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INVENTION 1. Field of Invention: 10 This invention relates to

t el econmuni cati ons systens. Specifically, the present invention relates to

systens and nethods for selectively blocking calls to alleviate or prevent
overl oad conditions in tel ecoomunications networks. 15 II. Description of
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over|l oaded when the 25 nunber of calls routed through the network becones
sufficiently large to significantly degrade the performance.of the network.
The exact pakanetEield of Inveistien:i ni ng when a network i s overl oaded vary
from sy mto system Wreless tel ecommunications systems are often
characterized by a plurality of nobile stations (e.g. wreless.tel ephones,
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or gateway switching System (GSS). The MsSC or _ nturn, routes the
signal to a public switched 35 tel ephone network (PSTN) or to anot her
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Telecommunications networks are employed in a variety of
demanding applications including Internet, faxing, wireless cdmmunications,
and other applications. As demand for such applications increases,

20 telecommunications networks must adjust to increased traffic by
) implementing systems and methods to account for the additional traffic and
. to preveﬁt network overload. _

- _ Wireless telecommunications networks are particularly vulnerable to
network overload. A wireless network becomes overloaded when the
25 number of calls routed through the network becomes sufficiently large to
signiﬁcantly degrade the performance of the network. The exact parameters

for determining when a network is overloaded vary from system to system.
 Wireless telecommunications systems are often characterized by a
plurality of mobile stations (e.g. wireless telephones, mobile units, wireless
30 telephones, or mobile phones) in communication with one or more base
station transceiver subsystems (BTSs) or gateway radio frequency systems
(GRSs). Signals transmitted by the mobile stations are received by a BTS and
often relayed to a mobile switching center (MSC) or gateway switching
system (GSS). The MSC or GSS, in turn, routes the signal to a public switched
35 telephone network (PSTN) or to another mobile station. Similarly, a signal
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A 15 network load inefficiencies and call-blocking inaccuracies, as to many or too

few calls may be blocked at inappropriate times.
Hence, a need exists in the art for a system and method for accurately
and selectively blocking a predetermined percentage of calls in a
telecommunications network. There exists a further need for a call blocking
20 system that accurately determines percentage of calls to block over a given
" number of calls and evenly distributes the blocked calls even when the call

blocking percentage changes.

SUMMARY OF THE INVENTION

25 | |
The need in the art is addressed by the system for selectively blockmg
or dropping calls in a telecommunications network of the present invention.
In the illustrative embodiment, the inventive _syste_m is adapted for use with a
| V\iireless telecommunications network. The system includes a first mechanism
30 for monitoring:network usage and providing a gauging signal in response
thereto when the network usage exceeds a predetermmed threshold. A
second mechanism determines a percentage of calls to block by the network

in response to the gauging signal. The percentage of calls to block
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01/ 19124 PC 0=4576 3 corresponds to a desired nunber of bl ocked calls out
of a certain nunber of calls. A third nechani sm:aytomatically bl ocks the
percentage of calls out of the certain ngnmber of calls. In a specific
enbodi ment, the third mechani smincludes a mechani sm 5. for accounting for
a remi nder Cembpdmds to ard@né'd\nummr of bldukedadallgicutvfedrtaitl nedbes oy

t he desired r An addi ti gn anj sm accounts for val ues
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mechani sm for dividing the certain nunber of calls by the desired nunber of
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i ncl udes a PEPELTS t& SKIFEC AU HRE W& hanism employs the remainder to adjust the
: number of calls to skip so that over the certain number of calls, the number of
blocked calls are blocked by the mechanism for blocking.
In the illustrative embodiment, the second mechanism includes a
20 - controller running on a gateway switching system. The third mechanism
further includes a mechanism for determining a throttle rate based on the
percentage of calls to block. An initializing mechanism initializes an initial
fraction rate to the remainder of the certain number of calls divided by the
throttle rate and initializes a fraction rate to zero. The initializing mechanism
25  also initializes a skip count to one or, if previously initialized, to a previous
value of Skip Count plus the difference between the throttle rate and a
- previous value for the throttle rate. _
The third méchanism further includes a processing mechanism that
processes incoming calls to determine calls to block by the third mechanism.
30  The processing mechanism selectively decrements the skip count each time a
call is processed and increments the fraction rate by the initial fraction rate.
The processing mechanism also for re-initializes the skip count to the throttle
rate plus one and sets the fraction rate equal to the fraction rate minus the

desired number of blocked calls each time the fraction rate becomes larger



processes incomng calls to determne calls to bl ock by |
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contr ) of Fig.1l enployed by the call-blocking syst em of
the present invention. 20 © 'Fig. 3 is-a flow diagram of software running on

t he network switchi : Fi W ing the call

bl ocki ng syst em of. ﬁ@%ﬁﬁ%{%@?&& § Wil e the
present invention is described herein with reference to illustrative
enbodi nents for particular applications, it should be understood ,that the

i nvention is noFig.i hiiseal diagramoof vheommunicasionsdpysten gemstructed HB ar ¢
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blocking system of the present invention. :
Fig. 2 is.a more detailed diagram of the call-blocking system of the
present invention showing key functional blocks of the call control processor
_(CCP) of Fig. 1 employed by the call-blocking system of the present invention.
20 ° _ Fig. 3 is a flow diagram of software running on the network switching
system (NSS) of Fig. 2 for implementing the call blocking system of Fig. 2.

-

DESCRIPTION OF THE INVENTION

25 While the present invention is described herein with reference to
illustrati\}e embodiments for particular applications, it should be understood
that the invention is not limited thereto. Those having ordinary skill in the art
and access to the teachings provided herein will recognize additional

| modifications., applications, and embodiments within the scope thereof and

30 additional fields in which the present invention would be of significant utility.

Fig. 1 is a diagram of an exemplary communications system 10
constructed in accordance with the teachings of the present invention and

including a call blocking system 12 of the present invention. For clarity,

y
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including a call blocking system 12 of tlg present invention. For clarity,
uclr. WO 01/19124 PCT/ US00/ 24576 5 various conponents, such as TFUs
(timing and f/ariqusznmpplmmehs), sudibas TFUsA(titningedritl h@qh@ﬁ uhﬂ?é)f Sg7aRrasts] t ed
fromFig 1 r_those skilled i thh _ari wil | V\Qgre and. how t o

i npl ement th@n‘gJaPF Sriave begn lege@ B, Q’YYSV% Hed i3 taearkm 10
i ncl udes a puill kewowiviheieand Hodp lebneH? MO BU ditioaEN e dufisite c6 gation
with a gateway swt ching system(GS 16. The GSS 16 iS connected to a

gateway code di vi Sﬁommtlmﬂaéwaé stem JP<ingludesaspublipiswtitdthedctelepdwned t o

d d % % 8 is
22nng2?2g?t oﬁgma%t e radl 0 requencyﬁsys ng%%(s%%&vbﬁg sp{; ?ﬁ%)l
conmmuni cat i oh6 V\an ﬁgﬁ 16 lgtcémnenwd ﬂ@aZgateW%'Sg@&l% Ichvrsica’a muhq:ﬂé atcess

i rel h r I t ncl u
\ému{ogl g?rz nlto a? seI?iv %ggfa‘gjﬁﬁcr}\lcﬁ :?g@%%?%to A0¢aM anaggﬂtl%ﬁ etS‘é@é’sB?t\yA%éow
ha\él ng ][ he ;:malnage:neht sgstems(@MS)ZD arha Gﬂas'?tesvv? aﬁﬁiecr e gﬂl E)cﬁg: t&ia yad
(Giroe) sa dubRd $hefem (GRY22 wilh i Rombitaiahon v Bhameble Sfitions

i nt er coritect 24 UPhy Aiobile(stat®ons3Bt areCvirelRas Eﬁbﬁés @ﬂWirelédéQfaﬁ hesRdmbS) 38.
t he ,PSTN 14 e CCP 28, and the SBS 38 of the
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mobi |'e s t dRUhEPe @ceess( deyconnect subsystem (CIS) 36 and a selector bank
subsystem (SBS) 38. :
The SSA 26 is connected to the PSTN 14, the CCP 28, and the SBS 38 of
the GCS 18. The CCP 28 is connected to the SSA 26, the CIS 36 of the GCS 18,
the VLR 30, the HLR 32, and the GWRDB 34.  The CIS 36 and the SBS 38 of the

20 GCS18are interconnected. The CIS 36 is connected to the GRS 22.

When a call originates from the landline network, i.e., the PSTN 14, it
first passes to the SSA 26. The SSA 26 acts as a switch to facilitate the routing
of calls between the PSTN 14 and the GSS 16. The GSS 16 is often called a
mobile switching center (MSC). :

25 Network resources assigned to SSA 26 and the switching behavior of
the SSA 26 are controlled by the CCP 28. The CCP 28 includes several
processors, as discussed more fully below, which run various types of
software and/or hardware algorithms to control the SSA 16 and the call
resources employed thereby. The CCP 28 also controls call setup and tear-

30  down and maintains call billing data. In addition, the CCP 28 controls the
allocation and de-allocation of SBS selector resources employed by the SBS 38,
service resources, and radio link resources. SSAs, such as the SSA 26, are
known in the art, and one skilled in the art can order an SSA or modify an

existing SSA to meet the needs of the present invention.




25 Network resources assigned to SSA 26 and the switchi of the
SSA 26 QMM ol | ed by the CCP 28. The CCP 28 i ncl udewwﬁ
processors, as discussed nore fully below, which run various types of
software and/or hardware algorithnms to control the SSA 16 and the call.
resources enpl oyed thereby. The CCP 28 @l so controls call setup and tear 30
down and maintains call billing data. In addition, the CCP 28 controls the
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the call, allocates call resources, and connects the appropriate PSTN channel

to a channel of the SBS 38 via the SSA 26. In addition, software running on

the CCP 34 and associated registers 30 and 32 and the GWRDB 34 tracks the

20 call and maintains call detail information for billing and caller authentication

purposes.
The HLR 32 is a database that maintains mobile station identification
numbers and corresponding billing information for mobile stations 24
operating within their home coverage area. The VLR 30 retrieves subscriber
25 authentication and registration from the HLR 32 and maintains a local record
of subscriber information for the mobile stations 24. Identification and billing
information for users of mobile stations 24 roaming within the coverage area
of the system 10 is stored in files within the VLR 30 and selectively accessed
by the CCP 28. Additional database functionality is provided by the GWRDB -
30 34, the operation and construction of which is known in the art.
With access to the present teachings, one skilled in the art may adapt
an existing CCP to implement the CCP 28 of the present invention. HLRs,
VLRs, and GWRDBSs, such as the VLR 30, the HLR 32, and the GWRDB 34, are

known in the art.
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The GCS 20 facilitates the conversion of analog signals from the PSTN
14 via the GSS 16 into code division multiple access (CDMA) spread spectrum
- signals in preparation for wireless transmission via the GRS 22. The GCS 20
20  also facilitates the conversion of digital CDMA spread spectrum signals
received from the mobile stations 24 via the GRS 22 into analog signals in
preparation for transmission over the PSTN 14.
When a call is originated from one of the mobile stations 24, the call
connects to GRS 22, which performs requisite frequency conversions, noise
25 filtering, and signal amplifying. The GRS 22 transfers the call to the GCS 18
where the call is assigned certain network resources, monitored, and prepared
for transmission over the PSTN 14. The mobile-originated call is transferred
from the GRS 22 to the CIS 36, then to the SBS 38, and subsequently to the
SSA 26 and to the PSTN 14, where it is connected to the called party if
30 available, _
In the present specific embodiment, the call-blocking system 12
selectively blocks or drops land-originated calls, however those skilled in the
art will appreciate that the call-blocking system 12 may be adapted to drop
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spectrum signals in preparation for wireless transm ssion via the GRS 22.
The GCS 20 20 also facilitates the conversion of digital CDVA spread
spectrumsignals received fromthe nohile stations 24 via the GRS 22 into
anal og signals in preparation for transm ssion over the PSTN 14. \Wen a
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to GRS 22 orns tequi sl eque cy converS| ns, noi
filteringmecadnmgnal arrpllfyl ng. The GRS 22 transfers: the call to the GCS

18 where th t d
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however t hose

In the art w|]l appre t.t aII-bI klng

system 12 dmwmmeadb@edomﬂ\ajvwh)@léihqgak @Mgﬁ?k 6 twork
mobi | e-ori t o6 Wichial thHeNeCPras;s ent
i nventi on. sQ%ﬁ@ ﬁglao%?%glélﬁx\%QBHqﬁmirﬁat e %%&Eﬁs i s sent the@fﬁ: 2826,
- whi ch t herthemotrhbersf dnustatmimglpagﬁ,@nldlthg aztivalorpte of lmd-eEginad scal | .

An NSS of th caII- | ystem as discussed nore fully below, runs
call - Oock"? 9&/5? iﬂ@yb ‘?tors a network' status variable (throttle
val ue (n/m) anEi ﬂeisarmbredetahiadeﬂagramlmé thecallblecking systene dR[ofdheul d be

D ocked el Widyon 3065556 B Ak MR BLF G B g

arrival raifipRiyedobylthe callbiécking siybtem 12@fahe cﬂ:resmﬁsnﬂemme. fTinel callbel ow.
Fig. 2|sam)re detail ed di amof ecaII-bI t f the
present i rRAGRKINGSYSHR IHEIRBIS L?nHiq Wgﬁg‘ ﬁ%’sgé W o1

' 15 call control subsystem (CSS) 52, a call control processor operatlons,
administration, and maintenance manager (COM) 54, and a network
switching system (NSS) 56. :

The general network functions of and corresponding CCP network.

_ software running on the NSS 56, the MMS 50, the CCS 52, and the COM 54 are

20 known in the art. For clarity, the CCP network software has been omitted
from Fig: 12. The MMS 50, the CCS 52, the COM 54, and the NSS 56 represent
different processors of the CCP 28 of Fig. 1, which run, in addition to standard
CCP network software mentioned above, software for implementing the call-
blocking system of the present invention, as discussed more fully below.

25 - The COM 54 runs controller software 58 that receives input from CCS
central processing unit (CPU) utilization monitoring software 60 running on
the CCS 52, outstanding page monitoring software 62 running on the MMS
50, land-originated call arrival rate monitoring software 64 running on the
NSS 56, NSS CPU utilization monitoring software 66 running on the NS5-56,

30  and call-blocking software 68 also running on the NSS 56.

For the purposes of the present discussion, the terms drop, throttle,
and block are employed interchangeably to mean ignore the incoming call by
not connecting the incoming call with dialed party and preventing the call

umié



enpl oyed yoy oifgizgal | - bl ocki ng system 12 of the present i nvggwo%ét); cal | -

bl ocki ng system 12 enploys a nobility managenent subsystem . a 15
call control subsystem (CSS) 52, a call control processor operations,

adm ni stration, and nmaintenance manager (COM 54,..and a network switching
system (NSS) 56. The general network funcgions of and correspondi ng CCP

network. software running on the NSS 56, the MMS 50, the CCS 52, and the
COM 54 are - Pbrknemploginigd eméfiimuiro methdirk! YesduiRe£ W8 REdUBE ksystéindb4d has
been omtted fromFig. 12. The NM5 50, the CCS 52, the COM 54, and the NSS
56 represent COBFHO%Y ent processors of the CCP 28' of Fig. 1, which run, in

addition to stand@he eraﬁa@Em@b@s@Pﬁpﬁmt&ﬂmi@?ﬁngSmé@M&sfOr.
present nventlon, as

i mpl ementing the call- blocking systemof the
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m)m 8” ﬂg 23%%?%6%“%%&# eg)ﬁeﬁeﬁ‘g%l-%, 30 and cal |l - bl ocki ng
noni t g
software 68 al so Theroutstanidihg paeSInbhitofiag sofeware 6D deteraiinkd theeaaeAt
di scussion, the.terms drop,,.throttle, ., and bl ock are enpl oyed .
i nt er changeaB{Mtes ‘%é’ﬁisﬁaglﬁ & PAgES AL BAPYIeE & Pags vaniRplectapresantaidve pé
i ncom ngl@al thenioultstethairag pages Y tél e RoAGIer Kb FERSrL 88! mwycg%ﬁ% the

PCT/ US00/ 24576 9 .from enpl oyi ng m ni mum network resources to uce system
| oad condi t PEgsent ﬁeag%\nﬁsi 6%95@ iedizeailypekilied in dheoartnmey: eenstguehthevar e

60 MONi tOr'S sbfiRatsEDNifiodthidRibfleriintgion52 and provi des a CCS CPU

variable in 5 response thereto to the controller software 58. Al gorithns
for measuring 'CPuTgﬁilﬁnéaqrigmamdecalhevmvalrratmmmltomg soffyvare 6damonjtors o

adapted to i SRR _ ept tion. e
out st andi ng gg'l e I’[DI’% irtaf)é??fng%%%g:cragg ggé}getggrlﬁqg:l atff"i‘{el@1 rIT r?eflﬁ?y&%u%ga&d of

out st andldg variable ipdinativesofthpdgrd waigindted inceming eall arrival wite to the

controller software 58 in response thereto. Software for monitoring the arrival

rate of incoming calls may be easily constructed by one skilled in the art with
access to the present teachings.

The NSS CPU utilization monitoring software 66 monitors the usage of

20 the CPU of the NSS 56 and provides an NSS CPU variable to the controller

- software 58 in response thereto. The NSS CPU variable provides an
indication of the N'SS 56 processor load. _

The controller software 58 receives the CCS CPU variable, the page

variable, the land call variable, and the NSS CPU variable from the software

25 - 60, 62, 64, and 66, respectively and weights each variable in accordance with a

predetermined scheme. The predetermined weighting scheme is application-

specific and may be determined by one skilled in the art to meet the needs of

a given application. The weighted variables are then averaged to yield a

network status variable. The network status variable is compared to a

30 predetermined threshold to determine if some incoming calls should be

selectively blocked to prevent or alleviate a network overload condition. The

predetermined threshold is also application-specific and easily determined by

one skilled in the art to meet the needs of a given application. If the network

status variable exceeds the predetermined threshold, then a desired



10 the outstanding pages, to the controller software 58%@@{55 to the
pr esenWO@AMMngs, those ordinarily skilled in the art ' ct the-

software 62 without undue experinentation. The |and-originated call arrival
rate nmonitoring software 64 nonitors the arrival rate of incomng calls
fromthe PSTN 14 of Fig. 1 provides aipand 15 call variable indicative of
the land-originated incomng call arri rate to the controller software -
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I ncom ng ruc one sKki In t e art Wlt
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software 6 ito he i des an
NSS CPU vdfffs&l?aem% fﬂh eﬂﬁ?ﬁﬁﬁ? 8?’3'%874 r'He§f< °&Q’e@§§%}§e ﬁgrce &' e
NSS CPU valhpahtdttie vakiel@y nh Thereeka@taéﬂ the egjuatiba oNGteth6difoo cemputinigrad. The
controller software 58_receives ri abl.e vari abl e,
the | aRd cand mhasediendh em&”ﬁ’ﬁ% Wﬁpﬁ?ﬂlﬁ QPP\l‘fﬁﬁqrhﬁpgcgﬁgware 25 60,
62, 64, and 66, THe H‘ﬁ%ftﬂr%%ﬁaﬁﬁ%‘tﬁéﬂ Sviidhto e @Ol-Bldchlr%C%fw}afe:eSV\n th a
predetermned schene eterm d\Aelgh i ng Sﬁ%h ITEIS tlon-

speC| fic cmdcomtyoller shitware 5fedTb§rC @cr&mgée tware ?HPH‘ % needs
a gv pli I ield
net vor DIOFRRE G, 1 ipPHinlitalllc deciiatdly WIBCKE BF 4 ”??‘?%%ﬁﬁbfé”’tﬁ a 30
pr edet er m ¢adld rebeived diamtthe PSTRN it né\n acwﬁérﬁ}m snessage is thenspray ge

sel ectivel d .ev I e | s2d I]Hét i on.
The ﬂroede eBPﬁ ﬁég‘ %%Pé?ﬁgt g (ﬁlgg&f% tﬁ%p | cz%'? |%nél\s%éellé? ¢ ‘ﬁa 1@9
determ necinbasmlﬁ ealiki If | the mmmimg aall shoubd de dmpeele@s m;ilcateglq by ﬁhe
application he network vakl abl r ed
t hreshol d, a‘tcﬁBF/rﬁle&Eéﬁ“’rséﬂg‘?AéhB&/ ffg%ﬁf‘ Bé‘l'f'?)gﬁﬁfégg%@e if'% per ag}eg' of
calls to b&nﬁ’é‘y( igha2Sor2 B laShféGs ptliayhadl&eystetrwor kmay gjust dropr tl'mbr:ell In the
present speci'fic enbodi nent, f erce | S EXRIER as. %Waggggr ed
nunber of é%pqrsilpgjort%leegwﬁwpa 100 8 %ﬂf i‘%ﬁ?‘P}g SRAVRLE RS | ed
the thyst thEme rus‘er(t%vanndﬁli@ dié@@ked’fndrb@uﬂgﬂbaldv@.n or method for conputing
n 5 and m bas on the network statﬂs varlale|§ﬁ
appl i cati on- spe'EhWGt skllled in the art will appreciate that the software elements
- depicted at 58, 60, 62, 64, 66, and 68 may be implemented in hardware
without departing from the scope of the present invention.
Fig. 3 is a flow diagram of software 68 running on the NSS 56 of Fig. 2
20 for implementing the call blocking system 12 of Fig: 2. For the purposes of the
present discussion, m is a positive integer (m >= 0); and n is a non negative
integer (n > 0). m is the number of calls to throttle, i.e., drop, out of n calls.
ThrottleValue is the fraction of calls to block.
The call blocking software 68 ensures that the m throttled calls are
25 uniformly distributed over n consecutive calls and efficiently accounts for
changing values of m and n. Initially, ThrottleRate is the approximate
frequency at which the calls are throttled (n DIV m), which is the quotient
resulting from the division of n by m. InitialFractionalRate is (n MOD m),
which is the remainder resulting from the division of n by m. As mentioned
30  above, the throttle value is a call blocking percentage or fraction, which is
expressed as m/n, where mis a desired number of calls to block over a given

number of calls n. In the present specific embodiment, n is 100, and m

represents a call-blocking percentage.




The thr iable is then provi.ded to the call-bl ocki 68 by
control IOGéer(g{)l ?\%/are 58. The cal |- Dbl ocking software 68 determ neog 7§n to
bl ock or drop an incomng call to accurately block or drop mcalls out of n
calls received fromthe PSTN 14. An accept/reject nessage is then provided
10 to the SSA 26 of Fig. 1 directing thei$SA 26 to either accept or drop
the incomng call. If the incomng call should be dropped as indicated by

the accept/rej ecUpsassasem sthRip} B&\@@P\i&zﬁaé&& 1004 KPSt stbp A 00N WHItR et |
to a busy signal Or,to a. nessage E’Ig%bac system-or may j ust drop the
cal |  dependthegdesiradaugbesof £alis te beiblackerhw and anfhrpttleRate-variable riee.,

ftware 68 hloTRE i NN ' | I |
Those ki |1 el nipaoRafY Enpflte sMEINGE, (bR 1B adratle el
depihct ed at 38191@@-, 62, 64, 66, an]g 68 may be |trr_pl e(raren_t ed IE' hargv\?gea ow
i t hout artin resent i mv | :
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di ion, m,i.s a,positive.integer (m >= , and n is a non negative
ilnfg;ZfI (n >r9651gvgg5¥%ﬁtraﬁ%m 519’5}nésatpp§080 throttle, i.e., drop, out of n
call's.  Throttl eVelibsequentis domedli Bﬁa@éseﬁa{d an! thilkAgktiord htﬂe%aid& bipgeki ng

ftware 68 ensures, that t throttled calls are 25 unifor .
i st but oo BYGRiERtCY SR JOR APterghings i1 266k s B egi sbenged By e tragfiemgi ng
| ues m ; b 18D | : Syl ' epcy at
whi oh the ot ayEing shep 102 slhce @ PRIPE ek Kiktn! ORHEIRIGHEARLR stcp SO4PDEY
fromthe di vitsAmshnarese dhanged iinithe previgus itxaffic-Raalyzing siepMO3 and ara/mmg is
t he remai ndeg.d. ' r -\ 118 . ove,
the throttl eébéfﬁqﬁ%rééﬁpip%cﬁlﬁ%ﬁ%%&gg%\‘iegg@ao(rqivfl égascgﬁ&\%%glgﬁgg%
expressed asquotientiand an remaingiesi r el BkipEount vadidllet (SkipCeunt)eand

0 ver TUrDEnBERS o bty AR Rl TR Reradi it 1
Upon system eaxiablep (IrdtialFractionapRated dist tnidializest tot the t0thaindeghasne & the
desired numbgr, AloraiRhfe Varkhid! ffrgggoga?ﬁgte? -{sh ri?\tiEila 15%&(3 tgarzie?g.l © An
OldThrottleRate variable (OldThrottleRate) is initialized to the ThrottleRate.
If the OldThrottleRate equals zero then SkipCount is initialized to one,
otherwise the SkipCount is initialized to SkipCount + (ThrottleRate -

20 OldThrottleRate). If m and n are not greater than zero, then the ThrottleRate
and the InitialFractionalRate are initialized to zero. If the ThrottleRate
changes from zero to a positive value, the first incoming call (when
OldThrottleRate is zero) is eventually dropped in a call-dropping step 114. -
Otherwise, if OldThrottleRate <> 0, then SkipCount is initialized to the sum of

‘25 the SkipCount and the difference between the new (ThrottleRate) and
previous (OldThrottleRate) value of ThrottleRate as mentioned above.

ThrottleRate is one less than a default or base number of calls to skip

before dropping a call. SkipCount is a counter variable that tracks skipped

calls by counting remaining calls to skip. FractionalRate is a variable that

30 accumulates fractional components that are stored via the
InitialFractionalRate variable and is employed to adjust the SkipCount to
accommodate call-blocking percentages (m) that do not evenly divide into #,

i.e., 100. When m evenly divides into n, then the resulting remainder is zero,
and the desired call-blocking percentage m is achieved by skipping every n/m



the ThrottleRate equal to zero. Next, control is passed t
traffi WMIN24 ng step 102. 5 In the traffic-analyzing P&@&”%ﬁ"‘the
controller 58 of Fig. 2 analyzes the current network condition and
determines the throttle value , which is retrieved by the
traffic-analyzing step 102. Subseq_uenti , control is passed to an
initialization step 104. The initiali %tion step 104 determines if mand n

have been chapged L LiCe, L | > 54 [ |
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the initialization ste 04 ﬁ%vi des n by m yielding a quotient and a
remai nder . 2 SISOBERﬁfFﬁOE\/% ?1?3( e (SkipCount) and ThrottleRate are both
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Throttl eRate aslrﬁﬁR%h‘F qgﬂntéffg‘VBans‘%J‘iF%Ptﬁééi%gﬁ?Eg%g&néé: ?é@lsﬂtq ﬁ%ﬁ\thgnc?gf aul t
Coumt o e e e o o £ br gl 1= 1o |
O o s SRS SR oA 88 8 o 0
ggp”}’g;gtfgéﬁﬁﬁ%xﬁiearsiﬁgaﬁgoea-?fa?cdmafdgsiﬁggeétg.pm: IRatle variable and is , |
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(m that do not Thecelbdmepns Hapol it dropsothe GemerfrontsFoel lrfies”™”
into n, thgled gsssreg%éhwdi!% ERCRGfEntig 3&0116.2THe herefieitirggistep 116

cal | -bl ocking percentage mis achi eved Ski ppi ng eyery n/m
increments FractionalRate by InitialFrac%ionaiIgapte_ and t\‘\e'nypasses control to

a FractibnalRate-comparison step 118.
20 The Fractional Rate-comparison step 118 checks if FractionalRate is
greater than or equal to m. If FractionalRate is less than m, then control is
passed to a first SkipCount-adjusting step 120. Otherwise, control is passed to.
a second SkipCount-adjusting step 122. ' . : :
The first SkipCount-adjusting step 120. sets SkipCount equal to
25  ThrottleRate and then passes control to a call-checking step 124. The second
SkipCount—adjusﬁng step 122 sets SkipCount equal to one more than
ThrottleRate (SkipCount = 1 + ThrottleRate) ah_d- then passes control to a

second decrementing step 126.
: The second decrementing’ step 126 subtracts m from FractionalRate and
30  then passes control to the call-checking step 124. The call-checking step 124
determines if additional incoming calls from the PSTN 14 of Fig. 1 are
available to process. If additional calls are available to process, then control is
passed back to the initial network-analyzing step 102.. Otherwise, if no

additional calls are available to process, the software 68 is complete.




WO 01/19}24. P 00/ 24576 12 -1 calls and bl ocking the subsequent call. In
this case, ?1{/31%{“? -corresponds to the Throttl eRate -1. Af‘i‘é?’ﬂ%’??@“"
initialization step 104, control is passed to an m and n conparison step
106. The mand n conparison step 106 checks if both mand n are greater 5
than zero. If both mand n are |l ess thanqgero, then control is passed back
to the initial network-analyzing step 102. O herwse, if both mand n. are
greater than zer S8 sesl e kot ! _ The
call-interceptin ms‘?ep 1%%41 f%?%?cept sl%ﬁg?eﬁga}% t%%ﬁﬁlo‘éﬁé%%@)}rﬁ%ﬁﬁég%STN
14 to the GSESiClQSP ta the spftwareXbfhor gometdspects of dheé soffvate 68adhangeddoshegt 10

110, Ski pCo ' t is passed to a SkipCount -
conpari son g”?{ee ph%elc%%ﬁ_ﬁ g g&:ﬁ %@%ﬁ?@({){ hp%‘gl&l'i‘é%tnggg%rgﬂﬁgwﬁ EE‘E SCPpe §fi t;B‘eo unt
is | es-ls tharpmseraieigmveil'(ltibn. Feor lenlcampléﬂahpﬁdiﬁbnﬂsvm&bﬂ% gﬂa}i béihdedéed td ?&n .
control i ack t C siptercepting step' 108. erw se, i

SK1 pCount® | CRAREH A Hembfer. Gficalis b the Diiarerditlo pooweiss Pefaretos o o
cal | - dr oppi ngdition, khbtheihexié Aritedls GRRY e FhpRentddted! QRSh! {2 Yo For
intercepted call and then passes contral_ to an_increnenting step 116. The

i ncr enent i ngMONUPTINGAISET IRP ch maycases e et theispftwarei68 armey iberugerat e
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and then pasgled sivirl virablds Wil iR HRRAR 69 IPAIASAR, HiffoukFepifind®

Fractional : Rate-conparison step 118 checks actio eistgre
than or equadirompthescope pf the presemtimwventien) ess than m then control is

passed tjg a first L | | L.\ ..cant .S
passed tlg. a se c](;l% g‘%ﬁ%@ﬁ%ﬁ%%@ﬁ? Ir%&g}té% Q‘l fg&ﬁﬁ}e%é ?Vrlg} tie f o(ﬂowmg
Ski pCount - adpsesidorngdet ep . 120. sets Ski pCount equal to. 25 ThrottleRate

and then passes control to a call-checking step 124. The second
Ski pCount - adj usting step 122 sets Ski pCount equal to one nore than

Throttl eRat g i =.1 +Jhr Rate) and then passes control to a
second decrg’ﬁe%rg%gg@%psei%bf%ggge&gﬁa Oge(iremanti ng step 126 subtracts m

from Fracti oy . hen sses .contr t al | -checking step
124. The c aﬂ? %ﬁgi %\%&é%slf\gge %ﬂﬁle SPaihet m of n (‘H\rot?lewfue :



determnes if additional incomng calls fromthe. PSTN ]P ‘@g&g 1 are
avai | aBVQOWWWI24 ocess. |f additional calls are available't € then

control is passed back to the initial network-analyzing step 102.

O herwise, if no additional calls are available to process, the software
68 is conplete. WO 01/19124 PCr/USOOlZﬁ?6 13 Those skilled in the art

w | appreciate that additional featurés may be added to the software 68 .
or sone asggghs of the software 68 changed to neet the needs of a given
application,®w thout departing fromthe scope of the present invention.
For exanpl e, an it} (X > may be included to set 5 establish a
nunber of call slfgﬂﬂ%ggﬂg%ﬁ%aq)g%%to process before exiting. In

addi tion, another 'exb&gﬁ]i teria may be inplenented, such as a routine for.
moni toring user inputy ich may used to exit the software 68 or may be
used alter software vari gfl. i t h are 68 is running, wthout
departing fromthe scope@#ﬁ?@ﬁ#ﬁ%@ﬁ%&%@fe@. 10 .. The software 68
may be § npl enent ed i n accThesttleRatd £ h DNenf;0l | oM ng pseudo code: 0. Upon
startup set m= ThrottleRate = 0. 1. Upon change in the value of either m
or n (ThrottleVal ue): W WHitidFkadidalRate00/ 2457 MOD mBegin If ((m> 0) and

(n >0)), then Begin Ad tileRatg = Throtil| eRat e, ThrottleRate = n
DIV m Initial Fractional g@d&W%ﬂm‘Tbﬁ&‘fﬁgﬁ}pg(f@%?’e == 0), then
‘Ski pCount =1; Else SkipCoglde SBkpsOBaNt+ = TBkipCoaRat e -(THroftieRatd eRat e)
10 End El se ThrottleRate = | ni@jdqnﬁaﬁreqq'a@@al Rate ="' O

10 . End . _
Else ThrottleRate = InitialFractionalRate = 0;
FractionalRate = InitialFractionalRate;
End '

15 2. For each incoming call:

- Begin
If (m > 0) and (n >0)), then
Begin |
Decrement (SkipCount);
20 If (SkipCount <= 0}, then
Begin _
Drop the call;
FractionalRate = FractionalRate +
- InitialFractionalRate; |
25 If (FractionalRate >= m), then
Begin
SkipCount = ThrottleRate + 1;
FractionalRate = FractionalRate - m;
End
30 Else SkipCount = ThrottleRate;
| End
End

End.




Fraction I nitial Fractional Rate; End 15 2. For eac cal | :
Begin If and (n >0)), then -Begin Decrenent (Ski p?ﬁwm‘g

( Ski pCount <— 0) then Begin Drop the call; Fractional Rate =

Fractional Rate + Initial Fractional Rate; 25 | f (Fractional Rate >= m), then
Begi n Ski pCount = ThrottleRate + 1; Fr aqgi onal Rate = Fractional Rate - m
Ehd 30 El se Ski pCount = ThrottleRate; En End End. I1Cl" WO 01/19124

PCT/ USO0/ 24576 15 As an exanple, if m= 15 and n = 100, then Throttl eRate
= 6, and InitialFractional Rate = 10. If O dThrottleRate = 0 then drop the
first call. ThenAs ap exammenifim: s 19asd pot H00z%hen ThrottleRater= 6 5mid

ST, G A 22, S ORFONGS, AU

val ue (i n) Thenglropithe d 155 cm“;zs“zss D41%, 488658, 62t 68"HF52381", c88F"I angher e
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first call.

If the throttle value (m/n) changes from 15/100 to 23/100, then after
the 23* call where SkipCount = 5, ThrottleRate = 100 DIV 23 = 4 and
InitialFractionalRate = 100 MOD 23 = 8. FractionalRate is initialized to the

10  InitialFractionalRate, which is 8. The SkipCount is then initialized to -
SkipCount + (ThrottleRate - OldThrottleRate) = 5 + (4 - 6) = 3. When
SkipCount = 3, the 3™ incoming call that arrives after the change in
ThrottleValue is blocked or dropped.

Thus, the present invention has been described herein with reference to

15  a particular embodiment for a particular application. Those having ordinary -
skill in the art and access to the present teachings will recognize additional
modifications, applications, and embodiments within the scope thereof.

It is therefore intended by the appended claims to cover any and all
such applications, modifications and embodiments within the scope of the

20  present invention.

What is claimed is:



10 Initial Fractional Rate, which is 8. The SkipCount is then initialized to
Ski pCoWQ01ANZAhr ot t | eRate - A dThrottleRate) = 5 + (4 - P@f’u—sog’.z‘ en
Ski pCount = 3, the 3rd inconmng call that arrives after the change in
Throttl evVal ue i s bl ocked or dropped. Thus the present invention has been

described herein with reference to é par-ticul ar enbodi ment for a
particul ar application. Those havi ng o}l inary skill in the art and access
to the present teachings will recognize additional nodifications,

applications, and enbodi ments within the scope thereof. It is therefore

I nt ended by the. appended clains to QIVAIMS®Y and all such applications,
nodi fi cati ons and enbodi nents within the scope of the 20 present -
invention. What is clainmed is: WO 01/19124 PCT/ US00/ 24576 16 CLAIMS 1. A

system for selegtivgl g [ | 11
t el econmuni cat i gns %e&vo g;?kfof} ?&sffr\lwﬁp mggﬁﬁ@a%r n t%arlsng;nugage of
said te2 ecmhnomnamlmmmembkkcmmWow ding a gaug| ng signal in

Cecond means. fofrHiaReaRs HirHORNBEREERR !GPk B éO‘?{“m"éﬁgafE%ﬁ%ﬁ%%k i

net wor k4 i Nah@ HROVEENE A Saigingaugiadlgn sespomise thereto peerestid gesage exededs t 0
bl ock 8 corre ondLng @gﬁg sired nunber of calls to block out of a

certain nu?d?é? '10 third nmeans for automatically bl ocking

sai d pegcent ag esééon%ﬁh{e%ne\fsf dettnting® hetcantaperofddallsatol slock byTsuidsyst em
of Claim1l wherein said third means i ncl udes ngans for 2_.a ounf) gfor
sad f ca i)pc i

val ues of Betwoikein responsetR paigs galging &t REEEETHRSH 1 vi de-
into sad E&%%}&\cﬁ]ﬂg@@r cﬂérs ll'{l.é‘l’lb& of [afis 3 BIGHR &t 88l AéeFtain WiRhlRdrvfsai d -

third neans in nmeans I ncorporating a remai nder resulting from
a divi si oncalls; endd certain nunber of calls by said desired nunber of

calls.qo third means for automatically blocking said percentage of calls over

said certain number of calls.

2. The system of Claim 1 wherein said third means includes means for
2 accounting for values of said desired number of blocked calls that do not

~ evenly divide into said certain number of calls.

3. The system of Claim 2 wherein said third means includes means for
2 incorporating a remainder resulting from a division of said certain number of

calls by said desired number of calls.
4. The system of Claim 2 wherein said certain number of calls is 100.

5. The system of Claim 2 wherein said means for accounting includes

2 means for dividing said certain number of calls by said desired number of
calls to be blocked and providing a number of calls to skip and a remainder in

4 response thereto, said number of calls to skip equivalent to one less than the
quotient resulting from the division of said certain number of calls by said

6 desired number of calls to be blocked.

* c L L} S *




4. The sxﬁbgm Claim 2 wherein said certain nunber of cak#,aﬁigo&gg%a
ans

The system o aim2 wherein said neans for accounting in

for dividing said certain nunber of calls by said desired nunber of «calls
to be bl ocked and providing a nunber of calls to skip and a rermainder in 4
response thereto, said nunber of calls tqgwskip equivalent to one |ess than
the quotient resulting fromthe division of said certain nunber of calls
by said 6 desired nunber of calls to be blocked. L IHJI 11111 11 111l |1
FYEITHY FHErrr Lt V%%01/19124 PCT/ USCQ 24576 17 6. The systemof Caimb5
wher ei n sai d mean€- fohe syteRmes Glpimyprwiherein spid messs for ancounging fuxtkeng a

subsequent c@hdludéd Sleadt ifspbr&kg?g' d sopeb ex&fcaucﬂul[xﬁsa& pﬁg &id;lur}:ggr gystem

of Claim®6 wherein said neans a accounting inc means

enpl oyi ng sarallsskipder to adjust: said number of calls to skip so that
over said certain nunber of calls, said nunber of calls to block are 4
bl ocked by said neans for blocking. 8 The systemof Caim1 wherein said

third nmeans incl ufehesystert of Cléined eviereiti sidihedrisfor drpoeting induduss’
said certqin_nunber of calls while accounting for,changing values of said
per cent agzg. §1ER OEWE?X% s@f‘%??ﬁ‘i%#értgiaﬁl isal%awﬁwéﬁﬁﬁs toekipRe a

2 \(/:mont rol | er thaxnmragsaﬁa CergAineHah s épbilmzﬁétrﬁmqbépiofTJh?lsSbbSbdekOBr@' ai m
1 er ei n, saj el,eco ni cati.o nef wor is a wWreless conmuni cati ons
net wor k. ﬁl.bgﬁ%.ed sﬁgﬁﬂﬁa"@fﬁ?ﬁ% rein said third neans includes call-
2 bl ocking software running on a gateway switching system said gateway

swi tching systemreceivi nfg calls froma public swtched tel ephone network.
12. The syst em of 8cThesystenm of Elaim djwherein saiddhird mesns indudesimeang foor

det er mi nimg _ ' |l s, ta.blqck. 13.
The: systom of G i iFhE RTSABAIRE bieh SAECELARR Rluofifln Gt Wiake 13
accounting for changing values of said percentage.

9. The system of Claim 1 wherein said second means includes a
2 controller running on a gateway switching system.

10. The system of Claim 1 wherein said telecommunications network
2  is a wireless communications network.

11. The system of Claim 1 wherein said third means includes call-
2 blocking software running on a gateway switching system, said gateway
switching system receiving calls from a public switched telephone network.

12. The system of Claim 1 wherein said third means includes means

2 for determining a throttle rate based on said percentage of calls to block.

13. The system of Claim 12 wherein said third means further includes
2 means for initializing an initial fraction rate to the remainder of said certain
number of calls divided by said throttle rate, initializing a fraction rate to

4 zero, and initializing a skip count to one if not previously initialized or to a

\‘\
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2 nmeans for initializing an initial fraction rate to the remainder of said
certai WO of calls divided by said throttle rate, PCAYSOYP47¢ ng a
fraction rate to 4 zero, and initializing a skip count to one if not
previously initialized or toa I'I,"IIIli 11212121 121212 110 jIE illl wo
0i n9124 PCT/ USOQ 24576 18 Previ ous vaJége of skip count plus a difference
between said throttle rate and a 6 previous value of said throttle rate. -
14. The system of ai 3. wher.ei.n. saj. i U [ 2
means for -Bregé%‘éssYﬁBeiog]é%’rﬁ d’%ﬁlﬁggf}%& ee?l é:%%eﬁ?éc}g 4@4%&@135(%% %&f)éai d
third Gmapfevidlfsva'ﬂheofgaiﬂéth&aftle@até.m 14 wherein said-neans for processing;
2 includes neans for selectively decrenenting said skip count each tinme a
call is processed. 16. The system'of C aim 15 wherein said nmeans for
processing furter The systehl/6eCIARATS whetein'kaid iR imearehid therdathelesr ate by
said initial fraction rate. 17, The sysciem of O mltﬁ V\IE rein %:E means
for prdesueans for pracessing incaming callsfo determine ealisitg blor §Y§3PQJ p count
to said t %}lée rate plus 1 and setting said fraction rate to said
fraction rate mnus said desired nunber 4 of calls to be blocked each tine
said fraction rate becones larger than said desired nunber of bl ocked
calls. 18. The st I 10g. ' [ C}%%% further
2 incl udes maan@,'f ofﬂ%l%&(s:% ng&ara?ir%@gfﬁf@eégw s{g@ﬁﬁﬁﬁ% fggi s%ﬁﬂgount
becone? | esghidedmeanscipu aklettivelyrdecrafenting gaideskip oountaéa;&tﬁimela;ﬁagll-iecki ng -
or dropping a nunber calls over 2 a predeterm ned nunber of calls in a

t el ecomunPX%EFHfs net wor k- conprising: 4 first neans for dividing said
predet erm ned nunber of calls by said . nunber of calls to block and
POV, B TR TRE systen of 1kt f5 Wibrdin 2id SEB1GE prOcdsSHEHiMhet "o 1 O

2  includes means for incrementing said fraction rate by said initial fraction rate.

17. The system of Claim 16 wherein said means for processing further

2  includes means for re-initializing said skip count to said. throttle rate plus 1
and setting said fraction rate to said fraction rate minus said desired number

4 of calls to be blocked each time said fraction rate becomes larger than said

desired number of blocked calls.

18. The systein of Claim 17 wherein said means for processing further
2  includes means for blocking an incoming call each time said skip count

becomes less than or equal to zero.

19. A system for selectively blocking or dropping a number calls over

2 a predetermined number of calls in a telecommunications network
comprising: |

4 first means for dividing said predetermined number of calls by said

number of calls to block and providing a number of calls to skip and a

6 remainder in response thereto;
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second ngd&é{.dgﬁ)“r bl ocki ng a subsequent. call after ski pp!ol(r;]) g‘?‘%‘s nunber
of calls to skip; and third nmeans for enploying said remainder to adjust
said nunber of 10 calls to skip so that over said predeterm ned nunber of

calls, said nunber of calls to block arggblocked by said third neans. 20.
The system of C aim 19 wherein said nunbér of calls to skip is one 2 less

than the quotientsé@mid mhétthd FOHMbIdEiflkVa ; SQﬁeﬁﬁicgllpéﬁE‘FTs

_ R{%%i% s%famber
of calls by said nunber of calls to be”blocked as.inplenented by sal 4
second neéanshumber gf callg tasléptand| econmuni cati ons network conpri sing: 2
first neans for r | Lo Bt on .S - 1. el ' L4 es
and establ | shing Card Hedd ik cBIbihb el sk RIS hidflld Albcol °
sai d t erH nacallsntosskip soithat eversaid prodetermined nonberexfrealls psaidumirhber of

comuni cati o rce 6 l.oyed by said first neans and
providing a é@gszté%l%?(%ge:@%g%&?ﬂg?ﬁ%rm ‘ai d system resources drop

bel ow a predeterm ned threshold; 8 third maansbfor detern} ni ngha pe_rlclent age
of calls to block,or drop over .nupber. of subsequent calls that w

rai se said syst en?&'e'srgﬁlsgﬁ?“thgg" {%W}ﬂe‘ﬂﬁaéi ,eré?fdmhﬁﬁ?ﬁﬁl%a‘me f or
bl ocki n]9 zsaij Iésﬁ)&h_aﬁ_rml@g@@ﬁeﬁatfblﬂﬁh ?fr@ﬁﬂ’théiiii@%)siéﬁ igf(‘#ﬂ?g;%%gdegéﬂon\l;g}edgz- A
system for determ ning_ a percentage call's to block @ .
certain numb® r@&lﬂgﬂs by said %ngﬁéot)ﬁalé& ©/keblagked as dpnplemantediby said

t el ecommyni cgdbRASMBSLWOr K conprising: 4 first means for nonitoring the use
of a central processing unit of a

21. An efficient telecommunications network comprising:
2 first means for routing calls from origination sites to termination sites
and establishing communications links between said origination sites and
4 said termination sites in response thereto;
second means for monitoring communications system resources
6 employed by said first means and providing a signal in response thereto
when said system resources drop below a predetermined threshold;
8 third means for determining a percentage of calls to block or drop over
a number of subsequent calls that will raise said system resources above said
10  threshold; and |
fourth means for blocking said percentage of said calls over said
12 number of calls. |

122, A system for determining a percentage of calls to block or drop
2 over a certain number of calls to alleviate or prevent usage overload in a
telecommunications network comprising:
4 first means for monitoring the use of a central processing unit of a
network computer and providing a central processing unit usage variable in
6 response thereto;

Iy



networ k conputer and providing a central processing unit us variable in
6 respd¥R@eIMteto; ~ (11 11" 111LL MITITIILT \Ao01119"_ﬂf4"&&'?m300/24576 -
20 second nmeans for nonitoring a rate of arriving calls and providing an 8 |
call arrival rate variable in response thereto; and third neans for |
provi di ng said percentage of calls to Qbock based on a. 10 wei ghted average
of said call arrival rate variable and“sai d usage vari able. 23. A nethod

et vorkcompr | SPRAEMECArS et BRRNGERE S i e eflyir U IO AR

t el econguniglhirivid raﬁtvmdblandreypomsamem and4 gaugi ng signal in response:
t hereto when sai.d network. usa cee

det ) t hol d; 6
determining a pthiz Nt‘%?ébs%’FH,r V} 5(§a’:ﬂsB§T€eB %%@%%ﬁ&ﬁ%%g%ﬁse to
sal d ggyiai n%l'\t@ﬂaalver &k a8 e8M hAGPal FhteoRlriablé andlisaitkusape wiadleli ng to a

8 desired nunber of blocked. calls over a certain nunber of calls; and
automatically bl ocking said percentage of calls over said certain 10

nunber of callsgglidl}lelfidd1tdt selddtively 'blocking or dropping calls in a.

2 telecommunications network comprising the steps of:

monitoring usage of said telecommunications network and providing a -
' 4 gauging signal in response thereto when said network usage exceeds a
predetermined threshold;
6 determining a percentage of calls to block by said network in response -
to said gauging signal, said percentage of calls to block corresponding to a
8 | desired number of blocked calls over a certain number of calls; and
automatically blocking said percentage of calls over said certain

10 number of calls.
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