;yze3e] ZF6. T@+ SERVI CE CONTRCL APPARATUS, FORWARDI NG SW TCHI NG

EQUI PVENT, SERVI CE u”wmmm ND SERVI CE CONTROL METHOD BACKGROUND OF
.THE INVENTION 5 Field tion The present invention relates to
servi ce control apparat ustdo@eanar di ngswi t chi ngequi pnment, a service control
system and a service control nethod. Rel ated Background Art 10
Conventionally, the CAMEL (Custom zed Applications for Mbile Enhanced

Logi c) servi i i i i ng-call forwarding and international

roam ng wer | i gent Network) services in 3GPP (The 3rd

o oceas 15 carri ot ULy KOS TEP naC EAVRE Ser v CaU hive SFLAIEEE ner o
i1 erent - bemIDaR B Sortt bRt PO AR TS e u DB RE BB G Cri v st

|l eg) and a %%céﬂéﬂbﬁﬁlf% Efq 1\% point to a destination (second |eg).

20 I n such € seam ess connecti on between the

first: l eg andt e .SeGO I it..i.s necessary to effect the interwork
(equi5val ent tF&Q'eL B othe Hvenlc fh SUP (I SDN User Part) . Since ISUP is
t he known, conmon t o b 3l L here i.somtted
herein, 25 but it T?% nrt@alezas(rg3 tt ﬁgl%l?glg'lrl%éa%%sl et(ie%r I cslcw)é]:t\;hlrekeéprcg{:neﬂdiorle for
i npl ementi ng,J 30N dys t B Ny charnel; '%?ﬂll I NohSYSLeP, ;i od jjned in
the functi o% I con@sgur(g%‘?gﬁa?m%el gf éingjna I r?gnr%lys%/em I\Io.lc%l.éosr%%RY OF

THE | NVENTI @Y dtend, he b oy & di i¥e adnt MOMa¥Ehon MSC (Mobile 5 Switching
Center) as a forwarding switching center transmts all paraneters on a

signal receivedibrem shekgrbghpahirtg sW tching center, independent of types
of services, TO an SCP (Service Control Point) as a service control
apparatus. Then t henSERtiRM=11185 e pananet @S G« Mhdio datdiofigdual 10
service conditions and transmts the rewitten paraneters to a receiving
MSC, t her ebyrarmbeiestimgridel LEYPc) idearwiadds idbenaingsitdumsi icpnesrin t hat
the volune o f data ( a. g . , control signals) transmtted and received
bet ween MSC fanmivaSCRecant isddm@argel @sm it ardamiarg terd hsovgbhgped s IN
substantial 15 volune of data transmitted per unit tine). Furthernore,

par anet er dellettield icapabNeitivp rikn SEPviseanpr &&HH HEHei Brd Heer8GRR-1rased
CAMELservices. For this reason,it was difficult to apply the |ISUP interwork
requiri ng délasttinsr gfimMraivwidess #hgnpihamineoning —s\pdtle rfo rewrsiioE ng of
MSC and SCP. 20 The present invention has been acconplished in view of the
aboVie pr obl @&HO&RF Sad SoBpEEt cdf ORReLY naofofhrsCAYEL o BYEAES ef fieti®ent cal |
processing while preventing increase in the volunme of data transmtted and
recei ved betAhEeR2tRE LA EB2EGRIGTIOHPPaP At BY (i dfal FhL e %@330125 and

Lo forwarding o Lo ng center (souiyalent Lo M. 1 QLde( 039! ve the

an originator to a forwarding point (first leg) and a section

from the forwarding point to a destination (second leg).
20 Insuchcases,ihordertoimplementseamlessconnection
between the first leg and the second leg, it is necessary
to effect the interwork (equivalent to interworking) using
ISUP (ISDN User Part). Since ISUP is the known, common data
part, the detailed description thereof is omitted herein,
25 but it is one of the user parts for which the procedure for

implementing ISDN by the common channel signaling system

AR
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“apparatus according to the present invention is a service control apparatus
(SCP) conprising notifying nmeans for, on the occasion of providing a
.service utilizing I SUP interwork between a first |eg defined between an
originating switching 5 center and a call-forwarding switching center
(forwarding MSC) and a second | eg defined between the forwardi ng switching
center and a call-receivingswitching center(receiving MSC), notifying the
forwardi ng switching center of interwork pattern. identification |nformation
cor 1 6spondi i E6TANTE Tt BECTEE 1 SOF vF $08 2 W PORRARH: FHyS SHE g
center according to the_ present invention is forwardi ng sw tching equi pnent
for transm tYYPGEAMPreleiving data to and from the aforenenti oned service

t | t i t chi i t 15 i Si :
contr ol appar s he, LEEUedLng oo eaul prent 15 comr i Sing
ived f th i.gi nat.i it chi t i t ith

fecelved from Lhe orlgLoatifg. suioh Do oLl e corglel gl ih 2 process

d i NnQ. f i t he,. th ith
and pLocess! a0, nEali. Lo 01’ 0 1 LG BLE8SS L 0n UG RALAELEE, 200w L
dent 1V catl on, plocgmtLon 0ot LTLedsof Bickieaor Lyl g.rans oL RS
construct i onof . 8, B8 V1GE: £ONt1PloSYSIEM COMIIAING o e Jtorenenti gred 25
service contro appar at us and the aforenmentio orwar di ng sw tchi ng

equi pment  ang-gonfd, GUreAchAt BRI BIBNE) 35 o CUMHUL LRI eLYEEN L6 Ser Vi ce

control apparatus and the forwarding swtching equi pnent. A service contro

met hod accor i 0g 4@ $08 RAESGRLs LAY LR et Pa88E¥HERGN £QL viIBLEAS
conprising a 5 notification step whérein, on the occasion of providing a

servige utilizing-d XFhdnt eswrdabetreamia S ichet rbagidethngdrhgtwees an
originating switching center and a call-forwarding switching center

(f orwar di ng MBG) reddiviseomny tegrdefiinged deinveeny the fTsumandengoswit chi ng
center and a call-receiving 10 switching center(receiving MSC), aservice
control apparat us TI5GR) waat thuescdheetorivartdithg swi tabiof) deent ¢e. of ,
interwork pattern identification information corresponding to a category of
t he service.cdmotherssetyl e montsmol treed rodl acceridiady beawelee MEEsent 15
invention is a service control nethod conprising a processing step wherein
a cal | - f or was@dp e camiet shi bgrgeraetoc boper sihg totronadge urednsbstanthglan
interwork pattern in which a paraneter received froman originating

swi tthi ng cemebemé soEofabhateanaini Atadppetessitoting) parBneterneer, every
20 interwork pattern identification information, perforns the process to

t he par anet epafpndtesidalaiciad 6aPpE LAY WD H AP P RDFFEPORAA ABSt o t he
interwork pattern identification information notified of by a_service

control appa?%?%éba%%dﬂéggﬁﬁ?ﬁf%?ﬁﬁhe§€§£ﬁ%§?§a5Pnt&?W?%@hﬁ?&ﬁ?the

service Cont{8|a88 ?rgﬁgszéﬁgnfgké§wégkt?SqEQE%QBdBQ e %%%Cg%ngné

unnecessary parameter, to systems consisting of MSC and SCP.

20 The present invention has been accomplished in view
of the above problem and an object of the invention is to
implement efficient call processing while preventing
increase in the volume of data transmitted and received
between the service control apparatus (equivalent to SCP)

25 and the forwarding switching center (equivalent to MSC).

In order to solve the above problem, a service control



‘center, the identification information of an interwork pattern which the
forwarding switching center is instructed to use. The forwardi ng sw tching
-center perforns each paraneter process with reference to the interwork
pattern 5 specified by the identification information. Nanely, the
processes to paraneters, e.g., "abandon and then generate,"” "transmt,"
etc., are not executed on the service control apparatus side but executed
on the forwarding switching center side. 10 . For thi.s reason, the

f orwar di ng SWFE%‘%W@S caecrﬁ%'gdjcfb%st%d:th%&?@ste@tt FRAVSRTL OBy Soft FREVHEFanet er s
on the signal recejved fromtt]e originating switching center, to the
service contitt SpARRARE L HhilSClacFeBBESS ERE MOFHTALRY HRATE EPTnstRt ¢ ed

and recei ved bet ween .t he orvvar,di,rrllg;f swi tching 15 center and,tFe service

control appar 0§68 1PR bECEIIL _ 2 {SEEIVemENE T hyt S I'SUP 1R 8FtiBrk and
becomms 1 oadiRIE T 20f 1Tk J6H REF LhFd G Shroteed g \AHIG RPChERtPfg the
Servive. cont iU U RIS And ERE PO 1 CHr EehP R Bonfar " menir esent
[ ti ' b | I d d f det.ai | ed. ipti

gi ven her of M) SUCARETHES ABeSRARTTRES BPS FOE St B ERREDblay "o
illustrati t I e i cldm ot th
present | nvareTore =B st R SRk Lol SRR B A AP Sl

! ti . t he. . ot ,
Lgyg?n:ﬂ??ewﬁ%ﬁg%% ?Fgg%#%%n%g%gﬁg%&fﬁ%@% ;bge%gg?gggggscri ption
and speci fi ¢, examph e§%e1’f\@if?céf‘ful)ﬁaiﬁf@rlﬁa{?f%e&é?ﬁe@ﬁ@ﬁéiﬁﬁ“%é gf the
invention, are given by way of i1llustration only, since various changes and

nodifd cationsy middiy dhecispiLdiypnd scope of the invention will becone
apparent to those skilled in the art fromthis detailed description. 10

BRI EF DESCRI PTI ON 70Bo Hilkr BRAWNGS dtiithg dehSed daaeptnpt o dirRgp a8 8hew ng
the configuration of the service control system Fig. 2 is a diagram

concept ual | yishowt gh asdairav=dimgew exanphe ealiibhenitnier woskspatt eng tabl e.
15 Fig. 3 is a diagram conceptually show ng a data storage exanple of the
servi ce tabland Hdare#virsy alddeowehamid fepmexhkahfib ngmeheiopedatéeonioé
control apparatus, the forwarding switching equipment
15 comprising: storage means for storing an interwork pattern
in which a parameter received from the originating switching
center is correlated with a process to the parameter, for
every interwork pattern identification information; and
processing means for performing the process to the parameter
20 with reference to the interwork pattern corresponding to
the interwork pattern identification information notified
of by the notifying means of the service control apparatus.
The invention may also be applied to construction of
a service control system comprising the aforementioned

25 service control apparatus and the aforementioned forwarding

switching equipment and configured to implement



"the service control system Fig. 5A is a diagram showi ng the paraneters
before 20 mapping and Fig. 5B a diagram showi ng the paraneters after
-mappi ng. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS An enbodi ment in which
the present invention is applied to the incom ng-call forwarding service
bei ng one of the 25 IN services will be described belowin detail with
reference to the acconpanyi ng drawi ngs. 6 First, a configuration wll be
described. Fig. 1 s a, conceptual dia ran]shomﬁn%~the overal |l confjguration
of service c%%‘PJFngi‘/E%%?nbf 'W%Ehﬁr%%re‘h]tc%ﬁﬁéi‘&i RentPPaRaCRAGRS FReFi g. 1,
t he service ﬁontrol . S sten%%his conprised of at 5 | east forwardi ng MSC
(Mobi | e Swi t EPFHYT EERY eFY - 960 LE SEPLPRBRUF ce Control Point) 30. The

forwardi ng MSC 20 and SCP 30 are wred to.each other so to be aple to
Lranem 1 and T eceite Yart SHCIHE hOTRERTE (RGP L RSt BPwanai RESRBRL20 | o

or1 gi nati ng STSRH A8 Bent oT3bLat SOBr Gheter SO COBrON AR FAM (Initi sl
Addregs Nbsggge%ffnd transgithitrtP the f rw%rdinq MVBC 20, ;9 1AM is a
connedt requelt® &t ERETCOBel nY SHE TH e Tes§agest “15PTRE gflpal fating
(Ahsver Neosage) F7 SIhitmd T why g e oo THECAGME L Sone g eEhEefsup
Cor oopandert St R 2o ik e Mty nGhe SYid £0L19-20HL.RERDS © @
switching center (forwarding MSC) and a second leg defined
between the forwarding switching center andacall-receiving
10 switchingcenter (receivingMSC), aservicecontrol apparatus
(SCP) notifies the forwarding switching center of interwork
pattern identification information corresponding to a
category of the service.
Another service control methodaccording to thepresent
15 invention is aservice control methodcomprisingaprocessing
step wherein a call-forwarding switching center comprising
storage means storing an interwork pattern in which a
parameter received from an originating switching center is
correlated with a process to the parameter, for every
20 interwork pattern identification information, performs the
process to the parameter with reference to the interwork
pattern corresponding to the interwork pattern
identification information notified of by a service control
apparatus.

25 Accordingtotheseaspectsoftheinvention, theservice

control apparatus transmits to the forwarding switching



"20 the I SUP nessage and a signal notifying that a communi cable state with
the correspondent was established. The forwardi ng MSC 20 (corresponding to
-the forwarding switching center) has an interwork pattern table 21
(corresponding to the storage neans) inside. Fig. 2 is a 25 di agram show ng
a data storage exanple of the interwork pattern table 21 . As shown in Fig.
2, the interwork pattern 7 table 21 is conprised of intermnrk patterns

2la, 21b, and 21c corresponding.to respecﬁlve nter rk_pattern Enbers #l,
#2, and #3 (COTTSpOMHt M e HECT hit @F wh 05%? PR 7 ef’nPu tiE&tvoh

f or mat 5 Furt h k. pattern 21 d  of
par amot er AR 4 ac%‘éﬁ%é iy ‘”“‘éhﬁ%ﬁl@%&é‘e%%?cﬁr‘f%‘ﬁiéﬁﬁ?%?s and

par amet er processes i;ored cor rel %E!on wi th each ther The

par anet er ar%% i s SHEcyng A:er@;e%p‘ﬁ B heeﬁc an be
transmtted 10 fr rgghq:orl | nat| n mn%&ﬂkp cgﬂger éerwag a garaneter
process ar ed 1'% oré§(¥§pes of pr cESses ( " abahddi ah%

genergie %#égg¥géq Qy'% tlff%g?ﬁp 5%%&%ltl)n%0 Bgmgf Cu{ FO t he
correspondi ng paranet ér's peC| call or “exa R para fer is a

15 paramet er %ooéesdéf Dlay, é’IaﬁQEQPﬂ 'Og’bdcha%ﬁﬁh%hséﬁz%%h%ﬁlgéﬁgrgf? fur ther

separ at ed into & satelTite connec ay paranete a con?inuity

check di spl ay pas aeg o 42, A che, caneel e 4 80sphay . patanet 6n Ay, and so

on. Likew se, paraneter B is a paraneter |sp ay of forward cal

20 and may be,JHrddies SERANALEd AL e &anahi opal fb%gf&ﬁﬁbogmt%iﬁgd' spl ay

paraneter Bl, "an end-to-end connection display paraneter B2
i nterconnectd on- L spl &y, paraneter B3, an end-to-end |nfornat|on di spl ay
parameter B4, an |ISUP1 |ink display paraneter B5, an |ISUP1l |ink choice

di spl@y paraneter 125 Bisared SN 2eeessrihepl AY faradeies Bhteangoas SCCP
nmet hod di splay parameter B8. 8 Furthernore, the paraneters C, D, and E

are an ori girad I Hy &1SEs @ﬂmmrmt@f tlaeclﬂmme@@.fsomrmuéeg,i@mlest
di spl ay paraneter, and a term nati ng nunber paraneter, respectively. In
addi tion to #tdweeiaboyef fompatiaaredi et gindhenot bei tpat agetenseasstuoedhen t he
i ncom ng-call forwarding service include those of calling line identity,
redi recti on smnbiere coatkof apmarditng .| nToiwatd argada g she valllued gpladayanunber,
access transport, user service information, generic nunber, charge area
i nf or mat i on, tan el ited imbrrediesplealy bedaser, thedforvaabllingeswistaksngcarri er
information transport, and so on.
center and the service control apparatus on the occasion
of implementing the ISUP interwork and suppresses the drop
of throughput in the system. As a consequence, i1t becomes
feasibletoeffectefficientcallprocessingwhilepreventing
the increase in the volume of data transmitted and received
20 between the service control apparatus and the forwarding
switching center.
Thepresent inventionwill becomemore fullyunderstood
from the detailed description given herein below and the
accompanying drawings which are given by way of illustration

25 only, and thus are not tobe considered as limiting the present

invention.



"The forwarding MSC 20 is provided with a parameter processor 22
(corresponding to the processing neans). The paraneter processor 22 selects
-an interwork pattern to be 15 referred to, based on the interwork pattern
nunber out of #1, #2, and #3, which was notified of by SCP 30. Then the

par anet er processor 22 perforns the paranmeter processes corresponding to
the respective paraneters A-E, with reference to the selected interwork
pattern. 20 The forwarding MSC 20 receives the [AMfromthe originating

swi t chi ng center FOTEAESEFARe PREPRENMCARE LANM ¢ b thR® TGSg TER Y Igt 59 t chi ng
center 10. The forwardi ngMsC 20 transmts an Injtial DP (Detection Point) to
the SCP 30 dfdk Q&GRS FPR&REtIFPBN AR bad ges FHPRi S TF her ei n

is a control signal_being one of CAP (CA plications Part) signals
Compi | ant | iSRG 7 GRS C0 (oF LI i ST eTOThe CohrEhe s one
of the CAP sjgnal.s and a signal notifying the MSC of an.inferwork, pattern
nunber and S 0rSCERP PGP AORE Pt Y OF GARRERG: HBG O I LARHEE an | AM
5tothe receivin C 40 and receiyves an. ACM and an ANM from.t he receiving
VEC 4. - The FEh SR HE PRI 1y 1 e SET SO Rrort I S Pl J457 1 <

provi ded wt | east, service table 31 and ggttern no if(yi@? unit 32. 10
Fig. 3is a“ 'Jg%]r%?ﬁ%%hﬁan Yo a G 6 o e ARPPE S G T kbt G tkPRabl e 31.
As shown in Fig.. 3, .the service table 31 is_.co i sed. of service category
area 3la and i nter \At/ohrek Sﬁ)a]tr[leﬂr narh(% Cec?p%roefa tﬁeb?ﬂlg‘her\llﬁji% vzle{r%/i%%c%%? egori es
and i nterwor Lgl_pcgg r i,n. C i it . h ot her.
The service a?f%%gﬁr/%g:ea 163 Q{ngr%és&c%?e%%eriﬁgo laésﬂé?g?%\%s@?éélgg&

"incom ng- cayd farwardi ng service," "international roam ng service,"...)
that can be provided in the service control system 1. 20 The interwork

pat t1gy N nuNkeyT FAF @ STHD B E SOPSTHE. elWRids pat tern nunber s”
identificatrom informationm ( a . g. , #, —"#2, " "#3, " . . . ) that can

uni quely specify the int guveyrked3RbdLr 81 A &h shbBeiharmr &b g MG 2bh s
instructed to refer to. 25 Sone service categories stored in the service

category arex Ik Girhed wilherosegnetdml | zed according to conditions 10
of the ISUP interwork for provision of correspondi ng services. The

i ncom ng-cal | forwadidi g ss£ Bl iage atadbixee sl £PDY ishedhinfgod daxamngteradgat o
cases where theincom ng-call destination is an international carrier, a PHS
(Personal 5 ddamghiphate tSystiemerwarrk gpatatden -fpatylaeng pocket pager, in view

of the incom ng-call destination. Wien the SCP 30 receives the Initial DP
from he Fig. 3 is adiagramconceptually showing a data storage
example of the service table.
Fig. 4 is a flowchart for explaining the operation of
the service control system.
Fig. 5A is a diagram showing the parameters before
20 mapping and Fig. 5B a diagram showing the parameters after

mapping.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment inwhich the present invention is applied
to the incoming-call forwarding service being one of the
25 IN services will be described below in detail with reference

to the accompanying drawings.



“forwarding MSC 20, the pattern notifying unit 32 deternmines the foregoing

i nterwork pattern nunber and paraneter 10 according to the service category
-and transmts the Connect therewith to the forwarding MSC 20. This notifies
the forwarding MSC 20 of the interwork pattern to which the forwardi ngvsC
20 is to refer, and the paraneter used according to necessity as well. 15
The receiving MSC 40 (corresponding to the receiving switching center)
receives the |AM fromthe forwarding MSC 20 _and sends the ACM and ANM t o
the forwardi ng MBC POt THe coOpistirat iom thé lskp\ieeCebhedol Hisst dmis
according to the present invention will be describedbelow In addition 20
thereto, each GIN&QRPEbelirpiae LeFdeits eetRd lsePRifdgugaiirsl ofet hod
according to the present invention will be described. The operation wll be
descri bed ba3®tVbre CRELEPNF BT I 1nidt AR &F aeatt eHeCPAFaREL erkS AROER C, and
D having thejr respectiye values a, b, c, and d are denoted by A(a) , 25 B
(b) . C(c) iR dPDidfhe FPGVIRS GORLFPOURHEF TR br S ESMRTHSR Oheksor vt oo

trol i d h [ Vi 1. . traol t ) S1,
e S var i F A e PR S 0 I T A St R e e rE gl o)
whi ch t 1tt f t Ko ANel ti itchi 0. 5 S2,
the foraar o REEREEC S 4 ShRhEd S 3Por eBBe b i R t I Eh EA G 2anecstBo ™
S3, the SCP_§$ detetnﬁgpgoyhg ng&orxsof thg Ser Vi et;otge %paEted based
on the Initial P 5 Ed&Sredi FTS8 WG S 88 59400 BT &8 FEAR STt fiBr K

tt n : ' [ f. th
Bat L e NUMEL LA HA2, 0, SELVL 95 LAe hupn whe BaslaBholls 0
first det j 1 Lt ' , [ f
e Servi ce CAUag0ry S Lo RAt BNy Rar 1T e Gerer i hea ThAC Ehe |SUP
inteyyork i syflecgsgsary, the 15 interwork pattern nunber is selected and

extracted. In S4, the SCP 30 notifies the forwardi ng MSC 20 of the

interwork pattern fwarhar extdaateduit B3 dg £kt he E&@gpbgrgﬁeﬁegs 4) and
a paraneter (E(e) in the exanple of Fig. 53 t hrough the Connect. 20 In S5,

the forwardingedBE @0 gxecuyesrhhei At eawbeks cResespendang teahbRitBt er work
pattern nunber notified of in S4 . Nanely, the forwarding MSC 20 refers to

the interworkt pas tteren floablae Ahandcmaps tTiee papanet er sohaectheegaosetbet ween
forwarding MSC 20 and SCP 30 (hereinafter referred to as 25 "first leg" )
to those forsidiearoveibetorenoSCPh30I8UH nessayeng MSC 40 (hereinafter
referred to as "second leg") with 12
15 The originating switching center 10 receives an ACM
(Address Complete Message) and an ANM (ANswer Message) from
the forwarding MSC 20. The ACM is one of the ISUP messages
and a signal notifying that a route of switching equipment
to a correspondent has been specified. The ANM is one of
20 the ISUP message and a signal notifying that a communicable
state with the correspondent was established.
The forwarding MSC 20 (corresponding to the forwarding
switching center) has an interwork pattern table 21
(corresponding to the storage means) inside. Fig. 2 is a

25 diagram showing a data storage example of the interwork

pattern table 21. As shown in Fig. 2, the interwork pattern



“reference to the interwork pattern table 21 (paraneter conversion). An
exanpl e of the mapping of paraneters A-D fromthe first leg to the second
.leg will be described belowin nore 5 detail with reference to Fig. 2, Fig.
5A, and Fig. 5B. As shown in Fig. 5A, the paraneters A-D before the mapping
have their respective values a-d. For exanple, it is determned that the
paraneter process to A(a) is "abandon and then generate"” wth reference to
the interwork pattern 2la. 10 Accordi_n%ly, as shown in Fi g 5B, the

forwar di ng NE® 20 Zhadrit SAERHS SfhPde 13T T fe RAGEFENSL €< 2a ¢&Pue?Bdd as a
substitute. Subse uens'tﬂlé)?/, concer ni ng theié[par,arret ers B éb% and C‘,.J%C% , the
par anet er prote IR P D dth TR O dSs AP eTWPE kTReF EREFP e MR8 T &Xi st i ng
values b, ¢ are retained, as val ues after the gpi_n . Since the JE:)aramater
process to t pfg%'anae‘? D (HETLSPAR H&I‘én?o"gg eng?Rﬁ?HFnEaVS@: B0 del etes
the paraneter D %d% . As a copsequence, the value d will not be transported
to the recei {5y %UO%%H%%IE%%%%W process 20 to the paraneter E (e) is

"receé'vefromSCP." Therefore, .the .paraneter E re (iivedfromSCP 30 in
ST newly_added T T i slr%wpr??@ finné. o s
Al a' B E i I
For %”‘?h?%é e B Tier 274 I SR e b e P ETR U RGE NRE A0 o Thi <
its t ) ' 0 t LV] 40 13
Phrougn t nest it ka8 GRE0FE BPal8sthE SEETLIBRIANEE (he Ao
and ANM to g@%a{]égf%@fA%kﬂmt'}{B 28R-otfbrS9 and %&?aﬁéﬁsrfﬂa@b@j}ggt{éﬁ% ﬁg

sends the A to the originating swtching center

servi ce Contg%aﬁé@élegﬂ de agcording te, the [ eegat @:Q:ﬁgﬁ%i%anéﬁi@@é&” bed

above, when ‘the SCP 30 receives the Thitia rom the forwarding MSC 20,
the 5P 30 %%%ﬁe@ﬁ%ﬂﬁ&%iﬁh%i‘ﬂ&hi ne@fr 1he 44H enwopkr-paitern and
the 10 paraneter that the forwarding MSC 20 will necessitate on the

occasi on of exeeddd ngdhe1bSHPoHak ef s & .o AR dRers otkf hes thsahasmar di ng
MSC 20 of them The forwarding MSC 20 acquires the interwork pattern

correspondi nghd ocHdie darier aos K pat £ 2f smumber abnsonpt i fredeote frem t he
interwork 15 pattern table 21 and perforns the mappi ng of the paraneters

whi | e adequagap'y) addig ébhecpasaned eth@otofredpohdidli sapapptagsconpl et es

t he connection based on the incom ng-call forwarding service (ISUP

i nterwor k) betweersddrel fioranakyi ntp VB &fp bad the pecanetag MSGs48. 20 In
the service control system 1 in the present enbodi nent, the paraneter
processes armarmteexedotredispl &R B300hneceievuteariatehis f besvandi agnVSC 20.
For this reason, the forwarding MSC 20 does not have to transmt any of the
par amet ers Afa)fuxXhenrseprratemal ntecei vatel t bhet aen2schbiPyi AP hgy
swtching center 10, to the SCP 30. This decreases the volune of data
transmtt ed AR Ay FetGmedd My ty check display parameter A2, an

echo canceller display parameter A3, and so on. Likewise,
the parameter B is a parameter for display of forward call,
20 and may be further separated into a national/international
call display parameter Bl, an end-to-end connection display
parameter B2, an interconnection display parameter B3, an
end-to-end information display parameter B4, an ISUPLl link
display parameter B5, an ISUP1 link choice display parameter
25 B6, an ISDN access display parameter B7, and an SCCP method

display parameter BS.



“the forwardi ngMsC 20 and SCP 30 on the occasion of inplenenting the | SUP

i nterwork and suppresses the drop of throughput in the service control
.system1 . As a consequence, it becones feasible to prevent the increase in
the volune of data 5 transmtted and received between forwardi ng MSC 20 and
SCP 30 and thereby inplenment the efficient incomng-call forwarding
processi ng. The node described in the present enbodinent is just a
preferred exanpl e of the service control system according 10 to the present
i nvention and the EH%Eﬁﬁﬁm?%@en??%np?ga%?tﬁBSn%angliﬂ?@ngearFoaBe limted
to the node . For exanple, the_present enbodi ment exenplified the

i ncom ng- cal P Ot H@k HR gu§%FvF%gsﬁspérﬁﬁﬁﬁﬁrse?vFSQmHP'FPEFHB FRECESUP

i nterwork, but, wthout aving to be limted to this exanBIe 15 the
present i nveRtTons aht S5 bREEPBEFEY- t 8Pthe FRFBIRALIBHaP PSR ng servi ce

d oth ices, Fromthe j tion thus,described, it will be ob
that the entith HERESE of PERRSFIVERLYon Thy? G5 HTT ol | FH oy Vays . Such

variaglons are not,to b rded as a departure ;20 fromthe.s iri& and
i

soope>of L hPTHRRHEToR CRAG L RIASGE § FESERenE s S traTbaSsE0tbus t o

one, k0 119 LOLD, 8L QUi saded for g gl an A pn Leaasope, o he
cont rol appar af yscompy E'E@mﬂ&%}E%EE?nEQ?QErQQEgtQHfB?ﬁa?ESES'?grg

providing a service utilizing r Wor ween-a first g defined
bet ween an 5 | Qi | ngSw 1.ng r -f rdi L.t chi ng
center and a?%%%%%Q?%%g§d£¢%%gg’b%?&gég Fﬁgggg?&gfdgﬁéﬁsgkggzg%g center and
a cal | -1 ecei vi At 1641 Baneentalumol | ENhAgobhe of Of Mer Ml At SIELENLAG
center of interwork pattérn identification information corresponding to a

10 cpgegory ph Ade-$LEVi£¢. rasbR! WaRME POSKATL ChsBgeauhRERNERRRikFaNsSM t i ng
and receiving data to and fromthe service control apparatus as set forth

in aimi1l, §@¢@&ﬁ§ﬁﬂ@ﬁd{ﬁgn§%bgghiggdegui@ﬁent conprising: 15 storage
means for storing an interwork pattern in which a paranmeter received from
the originating swh&hfdigvL£edieg MSCCROr ek apedviield aiphoaesarbnetbe
paraneter, for every said interwork pattern identification information; and

processi ng needSe§ osr X f(aomirag donel iprgp testsh ¢ qo i dise 20 ipameaetser. Wlhh
reference to the interwork pattern
parameter processor 22 selects an interwork pattern to be
15 referred to, based on the interwork pattern number out of
#1, #2, and #3, which was notified of by SCP 30. Then the
parameter processor 22 performs the parameter processes
corresponding to the respective parameters A-E, with
reference to the selected interwork pattern.
20 The forwarding MSC 20 receives the IAM from the
originating switching center 10 and sends the ACM and ANM
to the originating switching center 10.
The forwardingMSC20 transmitsanInitialDP (Detection
Point) to the SCP 30 and receives a Connect from the SCP

25 30. The InitialDP herein is a control signal being one of

CAP (CAMEL Applications Part) signals compliant with the



" corresponding to the interwork pattern identification information notified
of by the notifying nmeans of the service control apparatus. 3. A service
-control system conprising the service 25 control apparatus as set forth in
Claim1 and the forwardi ng switching equi pnment, and configured to inplenent
16 communi cati on between the service control apparatus and the forwarding
swi tching equipnent. 4. A service control nethod conprising a notification
step wherein, on the occasion of providing a 5 service uIiIizin% | SUP

i nterwork betMéeh PRTTSE G adefihSd ShéfweehR8rCOReF hatd rgswPtchlfig
center and a call-forwarding switching center and a second | eg defined

bet ween t he $oF ikl S éhshgreénterlineng s Medd 9Pnbngw’f‘t*’€ﬁi<ng
center, a service control apparatus notifies the forwarding 10 sw tching
center of irmMaFiRFR PEFPRT naidedt PRF@BEFBR: i nformation corresponding to a
category of the service. 5. A service control nethod conprising a
processi ng step WHSterPeERQER -§ véh?ﬂ T S 7§ Eéﬁpémlééngpiéﬁﬁg

storage neans storing an.inter attern.in whic 15 par ter received
froman ori g??\d:tk‘rer@eg\ﬁjiv&ﬁ’igngs\ge)‘ﬁugeafn §e€§ﬁvasaﬁgdﬂg\ﬁtqfl%a&§§§sgr?% t he
par anet er, fol{l) every.li nterlﬁgék ﬁattern identification information, perforns
the process o the parahet%PCwith reference to the interwork pattern

corresponding to tll;}leeié"&gzrg\grrc attern 20 id nt{fication i_nfor t!Lon
0

. og rrespondlin Service contr
notified of by a servicé cont appar a usd 17 “IN ©

So{val ob] X SAPE3] 4 Sal & 410 501 ba] 0] & GO Ca] B} T ol Ca] Sar bl B4 cnal ca

] ca] ca] c"a] (:8419@4]9@] ﬁ@&fﬂf@%cﬂg@] gRalk | s &K Eno

10 Fig. 3 is a diagram showing a data storage example of
the service table 31. As shown in Fig. 3, the service table
31 is comprised of service category area 3la and interwork
pattern number area 31b, in which service categories and
interwork pattern numbers are stored in correlation with
15 each other.

The service category area 3la stores categories of
services (e.qg., "incoming-call forwarding service,"
"international roaming service,"...) that can be provided
in the service control system 1.

20 The interwork pattern number area 3lb stores as
"interwork pattern numbers" identification information
(e.g., "#1,"™ "#2," "#3,"...) that can uniquely specify the
interwork pattern which the forwarding MSC 20 is instructed
to refer to.

25 Some service categories stored in the service category

area 3lacanbe further segmentalizedaccording to conditions

10
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11 v$€%%0}%@%@%ow§ %%&%Qez%%w&b ( %i%;fsrg?ris)mftl%%ﬁ' (E’)r-mel%t 10: s

&Kec }"<H therewith to the forwarding MSC 20. This notifies
10: 1 0$10‘VG@O& () y. 10908 () - $$10%0& %) z! V$$10%O}O& ()- Z$10%)& ()-'{mp10
%008 () -c forwaﬁ@lng MSC 20 of the interwork pattern to which the
forwardingMsSC20istorefer, and theparameter usedaccording
to necessity as well.
15 The receiving MSC 40 (corresponding to the receiving
switching center) receives the IAM from the forwarding MSC
20 and sends the ACM and ANM to the forwarding MSC 20.
The operationof the service control systeml according
tothepresent inventionwill bedescribedbelow. Inaddition
20 thereto, each of steps being the components of the service
control method according tc the present invention will be
described. The operation will be described basesd on the
premise of notation that the parameters A, B, C, and D having
their respective values a, b, ¢, and d are denoted by A(a),

25 B(b), C(c), and D(d). Fig. 4 is a flowchart for explaining

the service control processing executed by the service

11
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InS3, the SCP 30 determines the category of the service
to be started, based on the InitialDP received in S2, and
selects and extracts an interwork pattern number from the

10 service table 31 on the basis of the determination result.
The step S3 may be configured so that the SCP 30 first
determines whether the ISUP interwork is necessary, on the
basis of the service category, and so that, only when it
is determined that the ISUP interwork is necessary, the

15 interwork pattern number is selected and extracted.

In S4, the SCP 30 notifies the forwarding MSC 20 of
the interworkpatternnumber extractedinsS3 (#1 intheexample
of Fig. 4) and a parameter (E(e) in the example of Fig. 4)
through the Connect.

20 In S5, the forwarding MSC 20 executes the interwork
corresponding to the interwork pattern number notified of
in S4. Namely, the forwardingMSC 20 refers to the interwork
pattern table 21 and maps the parameters for the zone between
forwarding MSC 20 and SCP 30 (hereinafter referred to as

25 "first leg") to those for the zone between SCP 30 and receiving

MSC 40 (hereinafter referred to as "second leg") with

12



10:! 10-u 10-u
10-u” <s10% u&' ()-f7310% u& ()-5%$10% u& ()-S310% u&' ()-2mL0% u&' () -t ###
$[ $SSAEYNC 10:! Y10%& () - y#10%& () - f
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S10%& () - &F10%& () - F@LO%&' () -f S109%& ()-fs10%& ()-f10%& ()- 968\ &&~' ' ' d
EYNC 10:! f3.Z10%& ()-S, &$10%& ()-f $10%& ()-"&$10%& () - f
MLO%& ()-f109%& ()-'"(VM((()).))dE/ 10b
10b" <s10%& {9t ramomd & q ) LI 1 00BRE (L B RBVERIT ) LyRiBodk (PaOFLOUBR ()-)))
*C*+, rP1/ _
10%&' () - ! hd3AVIBBIL Y - H hg$10%b& () - HXy10%&' () - | #10%& ()-! 1 #10%b&' () -
10b, 0-n-\...... z[ PE: 10b 10b 10bL<le%b&k%$-!.&$10%bb&'()-
lv. &$10%b&' () - " FFOFFRMP P EntRe (OpDRIEY -Hh parameters A-D from the

first leg to the second leg will be described below in more
5 detail with reference to Fig. 2, Fig. 5A, and Fig. 5B. As
shown in Fig. 5A, the parameters A-D before the mapping have
their respective values a-d. For example, it is determined
that the parameter process to A(a) is "abandon and then
generate" with reference to the interwork pattern 2la.

10 Accordingly, as shown in Fig. 5B, the forwarding MSC 20
abandons the value a and then generates a value a' as a
substitute.

Subsequently, concerning the parameters B (b) andC(c),
the parameter processes thereto both are "transmit."

15 Therefore, the existing values b, ¢ are retained as values
after the mapping. Since the parameter process to the
parameter D(d) is "abandon," the forwarding MSC 20 deletes
the parameter D(d). As a consequence, the value d will not
be transportedtothereceivingMSC40. Theparameterprocess

20 to the parameter E(e) 1is "receive from SCP." Therefore, the
parameter E(e) received from SCP 30 in S4 is newly added
to the parameters after the mapping.

In S6, the parameters A(a'), B(b), C(c), and E{e)
resulting from the mapping by the forwarding MSC 20 in S5

25 are transported to the receiving MSC 40. This permits the

forwarding MSC 20 to be connected to the receiving MSC 40

13
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ANM to the forwarding MSC 20.

In S92 and 810, the forwarding MSC 20 sends the ACM and
5 ANM to the originating switching center 10.

Inthe service control systeml according to the present
invention, as described above, when the SCP 30 receives the
InitialDP from the forwarding MSC 20, the SCP 30 selects
the identification number of the interwork pattern and the

10 parameter that the forwarding MSC 20 will necessitate on
the occasion of executing the ISUP interwork, and then
notifies the forwarding MSC 20 of them. The forwarding MSC
20 acquires the interwork pattern corresponding to the
interwork patternnumber thusnotifiedof, fromthe interwork

15 pattern table 21 and performs the mapping of the parameters
while adequately adding the parameter notified of. This
mapping completes the connection based on the incoming-call
forwarding service (ISUP interwork) between the forwarding
MSC 20 and the receiving MSC 40.

20 In the service control system 1 in the present
embodiment, the parameter processes are not executed in SCP
30 but executed in the forwarding MSC 20. For this reason,
the forwarding MSC 20 does not have to transmit any of the
parameters A(a)-D(d) on the signal received from the

25 originating switching center 10, to the SCP 30. This

decreases the volume of data transmitted and received between

14
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b& ()-Hal Il lthd RIf¥8rd i hgMBOAbEh( BLCPHAIDE &N BB okOhf implementing
the ISUP interwork and suppresses the drop of throughput
in the service control systeml. As aconsequence, itbecomes
feasible to prevent the increase in the volume of data
5 transmitted and received between forwarding MSC 20 and SCP
30 and thereby implement the efficient incoming-call
forwarding processing.
The mode described in the present embodiment is just
a preferred example of the service control system according
10 to the present invention and the present invention is by
no means intended to be limited to the mode. For example,
the present embodiment exemplified the incoming-call
forwarding service as a CAMEL service utilizing the ISUP
interwork, but, without having tobe limited to this example,
15 thepresent inventioncanalsobe appliedto the international
roaming service and other services.
From the invention thus described, it will be obvious
that the embodiments of the invention may be varied in many
ways. Such variations are not to be regarded as a departure
20 from the spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the art

are intended for inclusion within the scope of the following

claims.
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5 originatingswitchingcenterandacall-forwardingswitching

center and a second leg defined between the forwarding
switching center and a call-receiving switching center,
notifying the forwarding switching center of interwork
pattern identification information corresponding to a

10 category of the service.

2. Forwarding switching equipment for transmitting
and receiving data to and from the service control apparatus
as set forth in Claim 1, said forwarding switching equipment
comprising:

15 storagemeans for storing an interworkpattern inwhich
a parameter received from the originating switching center
is correlated with a process to the parameter, for every
salid interwork pattern identification information; and

processing means for performing the process to the

20 parameter with reference to the interwork pattern
corresponding to the interwork pattern identification
informationnotifiedof by thenotifyingmeans of the service
control apparatus.

3. A service control system comprising the service

25 control apparatus as set forth in Claim 1 and the forwarding

switching equipment, and configured to implement
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notification step wherein, on the occasion of providing a
5 service utilizing ISUP interwork between a first leg defined
betweenanoriginatingswitchingcenterandacall-forwarding
switching center and a second leg defined between the
forwarding switching center and a call-receiving switching
center, a service control apparatus notifies the forwarding
10 switching center of interwork pattern identification
information corresponding to a category of the service.
5. A service control method comprising a processing
step wherein a call-forwarding switching center comprising
storage means storing an interwork pattern in which a
15 parameter received from an originating switching center is
correlated with a process to the parameter, for every
interwork pattern identification information, performs the
process to the parameter with reference to the interwork
pattern corresponding to the interwork pattern
20 identification information notified of by a service control

apparatus.
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