. A 3)

METHCD:OF CONTROLLI NG A TELECOMMUNI CATI ONS NETWORK Thi s i nvention rel ates
to a nethod of controlling a tel econmuni cati ons network which includes a
plurality of interconnected exchanges, in vhi<h nmethod 5 call restriction
wWith respect to a first exchange is applied to other exchanges of the
network on detection of a focused overload with respect to the-first
exchange, the call restriction being apl led to a dlfferent extent at

di fferent exchangdEZHOR HRF nCONBROLLING EELECGQMM ARERNS S LHORE
article by RG Ackerley "OveralT Grade of- 10 Service I\/bdels for the

British Tel ecom Network" .in Proceedi ngs of the Twel ern
Teletraffic Congreser§ TERYSREIQR, T r}' Jefhe? 1§‘§§E‘8E ﬁ%ecsmi r6°ci;7uégl Bcal

exchange is ca:ram&c)mms:s:ocaaieﬂswddt«mﬂdomh&nhhangeludésom lkaskk one

incoming calls to.the |pcal exchan r ecuyrsi ex n

t hrough whi chiﬁﬁ%rﬁxﬁgf‘flgef ,98#,“?%39?0?’ éutganggga?g%r c?g e"%iyre o?qufgl
oper ati on5 Th&xink sesehangesxcdreiyebeingo ane |.of Fecpleralityawnfal sounk
used o 1Out & 0MAgEL CalhtekBohfigctasd Bxchangayi f Adiadion® exghanggs

fails. The security and hone excﬁan es are collectively referred to as t he
parent exchan@@EtdcularincaroBserafge. "ithant® ofRBETPhan ofhe fRFEFED
exchanges ar e ogwfr@rgak tmag;uémrnegmbf]w_nk exchanges of the |ocal.
exchanges. 20 rea network traffic nan ment . (NTM _is an
essential conponent® °c5‘fm‘?1’§t30\o?k5' f?ﬁ‘@ AN ot i ?°f+3€?$cwbépf&?%%%ee in
terns of 10al | exiehaugeut tlsrdauglbe vénsqhed.ncmnigig/e calindittat ithe ofladml
vol une of tra nv e r kel

taH %aﬁ@né:gxr@%o}ﬁ%ed Qh& g4 sggufl#?%c%ﬁ{x%aﬁﬁfb&%?per %our

Ki ngdom curren dl es aéprom mately six m enpt
during the bugytpr@rndoa@hm proms the lgqalvaxeh@nge areoooeted. din agrmaber

second. G venegeiata ol ur@h@fséé@ﬁtf e—&chﬁngaseat gal clalaledahé carise it
difficulties are defected and controlled as qui ckI OSSI bl e For

exanpl e, diffFeR t3£8°aMme oPFEA &fcotifbEPed Faftﬂ thandfsat due
to abnoroal teathangeatitfethe wbmehezanahgecﬂas:?sl bymyeé’ammmh zasl home

' phone-ins, tel a h S np, [ s JA\%. And
New 30 Year' S % %%5%% E(‘i'e °?‘%S§§ casé % ?éal nL he grle'?:}v}v{oggrak var |!éa£s]

wi dely from thachemn!ls Ioefvézlhe doreli exchange. EXChanges other than the

parent exchanges are referred to as far-end trunk exchanges

of the local exchanges.

20 Near real-time network traffic management (NTM) is an
essential component of network management if optimal
traffic performance in terms of call throughput is to be
ensured. To give an indication of the volume of traffic
which may be involved, BT s trunk network in thé United

25 Kingdom currently handles approximately six million call
attempts per hour -during the busy periods which is
equivalent to 1,700 call attempts per second. Given such -
a volume of traffic it is essential that any network
difficulties are detected and controlled as quickly as

30 possible. For example, difficulties are often encountered
by network traffic managers due to abnormal traffic
patterns wﬂich can be caused by events such as ‘ phone-ins,
tele-votes and public holidays (for example Christmas Day
and New Year’'s Eve/Day). In all these cases traffic in the

35 network varies widely from the normal 1level, sometimes
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-2; guite spectacularly, and the network nust be controlled to nmaintain the
best-overal |l network performance. Wth the introduction of digital swtches
such as System X it is possible to nonitor2 ¢iosely the performnce 5 of
each exchange and the routes between themand to the subscribers. BT's

Net work Traffic Managenent System (NTMS) currently receives statistics on
upwards of 37,000 routes from 490 exchanges in the UK every five m nutes,
this neasurengﬁf'tﬁeFPGGtﬁé gér&h’oséﬁdtBhﬁen%tYBﬁﬁ BRSEgPe pePREEClBed £8 be

abl e to obtai maanstani shiecaleky- b@brablené‘EQSerp’ElﬁEoﬁfnahbe net wor k

per f or mance whil st n o] A t| ti_ne.control
of the network. (ItQ%h grfr?%e no?@gﬁ?ﬂ %’got é 3’1 mt%%%l ca‘? %%?Eﬁ%tm 3rry
different trafystepakt éitnss anslschleb@oemptp@n ol 0$ell$ thelipéefermance
network herdvgge eadd etdiingd heh&f CHE r%tul%‘aer W@r}\r‘?‘e&%ﬂer 'n(a,dst@r Ehe

soneti mes found, appropriate.” For instance
t el econmuni ca¥MBRSFEBREEN BT Sul;'lét‘&O#éa'%{#%ﬁ?e‘htM%gwe%\‘- S..BSWIHU(@EMﬁThe

i nformati on reﬁeruﬁdlby rebeiMEdSsikstpsecessed upwdldds prvs"ﬂeod@' JJutes
recommended p rarre zgqsn Tp1 gararret er, val yes are Sqon‘%]

threshol ds to*°8et RECHAPTeY i FRe c K i 8¥eEY f“ﬁ@“ﬁﬁﬁvto‘i%ﬂs

net work el enemeasutlsmahtypehiodi being nchasdn oo dbe ca NESNrdnduigth| wari 6d when
an 'excepiio | a0l ay.ed | r Jra hi cal

i nt erfacfe)(s at n%m Iﬁﬁdlhélﬁ }(.’I% r?a%%ggg\r/\@ gt\%%rgk%ticgl 3;1 al%'aahllr At %s‘l\fé%%%%ﬁent
Centre. Ex%EpFPGnsne%W%ﬂi hseefmm ewhilssl (Resng shortl smewgh ftom

network el e4ENéwNBALEELIVEL Seal - t\!ﬂ&%onéfaiaéf theUhdtwbeRily from a

predeterm ned threshold for that value. The exceptions are 30 ranked in a

priority order withEnBLEBE 58 artpRafbat ASReFcCOMHRLCRtIRR MATHOTES
whi ch the threshoydsiifereet byaffic eivedind,” aidd cd Ry dui pPE with

exceptloi'Bs dodzpf)ferent network .-hardware and that therefore other

measurement periods are sometimes found appropriate. For

instan_ce a lot of *"Telcos", or telecommunications

companies, use a measurement period of 15 minutes. )

. The information received by the NTMS is processed to

20 provide CCITT recommended parameters. The parameter values

are compared with thresholds to determine if any
difficulties exist on the monitored network elements.

‘Usually the first indication of a network problem is

when an '-exception' is displayed on a wall-board, or on a

25 graphical interface at an individual manager’ s workstation,

at a Traffic Management Centre. Exceptions are those
parameter values, calculated from network element
measurements, which deviate sufficiently from a

predetermined threshold fdr that value. The exceptions are
30 ranked in a priority order with the top 20 displayed.
However, due to the manner in which the thresholds are set
by the network traffic managers, some exceptions do not
necessarily indicate a difficulty as thresholds are
percentage-based and set a value which ensures all
35 potential difficulties are captured. This results in
exceptions being displayed that are occasionally spurious



necessarily indicate a difficulty as thresholds are percentage-based

and Sset a value which ensures all 35 potential difficulties are
capt ur ed. This results in exceptions being displayed that are
occasional |l y spurious -3- or insignifictaht= The exceptions therefore

need to be examined in nore detail to determne if a real difficulty exists
and whether it warrants any action. To help in this activity several

i nformation sources are currently used by 5 the network traffic menager s.
The NTMS provi®@Es skl canhe” Se cPKEEREEORRI FORFEEPFRg HFeG héo Pe -
network's st ateanidfle@eihomsraCdetalil Roo\dedrArniinee nef vor keal adf £ £icabagers

ith inf ti  t I t t.ak t t] : o . Of
10 traffic. (GRERER AEHERTRRT Y QR AT O et G, et R 4 EHSE
situations. Thecti%itul sewsrakt infarnatf dbncsocvanager sareochvoknblyt veedaby
statisticsgas ¥$%I?3§Yg$kigggfgggeﬁgﬁaggggpeters and to conpare traffic
e Tas i

patterns over ew neasurenent “periods to isolate any trends. 15
An On-Line Traffic Theo{fMS oRroyifdem (T5) neddotimpe FEZYBLéMBRESofand

statistics fromiheodiIMe Vit eALAHLENSIO S thiRas (Hndr peirdormdneal i spd

hi storical data for_dai and wee lﬁFtr%tflc patterns.ngﬁls stem al | ows

t he netmorktrQﬁ?Y%@%%nﬁé%r§eFH°§ afFRE AL MRRAGATS [ PP EMRRAIR R (o
det ect any radimsthl &hithiesn | hake afgffdomptA dathonanayerentroystithe pEdewdesft he
networ k tyraf fig. nenag | -t Qz e the opf | . At

al | trunklogxcrfgrnges. %?se\qqstn o?%&%gtﬁgﬁs%hnsgg% %zgﬁétgg ? Ee%%.tr}?ee%@?%f\?\%?ch
cal | s can be radut esiitugtionsont ThesNEME i@dlpys nedmarkatrafid o anagpers

al gorithms beigy) 1SS at the raw statistics as well as derived generic
parameters and to compare traffic patterns over the last
few measurement periods to isolate any trends.

15 An On-Line Traffic Information Systéh (OTIS) takes the
measurement of statistics from the NTMS system and
procésses them to provide summarised historical data for

- daily and weekly traffic patterns. This system allows the
network traffic mané&ers to examine historical traffic

20 patterns to detect any radical shifts in traffic.

A data management system provides the network traffic
managers with an up-to-date copy of the routing tables at
all trunk exchanges. This information is used to check the
routes to which calls can be routed, which'contro{s are in -

25 force and the routing algorithms being used.

There is also a broadcast speaker facility which
connects the world-wide network management centre to all

the regional centres.
Once .a potential difficulty has been detected,
30 acknowledged and analyzed, it 4is characterised and a
decision made whether to control it using the available
range of expansive and restrictive controls fb either allow
alternative traffic paths through the network or to
restrict or block call attempts to particular areas,
35 respectively. The situation must then be monitored to
ensure the controls are having the desired effect and that
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There is also a broadcast speaker facility which connects the worl d-w de
net wof-k-managenent centre to all the regional centres. Once a potenti al
difficulty has been detected, 30 acknow edged and analyzed, it s
characterised and a decision nade whether 4o control it using the

avai |l abl e range of expansive and restrictive controls to either allow
alternative traffic paths through the network or to restrict or block caII
attenpts to particular areas, respectively. The situation nust

be nonitored tdﬂ'éﬁiéuﬂ’éetﬁé‘“emflr 8Fs SQPE H‘&v@ng”{%%s*ﬁsedb%?? e@?a]aﬁdw%ﬁﬁt
they are renovesffectOeE1lAS a probl em has been dealt with effectively. It

I's inportant that t coptrols esuf I cie sup e
probl em yet not so Lﬁﬁlerﬁst héfnpf’%g?n aug theltheomé%}%%flsu %ﬁoén%es ‘Fﬁg
ot her parts of sufefiwtewtktorsbppbesskihe pocoblemlyet siotccasfagvers | that

Focused over | otie? TRUSY RS L TRl bRl PO A4 Gty EHRE Dasts 0F

nmoni tored in ortd Q#mbr%@M@ﬂ%cﬁ%@ﬂ%lhﬁu%%ﬁéuhlﬁﬂe s has

been found to be not vggy Saldifsact orygat g@’g@gl&pd waglsoegai;gas SGyi$h
the near future, when cal] fajlures will_ on] g%c éé) oard%

With respect t&aURFIURINIFaEIONY RRTPTES DS }??l us r?'é?ﬁ' all The
routes tried amdlsicdwewvts Bagsyad ReE)oads T perameeeromay@saplkumﬁcsted

effect on wallbo ferr n S ri
s as descr%| bed noa%éieB‘r'lF e%ae g’% apg‘ | caélgﬁaﬁg%h Svér?.gﬁﬂ ?%s?e\r?t% 19@9
appl i cant on 12&#4-5|\/ﬂ538198$n Hung did deatet mentiers B a:ta:czrxlaé: present
GB9210173. 2), g kA 1" LWMAl LN AL heldr Sﬁ%&fe Pajey @41@.' | GAlIOFes
nunber 115689 filed on 3rd Septenber 1993, in_.the name, CRABTREE, ‘and the
subj ect matt er Wdildc| ¥ Pﬁeﬁéﬁ‘ﬁ"ﬁ s“?%c%rﬁéll&tbééq‘?ér Sfith TPEPEFENLS TR
present inventilagt of hoeey¥Lal Qbﬁeehectrt:.@da me¢hpte ftl ¢ONhAD! khag outes

networ k ogge a fogysed, verl gad qondi ¢lon,has beem delectad by vhgt eyg

graphic "star" effect on a wallboard.

A preferred method of detecting a focused overload is
as described in a British patent application filed by the
present applicant on 12th May 1992, being allocated number

20 9210173.2 (ie. GB9210173.2), and in the egqguivalent United

States patent application number 115689 filed on 3rd

September 1993, in the name CRABTREE, and the subject
matter disclosed therein is incorporaﬁed herein by
reference-.

25 The present invention is, however, directed to a
method of controlling a network once a focused overload
condition has been detected by whatever method.

According to the present invention there is provided
a method of controlling a network, which includes at least

30 one local exchange connected by one or more routes to one
or more parent trunk exchanges, each parent trunk exchange
being connected by trunk routes to a plurality of further
trunk exchanges, in which call restriction is applied to
one or more of the exchanges of the network on detection of

35 a focused overload with respect to said local exchange, the
method being characterised in that call restriction of
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20 method. An article by H Tokunaga et al entitled "Traffic Congestion
Cont rrob Based on Call Density Control" at pages 96-107 of Electronics and
Communi cations in Japan, Part 1 - Conmunications, vol. 72, no. 5, _May 1989
di scl oses a nethod of the general kind defithed in the first par agr aph
hereof. In the known nethod the 25 extent to which call restriction is
applied at different exchanges of the network is selected in accerdance

wth th f the-rel nt dth it f th I t
Channel . £p- A BHYRDEL Bfe Eibs JOA LT HEIARSS FEaRPRLIE b 3% heraboRBR-
_of a n_etwork véenxclange do i theel nartivmzsk;brmt sletiéedicn o at abeusedsuvemeoha
Lonading 30 el dgLogapoaet! ka8, 30Ua0! (WCBbAdl e A SO SEbPLLN 80N

subnet in isol |on he “r emai ni ng r epresent
m ni mum r esi duRY cmﬁ%m:ytéﬁnkhexcbasgecgﬁgébaédlpea@eewtxﬁmﬁ each

sour ce-desfination 4 e i hi-8s €ACEE SYRNRhy 2Hé aaﬁwé&dfsfeﬁn@ééﬁeedto a
traffic is |nterconnun|cated bet ween t he subnets ‘and fic control -

vari abl es repriddeiiithg FﬂﬁkpFﬁﬁBPPFSn?fthPhéqQﬁﬁnﬁ%ﬁP%ﬂﬂﬁ(ﬂﬁe¥ﬁﬁﬁ¥nﬁPPon
traffic fl ows Amsvher assﬁmwd mamcmsmptﬁém tiee rﬁﬁ%l@di BtuslUé£Chavige

calculated th efr net e cted incom ng |oad
cannot be acc?mmd% (fqby%%g“uk %Q % %'j‘gtehcg,’l‘;‘l &FFa nﬁxﬁlain?%n%%gr%‘f%%?%d
at source, 5 tHelow @ ¢dresiholsh f@qui:habderaanparoﬁya neeadsmsement e i odum

fraction of ay o clad seathloowiiebsl Wo-Da acAmPlaind ANy

source-destination pairs. According t res ntiron a

defined in t h&isilaseshr ddt aghsemEssane C@Hid-t%l}"s'(ﬁj iabavet l‘!ﬁmé:iqull%ﬁ
exchange i s agpeealolepd:imnge vrmvfd\réﬁ ceﬂaaﬂyd dbhe¥EcPitEBLIE coulas be
one or nore pare%L t,r unk gk es, each gfrent %Funk exchange bein @
connected by FEM rAdhtERLR %r%fl?ﬁpﬁfaF Yher TORu® &SRS

that the caII1se$matn|by1apphwiﬁgrespECresarmnelon Weyenﬂvmﬁaxnkﬂhvammers

f the figst d,t
of L0 T4est. BXCUAROE- A RUabalecll 1ESSSLFLLRY 5 OB 00 bt 16y 0V
whi ch call re9€rieafdn restpbttionatantiifed edn eachmugls nire heremtamfll@ i S

sel ected in lganaegordance with the relative contributions made to the

focused overload via the . . .
"Ca l restriction” is a term used herein to indicate

a network control step which limits the number of calls

20 made by blocking attempts at a point in the network. It
can be implemented in different ways, including call
gapping, in which fixed length intervals are enforced
during which no call can be made. For instance, five
Second call-free intervals may be imposed.” Another form -

25 of call restriction is proportional call blocking,-in which
only a percentage of bids are accepted. For instance,
every tenth call might go forward. A third approach is to
allow a maximum number of calls to go through in any one-
time peridd, such as one call every five seconds.

30 The use of call restriction according to known
techniques, at parent trunk exchanges, means that all calls
incoming t9 those parent trunk exchanges will be subject to
the same call restriction levels. But the known, fixed
rate, call restriction, for instance 5 second call gapping,

35 applied "across the board" in this manner has been
recognised as sometimes inappropriate in making the present
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di fferent exchanges of the network. "Call restriction" is a termused .
heren-to indicate a network control step which limts the nunber of calls
made by bl ocking attenpts at a point in the network. It can be inpl enented
in different ways, including call gapping, én_mhich 20 fixed length
intervals are enforced during which no call can be nade. For instance, five
second call-free intervals may be inposed. Another formof call restriction
is proportional call blocking, in which only a percentage of bids are

accepted. For iA6ba8ELen. evqre/ ﬁ@mér €R4t masmg @2ifsAmiarsh a Pohbler dmlch
approach is to aIIowg er of c l1s_to othroughrn any

time period, sieh S8° ﬁ'é }%\7’@ SEQOMRS 2EPELPRAY Fﬁétei'lsent
to which call whsreltheohrhffappbemdlas dtf hermal Emcbasgearef réberfietedr k

d t h | ti to.th d d
Vi the diitorin ok Fang dbEnRRrhaL B DRTS IBUES' fntdR, beR RRRs SHNEREY
restricti oh | eke¢used gvenlroedr avereslly gamgesk.t | dlealce, oiphat paott eidasly

contributi on. Acf'vi‘i?f§g98{éf“ bmpBafiibhe! 821 LAG! 1 BPehEYsh 1"%%1 UL E2PLY: BR

set as follows. A val e err 'S se ected as the to
neasur ement per§ RPRMIER FP P& &OsireeFTifSulcRISS rﬁibléijt%f%ﬁﬁlb"«/em‘éhel%dto

number. A val ushd3[ Boehli extHanthl &y a8i therént ahmoun@snurﬂleratpfd@fﬁérent
actual |y made, V@thout al | resirl ction, as _a re of a focused over%oad

On each route 38 F& cal ’resFPF fe®VEThunER of '%Is°f‘8 B nBBES 0% hk
route aftlér catdutesstis chobnréssrbeeed appl akl, b[err], is allocated, this

bei ng determ ned by ¢ hﬁsprﬁ]@.ﬁf ?Qéfngﬁi%h%q{arﬂ eghgy ctatiﬁt %é’%’éfzigfgn

call restriction |evel en set ap
instance, in YIS ERRLied Itypmites aontriduting t@t@#fﬁmmél@tsa

single route, t¢ 4 $ddi£§hcﬂ'd’\%kltb’acg s——hmwﬁeemlcp%a %f rbé&?%ﬂ&é’[@ér]
10 A suitable rre sure géperl od m ht for i nstance m nut es.

propor ti onal e | l'{i't% that (%ﬂqt%ai’-rfplsrfb cqwlcf"d-}t}“b%rp

15 Tﬁis mlqbt be done by making the call restriction level for
a' route inversely proportional to that route’s
contribution.

In more detail, a <call restriction level might
suitably be set as follows. A value B, is selected as the

20 total bids per measurement period which it is desired
should be made to an overloaded number. A value B, is
estimated as the total number of bids actually made,
without call restriction, as a result of a focused
overload. On each route to be call restricted a number of

25 bids to bé made on that route after call restriction has
been applied, br is allocated, this being determined by the
proportion of B, carried by that route. The call
restriction level on that route is then set appropriately.
For instance, in the case of call gapping, the call gap

30 rate in seconds for a single route, g, is then given by :

b,

A suitable measurement period might for instance be 5

minutes. i
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route value, g, can sinply be used as a neasure of the proportion of calls
which will be blocked, for instance nineteen out of every twenty potential
bi ds. 15 As di scussed in the aboveysnenti oned GB9210173.2, and US

115689/93, the criteria used for applying call restriction, in a nethod
according to the present invention, mght include a rise in thé Bids per
Circuit per Hour” (BCH) froma parent exchange.to the |ocal exchange. The
BCH paraneter on a Efupgopertdemad paill bilogkimgngessybesstated feiri sadl -

i ndi cation of e f I tg g%yge 1t d I
general ly stayéagle‘l el gevet ggé'ra%?ﬁrmm% at _can @J}h 3*&13’ %t cd as
exchanges unde? W%Fec%ﬁd?li‘? REOPQEtipn [of fadvd whied t‘"éll#o\bé PbOQKGd

above that val fierdihsBgnaef ﬁiﬁ&%éeﬁVSEﬂtO%(f e-'l_rléQ'yB@He\ﬂthﬂ pAteatilade Hg.t o

an increasg in couniry-w de tr f|c 0 a Iar e nunper cribers served
by a giver® | ocal x‘% §°“FBF BNt lpue t@?blgi%ﬂ?s 2qnagflea,

but this will Ut mé56§9d|9|3l y rtémjl tcrﬂterimcuaaédoveﬁdmachpﬁl@.ng call

fficientl i || t
of  test of CHuEEEBEenY 3 CMGLRNE, | pREIEIRECIIGE. BHE | PERUERE"
rel evant BCH, Js%‘f"é/’é%l?’éa dnlsqhhgmwcletq\gérsq nss@rw@i%enam Gtrcuit per

Preferably, thesetofscuyaltronesd Zﬁﬁé&@ éﬁcﬁ&ﬁ!iée‘i o2 GHY & dkh ¥ OokERange.
(B9210173.2 and US 3 5689/93. That _is, It s

criteria SC"Iﬂieed
appl i ed witen t B%éﬁf?éﬁlaﬁ‘eﬁgrrelﬂn cFembe PetvRen: @ &Kpikt 9%Hca¥CRIRIRRge
ri ses above adiives tahr esdal issd h.hxa;k‘élh@:m agE i whey hombékC 6pute€afiiom

t hat parent ex éodévn-? éhoa(i:alro chan E¥§ﬁ§§§g\r"\/}§ffﬁggn‘%}7ﬁ Ig%{]ol d

for the duratlon Oof° a4 nmeasur emnment er|
the route fir4the maxinun W&&hatwammwlmlbmltm mahfamgswttmiehen

bei ng secondardbgma‘ﬁhléoﬁ&@is ,tQﬁCOUETt O Thh & Sviiife 2 P?éndd't'{;l NGhobe Io thm?]orre

overload the avera on e trunk primary tra c-routes in
exchange ldr op&Basey Ls‘%%p‘f%ﬂ-%cﬁ‘b’é‘rﬂgeﬁ‘mfﬁcﬁﬁ@f@?eﬁlﬂﬁ%er of measur enent

periods before 5 simid \BaEWIYL ML rise due to an increase in country-
wide traffic to a large number of subscribers served by a
- given local exchange, for example when a disaster befalls
an area, but this will not necessarily result in a focused
20 overload if a sufficiently high number of calls continue to
be connected. The inclusion of a test of the ASR, together
with a test of the relevant BCH, serves to distinguish
between these two scenarios. Preferably, therefore, call
restriction is applied according to the criteria disclosed -
25 in GB9210173.2 and US 115689/93. That is, it is applied
when the BCH from a parent exchange to the relevant local
exchange rises above a first threshold, and the ASR on a
primary traffic route from that parent exchange to the
local exchange stays below a second threshold for the
30 duration of a measurement period. (A primary traffic route
is the route first tried for a ¢all in a network, all
alternative routes then being secondary.) This takes
account” of the fact that, during a focused overload, the
average ASR on the trunk primary traffic routes into the
35 home exchange drops very sharply and can remain low for a
number of measurement periods before slowly returning to
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-8- jts normal value whereas a general increase in traffic to a |ocal
exchange does not have this effect. An enbodi nent of the present invention
wi |l now be described, by way of exanple only, with reference to the 5
acconpanyi ng drawi ngs in which: Figure 1-slfows a schematic representation
of part of a telecomunications network to which call restriction mght be
applied; Figure 2 shows in nore detail aspects of the network of 10

Figure 1; Figure 3 sho a schematic representatiaon of a control temfor
i npl enenti ng &%twgf Yﬁi“ﬁr gg@ﬁ?“‘?n@e&%”&ﬁalarhf‘qﬁ"giﬁee H“s?ﬁgg ¢ to

schemati c represaidal | e¥ichinge CO0é$ Ohott Shaveyshes édfectpl enenting a net hod
of the present invepntign sing,direc ontral _of conpui.er.
Referring to Fi gurg{1 ,e’é‘bf:e BEBK ntfac% Tgo §eﬁgp%orﬁ€n€%ﬁ%é%hg¥éil P hE
restriction mdgsciicedpl bpdweynmot seeamplecatl gxcWatbe refenegeteharo wehé

ot her exchang ;&@m{ Lrecily, L ndirectly. The ot her
exchanges%?al leascl nto cd %?%%wg%ﬁr%éiﬁgiﬁ%? ectly connected | ocal
exchanges 2, tﬂ#eg‘mﬁreleé'm&fﬁgea:% sehematiicocEePEREPRRPEI QD 19fe BoEhriaf) a
exchange 4 of Hdieddiflnctoete detwdlelk MES hhA SO NELT efed ©EDE £ £oe RGeS

and far end trunk exchapges 6. 25 Rout es bet ween t he exchanges t hat
are nonitored ’ieoraﬁpﬁe‘ fr poses of controlling a focused overload fairly,
routes 7, areFdepinst e2l shoWsgunme oty detand, asipediasecodbHf thee network of
i ndicating in L£ase where call restriction control would be applied in

a met hod "according to ‘an 30 embodi ment  of the gresent I nventi on.
Hence, cal | Fisaxme c3i ghamsul § Sehanaticad neprasentationy abnae@antrekal

exchange end ghysicht IH 8 mpIRGIMShP HideRHdd of the present invention;
and
Figure 4 ‘'shows a schematic representation of a control

15 system §9r implementing a method of the present invention,

using direct control of a network by a computer.'
Referring to Figure 1, a telecommunications network to

which call restriction might be applied comprises a local

exchange 1, together with other exchanges connected

20 directly or indirectly. The other exchanges fall into
categories comprising directly connected local exchanges 2,
the home exchange 3 of the local exchange 1, the security
exchange 4 of the local exchange 1, indirectly connected
local exchanges 5 and far end trunk exchanges 6.

25 Routes between the exchanges that are monitored for
the purposes of contrdlling a focused overload fairly,
routes 7, are depicted in Figure 1 by arrows, the base of
the arrow indicating in each case where call restriction
control would be applied in a method according to an

30 embodiment of the present invention. Hence, call
restriction would be applied at the directly connected
local exchange end of the route 7 between a directly
connected local exchange 2 and the local exchange 1 which
is subject to a focused overload. In the case of other

35 exchanges, call restriction might be applied at the far end
trunk exchanges 6 or at the indirectly connected local



connecfed | ocal exchange 2 and the |ocal exchange 1 which is subject to a

focused overl oad. In the case of other 35 exchanges, call restriction
m ght be applied at the far end trunk exchanges 6 or at the indirectly
connected | ocal -9- exchanges 5, but net9at a parent exchange 3, 4.

There are two unnonitored routes 8, between the parent exchanges 3, 4 and
the |l ocal exchange 1 subject to a focused overload. In practice, “once a

focused overload has"been 5 detected, to control that overload in a fair
manner, the fo?*@ﬂFﬁge§tépsb&Feﬁéérﬁteé sarent exyhaggecsdyi fat eThprehare~

total increasetwd Qhaond¢Rrled tlpRiteserd,oaxbewied r’&he'ﬁaﬁ@ﬂ@ 8%E6RaAyBS t30

the follow n er I s.the_nunber of a royte
t he neasurengn?[??ﬁetéﬁrﬁgﬂainﬁgﬁﬁﬁ¥gﬁy aFP@PeFﬁet8v€rl8§&se§' ; and
b[err] is the nunmbeInof piradtice,t hanceoutee ifodumedreaswsehead lﬁas t been

o0 gt sy bekor € A SR EESARCs 13 PR ahAeE SER,

here,"Derr]" a sumover . rom a
| ocal exchangé%OQ%OWiPEr$FEP$e#éﬁsc€Grae§uanVer Toutes fronvall t he
indirectly connected | ocal exchanges 5 and "F[err]" refers to a sumover 20

routes fromall the far end trunk exchanges 6. (ii) to ensure that_there is
more than enough tr&¥ti c2Bf PEFEHat® PhetiPcbrbatctnrredee 18 BidF Awe  to

exanpl e | oss afhe evearkoadn Bst ivmitades atastrdifng heo nehe NEYD Ivwthes; of bi ds
to the overl oaded nunber that could be handled in a 25 nmeasur ement

perl od, based on average C%| duratbl )on ot d(}tahe b ) E (b b.)
- + - +
a ¢ 3 ¢ 2

10 Dn Iﬂ Fn

where - ) - _
b, is the number of bids on a route in the measurement time
period _immediately after the overload is detected, and
b, is-the'number of bids on that route in the measurement
15 time period Immediately before the overload is detected.
In the notation—used here,"D,* refers to a sum over
routes from all the directly'connected local exchanges 2,
"I," refers to a sum over routes from all the indirectly
connected local exchanges 5 and "F " refers to a sum over
20 routes from all the far end trunk exchanges 6.
(ii) to ensure that there is more than enough traffic
‘offered to the overloaded number to avoid for example loss
of revenue, an_estimate is made of the maximum number of
bids to the overlocaded number that could be handled in a
25 measurement period, based on average call duration and the_
number  of customer lines that can be answered
simultaneously, this number then being multiplied upwards,
for instance typically in the UK public network by a factor
in the range from 4 to 10, to arrive at a value B,fbr total
30 bids to the customer.
(iii) on each outgoing route from a far end trunk
exchange 6, an indirectly connected local exchange 5 or
directly connected local exchange 2, the number of bids

after call restriction has been applied, b' is given by
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Y,
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(The measurement period is set at five minutes here, to
give the constant 300 which is the number of seconds in a
five minute period.)

Hence, call gap rates depending on the contribution a
route makes to a focused overload are applied to achieve a
fatirer. distribution of successful calls in a case of a
focused overload.

As mentioned above, if the restrictive technique is to
be proportional call blocking, then "g" can instead be used
as a measure of the proportion of call attempts to be
blocked.

In practice, there may be routes which have negligible
or no detectable traffic contributing to a focused
overload, - which would lead to an infinite or ridiculously
high call .restriction level, and it may be preferable to
set a maximum restriction level which might be used in
these cases. |

In general, however, it can be seen that the call
restriction level on each outgoing route 7 is inversely
proportional to the excess traffic generated by that route.
Therefore, the higher the bid rate, the lower the call
restriction, that is, the lower the call gap rate or the
proportion of calls blocked, ensuring that traffic allowed
through is proportional to the traffic offered. Because
the call restriction levels are selected on the basis of
offering a total number of bids to the customer which is,
say, 4 to 10 times higher than the maximum which can be

can



high call restriction level, and it may be preferable to 25 set a maxi num
restriction | evel which mght be used in t{;ese cases. In general,. however,
it can be seen that the call restriction |&vel on each outgoing route 7 is

i nversely proportional to the excess traffic generated by that route. 30
Therefore, the higher the bid rate, the lower the call restrictdion, that

is, the | ower 4y a t t r n k
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Figure 1. Subscribers' custonmer 10 prem ses “equi pnent of which only
two sets ar e®XRBARISSef etenbed 6115 AL9EES dre C§H EETibers’ ST IRRUS,

102 to 110, vpzemgspec!éyaipnghtpl dHCahienchenles Hwd Esptilbased shim,One

subscr i bers aPPREREHCPR g B - | FE7 Lt RASCERRcrPbaRoT oy Bislls,® ik oo

The DVBU 102 teo 110, via respective digital local exchanges (DLEs) 116
and 118, _ _

One DLE I16 is connected to a DMSU 102 through which

15 incoming calls to the subscribers attached to the DLE 118,
including subscriber 112, are routed. The DMSU 102 is
therefore a home trunk exchange for the DLE 116, equivalent
to the home exchange 3 of Figure 1. The DLE 116 is also
connected to a second DMSU 104 through which outgoing calls

20 from the DLE 116 are routed. This second DMSU 104 is a
security exchange since incoming calls to the exchange 116
can be routed through it should the home trunk exchange
DMSU 102 fail, and it is therefore equivalent to the
security exchange 4 of Figure 1. )

25 Similarly, .there is a home exchange DMSU 108 for the
other digital local exchange 118 shown in Figure 2.

The home and seéurity exchanges 102, 104 are thus the
parent exchanges associated with the first DLE 116. Those -
exchanges ‘other than the parent exchanges, the DMSUs

30 referenced 106, 108, 110 in Figure 2, are the far-end
trunk exchanges of the first DEE 116 and ;herefore
equivalent to the far-end trunk exchanges 6 of Figure 1.

- If a large number of calls are attempted to a
subscriber’s customer premises equipment 112 within too

35 short a period, the digital local exchange 116 may not be
able to handle the calls and in extreme cases the DLE might



theréfdore a home trunk exchange for the DLE 116, equival ent to the hone
exchange 3 of Figure 1. The DLE 116 is al so connected to a second DVBU 104
t hrough whi ch outgoing calls 20 fromthel®LE 116 are routed. Thi s
second DVBU 104 is a security exchange since incomng calls to the exchange
116 can be rout ed through it should the home trunk exchange DMSU 102 fail,

dit th lent .to th 4 _of _Fi . 1..25
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exchanges ot her than the parent exc anges,
108, 110 in Meg@awidedre the far-end trunk exchanges of the first DLE

116 and therefore @g%a@;@@totocbmr&mm d af rele cOMMANGR G ddbsex 1.
- If a large nunher of | s are attenp to a subscriber’ sizﬁcu t oner

preni ses equi FMSH asllté"% tlrﬁlrf"ﬁfo'f?‘?,%d 1%%‘1“%? perfigd nor esqrihRd
exchange 116 mdyghadditidnas trefeardice B:Ia;emghlrs andhiaheaahqsmm aesasotine

DEE mi ght I n o] I
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Fi gure 3 whi chePR&KE hekeidt KO RIRRL 8RR’ A i npl enenting the met hod of
the present inventirReferrily stoetdicfhte 3l sthdéli aeltadetk ioft Fegieve2 is

denoted by box 202. Every five minutes, which is the
selected nieasurement period of the network of Figure 2 in
15 this case, a set of statistics is generated by the digital
exchangég of the network 202 which is processed by an NTMS
system 204 to provide generic measurement values including
those of the CCITT recommendation. These parameters are
input to a run-time system 206 which applies rules to the
20 received parameters from the NTMS 204 by means of an
appropriately coded expert system. The run-time system 206
provides recommendations to aid a network traffic manager
208 to depect and control focused overload problems in the
network 202 according to the method of the present
25 invention.

The NTMS 204 is an extensive and complex system which
collates incoming data. It is, in the British PSTN,
provided with huge visual screens and *dumb" terminals, for
use by operators, managers or others. Data can be

30 processed by the NTMS or pulled off into workstations to do
analysis and output recommendations or controls. In the
following, data is pulled off into a "run-time system" 206
provided at a "Sparc” workstation.

The run-time system 206 monitors data coming from each

35 local exchange and determines when the BCH along the route
from the home trunk exchange 102 of a local exchange,



10 - “nentioned GB9210173.2, and US 115689/93, and is nmerely repeated
herein for conpl eteness. Referrlng to Fi gure 3 the network of Figure 2 is
denoted by box 202. Every five mnutesT l8hich is the sel ected

measur enent period of the network of Figure 2 in 15 this case, a set of
statistics is generated by the digital exchanges of the network 202 which

i db t 204 t id
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system The run-1IHe s Provi des: recomendati ons 10 ald a ne
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network 302 AEor 4 9istoeal N elE NOGuxOti ke SRR oot NI g0
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can be 30 t or pulled off into workstations to do
anal ysi s and od{) ecgif/r?regnf %\gons or controls. In the follow ng, data

is pulled off i nt 0 'Jébe' rEHRttine systan 206 oy imayides ramanendations
wor kst at iy@n. e thien n‘é't%r‘-ié’%&‘i'f‘fgg%ﬂﬁﬁ 9r§0§aﬁé‘s E@”%ﬁ'@héﬁ %ﬁcﬂ:ﬁﬁ%&

| ocal exchange and detern nes along t route fromt
trunk exchangé™MoPagtisWladal EﬁéﬁanSEStrlcmﬂ?B Wh%%un%ﬁ i #PRhied catkth o

be | ocal exchargpekhd € Mmifbées 2of c¥reclscal arehahge e Radaavaiagesk
over trunk prknaﬁythe parent trunk exchange to the local exchange -116
- has remained at less than 20% for the duration of a five
15 minute measuring period and the BCH along the route from

| the paient trunk exchange to the local-éxchange 116 is

greater than 10.
- The run-time system 206 will also recommend call

restriction to numbers of the local exchange 116 at far-end
20 trunk exchanges 106 to 110 of the local exchange 116 when
.the ASR along the route from the far-end trunk exchange to
a parent exchange 102,104 of the local exchange 116 falls
below 45%. -
- As a focused overload eases up, the iun-timg system
25 206 will recommend to the network traffic manager 208 when
the call restriction at a given trunk exchange should
cease. Advice is given to remove call restriction with
respect to the local exchange 116 once the ASR to the local
exchange 116 is greater than 50% and the percentage
30 occupancy (OCC) along the route from the parent trunk
exchange to the local exchange 116 is less than 80% for the
measuring period, and to remove the call gapping of the
far-end trunk exchanges 106 to 110 of the local exchange
116 once the ASR along the route from the far-end trunk
35  exchange to the parent exchange 102 of the local exchange
116 once again rises above 45%. (The percentage occupancy
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traffic routes to that home exchange 102 have increased by 40% since the

| ast neasuring period. Wien these conditions 5 are sati sfied, t he
run-time system supplies a reconmendpd ion to the network traffic
manager 2.08 to apply focused overload controls with respect to the | ocal
exchange 116 affected. The run-tinme system 206 al so provides
recommendations 10 to the network traffic manager 208 based on ASR

condi tions. |dspahe cevtrl tapffiesini Exiengi | AiyddesplRed-hs tnunkencef to

nunber s of thq_,{.gcea,}uqe@t@pg@ugé@ SRCE ,}@@téxﬁR fromthe parent. trunk
exchange to the | ocal exc 16 ha i ned af | ess than 20% for the

duration of a five IBpse ﬂﬁ Ee &RA eFPBETANE AFE BERPHF 8hg HontBBut e
fromthe parerirunk i chaipegel0p tdselEOCahlesshahgermﬁ-tmegrsqmtﬁum t o

a ey
of the I ofal EXEENTE Shae Feeudel o5 SEIBHE HoBRiruk Bk’ ShoPE Aded FOTIS
| ocal exchangéaeﬂ@mlhaﬂtmt‘uAEEhat@m@lmmetha‘qt 8 frcalt tonftaolemay rafnidl

exchange to 0 2aier ogee(r)ehverl %Q&el%lofcct&%d&caéreewﬁmﬁ@Je’i.ldv%dvel ow

45% - focus eases u run-tine system=25 206
r ecormend to Fm%m&sw‘af Fméoﬁanagér thag m#%eoeaﬂ thes BCH: 31aP%t a
given trunk exalaneteEddh Q:besemme Ad:\emges 19V R thd Q8 @ddhange

ocal  oxtiangd b ER11% ke, A vAIE, &8s AR M- Her cont age 30 occupancy
(OCC) along the rodte isoranhesq:;;zsdann:hartuni_{hexcﬁ\angﬁ.xne) slyeteacaO0&xateange
sao oo ot hERFBRY o IRy LB ek A ehbel O SFPU T B ac
once the ASR BFSR§Nthel % olife aXRAAtate thatedd twikhk bs n%qeﬁﬁeﬁrrge fort iR
par ent exchanget#Bzx0ft+deri OCHand¥ehanfs to implement the method to
15 allow overriding of. the recommendations at his or her
discretion.
The method described above can be simulated on a
computér representation of BTs UK telecommunications
network in which the run-time system 206 comprises a
20 PROLOG-based expert system coded with the rules necessary
to provide the recommendations described above in response
to the appropriate CCITT parameters from the NTMS 204.
This is also described in the above mentioned GB9210173.2
and US 115689/93. In embodiments of the present invention,
25 however, an arrangement as described above with reference
to Figures 2,3 and 4 can be used to generate
recommendations to apply differing call restriction levels
to different routes of the network 202 so as to avoid, for
instance, heavy call restriction on routes which make
30 almost no contribution to a focused overload. That is, the
arrangement described in general terms with reference to
Figure 1 can be embodied by the arrangement described with
reference to Figures 2, 3 or 4.
In an example of such a system, parameters supplied to
35 the NTMS system 204 are processed by the run-time system
206 so as to provide recommendations for specific call



116 once again rises above 45% (The percentage occupancy - 14 - is the
total traffic in Erlangs, divided by the_nggbgr of in-service circuits on a
route). These focused overload controls aré“applied to the trunk exchanges
102 to 110 unless the run-tinme system 206 5 recommends that focused

overload controls no |l onger need to be applied notw thstandi ng that a | ocal
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according for instance to the type of network in which the
call restriction _is_ being applied, or according to prior
15 agreement with a relevant customer.) -

On each outgoing route, from each of the far end trunk
excha;xges or DMSUs 106, and the directly or indirectly
connected local exchanges (none shown in Figure 2), the
number of bids desired per measurement time period after

20 restriction has been applied, "bg", is assessed which in
turn gives a measure of the extent of call restriction
which will be necessary. For instance, if call gapping is
to be applied, the call gap rate, "g", in seconds, on each
of these outgoing routes, can be calculated as;

25 g = 300 :

- b,
where a measurement time period is 5 minutes.

The effect of applying selective call gapping in the_
way described above as an embodiment of the present

30 invention is that the call gap rate in seconds on a
relevant route is inversely proportional to the excess
traffic on that rouﬁe due to the overload. It also
ensures the total number of bids offered is high enough to
avoid any loss of traffic actually dealt with. That is;

35 a. the traffic allowed through is proportional to

the traffic offered, so ensuring fairness, and
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i pstance, heavy call restriction on routes which nake 30 al nost no
contribution to a focused overload. That is, the arrangenent described in
general terms with reference to Figure 1_ c?g be enbodi ed by the arrangenent
described with reference to Figures 2, 3 o . I'n an exanpl e of such a
system paraneters supplied to 35 the NTMS system 204 are processed by
the run-tinme system 206 so as to provide recomendati ons for specific cal
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so as to allocate available bids in the proportions

determined by the relative contributions of routes to an
15 overload. It may be that call restriction is applied in a

different manner. However, it is important that call

restriction can be applied in a differential manner to

routes beyond the parent exchanges of a local exchange

subject to overload, or to routes directly connecting other
20 local exchanges to said local exchange. '

This Sheet Has Been Replaced

[T




which sm Il be necessary. For instance, if call gapping is to be applied,

the call gap rate, "g", in seconds, on each of these out90|ng routes, can
be cal cul ated as; 25 - 17 - 300 bl[erri —vher-e_a.
measurenent-tine period is 5 mnutes. The effect of apply| ng sel ective cal |
gapping in the way descri bed above as an enbodi nent of t "% m

i nvention is- that the call gap rate in seconds on ”ﬁm' H"’
inversely proportional to the excess traCLAEMEn t hat route dfe to thes %
over | oad. It also ensures the total number of bids offered is

hi gh enough t o, avoi ss of traffic actually dealt wth. That_is; 35
a. ° t he ?raff}rc ali‘o%gh‘f’ r 8gROPE TRt F % |aor’r%ﬁty‘fqpi hé"‘i"r%ﬁf%%"h‘@%? et so

ensuring fairrassst agve loddl thxcﬁdtfgé Adiinddtrdd iy ehlecobedmbet Boutdst €BES
gene

| f the traff handl| However
riaeral e N G R mhrR AP S B BRRRu R, oral | Baggnt ofRgafhe
routes betweerexdhapge g)neingcd:mwgesté@Zby IQdunkdrowees otal a epbheabit ¢ 16£
whi ch is overl f[fvhtenn@' '%&ﬁ}e 92PRI R st b@afpp'fegcémtaoﬁe'&f&hve

manner. |f other  ca restriction ods such as proportional
bl ocki ng are FREPYIE pFRACRRBIOEaMPLHappmRgrst BEn 2 docddn g¥fhange mamske as

a neasure of tdp1kPrEPBid Wr Qiioﬁe?tléﬁ e RS dH Hdel of AHLNdBNASIAS én
call gap rated Qeé%%ggk%f a f%cuség overload with respect to said local
10 exchange, but is not applied to any parent trunk exchange

of that local exchange.

) 2. A method as -claimed “in claim 1 in which said call
restriction can be applied to a different extent at
different exchanges of the network, in response to said

15 focused overload.

3. A method as claimed in claim 2 in which the extent to
which call restriction is applied at each exchange is
selected in accordance with the relative contributions made
to the focused overload via the different exchanges of the

20 network. .

4. A method as claimed in any preceding claim wherein
said call restriction comprises call gapping.

5. A method as claimed in any preceding claim wherein -
said call restriction comprises proportional call blocking.

25 6. ‘A method as claimed in any preceding claim wherein
said call restriction comprises allowing calls up to a
maximum- number of calls to be made in predeterm:.ned time

intervals.
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1. - « A nmethod of "controlling a tel ecomunications network which includes

a plurality of | t ed exchanges (1,2,3,4,5,6), in which nethod call
5 restriction H‘ﬂ Tm ﬁ nlwfirst exehddge (1) is applied to other
exchanges (2, 5,9)¢0r rk on detection of a focused overload with

respect to the first exchange (1), the call restriction being applied to a
different extent at different exchanges (2,5,6) of the network,

characterised n thdt neehedr a6 skabmeR (N #BYa difcaPfemimfe #hitd ibs

connected by 0B8mBEiERhE IOhé eEowitddNEt8psée LBidPadebectidnk of a
exchanges (3,4% eac Earegt t.runk exchange (3,4) being connected by trunk
routes to a pl GPSPFEY BFeFLPRAer trunk exchanges (6), in that the call
restriction is wthi)espeat estimateotismuadeo el | tiraletbtudrbsusbet bbebliigsst
exchange (d), in that th LL.restriction i s not plLed tao_ an arent
Crunk excinge (3, 4) of PRECFFHEE° inanolepdy onel® tilte, el AR o
which call restriction izeappti e thelSocdsefiepwrrlordnafides; . (2,5, 6) of

the network is selegied kgracepiylanze whitR t fféi-é‘ﬁlvee:-?é}gﬁx{'é&'ti s¢gade
to the focused overl ogd vig the different exchanges %2,5,6 o‘# thg%rr}efv\or K.

2. A nethod as cl ai nBEEVRTE fhf 1 "OdRRE sPhg BIRS f &Y oPAY se¥phange
said 20 detection of a feetsedinyeinoathe i heasaten®hitiatime SpaRiedofad he

total nunier of bids occuryri i meagurenent ti eriog.,as a result_of
t he focursEtebg overl oad, " Bf%?‘f‘?g; °ir%i ath?o °§§8ﬁgof°‘§%$]08%‘ﬁ‘ffepent' R anhBs
of the network the nunbeestimated; at that exchange occurring in the

t ti ' . | " -
bLort]m s esti macity; (5 mefi lndele o ps bATHEEEAKEY PRLpenbedts
presented to the target ERet SAEFCHr SHskemeyuPpemisesi egeipmente@f the

overload, Blerr], is appgidisdedoveressd, ok saié QFﬁBQ&QBheQXW% obet he

network, .in direct relation tq the ratio of  "b[err] - b%err]" to "B[er,rJl"

for eachldf sard di ffereﬁﬂldexa‘}#gféﬁntan&xf@anges of jthe ipeteariy cat

restriction is applied talmsaoh ofl dthicorli §4 etlentrasichasfesb o~ the vet wepk to

an extent in accordance %’,} rkaséﬂ dofapgoacir&i ) é‘xttent e:}gh Ages : get hod as
r'es er’

claimed in claim2,_ wherein a naxi mimcal riction e
iv) the said call restriction is applied to each of

the different exchanges of the network to an
20 extent in accordance with said apportionment.

8. A method as claimed in claim 7, wherein a maximum call
restriction level is applied whenever said apportionment
results in less than a minimum number of bids being
apportioned to an exchange in accordance with step iii).

25 9. Apparatus for controlling a network according to a
method as set out in any one of the preceding claims,
comprising a network traffic management system configured
to detect occurrence of a focused overload to a target
local. exchange, wherein the - network traffic management

30 system comprises trigger means such that detection of such
occurrence triggers comparison of the number of bids on
each route between a local or far end trunk exchange and
the target local | exchange measured in measurement time
periods set immediately before and immediately after onset

This Sheet Has Been Replaéed

AT




i s applied whenever said apportionnent results in |less than a m ni num
nuriber of bi ds being apportioned to an exchange in accordance wth step
iii). 5 4. A nmethod as clainmed in any Brecedl ng cl ai mwherein said
call restriction conprises call gapping. -5l A nmethod as clainmed in any
preceding claim V\/ner ein said call restriction conprises proportional call

bl ocki ng. 10 6. A nethod as claimed in any preceding claimwherein said
call restricti I | al l.s up .t q'[ga. giyﬁ)e a
to be nade in %?egﬂggr%mi(g% 3 |°%'e\gr?%ta(e&r’vaﬁ° coaf'cg“l Xe ntlf |%u§riéﬁggerrent

system (204, 208}ds opc@s:ermmgt:aas y& ngooseqaemgeh ot athe| avexd oad, arandf to
Cainms 1 to 6, ﬁsré%hemam”?ééEkﬂ&f@&nfeé%xnéﬁaéﬁbﬂg §o£0§é!§&dr8¥€é.lzoad

with request to | ocal exch ange and nmeans responsive to such detection for
(a) deternini nig? 4%‘1"°€‘3§H°F0Yﬂ- hi tBeh 5eFBEEF @XchahgecamB2R1EQRSt r unk
exchange, the difference between the nunber of bids which occurred thereon_
ina 20 as menj tine period imrediately before the opset of the

Sver | i be

f ocussed FHRt iun"‘b"e‘f°59f“b$(fs°\ﬁl']na&ﬁ‘ JcEhrFeyR ARFR FORGELning
nmeasur enent tidesteetionl ommWeatﬁﬂqusm‘d eusvéi‘ﬁaoa:ﬂnseanobet [dowmlomt=sll from
over| oad, (b) ) 4G k%%g%%ﬁ ga%ﬁg %H)% ;g;egmnaa@g#éegga
occurring as corniseque ce o e overloa surn

restriction ré&brﬁﬁ#ﬁﬁa@%rﬁf@#ne’%ﬂemﬁ ssysitemut e proporti onal to the 25 ratio
of the corresponding said difference to said total nunber of bids.
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