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1 Title: ARRANGEMENT AND METHOD RELATI NG TO PACKET FLOW
"CONTROL TECHNI CAL FI ELD The present invention relates to
ari arrangement W@t rol | i ng the flow of signals coREFFEISHLIY
nunber of information packets in a communi cati ons networ K.

‘The invention also relates to a nethod of controlling the flow of

signals in the formof information packets. More particularly the
invention relates to controlling the flow 1 of information incom ng
to concentrating arrangenents and nost particularly to sw tching
arrangenents in comruni cati ons systens. STATE OF THE ART

In digital comrunications systens of today the informationis 5
di vided into packets. Each packet conprises a header and a data
field. The heade¥itlei he preanbl e of the packet and contains

i nf ormat i on aboUARRQGEMINT ANDAMETRES . RECARING O HATKEY FUOWAEONEROL
address and control bits whereas the data part conprises the

i nformation intended for the given address. A cell is a short 10 packet
havi ng a predet eTECENXCAL FIBLDOf bits, i.e. a packet of a fixed

llength. Via sw tghd SreidrA AnVeRtSoh 'rélSLé? ¢8/ Hrf dirraiement for Y diling
packets or cells are routed from vari ous source desti nati ons as

S (0]
given by the addFBe oW of Aigsls,FopRTiging A pumber of information packets in

a communications network.

The invention also relates to a method of controlling the flow of
signals in the form of information packets.

More particularly the invention relates to controlling the flow
of information incoming to concentrating arrangements and most
particularly to switching arrangements in communications systems.

STATE OF THE ART
In digital communications systems of today the information is
5 divided into packets. Each packet comprises a header and a data
field. The header is the preamble of the packet and- contains
information about destination address, sometimes also originating
address and control bits whereas the data part comprises the
information intended for the given address. A cell is a short
10 packet having a predetermined number of bits, i.e. a packet of a
fixed length. Via switching arrangements in the communications
network packets or cells are routed from various sources to
destinations as given by the address information of the packets
via packet switching arrangements. Switching arrangement which
15 operate in so called synchronous transfer mode (STM) are known as
well as other switching arrangements operating in asynchronous
transfer mode (ATM). Some switching arrangements may also operate
in both modes.

20 The ATM switching technique is a so called fast packet switching



vi a packet switching arrangenents. Sw tching arrangenent which 15

operate in so called synchronous transfer node (STM are known as

wel! as other switching arrangenents operating in asynchronous

transfer node wOBW778B0me switching arrangenents may al so opeRPGR/ILIOMII

bot h nodes. 20 The ATM switching technique is a so called fast packet
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techni que. This switching technique is particularly applicable when
di fferent sources have different requirenments“as to bandwi dth. Via

ATM di fferent or tra

voi ce, video or e@hmgugén%igt %g%g%ﬂ??é Eggﬁﬁé&%sync%ronouswl §V\h‘3?%§icable
clearly advant agamsditﬁerﬁﬂ'serwurces Wmﬁ#@ﬁﬁmtsymml nagneto
or nore Kinds Ofpandivaathli ¢fa ATM diffBrentasr mAxba trafE1t stedams such as ¥or

ATM information i s tran rted i thef m of _cel ack

of a fixed Iengﬁf‘"?%l 38.? gre‘é"?Jj e 5 t#égeé et%rlﬁ.ﬁgﬁﬁ#ﬁged
packet svSt ches agyachrononshynbahich _ceﬂs s @igarly adyamtagenugceinr r modern
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and a nunber of them ngy have fhe s out put link destination or
there may be a dﬂaéfcf’@ganw Waﬂ%% nunber of input |inks and the
nunber of output |inks wherei n t he nunber of output links is

consi derably | owgy Agan f&ra:wéasa 9% transpok'ﬂaﬂt 1hi gka- f‘orbhsozﬁeamhai é.

nunber 1 ncom ng ceI have . to

cofpet e an out i nk. The
out put 18k, homt'c ot fixed lgnggh, ré‘stf%% %%a%ef i5<‘;f"‘?eln’¢"§’ the
meani ng that thmetwork bek thaOpacketaswitchés cpearate.t dpumber| pfi gedls may

buffer. This puffwligﬁt%sanﬂénve at 8Nsliecl Wi o4 | MEnBeP HE lad s¥adeh® $APEL

cases the capaci ty may not
links at the same time and a number of them may have the same

output link destination or there may be a discrepancy between the
15 number of input links and the number of output links wheréin the
number of output links is considerably lower than the number of
input links. This means that a number incoming cells may have to
compete for an output link. The output link, however, cannot
handle more than one cell at a time meaning that the other cells
20 have to be stored temporarily in a buffexr. This puts high demands
on the buffering capacity and in some cases the capacity may not
be sufficient and the cells may even run the risk-of being
completely lost. It may also be difficult to fulfil the
requirements as to waiting time etc.
25
various buffering arrangements or buffering methods have been
provided using input buffers, output buffers or a combination of
both. One aspect relates to the head of the line problem (HOL).
This is a problem that may occur when a number of data cells are
30 stored in an input buffer which is a waiting position, i.e. the
first cell in the buffer is waiting to be served. Then all data
cells contained in that buffer have to wait, also those cells
further down in the queue which are destined for other output
links which for example at that moment might not be loaded at
35 all. This means that neither the packet switch nor the output
links are used to their full capacity but even very poorly. To



be sufficient and the cells may even run the risk-of being

conpletely lost. It nay also be-difficult to fulfil the requirenments
as,to waiting time etc. 25 Vari ous buffering arrangenents or

buf f eri ng net ho¥W@SHEN® been provi ded using i nput buf f ePST/SEWOIHS
buffers or a conbi nation of both. One aspect relates to the head of
the line problem (HQ). This is a problemthat may occur when a
nunber of data cells are 30 stored in an input buffer which is a
waiting position, i.e. the - first cell i%:the buffer is waiting to be
served. Then all data - cells contained i"h that buffer have to wait,

al so those cellsggy thkeféérv\% gli”’l dt%utthﬁu%@ Wﬁe&i%:@ﬁihbﬁegsfﬁll as
ot her out put v? | C or exanpl e at that m)ment m i
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out put | | Bkgh eguirenehtstdeithef uhtpuam(fﬂqrd)ahdeﬂértheeeyapeca Inpmber
o EAEJ at difs tions, e.g. gﬁg\ GEedta,
3 sol ve these | ens__out pu ave been OVI d as wel |

as © 5 jnteriRte ’iﬁﬁefé%‘@ BXSa 9W|':PBH E’df@eﬁ? etqp ge3s yery

hi gh requi r enent Sompl idstealt pmie mdpbﬁmngnﬁaténthapplmetmmumangement and

of buffers caLi ]
i nt er medi at e buf'}‘éel‘r:'ts&ie &E fqﬁtp g’% ¢ %'e SW % ngsg’r"‘f Bpplicant and
conpl i cat ed. Thefielﬂﬂam:i ﬁg Mtdaétspﬁﬁc@ﬁ Gﬁ‘esApF MeRtigntignjdiscloses a way

nmet hod rel ating ﬁ&wpaskebmm thlsa0propléhs aaaempﬁls GARiorpbgated herein by
filed at ,the sang £Ia the present application discloses a way
ro

how t o S(])' ve thexéee em; and it is incorporated herein by 10

reference. It may al so be required that different qualities of
servi ce, 1€li hapr alboQbe, :@rqaihaad Iﬁﬁﬂ@)ﬂﬂﬂﬁr&ﬁtwﬁbufﬁes SHE! Gertdce,

arrangenents as r1bed nthe abo |o ed efer [ | s 5
deals with this. et s BF? & ®ne8eR. S’ switching

arrangements as described in the above mentioned reference also
15 deals with this.

There are different categories of signals one of which is CBR
(constant bit rate). This category puts high requirements on the
network and requires reservation of the needed bandwidth. This

20 means that a network must have a high capacity for such signals
since there are not accepted any variations in delay or delays as
such at all. CBR signals are generally used for telephony and
video signals. In US-A-5 150 358 a system is given separating CBR
signals from the others and handling them separately and giving

25 them a higher priority. The CBR service class is however
"homogenous” why the same' problems are not encountered as when a
service class is not homogenous.

Another category relates to signals of variable bit rate, VER,
30 which for example can be used for video. This relate to traffic
streams having a guaranteed bandwidth but wherein the
requirements as to delay variations are less strict. v

A third category relates to ABR signals wherein ABR means
35 available bit rate. The demands as to variations in delay are
low or even none at all for these signals. What is important is



There are different categories of signals one of which is CBR
(constant bit rate). This category puts high requirenents on the

net'wor k and requires reservation of the needed bandw dth. This 20 nmeans
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there are not accepted any variations in delay or delays as such at
all. CBR signals are generally used for tel ephony and vi deo
signals. In US-A-5 150 358 a systemis given separating CBR signal s
fromthe others and handling them separately and giving 25 t hem a
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4 t hat
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cellrate nmeasure suggested. This peans that "switchin
arrangen®®t s i negquipmaptionly as fPé'céFvgﬁ% M RERTIPY LS sc‘?ﬁﬁpzﬁﬁdcupa'f'ﬁgﬁt'
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the sources of tcg'i'lrate parameters, it works poorly when the cellrate is close
to saturation. This means that links, for example expensive
links, e.g. are not used fully or to an acceptable degree.
15
In WO 92719060 an ATM switching arrangement is disclosed. Cells
are divided into low loss and low delay cells respectively and
the switching arrangement comprises a cell buffer which is
divided into one memory area for each of the two types of cells.
20 Depending on what kind of cell it is and on the buffer fullness,
the cells are given different priorities for reading in and
reading out respectively. Such an arrangement could however not
in a satisfactory way deal with ABR signals.

25 US-A-5 153 877 relates to allocation of the resources in a packet
network. The resources are subdivided into subresources which are
to be allocated to communications divided into different classes
depending on QoS such as packet lossrate and transmission delay.
Also this document does not deal with resource allocation for ABR

30 signals.

ABR signals for instance are particularly difficult to handle
since irrespective of being of one and the same QoS, they can be
of different categories such as being guaranteed resources to
35 diffei:ent extents. There may thus be a wvariation between not
being guaranteed any resources at all up to being guaranteed



signals. A source here neans either a network term nating equi pnent
or equipnment within the network formng term nating 10 equi pnent only
as far as the flow control is concerned. However, Si ncgﬁ%}gg @rﬂlpod
i s based on meMAPTVH@P®Iand feedi ng back of cellrate par ?

wor ks poorly when the cellrate is close to saturation. This neans
that |inks, for exanple expensive links, e.g. are not used fully or
to an acceptabl e degree. 15 In WO 92/19060 an ATM swi t chi ng
arrangenment is disclosed. Cells are diwyded into |low |l oss and | ow
delay cells respectively and the switching arrangenent conprises a
cel | buffer whi chegdurces to @ ofsidenable ner rersignifieantoextent. of the
two types of cells. 20 Dependi ng on what kind of cell it is and on the
buffer fullness, the cells are given different priorities for
reading in and SUMMAR¥eading out respectively. Such an arrangenent coul d
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5 resources to a considerable or a significant extent.

Even more particularly an arrangement is needed through which
15 incoming signals in a fast switching network which, even if they

are within the same service class, are of different categories or

of different types can be handled in a satisfactory way so that

-sald signals are sent on to their respective destination without

causing congestion and which still operates satisfactorily when
20 the cellrate is close to saturation.

Moreover a method is needed through which the flow of signals in
the form of information packets can be controlled in such a way
that links, particularly output links from concentrating, e.g.

25 switching arrangements or expensive links, can be used optimally.
A method is also needed through which ATM signals of different
QoS or of different types within one and the same QoS can be
switched through the network in a way which is adequate for the
respective signals while still meeting their respective

30 requirements. A flow controlling arrangement is further also
needed through which the flow control can be implemented in a
simple and non-expensive way without considerably affecting the
concentrating/switching arrangements or maybe even without
affecting them at all.

35
Therefore an arrangement is provided which comprises means for



SUMVARY What is needed is therefore an arrangenent through which
links in 5 a communi cati on network can be used in an optinmal way. An
arr'angenment is particularly needed through which the output |inks

of " a concent r awiog/1mm7 swi t chi ng arrangenent can be used to a PCI/SE9/01413
desired degree, for exanple be used maximally or at |east nore
efficiently than in hitherto existing systens. An arrangenent is 10

al so needed t hrough which the flow control of ATM signals can be

done in an easy and reliable way while fulfil :_:é'/ng di fferent

requi renments of different signals. en nore particularly an

arrangenent is W n g n@ﬂ,is .
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a way rti a oL Py L, nks fr

25 SWi tchl n arrg'%hma S %?{eexp sil:%e # eggﬁ'%bnkiﬂg dpﬁﬁﬁ'ﬁ&%y the
A method is al sfiraticmentionsth KEGRBLATRArS wm & ltowexrppiority thapnSthe
or of different é szlhhbihg)nE aBdeth r&ﬁﬁ?t@ﬁ ©2" diiranteed YésbbbEEs or

t hr ough e netwo |n a whi.ch aﬁffor t.he tive
signal's While stq Pﬁgfi i?{éépe \L/L'er i %ﬁ?rm fﬁfﬁfyl Fhlate
controlling arr em:gsd:gnalSShammmg lgwey proportieredéocelisthatvire [guaranteed
flow control Ca&é&dz@se@ eq_n‘ Rh8 form ofSbARAGLiSEH W%ﬁ'a\f‘é Ya¥en a
w t hout consi der, af f 31? tg' B'F‘ concentr at |%ﬁs rgéﬁeq_ it i
arrangements or fi¥hodhe arrangament cofpr 489 unit in
Ther ef ore an ar mbdgdnpacketscay ibdcdrrangéd dowpti teastmnesgheue. Particularly
15 there are a number of different queues, each for a particular QoS
for signals having different QoS. The buffering unit particularly
comprises a first buffering area wherein low priority packets can
be stored in at least one gueuve. Particularly, cells or packets
of the same Qo0S, e.g. ABR cells which have a high proportion of
20 guaranteed bandwidth are stored in the queue in the first
buffering area whereas the ABR cells having a lower propoxtion of
guaranteed bandwidth are stored in the second area of the
buffering unit.

25 Advantageously the packets or cells may be arranged in the
buffering unit both depending on QoS and on proportion of
guaranteed bandwidth.

In an advantageous embodiment monitoring means are provided for
30 measuring the cellrate of signals not being guaranteed a
significant proportion of resources or bandwidth whereas
monitoring means also are provided for monitoring the gueue

status in the buffer area of signals having a low priority which .

thus provides first and second flow control signals which are
35 provided to the sources for controlling purposes.
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6 . separating traffic signals at |least into those having a higher
proportion of guaranteed resources and those having a | ower
proportion of QYAPHHF¥ed resources. The arrangenent f urt her npFET/SES6N1413
conprises neans for separately handling signals of the first and 5

second kind respectively. Particularly the traffic signals of the

first nentioned kind have a higher proportion of guaranteed

bandwi dth than the signals of the second kind.,Particularly the

first nentioned signals are given a lower priority than the signal s

having a | ower p.rzep%bl wagahgua&antfeadbee&ow&aﬁ@rrédl sourit¥,! i€ Wodde end
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arranged in at |eas

one queue Par ularly 15 e a nunb
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different QoS. Thg btﬁéeruangentrat:pnatlamimgepent relasting i $vs whatr ssending

buffering area 1 Phded %:-105&056#% hﬁhstﬁﬁf are provE ed QS QG Boﬂi‘ces via
articul ar

| east one queue. s or packet t he sanme

e.g. ABR cells whhenreggeree W?QBPBB stof’:%oﬂ‘e £ ééﬁ“ﬁ%ﬂoﬁ%tﬁ?“t
are stored in theogaexixrtuall seutcesdnd systenb(VSBES) ngithizn thiecnetwotrkel il £,

cel s hayigg a l@%ﬁe&%& o8 %ea buﬂ%@i%ﬂgggwﬁgh@a%eﬁf ion

in the second ar uni t ant ageousl'y

the packets or ckpsedngp gredit;fiey FﬁsPﬁEs accordingt &Pj fgJuni® Hﬁﬂ‘%’ml as
dependi ng on QoSdafined Ly ofhe hetwopk. guar ant eed bandwi dt h.

I n an advant ageous enbodi nent nonitoring neans are provided for 30

measuring the cellrate of signals not being guar anteed a

si gni fi cant propbRYRRbagaouslyoupceset? AW GPRtRALIENG ‘method nbkpkHRg nFhe
means al 9% are paeaildishid GWan@wddtRr ineb tdtociindi)eis combinddiiwith B8 &6FE1 credit

THTLE" oot PR R ot At kg boferc. gl 41585 fhorsos
sources for contin| thepufifieringsunit irrespectively of whether particular cell
credit parameters are used or cellrate parameters of the other
mathod.
20
In an advantageous embodiment the- arrangement is implemented at
the input unit of a switch core. In a most advantageous
embodiment the switching arrangement has the features of the
arrangement as described in the simultaneously filed patent
25 application by the same applicant which was referred to above.

The invention is applicable to arrangements in general wherein a
concentration occurs e.g. requiring any kind of buffering
arrangement. The arrangement may comprise a wvirtual -flow
30 controlling element of the network, element in this case relating
to a segment as defined in relation to ATM ABR signals. The
arrangement in a particular embodiment relates to signals having
different proportions of guaranteed resouxrces or bandwidth
irrespectively of whether they belong to different QoS or whether
35 there are different types of signals of the same QoS, as e.g. ABR
| signals which as such can be of different types.



WO 97/17787 PCT/ SE96/ 01413

7 : If the signals are fed back to the real source, a source end
system (SES), the signals are converted to ABR Explicit Rate

par anmet ers andygegshgor nodi fication of resource nanagenent ®EiTSES6/01413
(RM which always are fed back with a given frequency for every 5

connection. ABR Explicit Rate paraneters relate to an estimation by
the concentrating arrangenment relating to what sending cellrate can
be accepted and they are provided to the sources via t he resource
managenent cells. If the feedback signals are8ent to a virtual

source end system (VS w t h| the network itse no .co verS| on is
required but th EF) Flf’ﬁi a2 rﬁﬁ?PBﬁLId °f gyprant grrees.,
flow results acedighalg tmaye. lye hapddedcdhn more than thd | déﬂf@pemheways, for

net wor K. afn?q £ Aeieno
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the buffesing ugmmnetesnatqemfpammm pfcthersame |IQoS. To summadize

paraneters are s%fndrae

I n an advant ageo %fé ﬁ?he arrahﬁé%ent I'S |dr¥phférfsesn %%nsitﬁféh&g b%%ng
input unit of a%@h@?@ruﬁlﬁo skernd dn.ope buffer argm,ihereas these
swi t ching arran&a@ﬁushm inge wedd! wapable ofc being stoaaaangemé aktent are

described in the,s] ne p e 2

appl i cant whi ch S %P %ﬁ*ﬂe}above 8t the %u.f.ﬁerfﬁ@elﬁ%% i & app Fgcgﬁﬁs
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conprise a virt ualllr %e flow controlling method. Instead of storing the signals
in different areas of one and the same buffer of buffering unit,
they may be stored in separate buffers.

15
Therefore, the invention also provides .a switching arrangement
for switching information packets incoming to at least one inlet
unit on a number of input links, through a switch core on to a
number of output links. which comprises -_-;means for separation of

20 incoming traffic signals into at least first and second traffic
signals wherein the first traffic signals comprises a higher
proportion of packets guaranteed " resources than the second
traffic signals. Flow control of at least one of said first or
second traffic signals is handled separately from the other

25 traffic signals. Advantageously the first and second traffic
streams of signals respectively are not only handled separately
but also differently. Advantageously the first traffic signais
are handled using a cell credit flow control method, i.e. the
cells are temporarily stored in a buffering unit separately from

30 said second signals until they can be switched whereas the second
traffic stream is handled using a cellrate flow control method.

The invention therefore also provides a method of controlling
the flow of signals in the form of cells incoming on a number of
35 input links to a concentrating arrangement such as e.g. a
switching arrangement or a multiplexing arrangement etc.



30 <controlling elenment of the network, elenment in this case relating
to a segnent as defined in relation to ATM ABR signals. The
arrangenment in a particular enbodinment relates to signals havin
different propW@PUNISHf guaranteed resources or bandwi dth ISE96/01413

i rrespectively of whether they belong to different QoS or whether 35

there are different types of signals of the sane S, as e.g. ABR

signals which as such can be of different types. WD 97/ 17787
PCT/ SE96/ 01413 9 8

Mor eover, depending on the proportion of guaranteed resources,
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of storing the sPgRgpgements may HW‘]‘eP%nPnﬁ‘P thenae mignals

of buffering uni whereas infirwation on Stitm:ﬁni-ing mwet Ofbﬂhéehén-éﬁoritized
Thereforggq the | %fﬂé'f@ ﬁét?%ﬂlp\eod%ﬁe séﬁ%é? %fo‘%«n g%rolling Qﬂﬁ‘fos(?ﬁ

'swi t chi ng S nf or maron packets I ncomng to one |
a nunber of input-®rnkS {RFEEREL atbR t%ﬂ‘r@GPe% bgwy to adjuﬂtmﬁbp gfending

out put |inks whi €éheguamey Setc TeStsrdal mBp dicdid Meddf eikher d AT Hburce and

traffic signals gpg - t e e signal s
wherein the fi rstpt? f?ce%%irgﬁ%icg%%rgféeé&gd#%%' proportion of
packets guaranteed resources than the second traffic signals. Flow

control a5 at | ezst isnencfadvantaber of dhe invention that links in a network,
particularly output links from switching arrangements, which for
example may be expensive can be more fully used.

Another advantage is that this can be achieved without requiring_.'
20 advanced and costly modifications of concentrating arrangements
in general or switching arrangements in particular.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will in the following be further described in a

25 non-limiting way under reference to the accompanying drawings in
which:
FIG 1 is a schematical illustration of flow control according

to the invention,
30
FIG 2 is a schematical illustration of a first embodiment of
the invention as implemented in a switch,

FIG 3 illustrates more in detail the transmission of
35 signals in the arrangement of Fig 2,



second- traffic signals is handl ed separately fromthe other 25 traffic

si gnal s. Advant ageously the first and second traffic streans of
signal s respectively are not only handl ed separately but al so
differently. Adxspevaggously the first traffic signals BCHSESSOH3 d
using a cell credit flow control nmethod, i.e. the cells are
tenporarily stored in a buffering unit separately from 30 sai d second
signals until they can be switched whereas the second traffic stream
is handl ed using a cellrate flow control method. The invention
therefore al so provides a nethod of controll H‘n?; the flow of signals

oncontrat i ng. artShdenont tERchgces i SpnaRacidar £1oW Mlporefn thed neplsno

mul ti pl exi ng arrangement @fcincoming signalqu 97/ 17787
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according to which these signals are at |east separated into t hose
signals having a proportion of guaranteed bandw dth which " exceeds a
gi ven t hr®shol d DERAJLEDy BESEREPTEGN of the signals, and handl i ng

the flow of thege g g&é%ﬁ%&&ﬁlﬁbyufdm&ﬁienew%mpﬁses sﬁgﬂm hich are
Advant ageousl y thos al s havin 5@8 él on._of rant ee

bandwi dth or 5%?%‘@“’%%5 FPLaEh T2 pmmrti?ﬂrwa given

val ue, are gi verl:tuelshgnér valuey, i tthesgéc|drent separated fmutmotheﬁa)sibham.

be undertaken f@tﬂshn&rhﬁfléeéfgﬁéﬂé‘a'w&u.ch in th&hféfféw CHD "?ﬁ first
buf feri ng,status of__the non RI’IOI’I'[IZG 10 ed back to
sources Tor roW@JﬁFFoqu'PH@ Bar fF8egiven resoq:c@. "'d" |ﬂ§rfﬁ’f"‘tﬁ€ sepprate

on how to adj usquene bandlimg. Feedback siignaly crnmerSdngChaff@yinte uhitesiizes
either a real sqiecodiitbor siow WA Obed, Vidid!*ie88UIGP EPed) Vo Mhnavle

15 It is an advant age of |nve |on f hat S In_a ne
particul arly ouSfrptiRe quom ai‘r-reang%‘!ﬂﬂ'ﬁ’y @i dher okinks without
' causing congestion s:l.noe the flow through is guaranteed to the
15 first traffic signals. According to different embodiments flow

controlling arrangements can e.g. be implemented in network nodes
such as switching arrangements multiplexers etc. but flow
controlling arrangements can also be implemented elsewhere in the
network. Below an embodiment relating to 'the implementation of a -
20 flow controiling arrangement in a switching arrangement or in
association with a switching arrangement will be described under .
reference to Fig. 2. | -

Fig. 1 illustrates a system comprising a network 10, a source end
25 system SES 20 and a destination end system DES 30. The network
comprises a number of nodes 40,50,60. Two of the nodes 40,50 each
comprise a virtual destination end system VDES 40A;50A and a
virtual source end system VSES 40B;50B. The third node 60 is an
ordinary node such as a switch or a multiplexer. Generally the
30 invention can be implemented in a concentrating arrangement or
similar (switching arrangement, multiplexer, etc.) needing a
buffer or similar, c.f. node 60 which will be more thoroughly
explained under reference to figs 2 and 3 or it can be
1mp1émented as control purpose elements; c.f. nodes 40,50 in Fig.
35 1.



exanple may be expensive can be nore fully used. Anot her

advantage is that this can be achieved wthout requiring 20 advancedI
and costly nodifications of concentrating arrangenents |

or sw tchiyng ar YAt s in particul ar. BRI EF DESCRTW@ETHE
DRAW NGS The invention will in the follow ng be further described
ina 25 non-limting way under reference to the acconpanying draw ngs
in whi ch: FIG1 is a schematical illustration of flow
control according to the invegtion, 30 FIG 2

Is a schematical illustration of a first enbodi nment of

the invention as FoqhethentVeEs 408 cflirickie 40 control fdigrihls arel Eu§tbségle3ria an
more in detail Aﬁlge 1602 S 281 O 2ol Joop 70. when Sk9§faTs' Rellting t
arrangenment of Fig 2, £10k % 3%?1 4 aﬂi’ g to
PCT/ SE96/ 01413 measurement results, cellrate measuremengs and/or [feedback
illustrates a SChﬂGﬁEﬁﬁEﬁeﬂ&hmedkhﬁrGHtggR?E$lbéﬁdhﬂnﬁign?%s respectﬁyely,oﬁre
i ncom ng signal s. TAI % _ a_par
i nconihg tPaffic g?%ng‘?%k c%‘l’*rp%l'é:eta%?l rge‘mla?%oarge end systBa SE8 20, they
must be expressed in terms of cellrate or ABR Explicit Cellrate
as will be further illustrated under reference to Fig. 3. Only if
signals are fed back to a virtual source end system (within the
network) they may comprise credit based information according to

10 a protocol defined by the networks.

Credit based flow control (cell credit flow control) here means
that the calculation of feedback signals is done taking into
account the buffering capacity that is required in order to be

15 able to handle the flow according to the ABR controlling
algorithm and line delays even if no positive feedback has taken
place. '

Cellrate flow control here comprises a calculation of the

20 feedback signal in relation to the available bandwidth. In both
cases a value on acceptable rate is fed back (e.g. in agreement
with the ATM ABR specifications).

However, the internal flow control loops 80,90 are specified for

25 the particular network. The loop parameters may e.g. directly
give the available buffer space. This is however non-transparent
in the network interface.

The ordinary node 60 which as already referred to above e.g. can
30 be switch or a multiplexer does not have to close or complete the
control loop itself. The control parameters describing the
results of the measurements are included into resource management
cells RM. Such RM cells are generally included in every
connection in a regular manner. Such resource management cells RM
35 are generated by the source, SES or VSES. The destination
systems, DES or VDES, always return the RM cells via feedback



guar anteed resources or bandwi dth to a proportion exceed a given

threshol d val ue, these are separated fromthe other signals. These
traffic signals, which in the following are denoted first 10 traffic
signals, are gweewmrmesources in the formof separate RCRSENG/01413
handllng Feedback signals concerning buffering unit sizes and
control flow delays etc. are used in order to enable saturation of
the links, i.e. filling of the links wthout causi ng congestion

since the flow through is guaranteed to the 15 first traffic signals.
According to different enbodi nents fl ow 12 control i ng arrangenents

can e.g. be inpl t n [ﬁgy such as sw tching
arrangenent s mJIltl gPeggr{s:ﬂetg ‘X%E%( or VSES). controlling arrangenents

can al so be inplenented el sewhere in the net wor k. Bel ow an

enbodi ment rel apnngoir@ihéty | HRIGEBDA n@f Cdlterifativelll OvL666! reld | NBop by

arrangement in ng_ .art [pOly ation wt
switching arr an%@%@nﬁ#gﬁkf Igasoé'ngg’%gmégeayun er RM cells a’f‘e%@? %%%&?%clgl&opzml.
Fig. 1 il3ustrafbisaisyeigm sowpyi of ngcaekeraning tthe feedingcbagk 2F signals
system SES 20 agfaatHest tdadpest Ul the iprdcelurd). The network

conpri ses a nunber of nodes 40,50,60. Two of the nodes 40,50 each

conprise a virtual destination end system VDES 40A; 50A and a

virtual source @ndFigst2naySEpleaigriaRioconhselating ntalca Giviitchdmg arrangement
ordi nary node sushmuatsau&h 8igRai¥! ErBhCEChunbErcbe! bbuk88s3Ohere merely

i nventi on. can b rrent ed Jn a concentrat n arrangerrent or
simlar 5w tch aﬁgerfg?ﬁ nhft B’;ﬂ Meli Mymber of diffegent

or simlar, c. fsonndesGﬁ:a\kuontingl iin ba mmbémmmghbyt links Iapl2ai,n8d (1A)
under VEferencetbo fh?ﬁt%gg iisoésbicéaﬂabigvahich kHBLegRa! Sﬂnéén%@%éé&"

pur pose el enents;

97/ 17787 mu tiplexed. In the demultiplexpgﬁsgm kreffic streams or the
11 Fr onraigid/Rgndls arenarrarifed @t lLeast idspeniinageohqgbsadit sheuld
an 18 however be clear that it is not necessary for the functioning of

the present invention that a separation depending on QoS is done

but this merely relates to a particulér embodiment. What is

- important for the present invention is that a separation is done

for signals having different proportions of guaranteed resources,

20 either into two groups or into more groups. They may additionally
be divided depending on addressed output port or according to

other criteria. According to the present invention traffic
streams having a significant amount of guaranteed bandwidth are
separated from the other traffic streams. This means that a queue

25 separation per connection/communication is not necessary which
would give a complicated queue handling which also is expensive

to implement. However, the traffic signals are separated into
traffic signals which to a significant proportion, or degree, are
guaranteed bandwidth, called first traffic signals, and second

30 traffic signals which do not comprise traffic signals which to a
significant extent are guaranteed bandwidth. A buffering unit 5A

is provided which comprises two different buffering areas, the

first buffering area 5A,, for example for ABR signals having a
significant proportion of guaranteed bandwidth which then e.g.

35 are stored in queues 5a,, 5a; and the second buffering area 5A, for
signals not having a high proportion of guaranted bandwidth or



ABR flow control feedback |oop 70. Wen signals relating to

measurenent results, cellrate nmeasurenents and/or feedback

measurenents on the first and second signals respectively, are /éfﬁf{g ;Oed
back to the reaWoalr®2, a source end system SES 20, they PCT 14
expressed in terns of cellrate or ABR Explicit Cellrate as wll be
further illustrated under reference to Fig. 3. Only if signals are
fed back to a virtual source end system (within the net wor k) they
may conprise credit based information accordingato 10 a protocol
defined by the networks. Credit based flow control (cell credit

flow contiol) hergoi@ajinerally secball biignas cas ddsinedl aboggback signal s
is done taking into account the buffering capacity that is required

in order to be 15 able to handle the flow according to the ABR
control ling The chighest priarityndsde.gysgdven té CRR patgndlse (fife@ugbkare

has taken Fodft), constant bEt! & 1@&@ SigHAIGOUhiGh BRE vePTidmAtde to

calculatlon of th% back SI i-n relation to the gvail abl e
bandwi dt h. 5 n botPuffering '@&9& OF FPuRISBeYLPe $ER%ed 4 gyeyg e The
(e.g. in agreenensecond gqueuet rﬁa,hei.sATﬁbABlimwdaf iwsad ofey. VBR signals i.e.

However, the int %%i{%@@é&i A@%&sﬂ%%&ehaaeese +x3ﬁe?£‘ id¥s %'Emsitibﬁeto

part [ CU| ar netwo par anet €r s gl ve

avai | abl e buf f er RpEREFLingy |€°\'?€ﬂ%\71'§'ri§16é J‘F%ﬁ%%mpi/e' in mapy ‘f‘?‘@s there
network interfacemay not evenTime oadynva;t Nae CHR ) \Wheidnals ol thesy afécmeedly

to above . ca er e t clQqs

or conpl e?e t he nir?&udegoﬁfb '{ fﬁnguﬁkﬁe con g%lélﬁ%%ri‘?ée{r% b, 18°Gsed
describing the for S*MQM hmsrem%ﬂ% handwidth deg s significant
resour ce nmanagengsfoportion,C8uch &/ABRI Gighkllecot ndife genetailyysedtildiétgnals

co s SO il T o Bt Gl M e, o
systens, DES or Virtendad\fey i opad sRerc other pignals shich are gusranteed
15 bandwidth and which can be stored but for which no cells or
substantially no cells should be lost. Measuring means are
further provided, (not further illustrated in this figure since
their functioning should be known per se) for measuring the
cellrate of the second signals in & manner known per se and for
20 measuring the queue status of the second signals or low priority
signals which also can be done in different ways in some known
manner. The results of these measurements are then fed back to
the sources so that they can control their sending of cells
correspondingly. It should however be noted that the data
25 resulting from the measurements, i.e. the results, have to. be
converted into ABR Explicit Rate parameters before feeding back
if fed back to a real source end system SES as discussed above
under reference to Fig. 1. According to the priorities the
signals are then switched through the switch core 8 in a manner
30 known per se and output on the destination output links lla,-1l1a,
also in any manner known per se.

The arrangements as described above are intended to use the -
available bandwidth to the greatest possible extent and at the
35 same time use the buffering areas to a certain extent for that
part of the traffic streams which can be gqueued in order to get
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12 . | oops to the source (SES or VSES). An ordi hary node
60 may alternatively close the | oop by i ncludi ng, as indicated by
100, RM cel | swigwimhmrf eedback 1 oop 90. 5 This is e.g. aPORISEIOI4N]
accel erating the feeding back of signals and thus to speed up the
procedure. In Fig. 2 an inplenentation relating to a sw tching

ar r angenent is illustrated. Signals froma nunber of sources, here
nmerely 10 denoted S, which is intended to nean a nunber of different
sources are comng in on a nunber of input Ilﬁks la, 2a, 3a (1A) to

a mul tiplexing device 2A in which the nce rated or
mul ti pl exed. | Mhakk efnkhe; seaaining, dY’iL Qi ﬁge’('ﬁiﬁﬁ could not be
traffic signal sfully awplojeddat 'rheasmednpeuuatgoutpt@sinks sfodihe Ewitching

however be cl eg] "-{t}@a‘t“%’ S%a‘ﬁc’tbd" dpeientlsy fusasli qgaggngf in pg;actg_éé

pr esent |nvent|on arati on dependi n one

this nerely relNQNS QX VETE i?ﬂﬂ SePa Hﬂﬂ?eg\/&'{ %mgwmtuﬁm%ﬂg to
for the gresentthdVveiiesenti Sihvantiornscgetat i nores effficient théorhigherl the
havi ng different r ﬁg@ ﬁﬁ 2 her into
two groups or %‘%ﬁ%{%& Bg‘r&(%lsjs;?&fg%é‘ ReY c#(’:h r?g‘?Ped Qandwicﬁ%ﬁd I vi ded
dependi ng on addressed out put port or accordlng to other criteria.
According to t ghddRaas, bswsabhﬂatiﬂigﬂff:ﬁc traffic stresms iwto g first and a

signi ficant anount r e

other traffic ﬁmﬁ &?%rfg %&?R‘i’%‘% %gﬁgugngfmndsﬁggr&g%?gsn{% é)h the
connect £@n/ comrampnaition of omndeatipngnpef more h%gﬁﬂ°g$v§°athat the
conplicated quens,dngti agceptehicdl 88 ito HiRfiTig/ein queuas Ols MRbeeEBimilar

However, the tr nal s ar e .5eray in f 989[

whi ch to a si gr"aiﬁ%tt ve Pt%gég gé kg paratiﬁ%u%é%rﬁ ettions
bandwi dt h, cal Ivildh raxe mcaf.f or ondwalto, aanerSeéende:sbent affgated bygbedag
whi ch do not cQjideE tda;fufehs srgaal édé@dl&i&h tsiz@ can be sogmdumqtusaxigeuhe

A R T T SR S o

SA[err], for exanple for ABR signals having a significant proportion
of guaranteed bpgelviedol “EbtrdlN9hg®: rrengement of the invention 'combines

cellrate flow controlling with cell credit flow controlling.

20 Fig. 3 illustrates in a more detailed mani_;er the transmission of
data and the feedback flow control signals.

Fig. 3 in principle corresponds to Fig. 2. The more detailed

explanation of buffexring alternatives, multiplexing/-
25 demultiplexing arrangements is therefore omitted. Although a

switch core 8' is illustrated (like the switch core 8 of Fig.2 )

it should be clear that it does not have to be a switch core. It

can be any kind of signal concentrating arrangement which

motivates the use of some buffering arrangement comprising
30 separation e.g. into different QoS.

Like in Fig. 2 a concentration of signals on a number of input
links 1A' is done in a multiplexing arrangement 2A'. The streams
of signals are in the demultiplexing arrangement 3A' separated
35 into different groups depending on QoS and stored in queues in
the buffering arrangement 5A' e.g.as described under reference to



35 .are stored in queues 5aferr], 5a[err] and the second buffering area

5Alerr] for signal s not having a high proportion of guaranted
bandw dt h or WO 97/ 17787

PCT/ SE96/ 01413 WO 9717787 13 PCTSECOMYS, o
general ly second signals as defined above. The hi ghest priority
Is e.g. given to CBR signals (if such are present), constant bit
rate signals which are very sensitive to 5 buffering which thus for
exanpl e may be stored in queue 5aferr]. The ;5 second queue 5alerr] is
for exanple used for VBR signals i.e. variable bit rate signals

whi ch are somewh#igle2s mefsigh Menlieoring arrdiigementny2’ dellaatecmblsaréments
just an exanple, 44 gigbe ggg}%/u%gﬁé&uf sment Qﬁh&\espﬁ{}e. 8PNcdBEhd OLignal

CBR) signals, these uded tor exenplrtying reasons.

The third queue Sapeee] ins thigdcase is g ourgmAnd RSN RES AR ‘artha dlueue
bandw dt h tf)l any geh¢isf fé8dits are corﬂ@ﬁ:@ﬂ} ﬁ.ﬂncoﬁ%@i‘bﬂﬁ%% eMaht 03' into
nore gener Y S na, sl S as | he Ve, ere|., a

denot e quelies of iﬁ%ed?ﬂ?]g@atr cRaEq| pgqaneters g’l‘%te d ?{‘)r g?éﬁg*‘]éa%’r‘m
ot her signal s wharthnangemegntr Sor cogdigicationnefi vesource \imanagementy caliler RM.

but for which noppgkéSa®e by the dedRihatibal térRfnsE! {So€hOLldbtiutedtin the
Measuri ng neans

this figure si ncgig“re’ vi?hfe?‘%%Sﬁ%ﬁédﬁﬁfﬁoﬁﬁéﬂe%ﬁ%ﬁ%ﬁ tf%?"i'{]““-

measuring the i.e. SB2/20bie of the second signals in a manner known per

se and fagyg 20 nmeasuring the queue status of the second signals or |ow
priority signals which also can be done in different ways in so
known afes Oh0ne BAIHICELE0 ARYSETAUASHS o eHPRtiant joibe o (SLERLAg

to the saurangement hgant vakec dthe: ofoym| of hai rewidiciiing cirmagsigement as
correspondi ngly. abbcsiah d fHPVRKE" SBcve! G ddiR! phbént aldppiicatioh®SWhishd is

fromthe nmeasurepents, 1.e. the results, have to be converted int
ABR Expli o1t ot SPRTETA e BETOR o mafpRncR. The switcl) (GoRacErBy dhen
real sourkie end eompris@iESaasuniberutted apowere) of inleteunitbeandcea tmumber
Fig. 1. Accordingyifettnitd Qhklbes td'®ach inlet unit a main buffer unit 5A,5A°
is provided which in this case also comprises the functionality

as described above.

20 Fig. 4 is schematical flow diagram. For an incoming signal the
proportion of guaranteed resources is examined 10l1. If it exceeds
a given threshold value, the QoS, is established 102 and the cell
is stored in the appropriate queue in the first buffer area 103.
Then the queue status of the queue QoS, is measured 104 and the

25 result is fed back to the sending sources 107 in which the
sending of cells is controlled accordingly 108 e.g. the sending
rate can be increased, decreased or kept at the same level. As
discussed in the foregoing, a conversion has to be done if the
result is fed back to a real end source. If on the other hand it

30 is established that the proportion of guaranteed resources does
not exceed the threshold value, these signals are given a higher
priority and the cells are stored in the appropriate queue in the
second buffer area 105 or not stored at all, The cellrate
parameters of the cellrate are measured 106 and the results are

35 also sent to the sources 107 via a the feedback loop for
controlling purposes in the sources 108.



signals are then switched through the switch core 8 in a manner 30
known per se and output on the destination-output links 1la[err]-1laferr]

al so in any nanner known per se. The arrangenents as descri bed
above are int emgewhter use the avail abl e bandwi dt h t o pciTskesmatsest
possi bl e extent and at the 35 sanme time use the buffering areas to a
certain extent for that part of the traffic streans which can be
gueued in order to get WO 97/ 17787

PCT/ SE96/ 01413 14 hol d of
t he remai ni ng bandwi dt h whi ch ot herwi se coul %ot be fully

exploited. This ans that output.,links of the_sw tchi r angenent
can be nore effpgiee‘fﬁq%s'é‘ﬁ,s?%ﬁ*ﬁ%g Fncﬂfﬁgﬁlcgu% “nq%sﬁow{a/e#}%e the
littl e capacity iokensdonALs gt Mageihe 1doksr dnnghe nétwork,t ies gpr pegticularly

:ith_ent ion gets tom a«geﬁghﬁgfﬁbhha,ai.gbe%wmehl lcorebaaéeepwte@w%% L£Ré T Efow
‘havi ng a guar ant ee ndwi : nerally separatin e
traffic streans 603 f pYEROgRfeNE or %Eggﬁﬁd ?’F?ﬁ/’fi csp e?ﬁ&PBFeFPPEt as
and secorfdl traf effectively)as tpmssible. conposition of comunications get
nor e honogenous so that the | evel of acceptance as to storing in
queues is nore simlar within the resgective streans. By separating

those connectioMény variationg ape nagsible withinthe \sGqpe §f Thecipvention.
affected by bei Fgr examplgudibed arrapnging ir acomsbinptdion W cflow beéntP6DELng
for using the lgzr htd ViR '@M&M@%@%Qfﬁ-%ﬂk@%@‘ihﬁeﬁgﬁw& at
l'ink. fTow control ling arrangement of the Invention conbl nes

Th
cellrat 41 ow cﬁhgr dnputy PR, O inlet 1Y | Qfy 2 oRYiEFhing arrangement. The

invention also applies likewise to any QoS or any service classes
as ABR etc., irrespectively of whether the cells are within the
same service class, such as ABR, or in different classes as far
as the proportion of guaranteed resources is concerned. It is
15 also possible to divide the cells into more than those two groups
corresponding to those having a significant proportion guaranteed
bandwidth and those who 4o not, such as for example into more
groups for which different threshold values are given etc.

20



20 «.Fig. 3illustrates in a nore detailed manner the transm ssion of

data and the feedback flow control signals. Fig. 3 in principle
corresponds to Fi 2. The nore detailed expl anati on of

buffering al (P#¥I%%s,  nultipl exing/- 25 demul ti pl exFhESESS1I3
arrangenments is therefore omtted. Although a switch core 8 is
illustrated (like the swtch core 8 of Fig.2 ) It should be clear
that it does not have to be a switch core. It can_be any kind of
signal concentrating arrangenent which ipoti vates the use of some

buffering ar
Like in Fig.
LA is done
signals are
different gr
buffering ar
WO 97/177%;
15

measur enent s
t he signal
gueue

into 5

arr angemnent

rangenment conprising 30 ‘separation e.g
2 a concentration of signals on a nunber of”mﬂc”ﬂl""mmmmks

in a multiplexing arrangenent 2A'. The streanb
in the denul tiplexing arrangenent 3A' separated 35 into
oups dependi ng on QS and st or efLREMBueues in t he

rangenent 5A" e.g.as described under reference to

/

i g. L», A%azrangement for controlling td' SloW dk Siinals comprising
a numherof information packets #mescopmunigations-netwpric said
arr&x%&@l'li eduipra s38ge .desn&t FOH GRpardtingt %Sﬁﬁgaﬁlsg hR at

t us u COI’] er 1 N, conver.slLon LI an
ABR B4 A B Ghats dih SRR r Rt EpRGITS,
f or qwlill%amcbrt & xr ésauec@ maréyenent cells RM These

are by the destifRatornkerfiiridl €refrid | 4sghaiedara téla_;nals nav{

a feedback |
In one par

15

20

25

30

35

oop sent to the ari natl ng .term nal e. uae)hif
1 CUPEPPOREARM 23 % ERSOURIRE  THRP iR, 8800 1c

signals, and in that means further are provided for handling the
first and second traffic signals separately and in that the first
traffic signals are given a lower priority than the second
traffic signals.

2. The arrangement of claim 1,

characterized in,

that the first traffic signals are signals having a significant
proportion of guaranteed bandwidth. '

3. The arrangement of claim 1 or 2,

characterized i n,

that a traffic stream comprising traffi¢ signals having a lower
proportion of packets that are guaranteed resources e.g. in the
form of bandwidth, have a higher priority.

4. The arrangement of claim 3,

characterized in,

that it further comprises a buffering arrangement (S5A;5A') in
which packets can be arranged in at least one queue.

5. The arrangement of claim 4,

characterized in,

that the buffering arrangement (5A;5A') at least comprises a
first buffering area(5A,) in which low priority packets can be



arrangenent can take the formof a switching arrangenent as

described in the above cited patent application which is

i ncorporated herein by reference. The switch core 8;8 then 15

conprises a nuwbewmf{sro or nore) of inlet units and a nunber pcrsEgsmanut | et

units wherein to each inlet unit a main buffer unit 5A 5A IS

provi ded which in this case also conprises the functionality as
descri bed above. 20 Fig. 4 is schematical flow diagram For an

i ncom ng signal the proportion of guaranteed resources ned
101. If it exceeds a given threshold V4 ue, the. tabl I she
102 and the cell is stored in the appropriate que

buffer area 1035t°r°d' Then the queue status of the queue w@ ”’]E’ ”
measured 104 and the 25 result is fed back to the sending sourced 107
in which the g, Théegﬁ%@fe,ﬁeldfscugiﬁogtrol | ed accordingly 108 e.g. the
sendi ng rate_can be increased, decreased or kept at the same |evel.
As di scuSsBd®ih 1R % & &gdi #g® 2 contePsion has to be done if the
result i S fed bsbatipacketsbriginatingcfrdn texrminalst h&vikatdiﬂfbr&ﬁt QoS idre
est abl i shed tha 'd infihbe a &£8n

exceed the thregﬁ% %Fﬁgé eseEsP!ngFSEare i en a h| %ﬁi@ast depeﬂ'&’ing on
priority and th9°§el'?% %%&f&% NG, SrRENgensy rQ%'es“ql)eue in the

second buffer area 105 or not stored at all. The cellrate par anet ers

of the ceIIrate ar r@@m}}% rgsults are 35 al so sent to

t he sources 107 VI a a %ﬁ ee 8(5)'%E 8 controlling purposes in
the sour@es 108 haracte \Roigw 9':7#87 i n,

PCT/ SE96/ 01413 that a queue arranging means arranges the packets of the Haffic

course no stori N tentlon
Ohe Q?P Q%-Se}xgcflglézl‘%a ) de

is to use the I|n S |n e netmor
frome.g. a swilesstles zii‘é’o@PaPE'BPRFF oweffgwanteed bapdwidth and Wherein

arrangenent or packetsdanibédirrdiijedl iA’ dLFEHIEIYE bafePing ardfdscebbiel ¥ thay
pOSSIb|§S have the same QoS.

8. ‘The arrangement of anyone of claims 4-7,

characterized in,
that monitoring means (12') are provided for measuring the
20 cellrate of signals having a high priority and means are provided

for monitoring the queue status in buffer areas for signals
having a lower priority thus providing first and second flow
control signals to be used for flow controlling purposes.

25 9. The arrangement of anyone of the preceding claims,
characterized in,
that cell credit flow control is combined with cellrate flow
control for maximizing the use of link capacity without causing
link congestion.
30
10. The arrangement of anyone of claims 4-9,
characterized in,
that the buffering arrangement (5A;5A') and the queue arranging
means are implemented at the input unit and the corresponding
35 input buffering means of a switch core (8:8').



Many variations are possible within-the scope of the invention. For
exanpl e the arrangi ng or conbination of flow controlling

arrangenents in a network, either as H "ﬁmmmr mented gt t he
i nput part or iWPFATRIt of a switchi Hm llﬁhe q’“;s%m!ﬁ{’. on

al so applies likewi se to any QoS or: any sérvi cd clfasées as ABR
etc., irrespectively of whether the cells are within the sane
service class, such as ABR, or in different classes as far as the
proportion of guaranteed resources is concernegg It is 15 al so

possible to divide the cells into nore than those two groups
correspondi ng to 11ho3hehAriradgaméhe ot | &riying [cE dhiel pregeding cins,

bandw dt h and t hos Q do _not, sugh as for nple into nore gr oups
for which differe%f“%r’e?h&lgsa y sza?eégi van e 20 VO

97/ 17787 that the signals comprise ATM[/ cedisplsthe arrangement thus
17 operating in ATM-mode.  CLAIMS S 1. An

arrangenment for controlling the flow of signals conprising a nunber
of information packets in a communications network, said

arrangenent conpriz.i penaxrengenent of ztiaim t11s signals in at | east
first traffic si g:ﬂq{ S g éegogdrt{a;.fé'%si gRas, characterized

in, 10 that the first traf '

ic signals are signal s_having a higher
proportion of gudmfth &¥dlrast pone ?ﬁaﬂ‘? tﬁ'%’@i&n&rﬁép?'r%ig’als' si gnal s,
and in that neans further are provided for handling the

10 13. The arrangement of anyone of claims 1-12,
characterized in,
that it comprises a virtual flow controlling element arranged
internally in a network comprising a virtual source end system
(VSES) and a virtual destination end system (VDES).

15 | |
14. A switching arrangement for switching information packets
incoming to at least one inlet unit on a number of input links
through a switch core  (8;8') on to a number of output links
(11a,,...118,;11A',1A;1A"') said arrangement comprising:

20 means (3A:;3A') for separating or arranging incoming packets into
at least a first and a second traffic s:tream,
characterized in, _ '_"
that the first traffic stream comprises packets to a higher
proportion guaranteed resources, i.e. bandwidth, than the second

25 traffic stream, the flow control of at least one of said traffic
streams being handled separately from the flow control of the
other traffic stream(s) and in that packéts of said first traffic
stream are given a lower pridrity than packets of said second
traffic stream. |

30
15. The arrangement of claim 14,
characterizead in;
that the first traffic stream comprises signals having a
significant proportion of guaranteed bandwidth.

35



first and second traffic signals separately and in that the first
traffie signals are given a lower priority than the second 15 traffic

si gnal s. 2. The arrangenent character
i zed i N, woomysy that the fi rst”"l“ﬂdmclmljﬂ“ IE' are si gpcl/SEY6AIM1Ng a
significant 20 proportion of guaranteedtban 3. The
arrangenent of claim11 or 2, characteri zed I n,

that a traffic streamconprising traffic signals having a | ower 25
proportion of packets that are guaranteed resources e.g. in the form
of bandw dt h, have a hi gher pr| ority. 204, The arrangenent of claim
3, C h a.[r t eri zed it further conprises
a buffering arra"T?g‘e arsang ﬁ”?"FrPf °la£m§/\ﬁ14cﬁ pggkets can be arranged |n
at | east one queudr a r a ¢ t 6. rThez cerdngertem, of claim 4,

acter i Zeyhat! dhathlc E??hstheoﬁﬁéi LAd0 &4 d%ﬂ&?”ﬁ%ﬁvi ?A §A'hiaher

| east conprises a Tirst ar ea ertJ
priority packet properiion of packe -] 97,31 resources have a lower

PCT/ SE96/91413 priority whereas the traffic stream having th&8 lowest proportion
stored. packets guaranteed bandwidth is given the highest priority.

17. The arrangement of anyone of claims 14-16,
characterized in,

10 that the packets incoming from terminals having different QoS are
arranged in different queues, at least depending on QoS, in an
input buffering unit by gqueue arranging means, said gueue
arranging means furthermore arranging the packets of the traffic
streams in the buffering arrangement depending on the proportion

15 of guaranteed bandwidth.

18. The arrangement of claim 17,

characterized in,
that signals of the same QoS are arranged in different qgueues
20 (5a,,...,58;) depending on whether having a significant portion

of guaranteed bandwidth or not.

19. The arrangement of claim 18,
characterized in,

25 that the buffering handling of said first and second traffic
streams is separate and/or different and wherein a first
buffering area of the input buffering unit (5A;5A') 1s used for
buffering traffic signals having a lower priority.

30 20. The arrangement of claim 19,
characterized  1in,
that first flow control signals relating to cellrate measurement
on signals having a high priority and second flow control signals
relating to queue status in buffers for signals given a lower
35 priority are provided to the destination arrangement and that
they are used for flow controlling purposes with the use of



6. The. arrangenent of claim§5, characterized I n, 5

t hat packets originating from term'_M.L@ent QS are

arranged in a nunber of different qu | east dependi ng gn

@S, in the bufWesMHEsHr r angement (SXMHWHWMHHI 7. The AFFRREMER: of
claimé6, 10 characteri z*ed ™ "4 'l that a queue
arrangi ng neans arranges the packets of the traffic* streans in the
buf fering arrangenent (5A;5A") dependi ng on at | east QS and on

proportion of guaranteed bandw dth and wher ei r% packets can be
arranged in different buffering areas even if ]hey 15 have the sane

QoS. t _ 8 ge-ﬂaﬁ:éér aﬁQﬁHE&ﬁeﬁ] Wt qQrM) 2iggatd- By . )said désﬁ,i:ﬁai(’:jion
ac eri ze i N at_.moni t ori ng nmeans are provide

for measuring th&TFGngemepk, to the M‘é’ﬁaﬂrﬁﬁ#ﬂ%’@s h‘i%ﬁ%pri ority and
means are provided for nonitoring the queue status in buffer areas

for signals 21. BAW BBranddidit F @nybhe! B¥Schdfys Ais1aof,i rst and second
fl ow cont r%IOPsiggna S e used for flow controlling purposes. 25

I 0 b
9. The arrlingeneft n§ofiet # % He Hf&di nd Bt ai ns, charact
eri zed i that it operabes irel AT muie anidovinc ahatobti 3easthsomel sigrials

cellrate flow  oom riSQnﬁﬁflsi alxi m zing the use of |ink capacity
wi t hout causing P 1 n co%est ion. 30 10. The arrangenent of

anyone of clains 4-9, characteri zed I n,
that the bufferi 23.arxmngerangeriént S£oy aohtidolldnguetiss r fhgwndf information

peror n e TRALRISE, S b gitsch sibiasd’ CRSRROALIMLAR tn endd e
arrangement comprises:
- means (3A;3A') for separating streams of packets having a
proportion of packets being guaranteed bandwidth exceeding
a given value, thus at least providing first and second
15 traffic streams, '
- means for measuring the cellrate-. of said second packet
streams, : ,'
- buffering means (5A;5A') for temporarily storing packets of
said first traffic streams separately from said second
20 traffic stream packets, |
- means for measuring the fullness of said buffering means,
- means for feeding back the cellrate: measurement results and -
cell credit measurement results relating to buffering
fullness to the sending sources/system(s) for controlling
25 the flow,
- and in that a higher priority is given to said second

packets.

23. The arrangement of claim 22,

30 characterized in,
that the streams of packets are at least to some extent ATM ABR
signals and wherein the capacity on output links via the
controlling is maximally exploited.

35 24. The arrangement of claim 22 or 23,
characterized in,



19

. 11. The arrangenent oWedi ng cl ai ns,
characteri zed | that t ' '

I gnal s conprise ATM
cel'l s, the arrangenent thus “ma Wm)de. 5 12.
The arrangenenyo®fneeai m 11, mm r i z e RCT/SES6/01413
that at |east some of the signals a R-si dhal's. 10 13. The
arrangenent of anyone of clains 1-12, characteri zed i

n, it conprises a virt ual flow controlli ng el enment arranged
internally in a network conprising a virtual source end system

(VSES) and a virtual destination end system @#DES) 14. A

swi tching arrangenment for sw.tching information e |nco ng to
at | east one ingEPtun'Fl?e or?e&dﬁﬁ‘ﬁbeg ygren i B nggr}é“ I sending,ne \/\?’f%‘f?’“
core (8; 8') on(vseEs,40Bi80BNXf output |inks (1haferr],. . 11a[ err];
11A", 1A 1A") said arrangement conprising: 20 means ( 3A; 3A') for

separ ating or arrangi ng i ncom ng packets into at least a first and a
second traffic 4Pr e&\? arrangement 9f claimi23., i z ¢ g | n, t hat
the firsts traffechsareaane o irsds zpeclets 1ona h| gher proportion

guar ant eed reso [ . ' tem?t Ei .91 "

stream the ro s?rold%"?‘ﬂg‘?d%%g Fmone of‘gaal %sﬁea?f sYs gtgirzgazr’r%'n )
bei ng handl ed sepﬁrdﬁbI?hQ\? ofh tRRVETSANG, ATTANGImant: ( (13°) igt mrovildgds jfor
strean(s) and i gohbettiay Kgheud! statds  headulemdrit Cresults Hite BRI Expl it

a lower priorit
15. The arrange

¥abdBe gack%ﬁgigffo%a'n%ﬂgqg.a resourch HdrdbedbhtBerid (m1)

that thdOirst whiehiaretfedhasknto she 5?3%#%“%@?5’ @YSte“' (5§$§ﬂf3} thnt
proportion of guaranteed bandw dth. 35

15

20

25

30

35

26. A system for controlling the flow of cells from a source end
system (SES20;21') to a destination end system (DES30) through a
network (10) comprising a number of real nodes (60) and a number
of virtual nodes (40,50),

characterized in,

that at least a number of the nodes comprise(s) means for
separating (3A) first signals having at least a given proportion
of guaranteed bandwi_?c_lth from second signals having not, buffering
means (5A;5A') for temporarily storing at least the first signals
and monitoring means (12') for measurihg the queue status for
said first signals and for measuring the cell rate of said second
signals and feeding back the results of said measurements to a
preceding sending source (20,40,50;20') to control the
transmission of signals.

27. A method of controlling the flow of signals in the form of
information packets incoming on a number of input links,
comprising the steps of:

- separating the signals at least into first signals having a
proportion of guaranteed bandwidth exceeding a given
threshold value from second signals thus providing at least
first and second signals respectively,

- contreolling the flow of said first signals separately from
said second signals through feeding results about
measurements on said first and second signals respectively



WO 97/.17787 —arnE’T”’ECILSEg6T01413
20 . 16. The arrangenent of _clai 4 or charact e

rized i n, that traffic |ng signal s haV|ng3
hi gher WQﬂJdF’ISVon of packets \“‘ eed r es oUREEE a
lower 5 priority whereas the tr “i strefm snaV| ng the | owest
proportion packets guaranteed bandwi dth is given the highest
priority. 17. The arrangenent of anyone of clains 14-16, c
haracterized i n, 10 t hat the_ packets incomng from
term nals having different QoS are arra ged in different queues, at

| east depending on Q0§q 's’&nﬁﬁng sourcéé‘p“t buffering unit by queue
arrangi ng neans, said rrangi ng means furthernpre arranging

the packets of the tré!%f"ieg Pﬁ"”%e’ﬁ%ﬁ & reeeRRd cFiggadsr Aydngnte lower
dependi ng on the propgroportibn of @laxparted dahdaddadnt dt h. 18.

The arrangement of claim17, characteri zed I n,

that signals of the same QoS are arranged in different queues 20

(5aferr], S.. , 5% Mbe Betbadi 4§ etaihdd™her having a significant portion

of guar ant eed barﬂmﬂiéi- compeising the stefP ofthe arrangenment of claim 18,

characteri zedin 25 that the buffering handling of said
first and second traffic streans i s separate and/or different and
wherein a first = storingr iseddar Etrat shonahpyseparatelyg fnom $&¥d Ssecond
i's used for bulsignallg ihbifferiing Meandd toflsaid OFEFst dignall.

10

29. The method of claim 28,

further comprising the steps of:

- carrying out cellrate measurements on said first signals,
-  measuring the buffering status of the gqueues of the

15 " buffering area intended for said first signals,
- convexrting the latter results into ABR Explicit Rate
' parameters,

- feeding the results back to an originating real end source.

20 30. The method of anyone of claims 27-29,
characterized in,
that the signals having different proportions of guaranteed
bandwidth are signals of one and the same service class such as

e.g. ABR signals.
25



~q
streans, - buffering prearis (5A; 5A") for tenporaril yysBordn
packet s of said f h affic streans separatelyjfrqon} sgid
second 20 traffic sj - mean §g—-eF—ReastAJ
the full ness of said bufferjg L
® §e
o ~ 2o
-~ no

30 . 20. The arrangenent of claim 19, characteri zed
in, that first flow control signals rel ating to cellrate

measur enent on signals having a high priority and second fl ow
control signal SWO9MT8r el ating to queue status in buffers forPCTIAAPIIS
given a | ower 35 priority are provided to the destination arrangenent
and t hat they are used for flow controlling purposes with the use of
WO 97/ 17787 PCT/ SE96/ 014131 /

21 resource nmanagenent cells (RM sent by sai d destination
arrangenment to the sendi ng arrangenents (20'). 21. The
arrangenent of anyone of clains 15-20, 5 characteri zed i
n, that it operates in ATM node and in that at |east sone signals
conpri se ABR-signals. 22. An arrangenent for controlling the flow
of information 10 packe in_a conmunications system characterized in
that said arrangeme% Jes: - means (3A; 3A") for
separating streans of packets as a proportion of packets
bei ng guarant eed bandw dth excagg a gi ven val gé Qi Bugafd

| east providing first and seco ‘ traffic streans,— v =t et -~
nmeans for neasuring the cellratg sai d second packet -

NETWORK

2A

1A
la —>
2a —{ >
3a —{>>

FIG.1
FIG.2



- means for feeding back the cellrate neasurenent results and
cell credit neasurenent results relating to buffering ful l ness

to.the sending @#ﬁgiésyst enm(s) for controlling 25 t;@r’;b%“ls

- and in that r priority is given to said second

packets. 23. The arrangenent of claim?22, 30 character
i zed i n, that the streans ckets are at |least to sone
extent ATM ABR signal s and where the capacity on output links via
t he controlling is maxinmally expl oited. 35 24. The arrangenent
of claim?22 or 23, characterized i n, WO
97/ 17787 PCT/ SE96/ 01413
22 that the sending systemis a virtual sending end system
(VSES, 40B; 50B) . 25. The arrangepent_of claim 23,05 char ac
terized i n, that thes ing Sy S a'T;'reaI source end
system ( SES 20; 21') and in that converting ar enment (13') is
provi ded for converting queue fptatus maasurementrrg |ts into ABR
Explicit Rat e paraneters for npdhfyijng resource age cells
(RM 10 whi ch are fed back to@.@ rgij source end system ( SESZ&21') .

: no

I'd
14

Modific
function

ABR
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26. Assystemfor controlling the flow of cells froma source end
system (SES20; 21') to a destination end system (DES30) through a

ne1;vvork (10) conprising a nunber of real nodes (60) and a number 15 of
virtual nodes (WQBUIYFE7 characterized i nPCISENOMIBN,¢
at | east a nunber of the nodes conprise(s) neans for separating (3A)
first signals having at |east a given pr (ér i on of guar ant eed
bandw dt h from second signal s havi ng not ,“Buffering 20 means (5A; 5A")
for tenporarily storing at |east the fi rst signal s and nonitoring
means (12') for neasuring the queue status for said first signals
and for neasuring the cell rate of said second signal s and feeding
back the results of said neasurenents to a precedi ng sending
source (20,40, 50; 20") }E\ql t he 25 transm ssion of signals.

27. A-nmethod of controll ow of signals in the form of

i nformati on packets incom ng on a nunber of input |inks, conpri si ng
the steps of: 30 - separ at A1 Q Signals at least into first

si gnal’s having a pr o STARTIf guarant eed bandwi dt h exceeding a
gi ven t hreshol d val ue om.#econd signals thus providing at

| east first and second silgnal s respectively, -

controlling the flow of sai

second signals through eed|12ﬁ gr.pc Cfﬁ

on said first and secong signal ely No WO 97/ 17787
PCT/ SE96/ 01413 101 OF GUARANTEED 23

to sendi ng sources, RESOURCESN\EXCEEDING t d sai d second slgnal S

arately from 35 sai d
3 measur enent s

havi ng a | ower THRESHOLID VALUE? apf eed bandwi dt h.

Yes STORE IN APPROPRIATE

105~ QUEUE IN SECOND
' BUFFER AREA

102 _| ESTABLISH

QoS=QoS

l

STORE IN QUEUE FOR QoS;|
103 — i MEASUR
IN FIRST BUFFER AREA ; pARAiE%%%g ATE

]
l - * 106
104 MEASURE QUEUE
| STATUS OF QoS; QUEUE

k

107 SEND RESULTS
TO SOURCES

108_| SENDING OF PACKETS
CONTROL IN SOURCES




98 -
5 28. The nethod of claim 27, further conprising the step 0923380

storing said first signals separately from said second si (e
in; buffering neans for said first signals. 10 29. The nethad otop
cl ai m 28, ' ~further conprising the steps of: - @A Ng ou
cellrate neasurene n said fi % measur | \giMEg e

buf fering status ri%é’fhe queues(;'?i\S momwoma%lz¢¥l¥uerl ng ar ea™ nt ended
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{54) Title: ARRANGEMENT AND METHOD RELATING TO PACKET FLOW CONTROL
(§7) Abstract

The present invention relates to an amrangement and a method for controlling the flow of signals comprising a number of information
packets in a communications network, e.g. an ATM-network. The arrangement comprises means for separating the signals in first traffic
signals and second traffic signals. The first traffic signals arc signals that have a higher proportion of guaranteed resources, i.c. bandwidth,
than the second traffic signals. The first traffic signals are also given a lower priority than the second traffic signals. ‘The first and second
traffic signals are handled separately.




