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1 - Title: ARRANGEMENT AND METHOD RELATI NG TO PACKET

SWTCH NG 5 TECHNI CAL FI ELD The present invention relates to a
packet switchi WQ9%#T8hgenent for sw tching information RCIEERY412

bet ween a nunber of input |inks and a nunber of output |inks. 10

The invention also relates to a packet switch for sw tching packet s
froman input side to an output side thereof for packets havi ng m xed
or different quality of service QoS. 15 The invention also relates to a
met hod of switching information packets frominput |inks to output

links via a switch core.
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Title:
ARRANGEMENT AND METHOD RELATING TO PACKET SWITCHING

TECHNICAL FIELD

The present invention relates to a packet switching arrangement
for switching information packets between a number of input links
and a number of output links.

The invention also relates to a packet switch for switching
packets from an input side to an output side thereof for packets
having mixed or different quality of service QoS.

The invention also relates to a method of switching information
packets from input links to output links via a switch core.

8till further the invention relates to a method of controlling
the flow of ATM (Asynchronous Transfer Mode)} cells through a
switching arrangement.

STATE OF THE ART

In communications systems information can be transported in the
form of packets. Information can thus be said to be collected or
grouped in a number of units, i.e. divided into a number of
units. Each packet comprises a data field and a header. The
header is the preamble of a packet and it contains address
information such as destination address, possibly origination
address etc. but also control bits. A cell is a short packet
having a predetermined number of bits and cells are used for
systems operating in ATM-mode.

Packets (or cells) are in now existing communications systems
routed from an origination to a destination via a number of
packet switches. The address information in the header is used by
the switches for routing the packets to, or in the direction of,



Still “further the invention relates to a nethod of controlling t he
flow of ATM (Asynchronous Transfer Mdde) cells through a 20 swi tching
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5 switch. There may also be a high number of output 1 nks connected
to the switch. Altogather the switching procedure is complicated
and difficult to handle. A switch may operate in synchronous
transfer mode (STM) or in asynchronous transfer mode (ATM). In
ST™ a so called frame reference is assumed which is a common time
10 reference, among different terminals. Each slot in a frame is

used for the connection between two terminals.

In ATM packets or cells are transported by each terminal without
time reference.
15
Generally for a packet switch in operation it is possible that a
number of packets from different destinations arrive at the
switch at the same time via different input links which for
example may have the same output link as their destination. There
20 may also be a high number of input links but merely a limited
number of output links so that the input links compete. However,
an output link cannot handle but one packet or cell at a time.
This means that the other packet (or packets) must be stored
temporarily in a buffer. If however many packets are addressed to
25 the same output 1link, the buffering capability wmay not be
sufficient but packets may even be lost. Even if there is room in
the buffer, one or more packets must stay in a queue in the
buffer during one or more time slots while repeatedly doing
attempts to be switched. While generally referring to packets, it
30 should be clear that cells are meant in the case of ATM.

Of course many different attempts have been done to solve these
problems and further problems related thereto.

35 Packet switching can be done using different buffering methods.
According to a first method input buffering is used which means
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having a large capacity can be built. However, in the cease as
referred to above, a number of packets which each are the first
10 in the respective queue, may have the same destination. Then only
one buffer can be dealt with at a time. While one buffer is
served, the packets in the other buffers having the same
destination will have to wait as well as consecutive packets in
these latter buffers which have or may have other destinations.
15 This means that the capacity of the switch will not be used in an
optimal way. One way of alleviating these problems has been to
provide the switch with output buffers wherein an output buffer
is provided for each outgoing link. Then packets £from the
incoming links can be written into the buffer of the addressed
20 output link. However, in this case a :nmnber of packets may arrive
substantially at the same time from ‘a number of different input
links or even all. This puts high demands on the output buffers
and they are required to have a bandwidth which is enough for
writing data from all input links at' a speed at which no packets
25 are lost. This is complicated since for example ATM switches may
operate at data rates of e.g. 150 Mbits/s. It is clear that at
high rates, in order to avoid losses of packets, very high
reguirements are put on the buffers, otherwise losses will have
to be accepted. |
30
To summarize, switching arrangements are known which use only
input buffers, only output buffers or a combination of both. &
most frequently used switching arrangement has applied the
principle of switching packets into the switch core in a given
35 order and then a free output buffer is searched for by the switch
core. It is also known to stop the switching of packets if the
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this means that a separation of different gqueues depending on QoS
5 is required in the buffers since packets having different QoS put
different requirements on the queues. In the worst case it may be
necessary to have a gueue separation, i.e. a number of different
queues depending on QoS, for the inlet port or inlet unit of a
switch due to the traffic concentration from different input
10 links, a further queue separation for the switch core due to the
traffic concentration towards the outlet ports or outlet units of
the switch and still a further gueue seaeparation towards the
outlet unit or outlet part of the switch due to the traffic
concentration towards different output links. This makes the

15 switching arrangement both complicated and expensive.

WO 94/14266 discloses a flow control system for packet switches
including input buffers as well as output buffers. A detecting
device is connected to each output buffer to detect high buffer
20 content. The status of the'_ fullness of the output buffer is
continuously transmitted to an access device. The access device
comprises at least one input buffer and throttling means. Thus,
when the fullnes level of any of the output buffers, exceeds a
predetermined level, the traffic to that output buffer is stopped
25 and stored in the input buffer on the link concerned.
This document, however, does not provide any solution when
packets have different QoS.
Furthermore, it is based on throttling having the drawbacks as
discussed above.
30
UsS-A-5,079,762 shows an ATM switching system which uses waiting
buffers for routing high QoS cells during congested traffic.
However, also this system involves a complicated switching
arrangement and does not in a satisfactory way solve the
35 problems.
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' 15
Therefore a switching arrangement and a switching method
respectively are provided wherein information packets on a number
of input links are switched through a switch core to a number of
output links. The destination address is given by the packets. It

20 should again be noted that for ATM-mode the packets are in the
form of cells. Main buffering means are arranged on the input
side in which the packets are stored in different queues. The
switch core comprises a registering arrangement which contains
information on the sending status of each of a number of inlet

25 units to each of which a number of input links are connected. The
receiving ability of the output links is directly or indirectly
monitored by monitoring means and the switch core is provided
with information relating to the receiving ability thereof which
information e.g. indicates when an output link is able to receive

30 a packet.

Using this information the switch core finds an inlet unit which
is able to send a packet. Means are also provided for finding a
queue in a main buffering means from which a packet may be sent.
35 Advantageously each of, or at least a number of, the output links
each comprises a separate, small output buffer. The receiving



I nput: buffers, only output buffers or a conbination of both. A nost

frequently used sw tching arrangenent has applied the principle of

swi tching packets into the switch core in a given 35 order and then a
free out put bwiofenrigs searched for by the switch core. peTAEYOLIAP
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buffers get overfilled and cannot accept nore packets. If nor eover the
swi t chi ng conponents of a network are expectged to handl e services of
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outl et ports @an outhet umlits Iof an advantageous embodiment the switch core may
also comprise a second signalling arrangement particularly
comprising a number of second signalling units, one for each
outlet unit wherein the first signalling unit provides the
10 corresponding second signalling unit with information about the
receiving ability of an output buffer. More particularly still
the second signalling unit may establish a connection between an
inlet unit able to send a packet and an output buffer able to
receive a packet. The second signalling unit particularly
15 establishes via the registering arrangement of the switch core
whether an inlet unit is able to send a packet and if so, which
inlet unit. Advantageously the arrangement is connection
oriented. In an advantageous embodiment the switch core comprises
a number of small core buffers, one core buffer for each outlet
20 unit,

Moreover, advantageously the inlet unit able to send a packet
selects a gueue from among the gueues present in the main
buffering arrangement or particularly the main buffering unit
25 corresponding to. that particular inlet unit. In each main
buffering unit the incoming packets can particularly be arranged
in queues at least depending on QoS. O0f course the queues may
also be arranged depending on other criteria or on further
criteria as well. Advantageously, a packet is only switched
30 through the switch core if it has been established that the
switching from the input side to the output side, i.e. from the
inlet unit to the particular output buffer really can be
completed. In an advantageous embodiment, information about which
category of packets, or even more particularly which QoS, that
35 can be accepted by the output buffer, is provided to the inlet
unit via the signalling arrangements or via the switch core.



the switch and still a further queue separation towards the out | et
unit or outlet part of the switch due to the traffic concentration
tqowards different output links. This makes the 15 switchin arran enent
both conpl i cate@9UHa8expensi ve. WO 94/ 14266 di scl oses @Bntro
system for packet sw tches I ncluding i nput buffers as well as out put
buffers. A detecting device is connected to each output buffer to
detect high buffer 20 content. The status of the fullness of the out put
buffer is continuously transmtted to @ access device. The access
devi ce conprises at |east one input buffer and throttllng means. Thus,

when the ful | nEhe naghets agaparticydagilypse anlled ATMGeLkS)s ize. the switch

predet er mi ned épacates in A'MTM-lba@el 0 t hat out put buffer I s stopped 25 and
stored in the input buffer on the |ink concerned. Thi s docunent,
however, does not provide any sol ution when packets have different
QoS. Fur t hepechket switich Forecawitchingipacketshivomganhinput ikde with a
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are arranged in a number of gueues. The arranging in different

queues is due to the packets being of different categories, for
10 example they may have different QoS but they can also be arranged
on the basis of other criteria such as output link etc. To each
output link a small buffer unit is arranged on the output side
and means are provided for detecting if any of the output buffers
is capable of receiving a packet and if so, a free inlet unit is
15 found, or searched for, so that the switching through the switch
core is controlled by the capability of receiving packets of the
-output buffer. Most advantageously informatibn is provided via
the switch core to the inlet unit about which category of packet,
e.g. which QoS (or Q0S:s) can be received by the particular
20 output buffer so that the inlet unit can search for a queue'
holding packets of that particular QoS and thus send a packet:
from that gueue to the output buffer if such is available.
Advantageously, when an output buffer and an inlet unit as
referred to above have been found, a connection is established
25 between the inlet unit and the output buffer. Thereupon the inlet
unit founds an appropriate queue. A packet from the particular
queue is only switched to the output if it can be switched all
the way through.

30 A method of switching information packets from input links to
output links via a switch core is also provided. A main buffer
unit is provided on the input side to each of a number of inlet
units. Each of a number output links is also provided with a
small output buffer. When an output buffer able to receive a

35 packet is found, the switch core is informed about that. via the
switch core is then searched for free inlet unit which is able to
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sw tching arrangenent and a swi tching nethod respectively which is

sinpl e and eagy dr87786 fabricate and inplement and for whigdyrdgeeeisz
I npl ementation costs 5 are | ow. Mor eover a swi tching arrangenent

etc. is needed which has a high capacity, which to | argest extent
possi bl e avoi ds | osses of packets and whi ch can handl e information
with different QS 10 without deterioratiqag or affecting the QS and
whi ch can operate I n ATM node. A swi tching arrangenent is
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of OUt Plind palkket B8 SGStEREd & @l utSbdE¥ER, by the packets. It
20 shoulsd agal nbt%e not eg tﬁat for ATM node the packets are in the
Advantageously packets incoming on input links are arranged in
different queues in the respective main buffer units depending on
category such as QoS:s etc. Most advantageously the input unit is
. provided with information about which category or categories that
10 can be received by the output buffer and the inlet unit selects
a gqueue depending on the given information. The switch
particularly operates in ATM-mode.

The concept of the invention is applicable irrespective of used
15 flow controlling methods. In a advantageous embodiment however a
flow controlling arranged as described in the simultaneously and
by the same applicant filed patent application “Arrangement and
method of packet flow control" which is incorporated herein by
referance.
20
It is an advantage of the invention that the gueue arranging and
handling is concentrated to the input side of the switch. It is
another advantage of the invention that the switch core is small
and easy to implement.
25
Yet another advantage of the invention is that no switching
occurs until it is established that there is a route through the
switch to an output buffer, which gets even more advantageous as
the number of categories or particularly the number of QoS:s is
30 high.

It is also an advantage that the capacity of the switching
arrangement is used in an efficient way and that no packets/cells
unnecessarily have to wait in gqueues. '

35
BRIEF DESCRIPTION OF THE DRAWINGS



.formof cells. Main buffering nmeans are arranged on the input side in
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nunber of input |links are connected. The receiving ability of the
output links is directly or indirectly noni tored by nonitoring neans
and the switch core is provided with information relating to the
receiving ability thereof which informati on e.g. indicates when an
output link is able to receive 30 a packet. Using this information
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according to the invention,

FI1G 2 is a schematical flow diagram describing the
switching procedure.
10
DETAILED DESCRIPTION OF THE INVENTION
In Fig 1 a switching arrangement comprising a switch core B and
two inlet ports 16A, 16B with two inlet units 7a, 7B is
illustrated. (The description mainly refer to data information
15 transfer from input ports to output ports, however, data
information can also be transferred in the opposite direction).
Information packets are incoming on a number of incoming links
la, 2a, 3a; 1b, 2b, 3b. The packets are coming in from different
terminals having different grades of service or mixed guality of
20 service QoS. The input links 1A, 1B (la,2a,3a;1lb,2b,3b) of inlet
ports  16A, 16B are concentrated or multiplexed in the
multiplexers 2A, 2B respectively and a channel selection is
carried out as indicated in the figure wherein it is merely
schematically indicated where a multiplexed channel selection
25 e.g. of the type ATM VP/VC {Virtual Path/Virtual Channel) may
take place. In a demultiplexer 3A, 3B a demultiplexing is carried
out at least per QoS. a demu'ltiplexing may also be done relating
to outport 17A, 17B, i.e. splitting up per outport, for point to
multipoint connections or in relation to other criteria or
30 categories; either one or more. The information packets on the
connection links 43, ., are arranged in a main buffering unit 5A in
a number of different gueues 5A, ; and the same applies for the
connection 1links 4B,;. The main buffer units 5A, 5B are
comparatively large and thus have capability of storing many
35 information packets when needed.



ability of these small output buffers is then detected or nonitored to

provi de information about the receiving capability of the

carrespondi ng out put |ink. The nonitoring nmeans may particularly
conprise a nuwdertess first signalling arrangenents 5 of pirRRediie
nonitors the output buffers of the output |inks of an outlet unit. In
an advant ageous enbodi nent the switch core may al so conprise a second
signal ling arrangenment particularly conprising a nunber of second
signalling units, one for each outlet gnit wherein the first

signalling unit provides the 10 correspondi ng second signalling unit with
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on further this particular embodiment the switch core 8 comprises a small

core buffer 15A, 15B for each outlet port 17A, 17B or outlet unit

. 9A, 9B. The switch core 8 moreover comprises second signalling

15 means 13A, 13B, the functioning of which however will be

explained more fully after the description relating to the output

side of the switch core 8. The switching arrangement comprises

two output ports 17A, 17B respectively. The output ports 17A, 1l7B

comprise each an outlet unit 9a, 9B receiving cells from the

20 switch core B. From each outlet unit 9A, 9B there are two output

links 8A; ,; 8B, ,. To each output link a small output buffer 10A,,

10a,; 10B,, 10B, is arranged. Signalling means in the form of a

first and a second signalling unit 12A, 12B; 13a, 13B

respectively are arranged for monitoring/detecting the gueue

25 status in the respective output buffers of the corresponding
outlet unit.

The first signalling units 12A, 12B provide the second signalling
units 13A, 13B, wherein a first signalling unit cooperates with

30 the corresponding second signalling unit of the same output port,
with information.

In the status register 14 information is stored about the current
status of the input units 7A, 7B and the second signalling unit
35 13A, 13B which has received information from a first signalling
unit 12A, 12B that an output buffer is able to receive an



criteria as well. Advantageously, a packet is only sw tched 30 t hr ough

the switch core if it has been established that the switching fromthe
ihput side to the output side, i.e. fromthe inlet unit to the
particul ar ouMRXA7/1BWBf er really can be conpl eted. | n arPGRNESSPHIROUS
enbodi ment, information about which category of packets, or even nore
particularly which QS, that 35 can be accepted by the output buffer, is
provided to the inlet unit via the signalling arrangenents or via the
switch core. W97/ 17786 11
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The information from a first signalling unit that an output
buffer is able to receive a cell may advantageously also contain
further information relating to which categories, or in this
10 particular case which QoS:s that can be received. This
information is received in the second signalling unit which
passes on the information to a found free inlet unit. The
registering arrangement 14 or particularly the status register
contains information on sending and not sending inlet units
15 respectively. Moreover the register may comprise various
prioritizing functions which can be more or less complicated.
This will however not be further described herein since the
functioning of such registering arrangements is known per se and
the registering arrangement is chosen depending on the particular
20 application and the needs and requirements thereof.

An inlet unit 7A; 7B that has been informed about a free output
buffer 10A,, 1DA,; 10B,, 10B, checks the queues of the
corresponding main buffer 5A; 5B to see whether there is any
25 queue in the buffer corresponding to that particular QoS (of
course more than one QoS could be acceptable by the output buffer
for example there can be an upper or a lower limit relating to
QoS etc). If a cell of the corresponding QoS is found in the main
buffer 5A; 5B, a connection is established between the free inlet
30 unit 7A; 7B and the output buffer 10A,, 10A,; 10B,, 10B, able to
receive a cell. A cell can then be switched through the switch
- core 8 to the concerned output buffer 10A,, 10A,; 10B,, 10B,.

Thus the switch core can keep the input ports informed about the
35 traffic concentration status for different QoS:s.



gueues is due to the packets being of different categories, for 10

exanpl e they may have different QoS but they can al so be arranged on
the basis of other criteria such as output link etc. To each out put
link a smal | wWoMfaT8€nit is arranged on the output side PCTHMsORENS ar e
provided for detecting if any of the output buffers I s capabl e of
receiving a packet and if so,- a free inlet unit is 15 found, or searched
for, so that the switching through the switch core is controlled by
the capability of receiving packets of thejz out put buffer. Most

advant ageously information is provided via the switch core to the

inl et unit abiot thei einbodirent yasfshowkein Fig. 1 etlip switdh Qe B fighsly)
can be receiv 1Iu|t%£] I 0, t t t £t

can search foggmpﬁue%% &% %f gﬁgé%kgap& %Jg%r r}§rat’| ggéérg%sﬁj’ f%us
send a packetoutletuyny Shat ﬁue’ﬂé% BepRe that @ellsgs o€ diffenant Q6S can go
av?l I ablje thr&dgmntneesuﬁéycowenuﬂﬂeﬁwmowfm eéufl Bt Zﬁégauf)weléys
referredgto e CARES S

the inlet um? etl(?)% %m%h%eu on he |n S‘HA' g[ﬁ%
an appropri atéPa%ue athpﬁa@ﬁ%e@ fr’eﬁn tﬁéabhﬁﬂl c@ngr it  @lege | fagilitates
swi tched to thﬁpwaﬂfon toﬂiaihdJ@wﬂWcthaﬁt§| tince it hElV6Ws td¥ Bt to30

A et hod of switchi ' r t|o ackets om | npu Links,to out put
AR 20 d B A %?%VPanaa" B 8p OUTPOTR; ¢ g

provi ded on the input side to each of a nunber of I nl et units. Each of

3% nunbermogt p?!tcél:[”@ad %eabté%ﬁéévf&ﬁﬂ dﬂstg.m&t unit 8 :cmoatpuitaﬁbgg,ﬁ@rum
en an ou pu e to receive a ac is fo e

core is inforf® ch‘ x g‘f vers sﬁ’fge‘ﬁé({’bqﬁlg ﬁeh“s%‘é?i?y\!gé

free inlet un%-vﬂ#ch i S able to

The second signalling units 13A, 13B receive signals from the

15 first signalling units 12A; 12B and search the status register 14
to find a free input port or inlet unit. Of course the signalling
units 12A, 12B; 13A, 13B can also have other functions in the
cooperation between the registering arrangement and the second
signalling unit may also take any other convenient form, i.e. the

20 second signalling ﬁnit could -'find a free inlet unit in any
convenient way other than by going through all the inlet units
one by one etc.

The status register 14 can ;‘:‘or example provide the second
25  signalling unit with information on a free inlet as soon as it
receives a signal from the second signalling unit that a free
inlet unit is needed etc. However, when a free inlet unit has
been found, the second signalling unit may for _example send a
status word to inform the inlet unit on which QoS that is
30 receivable or which QoS:s that can be received. The inlet unit
may then either send a cell to the output buffer or immediately
reject. Thus it can be said that the signalling units of the
output buffers control the traffic flow. As already mentioned
above, 1t does not have to be QoS that is used for controlling
35 purposes but it may be based on other criteria. The meaning of
QoS is here only an internally configured relation for the switch
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8 . send a packet. A connection is set up through the switch core
bétween the free inlet unit and the output buffer able to receive a
packet and if ZmSTIPSopri at e packet is found by the inlet unPCT/SE®6/01412t he
packet is switched to the output buffer. 5 Advant ageously packets

I ncomng on input |inks are arranged in. di fferent queues in the
respective main buffer units dependi ng on category such as QS:s etc.
Most advant ageously the input unit is paovi ded with information about

whi ch category or categories that 10 can be received by the output buffer
and the inlet cere batwasrs inportaandeoaetpndi ng on the given information.
The switch particularly operates in ATM node. The concept of
the invention is a%[o blelrre ective of ontrollin

ed 15 flo
methods. I n a B9 5. ABS (PR ROTTaREsRAlng dueuq hapdling op the) input
arranged as deside losh ifoxt bsample | benuseds fprasaparating different ATM QoS or

5 for separating different output links. In another embodiment it
may relate to the separation of a numerically high number of
connections from a numerically low number of connections or for
separating connections from each other depending on their
arranging into a priority scheme or simply to separate important

10 connections from non-important or less important connections. It
is obvious that also a number of other alternatives or any
combination of alternatives is possible.

The invention will now be described under reference to a
15 particular case, also under reference to Fig. 1.

As illustrated in Fig. 1 the first signalling unit 12A which

monitors the queue status or the fullness of the output buffers

10A,,10A,. Detection or monitoring can of course be done in any

20 convenient manner of which a number of different methods are

known per se. A number of different conditions may form the basis

for the result to be transmitted to the switch core 8. For

example it may be enough that the output buffer can receive one

cell or a packet or any g:i.\}en number of cells or packets or

25 packets of a given size or packets of a given QoS etc. This can

be seen as two different aspects, one relates to the different

QoS or different categories as referred to above and a second

relates to other criteria such as for example a group of buffer

units having to be able to receive packets in order to provide a

30 signal or to initiate the sending of one or more packets etc. The

latter aspect is however not important or necessary for the

) functioning of the present invention; it is merely mentioned to
illustrate that also other conditions etc. may apply.

35 According to the embodiment described herein, the first
signalling unit 12A, monitors the queue status of the output



by the sane applicant filed patent application "Arrangenent and met hod
of paeket flow control” which is incorporated herein by reference. 20
It is an advantage of the invention that the queue arrangi ng and

handling is q¢aAmMssated to the input side of the swtch. Ii.c-t,gngmun
anot her advantage of the invention that the switch core is small and

easy to inplenent. 25 Yet anot her advantage of the invention is that
no swtching occurs until it is established that there is a route

t hrough t he switch to an out put buffeh whi ch gets even nore

advant ageous as t he nunber of categories or particularly the nunber of

QoSt shl s 30 bdm& mA,. 'rhét de%ealésat%@ iﬁ!téﬂiuaﬁfoﬁhfé éﬁa&m&a&%eat ¥oOthéhe
sw t chi ng

packet s/ cel | §°°°“d giﬁ ‘I'?‘eﬁajil’g\ ?qn? \eﬁ]:i’fslf‘%ﬁ m%%" LA A inBﬂpggers

DESCRI PTI ON GéniHEnDRhw t&¥erse direction V\@fgthwﬁﬁﬁtus is that the output
PCT/ SE96/ 014%ffer 10A, is able to receive a cell from the switch core 8, a
5 free inlet unit will be searched for. In this case, the first
signalling unit 12A reports the queue status to the second
gignalling unit 13A of the switch core 8. According to another
embodiment, it is however possible that signalling only occurs if
there is free buffer space, i.e. if a cell actually can be
10 received. In the status register 14 information is gathered on
which inlet units currently are free or not free respectively.
This means that they are sending or not sending respectively. As
referred to above this register may comprise more or less
advanced functions relating to priorities etc. The signalling
15 unit 13A carries out a search in the status register 14 to find
a free inlet unit. If the second signalling unit 13A finds a free
inlet unit, in this case it is supposed that inlet 7B is free,
this is reserved for a connection towards the output buffer 10A,.
A connection is then established.

20 |
The reserved inlet unit 7B then selects a QoS queue of the
receivable kind from the main buffering unit 5B and checks
whether it contains any cells which could be switched to the
output buffer 10A,. If the selected QoS gueue contains such a
25 cell, the cell is switched to the output buffer 10A, if it can be
switched. Otherwise no switching occurs. The second signalling
~unit 13A is then informed on the result of the transmission, e.g.

that the transmission has been successful.

30 As can be seen from the above description the gqueue handling of
the switch actually takes place in a free inlet unit and the
corresponding main buffering unit and it is actually the
signalling unit of the outport that controls the traffic flow.
Thus the switch core can handle QoS signalling in combination

35 with a small queue on the output side why the gqueue handling as
referred to above is concentrated to the input port, in short



9 . Theinvention will in the followi ng be further described in a
non-Limting way under reference to the acconpanying draw ngs in

whi ch: 5 - FIG1 il lustrates one enbodi nent of a swi tching
arrangenent Wwo97/17786 according to the invention, PCT/SESSI0Bi12

Is a schematical flow diagram describing the swi t chi ng
procedure. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON In Fig 1 a
swi t ching arrangenent conprising a switch core 8 and two inlet ports
16A, 16B with two inlet units 7A, 7B is 15 illustrated. (The description

mainly refer to data information 15 transfer from input ports to output
ports, hoyvevau_;o féférred to ia¥ dnperiton can al so be transferred in the
opposite direction). | nformati on packets are incom ng on a nunber of

i ncom ng |inks la, 2a, 3a; |b, 2b, 3b. The packet in f

di f f.er ent It isr APnAAVEREIgR LAY f%rﬂ“ﬁfﬁf&e@ igi : gf%gwée%cnmarlom
quial ![ ty of Zomﬁermalﬁh{j iEhe;ampntrhtaﬂs thA theB inipmt? pegtsl [Bidices Whis
inle p ?mﬁﬂ at, o] I tﬂaq.ltg

mul t'i pl e;er S %&%sr é%arct rvel ﬁl{éﬁ Qﬁgﬁﬁfel cgdeLte pince éﬁﬁ'.agl{ril e:lgfh ©

out as indi cacouneation Wi’@}hr%%@ﬁe@?ﬁ iwhereine pary y Cfor at least Some ¢
these QoS:s) flow regulation of the type ATM ABR is required.

Furthermore the size of the switch core can be kept wvery small.
This is further discussed in the patent application "Arrangement

10 and method relating to packet flow control” as referred to
earlier. In said document e.g. ATM ABR signals are discussed.
Such signals are difficult to handle in an efficient way e.g. as
far as flow controlling is concerned since they as such comprises
two types of signals namely those being guaranteed a significant

15 proportion of bandwidth and those being not. Then the flow
control of said document can most advantageously be combined with
the switching according to the present application.

In Fig. 2 a schematical flow diagram is shown in order to

20 facilitate the understanding of the invention. 101 indicates that
the queue status 1is checked for input buffer N,, wherein "i"
indicates the number of a particular output link for a given
output port. The queue data is forwarded to the switch core, 102.
There is established whether the output buffer N; is able to

25 receive a packet. If it can not, the queue status of the next
output buffer is checked i.e. i = i+l etc. If however it is
detected that the output buffer N, can receive a packet,
available QoS(s) is/are reported to the switch core 104, i.e. in

this case the second signalling unit of the switch core. A search

30 106 has to be done to find a free inlet unit, advantageously the
second signalling unit carries out a search through the

- intermediary of a status register 105. If no free inlet unit is
found, either the search for a free inlet unit is continued or

~ another output buffer is monitored to see if it can receive a

35 packet. If on the other hand a free inlet unit is found, a
connection is set up 107. The found inlet unit is then informed



schematically indicated where a nultiplexed channel selection 25 e.g. of

the type ATM VP/VC (Virtual Path/Virtual Channel) may take place. In a
demul tiplexer 3A, 3B a denultiplexing is carried out at |east per QoS.
A denul ti pl exvogrivss al so be done rel ating to outport péfsedeiddarz - €
splitting up per outport, for point to mul ti poi nt connections or in
relation to other criteria or 30 categories; either one or nore. The

i nformati on packets on the connection links 4Alerr], are arranged in a
mai n-buffering unit 5A in a nunber ofygifferent queues SAlerr] and the
same applies for the connection links 4B[err] The main buffer

units 5A  Fbowte availab®8PoS! b¥ ethie | GlfputBhAfees 108V e1AaR0YI khby glbéue

storing many L nf Qrmat.i on et.s en need MD 9 /17786
PCT/SE96/Ol4f%ndling %gﬂ% fﬁggiatedML éhe f%&et uqﬁf sea ;

i nformati on gueket fonycedisconrpackeaks of Asnvcof). tumaqmslsmding Qndyin
contai n i nf OiRY m@AAnCHuEeer Gn@BCof OBAIA ididt QirAR!. AACHCDSis estEanhed

xarpl 6 3 ake WREHRS, Fpefe AR 257, avets o5 SRLLE ik P, SriBippnaing Bos ana
thus whether a convenient cell has been found. If this is not the
case, the procedure may either be to search for a free inlet unit
or according to another embodiment to check the queue status of
the next output buffer.

10

The found cell is then switched to the output buffer, in 112 the
result of the switching is reported to the switch core.

It should however be clear that the invention can be varied in a

15 number of different ways. The invention is of course not limited
to embodiments wherein there are only two ports but there can be
any other convenient number of ports. Two ports are merely used
to exemplify the invention for reasons of clarity.

20



5 the main buffer units 5A and 5B respectively the packets, which
hereinafter will be denoted cells referring to this particul ar

erfbodi ment, can be fetched by the respective inlet unit 7A .

al t hough the iWM@&HIT8M of course applies to packets in a nor Ed’s”"ﬂé‘ﬁer al
sense. A sinple switch core 8 is provided which conprises 10 a

regi stering arrangenent 14 or a status register and anong

sending status of the inlet units is collected. In AHIS BHEET HASBEEN
enbodi nent the switch core 8 conprises a snd¥l core buffeREP].AGEDlSB
for each outlet port 17A, 17B or outlet unit 9A, 9B TnE swWrtTirtore'8
nor eover conprises second signalling 15 means 13A, 13B, the functionrng

of which however will be expl ai ned noLRIMsIl |y afte
relating to the out put side of the switch core 8. Q mﬁ“"gl”w

arrangenment conpri ses two out put ports 17A, 17B respecti e
out put ports 17A, 17B conprise each an outlet unit 9A 9B receiving
cell's fromther20a peaditeth w1ec1&nd=raarm§émawmbrumt&ﬁ1n68ﬂmma¢mn

two out put i er 88 To a t g N

buffer 1QA pac% ??}”' %B[er%ﬁB[ etrer n%gga%r}:lgedk']%;ggl I |e%&§§éﬂs
in the form of informatijany mSamendnwmmt rieppautl tlinks (2AR1B33andi1aB
respectively apnidr w%tfl% ﬁaﬂtéowmgmbe%haaﬁiﬁaetate%r o¥ duthutn

the respective t orr pon Qutlet unit.
The f1rat si grkiiihg WWhie bEhs A1kl Cohia "Sikebibment cBREFPHG!
units 13A0 13B, wherein a first si gnal ling unit cooperates with 30 t he
co][ respondi ng ReGPNBuBt&rtid | REandi (58 SBheagpaRgedlt BH! thR tinput s¥8éNfor
| nformation. storing information packets from the input links in a number of

gueues,

characterized in,

15 that the arrangement further comprises:

a switch core (B8) comprising a registering arrangement (14) for
registering the sending status of the inlet units (7A,7B),

20 means for detecting/monitoring (12A,12B;13A,13B) the receiving
ability of the output links (11A,,11A,,11B,,11B;) and for providing
- the switch core (8) with information thereon,

means for setting up a connection between an inlet unit able to

25 send an information packet and an output link able to receive a

| packet, the main buffering means comprising a number of main

buffering units (5A,5B), in each main buffering unit the incoming

packets being arranged in quéues at least depending on QoS and in

that means are provided for selecting from the queues in the main

30 buffer units (5Aa,5B) a' gueue from which an information packet can
be sent.

2. The arrangement of claim 1,
characterized in,

35 that
wherein at least a number of output links (11A,,11A,,11B,,11B;)
-
Beenk\eﬁird



In the status register 14 information is stored about the current .
status:of the input units 7 ~second signalling unit 35 13A,

13B whi ch has received i nforna | signalling unit 12A,
12B that an owbpwirmeffer is a “m“ \Wa\l Hm POMRESG613E7 86
PCT/ SE96/ 01412 11

i nformati on packet, i.e. here a ceII searches in the stafy |at F
14, input unit by input unit, to fi nd a free i nput unit ej Ri %&%& BEgNt

unit which is not sending but which at | easig t heor sen
a cell. Signalling is in the figure 5 Il Tustrated by dashed l'ines.
~The informati @ach’ 0M gomprEdesi gnal | | ngeparatéhat amadlit putoutput bUfo!fei':S
able to recelv 6+ q&%:@ﬁ¥gntageously al so contain further

i nformation r g L] r dtegories, or in this 10 particular case
which QoS:s that can received. This I nformation is received
In the second S|gnaII|ng un|t whi ch passes on the information to a

found freg inle T“g'arrlggement of claim 2,

characterized in,
that the means for detecting/monitoring (12a, 128) the receiving
ability of the output links are arranged to detect/monitor the
gqueue status of the output buffers (10a,,10a,,10B,10B,).
10
4. The arrangement of claim 3,
characterized in,
that the means for detecting/monitoring the gueue buffers
comprises a first signalling arrangement (12A,12B) for monitoring
15 the output buffers (10a,,10A,,10B,10B;) of the output links.

5. The arrangement of claim 4,
.characterized in,
that the first signalling arrangement comprises a number of first
20 signalling units (12A,12B), one for each outlet unit (9A,9B).

6. The arrangement of claim 5,

characterized in,

that the switch core (8) comprises a second signalling
25 arrangement and wherein the first signalling units (12A,12B)

provide said second signalling arrangement with information on

the receiving ability of the output buffers.

7. The arrangement of claim 6,

30 characterized in,
that the second signalling arrangement comprises one second
signalling unit (13A,13B) for each outlet unit (9A,9B), wherein
a first signalling unit of a particular outlet unit communicates
with the second signalling unit of the same outlet unit.

—‘_/;.d-—

"

35
8. The arrangement of claim 7,



regi stering arrangenment 14 or particularly the stat us register

contai-ns information on sendi ng and ' et units 15
respectively. Moreover the register vari ous

prioritizing fUAETATME which can b m&‘\g‘h rrpl i cat ed PCI/SE9601433; 5

wi |-l however not be further descri snce t he functioni ng of
such registering arrangements is kndwn® per se and the registering
arrangenment is chosen depending on the particular 20. application and the
needs and requirenents thereof. An 1%l et unit 7A; 7B that has been’
I nformed about a free out put buffer 10A[err], 10Alerr]; 10B[err],

| OBl err] check® hife qyle@e¥ of Tthez @ @ domy espondl ng main buffer 5A; 5B to
see whet her t henex iss s%&bna5sigﬂtlﬂlﬂ\g raridte (LGRS £8B Y cdsipan dinh @svabllighing

part] cul o 0%, (Ginnect 1o§OMetGelR £’ SHbAN R Whi 15 3668ALA0LepRALT®

out put buffer or _exa € ‘an ‘upper or

relating to and @sisler unitanhlaltq)fsemeacva 8bondi ng QS is found in
the main s buffer 5A; 5B, a connectlon i s established between the free
inlet 30 uni 7B _and the_ou t buffer 10Alerr], 10A[err]; 10B[err],
10B[err] able 1o arrapgepen 5% iﬂ' &al'| can then be switched through
the switch chaa @ t:ottherc:bm:eﬁ wed dumput buffer 10Alerr], 10Aerr];

10B[err], 10B[#Hdd the seconahafgﬁmﬁw tﬁﬁtcaseawfsﬂf@@mtahemw% 1Beet$ng
I nformed about the 35 ttEiILSI&)at nce ratlggi g'tuf;ttitnle ncit EE’ren 0OgeS ‘a
10 packet upon receiving information from a signalling unit about an

output buffer able to receive a packet.

10. The arrangement of anyone of the preceding claims,
characterized in,

15 that the inlet unit (7A,7B) provides for selection among the
qgqueues in the main buffer units (5A,5B) of the buffering
arrangement.

11. The arrangement of claim 10,

20 characterized in,
that there is one main buffering unit (5A,5B) for each inlet unit

(7a,7B).

12. The arrangement of anyone of the preceding claims,

25 characterized in,
that in the switch core (8) comprises a number of small core
buffer memories (15a,15B), one per outlet unit (9A,9B) at least
for a number of outlet units.

30 13. The arrangement of claim 12,
characterized in,
- that only if a switching from an input unit to an output buffer
can be completed, a packet from a selected queue is switched
. through the switch core (8).
35
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12 . In the enbodi nent as shown in Fig. he—switch core 8 nerely
conprises a nunber of small core rs 15A, 15B, _pone for each

outlet unit 94yodHamshi s means that M‘M“g‘ﬁnt QS CpergEbema

t hrough the same core buffer withou\ m myLniegatively 5 afl¥ect ed
t hereby. Through the use of a small ert 15, '15B, Lon
is enabled and it also facilitates i npl enent at ifo ﬁEM&BEEN.
ports since it allows at |least to sone @xtent m sfi betﬁﬂﬁ.ﬂ(}&n

I nport and an outport. 10 A cell can be Tetched froman inlet umt—~AA-d

7B at the sane;y Mphg arrdngdtnts Y clain 228c£eiayvers a preceding cell to
an outlet unit 9A;, 9B The second signalling units 13A, 13B

receive signal & Pr8nFtReL 8 ® B ik & &BynaliPng units 12A; 12B and search
the status regithaer tHe smald fcoré abuffersnpmémmoids,or e.g.ct handle Gipeed

course the i Spshbflion, miiih hohtherkdBe bifbedeiBir bl tiBRLCoBLNCT

functions int cooperat | ing arfangenment and
t he second®
15. The arrangement of anyone of claims 1-14,

characterized in,
that the QoS for at least a number of input packets is different.

10 16. The arrangement of claim 15,
characterized in,
that the signalling unit of an output buffer able to receive a
packet, provides the switch core (8) with information on which
QoS that can be received, which information is communicated to an
15 inlet unit able to send a packet.

17. The packet switching arrangement as in anyone of claims

1-16,
characterized in,
20 that the switching arrangement operates in asynchronous transfer
mode (ATM).

18. The packet switching arrangement of claim 16 or 17,
characterized in,
25 that the information packets comprise ATM cells.

19. The packet switching arrangement of claim 18,
characterized in,
that at least part of the ATM cells are ATM ABR cells.
30
20. A packet switch for switching packets from an input side with
a number of inlet units (7A,7B) to an output side,
characterized in,
that a main buffer unit (5A,5B) is arranged to each inlet unit
35 {7A,7B) in which main buffer units (5A,5B) incoming packets are
arranged in a number of queues e.g. depending on QoS and in that

——

\
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signatling unit may also take any other convenient form i.e. the 20
second signalling unit could find m any conveni ent

way ot her than by going through all one b one etc.
The status regWx%A7784 can f or exarrp“ m mﬂﬂmcond 25 4!% ng

unit with information on a free inle rassm* recelvesa5|gnal
fromthe second signalling unit that a free inlet un HIS

However, when a free inlet unit has been found, the secon ] %
unit may for exanple send a status wor®Xo informt nl BF

which QoS that is 30 recei vabl e or which %@ls that can be recejved. Tne
inlet unit smady mvEfes tunditss P, LQR4, tHBduase: arrenged, for each

imediately  outpit€ldink Tiwnz,lm ADLERG 1385 ), inbahstﬂui-memekélmnmpi—avﬁed

t he out put,_buf contr tr.af f f nﬁq]
above, it does fﬁ’Et %"Né‘“?oab 'Fil'ﬁt |‘§Aiﬁtsedcﬁ? ng a2 or
pur poses but i oukpptbbufferdunit oﬁmlréphiéﬂﬁaplqﬁne) hé&nbﬁgno ound Wl@?efsi
here only gn i RbgeNeb! Yes@iXd HiIgEKet.ati on for the swtch
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21. The packet switch of claim 20,
characterized in,
that the means for finding an inlet unit able to send a packet
10 comprises signalling means (12A,12B,13A,13B) and storing means
(14) for temporarily storing information about inlet units
(7A,7B) currently available for sending packets wherein further
information about which QoS can be received is provided to said
inlet unit (7A,7B) which selects a queue in the main buffer unit
15 (5A,5B) holding that QoS.

22. The packet switch of claim 20 or 21,
characterized in,
that the packets comprise ATM cells.

20
23. An ATM switching arrangement for switching cells from an
input side to an output side of a packet switch, the input side
comprising a number of inlet units (7A,7B),
characterized in,

25 that to each inlet unit (7A,78B) a main buffering unit (5A,5B) is
arranged in which main buffer units (5a,5B) cells can be sorted
at least depending on QoS and wherein to each of a number of
output links a small output buffer (10A,,10A;,108,,10B;) is
arranged respectively, a signalling unit being provided for each

30 outlet unit (9A4,9B) which controls the traffic flow through the
switch by providing information to the switch core (8) of the

~ switching arrangement about which output link can receive which
kind(s) of cell(s), in response to which information an input
unit (7A,7B) is found which is free for sending.

\ o T\

35
24. The ATM switching arrangement of claim 23,



13 > core between inport and'BﬁfﬁﬁTT*‘*‘*-~—~Ihe signalling and the
correspondi ng queue handling on the si de can for exanple be
used for separating different ATM (’ﬂmml I’IH"’ ”uipar ating different

out put |inks.wbmrares her enbodi nent tt ¢ ate to tHoYsSES@@EMRL | ONn
of a numerically high nunber of connectlons froma nunerically | ow
nunber of connections or for separating connections T?ﬂE?ﬁﬁﬁﬂ%%H#uu;uw
dependi ng on their arranging into a priority schene |S‘?gﬂw BEEN
separate inportant 10 connections from ng® i nportant or jless Bnt
connections. It is obvious that also a nunber of other alternarrves
or any eOffbaNAat4 Qi ©fa 3 teNa@t Gvesii g possi bl e. The invention

ef eronce (o ERge ine “Rle GORiF C7n, 7o) SrecB' Y iouft, 5E; Be Tnifbaiy”

unit 12A whi cdepending mn dthe tinfogmatdont aeqatsimd thronf mnusgebvinmammt

buffers baLEsr rof i\ itipet P2hRCtiOon or nonitoring can of course be
done in y 20 conveni ent manner of which a nunber of different nethods
are nown per se. A nunber of different conditions may formthe basis

for the resul 25t A methodnefi swidatiting information packéts From inputx:himksaﬁot
may be enoughghp ttfmww& ekl REnCa8rd SCAIY Sudtida com eséin "tk RAGEHR

or any given nu er I's or packets or’ 25 packets of Qen Size or
packets of a §ften QoS etc This can

10 - providing a main buffer unit on the input side to each of a
number of inlet units,

- providing each of a number of output links with a small output
buffer,

15 .
- informing the switch core when an output buffer can receive a
packet,

~ £inding a free inlet unit able to send a packet,
20 ~- setting up a connection through the switch core,
- switching the packet through the . switch core.

26. The method of claim 25 further comprising the steps of:

25 - arranging incoming packets in gqueues corresponding to given
categories in the main buffer units,

- providing the input unit with information about which
category/categories (QoS) that can be received in the output
30 buffer,

- the inlet unit selecting a gueue depending on the information
from the output buffer relating to receivable categories.
Th—
35 27. The method of claim 25 or 26, \
characterizead in, This g h&e T

iy~



be seen as two different aspects, one relates to the different QS or
di fferent categories as referred.to above and a second relates to

e bl & 1o redwpsiipitkets i n ordol NN MEMIMEEIAR . <i onal wseetunkid: i 2 o

t he sending of one or nore packets étc® The™ $ [*atter aspect s however

not inportant or necessary for the functioning of tNFHY SHEEY HAS BEEN
invention; it is nmerely nentioned to illustrate thaf al S(REPU@ED
conditions etc. may apply. 35 According23to the -enpegreri—-aeseri-bdd
herein, the first signalling unit 12A, nonitors the_queue_  status of

t he out put that the switaly operates in asynchronous transfer mode ATM.

PCT/ SE96/ 01412 14 buf f er

10A[err]. The eu I pE ot | kSt Srg o] C
Si gLa-I I ? ng uni ?5132 ;éééstlk&naﬁg%i ﬁga%%'?g%#‘r% [ %%ei nrgj}t?g'gg)eé siﬁg&ug%nf&ﬁn%é"s
reverse directrenprisingdthe atepsi 9fthat t he out put buffer 10A[err] is

able to receive a cell fromthe switch core 8, a

- arranging buffering means before each of a number of inlet
units arrenged on the input side of the switch core,

- providing each output link with a small output buffer,

10
- when a particular output buffer is able to receive a cell of a
particular category, such a cell is searched,
- setting up a connection through the switch core,

15

- switching the cell to the particular output buffer.

—_—
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unit 13A of the switch core 8. Accor'di ng Yinot her ETThoch— e fit—
however possi Woe7abass signalling only occurs i f t here | BCT/SE96/0182 f er
space, i.e. if a cell actually can be 1024 received In the status register
14 information is gathered on WeERDED! dilagis Units currently are free or

not free respecfreéeived by the ThternaEidASL tsh?éaut 6109 MpP i B 1997 Q9 4. 97F; sendi ng
respectively. As originaleéhiimned,2203RD\28 indl 25 angided o rei®inin®Paime nore or

| ess advanced functions rel atmahgnged f3 ipagest)ljes etc. The signalling 15
unit 13A carries out a search in the status register 14 to find a free
inlet unit. If the second signalling unit 13A finds a free inlet unit,

in this case i%- @& sppgheledswiiching ctarzpngenenge for swigrhing rinfermagion
for a connect igirideuar Sétkaenma Pumbelf e6£ 10 RSt | units eospm)actﬁeeew&ng

t hen establj shed 20 res ved inle un| 7B the | e
queue of t nfo ‘f'%"?alﬂ Rd ﬁ’é""&?ﬁ ufl]ngPI naiﬂﬁﬁt ?ég gﬁgband a
checks vvrm.tnttmr igf cwmttleitnundts wm ssmcmmrm ko aninuibed ©f phsput

out put buffer j1Qferdiha | h el d %%W
cell, the cell 1s svmﬂtlc e%l%og%%e'%;}gt:ﬁ@ er err]hBﬁt ?tﬁb‘can be

switched. Ot hé?%‘sebﬂﬁfgﬁ"?%hf“ﬁﬂnﬁc PYnEPe pput sifp for
13A i s then i ndtomed dnforamatéonl packetseftomthe sixput ldnks in a naberhef
transm ssiﬂ,n Qgﬁ,gesen successful . 30 As can be seen fromthe above

description the queue handl | ng the switch actually takes place in a
free inlet unit Tt ReC t O#‘I‘%S%Cﬂldl AgPvain buffering unit and it is
actual ly the that Ingharirangemaent firther mdmpeiseshat controls the traffic

flow - a switch core (8) comprising a registering arrangement (14) for

registering the sending status information of the inlet units

15 (7a,7B),
- means for detecting/monitoring (12A,12B;13A,13B) the receiving
ability of the output links (11A,,11A,,11B,,11B,) and for providing
the switch core (8) with information thereon,
- means for setting up a connection between an inlet unit able to

20 send an information packet and an output link able to receive a
packet, substantially based on the information registered in said
regestering arrangement (14), the main buffering means comprising
a number of main buffering units (5A,5B), in each main buffering
unit the incoming packets being arranged in queues at least

25 depending on QoS and in that means are provided for selecting from
the gqueues in the main buffer units (5A,5B) & queue from which an
information packet can be sent.

2. The arrangement of claim 1,

30 characterized in,
+that at least a number of output links (11A,,11A,,11B,,11B,) each
comprises a separate, small output buffer (10A,,10A,,10B,10B,).

20. A packet switch for switching packets from an input side with |
35 a number of inlet units (7A,7B) to an ocutput side,

characterized in,

that a main buffer unit (5A,5B) is arranged to each inlet unit

This Sheet Has Been Re;ilaced
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Thus the switch core can handle @S signalling in conbi natll§rSHEET HAS BRER |

smal L queue on the output side wh m ng ag  REPLAGEped to
dbove is concentrated to the IﬂpU%““ﬂﬂt“““lIﬂf“"‘" l '

PCT/ SE96/ 0140 97/17786 ¢ L Mo s g PCTSFUMM412f or 1 ed
to as inport. Lt is an advantage that the buffers responsible for

t he actual queue handling is conce@brated to the input ports since
this 5 enabl es very low inpl enentation cost since particularly in
connection with a m xed QS wherein partly (for at |east sone of t hese
QS:s) flow rdédalZB)oAnowhigh wabe hufferpmnits 5H, 6BJ. incoming rpackeks are

Ej he si zedOT t hﬁr&ﬁbb&hiﬁoé exlxmﬁo%ﬁggbuéeru.gm.épenamgdw Qﬁszaﬁ@rmeﬁnat

to packet {1 ofPed Parteeds yufd | Elopy TP los) 0 aTRbnG0q el dibn

ATM ABR si gnaloutput kink (d3Ag 11A;, 11K hBgi, gatdTing mednsf (14 beioghproirisad)

an efficiept Way¥ €s@or®fg information about inlet units (7A,7B), means
furthermore being provided, substantially based on the information
stored in the storing means, to find a free inlet unit (7A,7B)
once an output link or output buffer unit (10A,,10A,,10B,,10B,) has
been found which is able to receive a packet.

10 _

21. The packet switch of claim 20,

characterized in,

that the means for finding an inlet unit able to send a packet

comprises signalling means (12A,12B,13A,13B) and said storing

15 means (14) temporarily storing information about inlet units
(7A,7B) currently available for sending packets wherein further
information about which QoS can be received is provided to said
inlet unit (7A,7B) which selécts a queue in the main buffer unit
(5A,5B) holding that QoS.

20 ]

23. An ATM switching arrangement for switching cells from an input
side to an output side of a packet switch, the input side
comprising a number of inlet units (7A,7B),
characterized in,

25 that to each inlet unit (7A,7B) a main buffering unit (5A,5B) is
arranged in which main buffer units (5A,5B) cells can be sorted at
least depending on QoS and wherein to each of a number of output
links a small output buffer (1OA_1,10A2,1OBI,IOB,) is arranged
respectively, a signalling unit being provided for each outlet

30 unit (9Aa,9B), which controls the traffic flow through the switch
by providing information to the a registering arrangement (14)
provided in a switch core (8) of the switching arrangement about
which output 1link can receive which kind(s) of cell(s), in
response to which information an input unit (73,7B) is found which

35 is free for sending.

25. A method of switching information packets from input links to

* This Sheet Has Been RTlaced
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far as flow controlling is concerned since they as such qom Slm
types-of signals nanely those bei ng guaranteed a si gni fi ¢gant 1ﬁEP&E£g BEEN)
|

proport| on of bandwi dth and those b e fl &w of
sai d docunentweaRafigst advant ageousﬂ"ﬂH ﬁmﬂ lmlw BAGsEEbiagh Ng
according to the present applications 2 a schematical flow
diagramis shown in order to 20 “facili tate t he understandl ng of the

i nvention. 101 indicates that t he queue status is checked for input

buffer NJerr], wherein "i" i ndi cates t4% nunber of a parti cul ar out put

link for a gi p pgr ﬂ;}é I

switch core, %Sx%put liﬁ#%e&gal g %g%agﬁl gﬁf}% t%‘(‘aéra%c{]d; ou pgtg iggf Hg? steps
N err] is abl é’ tto 25 receive a packet. If it can not, the queue status of
t he next wroviidinkf @ meslnc haci€ed iurdt ione the m;mt |fideowsy asadl o a

det ected t hat U Ru f err] can receive a packet, avai |l abl e
QS(s) is/lare ?"g%grgtég %’ P% l%i ‘ch core 104, i.e. in this case the

second si gfal I REOVARLngs engh %’évlﬂ apnhere ofpousRRE Hlinks with RasmedlpeutRiHe
to find a fregufgeet unit, advantageously the second si gnal ling unit

carries out a se h h t.he n di St al
105. If no freée® % 2{\& :Fﬁ' %t:.on il"f Sﬁﬁdé‘%ﬁ:r@hg?%hgﬂ%@ar%ﬁ g‘"?t = can
inlet unit i srmtimuédpe@‘ﬂ: anot her output buffer is noni tored to see

if it can recei v@ndidg a Frekcinlet GAithELDE Nes il 22 dacket BuBbtanRtiallsy
found, a congectl Oniési Poma@i 107 The found inlet unit is then

|nf0rrred 10 based on sa
- setting up a connect:l.on through the switch core,

- switching the packet through the switch core.

——
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16 . about avail abl e QS of the:out put; ‘buffer 108. In 109 the queue
handling is then initiated by the inlet unit:searching for a gueue
for celis or PERREIWSGF (any of) the corresponding QS in PCT/SEYD1I41R| n
buffer unit-of said inlet unit. In 110 is established 5 whether there is

any queue for cells of the correspondi ng QS and t hus whet her a
conveni ent cell has been found. If this islpﬁa t he case, the
procedure may either be to search for a free inlet unit or according
t o anot her enbodi nent to check the queue status of t he next out put
buffer. 10 The found cell is then switched to the output buffer, in
112 the result of the switching is reported to the switch core.

It should however be clear that the invention can be varied in a 15

nunber of different ways. The i nrsdentgon course not i mted

enbodi ments wherein there are qBly A-

ot her conveni ent nunber_sof port-s.

exenplify the inventiop~for reasgf
-
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CLAI M5 1. A packet switching

for hsvm'tchinginformation _
i nformati on packets froma nunber of | nf?
(1A, 1B) and awo971T¥8éber of outlet units (9A 9B) connecting to a nunber of

(7A, 7B) receiving 5

packets between a nunber of in

arr angenent
| et un| ts

out put links (11A[err], 11Alerr], 11B[err], 11B[err]) said arrangenent
conpri si ng: mai n bufferl ng means (5A 5 )érranged on the input side for
storing information ackets fromthe inp nks in a nunber of 10
gueues, c ha rﬁ: iz edi n, that the arrangenent further
conpri ses: e (8) conprising a registering arrangenent
(14) for regl stering the sendi ng sISRART i nformation of the inlet units
15 (7A, 7B, - means for det ecti ng/ ngﬁ-r-t-erﬁa-g—(—l-’zlﬁr-le-B—ieﬁrl-’a-B)—Hae-n——
recei ving ability of the qu et m 1= 'ﬁﬁg \S(TATM% mi .
(11ALerr],11A err] el vildli g the switch dore
(8) with infornatio%tﬂ]ereor ou PU'lﬁg FFER ii=i,...n
REPORT QUEUE STATUS
102— 70 SWITCH CORE
1
103 CAN OUTPUT BUFFER  )_No .
N; RECEIVE PACKET ? P '
Yes |
104 — REPORT ON AVAILABLE
QoS
Y
105 ——SEARCH FREE INLET UNIT
. [ 3
RE f
106 - - INLET UNIT
FOUND ? No
Yes
107 SET UP CONNECTION
: ¥
108 ——i INFORM INLET UNIT ON
AVAILABLE QoS
¥
109 QUEUE HANDLING/SEARCH
QoS—QUEUE IN MAIN BUFFER
110 »
111 SWITCH TO FREE OUTPUT BUFFER

Y

112 —

REPORT RESULT OF SWITCHING TO
SWITCH CORE

l




] =m9a.ns for setting up a connection between an inlet unit aty—-_%%gggpﬂ 1%2@

an; i hformati on packet and an output link able to receive a
substanti al | y_JlaseLL_o_n_IJ:lﬁ_LnLQLnat ion registered in said regest er| ng
arrangenent (14), the main buffering neans conprising a num3:g -06-

buffering unit mtlmaln buf fieri ng unit the incom ng
packets bei ng imﬂlwﬂm“ "I]llﬁ at | east 25 dependi ng on QoS and in that
means are provi ded“fol s®letti'ng from cratfi€ queues in the main buffer

units (5A 5B) a queue fromwhich an i nformati on packet can be sent.
2. The arrangenent of claiml1l, 30 char acterize d i n,
that at | aast aa pachet oswitthihgl Iaﬂi(ﬁangement for switching information

in e ) e et TG S o (3o asiay Ll
swi t ch3f orirsﬁnnmﬁhtxrgp ppakkessf foomara mmnb)em dé mphtSaimkmnm 18) i ahdt a
'ltj E;Sa( r77§| %%Ifoe?ﬁum%j?%gAabg%s éggr'(réaaﬁ o eactﬁ‘cl’e Zn ex bf output
links (11A1,11A,,1181,1182) said arrangement comprising.
main buffering means (5A,5B) arranged on the input side for
storing information packets. from the input links in a numbe'r of
10 queues,
characterized in,
that the arrangement further comprises:
- a switch core (8) comprising a registering arrangement (14) for -
registering the sending status information of the in-let units
15 (7Aa,7B), '
| - means for detecting/monitoring (12A 12B;134,13B) the receiving
ability of the output links (11A,,11A,,11B,,11B,) and for providing
the switch core (8) with information thereon,
- means for setting up a connection between an inlet unit able to
20 send an information packet and an output link able to receive a
packet, substantially based on the information reg_istered in said
regestering arrangement (14), the main buffering means comprising
a number of main buffering units (5A,5B), in each main buffering
unit the incoming packets being arranged in queues at least
25 depending on QoS and in that means are provided for selecting from
the queues in the main buffer units (5A,5B) a queue from which an
information packet can be sent. '

2. The arrangement of claim 1,

30 characterized 1in, _
'that at least a number of output links (11A,,11A,, 11B,,11B,) each
comprises a separate, small output ‘buffer (101_\1,10]\2, 10B,10B,).

20. A packet switch for switching packets from an input side with
35 a number of inlet units (7A,7B) to an output side,

characterized in,

that a main buffer unit (5A,5B) is arranged to each i_nlet unit

AMENDED SHEET (ARTICLE 19



2" . (7A 7B) +-A-which mainbuffer units (5A 5B) incomng pacBe3--ARR 4997
arranged in a nunber of queues e.g. depending on QS and in tRaE ? 2
buffer units (10 “lll Iﬂmlll OB[err], 10B[err]) are arranged for each
output link (11A i AR 11B[err], 11B[err]),. storing neans (14)
being provided 5 for storing informatig about inlet wunits (7A 7B),
nmeans furthernore being provided, substantially based on the
informatio tored.in.t ' toefi a,fr L nl Lt
(i 7my TRl Shobnste it B el Tee (oA 88) %1068R1n5 Bacdis are
(10A[ err] ,atrgnged, 10Bhenuinbe?Bpér aupuksse.g. FependdngdonhQolS iandaliine that -
receive a t. T C SYWhhRC cl. al C Lo C
teri z %ﬂﬁflf #J&Grtﬁg%ttshgﬁn%% 'isi%?&fi\?léh'?'ldngd)an#énr} é?rl?’rrll '[Edabf'kéét Oea@:h
send a pacR@tPut Linenlildes1ifgyidiBhi A4BabaRtoring means3hld 3heing) pravided
?t7 Xr i gg) 15faieant§|t6ﬂhg_t Ffﬂgxlcffo&][tﬂdﬁﬁ.di g_rémﬁ-n{(ﬂtu@twinoan_ﬂbs?t (i’ﬁ" ¢B)uUni indans

A, cyurren avali e for i n ac er ei urther
i nf or mat i oﬁuﬁﬁb%’f‘x%? 3?9%95 th% e & %&“itgagﬂ'gvpﬁ% 1P ey information
unit (7A, 7édfonddclinsdhectstaring ureans| heondiindo i ffreanihlet uhls, IBA,7B)

1ol 110 gy e P e St DA LT O £ s

i nput si deébeen foupdi whihghaiguabde &0 .receivenat paCRatiB), charac
t erqjpzedi n, 25 that to each inlet unit (7A 7B) a main buffering unit
(5A, 585 IS arranged in which main buffer units (5A 5B) cells can be

sorted at 21. ThaspagkpEngvhgcBnotoslas® #Rerein to each of a nunmber of

out put c|hnksraasget! eopt pug Budferi n ,

(10Aferr] ’tthéA\L e'rti:\L’ xln%%Lnesr réo’rloglr?é:[l]x& an°1flet" %q.t able to send a packet
comprises signalling means  (12A,12B,13A,13B) and said storing

15 means (14) temporarily storing information about inlet units
(7A,7B) currently available for  sending packets wherein further
information about which QoS can be_ received is provided to said
inlet unit (7A,7B) which selects a queue in the main buffer unit
(5A,5B) holding that QoS.

20 | '

23. An ATM switching arrangement for switching cells from an input
side to an output side of a packet switch, the iriput side
comprising a number of inlet units (7A,7B),
characterized in,

25 that to each inlet unit (7A,7B) a main buffering unit (5A,5B) is
arranged in which main buffer units (5A,5B) cells can be sorted at
least depending on QoS and wherein to each of a number of output

links a small output buffer (10A,,10A,,10B,,10B,) is arranged
respectively, a signalling unit being- provided for each outlet

30 unit (9A,9B), which controls the traffic flow through the switch
by providing information to the a registering arrangement (14)
p'rovided'ln a switch core (8) of the switching arrangement about

' which output 1link can receive which kind(s) of cell(s), in
response to which information an input unit (73a,7B) is fouhd which

35 is free for sending.

25. A method of switching information packets from input links to

mENDEDSHEET(AVfﬂg‘im



réspeptively, a—stghal-Hng—untt—bei ng provided for each outl et @|Q55}397

(9A,9B), which c 0 r iic flow through the switch LG 1
pgovi di ng i nf orrﬁ‘mmﬂﬂi aﬂlljﬂ gi stering arrangenment (14) provi ded in
a switch core (8)%0r g arrangenent about - whi ch output link

can receive which kind(s) of cell(s), in response to which information

an input unit (7A 7B) is found which 35 ié'free for sending. 25. A

met hod of swtchi i nfornation kets from.input, links to

output 11 ARG Lfulsg, P4l e S Sonns e fetiod ConoSiatae thg, steps,

provi di ng @i n buffer unit on the input side to each of a _nunber of

inlet -units ’Lﬁp?ovid.@ﬁﬁv'ad'tﬂyir?aﬁaff%rauﬁi%b%{n Olfrhé’ui t! bR8s ‘@ﬁ}%é’c}?”@%' a

out put b er, - - storing rnfomation in the swtch core en an

out put buffiber Pt inketivyeikSpacket, - finding a free inlet unit able

to send a PykFidihgtéaéhabEya number of output links with a small output
buffer, -

~ storing infomation in the switch core when an output buffer can
' receive a packet, ' |
~ finding a free inlet unit able to send a packet substantially
10 based on said infomation, '
- setting up a connection through the switch core,
- switching the packet through the switch core.
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10 based on $aid i nfomati on, EINS e Parg pnnecti on throngq{/§ﬁ35/01“z

swi.tch core, - swi t chi noiiagiclematianad oaroh the switch core. -

24 28. A method of controlli ng =4 nconming ATMcells 03 -12- 199
conprising the steps of: arrangi ng buffering means before each of

a nunber of inlet units arranged on the 2 I nput si de of

the switch core, 5 provi di ng each output link with a snall

out put buffer, : storlng|nfornat|on|nareg|ster in the .
switch core, for |nstance about when a particul ar

out put b uf3%eA methegfsontelingthe few af ineaning ATM ¢ells comprising thetepgof:y, such a
cell is sear che

connection through %glgﬁnbmngg} %505?%{]057??"%53%8‘%?{“‘?& b n(g?'é@‘ €10

i nformati on, input side of the switchSokd, Chi ng the cell to the particul ar

out put buffer. .
5 - _ providing each output link with a small output buffer,

- storing information in a register in the switch core, for instance about when a
particular output buffer is able to receive a cell of a particular category, such a cell is
searched, _

- setting up a connection through the switch core substantially based on the stored

10 information, '
- switching the cell to the particular output buffer.
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(54) Title: ARRANGEMENT AND METHOD RELATING TO PACKET SWITCHING
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(57) Abstract

The present invention relates 1o a packet switching arrangement for switching information packets between a number of inlet units
(7A, 7B) to which information packets are coming in on & number of input links (1A, 1B) and a number of outlet units (DA, 9B) which
connect to output links (11A, 11A2, 11Bs, 11B3). The arrangement comprises main buffering means (5A, SB) on the input side for storing
information packets from the input links and a switch core (8) which comprises a registering amangement (14) for registering the sending
status of the inlet units (7A, 7B). Furthermore, means are provided for detecting/monitoring (124, 12B, 13A, 13B) the receiving ability of
the output links or output buffers (10A), 10A2, 108, 10B2) and for providing the switch care (8) with information thereon. Means are
further provided for seiting up a connection between an inlet unit able to send an information packet and an output link able to receive a
packet and for selecting from the main buffering means (SA, 5B) from which queus an information packet can be sent.




