abzurufen, das zum
SendeEndgerat weiterge-         reseau de communication A base de stations
de meldet wird;                                       retransmission
comprenant des terminaux (A et Zuruicksenden des verworfenen Blocks zu-  5o
B) pr6vus pour repondre A la r6ception de blocs sammen mit einem gesetzten
Wiederherstellungs-     d'informations avec des signaux d'acquittements
Merker vom SendeEndgerat aufgrund des Emp-         positifs ou n6gatifs,
comme appropri6 et au fangs des negativen Quittierungssignals;
moins un noeud (N) par 'interm6diaire duquel les Erfassen des gesetzten
Wiederherstellungs-    blocs d'information sont achemines entre lesdits
Merkers an einem Netzknoten, der einen setzba-  ss  terminaux, le systeme
comprenant: ren Wiederherstellungsbedarf-Merker besitzt;             un
moyen (12) pour rejeter, A un noeud, un Senden eines Blocks vom Netzknoten
bloc6mis A partird'un terminal source (A) vers un zum adressierten
Endgerit, falls der Wiederher-    terminal adress6 (B) dans le cas oO un
evdne- 8    15                  EP00 552 216 B1                  16
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7. R6seau de service support en mode trame, un moyen (11) pouretablirun
indicateurde       comportant un systeme solon 'une quelconque reprise
demand6e sur erreur audit noeud (N) sur     des rovendications precedentes.
I'arrivee de l'6v6noment predefini, un moyen (14) pour transmettre au
termi-   5   8. Procede pour gerer l'encombrement d'un r6seau nal adresse
(8) un signal d'arriv6e d'evenoment     dans un reseau de communication A
base de sta- de facon A solliciter un signal d'acquittement n6-  tions de
retransmission comprenant des termi- gatif (NAK) A partir du terminal
adress6 qui est re-  naux (A et B) prevus pour r6pondre A la r6ception
transmis au terminal source (A),                     de blocs
d'informations avec des signaux un moyen (18) pour retransmettre le bloc
1o  d'acquittement positif ou n6gatif, comme appro- rejete avec un
indicatbur de reprise sur erreur      pri6 et au moins un nosud (N) par
l'intermediaire etabli provenant du terminal source (A) en repon-    duquel
les blocs d'information sont achemines se a la reception du signal
d'acquittement n6gatif   entre lesdits torminaux, Is procede comprenant
(NAK),                                               les etapes consistant
A: un moyon (19) pour d~tecter l'indicatour  15        rejeter, A un noeud,
un bloc transmis A par- de reprise sur erreur etabli audit noeud (N),
tir d'un terminal source A un terminal adress6 un moyen (14), audit noeud,
pour trans-        dans le cas ob un evenement pred6fini s'est pro- mettre
le bloc vers le terminal adresse (B) dans    dult, le cas ofi l'indicateur
de reprise demand6e sur           6tablir un indicateur de reprise demand6e
erreur et l'indicateur de reprise sur erreur sont  20  sur erreur, audit
noeud, sur l'arriv6e de l'evene- 6tablis, le moyen (12) pour rejeter un
bloc etant    ment pr6deflnl, pr6vu pour reJebtr tout bloc quelconque dans
le           transmettre au terminal adresse un signal ccs ob l'indicateur
de reprise demand6e sur          d'arriv6e d'ev6nement de fagon A
sollicitor un si- erreur est etabli et quo l'indicatbur de reprise de  gnal
d'acquittement negatif A partir du terminal ce bloc n'est pas etabli, et
25      adresse qul est retransmis au terminal source, un moyen (20) pour
remettre a l'etat Initial        retransmettre le bloc rejete avec un indi-
l'indicatbur de reprise demandee cur erreur sur     cateur de reprise sur
erreur 6tabli a partir du tsr- ditection de l'indicateur de reprise
surerreur eta-  minal source, en reponse A la reception du signal bli dans
un bloc audit noeud (N).                   d'acquittement negatif, 30
d6tecter l'indicateur de reprise cur erreur 2. Systeme solon la
revendication 1, dans loquel le-    etabli A un noeud ayant un indicateur
de reprise ditsignal d'arrivee d'evenementestsous laforme      sur erreur
quo l'on pout etablir, d'un bloc nul.
transmettre un bloc A partir dudit noeud vers le terminal adresse dans le
cas oO l'indlca- 3. Systeme selon soit la revendication 1 solt la re-  35
tour de reprise demandee sur erreur et l'indica- vendlcation 2, dans lequel
Is moyen (18) pour re-   tour de reprise sur erreur sont etablis,
transmission est prevu pour retransmettre un              rejetertout bloc
quelconque dans le cas ob) 



group. de blocs rejet6s, soul le premier bloc du     l'indicateur de
reprise demandee sur erreur est groups ayant l'lndicateur de reprise sur
erreur      6tablietoO l'indicateurde reprise sur orreur de ce 6tabll et le
reste du group. ayant l'indicateur de   40  bloc n'est pas etabli, et
reprise sur erreur non 6tabli.                            remettre A l'etat
initial l'indicateur de repri- se sur erreur etabli sur d6tection de
l'indlcabtur 4. Systeme selon l'une quelconque des revendica-        de
reprise sur erreur etabli dans un bloc, audit tions pr6cedentbs, dans
lequel une pluralit6 de      noeud. blocs consttue un appel virtuel
transmis cur uno   45 voie d'acheminement fix6e dans le reseau et      9.
Proced6 sclon la revendication 8, dans lequel le- dans laquelle ledit noeud
affecto un Indicateurde    dit signal transmis par ledit noeud au terminal
de reprise demandbe cur erreursp6cifique A chaque      destination est sous
la forme d'un bloc nul. appel. so   10. Proc6d6 selon, solt la
revendication 8, solt la re- 5. Systeme selon l'une quelconque des
revendica-        vendication 9, dans loquel un groupe de blocs re- tions I
A 4, dans lequel l'6venement pr6d6fini est  jetes est retransmis, soul le
premier bloc du grou- un encombrement ou un encombrement anticipe
pe ayant l'indicateurde reprise sur erreur 6tabli et audit noeud.
le restb du groups ayant l'indicateur de reprise ss      sur erreur non
Mtabil. 6. Systeme sclon l'une quelconque des revendica- tions I a 4, dans
lequel l'ev6nement pred6fini est  11. Procede sclon l'une quelconque des
revendica- la reception d'un bloc errone audit noeud.          tions 8 A
10, dans lequel une pluralite de blocs 9    17                 EP0552216Bi
18 constitue un appel virtuel transmis sur une vole d'acheminement fixeo
dans le r6seau et dans le- quel ledit noeud affecte un indicateur de
reprise demandee sur erreur specifique a chaque appel et pour chaque sens
de transmission.      5 12. Procede selon l'une quelconque des revendica-
tlons 8 a 11, dans lequel l'ev6nement pr6defini est un encombrement ou un
encombrement anti- cip6 audit noeud.                         10 13. Proc6de
selon 'une quelconque des revendica- tions 8 a 11, dans lequel l'6v6nement
predefini est la r6ception d'un bloc erron6 audit noeud. 15 14. Proc6de
selon l'une quelconque des revendica- tions 8 a 13, dans loquel le r6seau
de communi- cation est un r6seau de communication base sur des stations de
retransmission. 20 25 30 35 40 45 50 55 10    


