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TELECOM | CATI ONS NETWORK W TH RELOCATEABI LI TY OF SUBSCRI BER NUMBER
BACKGROUND 1. Field of Invention This invention pertains
to tel ecomyp &akisons systens, and particularly to thecysstiormg of calls
t hrough a t el ecommuni cati ons systemfor a rel ocated subscriber and 5

| ocati on of any tel ecomruni cati ons system resources. 2. Related Art
and O her Consi derations A tel econmuni cati ons network
typically includes a nunber of physical nodes, often referred to as

| ocal 10 exchanges, to which subscribers are connected. The | ocal
exchanges are generally connected in the tel ecommunications

TELECOMMUNICATTONS NETWORK WITH
RELOCATEABILITY OF SUBSCRIBER NUMBER

BACRGROUND
1. Field of Invention
Thisg invention pertains to telecommunications
systems, and particularly to the routing of calls through a
telecommunications system for a relocated subscriber and

5 location of any telecommunications system resources.

2. Related Art and Other Considerations
A telecommunications network typically includes a
number of physical nodes, often referred to as local
10 exchanges, to which subscribers are connected. The local
exchanges are generally connected in the telecommunications

network by other physical nodes, known as transit exchanges.

To simplify the routing of calls through the
15 network and to have a good structure of a telephone

numbering plan, each local exchange is allccated ons or more



networ k by other physical nodes, known as transit exchanges.
To sinplify the routing of calls through the 15 network and to have a

good structure of a tel ephone nunberi ng plan, each | ocal exchange is
al | ocat ed qasosis2680r € PCT/SESTIOLI462 -

uni que exchange nunber groups. The tel ephone nunber of a subscri ber
typically includes both an exchange nunber group (typically a 10, 000

nunber bl ock) for the exchange to which~2- a subscriber is connected, and
a nunber in that group which 5 is peculiar to the subscriber. For

exanpl e, a subsegté b@kchangéwmmhgragwdzﬁ)hormem@m@phésﬁ@hm?ﬁ' oEsaconnect ed
to a | ocal exchgn e haV| an ei $ gf unber [O "881 ", and within
that group t F&PSERSEE X LA e P* Fan 8 gHYOET gXOYRe

subscri ber' s (cgbephdne amu.rd),@rom &umbéfnsh;aﬂc)ormcit BBEVeREhiYe Gl GHiaked as
his directory teleghone number E |qa? eleghone directory, or book.
A common way SofUPSGT YT alstﬁqmnﬁh Blghene 2 mf'%leéc Antif o S500%s YRéEhor k t o
a final dest |J.@a§3leﬁﬁli§rtt§b 4Se bobsthebsl I eclon xéxbﬁb@@howeam@besaf t he
call ed partyhgg g e cal |l ed supscriber 8% gartlcular the cal |l ed
partys hgr$ 'f%‘r o THERBEr  OLLUids 4R SoTResteditenal 1pral d

of an ISUP p@k@ﬁ&h & kaomy as: eReni Egélmdnﬁ%a:rw Ngmbesis, andd@nanEher

("CdPN' ), h the "Cal,l ed Part paranmeter 20 (" CdPN' bei ng a
routing or a AES SRR e sFFiBBrf ?S a SW@%&FFHSIpﬁ? of "1e57%.

The subscriber's telephone number is published or othexwisge
10 circulated as his directory telephone nuwmber e.g., in a

telephone directory or book.

A commeon way of routing a call through a

telecommunications network to a final destination is to use
15 the directory telephone number of the called party {e.g.,

the called subscriber). In particular, the called party§s

directory telephone number occuples an address gignal field

of an ISUP parameter known ag the 1called Party Number®

parameter ("CdAdPN"), with the "Called Party Numbex" parameter
20 {*CAPN") being a routing or address message utilized for

routing purposes.

Using the directory telephone number of the called
party for routing purposes has numerous problems,
25 particularly when a subscriber physically relocates.
If the relocating subscriber wants to keep his original
directory number, he must be connected by a special physical
line to his same local exchange. Such physical connectidn

is quite expensive when the subscriber has moved far away



Using the directory tel ephone nunber of the called party for routing
pur poses has nunerous problens, 25 particularly when a subscri ber
physi cal ly rel ocates. If the relocating subscriber wants to keep his

ori gi nal wolshiggg ory nunber, he nust be connected by a spgghabzahysi cal
line to his sane | ocal exchange Such physi cal connection IS quite

expensi ve when the subscriber has noved far away
- 3- fromthe | ocal exchange. |If the&—relocation is such that the
subscriber's connection to the tel econmuni cations network changes from

an ol d local exshange llceaa Qﬁ&‘\héﬁg‘cﬁ' @ECHBEOLelocat iOh LBes@éhaihdtarde the
provi der of the tel econmuni cations network i s not, able to acconmobdate

rel ocation of SF]H%‘:“be%ﬁ’bé’EFP‘B%frl% ttf?oG echergf oS as 8RR reraok

directory chﬂwajﬁmuﬁbem local exchange to @3RGl N8cal dFa@GRkYy
t el ephone nunber In the event. 10 of rel qgcation of a_subscriber occasions

expense and ePPoffe ot he hapy ptish PTATHERTT BErERfhFalssorBrREG A HAHSCat i ons

provider. 5 nEpkotbe PRV Ble td dcoRmbBRcE Ve TtadBhNb8t €fe t he changes
of directory tel ephone nunbers when a subscri ber rel ocates from one

area to anot hBRPETREPSHFEPSEF dF 1B 1M e hPP et pRC PR Re dpFoRt BT | ncludes
both efforts tgigshddie mmdklk-abl e new nunbers in the new |l ocation (i.e.,
at the new | ocal exchange) and to update the published directory. The
rel ocated subscriber incurs expense in providing notice of t he new

directory nunber to potegRhbahgCaldifettolyi €8 zﬂmé ZmbbYSiNagRe @BLACES).
I f such notice_is not provided or retaine y the potential callers,

cal I's may "ot OBerpiogasdon ofig %%%P&Eaeeea%wsscﬁmeese L3R% &ffogkl |s to a
rel ocat ed £6HDESEN Role cOBsELEEA drid kASStOfeERGhALcaE i NS IR S der.

opportunity. For the provider, it is expensive to administer the changes

of directory telephons numbers when a subscriber relocates

from one area to another. The administration required by

15 the provider includes both efforts to define available new
numbers in the new location {(i.e., at the new local
exchange) and to update the published directory. The
relocated subscriber incurs expense in providing notice of
the new directory number to potential callers (friends and

20 business contacts). If such notice is not provided or
retained by the potential callers, calls may not be placed
to the relocated subscriber. Loss of calls to a relocated
subscriber can result in loss of social or business
opportunity.

25

Various mollifying measures are currently

available to a relocated subscriber. One measure is to
provide the caller who dials an cold directory number with a

audible message announcing the new directory number of the



25 Various nollifying neasures are currently available to
a rel ocated subscriber. One neasure is to provide the caller who dials
an old directory nunber with a audi bl e nessage announci ng the new

directory nyobeis:ed the _ PCTISES7/01746~ 4+
rel ocated subscriber, which new directory nunber nust be not ed and

dialed by the caller. Another neasure is automatic forwarding of the
call fromthe old directory nunber té-the new directory nunmber. Yet
anot her neasure is 5 a nechanical reconnection of the subscriber line to

t he new | eslacatxchanpect et heht eh anat &d revbseyi h@fbed Muatf Bet her
measur e, known as. "dr.o ]

.back",, ter ating exchange, upon receiving a
call and det %55 %Elﬁf‘% 6t %@F‘ SBbsTr bg‘POtﬁerh‘g’%‘a hed® sends a
"rel ease" nesgagenatdat dopvagiike ofughercal) tfeowhihd dhe diddctoheul d be
f or war ded. t he reng)edi al neasures descri bed, above

Nonge of
are enti rEITPTAtos IS RTY CFRELEN BT atees XGb. aRUFIRA dRacHTe 18
forwardi ng arg dedti=eakky pedonriceRponasy IR \Cubesribhr eDMBS ,tol thkhase

services tax netVfrk éesour es.t For the au ighe ., hessage, switching
resources ar MR i aRge (HEF |theare °°at§£ﬁ §E* 8RN CTH§ t%é_uFEPSEat ed
subscri ber Wage{AIET kitown a€ommIeet Béckl N 4 heraassr Ohg AMHBIGG 6abh
f orwar di ng, net.wor k si gnal | Bg and,ha&&yare regources are required, 20
| eading to I0"%%"3%r"f"’lt?&p30??33{]aar’ﬂﬁg VEREES GPAhetRet FOPKE SUCSSEAPEHer.
Mechani cal r e ARGIEEONs8RFs S0 ¢elbhge Prfd=Rifel Bontai @ ifBide aLABerbut is
very expensive if not |npossjble k i npl nt on a large scale.
Mor eover , thar cl?ht%‘ﬁecaﬂ e anﬁ%sfc?r[s‘rpaﬁ%ggdesi gned or intended for
frequent physical 25 reconnections of subscriber lines. The "drop back”
appr oach Wone of the remedial measures described above are
entirely satisfactory. The audible message and automatic
forwarding are typically only temporary services. Moreover,
15 these services tax network resources. For the audible
message, switching resources are utilized in the local
exchange to which the relocated subscriber was formerly
connected. In the case of automatic call forwarding,
network signalling and hardware resources are required,
20 leading to loss of capacity and revenue for the network
provider. Mechanical reconnection may solve the problem in
a small area, but is very expensive if not impossible to
implement on a large scale., Moreover, hardware in the -
exchanges is not designed or intended for frequent physical
25 reconnections of subscriber lines. The "drop back" approach
ig precarious when different service providers are involved
in the relocation, and may spawn curious side effects if the

subscriber changes service or access types.



is precarious when different service providers are involved in the
rel ocation, and may spawn curious side effects if the subscri ber
changes service or access types.

- 5- wo 958118268\ station nunber portability arrangenmentpcir@bomiizes
private network is described in United States patent 4,754,479 to

Bi cknel |l et al. The Bicknell arrangenent all ows a subscriber who is

ported froman original switch to 5 a newfswitch to retain an originally

assi gned number regardl ess of any nunbering plan constraints. Al

swi t ches of a rel ocateahliichy nahbét efoeeitidiinyaaeomm@smatal gbasae whi ch

identifies the Qresent | ocati,on .of Sﬂgﬁfrjbgﬁf via a swtch identity.
' K

The common daPA Bate HRCHe 15 GoFEE BhHrited SRRt ehiRRFSiGde.
Bi cknel | -typesqatapesesatpiesnblphysi £nl moge pdbkaell apPtildement

t el ecommuni cations systemwquld bge form dable to i npl enrent and
mai nt ai n. Cbné#gEY? ¥d?ﬁ¥%§ﬁgﬁé,WgophﬁnRQFPﬁé fFQWeéBnﬂﬁﬁ?ﬁ%ﬁiﬁﬁétﬁﬁtﬁ%rk

covering ap eatheR SQLMEH caRGtain amchrihin@inyndsedsnet umert housands of
exchanges. How difficult it éguld be to update the dat%pases at each
grarest?

exchange whenT§98THLRAT K & FHESY EPRSERB I AbFor P SVEEGERF enent s

exacted by haging felsiitedfoliRy d2tobaswotradd aCa6kmeX C(ANIR WO dRe
consi der abl e. at is needed therefore, and an object of the

X e t ; , ,
present invenftPBRCIEieR R FFEPERE SRICPECBh T CUPSRRYOHIS Vit AcPritaRing
rel ocation of jgeftbseri befe ibafbaANGaex Ghatgenust B8 padeidRl a LAkA a
t el ecommuni cati ons netmo&¥ wi t hout changi ng the subscriber's directory
t el ephone RunB¥FECRiRS Bpde- | o| ocati on- acconmodat i ng syst em nust be
conpatible with | SDN (integrated services digital network) services,
especi ally Bicknell-type databases at each physical node of a
public telecommunications system would be formidable to
implement and maintain. Consider, for example, a public
15 telecommunications network covering an entire country and
including hundreds or even thousands of exchanges. How
difficult it would be to update the databases at each
exchange when a subscriber relocates. Moreover, the memory
requirements exacted by having a copy of the database at

20 each exchange would be considerable.

What is needed therefore, and an object of the
present invention, is an efficient and econcmical way of
facilitating relocation of a subscriber from one exchange to

25 another within a telecommunications network without changing
the subscriber's directory telephone number. Such a
relocation-accommodating system must be compatible with ISDN
(integrated services digital network) services, especially
those based on ETSI/CCITT standaxrds.



t hose based on ETSI/CCI TT st andards.

- 6- SUMVARY A

t el econmuni cati ons donmai n havi ng subscri ber nunber relocateablity
includes a mloiwsadsedsy of physical nodes or exchanges betroesmmsitiich cal | s
are connected and a 5 subscriber |ocation server which is connected to and
accessed by each of the plurality of exchanges in the domai n. Each
exchange has a uni que exchange identifi er - (ID). Cenerally, when a call
is placed to a subscriber in the relocateability domain, a first
exchange the call 10 encounters queri éSMMRABYsubscri ber Iocati on server.
When queried, the syb ¢{ Kk

Routi ng Number ( NRN) vvh#c m%:)%m gg‘%&%\éﬁé‘ a%uf‘?%%% %Dé( NRP) . The

Net wor k Rout i npunreef relfbRBPRablsity dodéudes a d:érum:aﬂufey aé:ffxllp)hyfsacaﬂhaoﬁmal
exchange to V\:hl ch t?ﬁ gal I}ggtvge RAL LY &:gllc gg?ect c}ﬁ‘_ﬁ«?&change to which

the NRN is préep ares aroutlng rresa Thé Cal by
i ncl udi ng tshe é\lﬂﬂsmuﬂoelﬁombcamgmﬁr esfelrxe(:Nﬁm)ch rlsanoAdelcm to an8ignal Field

(ASF) of a routin age, nd el nu r rel.ocateability flag
(NRF) in the r%‘iﬁﬁ%ﬁﬁ né%s% oj%*l t r?éfnfax?}rglgn cﬁmf% ®routing '
nessage is t heiomam ndﬂathyemm d:laeashlxe@q:m Eych&n@@rlm&m&éer (CdPN),

t he exchan s a_n rel ocat bj I i f) fl.ag (NRE Nat ur e
of Address Ind to eﬁﬁ?&# i e"fhc? gf %cﬁ %o fo‘zrbr?é:rrlgﬁﬁt &hts of
t he ASF w t h amonedoenataboinl Ofy tdmmamIRP aﬁlmwekhham@az nere caidfients of the

ASF (e.g., tr“%ﬁggdﬁ%%rgaqugrles thedbﬁggé§gﬁé ﬂ%% Elén server. When
queried, the subscriber location server returns a Network
Routing Number (NRN) which includes a Network Routing Prefix
(NRP) . The Network Routing Prefix {(NRP) is a node
identifier (NI) for the local exchange to which the called

15 party is connected. The exchange to which the NRN is
returned prepares a routing message for the call by
including the Network Routing Prefix (NRP) in an Address
Signal Field (ASF) of a routing message and by setting a
number relocateability flag (NRF} in the routing message.

20 In an embodiment in which the routing message is the
industry standard called party number parameter (CdAPN), the
exchange setes a number relocateability flag (NRF)} in an
Nature of Address Indicator (NAI) field and replaces the
former contents of the ASF with a concatenation of the NRP

25 and the former contents of the ASF (e.g., the called party's
directory number}.



-7- The subscriber |ocation server has a changeabl e

mappi ng of subscri ber nunbers and exchange identifiers. Subscri ber
directory nunbers are not used for routing calls t hrough t he domai n.
Rat her, the wodsseskentifier (NI) in the 5 form of the NetypprkediRwe NG
Prefix (NRP) is used to route calls to a term nating | ocating exchange.
A change of connection (e.g., relocation) of a cal l ed subscriber froma
first exchange to a second exchange 10 i A¥dl ves a remapping, in a database
of the subscri ber | ocation server, of the subscriber nunber from an
exchange identifierToéd simchiibst bxcitdngestoven exchasgenbdertd fi er

of the second excri%nggf SSU}?scr.' bers.can m)vg freelﬁ/ vm'é;tg]i n,_, the domain
and retain t h&ERAEIAPT eTH SIS RIFDRI e 218 S6PLTDAREEGIREE - advi se t he
public of a newkaicrébenrgirectomymhenbadiemrehaocs ubsed ifrr roatosgt@sL1sThe
present inventi.qn ]S easily i enented and al so prqvides _efficient and
ef fecti ve way téh.r&u,gho%;hefe Ari Igg%'}é?%utti g™g ‘FI%&F ifjer (NTLpEeihser to
a differents exihrangé. B Network Routing PheEnxdespredid @segUEd paposes of

r edundancy, l.Qadi n haring. or.hier.archi structure, for exanple, a
plurality of s 151% ?Beg ?%%ma nlag%nge]rc\’/%a%smgaﬁxﬁ Pt oyed. 25
In sone enbodi nents a subscriber |ocation server augnented with

ort abi |ty server ( Nadky HHRABE SebesiR e o) HGIoGRE 0T VS foor

provi di ng addidaldedl snesowibder frosex iices. ekohasyamy @, sNABSA Oéxdhgdgy esent

I nvention ﬁanigﬁmlves a remapping, in a database of the subscriber

location server, of the subscriber number from an exchange

identifier of the first exchange to an exchange identifier

of the second exchange. Subscribers can move freely within

the domain and retain the same directory number. The

15 subscriber need not advise the public of a new directory
number when the subscriber relocates. The present invention
is easily implemented and also provides efficient and
effective way e.g., of temporarily rerouting calls for a

subscriber to a different exchange.

20
When desired for such purposes of redundancy,
loading sharing, or hierarchial structure, for example, a
plurality of subscriber location servers can be employed.
25 In some embodiments a subscriber location server

augmented with additional intelligence is known as a network
number and address portability server (NAPS). A NAPS is
particularly effective for providing additional network

services. For example, NAPS of the present invention can be



- 8- easily and economcally utilized to performa "l ook ahead"
function. Moreover, with NAPS it is possible to define the sane

subscri ber nunber in several |ocal exchanges and then, in the subscriber
| ocati on sexuessiisis® nake a determnation 5 as to which | ocafrrsesmhassge t he
call to such subscriber nunber shoul d be routed. Such determ nation can
be made on any of a nunber of bases, suych the originating caller's

geogr aphics, time of day, calling party nunber, etc. It is al so possible
for the subscriber |ocation server to route 10 calls to different networks
dependi ng on ehailywmfnm@sallyb@ﬁh@a&@owetﬁemaaI‘M%ﬁbyaét' a

certain moment & fon. ! \aorpeo%e% L RLRNeARIONG 1§ BSEQﬂbi(.jeZa% Yo £nk! éﬁ@'

phone. Th reseht 1T nvention alSo provides for nunber
rel ocat eabi | i Byxmahemb@dmﬂlymgm‘ﬂbem bm eseopEaradt @pca&- sechdrges angr ohenler to

anot her (e.g ma.fli 0 er.vi p | d rq rsa)
and when chané?nég d%g§%§§%$§i%gcgg%%§5%§h%§;gﬁ? ég%%1 |xg%gﬁ%%§g%é§ISDN or
GSM . Thuss the to wieldcdteali kkthateatireesadfl thesunventhzmridee not

tricted 20t | acat eahil il
BRI EF DESCRI PRPAR O v Ragee  ° St WReshliien oen ve. pads, fa,

obj ects, featunhgsofanchumberadfabtages sﬁchlﬁheinvéginamum@Idalﬂerapparent

f he 25 foll d
eggghfngnts ag OEF%QQ éiegnﬁ%réhgaé cé%%%%rbﬁ% %Q Oﬂuﬁg i'n %k% whF ch®

reference chawaebepsssiiler ficr the sewmath@aslocatthno&@ﬂunn ticheovbei ous
VI ens. Thqﬂdr%gﬁggst§r§3{¥§rent networks depending on the type of access

being used by the called party at a certain moment, e.g., if

a cellular phone is being used or a fixed phone.

The present invention also provides for number
15 relocateability when changing from one operator or service
provider to another {e.g., from a fixed to a GSM serxrvice
provider and vice versa) and when changing access service
types (e.g., from fixed POTS to ISDN or GSM). Thus, the
relocateability features of the invention are not restricted

20 to physical location relocateabililty.

BRIEF DESCRIPTION OF THE DRAWINGS
The Eforegoing and other objects, features, and
advantages of the invention will be apparent f£rom the
25 following more particular description of preferred
embodiments as illustrated in the accompanying drawings in
which reference characters refer to the same parts

throughout the various views. The drawings are not



necessarily to scale, enphasis instead being placed upon illustrating

the principles of the invention. Fig. 1. is a schematic
view of a telecommunications 5 network with a nunber relocateablity
domai n accoweiaaysas® an enbodi ment of the present i nvepti/suey7/01746

Fig. 2 is a flowhart show ng steps executed by a subscri ber exchange
in accordance with the present 10 inventjon. Fig. 3is a
schematic view depicting call connection of a local call in accordance
with a node of the present invention. 15 Fig. 4is a

schemati ¢ vi enecepiailyg tealkale, ewhesdsi onsbéad kedinly péaweadnughdf f eri ng
| ocal eXChangffgﬁéhratlﬁ%cQﬂrdg?Qﬁb%&ﬂéﬁ 3 smode %ﬁvéﬁﬁi resent invention.

20 a schemati ¢ view depicting call connection of a
cal |l between dlfferlng | ocal exchanges for a subscri ber who has

relocated in accordance; g 1h g5mpdg }fg atlc {rygw pcgfa%eryele?x%ﬁﬁfcn tionz’

Fig. 6 is a schematic vi M/gener|ca tertacl n a nunber
rel ocat eabd i t petodrh widh ﬁh@uppesemnlccateahmeny|¢nmann acner@nmg:mduamh does

not have numbgpyqimdift @EL6aPLLLYent invention.

Fig. 2 is a flowchart showing steps executed by a
subscriber exchange in accordance with the present

10  invention.

Fig. 3 is a schematic view depicting call
connection of a local call in accordance with a mode of the
pregent invention.

15

Fig. 4 is a schematic view depicting call

connection of a call between differing local exchanges in

accordance with a mode of the present invention.

20 Fig. 5 is a schematic view depicting call
connection of a call between differing local exchanges for a
subscriber who has relocated in accordance with a mode of

the present invention.

25 Fig. 6 is a schematic view generically showing
interfacing of a number relocateablity domain of the present
invention to a network which does not have number

relocateablity.



-10- Fig. 6A, Fig. 6B, and Fig. 6C show scenari os of

connection between nunber relocateablity donmains to exanpl es of
respective networks which do not have nunber rel ocateablity. 5

Fig. 7 is awobemsedsi c view depicting call connecti on eET/sESC@IME | ncom ng
to a nunber relocateablity domain froma network outside the nunber

rel ocateablity domai n. 10. Fig. 8 is a schematic view

depi cting a sequence of actions occur"rlioﬁg in accordance with the present

i nvention between two exchanges in a nunber rel ocateability domain in
connection with provi si Bigofé’caFigbatk, oy iFégs. 6@5show scenarios ofig. 8A
S a schemt | G20 JeR! SLLALR RARAUE Nl ogat eaBl LAFAANS ACEU' bkiif1dl
accordance wi t7r the preésen Irnvention between two exchanges, one of
whi ch is not iagf aespechivdearctwsirbeavkith |da poiohaia, numbegonnecti on with

provision 20 orfel%%lakeggﬂt ervices. Fig. 9 is a schematic
vi ew of a tel ecomuni cati ohs net wor k nunber rel ocateablity domain with
redundancy 5 according to an enbodi ment of the present invention. 25

Fig. 9Ais a schematic ¥i§W'Pfisaa Scl&e‘hﬂﬁcqggﬁgfg%ﬁs%ﬂqﬁ Regyor k number

relocateablity domain wt redundancy an ari'ng according to an
enbodi ment of connechéoprefentcdlivéntdping to a number relocateablity

domain from a network outside the number relocateablity
domain.
10
Fig. 8 is a schematic view depicting a seguence of
actions occurring in accordance with the present invention
between two exchanges in a number relocateability domain in
connection with provigion of call back services.
15
Fig. 8A is a schematic view depicting a seqguence
of actions occurring in accordance with the present
invention between two exchanges, one of which is not in a
number relocateability domain, in connection with provision

20 of call back services.

Fig. 9 is a schematic view of a telecommunications
network number relocateablity domain with redundancy
according to an embodiment of the preseant invention.

25

Fig. SA is a schematic view of a
telecommunications network number relocateablity domain with
redundancy and load sharing according to an embodiment of

the present invention.



-11- Fig. 10 is a schematic view of a hierarchy of

t el ecommuni cati ons network nunber relocateablity domains according to
an enbodi ment of the present invention. 5 Fig. 10Ais a
schemati c viveesu#2ssh plural ity of domai ns mai nt ai ned bYCUBEN@LEHt
service providers. Fig. 10Bis a schematic view of a
plurality of domai ns nai ntai ned by different service providers, with one
10 of the domains providing nobile tel ecOfmuni cations. Fi g.
10B(l) and Fig. 10B(2) are schematic draw ngs il'lustrating

communi cati on between MABS 8P ifie® ignhengtdn whew of & herereBEa®f on

Regi ster (HL 1 Lot L SURSE! i 5 MSEA | i tory
nunber for bs%‘ﬁi%%‘@‘gﬁ{a?ﬁﬁ‘ rjfggls?% telnggiﬁg%egéi&c ﬁmmqé{%gg. 1CC i s
a schemati c veewpoding Haueal prpediment gfnhhaspheseitaiifegnbyod: f f er ent
service providers and 20 illustrating applicability of nunber

rel ocateability to Cordl ess Term nal Mbility (CTM calls.

Fig. 10C(1} and Fig. 10362) l8keigchamiemetdeavieiget a nluraditatehg

commini cat | onBeLYRLHJIESAbal BE drRkheNsaNdi e pldiglelans | nvolved with

CTM f or perm’fi I'ng a subscri use a sane directory nunber for both
fi xed and CTM equi pnent .

Fig. 10B is a schematic view of a plurality of
domains maintained by different service providersg, with one

10 of the domains providing mcbile telecommunications.

Fig. 10B{1l) and Fig. 10B{2) are schematic drawings
illustrating communication between NAPS of the invention and
a Home Location Register (HLR) for permitting a subscriber
15  to use a same directory number for both fixed and mobile

telephonsas.

Fig. 10C is a schematic view of a plurality of
domains maintained by different service providers and
20 illustrating applicability of number relocateability to

Cordless Terminal Mobility (CTM) calls.

Fig. 10C(1) and Fig. 10C{2) are schematic drawings
illustrating communication between NAPS of the invention and
25 functions involved with CTM for permitting a subscriber to
use a same directory number for both fixed and CTM

equipment .



-12- The Fig. 11 is a schematic view of a format of an

i ndustry standard call ed party nunber paraneter. Fig. 12 is
a schematic viewillustrating how a 5 nunber and address portability
server ( NARR)9amszashe present invention is utilized t eocagebanfsa "1 ook
ahead" function. Fig. 12Ais a schematic view illustrating
how a nunber and address portability server (NAPS) of the present 10
invention is utilized to performa "l ook*4head" function and a call
redirect function. Fig. 13 is a schematic view show ng
connecti on of a prihatBigetiiode sospudtcinetiver & 4 hoxmeitl bé ast wor k

15 having a ;p\nier-.a9d, aedress et gbl.Lit rver PS) of the
pr esent inven'?ﬁ on g}rqd t?le pr(l?vatlggr?e?%rt %‘é"@%ﬁg%@)&%&g'
Fig. 13Ais a schematic view show ng connection of a private network to

public network, the pu JS%'C t:wor k vin n e nd address
portability server (NAE o@etl\t%ga sggﬁrf‘%&ént\gieﬁ'vé;ﬂl%%r%ﬁ‘gt E&¥pfi vat e
net wor k havi mymbay PA@Xaddress portability dduyerl4NABSH ofh@vRpikesyhew

illustrating; ; ; oundsr, d artability server (NAPS) of the
present 25 ilﬁegﬁt@%% s utﬁﬁ%@gt?ogégﬁ%@rﬁ rrg f’léi %Nu%acgalfie“.ncg:m"' :
identification functions.

Fig. 122 is a schematic view illustrating how a
number and address portability server (NAPS) of the present
16 invention is utilized to perform a “look ahead” function and

a call redirect function.

Fig. 13 is a schematic view showing connection of
a private network to public network, the public network
15 having a number and address portability server (NAPS) of the

present invention and the private network having a PABX.

Fig. 13A is a schematic view showing connection of
a private network to public network, the public network
20 having a number and address portability server (NAPS) of the

present invention and the private network having two PABXs.

Fig. 14 is a schematic view illustrating how a
number and address portability server (NAPS) of the present
25 invention is utilized to perform malicious call.

identification functions.



-13 - DETAI LED DESCRI PTI ON OF THE DRAW NGS

Fig. 1 shows a nunber relocateablity donmain 20 of a tel ecomuni cati ons
networ k. Domain 20 includes a plurality of | ocal exchanges 22(1)
through 22(Ryowdiseds are 5 connected by respective |ines (@cgsrovioi-dpk |ines)
24 to a transm ssion system 26. Domain 20 al so includes a

subscri ber | ocation server (SLS) 30. Subscriber |ocation server 30 is
connected to each of the |ocal exchanges22(l), 22(2), ... 22(n) by
respective subscriber location links 10 32(1), 32(2), ... 32(n). In a

si npl e enbodi nent, t IEETRITES DBSCY/SITIUNZ OFrCanE heraprywiscal | i nes
connecti ng | ocal exchan es. 22, but |cah % CONMprises one or nore
transit exchanges, as i%5¥m F?PBSdaH@uéﬁgi &r-SBA* jrygdpmain 2¢ 1955 art
15 | a teEéQbmﬁgnid&1bﬁ§aheﬁwlﬁn9%m§;g120_Jf%?dll&iiegsa A§2( R) is
assigned a uni que, non-directory exchange identifier .. shown in
Fig. 1, |ocal Fg%éﬁ& 9e3 excéa_%%psqg 31 BRECYER 123 (ge aPhékR iliye 22(2)

i s assigned | Qonn%@tédzbv Mp%@fﬁeétmﬂué hed.acal cexahanges326n) cdeai ng
assi gned exchange | D = xxn. Preferably, the exchange |1 Ds are not

visible to suﬁ§@@ﬁﬂé?§l?ﬁw3¥§9§mtH@y PR idh e P%s%.%ﬁ9¥9§9§r? f or

subscri bers. AsipexpliBépetbdigriehnabiesx €§1§B)e>3©han%é5r1ber neggriglentifier
is utilized for the Iocatlng@ﬁcFg bscrl rs 25 and as a Network Routing

Prefix (NRP) fS&FVEEuf? ntf o1 to §a4ty dh tBB nkPGR L Gxchanges 22(1),

22(2), ... 22(n} by respective subscriber location links

10 32(1), 32(2), ... 32{n}). In a simple embodiment,
transmission system 26 can be physical lines connecting
local exchanges 22, but typically comprises one or more
transit exchanges, as is understood by the person skilled in
this art.

15

Each of the local exchanges 22{1), 22(2),

22(n) is assigned a unique, non-directory exchange
identifier IDs. As shown in Fig. 1, local exchange 22(1) is
assigned ID = xxl; local exchange 22(2) is assigned ID =

20 xx2; and so forth with local exchange 22(n) being assigned
exchange ID = xxn. Preferably, the exchange IDs are not
visible to subscribers nor are they published in a directory
for subscribers. As explained hereinafter, the exchange or
node identifier is utilized for the locating of subscribers

25  and as a Network Routing Prefix (NRP) for routing of calls

through domain 20.



-14- Al'l subscribers S within domain 20 are connected to a
| ocal exchange 22. Each | ocal exchange 22(1), 22(2), ... 22(n) serves a
plurality of subscribers S. Fig. 1 illustrates that, anong the
subscrlbersﬁﬁfg by local 5 exchange 22(1) are subscri pgfsesSokds) and
S(124), oca exchanges 22(2) and 22(n) serving at |east

subscri bers S(125) and S(126), respectively. Al though each | ocal
exchange 22 serves many subscribers, forléake of sinplified illustration
only these subscribers are illustrated. In the 10 exanpl es herein

illustrated. subscriben;9(1483cPB%A s witRSE dMIiNyBba e (S¥Hedled 123",
subscri ber S(124) has a subscri ber nunber of "124", and so forth (the

par ent het i cal to a ofoasdc lexshipBge i For B6hNFoERht e FPGL BAKLE: sthsPri ber

nunber [SNB]) ., pluradiRSCHEDSELd G @Nsser¥eg, 30 i ncludes a
dat abase 40° mhlcﬁﬁcéﬁngﬁsaenf?ies ?or each subscri ber Sﬁ$n donmi n

20. As il ust i-dlest-yatefpicbatet 3Mong Fhgt RRPSEF HRGERy£ervedgRy abeedl 40
associ at es eagbcﬁa&bg%crm% Qk'gb@t!bs(c%@@er‘é‘ bl g RQuietanank) Ropdd g el i X

(i.e., the exchange or nod dentifier for the |ocal exchange 22 to
whi ch the subsﬁﬁhwes 22<§>| §n@u%3r<éﬂt BRIEAYSi Rl 18RLoRMBEFEHCITT servi ce) .
Dat abase SURs &gl , | Aeld@nvaeyveratBthdiam @achangeabl e mappi ng
of subscrlber Q %rs Q ISand exchange§|dent|f|ers ?5 %Exchange I ds).

AS vi || be mesrribmes saaoeeaueﬁtmayny WRERCEBRER PT Saker RT 28R} HHa
intelligence, $EQ§€¥A&% 109.92 RS ahitelr3Bers 4 ali3RdkRaVBaas fhawret work
nunber and adéress port abi | ?{
-15-- 10 examples herein illustrated, subscriber £5{123) has a

gsubscriber number (SNB) of v1237, subscriber S5{124) has a

subscriber number of "124%", and so forth (the parenthetical

of each subscriber being that subscriber's subscriber number

{swB]) .

i3
Subscriber location server 30 includes a database

40 which contains entries for each subscriber S in domain
'20. RAg illustrated in more detail in other drawings,
database 40 associates each subscriber number (SNB) with a

20 Network Routing Prefix {i.e., the exchange or node
identifier for the local exchange 22 to which the subscriber
S is currently physically connected for service). Database
40 of subscriber location server 30 has a changeable mapping
of subscriber numbers (SNBs) and exchange identifiers

25 (Bxchange Ids).

Az will be mentioned subsequently, when augmented
with additional intelligence, subscriber location server 30

is alsc known as the network number and address portability



server (NAPS). Additional intelligent functions perforned by a NAPS

i ncl ude such network services as "l ook ahead" services and routing of a
call to a selected one of a plurality of exchanges dependent on various
criteria. 5uq 9818268 Al t hough not illustrated in Fig. ptysgithsasi ber

| ocation server 30 has a protocol interface or user part whi ch enabl es
server 30 to comunicate with other elenents of domain 20. The protocol
i npl emented by the protocol 10 interfacé>can be a very sinple protocol
used solely for the comuni cati ons described herein, or a nore advanced

protocol , forgexssmpl @zENAR. Eheipieigicdntednibentafuwicddng perEdthéd

signaling systemno. 7 .or _any other networked , rotqcol , 1 "

As expl ai ned %ﬁl%dﬁ“%ﬁt%ﬁ94ug%esﬂ ?ﬁ?ﬁ%%réFHVlce%é?%?ﬁ%ﬁﬁzagﬁ%ﬁ as domai n

20 of Fig. 1 L@fvExa i rboking 6PW idigiptbpasesldédecexnleangeaor node

identifier, herein also used such as Network Routing Prefix (NRP), is

i ncl uded 20 PhWaRL HaHFs SXSPERARS FBPBR T Polief P 4 dh§é*8uch as a

called party paraneter (CdPN). Thus, in domains of the pr esent

invention, the address field of the, exi CdPN t hat
oRahLBPT ot 1T

. ting. |l SUP. . - _parapeter
normal |y contains only# BPt of 3’”"“t%’ﬁcétfll Bt part f“i%%cFé)B?ﬁced by a
concat enat i onyg&at fen NRP-v&d 385nashe sitgtecicdr ynpenbete afr tlsercabred party.
Fig. 11 shows the fo t of a called part . aranet er_,(CAdPN) of. t he
T T Rec O YB8Sa SHkar S8rver S neb ey sARar SR FORTEART
par anet er (CdBK)gémadn 20. The protocol implemented by the protocoll6-
routi ng nmessage utilized t9$%oute calls etme% chaqges (o]

= ncef iged solel farathe
t el econmuni? cafPERECRGRIGAR PPhé ¥aPK FHMRR BSPHRFG: ¥

communications described herein, or a more advanced
protocol, for example INAP. The protocol can be carried by
ITU-T signaling system no. 7 or any other networked
protocol. :

15

As explained below, within the domains herein

described, such as domain 20 of Fig. 1 for example, for
routing purposes the exchange or node identifier, herein
also used such as Network Routing Prefix (NRP), is included

20 in an address signal field of a routing message such as a
called party parameter {CAPN). Thug, in domains of the
present invention, the address field of the existing ISUP
parameter CAPN that normally contains only the number of the
called party is replaced by a concatenation of the NRP and

25 the directory number of the called party.

Fig. 11 shows the format of a called party
parameter (CAPN) of the ITU-T Rec. Q.763 standard, an
industry standaxd. The called party parameter (CAPN) ig a



i ncludes a seven bit Nature of Address Indicator ("NAI") in its first
byte; a Nunber Plan Indicator ("NAPI") in bits 5-7 5 of its second byte;

and an Address Signal Field ("ASF") in its last n-3 bytes. The Number
Pl an | ndi ca{@yos(i8¥\Pl ") is a field that has one of 8 Qb{,gﬁgg,@ggﬁ val ues,
and whi ch indicates to what type of plan the called subscriber

subscribes (e.g., ISDN or not). The Nature of Address 10 Indicator ("NAI")
is an | SUP paraneter havi ng one of 128 -16-values, many of which are spare
(i.e., not yet assigned). The NAI is conventionally enployed to

i ndi cate Suchrbtht:n@ nessags wWoElied Ttberﬁuﬂ@eéailss detabbANSkcHHHHRA orand

i nt ernati onal q? etc. The Address & gé}eld ("ASF') 15 has n-2
nunber of fouf 5 SGHBBrES 2t 1, S H6Re 1 % ifpgmat OQnF%ﬁ}dr“é‘ss si gnal .

The nost signihtbadds addeess Signalture of AsENsd iTngicasebsequant address

signals are sent uccessi it ni
present invean%néiﬁ%ql 3 ﬁﬁW%EF' anré?é&ﬁﬁ?ﬁﬂm(fﬁﬁﬁl¥¥éﬁlﬂﬂﬁswﬁrah i's
used to i ngli cafemmaéwnd bytéh%rﬁalaheddaw@@rslchmém WAdrg CHAPN

par anmet er has,the er relocateabjlity capabilities of the present
i nvention. | ht%n]easétnﬁ’oa hes- ¢t r@%ﬁ#@?rcﬁﬁs‘éﬁn&écéﬁ@rof"WI"t)héssBar e

val ues of therNda dieiehaal bs o Saefdtlfﬂgr@zfxt tw}@ues, celogd@abi lity flag

NRF i s understo gg for such, enbodi be a setting of an appropriate
val ue in the N 937 tRswhat t~riﬂizleu rB{l@a ‘F}FP F&Lefy subscriber

-17- subscridesshieuyd, bespmnder abepd thad Mt@rBr 8seadaddueent i on IS
not Iinitgd tﬂ se of th épdust standard call ed Barty par amet er CdPN,
but instedl t fMBTERWE &5 FﬁHB faving ?Eﬁlﬂﬂl%zfed It so

happens that tabued, ansiySof oviveth faxQUEsgaréefﬁféEnC%th?é@léb&@ie@y Net wor k

Routi ng The NAI is conventionally employed to indicate such things
as whether the number is a national number, and
international number, etc. The Address Signal Field (*ASF")

15  has n-2 number of four bit nibbles, each nibble representing
an address signal. The most significant address signal is
gsent first, subsequent address signals are sent in

guccegsive 4-bit nibbles.

20 The present invention utilizes a number
relocateability flag NRF which is used to indicate whether
the called number associated with a CAPN parameter has the
number relocateability capabilities of the present
invention. In one embodiment, the NRF is chosen as one of

25 the spare values of the NAI. Hereinafter a setting of the
relocateability flag NRF is understood for such embodiment
to be a setting of an appropriate value in the NAI field as

illustrated in Fig. 11.



Prefix (NRPs) that illustratively have three digits. The use of three

digits in the figures is nerely for conveni ence and by way of exanpl e,

it being understood that the invention is not restricted to three digits
and that a s%ﬁéﬁ?r or (nore likely) greater nunber of dicgides7RMs be

enpl oyed as al'lowed by the protocols inplenmented in each case. Nor is
the invention specific to | engths or ordering of the other fields shown
in Fig. 11. 15 The Networ k-Kéuting Prefix (NRP) of the present
invention is an exanple of an exchange or node identifier which is

included in the address;Sisapatd behthdeASEdo@ftHdte the prosénngnvessdge in
such a manner as to precede the director

_ re g nunmber .of _the c%%led arty.
I't should be GadePEtHidH tERaEC20Ee (He tREJL FYRITY ﬁté‘PdE‘NF)c%alrF 3R uded
in positions gbhgferer ddvd) bEAOiAMEeRiAt tRESI&d1RNS t9bekhef Alduudingt he routing
nmessage. Fig. 2 shows steps executed by a | ocal %xchange 20
25 whi ch bel BAgsages dBivals 2BLbi%8%he 5Fe§%h?a93%ﬂ§nFP8E.Flgr11 &N%onnecti on

with the d?“%kﬂé%%@im{fﬂf@e%@@@céﬁ rE8in 2employ NekebeRCRowd iy al so be
g

made to Fi and Fig. illustrating iffering_t €es of calls
ot

. or ,
whi ch are proBsséid BNRPs) thakalllugtrakd¥edy Mave sarerc S8 ridghes s

enpl oyed t0 50 of ?hree digits in the figures is merel§'§§r‘convedibh@§trate
processing of a |ocal call wherein | ocal exchange 2(1) connects

subscri bers Serd3by amy SEL2ERMPhet HtoPedAE chndersfoedc BRRECE] to exchange

22 (1)]. Fig. iL6Lhlisn emPhRyedetOricrdd kuSthad® qi@eesshadcieit a non-1 ocal
cal | fron1calﬁ|ng 5 subscri ber S(123)G%£ho is connected to Io&gl exchange
22(1)] 1o daPBel X0bEKRCherFEI I B ERRE PURRE FoRnBEER Y P2

employed as allowed by the protocols implemented in each
case. Nor is the invention specific to lengths or oxdering

of the other fields shown in Fig. 11.

15 The Network Routing Prefix (NRP} of the present
invention is an example of an exchange or node identifiier
which iz included in the address signal field (ASF} of the
routing message in such a manner as to precede the directory
number of the called party. It should be understood that

26 the node identifier (NI} can be included in positions other
than leading bit positions of the ASF of the routing

message.

Fig. 2 shows steps executed by a local exchange 20
25 which belongs to domain 20 of the present invention. In
connection with the description of the steps of Fig. 2,
reference with also be made to Fig. 3 and Fig. 4 for
illustrating differing types of calls which are processed by

local exchange 20. In particular, Fig. 3 is employed to



exchange 22(1), but instead to exchange 22(2)]. At step 2-1,
originating |ocal exchange 22 10 <collects the digits of the called

subscri ber's nunber ( SNB) as dialed by the calling subscriber. At step
2-2, the pating local exchange 22 deterni nes whet pefsidhgrial | ed
subscri ber" s n er is within a predefined nunber series havi ng the
nunber relocateability function of the present 15 invention. |If the called
subscri ber's nunber (SNB) is within th8-predefined series, the call is
to be connected to anot her exchange within domain 20. O herw se the
subscriber . pelongs d gr8cBEFRES YOl @8chl - ga1l b;h%lel(hf 186Ebessnamech
exi sts outS|de of domain 20, in which case step an 2-4 20 of, Fig. 2

are execut ed. 25t BpFAngcafdspbacy ks, & (ER3) u%‘éd Sui’d‘f dPehBaPl YR ng

principles. AL, étc?&m%c%etihgolélﬁé’ijxange 22tehanger2?, uses theiegbd e party
nunber paranet er sel ect_ an out%0|ng route to the_called
subscri ber. A@l%NSﬂfate 920499$¥R9IQﬁx% neRehafdk 23l hdrosy FRLEBPS set up to

the 25 cal} é]g%écl.r Be*iﬂts 123) {who is connekfedadto %&&lz'e?:chéﬂ = 04 @iynating
| ocal exchange (erngneg t hat the cal | ed subscri ber’ s§nunber is

within the topeaidefd msw#@@f Ser3%s [ypot kg RRieinestedt B 2-5 the
originating |gg ar@@fg’%ﬂ@ﬁ ZE&é)uiéﬁéa*aertodekeﬁﬁM@&zmt]her the called

subscri ber's nu tholgh within the predefined series, is vacant
or no longer listed with | ocal exchange 22(1). If the deternination at
step 2-5 is 5 negative, thgpcali e%ﬁléll%@i:hhgr1béaf%ah%eb§200nn60t ed to
the sane | ocal exchange as tﬁe cal subscri ber. Accordlngl at step

2-6 | ocal lexchahire® (the GéHFBFn%fcﬁﬂ% called subscriber’s number gﬁB
as dialed by the calling subscriber. At step 2-2, the

originating local exchange 22 determines whether the called
subscriber's number is within a predefined number series
having the number relocateability function of the present

15 invention. If the called subscriber’s number (SNB) is
within the predefined series, the call is to be connected to
another exchange within domain 20. Otherwise the subscriber
belongs to a number series (i.e., block of numbers) which
exists outside of domain 20, in which case steps 2-3 and 2-4

20 of Fig. 2 are executed. Steps 2-3 and 2-4 involve the use
of standard routing principles. At step 2-3 the local
exchange 22 uses the called party number parameter CAPN to
gelect an outgoing route to the called subscriber. At step
2-4, the local exchange 22 performs call set up to the

25 called subscriber.

1f, at step 2-2, the originating local exchange 22
determines that the called subscriber's number is within the

predefined number series of the domain, at step 2-5 the



set up to the called subscriber. Such a case is illustrated in Fig. 3
in which the called subscriber [S(124)] is 10 connected to the sane | ocal
exchange 22(1) as the calling subscriber [S(123)]. At step 2-6, the

| ocal excha‘gggsl,g% perforns call set up to the call ed stbseibbes
[ S(124)] thout consulting subscriber |ocation server 30. |nstead,

the call is established according to conventional routing 15 principles
using the called party's directory nunbet®in the call ed party nunber
paranmeter (CdPN) at the | ocal exchange 22. Fig. 3 shows | ocal exchange

22(1) itself ﬂﬂ% Qcmal é‘n@éﬂaﬂé@t peen Cﬂlﬂﬂm@ aubaﬁmmﬁ WHek23) and
cal |l ed subscri %ﬁ determ ned at step
2-5 that the %@I%ﬁi’-led 5§§§§€%1P%""ers §1uﬂ16‘ﬁ5eral%ﬂ‘{%§'ﬁt BhHRet he predefined

seri es, VAN L eePek ONOE vddattedr Whd hldr@@ad 18¥€bangec 2 Ackk,l
step 2-7 is e ecuted Execution of steps 2-7, 2-8 and 2-10_25 through 2-12

i s represent egxehangamtdlll cal £§ WP Iﬁegerﬂmatmr\‘/\/rﬁtcﬁtiepl gstrifes the case
of a non-lp Eﬁeéﬁ%ivéﬂﬂﬂﬂi calldd OfeRRed iy i@qakwﬁx&haBQGCBQﬁéétedlto
i

particul ar, illustrates | ocal exchange rocessing a call
from cal | i:hg s diqager exphange 3§ E4p egl g’c& %’g‘é %6525)

- 20- Accordidii Sl R dtd i-@@'oc@lCEm@Q(@(lﬂrééﬁﬂbhﬁs &:all guery
on subscri ber focatl on’link 32( ;]a subscri ber | ocation ver

passing with etk eRery Hhite Cé&i?‘éoﬁ‘-&éﬁqr&bﬁﬁnbe?um a W&n@?e? Wat@ﬁlon

recei pt of th%n%'ﬁ_{;y Wit Wl en RN o5 10@r 80BEEFibaxtibEqnihe] f@cation server
30 consults its dat abase 40 to determ ne t he _exchange, o

'
i dentifiend coneegted e tRet GBRR FRARY SFCPRREF 2 NRPRS £8P ?g]e“trt?cal

exchange whi ch,SuEF S5 Y{ss(@.b!wes Adetedl hed, pend ﬁoa‘éﬂ excheheswmea n Fig. 4,
dat abase 40 has an entry for each 10, su b riber W th each

in 2
entry conpri spagfernsy ¢kl setfyp ?‘Plet"}?dl eﬁa?‘i‘%%r é?é?gé’)nhnber and an

associ ated without consulting subscriber location server 30. Instead,
the call is established according to conventional routing
15 principles using the called party's directory number in the
called party number parameter (CdPN} at the local exchange
22. Fig. 3 shows local exchange 22(1) itself comnecting a
call between calling subscriber S(123) and called subscriber
5(124).

20
If it is determined at step 2-5 that the called

subscriber's number, although within the predefined series,
iz vacant or no longer listed with local exchange 22(1),
gstep 2-7 is executed. Execution of steps 2-7, 2-8 and 2-10
25 through 2-12 is represented diagrammatically by Fig. 4,
which illustrates the case of a non-local call being
processed by local exchange 22(1). 1In particular, Fig. 4
illustrates local exchange 22(1) procesging a call from

calling subscriber $(123) to called subscriber §(125).



field for the Network Routing Prefix (NRP) for the |ocal exchange

currently serving the called party. For exanple, when the called party
nunber "125" is passed as a paraneter 15 to subscriber |ocation server 30,
server 30 cResksét abase 40 and determ nes that thepbggﬁh%rmﬁ
correspondi ng to subscri ber 125 has the value of "xx2" in i1ts NRP
field, I.e., the exchange |ID of |ocal exchange 22(2). 20

As part of the query of database 40 of stver 30 at step 2-7, at step
2-8 subscriber |ocation server 30 determ nes whether the called party

nunber for the called at swtzyvi Sl&i@é}ﬁr&xcﬂ'ﬁnge, 2901) ifGhededz 08 Wi thout a
nunber for the 25 called party is

correspondin If the aI
vacant, at st?%‘ﬁrz) @ntﬁ%b%%‘f Sg ’%/sllnk 3RAET f FERPBORESSagRE Y@ ¢ |
audi bl e or t@ﬁr)ve’&:hab tﬂaﬁé&ﬁgs wrmh ;helqﬁzi}mhéoeaim HaFeQr ngiusd.ed by the

calling party. I n, response to the query of step 2-7,
By

hi s
the subscri bé?arametﬁﬁcg\‘??%n eF W Glotle WreRY é"%ﬂ?@s§ eC4M¥i cating a
- 21;1 \sa(cmnetekackumcﬁme&y 1baatctaira%&eveﬁ03ab Qf?ﬁs}mtgdﬂ—}lg Local
exchange 22 gener at he nessage o the calljng party
On the other%%ﬁﬁgasﬁfgﬁﬁg’ §PIB? %Pﬁﬁe or Qﬂﬂqllﬁﬁnbéf%?rand passed
t o subscri bere.lgaGathanisesoy R&Qt&hg PreﬁxIxeRN%PY dess el 3bchD dat abase 40
and has a corre pondi n NRP -10 subscriber |ocation server 30
provi des a C%@‘P% ﬂﬁ%t‘f‘}ﬁefﬁﬁ e’f’e t8e| erhteePeREKge B2 (1). At 10
step 2-10 subsexinben Fogatd omlatebues z&ﬁ) fwsomdéﬁthhefdwuach i ncl uding as

ts Net k R P X he obt ai ned from data base 40
keég., rﬁ@ e;@ﬁghngb re%+ 44w;§? E w1t each entry comprising a field

for the called party’s directory number and an associated
field for the Network Routing Prefix (NRP} for the local
exchange currently serving the called party. For example,
when the called party number "125" ig passed as a parameter
15 to subscriber location server 30, server 30 checks database
40 and determines that the record corresponding to
subgcriber 125 has the value of *"xx2¥ in its NRP field,

i.e., the exchange ID of local exchange 22(2).

20 As part of the query of database 40 of server 30
at step 2-7, at step 2-8 subscriber location server 30
determines whether the called party number for the called
party is vacant (e.g., not included or without a
corresponding NRP). If the called party number for the

25 called party is vacant, at step 2-9 the calling party is
notified by message (e.g., audible or text) that there is no
listing for the number dialed by the calling partv. In this
regard, in response to the query of step 2-7, the subscriber

location server 30 responds with a message indicating a



term nating exchange [e.g., exchange |ID "xx2" for exchange 22(2) in the
present exanple for called party S(125) ]. The 15 | ocal exchange 22 (1)
repl aces the address signal field (ASF) of the CAPN with a

concatenatlgnﬁgj sdsbe NRP and the called party's direchOf¥roRiHLr ) .
Fig. 11A an 11B show exanples of called 20 party nunber paraneter

(CdPN) for the scenario depicted by Fig. 4 (subscriber S123 connected
to | ocal exchange 22(1) cal l'ing subséikirber S125 connected to | ocal
exchange 22 (2)). In particular, Fig. 11A shows that the party nunber

paramet er (Cdh).ped Oy tl%c@tuéf}’e@ﬁr}su.@ﬁ&étgﬁésé op@tican 13 C&EKVGVL&QB" Fig.
11A shows that the ‘address signal field AEFg%of par%nete

cont ai ns onl y exRBamy® 2% (1di FBER o¥§reratefyher "eFS3dh Cal Ed"@i:%%’c?fl ber
S125. Fig. 11B,.gn the ot her hand, shows the transformation of the
paranmeter (Cd h& at step 2-10. In accordance with the transformation,
t he -22- nunber

rel ocateability flag NRE, ighet B%@Whéﬂdel dfi 8heehumsiyd dialelihByagigl ess
signal field (ASF) is replaced with a concat enation of the Network

Routing Prefi galNRPy party and pagsed tohFUPRETEREY elPGRHCP SegVeeciBrdF
nunber [e.g., s%églz -5 déessb,-%li%é be 4ndeskoad hed einafd %xregganamygh not

explicitly state that insertion of an NRP into an ASF i al ways
acconpani ed- byRE, sak t5RP G LOhEuPRMb&Ier 1OCREIBR FUHAY 3PprPébd%% ?ndlcate

presence of the NRR:idbid@g wumbsF (1) to local excha?%gesbgﬂl)? 11a4 ocal
exchange 22(1) uses the NRﬁ obtalned from server obt ai ned at step
2-10) to dél egten 2-10 gubscriber location server 30 p*avxdes the NRN

including as its Network Routing Prefix (NRP) the value

obtained from data base 40 {e.g., the exchange ID of the

terminating exchange [e.g., exchange ID "xx2" for exchange

22{2) in the present example for called party 8(125)}]. The

15 local exchange 22(1) replaces the address signal field (ASF)
of the 4PN with a concatenation of the NRP and the called

party's directory number).

Fig. 11A and Fig. 11B show examples of called

20 party number parameter (CAPN) for the scenario depicted by
Fig. 4 (subscriber 8123 comnected to local exchange 22(1)
calling subscriber 8125 connected to local exchange 22(2)).
In particular, Fig. 11A shows that the party number
parameter (CAPN} prior to query of subscriber location

25 @erver 30. Fig. 11A ghows that the address signal field
{ASF) of parameter (CAPN) contains only the SNB or directory
number of the called subscriber S125. Fig. 11B, on the
other hand, shows the transformation of the parametexr (CJPN;

at step 2-10. In accordance with the transformation, the



route to the term nating exchange (e.g., exchange 22(2) in t he present
exanple). At step 2-12 the | ocal exchange 22 15 perforns call set up to the
term nati ng exchange over the sel ected route. The called party nunber
par anmet er {fefaNEaes transforned as above described at $t@Rr#wifhe i S sent
as an initial address nessage [| AM over the network. 20

When a transit exchange receives the routing nessage (e.g., an initial
address nessage [IAM), its anal ysi'€26f the message |eads to a route to
the term nating exchange which is associated with the network routing
prefix (NRer T dodMerbisage flag hRredht ehe SN fielthe€s2bet f egrd nati ng

| ocal exchange. The term.nating.exch I,S able tg.recogni ze calls
routed to itggﬁ ?%grebgfsisslg&ab‘t ﬁé&f& %ﬁ lﬁnﬁe?]e%%fgémt%ﬁeaNRP prefix prior
t o anal yzi ngcbheatenatriemiofidehe dfietWeck Goikhgg nessiige (we)t he. £APN.
Thereafter ] . . - 23- the rest of
the message FE2hrdlid AA¢ SA41ES ?%Jat%fo?&?rfeﬁg?rstumbeirdéﬁt‘Sﬂeﬁz%y' t he

remai nders of 1t hehd\Bid fechilderstood hereinaftek &hauluhdughnabed in the above

scenari o that .there is.ng regujrenment .t hat _al | |.s to other exchanges
be r out edewgl‘éﬂi%ryar%iattegkcﬁgﬁﬁe{‘m FPRaPT 175 lfr?%uﬂﬂf'c’aﬁﬁ BFEois
permtted soalhafs eadainpantight byl s sdit ingUbedt é anankidre trunk to a

transit exchange in case of _.congestion or error i e ipary trunk to
the tranei: BRCRamgreetiiey 180968 LRl B othrShonce dh LI, Rk [ ohe
il lustrate fasrsake of exanple only |ocal exchange 22(1) as processing

calls, itm

At step 2-11 local exchange 22{1) uses the NRN
obtained from server 30 {(obtained at step 2-10) to select a
route to the terminating exchange (e.g., exchange 22{(2) in
the present example). At step 2-12 the local exchange 22
15 performs call set up to the terminating exchange over the
selected route. The called party number parameber {CAPN},
transformed as above described at step 2-10, is sent as an

initial address message [IAaM] over the network.

20 When a transit exchange receives the routing
mesgage {(e.g., an initial address wessage [IAM]), its
analysis of the message leads to a route to the terminating
exchange which is associated with the network routing prefix
{(NRP). The IAM message 1s thereafter sent to the

25 terminating local exchange. The terminating exchange is
able to recognize calls routed to it on the basis of the
NRP, and removes the NRP prefix prior to analyzing the

remainder of the routing message for the CdPN. Theresafter



shoul d be understood that conparable steps are executed by any of the
| ocal exchanges of donmain 20. Mreover, in 15 another node of the

invention, step 2-5 of Fig. 2 can be omtted so that a search of
subscriber LoGahien server 30 is al wvays made, even f osc@mbhgrdeet ween a
calling party and a call ed party connected to the sane | ocal exchange.
Such om ssion of step 2-5 is efficient when there is |low 20 probability
that the called subscriber will be found?as connected to the same | ocal
exchange as the calling subscriber, thereby rendering it nore efficient
to nake iﬂwifélstpfofsuaé%é@ﬁga agakhelysed \ig 3011ea aumioriveklis 25
As nmentioned above, 3 shows Iocal g an%ﬁg, &é(l) itself connecting
a call betweeh %ﬁﬂ%ﬁ ?ﬁb%@?l%ﬁﬁaln erspPi2 Fdrr8d subscri ber S(124).
Fig. 4, on the other hand, |IIustrates | ocal exchange 22(1) processing
a call fron1ca||in% subscr i her 123) to called subscrjber $(125).

- 24- Fi g. t55§ﬂb%§}ﬁ%ﬁ? 8 BRetnEhoNEeAEFRF IO HdEommdat es

rel ocations of . gubscid bRy reth2Pdmdrtormnaecaty camm@ngehaﬁ(&cr{aa@edl Beussed
above with reference to Fig. 4] to | ocal exchange 22 (n).

particul arly B@evRS gk ﬂ:ﬁ@aBS1?&&%&%@?9ﬁﬂu??@mfﬁﬁﬁe PR %Fﬁﬁﬁsfﬁﬁe §&§90r|ber'

125 has been p..ghangedd Rndat abase 4AghtNaDsd thd Woakedr aidiey ¢iBan the NRP
field for subscrlber nunber 125 in database 40 being " xx2", after

rel ocati on of tEWHSs %9 t?ertrf‘%lFoe’F‘E?@élgee%Eh%@% o GPIeStiPR MRETEPE d f or

subscri ber numa?eihé?éfdﬁx iyxamﬁ;s% Ring t38nsH) exchauge.performance of step
2-10 of Fig. 2 after ocation as shown in Fig. 2 would result in

"xxnl 25" B@&i ng ipcluded in the address signal field (ASF) of the routing
message passed on |ine x32hihghorh®teppxehangs. 22(illustrate for sake

of example only local exchange 22(1) as processing calls, it
should be understood that comparable steps are executed by
any of the local exchanges of domain 20. Morxeover, in

15 ancther mode of the invention, step 2-5 of Fig. 2 can be
omitted so that a search of subscriber location server 30 is
always made, even for calls between a calling party and a
called party connected to the same local exchange. Such
omission of step 2-5 ig efficient when there is low

20 probability that the called subscriber will be found as
connected to the same local exchange as the calling
subscriber, thereby rendering it more efficient to make

inguiry of subscriber location server 30 for every call.

25 Ag mentioned above, Fig. 3 shows local exchange
22{1) itself connecting a call between calling subscriber
S(123) and called subscriber S(124). Fig. 4, on the other
hand, illustrates local exchange 22(1) processing a call
from calling subscriber S({123) to called subscriber $(125).



15 Si nce subscriber S(125) as above discussed is entered into
dat abase 40 of subscriber |ocation server 30, subscri ber S(125) is able
to relocate easily within donain 20 as above di scussed. Subscri ber
S(125) is t‘g Sakd to have a "l ocation portability fuygeide®nirdsLOP). 20
FIG 6 shows generl cally the connection of a nunber rel ocateability
domain 20 to a network 50, the subscri bers in network 50 not having
nunber rel ocateability. Fig. 6A Fi@4-6B, and Fig. 6C show scenari os of
connection 25 between nunber relocateablity donmains 6201 (A), 6201 (B),

6201 (C), respectively, ggd 5e>gqigglse§0@ft1{ee§9@gghyen@@émd@ 650A, 6508,
and 650C whi ch do not have nunber rel ocat eabl it

- 25- accommodpEgs %ﬁQQﬂ@§W§nb9%Nﬁ%ﬁﬁTﬁééﬁﬁaﬁ{%¥$%t%FQﬂ:1§°ﬁ&nber

[ el ocat eabi | 14y flRRl B2 (£) Oias MRMNcHOIR MbAROME L Forard@ako Figexshange
620A whi ch has not “been upgraded with the nunber rel gcat eab|

feature. Domdig 182@L( Axchargaided™ ranBid. 5 PeXEAGHYRELBSIRE) thBSZ %(%) and
652A(3) , g ‘A\f’éﬁwﬁ% !RBG@g.ng preBAGhARAES R22ALLEcEIPOHAHL HI2A( BrenTransit

exchange I's connected to the non-NRN domain | gcal exchange
622A, as siedrigeds inodetakafa 48xchBAJRAFESPARY) ARERESIARD) tARINRP

subscri ber | ogaty e )ﬁgg t GhAREe2B23 (40 deSinkO nxgonnect ed
to | ocal exch%ﬂégeés)r}g% % ?éc roug-#liﬁggéiﬂisl)ﬁ(tran5|'?1 exchange gSZA( 3) is

connect ed to 4Bt relohahies @23(-\29)35’1‘13083{ Hridu§r GQE?S)EXCH%‘J& 22dRario of

operation of W?A &t tnBngetedst oxhpcalsRXehgnge 622A
pl aces a cal Iﬁj]‘e'g flg fmp%p‘)’gjrs?gl?em dent in dongl n 20l ?dA% I% such

event, 1510 sifke [Tyesl EREW%ZQK R Pl OfoFdider 4 AiRR%r i ber

| ocati on server) 30, sLhe .BasauR! ern §@§’N 3 SyRATE e shiPet £ANShEN1 25 ezs@h?nge
652A(1). Tr an5|t exchange 652A( 1 ter det er m}nl ng that the called

party is in thechdesernsbhe ead ress signal field (ASF) of "the routing
message passed on line 32{(1) to local exchange 22(1).

5 Since subscriber S${125) as above discussed is
entered into database 40 of subscriber location server 30,
subscriber S(125) is able to relocate easily within domain
20 as above discussed. Subscriber $(125) is thus said to
have a "location portability function® (LOP).

20

FIG. 6 shows generically the connection of a
number relocateability domain 20 to a network 50, the
subscribers in network 50 not having numbexr relocateability.

Fig. 6A, Fig. 6B, and Fig. 6C show scenarios of connection

25 between number relocateablity domains 620I(A), 620I(B),
6201(C), respectively, and examples of respective networks
§50A, 650B, and 650C which do not have number

relocateablity.



served by domain 201(A)) nakes the inquiry using the CdPN 20 paraneter

received fromlocal exchange 622A. Thus, Fig. 6A Illustrates that, for
calls incom ng from outside of domain 6201 (A), the first transit
exchange engaug dis the exchange which queries th

| ocati on serverh6 0. Upon recei pt of the NRN from sub?g?lggs’ ocatlon
server 630, 25 transit exchange 652A(1) routes the call to the called
party in domain 6201 (A) based on the2RRP.

- 26- Fig. 6B illustrates a situation in which a calling

party is connected to kggal mx&lram%a@%%&dv@é@wmtmw a numgednnected
to transit exchange 651B, with both exchanges and 651B bei ng in a

net wor k 650BIFENICET@EES LEBt APRA! nifSer NEN @Puiatle SBONIRY . tauabacal

rel ocat eabi | 'é}?z’crgﬂi@é B20R0L6Bn Has nothgen%%fEdé@%ﬁtH ansi fuehanges
652B(1) and 652B(2) Transit exchange 6 é I s_connected to transit
exchange repratepdid by cFepeiTe oc AOPBANsBE Yk Rlgd@cluget grigitexchange
652B(2), and daiferls exehange S220(Y),. ahnapsii (HXChanee110,5 6B28(12) is

connected to transit exchange 651B, to tranS|t .exchange 652B(1), and
to | ocal excheffpangEsRE3RA (1} nthrriigh 62pAL5T 6B TNty FrBANTR ERARSERI ber

havi ng nunberjg conreRfc@eatgabhé ikon-ag a{amgﬂnfxé&ala de®mahbensBA cqnnect ed

to | ocal exchange 622B (1) ) to a locatio (connected_to | ocal
well as To transilit exchanges 652A(2) and 6528(3) and

subscriber location server 630. Transit exchange 652A(2) is
10 connected to local exchanges 622(1) through 622{3); transit
exchange 652A(3) is connected to local exchanges 632 (4)
through 622(5). In a scenaric of operation of Fig. 6A, a
calling party connected to local exchange 6222 places a call
to a called party resident in domain 20I{(A). In such event,
15 gince local exchange 6224 is unable to guery subscriber
location server 30, the parameter CAPN is passed to transit
exchange 652A(1). Transit exchange 652A(1) ({(after
determining that the called party is in the number series
served by domain 20I{(A)) makes the inquiry using the CdAPN
26 parameter received from local exchange 622A. Thus, Fig. &A
illustrates that, for calls incoming from outside of domain
6201 (a), the first transit exchange encountered is the
exchange which gueries the subscriber location server 630.
Upon receipt of the NRN from subscriber location server 630,
25 transgit exchange 652A{1) routes the call to the called party

in domain 620I (A} based on the NRP.



15 exchange 622B(2)). Calling parties in domain 6201(B) wll have
their calls to the subscri ber who noved to | ocation B routed directly
to location B via transit exchange 652B (2) . However, if a calling

party conne Hksks! ocal exchange 622B dial s the di rgé{n oefgrber for
t he subscri g&et?gbv% has 20 relocated fromlocation B to Ioca/?l?on B', the

call is initially routed by transit exchange 651B using the CdPN
parameter toward | ocal exchange 622B(1) &t which the called subscri ber
previ ously resided]. However, upon entering dormai n 6201 (B), transit

exchange 652B(1) traps gile iGECQITiMJ%&esC&! gia@@ltmkqsl Evh@cﬁU@rc)é.ltlQng
subscri ber | ocation server 63 Transit exchan @2;2:5( recei,ves the

Net wor k Rout i Bg¥Rinbrconnecteg, te hloGad GX5PRBAS PAdF W ddi ngl y

Eg;ﬂles the  gopfétieditd hansht @mm@esgiaB(@&tﬁ %dt%cékcﬁé&%@'@QEQZZ o
g
shows a situaBPénsP+B WAiAw 40 8cagtwork é?@ﬁaﬁﬂéc%ziz@%éf’thﬁﬁ’%dl%er

rel ocat eabil i t4158a€OMNAGHSd  wumb¥e a:éllc%aﬁ;eaﬂzﬂér tRmagaak2exghange 622C
(1) havi ng nunber rel ocateabil |t Net wor k whi ch does not have

nunber 5 rel Ségt e8li PithpdescFagRety cﬁ:"éiha@*ﬁéﬁaﬁ%%a Ea2@ngdnf5ER ehsi t

exchange 651CrPogBi Ne63iee) sl idess WoaRstte@XEhaNGRsit BB and the
| ocal exchanges 622(1) and 622( 210 Local exchange 622(1) is connected

to subscriber 6E&Bat FRrPukaGréPer logaipion SeEEEEes3P s s EFRBRET RRAEEE oM

| ocation C (ceangesrd 4 @ heeal exahanges628(1)) tw-dnesat bfdhdage
(connected to | ocal exchan e 62%){2:%% and that a calling party

connect ed o 652Bf(gtal= éi&f’ﬁ‘&ﬁ@ d6%2 i& ERENRRID EREd §Hb§’fﬁ"?eb‘é:r and
t he cal | edxsyhags i s (NQWanll tOCAIdUN eKchahgs 44u (RUTbEIn the

Fig. 6B illustration, a subscriber having number
relocateability has moved from a location B (connected to
local exchange 622B{l)) to a location B' (connected to local

15 exchange 622B{2)). Calling parties in domain 620I(B) will
have their calls to the subscriber who moved to location B
routed directly to location B' via transit exchange 652B(2).
However, if a calling party connected to local exchange 622B
dials the directory number for the subscriber who has

26 relocated from location B to location B', the call is
initially routed by transit exchange 651B using the CAPN
parameter toward local exchange 622B{1) [at which the called
subscriber previously resided]. However, upon entering
domain 620I(R), transit exchange 652B(l) traps the incoming

25 call and makes the query to subscriber location server 630.
Transit exchange 6528 (1) receives the Network Routing Number
for the relocation subscriber, and accordingly routes the

call via transit exchange 652B(2) to local exchange 622(2)1.



portability function of the present invention. However, 15 thinking that

the subscriber is still located at | ocation C, | ocal exchange 622C
routes the call using the CdPN paraneter to | ocal exchange 622(1).
However, | ogabosmsm®ange 622( 1) traps the incom ng cal pcasedgires i es the
subscri ber | ocation server 630. As a result of the NRN received from
subscri ber 20 |l ocation server 630, |ocal exchange 622(1) routes the call
using the NRP to | ocal exchange 622(2) vitd transit exchange 652C(1).
Fig. 7 depicts receipt of a call incomng to 25 nunber relocateablity

domain 20" of Fig. 6 friig.a afethowk a situats'sbnleirt hérinderkeilocel ocat eabl ity
domai n (such as et wor of . F ul arl illystyates
recei pt of an® ﬁaf’ﬁ%oﬁ%%g ek Ihmei{'tmgl‘{rar‘i{%g exc %antgegﬁg‘} %yhés %%?ﬁ%gec{(’:al I
bei ng desti necbyf ar tial tatilsatrscoi b@ma]S(ekZﬁ)mgda n623kE. ) mhaneng number

- 28- e_p i.ons Ve d| o h ref rence to Fig. 2,
Fig. 3, and F|r a g?e%ﬁts Y- ex%ﬁg é gj(gﬁﬁ?%s FHE aveaﬂ%eg%us to
step 2-11 of Begocaté@bmtﬂ:rw ihohudiesmel G2 exchm@mcﬂazlmean&mﬁmﬂzm server
par aneter pasaiPPRoRuET  Poraid S I, dehion et o et
paranet er pas u : u 30
searches dat alz@ze (1) add u'ma tloea rendiangeeV 62261 )Y adidereiell. ambganerates a
Net wor k Rout i n unber Whi ch C r opr.i at NRP f or
transm ssion % F‘Eﬁ?i?‘{%ﬁmaﬁggogﬁe qﬁ’#}g S'i]ﬁsﬂpll ’prlgfzég*‘é&a?ﬁﬁvee,r the NRN
sent to tran5|6t306xclaapgsse5%t subst:nﬁbamlamv’elaefy@hme: ma&z&“xcoﬁwct{g@nsit

oxehanges, ot 1% speti oyt bR FEIAE LoBMDREL GOt IRy oyl ord
poi nts out a reeudhente Mm(zmr,manattm axelaamgmg lﬁaﬁwvlmgnébEeﬁ)riﬁil x fetched
from the SUbSC.LroIcg. re:lxzt:: e?rggijeo%zzc a8y rhe39élocated subscriber, and the
called subscriber (now at location ') has the number
portability function of the present invention. However,
15 thinking that the subscriber is still located at location C,
local exchange 622C routes the call using the CdPN parameter
to local exchange 622(1). However, local exchange 622(1)
traps the incoming call and gqueries the subscriber location
gerver 630. Az a result of the NRN received from subscriber
20  location server 630, local exchange 622{1l) routes the call
using the NRP to local exchange 622(2) wvia transit exchange

652C(1) .

Fig. 7 depicts receipt of a call incoming to
25 number relocateablity domain 20' of Fig. 6 from a network
outside the number relocateablity domain {such as network 50
of Fig. 6). Fig. 7 particularly illustrates receipt of an
incoming call at transit exchange 52, the incoming call

being destined for called subscriber S$(125). In like manner



Subscri bers S of domain 20' can dial nunbers of subscri bers which are
outside of domain 20" (e.g., 20 subscribers in non-relocateablity network
50 of Fig. 6). When a subscri ber outside of domain 20" is called, the

called is reegssasmecording to existing standard procedur eSpeysrorniids

Fig. 8 shows a sequence of actions occurring 25 between two [oca
exchanges 822(1) and 822(2) in connection with provision of call back
services, such as CCBS (call conpl eti"#¥-to busy subscriber) or CCNR
(call conpletion at no response), when both | ocal exchanges 822(1) and
822(2) ar ewioh tfie maﬂﬂnberab@&@@hmbieleﬁt ylﬁiiﬁ)rwéﬂhraﬁ%es E@V\@l- n

-29 Fig. .8 e c I I ch g, 822 .1 ncl des

and SCCP. Thezcxﬁﬁéﬁ t%%%caﬁé' ht PO AS §862 ?ﬂ%%f#%n?heCUte?hé 2¢¥Pi s the
Call Control Evattgmrs tPhet@TEAP-15 ¢hefig. 2Teanga€ty oforCapabi kbl es
Application P ' h Si.gnal Li ng. Connection_Control Part.
The sequence %ngc%%E%%§§§§8%g %dséé?ﬁﬁgf%'s #? gge exannlg Jhdusprateq  r st
action 8-13 aisafigng.paheyvébug.of dthe CAPNbparihefekMEeadsin A(F@é@)
connected to LQCQLH§XCh gﬁc%Qbéé 1 dials the nupber of a called party
(e.g., a SUbsc¢t1 ber nbmn as " 5“3‘ ™ SEERRECt L PR IBEaf2 bR ge

822(2). The dial il whegimasnarepreciiuey ais6GAFeanthd gereetwakdgd to CCF.
Fg 6 a ackrarol BB mmndtt 080G pich Andid s peRpRpriata ent.
[from CCF of BRRHamgéransm822{d) |td c:rembder eRehakgeats on rgeener 830 (i.e.,
as a 10 illustrated example, the NRN sent to transit exchange 52
includes the value "xx2128". For transit exchanges, the
analysis of the called subscriber's number is designed so
that the prefix NRP (same as the exchange or node
identifier) points out a route to the terminating exchange
15  having the prefix fetched from the subscriber location

sexver 30.

Subscribers S of domain 20' can dial numbers of
subscribers which are outside of domain 20' (e.g.,
20 subscribers in non-relocateablity network 50 of Fig. 6).
When a subscriber outside of domain 20' is called, the

called is routed according to existing standard procedures.

Fig. 8 shows a sequence of actions occurring
25 Dbetween two local exchanges 822(1) and 822{(2) in connection
with provigion of call back services, such as CCBS (call
completion to busy subscriber) or CCNR (call completion at
no response}, when both local exchanges 822(1) and 822(2)

are in the same number relocateability domain. As shown in



paranmeter of the query). At action 8-3, server 830 returns to the CCF

of local exchange 822(1) an NRP of the | ocal exchange [the | D of
exchange 822(2)] of the called 20 subscriber. At action 8-4, the CCF of

| ocal exchangeszea(|) initiates a call to the CCF of pcosadmeenehange
822(2), the initial address nessage (I AM of the signaling including
t he prefix (exchange I D of the target exchange) and the directory
nunber of the called party nunber in t hi¢2address 25 si gnal field of the
routi ng nessage (CdPN). The CCF of | ocal exchange 822(2)

determi nes tRag. 8, dawh daichédepahangen@iRedntiudestedCAF, hetpearcrexchange
22(2), and, LOREEAs, | B SLED BRly SRSl B pucnsn,

- 30- Thée term nes e cal arty is b
advi ses the CThE OFF | ioxdheeehangenB2d( FuncAdbnon Theb T€AGWEs the a busy

condition si ' ret urned. = of al, . han 822(2) to
the CCF of Iggg{mggéﬂ%négpé%g?%;é%h%ﬂ%rcg?ggﬁe%g%sfngoﬁgﬁib%q%egnal al so
i ndi cat es5t hat.gaBBing ConngkkoprdiontAetli ®ar8-6 shows | ocal exchange 822(1)
advi si ng subscri ber A-sub with a busy nmessage that the called party

I S busy. 10 By action 8-7, subscriber A-sub makes a CCBS
request to | ocal exchaiige s8g2e4ye byt axttiions8a@pidired inr fdgonseis ats acti on

8-8 | ocal exgh e_822(.1) ' . . re.at ,its TCAP/ SCCP
for the send%ﬁgﬂg‘?s'a %g %\L&}sgaégéléz{'% 1, %;l:{ﬁ'?gt lﬁarty {e.g., a
subscriber known as "A-sub") connected to local exchange

10 822(1) dials the number of a called party (e.g., a
subscribexr known ag "B-sub®) connected to local exchange
822(2). The dialed digits are received at CCAPF and
forwarded to CCF. In like wmanner as previocusly illustrated
with resgpect to step 2-7 of Fig. &, at action 8-2 the number

15 of the called party (CAdPN) is sent [from CCF of exchange
822(1)] to subscriber location server 830 {(i.e., as a
parameter of the query). At action 8-3, server 830 returns
to the CCF of local exchange 822(1) an NRP of the local
exchange [the ID of exchange 822(2)] of the called

20 subscriber. At action 8-4, the CCF of local exchange 822(1)
initiates a call to the CCF of local exchange 822(2), the
initial address message (IAM) of the sgignaling including the
prefix (exchange ID of the target exchange) and the
directory number of the called party number in the address

25 signal field of the routing message (CAPN).

_ The CCF of local exchange 822(2) determines that
the called party number is listed with local exchange
822(2), and forwards the called party number to its CCAF.



request to | ocal exchange 822(2) using the prefix of |ocal 15 exchange
822(2) as previously fetched from subscri ber | ocati on server 830 at
action 8-2. Provided with the CCBS request to | ocal exchange 822(2) is

t he exchangggj, daedss t he | ocal exchange 822(1) of the cgljdesleeggty, SO
that the call back function can use it in the call back procedure.

20 In Fig. 8A, l|ocal exchange 822A(1l) is in a network
821A which is not in a nunber rel ocateabBftty domain; | ocal exchange
822A(2) is in nunber relocateability domain 820A. Fig. 8A shows a

sequence of aﬁﬁéW%‘&‘é%@ﬂes'*rhé'tort“ﬂ@CEhPﬂe@%aWtW1BrBMé§|%cpfsoca|| back
services (such as CCBS |1 | etion to busy subscri be

r] or
[cal | conpl et péWiggs the RS Fr 88 phirfee] %Eﬁnﬁﬁeﬂ%@m ‘ngPRat ey %A]ﬁé‘é’?"’?ber
A-sub) is Cgaw%&wlttqohoegéxtx@Fiéaa?ergeﬁﬁﬁé@ et the cat lad 1eaaly
o loca

(subscri ber B-sub)” is connecte exchange 822A(

- 31- exchanger fig (2) obal t Grdngé 829 ﬁxqbénﬁ& i)z?l(ph'e Tifoer

rel ocat eabki t y..dQpRdd kﬁz?s‘%h cbfidi PLAP @201 2 OGS akBE that SehgCHisber
| ocation server 830, and knows not hing_about the Net wor k Routing Prefix

(NRP) utilizedlinvednmiAetden. 856 | Hhawsadocrb carchandsalias (B 24vSHE | ows t he

conventional g,,StialE0% - (s%bg t°E BheNomeddad dsithghthearadd et
nunber CdPN f(?‘f1 routing the mS requéssyt?!r?o ?%ée call ed apart%&s ?:)cal

exchange. As désbw$bhed hereinafter with respect to Fig. 8A in the
present invention the call is 10 routed to an appropriate subscri ber

| ocati on server 830. Server 830 analyzes the directory nunber of the
cal | ed parity i n t he RYICBStiegudst. APseréhpedFHIRPakes R HHBS he CCBS

request is foruahded 4@ rdea:l egahayct2nqe) oby tdwt el bed. 1n

response, at action 8-8 local exchange 822{1) activates the
CCBS feature at its TCAP/SCCP for the sending of a CCBS
request to local exchange 822(2) using the prefix of local

15 exchange 822(2) as previously fetched from subscriber
location server 830 at action 8-2. Provided with the CCBS
request to local exchange 822(2) is the exchange ID of the
local exchange 822(1) of the calling party, so that the CCBES
call back function can use it in the call back procedure.

20

In Fig. 8A, local exchange 822A{1) is in a network

821A which is not in a number relocateability domain; local
exchange 822A(2) is in number relocateability domain 820A.
Fig. 8A shows a sequence of actions occurring, in connection

25 with provision of call back services (such as CCBS [call
completion to busy subscriber] orxr CCNR [call completion at
no response] when the calling party (subscriber A-sub) is
connected to local exchange 822A(1) and the called party

{subscriber B-sub} is connected to local exchange 822A(2)}.



party, by using the created NRP as G obal Title. The 15 principles of the

I nvention regarding the setting of the nunber relocation flag (e.g.,
NAI) on the | SUP/ TUP " CdPN" paranmeter al so applies when setting the
G obal Titlg@oQks6s TCAP/ SCCP (i.e, the Gobal Title al so mamnesmsisan NAI
and NPl as well as CdPN). 20 At action 8A-1 of Fig. 8A
calling party sub-A dials the directory nunber of the called
subscri ber (sub-B). At action 8A-2 13¥cal exchange 822A(1) fills the
addr ess signal field (ASF) of the CdPN nmessage used as an Initial 25

Addr ess Message (I AM ’!Ninhsh tﬂwaaaékemxsgmm%uebsmmmtm yhe numbember and
forwards the | AM ness trans exchange Al B tion 8A-3
transit exchdiff@B5EA 3 th@“}"ildn h&o, l%&ﬁ%raé)lagég éb‘&ﬁﬁyf et&ork 821A,
forwards the dMctr@ber 1bdadizint s@xe8ANGRED BE!l:(denbﬂsrmmigeabbhtt ghelomai n
820A. d ction 8A-4

i nvol ves t raﬁiﬁ?woé%cﬁaﬁbe“%§f(e§)lxsé]ﬁ%?hd’taﬂdﬁggym opain i €er i ber |ocation

server 83G torgliteaer nibbel |anaianegs 882a (1) fuhsesi bee cBarBwbltJAﬁéllon 8A-5
shows subscri ber | ocation the CdPN)

erver_830. revisi ,
so that its @%&ﬁ'@séesﬁfg’nach% &8 (Nsr§t |"Wc§1n§dgg tﬁ%llré{vl f? Rout i ng
Prefix (NRP) zﬁfmb‘éi‘bEQPNbﬁdSr B‘cﬁiﬂingaﬁﬂe se&tRS ngcuiketntiybgie called
rel ocateability flag i ndi ca resence of NRP in the
ASF. Actions REEY3° s?JS’F"h oef nﬁ&r’wa%ﬁ ‘% %éb ed ReF%W%%taeﬁ K Back to
transit exchangse¥rl¢d)ridy st |mnt8é\-16ré:ﬁartmdnlvéwtimlm ngpltthésNRP i s

forward f1om LLaNS! & exsNaANdS o1t EO4iBdct ol F0RLE1EXCRANIS §3H()7 by

Server 830 analyzes the directory number of the called party
in the CCBS request and creates a NRP, so that the CCBS
request is forwarded to the local exchange of the called
party, by using the created NRP as Global Title. The

15 principles of the invention regarding the setting of the
number relocation flag {(e.g., NAI) on the ISUP/TUP "CAPN"
parameter also applies when setting the Globkal Title on
TCAP/SCCP (i.e, the Global Title also contains an NAI and
NPI as well as CAPN).

20
At action 8A-1 of Fig. 8A, calling party sub-A

dials the directory number of the called subscriber (sub-B).
At action 8A-2 local exchange 822A(1) f£ills the address
gignal field (ASF) of the CAPN message used as an Initial

25 Address Message (IAM) with the called subscribers directory
number and forwards the IAM message to trangit exchange
851A(1). By action 8A-3 transit exchange 851A(l), being in
non-relocateability network 821A, forwards the IAM to

transit exchange 851(2) in relocateability domain 820A.



including the NRP is forward fromtransit exchange 851(3) to | ocal

exchange 822A(2). 15 Action 8A-8 of Fig. 8A shows a busy
nessage (e.g., REL on | SUP) sent from |l ocal exchange 822A(2) to transit
exchange 85&Nodhsis® Ml arly transm ssion of the busy BBESAERaack to

| ocal exchange 822A(1) is shown by actions 8A-9 through 8A-11. In
response to receipt of the busy 20 nessage, |ocal exchange 822A(1) sends a
busy tone to subscri ber sub-A (actirda-8A-12). Acti on
8A- 13 shows subscriber sub-A activating the CCBS (call completion to
busy subscri bggdideainuue iatol #es 3aneEBSckeneddo B 5af(2h 068ha BX$ NANGE v
822A(1). At actiogn 8A-14 the CCBS request is forwarded uSing the

call ed party Hurp#scri erOEIP‘F\FH?%l?@%’(YFFb%?OI‘cR:é%%S(S’ﬁ@eF}&?érlmlC@n@f
particularly gebscrideieTeAP. (THANTACEROY SRRADIduiddce8nlPPb&atign Part) .

At action 8A-15, subscriber |ocation server 830 creates a
-33 - NeFSHOFaE B30t FRYLIPHRY |She NBM) (i - adtheofdBH) 160t HRAtOERS Wi t h

the NRN oby ai fieg-dd=0Wia6ki 00 S 19dr5 YsetudDs iy %IeEt}Sr%tln equest to
the correct local exchange (i.e., local exchange to i ch

subscri ber subrafix Wﬁe@ﬁeﬂ‘}bsc%ber B-sub, and megtingj she mwtematic view
of a tel ecomuuliLaltcRR31ity flag (NRF) to indicate the presence of the

NRP in the ASF. Actions 8-5 also involves forwarding the
revised IAM back to transit exchange 851(2). By action BA-§

10 the IAM including the NRP is forward from transit exchange
851 (2) to transit exchange 851(3); by action 8A-76 the IAM
including the NRP is forward from transit exchange 851(3) to
local exchange 822A(2).

15 Action 8A-8 of Fig. 8A shows a busy message (e.g.,
REL on ISUP) sent from local exchange 822A(2) to transit
exchange 851A(3). Similarly transmission of the busy
message back to local exchange 822A(1) is shown by actions
8A-9 through 8A-11. In response to receipt of the busy

20 message, local exchange 822A(l1) sends a busy tone to

subscriber sub-2 {action 8aA-12).

Action 8A-13 shows subscriber sub-A activating the

CCBS ({call completion to busy subscriber) feature at the

25 CCBS function of local exchange 8§22A(1). At action BA-14
the CCBS request is forwarded using the called party number
CdPN to subscriber location server 830, and particularly to

the TCAP (Transaction Capabilities Application Part}. At

action 8A-15, subscriber location sexrver 830 creates a



networ k nunber rel ocateablity domain 20R which is provided wth
redundancy. Domain 20R of Fig. 9 has all the elenents of domain 20 of
Fig. 1 (which elements are simlarly 10 nunbered in both Fig. 1 and Fig.
9), and addj y has a redundant subscri ber | ocati 30R As
i n domain 28;;6;9;”@#5%':' g. 1, redundant subscriber |ocation gg??)%?iygﬁoﬁR is also
connected to each of the plurality of exchanges in donmain 20R. Li nks
32R(1) - 32R(n) are provided for connectBhRg the 15 exchanges 22(1) - 22(n),
respectively, to redundant subscri ber | ocation server 30R Redundant

subscriber ol g6A M85V L. A0R (iEYLAI fie Ay basee R, viuhuitar (e

exanple of FigQ I's 1denfical to database 40. Managenent system M5

connected to bbehN%TérWraéLn?:@ Srem 3R ioph AAgbhett W‘%F?t BRI ‘%Yt?c€§§§s a
data base M i. ﬁx\%gmé %erregfw@écéll&az exeﬁaxgwsar igher 168&?0@&&@'@1@%‘ ty

data is nmintai IS use for exa

downl oadi ng t 828&f{a) B‘&Bé‘@lf—‘h SK’PS%WWr sgbrie}s FpnmegRed) . I n
t he event fhat subscriber |ocation server 30 has a nalfuncti on or nust
be taken out of service for mai nt enance, etc., redundant subscri ber

| ocation server 30R Fid.s uip| & Athamaticevien ooy éelsoommnisidd ipsde of
operati on, neg{m%( ARk Q@%&Q&@—arm)%y( Qoflai® MR INMBRKL Nsp@o%l%aerw se
speCrfie

- 34- by operator in managenent system or der
a consi st encywtheckedindacy i nPOwR cPeOtRaﬁés’ésg%ﬁ éﬁ@ 43R the ejlﬁlmeéh—s

consi stency CR@Ck.,L{1e ﬂgto% ﬁgcomam%hae@eﬁ@acg ardTisifRi &y S reported.

Corrective actions 1 nt case” of m smat ch nay be ordered ‘nmanually or
seni - aut ortdit | bambgred |ip bOthaﬁé‘gheic @il Bperand dfdisdapativdi®scheck is

Not necessary,squndant subscriber location server 30R. As in domain 20
of Fig. 1, redundant subscriber location server 30R is also
connected to each of the plurality of exchanges in domain
20R. Links 32R{1) - 32R{n) are provided for connecting the

15 exchanges 22{1) - 22(n}, respectively, to redundant
subscriber location server 30R. Redundant subscriber
location server 30R maintains a database 40R which, for the
exampie of Fig. 9, is identical to database 40. Management
system MS connected to both servers 30 and 30R. Management

20 system MS accesses a data base MF in which the master file
of subscriber relocateability data is maintained. Master
file MF is used, for example, for downloading to data bases

of either server 30, 30R.

25 In the event that subscriber location sexver 30
has a malfunction or must be taken out of service for
maintenance, etc., redundant subscriber location server 30R
is utilized in lieu of sexrver 30. In one mode of operatiocn,

at a prescribed interval (e.g, once a week or as otherwise



assum ng that the master file MF is tinely maintai ned by managenent
system M5 and downl oadabl e to servers 30, 30R 10 The
configuration of Fig. 9 may alternatively be utilized to spread the

| oad bet wee yw identical subscri ber location s nd 30R
There are s{(2,\1’\(/Jteglr§,§17ZES nmet hods of | oad sharing. As a fi rsteﬁérfrl‘z{%g@, 4étahe
SLS-rel ated functions of the | ocal exchanges 22 may select for that 15
| ocal exchange a "primary subscriber | ocdt-i on server." The sel ection
of a primary subscriber |ocation server can be made on basis of nunber
group (e.9., JHhenearsPRpehtor i8SLEL! indhaSEhYSt N%?@ el 2gk e fnd
nunber group yyy = se ectzgg server 30R whén no fdult). ternatively,
the 20 sel ectd ¢¥ngispenearshesiibeérdped Jrobathodatabaras ddnabé Able

dynam cal |y o, theshkYsUSAE BRckNt 5N St 31 SEhSRted angdisl,r i bution
function. As a secgnd.%et hcﬂg, an 50CP a. pararr?.]%r Kndwn g‘sg'"Gl obal Title"
("GT") may beauig@gtel {pereportgpal edopreddiiae agthwmbain itheocdee ¢H tie one
primary NAPS 2368 cl: may 8e @radflal fadandle oeerif b ity 1gnd gnot her
NAPS (e.g., serverCBOIIB 1§to hgndPe.oﬁer c%gt{?orré%’@% rglAs a %%%Er% net hod,

t he same SLSanphéeronadefofy dpgeatiexcromperison| skgsk sel ectsnacessary
correspondi ng, ELARLY: NAPS Y mSERLs F11dP ePl nfXF ,whhen
different SL E%unct?ons are " * £l HETRECEN Q%H%%agﬁéé by - 35-
assi gned di f manggenrAPSystam MSoped NAPSlicgdpblaary sarvegwe30, BBPs of a

| ocal exchange and secondary to sonme SSPs of the | ocal exchange. Wen
the configuration of Fig. 9 is utilized for |oad sharing rather than
pure reduffdancy, in 5 Thie COPERAEUBRLECT AT HhE. of WHe Hfterhetivedyilon

subscriber  ¢33¢5X8" 8o 3bred@Renk NEodIPNefcdebhNgns ALWET; JLRY 1891 be able to

subgceriber location servers 30 and 30R. There are several
methods of load sharing. As a first method, the SLS-rxelated

functions of the local exchanges 22 may select for that

15 local exchange a "primary subscriber location server.® The
selection of a primary subscriber location server can be
made on basis of number group {e.g., number group xxx
selecting server 30 when no fault and number group vyy
selecting server 30R when ne fault}. Alternatively, the

20 selection of primary subscriber location server can be made
dynamically on the fly using an internal statistical
distribution function. As a second method, an SCCP
parameter known as "Global Title" (“GT°) may be get to the
dialed or dialing number in order to tie one primary NAPS

25 {e.g., server 30) to handle certain customers and another
NAPS (e.g., server 30R) to handle other customers. As a
third method, the same SLS functions of a local exchange
always selects a corresponding primary NAPS by semi-

permanent exchange data, then different SLS functions are



carry the entire load of the failing server. Fig. 9A shows
domain 920 with a redundancy system 10 conprising a master NAPS 930M and
a plurality of subseries- speci fic NAPS 930(1) through 930(5), al

serving Ioc?‘l ggnigzé@xchanges 922(1) through 922(8). The dongirfef#idrdes
conprised o (¥|ve subdonmai ns, each subdomai n bei ng associated with a

subset of the series of nunbers served by 15 the entire domain 920. Each
subset of subscriber nunbers is serv@88-by a correspondi ng one of the
subseri es-specific NAPS 930(1) through 930(5). For exanple, a first

subset of the, q; 56 8% AReLAY AESOCIAlLd WhbudPS H3khryarsesamsl subset
of the series beln%JaSSOC|ated wi't'h NAPS 930(2), and so on. 20 Wen a

call is place@Sas @fch Josed| esbrRgRySTTL BecPRéarp iR some ESPRaRfetBRar ches

each of the f tég gtg;?&{%g%f thﬁeﬁ%ﬁeescotn@lgumtﬁ@ﬁ%ﬂﬂm wei gh of the five
NAPS 930( 1) 0(5) shoul d be queried.” Thus, in liéu of checking a

single |ist totilizefbtfamileedniearing msshexl Fban pante yesundappe, in
rel ocateabjlity Z&Mfma tfagleféW%ec%%ckﬁeaﬁo%rﬁgui)gx@ﬁﬁéﬁtS to

det er m ne the subset of the series of donmain 920 to which e called
subscri ber bekergers b B@Baltbﬁcm@ﬁuﬁﬁlizzgtﬁéﬁver namRes Reqablty t® t he

appropriate Nég’%g&q?g) nlgﬁﬁ +f'nsgh_e fai9PRR Mhi-eh- the called

subscriber's nu
-36 - return recelves a Network Routing Prefix in |ike manner as

above descri bed. Fig. 9A shows domain 920 with a redundancy system

10 comprising a master NAPS 930M and a plurality of subseries-
specific NAPS 930(1) through 930(5), all serving local
exchanges 822(1) through 922(8). The domain %20 is
comprised of five subdomains, each subdomain being
associated with a subset of the series of numbers served by

15 the entire domain $20. Each subset of subscriber numbers is
served by a corresponding one of the subseries-specific NAPS
830(1) through 930(5). For example, a first subset of the
series being associated with NAPS 930(1), a second subset of
the series being associated with NAPS 930(2), and so on.

20 When a call is placed at each local exchange %22, the local
exchange searches each of the five subsets of the series to
determine which of the five NaPS 930(1) - 830(5) should be
queried. Thus, in lieu of checking a single list to
determine whether the called party is in the relocateability

25 domain, the exchange checks as many as five lists to
determine the subset of the series of domain 920 to which
the called subscriber belongs. The local exchange $22 then
makes a query to the appropriate NAPS 930 based on the list

upon which the called subscriber’s number is found, and in



Thus, each of the five NAPS 930(1) - 930(5) is 5 assigned a primary
subseries. |In addition, two or nore of t he NAPS 930 has backup storage
| ocations for storing, if necessary, one or nore backup subseries. In

t he exanpl e in Fig. 9A, NAPS 930(3) is normally ' r
subscri ber 5“10,?3’2%%%\2” es 3 of domain 920, as shown by br og‘gﬁ&fgﬁﬂﬁc‘?nes from

| ocal exchanges 922(1), 922(4), 922(5), and 922(8). However, if NAPS
930(3) shoul d be out-of-service, in-¥-g. 9A the | ocal exchanges 922
gquery a NAPS ot her than NAPS 930(3). In this regard, upon detecting an

out-of - ser].6e.£ondi L1 A e HERSRI0L) pTBSLera NS SaAMesORLES 15

its master darabase ubseries i nto backup storage | ocati ons of
sel ect ed NASR®BE0desarpaedi cul ar of NAPS 930(1) and 930(5) as shown in
Fig. 9A. In addition, naster NAPS 930M notifies each of the | ocal
exchanges 922 as to whi ch NAPS 930 it should query for subseries 3

call ed 20 subscriber%hus| readie ofatchieciiive NARSUEBPAR! shAR@P (5 ERg. 9A,

mast er NARS 930 [ t nunper.geg I egs 922
shoul d quesry %}%%glgfaﬁ%&e Je{%tgr?gggﬁbe?ﬂ% aﬁaélgglgﬁéx%‘ﬂ%ﬁdg&ggéggfshoul d
query NAPS 93{{& WAPBhA30 hag heackup shanage toqntiiegst donurtoringrPSig30(3) [as
i ndi cated by brok 5 Lnes] 0 cg%ﬂggﬁ 22( query
NAPS 930( 1) neces%%rr%éugééerﬁsmoflec%%:c}égésu SCri e%r’s. %%iﬁ?f%éﬁ%at her than
attenpting t cstpser YnNARS. 938( A S30REI cie gz lByokesried fames], |ocal
exchanges 92%%??55¥y%ﬁ%%2g§)s@%ggﬁéé§A88093&K$9in QZOtOESSé“EWH'B§Sb§OEQA|Ed
us, the Fig. 9A

subscri bers.
-37- id | ubtnest ifoom $ooak exschppicesoP2héW ndR2i{dent PEA(SINARSEs can be

utilized to pooyigle redyadancys Oimdessapesh Marhiia pe MBESHMerdikethoul d be
realized that” Taster DM can
in Fig. %A the local exchanges 922 query a NAPS other than
NABS 2830{3). In this regard, upon detecting an out-of-
service condition at NAPS 930(3), master NAPS 930M copies
15 its master database for subseries 3 into backup storage
locaticns of selected NASPS 230, in particular of NAPS
930(1) and 930(5) ag shown in Flg. SA. In additiom, master
NAPS 930M notifies each of the local exchanges 922 as to
which NAPS 930 it should query for subseries 3 called
20 gubscribers. In the particular situation shown in Fig. 93,
master NAPS 930M has directed that odd numbered local
exchanges 922 should query NAPS 930(1) while even number
local exchanges 922 should guery NAPS 930(5). Thus, rather
than attempting to gquery NAPS 830(3) [as indicated by broken
25 lines], local exchanges 922(1) and %22(5) query NAPS 930(1)
for subseries 3 called subscribers. Similarly, rather than
attempting to query NAPS 930(3) [as indicated by broken
lines], local exchanges 922(4) and 922(8) guexry NAPS 930(5)

for subseries 3 called subscribers. Thus, the Fig. %A



pre-assign and prestore the backup subseries, so that 5 copying of the
master file for a subseries need not be deferred until such tinme as a
NAPS is taken out of service. Fig. 10 shows a hierarchical

provi si on OR,ogw P@scriber | ocation servers, and parti cul petyeedrribe
context 10 or a plurality of domains 20(1) and 20(2). Domai ns 20(1) and

20(2) are provided with subscriber |ocation servers [ NAPS] 30(1) and
30(2), respectively, each of which serve3a- plurality of exchanges
(unillustrated) in their respective domai ns. Tel ephoni ¢ comruni cati on

bet ween donai g1 20¢ddt A 155030(2afReUns Kok WReR igaheveys 1BM<Es aad GN 2)
of the respective domains. A master subscriber |ocation server [ NAPS]

30(M is provbdedtikired tac PESEEER HEPIFREaREPSD FoETRred BRRis0(2) over

| i nks 70(1) a%r%g(rga},- Mhemoa1 §abd i1 178 UDSA inhekcRekAngi sl @aghonai n
20(1) dials a nunber for a 20 called subscriber in domain 20(2), NAPS 30(1)
first makes apre-agebdt st PrEStoRR fiigs bagyn )SUseriRE. c8P | Bftsubscri ber' s

number  ( SNB) . cog&if’{geoﬁaéﬂee%ageeﬁcfh@%% SNRileerQk heAUhot bd N NAPS
30(1), the mast PS 30 I's queri ed. Assunln%FkP§ that the master NAPS
t

30(M has thedeSayhed SNEsil Fachaking ams aniipeP Jay frhsot GaEse30(1) a -
prefix which is indicative of a route to gateway GAN2) of domain 20(2).
The prefix is added in front of the dialed nunber (SNB) in the
signaling sent to gatevd -CAL2FESYS doidrnaseral WreNLene® of sjgnal

reaches a tranghbceXSOANGR a3l ofabeMerFNEAR, p@rtSIRANIGR1y in the context
- 38- is made of NAPS 30(2). of domain, 20(2) in.order to dete&gﬁne
is

to whi ch l'8caloferchawEELgTY @SnEPHaDeR f)O(thuea’e%?%%‘&’- Deupins it

currently connegt 86{2) are provided with subscriber location servers

[INAPS] 30(1) and 30(2), respectively, each of which serve a
plurality of exchanges (unillustrated) in their respective
domaing. Telephonic communication between domains 20(1) and

15 20(2) occurs between gateways GW(1) and GW{2) of the
respective domains. A master subscriber location server
[NAPS] 30(M) is provided and is accessed by the NAPSs 30 (1)
and 30(2) over links 70(1) and 70(2). When a calling
gubscriber belonging to domain 20(1) dials a number for a

20 called subscriber in domain 20(2), NAPS 30(1) first makes a
search of its database 40{1) for the called subscriber's
number (SNB). If the called subscriber's SNB is not found
in NAPS 30(1), the master NAPS 30(M) is queried. Assuming
that the master NAPS 30(M) has the sought SNBE, the master

25 NAPS 30(M) returns to NAPS 30(1) a prefix which is
indicative of a route to gateway GW(2)} of domain 20(2). The
prefix is added in front of the dialed number (SNB) in the
signaling sent to gateway GW(2) of domain 20(2). When the

signal reaches a transit exchange at gateway GWw(2), a search



5 Fig. 10A shows a plurality of domains 1020A, 10208,
1020C. The domai ns 1020A, 1020B, 1020C can each be mai nt ai ned by a
di fferent service provider. Domain 1020A has a gateway GM which

connects w HAkRyay GAB(1) of domai n 1020B and gat epgy 3. domai n
1020C; dorra?‘)ri:)s 10208 10 and 1020C are connected between ge?lewayéﬂgGI\B( 2)

and gat eway GAC. Donmai n 1020A has a | ocal exchange 1022A whi ch connects
to gateway GM and to subscriber |ocatiomserver 1030A. Donai n 1020B
has a | ocal exchange 1022B whi ch is connected to both gateways GAB(1)

and GAB(2), gal quay Qf\ﬁéﬂés bﬁim &2 d@xﬁé‘ﬂ?cétﬁ‘@)t InSHPEEL | B8 TadtGRlihan
server (NAPS) 1030B. _For sake of nplicity no |ocal exchange is shown

in domain  toLoPAER 4PERbRIIFIGRESPE n%?@%%c?é“%x&ﬁﬁn@%%l%fie i ncl uded.

Domai n 1020C Jas 2148306 Lonreechodcbrfiedcsessability by all domains is
master subscriber |ocation server (NAPS) 20 1030M Each of the subscri ber

| ocation servers 1030A, 1030B, 1030C, and 1030M has an associ at ed

servi ce ngnagenent rSYStRN 6MBhs a plurality of dofik ﬂﬁb hows actions
i nvol ved when a subscrl ber 25 sub-A | n domai n 1020A calls s in domain

1020B. Acti orf0203,10A28Cshoiie SiGH3&Re beP2Gb-1R28Bal LAG0E r@muaam bey nunber-
of subscri ek 2$HRa Boy aqtdl%t‘%E}aQ:QAsgrviéE%Jm%{EQ?ngeb 1020a0U€r | €S

subscri ber | ocation server Ato determ né net wo routl ng prefix
for subscri bé?aﬂsébQBt%‘a@écﬁ"@ﬁ “’ﬁlﬁéh connects Wl‘f—h gateway GWB(lJ of

- 39- di s 1di £ 6569 I YHREYay @#@Sﬁ'é&{mhoﬁﬁﬁb@n Rl 18388

determ nes that the directory nunber for subscri ber sub- not in the
domai n selfvedrisy 1@89%@1‘%%%@5%%%@?% atgyays Gﬁﬂi%’atﬁmﬁ Bpteweon

10A-3, servergt030Hcagids R diUeEY hOlocal exchange 10223 which connects

to gateway GWA and to subscriber location server 1030A.
Domain 10208 has a ilocal exchange 1022B which is connected
to both gateways GWB(1l) and GWB(2), gateway GWB{1l) being

15  conmnected to subscriber location server (NAPS) 1030B. For
sake of simplicity no local exchange is shown in domain
1020C, although one or more local exchanges are included.
Domain 1020C has a 1030C. Connected for accessability by
all domains is master subscriber location server (NAPS)

20 1030M. Each of the subscriber location servers 10304,
1030B, 1030C, and 1030M has an assoclated service management

gystem (MS}.

Fig. 10A shows actions involved when a subscribex
25 sub-A in domain 1020A calls sub-B in domain 1020B. Action
10A-1 showsg subscriber sub-A dialing the directory number of
subscriber sub-B. At step 10A-2, local exchange 102234
queries subscriber location server 1030A to determine &

network routing prefix for subscriber sub-B based on the



5 master server (NAPS) 1030Min order to determ ne the service provi der

who serves subscri ber sub-B. Action 10A-4 shows an address to the
service provider of domain 1020B bei ng returned to server 1030A, mhich
inturnis &@%ﬁﬁ ed at action 10A-5 to |ocal exchangepdfdmhvidhen,
action 10A- the call inclusive of the address of the service

provi der of doﬁain 1020B is directed by | ocal exchange 1022A to
gateway GM. Action 10A-7 shows the routd3shg or address nmessage bei ng

transnitted bet ween gatemays GMA and GMAB.  Upon recei pt of the address
message, %,1301%6& i'i@?e@t QB GHard 29 dcie 1 sHbssk}den ohggat i on
server (NAPS) B donaln 1030B to determ ne the node in donmain

1020B t o whi cietermmgab%at beie SFeRtpsyY cowmeat £9r ApbrenibeynsubsRokg a
net wor k isng taae&bmaim%m[édnggcaéw@r ofg3lpacal csﬁgéame;@]

bei ng returne or subscriber sub- y action 10A-10 20 gateway GAB
routes the addrdswetedsdrgactirn dOA-3exentyge 1030M eeuRs arghasny &6ti on

10A-11 subscr] eélégr@e&:s (ﬁ;@ﬁ@)h%%aom lnLQfé’ér%%@g%nwgzﬁle \g@mcéerves

as the term na exchange, renoves the NRP. shoul d
be under st oocpnmatde@aefh%aerw FubsREyBer SulpTR Fi @Ct}.@?\ ?a?%“béﬁ‘ﬁé’ét eﬂ to

the subscribefsdQcal| £BNcREM ¥ekvice fORSEs Of ddwiih &959@%@&% donai ns in

order to process ress nmessages which are incomng to_ their
respective retuimedi #9. SRBEYEDVI3 04,1 whaGh ot UFuroiss §AEWR%EHI9% a¥ade out si de

- 40- of a, donk NoaSYChoafodd e WeMbhYe e L£al Ifhent Nat satbssy HbgL
| ocati on servers need not consult the master server (NAPS) 1030M i f the

nmast er selveré 103BMcgddnEBaYss Frowfgéne address of the service provider
of domain 1020B isg directed by local exchange 10223 to

gateway GWA. Action 10A-7 shows the routing or address
message being transmitted between gateways GWA and GWB.
Upon receipt of the address message, at action 10A-8 gateway
15 ©WB queries the subscriber location server (NAPS) 1030B of
domain 1030B to determine the node in domain 1020B to which
subscriber sub-B is connected. Action 10A-9 shows a network
routing prefix (NRP) [indicative of local exchange 1022B]
being returned for subscriber sub-B. By action 10A-10
20 gateway GWB routes the address message to local exchange
1022B, and by action 10A-11 subscriber sub-B is reached.
Local exchange 10228, which serves as the terminating

exchange, removes the NRP.

25 It should be understood that each of the gateways
in Fig. 10A are connected to the subscriber location server
(NAPS)s of their respective domains in order to process
address messages which are incoming to their respective

domains. Moreover, it may occur for scme calls made outside



information to the domain server. In the exanple just 5 described, actions
10A-3 and 10A-4 can be conducted internally by server 1030A if server
1030A has al ready stored an indication of the service provider for
subscri ber W“Tg%H Further, in a situation wherein actigngseh@¥d and
10A-4 do involve consultation of master server 1030M it is 10 possible for
master server 1030Mto include in the routing or address nessage the
node in domain 1020B for subscri ber sW¥-B. That is, master server 1030M
may include, in the address nessage returned at action 10A-4, domain
1020B' s NRP o @r genhsse i feth ubfBeifiermiigh mhe kEOVIE byt hser ¢absdOROM 15

I ncl usi on of the receiving domai r& S E)refix woul d obvi ate a%&%lg s 10A-8
and 10A-9 of Fﬁqfatigg_servers need no cqﬁiiltl eﬁ&?@ﬁﬁi§§rﬁﬁﬁ_ ) hut

domai n 1020B' jqfzom ifFtBe ddR i @¢irdes 10HUM @okrlesdsmpuividei-ons ser vi ce.
To 20 facilitate the nobile comunications, domatis%P 1020B t_JLas a Gat eway
Mobi | e Swi t chidffocEaEePD (e §RBRAR VBTV - 1R ShiE ST 1€eAtEF with

Visiting Lgcatc%é.l.%z@%mﬁtﬁét:(c?@dl‘dbﬁh-and 10@VBCchs wordactuedely | and |ines
to gateway GAB(1) and to the MSC/ VLR, and to_a Hone Locati gn Regi ster

HLR(1) and HorntEEmeaadt PYrESERTs L8R OMLKY BRTVekel RS VISR P4 ¥8RE% connect ed

to both HR(ecand thiAtinn bEUcde SéaRalcengrsysdemme:. stbsdhtber 10
the GMBC by land lines. In addjtion, connected by land |ines

. MS VLR.i s
to BSC/ BSMC ( BatheBSt afRghher, o/t FOFPRT I BhILeERiR| }TF 1SRG tloﬁréés%‘@‘g

Server). 10Aa~-4 do involve consultation of master sddver 1030M, it is
Fig. 10B illustrates aFcaI | made from fj eq% ,sugscgriber sub- A in_domain
1020A t owallds BPsfifikee fepnrastery S5L¥er i3 Ph §FonABCHads Ported *PRbM L er vi ce

provider C  of SRIdteRe slesBide 10R0GbdEOisaloniade PODIE diyr Bupserybeg domain
sub~-B. That is, master server 1030M may include, in the
address message returned at action 10A-4, domain 1020B's NRP
for subscriber sub-B if such is known by sexver 1030M.
15 TInclusion of the receiving domain's prefix would cbviate

actions 10A-8 and 10A-9 of FPig. 10A.

Fig. 10B resembles Fig. 10A, but domain 1020B' of

Fig. 10B provides mobile telecommunications service. To

20 facilitate the mobile communications, domain 10208’ has a
Gateway Mobile Switching Center (GMSC) and a Mobile
Switching Center with Visiting Location Register (MSC/VLR).
GMSC is connected by land lines to gateway GWB(1) and to the
MSC/VLR, and to a Home Location Register HLR(1l) and Home

25 Location Register HLR(2). The MSC/VLR is also connected to
both HLR(1) and HLR(2) by ITU-T signaling system no. 7, and
to the GMSC by land lines. In addition, MS8C/VLR is
connected by land lines to BSC/BSMC (Base Station

Controller/Base Station Short Message Sexver).



5 1020B). Actions 10B-1 through 10B-9 resenble correspondi ngly

nunbered actions 10A-1 through 10A-9 di scussed above with reference to
Fig. 10A. However, when subscri ber | ocation server (NAPS) 1030B is
queri ed, 1030B returns, in action 10B-9, a NR g a

Net wor k 10 g‘ﬁ%slﬁngsPr efix which is indicative of the Gatelyclr}gg}b@gw
Switching Center (GVSC). The address nessage is transmtted to the GQvsC
as indicated by action 10B-10. The GVMSG4l- translates the nobile station
| SDN nunmber (MSISDN) in the address nessage to a Gobal Title used for
addressing the 15 HLR(g)g, 1dar reddyeMeleaDN bglpu&aa@ 8%t hexGhobal Title,
but at this juncture a translation is needed for avoi ding any

updat es in i nSEPREELRER Bighalnt AemRierlQF¢Rntevasipsy mobifies GSM

transl ation canpBer-gone Ji 8eBabbyn igbddd GVBk QEr&i HGIbvigerc@n be nmade
to a database for the translation fromMsI SDN to 20 a routing number used

for GT address(ﬁﬁgummnt SORPR 10 servige gEeveden dB-(ERrviiRe demein

Locatlon R3gi §f bB jor Msﬂsl BEE.-1 thiB10B-8 reblbd¥lid) is called by the
HLR(1) t calls the Mbil eS\MtchlnEeOenter with Visiting

Locat i on R@gﬁ@ﬁﬁ@n‘imm@bfﬁ%@lﬂﬂﬁlw 19 Tvkieousde|188t-8 and 25 :
LU a1 028 BUSInch 4Bk e ki c10B I3]0 T ouerek0agh Ly utber

is then, as retlected by action passed to GvBC
uses the r oamisHgsATHERY logathen Serml@@?ﬁér .03 88 nbe raysarigdet eer¢@dPN) to

dd th - 15
;am [gﬁs . OB_e MBGAYE Reet urniI€h8 SHPSSH i R sSuly- ﬁmeﬁxml@_ﬁy ﬁecéggcsh{_)m

subscri berl0suBoBt bed iy gidgefhyshnie tidicatiyecpRatho fiatavslyi Mebsldscri ber
number (I MSl) gwitching Center (GMSC). The address message is transmitted

to the GMSC as indicated by action 10B-10. The GMBC
translates the mobile station ISDN number {(MSISDN} in the
address message to a Global Title used for addresgsing the

15 HIR(1). XNormally MSISDN is put in as the Global Title, but
at this juncture a translation is needed for aveiding any
updates in intermediate signal transfer points (STPs}. This
translation can be deone internally in the GMSC or a query
can be made to a database for the translation from MSISDN to

20  a routing number used for GT addressging forwards to HLR{1l).
At action 10B-11, the Home Location Register for subscriber
sub-B (i.e., HLR{1l)) is called by the GMSC. HLR(1) then
calls the Mobile Switching Center with Visiting Location
Register (MSC/VLR) [action 10B-12]}, which selects and

25  reburns a roaming number to HLR(1i) [action 10B-13]. The
roaming number is then, as reflected by action 10B-14,
passed to the GMSC. The GMSC uses the roaming number in the
called party number parameter (CAPN) to address the MSC/VLR

where subscriber sub-B resides [action 108-15]. Action 10B-



The roam ng nunber (nentioned above with respect 5 to action 10B-13, for
exanple) can itself utilize the principles of the present invention. In
this regard, the roam ng number can include a Network Routing Prefix

(NRP) s%&gmﬁﬁg or locating to which HLR t he subscri bepegstiotenid v
bel ongs. The allocation of MSI SDN nunbers within GSM has 10 been done in

simlar way as in a fixed network, e.g., al l ocati on nunber series per
provi ders. However, when nmobi | e subst¥4bers desire to change network
provi der and port (e.g., relocate) their nunber, the MSI SDN can no

| onger be jysetole Lsad S e sterpestitd Padddseadg ¢he NAPS nust 15 be
consulted to get the NRP for the correct HLR . The HLR t hen communi cat es

with the Visiifitegnebéanabmatidics fuPsexArgr nunkgt (AM3Lher ates a roani ng
nunber consisting of a NRP and a tenporary VLR nunber related to the
subscri ber in question. Wien the Mobile Switchi gg Center with Visiting
Location 20 Register ERBISARING SUFRSEH LR HIRNEIRBEPES (EigyFiePBaChs its

own and the rest,ef ohheoBLdersd:s eababyY@pded:0 itheaitNutilitafiiemati on from
the VLR in which Base Station Controller . (BSC tge subscr]j be& currently
resides. 2principles of pthe PHRESET} ARVERFHPT-10BMRF SR PIds SlBscri ber

sub-B's hone JReahly0RurBek séf iHcRlly sanebrooRREiad Poefix (NABS 1030B in
a manner so that subscriber sub-B can_use nber for

t he sane directory n
ot e o tleqEPE LRG0 WaCR R, dihe SURBCT BN G rknPI¥ort of

commands ini tdAlREds. The allocation of MSISDN numbers within GSMiBas from

subscriber sub-B's nobile te]ephone, HLRI(ll% ,en%s a ! Re‘?i ster" nessage
for subscli b&ressysopet dnseiEyay MAYSRS 17 3%’8‘.3 B55H°FEceT /- 'of such a

"Regi ster" nggSiadetisSal M8kber series per providers. However, when
mobile subscribers desire to change network provider and
port (e.g., relocate) thelr number, the MSISDN can no longer
be used to locate the correct HLR. Instead, the NAPS must

15 be consulted to get the NRP for the correct HLR. The HLR
then communicates with the Visiting Location Register (VLR)
which generates a roaming number consisting of a NRP and a
temporary VLR number related to the subscriber in question.

When the Mobile Switching Center with Visiting Location

26 Register (MSC/VLR) is reached, the NRP ig recognized as its
own and the rest of the number is analyzed to obtain
information from the VLR in which Base Station Controller

(BSC) the subscriber currently resides.

25 Fig. 10B{1) and Fig. 10B(2) show that subscriber
sub-B's home location register HLR(1} can be connected to
NAPS 10308 in a manner so that subscriber sub-B can use the
game directory number for both mobile and fixed locations.

Given such connection, as a result of commands initiated



1030B changes in its database the NRP associated with 5 subscriber sub-B's
directory nunber fromthe | ocal exchange serving subscriber sub-B's
fixed tel ephone to GVBC. Conversely, as illustrated by Fig. 10B(2), a

" Der egi ster grgsage from HLR1l) to server 1030B pronpjesrs@syels 1030B to
change its dé{abase so that the NRP associated with 10 subscriber sub-B's
directory nunber returns to the exchange identifier for subscriber
sub-B' s fixed tel ephone. The HLR i s-&ddressed using TCAP; HLR wi ||

i kely have a different destination than GVSC since they do not

normal 'y resi@e hNsubscditRrSa0B-81 iddbildbtelephone, HLR(1Fl €endeOs
illustrates appllcablllty of nupber rel ocateability for gordless

ternminal nobi "RegigETh) ties saghLHERy | PEIBSTERPR W Fo &R AT HERbEIAERpr oach for
handl i ng hp§eR1 NQuddrehidicBabt Nell Lub aalskéglsdéa:nFmgssééE starmixn 20

1020B" provides CTMservice and is illustrated as havi ng originating
Servi ce Swit cRPRBE PERERIEESSPoY-ES SdatARasepibe NRP angocipoRY ‘%Jetra’\/l ce logic

(SDFsl) or s Sepuihge, FHout rRlp-BUBCHL Mt ory nﬁﬁﬁé’t cB-doehe §SGES! duchsekei ce
Dat a Functl ons nobility managenent (S or Service Control Functions

mobi lity 25 MERUGRFEHIDSCSERRH) ST Tﬁd'saft%?% E%]tsfﬂ'tjmgefz% E¥SSwi t chi ng

Poi nt SSPt.  conversely, as illustrated by Fig. 105(2), a- 48eregister”
When a CTM subscri ber ‘chan es servi ce provide new i nt ernati onal

portabl e user WEEEATEFEI Y SRR 85e1°3°B r%ﬂ?@ds??“vﬁr LGPE&R 1 PU

which is not peehgbl 8ds dtabhBe so tikekMendnher adddcikeckepitBy the
subscri ber when porting. 5 Wen _porting a CIM subscri ber between service

provi ders,!0j t EUbSﬁﬁéiPelbe“&b&?bFlér?%?O SUPHEE FHTBWSIEP TP FEFREER in a
rel ocat eabi | i hyedempidy #d HOWEErbealdul-8:kheipal twed ephorsbstie har based

on the CTM nunber.

is addressed using TCAP; HLR will likely have a different
destination than GMSC since they do not normally reside in
the zame entity.

15

Fig. 10C illustrates applicability of number

relocateability for cordless terminal mobility (CTM)
subscribers using a.roaming number apprcach for handling
incoming (terminating) CTM calls. In Fig. 10C, domain

20 1020B" provides CTM service and is illustrated as having an
originating Service Switching Point (SSPo), Service Data
Functions service logic (SDFsl) or Service Control Functions
service logic {SCFsl), Service Data Functions mobility
management (SDFmm) or Service Control Functions mobility

25 management (SCPmm), and a terminating Service Switching

Point SSPL.



10 For reaching the term nating network, the sane pr ocedur es
apply as above discussed for Fig. 10A and Fig. 10B. That is, Fig. 1CC

has actions 10C-1 through 10C-9 whi ch are anal ogous to actions 10A-1

t hr ough 106?[‘% 10A, except that action 10C 9 ipvglMs mgbetur ni ng
a NRN with ﬁBﬁgtwork Routing Prefix (NRP) to subscriber s%l%

Action 10C-10 shows the routing nessage with the NRP bei ng forvvarded to
the SSPo and inplicitly al so addressi ng-¢4re SCPsl or SCPmm and SDPs1 or
SDPmMm The SCPmm or SDPnm i s addressed if the CTM subscriber is not in
the home network 20 apgehhe é@%lubgergg’ﬁlcna%g@@d@@%@%e%}%h M&% &M

subscri ber is within the home network
transl ates t hReCTMIYSFRBELORFE RFFEAPLR vhRr ildentddipgg (F@Té%)ag%hqlﬁdabel obal

Title (GTI) USﬁgf;«IﬂFedaCMf £SSid0 2Ry 1EDE LB is M%rbg?EL’Ma}Sf@ CiMenymper is

inserted as t Title, but now a transl ion i s needed for

avoi di ng ﬁ”rﬁ?"w&@treﬁ’l?ﬁ% e tkeDire BY ab e STrRsCribey PhansPertifg-can be

done i nter pal {gyoh Nhd:R8 ngSEOCRY ﬁxb&%@&%ef%%é@@%ﬁr%é provil@abase for
obtaining a translation fromthe CTM nunber

- 45- a nuwpierbaupegsible Grraddressiag EW% fheeb@rxlt. in a

Al ternatively,, icgl?aeg%Bﬂ%Fj(Vﬁn?ﬂnbytéeH!@Ee J@%%@:.C%' @h@ edised for
addr essi ng thé correct nmeans s oul d not only
poi nt out thesSSFEriher éﬁ%%dt% theprry:. ngnb At action 10C 11

t he home SCPsl for subscriber sub-B is cal | ed. The CTM nunber is
included in the Initial DP sent from SSPo to SCPsl. The InitialDP is

t he qi@ry on | TU TFer ersschingn $aedrevainatdmop netyest Vidisissme 1

procedures apply as above discussed for Fig. 10A and Fig.
10B. That is, Fig. 10C has actions 10C-1 through 10C-8
which are analogous to actions 10A-1 through 10A-9 of Fig.
102, except that action 10C-8 invélves returning a NRN with
15 &a Network Routing Prefix (NRP) to subscriber sub-B's 8SPo.
Action 10C-10 shows the routing message with the NRP being
forwarded to the 8SPo and implicitly also addressing the
8Cpsl or SCPmm and SDPsl or SDPmm. The SCPmm or SDPmm is
addresgsed if the CTM subscriber is not in the home network
20 and the SCPzl or SDPsl is addressed when the CTM subscriber

is within the home network.

The 8SPo translates the CTM number included in the
routing message to a Global Title (GT) used for addressing
25 the 8C0gl. HNormally the CTM number is inserted as the
Global Title, but now a translation is needed for avoiding
any updates in intermediate STPs. This translation can be
done internally in the SS8Po or a query can be made to a

database for obtaining a translation from the CTM number to



10 & 2, and is the first operation sent froma service swi t chi ng poi nt
to a service control point when an intelligence ("IN') trigger is
detected in the service switching point. The SCPsl and the SCFsl/ SDFsl
mai nt ai ns gssoci ation between the CTM nunber and ati onal
15 portabﬁgwglslgzr identifier (IPU). Action |OC 2 sho \A/SIPE%SEH g‘é:(gjl’l ber
sub-B's SCPsl calling (including IPU) the SCPmm At action | OC- 13 the
SCPmm sel ects and returns a roani ng -4Bdnber to subscriber sub-B' s SCPsl.
Action | OC-14 invol ves t he SCPsl passing the roam ng nunber to the
SSPo. At act 5 ¢l,he MSES h 9@5% in the routing
nmessage (@P%D%%&a%%ggsftgﬁecg?& Wnerg SE scri lég'i%%& resi des. At
action | OC | 8L sefysFivedy s tbe BRP tdgldivieared; by Ser‘p%}géldﬂ@ﬁ pguificbe

| nternati onalg @@ré@lbla%aﬁ%lhg%é fdcﬁ:rrect sthil! honf8 1RAL AR Spows a
connect operation fromsS to the termnating service SWitching point
SSPt; acti on@B@Ehould MRtshBkE RO WtnEEsa§8Pe duthelss tbe HEFOY s

(subscrl ber sub-B) CTMterm nal .

- 46- Fig. 10CC(1) and Fig. 10C(2) show that subscriber
sub-B's SDFsl can be d$npesien %%CMPShFOQQBelﬁC%SWﬂ%ﬁubecrlberthat

subscri ber s he ]ﬁﬁ& u oth CTM and
fixed Iocatl%%%ﬁsﬁqegr ngﬁér:?ﬂw ik ES{@%C%%% 5h% g. 10B(2)
descri bed abBwetialhP tsens ﬁ@g@r%ﬁf’%sﬁo SCPﬁFLI us‘i’h%t%@ﬁhwlpi?gls 108 1) when a
"Register” ngsSAQG Siry- %ceﬁ@sy%%ag HYER ﬁx&ﬁﬁ%&%@% Lepm

server 1030B associates 1n its dat abase t for SUbSCI’I sub B' s
SDFs| wi tth s@bacransbriss fheBLsret rergmbionuabat , fren leserivane10 the | ocal
exchange ml&&é@:{&%&%ﬂbeyib@ém&% B3ntk¥f%hoint WHagPUQNE. The converse

action of "deregistering” is
1wtelllgence (*IN") trigger is detected in the service

switching point. The SCPsl and the SCFsl/SDFsl maintains an
assocciation between the CTM number and the international

15 portable user identifier {(IPUI). Action 10C-2 ghows
subscriber sub-B's 8CPsl calling (including IPUI} the SCPmm.
At action 10C-13 the SCPum selects and returns a roaming
number to subscriber sub-B's SCPsl. Action 10C-14 involves
the SCPsl passing the roaming number to the SSPo. At action

20 10C-15 the 8SPo uses the reoaming number in the routing
megsage (CdPNM) to address the 28Pt vwhere subscriber sub-B
resides. At action 10C-16 subscriber sub-B's terminal ig
paged using the international portable user identifier
{IPUI}). Action 10C-17 shows a connect operation from SCFmm

25 to the terminating service switching point S8Pt; action 10C-
18 ghows a setup message to the called party's {(subscriber
sub-B) CTM terminal.



in Fig. 10C(2). Concerning the relocateability of a
subscriber's 15 nunber froma fixed |ocation to a nobile |location (e.g.,

GSM or CTM, the originating |ocal exchange should preferably

al ways query t PS since it is the NAPS that knows thepcrsreShihent type
of access ugvé’o&g?/%?he called party. In a situation in %?ch all calls.
do not automatically invoke a 20 query of the NAPS, the query procedure
can be initiated by setting a speciatécategory on the called line. This
is to trap local calls to this subscriber also in the hone |ocal -

exchange_(since Ipcal %%b[sla&giﬂ R @h@?efb@wéﬁh%ﬂbwatﬁg€réhbscriggrthe NAPS
as expl ained previously).™ 25 In both GSM and CITM
appl i cati ons, stiw® sld@¥Fsdegan be grangehed afP WARS)JOPER by & IRSERFhEP

mber. | i | 88 i pgd. |
qumper. In CMyat NupscriBVBGa8th the HR adddges ;&y_eé’io@{; i £od. I

SCFs| or SDFsbo¢ihoi® eegi SiEed| reEiNpngr eln siwdgr sgnner with Fig. The
fact that S ' ygber oitdy) R&crhinedlapo. | BndPnexchangs akgo neans
that the sﬁbsgglgﬁie)lr %%{Jdmgr@bcén%e) defined in se've;:lal exchanges at the
same tinme. ThelNggasad in Phen WEC Udedwhen sl 'Ragimficeh BeemEQydsto route

the calls — phroudly ;& LRGYel ANEOIE)Y 10508Ys Al YDEGH), t BEiFer SUGHRAS tine
of day called party, ti'ne of day calli ng party, calling 10 party number,
é

cal l ed party assberatds dek ikpséatabasg teg NRP for subscriber sub-B's
anrFsl with subscriber sub-B's directory number, rather than

10 the local exchange which services subscriber sub-Bs fixed
telephone. The converse action of "deregistering® is shown

in Fig. 10C(2).

Concerning the relocateability of a subscriber's
15 number from a fixed location to a wmobile location (e.g., GSM
or CTM), the originating local exchange should preferably
always query the NAPS since it is the NAPS that knows the
current type of access used by the called party. In a
gituvation in which all calls do not automatically invoke a
20 quéry of the NAPS, the query procedure can be initiated by
setting a special category on the called line. This is to
trap local calls to this subscriber also in the home local
exchange (since local calls might be placed without a query
of the NAPS as explained previously).
25
In both GSM and CTM applications, two addresses
are generally required by subscriber number. In GSM, the
GMSC and the HLR adddress (NRP) are required. In CTM the



party, white list of called party, teleservice type (e.qg., FAX, speech),
Transm ssi on Medi um Requirement (TMR), type of station currently in use
(GSM CTM ordinary), consi derations involving the NAPS being in a

di fferent ti?ﬁ andadgone than the called party, etc. rorisestorads shown
in Fig. 13, present i nvention al so permts a private branch

exchange (PBX) to be connected to several exchanges and for all |ines
connected to the PBX to 20 have the samd7group nunber. |In particular,
Fig. 13 shows connection of a private network 1321 to public network

1320. Pri ‘é% f)ﬁ‘ 4Ok sk#2l bpodnidas (RORX 4322 Q- inPoblij Caet wor k
1320 i ncludes Tocal exchange 1322(3) - 1322(4); transit exchange 1351;

and NAPS 1330xe®uanse$¢t exchange 1351 is 25 connected to both |ocal
exchanges 1322 (3) and 1322 (4) and to NAPS 1330. Local exchanges
1322(3) and 1322(4) are each connected to NAPS 1330, PABX 1322(Q) i
connected to | ocal Thee Kaf§ethap & FPbSGripek MEReE1Viahdoe o 1’

exghange 5 %%@%Q4EXéﬁhﬂdéq%l%gSQQéQs tha® Eh8. sdpbcdit@rsHlssst e be

- 48- 'ocation server” (NAPS 1330) can be used to distribute calls
to lines in didefdpedtin crayleratchsfipgiges at the same timetn TRy HNARH GRIF g.

13A differs f ft%@at Bétugléd Fdog selBet bhidh thahaPdd VS &onebWehk da2 i ncl udes
PABXs 1322(1) 22(2), connected by tie trunks TT or |l eased |ines.

PABX 1322(tb)rop§hco¢mtﬁredaﬂéo%%aﬂr EYcRERGe ABIEEdR pFurhms time
i§§8§%§i PABX J322( 282l fof YaRRG} e dd doealy exchanpeakdd2(ddiling by 1ink
10 party number, called party number, black list of called
party, white list of called party, teleservice type (e.g.,
FAX, speech), Transmission Medium Requirement {TMR}, type of
station currently in use (GSM, CTM, ordinary},
considerations involving the NAPS being in & different time

15 zone than the called party, etc.

As shown in Fig. 13, the present invention also
permits a private branch exchange (PBX) to be connected to
several exchanges and for all lines connected to the PBX to

20 have the same group number. In particular, Fig. 13 shows
connection of a private network 1321 to public network 1320.

Private network 1321 includes PABX 1322(0). Public network

1320 includes local exchange 1322(3) - 1322(4); transit
exchange 1351; and NAPS 1330. Transit exchange 1351 is

25 connected to both local exchanges 1322(3) and 1322(4) and to
NAPS 1330. Local exchanges 1322(3) and 1322(4) are each
connected to NAPS 1330. PABX 1322(0) is connected to local
exchange 1322(3) by link 1380(1) and te local exchange
1322(4) by link 1380(2). In Fig. 13, the subscriber



10 In Fig. 13A, subscriber sub-A is connected to | ocal
exchange 1322(3); subscriber sub-B is connected to PABX 1322(1);

subscri ber sub-C is connected to |ocal exchange 1322(4); subscri ber
sub-Dis ¢ to PABX 15 1322(2); and subscriber sul.FE._] nect ed
to exchanggaggﬁqggs Bot h PABXs 1322(1) and 1322(2) havegfﬁgﬁégﬁéggroup
nunber (i.e., "715") for all connections. Subscriber sub-B

connected to PABX 1322(1) has CdPN or ex#e&nsion "xx2"; Subscri ber sub-D
connected to PABX 1322(2) has CdPN or 20 extension "xx|".

Thus, Fig. 134,shqws Bewte Gepeatzsa)PBXaW - ,gw‘og {0
sever al Iocaﬁﬁ%thanges. Mor eover, in’F?é#wﬁérh%égitﬁuﬁﬁéeggﬁ se g@f% t he

short est publte M@esf A8nfaf derendg|yocad supBeRrd®®r to the call ed subscri ber.

As one exanple, if subscriber sub-A calls subscriber sub-D, the
CdPN of sub-D will be Qecognizedggy | ocal exchange 1322( 3) directly and
no query need be sent TBENAPEeRF Fige 13| dikffers oo thawi¢i Hig.

utilized. 5 Aspangf hekceyaiPhee ddewddRSeBbPelncindes paBx
- 49- sub- E Iacesﬁa call to a party irﬁ?rﬂa%ﬁivatg %g%%gwquﬁAPS

1330 is queri¥tfd@)dererpprkeduiat Hde trenkalTT jox tleased linesut &RBX a | i nk
1380(1) or 138H2h) isOconnected to Ebgallgxéﬂéﬁﬁg'#§29§3 9§$h¥%ﬁﬁ(ﬁ t he
pr esent i nvention can be easily and economcally utilize o perform
a "l ook aheadt3&Q{ddti BABXF $22 (B domenaestedttex@sadgexchand® 2B2R)(4) whi ch
can be eitherya 1l;0Gah 3gy¢hange or a transit
10
In Fig. 13A, subscriber sub-A is connected to
local exchange 1322{3); subscriber sub~B is connected to
PABX 1322(1); subscriber sub-C is connected to locgal
axchange 1322{4):; subscriber sub-D is connected to PABY
15 1322(2): and subscriber sub-E is connected to exchange 1351.
Both PABXs 1322(1l) and 1322(2} have the same group number
{i.e., "715") for all connections. Subscriber sub~B
connected to PABX 1322{1} has CdPN or extension %xx2";
Subscriber sub-D connected to PABX 1322(2) has CdPN or

20 extension "xxl"™.

Thus, Flg. 13A shows how to connect a PBX with the
same number to several local exchanges. Moreover, in Fig.
132, NAPS 1330 selects the shortest public way from a

25 calling subscriber to the called subscriber. 2As one
example, if subscriber sub-A calls subscriber sub-D, the
CdPN of sub~D will be recognized by local exchange 1322 (3)
directly and no query need be sent to NAPS 1330, i.e., link

1380(1) will be utilized, As another example, if subscriber



exchange] connected to a | ocal exchange 1222(2). Both first 10 exchange

1222(1) and | ocal exchange 1222(2) are connected to NAPS 1230. If first
exchange 1222(1) receives a called party nunber (CdPN), first exchange
1222(1) ta ,on 12- 1 to query NAPS 1230 for th Rout i ng
Nunber (NRﬁ?é%?ﬁEds the called party. Assum ng that NAPS?’E%B%e *&r mi nes
that 15 the called party is connected to | ocal exchange 1222(2), by

action 12-2 NAPS 1230 first perforns a-4beok ahead" query of | ocal
exchange 1222(2) [particularly its TCAP board] to determ ne the status

of the calleg, t. A, 0 t I ogal,«exchange
1222(2) respon}ggé é%iazc%sagt F%%l %?3 \ﬁar v %l?:jtn%a g%ilvgﬁemﬁgﬁher}!—tﬁ% gall has

a chance 13 sicepnediedf thedetdnmdgepunethds theeeald. §5,tad fbat he cal |

has a chance, ed,: .at n 1230 returns t he Net wor k
%ng dindl 1368 1O dplzgwab'é\fﬁ

Rout i ng Nunber the ca arty to first exchange 1222(1).
First exchange 1222(1) then 25 prepares its Init| al Address Message (I AM

using the NRP (as %2\/\»%2 %Iﬁ%ﬂr%@eyhé): to*%et%hﬁe%kg’ if the

response at action ates that t e call ucceed,
NAPS 1230 caimnegntiam %ﬁdbaneQWmmmdaﬁeowss@gdn gtfilised to pexdoange

1222(1) for fosmagdifgake %Dﬁcﬁﬁrl' arif! é’r(od\é“PSf(:;;sL SRFANI% o ar di ng

- 50- 1230 can performa ca rdl ng operati
is perfornediad the bddichk spntbr %Jﬁﬂeédaphwg'l sxchapgef of ea dsragtsdtted at

NAPS 1230, :ggcgjgsw%}vggn%@wéalw Al oca1SLE e 1@@2'}1%*;“{;6 mlacﬁigr ess to

which the c ” forwarded. In connection wt ok a
features!0 eephangsl §2aPziily. ang, 1%1'& ﬁélﬁhan%%lﬂzaidg)aaéham@let@esh@@eed

can depend Oﬁai@rim p%rfa'??&,@{seﬂha%'gécﬂﬂ?i mc%ce%éssHC&lleuc' rcumst ance
is whether the called party is busy or not. Anot her circunstance or

par anet er i sPéhel Hémbt@ﬁ?e (E8FNed f_L{FStp&#FS}*a%%sJ&%zdéé takes sertdiare 1Bype t hat
I'S necessary;lQ, guery NAPS 1230 for the Network Routing Number (NRN) of

the called party. Assuming that NAPS 1230 determines that

15 the called party is connected to local exchange 1222(2), by
action 12-2 NAPS 1230 first performs a “look ahead” query of
local exchange 1222(2) ([particularly its TCAP beard] to
determine the status of the called party, e.g., if the
called party is free. Local exchange 1222(2) responds at

20 action 12-3 with an indication whether the call has a chance
to succeed. If the called party is free, e.g., if the call
has a chance to succeed, at action 12-4 NAPS 1230 returns
the Network Routing Number (NRN} for the called party to
first exchange 1222(1). First exchange 1222{1) then

25 prepares its Initial Address Message (IAM) using the NRP {(as
shown by action 12-5). On the other hand, if the response
at action 12-3 indicates that the call will not succeed,
NAPS 1230 can either send an appropriate message to first

exchange 1222(1) for forwarding to the calling party or NAPS



conplete the call. For exanple, a call may not succeed if | SDN servi ces
are requested by a caller but the called party supports only POTS. In
this latter exanple, actions 12-2 and 12-3 are not necessary if NAPS

1230 stores_nec ry 15 information identifying the ch LSkd cs of
service to wc%ﬁ%%gcal | ed subscriber. In such exanple \/\hgégﬁnﬁ?/hgk PS

1230 stores subscriber characteristics, the NAPS serves for screeni ng
of calls for conpatibility control purpaes. 20 Fig. 12A shows
an enbodi mrent which is a variation of the enbodinent of Fig. 12. In

Fig. 12A, dat S 2 S {sncl ;s Specisgl.precord for
subscri bers vﬁo%wgﬁg‘ égr@%:%? Ias clrél@gi Féésagrcjhg@ pg?gﬁ?ﬁ in the eveqt t hat the
| ook aheatbfveatiing Hetmeriorgedt patthe dalsiswpf| tiwtcaddedepdrtYd 25 this

regard, database 3240 9%4)%3&‘&611\15@@ 1260, 91 6RRes rethQhigybseribers
who desire fdr-carls tso € rerouted under such circunstanceés. In t he
exanpl e showstap Bizgd a2ARMH@mY the ANPSsSIIOQ Hbiekniesald. §S, tQike query

and response denateds.  1ASAfHAISn1Rrh 2k 180%) kbl sRtakLefrom

subscri ber” 1
subscri ber 1Xepiidtdednon Eigcedd, wRaPBet et aradilndgsf # gghance §at apagesd 240

that the RDF []aqfahgSURSELLAG]s &g:r:‘aﬁé‘t?eﬂﬁ%}: circifbvar®Rd t Nahe tigeiunber
's'to (t

to which the €l e rerout e redirect #) has called party
nunber "|26" airexchange &S 1FES(RF. the ehiled egakd, 13 HuaYe@kr8et-# field of

the record i a f.Qr i.ber. nts
"xx3126", of %?t{:hhe(}t tﬁggégﬁi%ﬁ% to%ep%%%ﬁﬂ%lbgfc%g%gﬁzézﬂzé(eg)%@%& and the
"126" is tthe patiwdupacribasinterd werEhce styre t8ak| ¥@ necessgaychPl in lieu

of subscriber et@ckhgnc&%15 YorFelamdPd 10 detSmbd |t Algaelhes cal
bei ng redi recied or rerouted to | ocal exchange 1222(3) for forwarding
to subscri berIgme services are requested by a caller but the called party

supports only POTS. In this latter example, actions 12-2

and 12-3 are not necessary if NAPS 1230 stores necessary

15 information identifying the characteristics of serxvice to
the called subscriber. In such example wherein the NAPS3
1230 stores subscriber characteristics, the NAPS serves for

screening of calls for compatibility control purposes.

20 Fig. 12A shows an embodiment which is a variation
of the embodiment of Fig. 12, In Fig. 12A, database 1240 of
NAPS 1230 includes a special record for subscribers who want
calls redirected or rerouted in the event that the look
ahead feature determines that a call will not succeed. In

25 this regard, database 1240 includes a redirect flag (RDF)
for subscribers who desire for calls to be rerouted under
such circumstances. In the example shown in Fig. 12A, when
NAPS 1230 determines {(e.g., via query and response denoted

as actions 12-2 and 12-3) that a call from subscriber 123 to



I n anot her enbodi nent, the NAPS of a public operator (e.g., a public
service provider) can be connected 15 to a NAPS of a private network. Such
connection can be i npl enent ed by anot her type (non- SS No. 7) of

under | yi ng rot ocol open for non-public operators, TCP/ | P

The NAPS of WH¥*8#%8sent invention also facilitates 20 an %ﬁgﬁg?W%ﬁmof

det er m ni ng Iocatlon of closets facilities. For exanple, if a calling
subscri ber dials a national t el ephome-nunber for a franchi sed conpany,
t he NAPS can direct the call to the closest |ocal office of the

franchi sed co n no cl ose |.oc f the 25 NAPS can
ei ther eject gﬁkgs%%]ﬁer égﬁera BOY RPS-5 G n8£9§ ‘gﬁe REERGESP o BBt her of fi ce
of the conpangats&isagh riectd thetcethd RDF EaaghEOﬁlsuhﬁﬂrnm@mrmpsln&&e&%ﬁ& entry.

Simlarly, public hort unbers . 0., . 911" rou ed to a c] osest
1 ocal pol i 88‘“0@‘?%3 8X%tr%kf r(E(‘:o whlcg %h caalr}. is to }De rerouted

-52- (the redﬂrdche#ﬁohegoma&ﬁaaﬂpadtgenﬁmbeﬁ “$heuliktﬁkchange
understood_th uer a subscr | ocation s er, i ncl ude nore
par anet er s° thg%Z?h gh Srfeqar ec & sPyrect ﬁ%&l ﬁe“ﬁ%l’fe’o‘bﬂ%

addi ti onal pa&ﬁnmmiﬁaeamzbe funlmtad:xﬁblem $Hﬁhhess qusr yontbatsal | i ng
party's nunbej tin ely t he callin pa

exchange prefi%é%#2§ ! ggl %5%(} e?ngq% g%%:gﬁ& @ﬁﬁﬁ%ﬁ %%%?%%d

tel eservice andtchal“led” disferd ngliedt pangtj crrundhefz:f eheoh 1ypes ekedakl s,

gi. ?fér]:aﬁ;( f;:ogégo?a]sd Jre UI regfbg&gv%\ (t_LQSal Ilgv%idc;nf flgrgnt 19ir0L!Lt£ ng for

18 thus lllustrates the call being redirected or rerouted to

local exchange 1222(3) for forwarding to subscriber 126.

In another emboediment, the NAPS of a public
operator (e.g., a public service provider} can be connected
15 to a NAP3 of a private network. Such connection can be
implemented by another type (non-58 No. 7) of underlyving

protocol open for non-public operators, e.g., TCP/IP.

The NAPS of the present invention alsc facilitates
2 an opeiation of determining leocation of closets facilities.
For example, if a calling subscriber dizls a national
telephone number for a franchised company, the NAPS can
direct the call to the closest local office of the
franchised company. If there is no close local office, the
25 NAPS can sither eject the call, generate a new routing
message to another office of the company, or direct the call
to the closest appropriate PBX entry. Similarly, public
short numbers (e.g., "8%11l"}) can be routed to a closest local

police office, for example.



The nunber relocateability domains (NPDs) of the present invention,

havi ng a centralized subscriber |ocation server, provide numerous

advant ages. Subscribers can nove 15 freely within the domain and retain the
same director nunber. In this regard, connection of 3 rel ocating
subscri ber P%y%”ﬁ@ﬁlline of a new | ocal exchange requires Cmﬁmﬁﬁfysupdating
of the database nmintai ned by subscri ber | ocati on server and updating
of the old | ocal exchange and 20 new | ocgt.. exchange for the relocating
subscri ber. Mor eover, the present invention can pertain to

a public network w t 1d]i f bscriher iLng a
centralized subscriber%$o€ééq%ﬁ#%§§r9§r?ﬁ#%é¥%§4ﬁ%n2%e§§%$§¥f§925 replicate a
dat abase i n aaglkexsadedothat netovedy. tdhe subscuibser tbeatlocatdryerseaner may

al so exist in several hj r chi l e S . Q. - natdonal | evel
nat i onal ﬁ%ﬁ%ﬁif ORI Ve %%ﬁgéﬁggé ?kﬁgry@%dﬁ?ﬁf&spﬁgggﬁﬁ%%JEC%ory
t el econmuni catundes: .r eghkafollowififyg eddotiohel Inskemethes can be included

such

- 53- nat, onal ,subscriber, .l ocati S er, can _be i nt.ai_ ned by

of fice. ASuniVerdgh Fe@%?rgér%éﬁ é%g%gﬁg ﬁ%ﬁE al %@ﬁgﬁ§n?rou%%?gbpﬁgnization
such as the Urigemd Nat tbis) prtHelldallibg party’s excRhegprmsehix i(tvention
provi des an ef.f.icient and ef.f RY te rari Ly rerouting calls
for a sufsdPhéEPUES"E &R 13 ecrleoﬁst(:éts"e:xg%%ﬁ%netgwﬁ Eggﬁ‘l?%eteplreesseéﬁ od

i nventi on usekcexildbwndisfgnald immgptpngt ool diviifereseéntypgs tdie callsNet wor k

Rout i ng Nunb%g.éJyRyéxfgéy?gp;'éh&ly%qggggﬁrbéﬁﬁwidth {to allow different

10 routing for different types of services, e.g., ISDN).

The number relocateability domains (NPDs) of the
present invention, having a centralized subscriber location
server, provide numercus advantages. Subscribers can move

15 freely within the domain and retain the same directory
number. In this regard, connection of a reloccating
subscriber to a new line of a new local exchange reguires
only updating of the database maintained by subscriber
location server and updating of the old local exchange and

20 new local exchange for the relocating subscriber.

Morecover, the present invention can pertain to a
public network with millions of subscribers. By having a
centralized subscriber location server, it is unnecessary to
25 replicate a database in each node of a network. The
subscriber location server may also exist in several
hierarchial levels, e.g., sub-national level, national
level, universal level. For countries having a

telecommunications regulatory office or the like, the



10 replacing the address signal field (ASF) of a conventional routing

nessage (e.g., the CIPN paraneter) with a concat enation of the NRP and
the called party's directory nunber. The present invention thus does
not require _an advanced signalling protocol Iike ISU ordi ngly
can 15 \,\Drk"\",\g?{ﬁf’lf%ﬁﬁ a system such as a RS2 ( MFC-based) si gﬁ&@?%qﬁgﬁg

system The present invention works well w th nodern signal ling
protocol s and ol der protocols, since no-wther prot ocol paraneter other
than the called party nurrber (CdPN) is utilized. 20 The
Net wor k Rout i n t e o rk
Routing Prefi xa%(ﬁw sza lor&%tEQ}{ %%%%g:d 8nl %Qo%%%ﬁisjap’%‘ﬁ'gegpo

pl acenent. ThaudiRRfifdcebt a&\nmversael ﬁ-_h‘eﬁ- denvieg gangbaaﬁamg:_almedl bexchange
(1f the originald,ng 23ak068! s GHENANGRL! Snldbd E1EhOCAECAR| | 1Ly domain) or
edinthe re

at the i st change encounter oca Yy domai n.
The NRP is rem)ved only at the term nating | ocal exchange Every | ocal

exchange is assigned OQMEFQ%ﬂ#ﬁbeﬁﬁggﬂgfon pro%%des Bp.e flCﬁent and

- 54- identifier ntifrer 1's ‘'use ocation
subscri ber sesfactdyet ey NBP ﬁmpqramulmgrwmmscalls for a Cal I's

within the nu |_ocaj eabj I 5th invention are
handl ed effict ens’ﬁrl% TP %)"Ie%teg\?re?%eﬁ?lﬁéeone no EQ%T el'he B ﬁvgh{ﬂ on, if
the calling :anartdonahbed @axsum aigngbhitertpedtbool hxehmmnaxnbamg@,

ther e IS no e:%dah&aﬁ&e@ﬁné% (RHR CE&R?&%%% SRy e
ori gl nat i ng Ioca exchange™al so det er nes Va'l her e caé}JI
10 replacing the address signal field (ASF} of a conventional
routing message {e.g., the CdPN parameter} with a
concatenation of the NRP and the called party’'s directory
number. The present invention thus does not regquire any
advanced signalling protocol like ISUP, and accordingly can
15 work well on a system such as a RS2 (MFC-based} signalling
system. The present invention works well with modern
signalling protocols and older protocols, since no other
protocol parameter other than the called party number (CdPN)
is utilized.
20
The Network Routing Number (NRN} of the invention
includes a NWNetwork Routing Prefix (NRP) that need be
obtained only once upon call placement. The NRP is obtained
either at the originating local exchange (if the originating
25 local exchange is in the relocateability domain) or at the
first exchange encountered in the relocateability domain.
The NRP is removed only at the terminating local exchange.

Every local exchange is assigned one unigue exchange



10 will be directed outside of the nunber relocateability domain. In
such case, the call is conpleted as an ordinary call using the CdPN
paranmeter so that there is no conversion for calls outgoing fromthe
nunber relocateability domain. 15 The subscri ber |ocation
server of t D 931838 nt i nvention knows where each subsR¢HE87/05746 | ocat ed.
Accordingly, the subscriber |ocation server owns all nunbers whi ch are
possible to port in the domain, and thugdls t he donor exchange, thereby
sinmplifying adm nistration. 20 The present invention also
offers scalability. It . is possible with the present invention to have a
cal | f or vighedita§iger Wideh pdeml Siessdpi peed| e dtheorosacier (e. g.

NAPS), for e@@%%?ﬁ&r%ﬂ%%da&h@ﬁbfwﬂﬁbg' Bgu@m@ﬂu oD 25 a sane

charging or tari zone In such forwarding, the subscrlber | ocati on
server returns an NRN for the |ocation to which the call is to be

forwarded. In a simlag; MRGENin théGnh@e905é1$ﬁé%é€%1QQEyn§o& sHE
subscri ber nunber (e.g.,. PBX) 1 n several |ocal exchanges and then, in
t he subscri bahe present invention are handled efficiently andgng. |Ocati0n

server, 10 Mligedoley M Al (A0 ASud QeMhEN; hOEA 0n, 18XERBNGELINR cal | 1O

such subscri ber nunber shoul d be routed. Such determ nati on be made
on any of a mmtbeplled pArijgsesre scpimegsedepenthngane enehanye ri‘ettﬁmg

caller's 5 ggogr, aphhgé e d 1482005 Eﬁﬁ“sdﬁ%b&hﬂgrpﬁéé&@ﬂyﬁngggve?tC Tﬂ%s o

al so possible for the subscriber location server to route
di fferent netowdgisatiepenidiard SHCRINGY PPe&cofiehrteyes whefbpagtisezhldy the

cal | ed papty At l @eéif’é&é’d‘)'&ﬁ%ld@c& thkl numbe £8ldMlt@RLRPOAE 1S Deing
used or a fixe one In so 10 doing, the subscriber Iocatlon server

returns a fi mmaanefu&n suchf gpser cidlg Giedl éenpRiERiiedand anseed R ef i x

for a fixed ¢a11 using the CAPN parameter so that there is no conversion

for calls outgoing from the number relocateability domain.

15 The subscriber location server of the present
invention knows where each subscriber is located.
Accordingly, the subscriber location server owns all numbers
which are possible to port in the domain, and thus is the
donor exchange, thereby simplifying administration.

20

The present invention also offers scalability. It
ig possible with the present invention'to have a call
forwarding service in the subscriber location server (e.g.,
NAPS), for example to be used when forwarding & call within

35 a same charging or tariff zone. In such forwaxding, the
subscriber location server returns an NRN for the location
to which the call is to be forwarded. In a similar manner,
it is possible to define the same subscriber number (e.g.,

PBY) in several local exchanges and then, in the subscriber



connection. This permts the possibility of a subscriber havi ng t he

sane nunber for both cellular and fixed phones. Changi ng bet ween
cellular and fixed phones can be based by 15 the subscriber |ocation server
automatically on such actions as the subscriber switching on/off his
cel l ul ar ph®iteP8E6py ot her subscriber procedures (e.gPCTSESEHEber
sendi ng a directive to the subscriber |ocation server). 20

The present invention makes it possible g _connect a renote subscri ber
stage (RSS) to nore than one | ocal exchange. This provi des enhanced
security on outgoing calls from subscri bers connected to the RSS in

question. For locateumfiyes f tg Ppket2 i@ méRehafge® s Fautibdisht Aec®ES is 25

connect ed ei t BgrnfAbd Scy daa10Wb ShcSesiee bRk ABIPELNSHRAG be PUr pOSes,
the RSS can be connected to a second | ocal exchange, thereby affording

its subscribergued@ti nikal detegBigeO S P PRESURRVANY &5 BRI PYPTBEL t he

first local ¢ £XE8&NAKich as depending on the originating caller’s - 56-
Advant ageously, It is only required of exchanges t hat the exchanges be

abl e to quéry9oenerarRibsts i e 8€afrvn callingr PartiheibRice$$gry Ahdihandl e

the returned gﬁi%lo(g,agéméwqor the PE@bd e NZD) 100R ¢ LN\ e BRYORE, LI S
exchanges need not be 5 upgraded with hardware or software.

The Network ReatingtPréfiierenkrreteeifhdaierenddpg on the type of access

being used by the called party at a certain moment, e.g., if
a cellular phone is being used or a fixed phone. 1In so

10  doing, the subscriber location sexrver returns a first prefix
for a cellular connsction and a second prefix for a fixed
connection. This permits the possibility of a subscriber
having the same number for both cellular and fixed phones.
Changing between cellular and fixed phones can be based by

15 the subscriber location server automatically on such actions
as the subscriber switching on/off his cellular phone or by
other subscriber procedures (e.g., subscriber sending a

directive to the subscriber lccation server}.

20 The present invention makes it possible to connect
a remote subscriber stage (RSS) to more than one local
axchange. This provides enhanced security on outgoing calls
from subscribers connected to the RSS in question. For
example, if a first local exchange to which the RSS is

25 connected either fails or is out of service for maintenance
purposes, the RSS can be connected to a second local
exchange, thereby affording its subscribers continued
service despite the umnavailability of the first local

exchange.



gquery fromthe subscriber |ocation server can be used in conj unction
W th subscriber servers such as call conpletion 10 to busy subscri ber

(CCBS) and call conpletion at no reply (CCNR), and al so can be used in
dobal Title Analysis in SCCP. It has been nentioned
above, for eW&PBEE5% n 15 connection with step 2-2, an excH&TREIHHHE
det er m ne whet her a called party nunber is within a series of nunbers
whi ch has the nunber relocateabilityfkunction of the present

i nvention. Each exchange in the domain is provided with the series. It

is possible that some of the subscribers 20 connected to a certain |ocal
exchange may have the fifisatagecusly o ddt d4pPPHY yF §BHKG e OF i e¥changi@syi t hi n
the series) Wahhe the emﬂﬁ@eéub§%bl@rﬁ) @9@990&1%1 dubsichensaNEo@xghange may
not have the nunber portabilit %W@% é ., not be within the
series). The $8FVBE YREP AR&R§E2HY T4 lg the c%ﬁF%ﬁﬁﬁﬁ’NRES‘%%ﬁl%Q%QﬁpIe

upon growt h ogrbb@xdmw EdrO xbeingle MoyRESthis SHHmIgey AUEsigla ok the
series, there

uir enl ar gene of the series. MNoreover, sonme
nunbers may nd SFaQEd‘bég¥€P685?€%‘%é Cgﬁaﬁrﬁs nunbers for test calls (e.g,

for testing trunks to particular destinations).
-57- The resent gnventlon wor ks for all types of
subscri bers, POTS (pl alrIH‘“é’oIr“(‘i3 FEF B pFiHe "y EFBRT % (PN ret“EFﬂ@e@‘?"&’-’ed

servi ces di gi t@krpef ¥&u khe BABxcmmr |1RBXion s&€OReHaedbeubsed ihers.
Mor eover, the present mveni]t interferes ver I|tt| if at all, wth

exi sting ser viFEBIURRELoN Wikl SH ?ﬁﬁﬁqﬁf SFEVEER TS SR v%??”%ﬁﬁ%?nto
introduce.io toFBhseXSUBYcibkele (PCESEHnd BUENt E6fplek iIOAMRAEt | Lepiivt h

{CCNR), and also can be used in Global Title Analysis in
SCCp.

It has been mentioned above, for example in

15 connection with step 2-2, an exchange may determine whethsr
a called party number is within a series of numbers which
has the number relocateability function of the present
invention. Each exchange in the domain is provided with the
series. It is possible that some of the subscribers

20 connected to a certain local exchange may have the number
relocateability feature (i.e., be within the series) while -
other subscribers connected to the same exchange may not
have the number portability feature (i.e., not be within the
sexies). The series may change over time. Such can occur,

25 for example, upon growth of the domain to include numbers
formerly outside of the series, thereby requiring
enlargement of the series. Moreover, some numbers may never
be relocateable, such as numbers for test calls (e.g, for

testing trunks to particular destinations).



services such as the followng: (1) direct dialing in (DD, which is
used to make calls to digital PBXs including the 10 extension nunber); (2)

mul ti pl e subscri ber nunber (MSN, which is simlar to DDI but used on

| SDN basi c access to set up calls to I SDN term nal s); o‘g 1‘) connect ed
line i deMQ 9% E%Fi on presentation (COLP); (4) connecte Gh/FgTi0L746
identification restriction (COLR); (5) calling nunber val i dati on (used
to approve that a received nunber from amgy. | SDN term nal or PBX is a
valid nunber which can be used by the switch and | SDN services); and

(6) connected nunber vaI i dati ig. 14 is_a schematic
view of a domain 1420 iR'E prthlﬁvmnﬁ’%kfbeﬁ%% F¥PFEi 8fis cal |

i dentificati onsubscriMEED) Emra/i(peam Fd>gi nbclepnswmmeﬁng I8pkn having a
subscri ber S123 connected to r.st excgang%ldocal exchange
1422(1)] and a'*A\H5§EPFB S%’lvibce(?oﬁh%’cft “te&wﬁr d"fod&PB%xchange

[l ocal exchangﬁx&ﬁiﬁéa)%ubsdiﬂﬂ@rbOCaWoreove&xChﬂémﬁﬁhsb%izﬁﬁﬁeﬂﬂﬂoﬂ422(2) are

servi ced by NAPS 1430. 430 st dat abases, .particularly
dat abase 1440 ° “J&c?r‘"ereﬂflry 5b8set £1] %Seﬁb&é e PIgseRpRERS 0
denom nated modtenheknoass raezfebnaencedmgm,r dls 49:3;vuat§y ttae iaxXeepheON that
each subscyri ber'

record has a 1598 G*PARAE1 11115y PAESERE HaRtionsts °°’%P£“11br18eH%F‘F| cati on flag
(MO F) - Dat aleasdced44dudis aonhectelllowing:0 NAPSH{4RME doaloggnehi cdmys cal l

Ut putdevi co "B iER45° BHh G MR VB PALEH O CAPLRT by oo PRAEIUSS dbtRe 1441

can be quewni ec:afrasibs mmmaent;s (Outypul tigd of enbared tsi Siumberandéo)y

reporting. which is similar to DDI but used on ISDN basic access to set
up calls to ISDN terminals); {3) connected line
identification presentation (COLP); (4) connected line
identification restriction (COLR); (5) calling number

15 walidation (used to approve that a received number from an
ISDN terminal or PBX is a valid number which can be used by
the switch and ISDN services):; and (6) connected number

validation.

20 Fig. 14 is a schematic view of a domain 1420 in
which a NAPS 1430 performs malicious call identification
{MCID) services. Filg. 14 resembles Fig. 3 in having a
subscriber 8123 connected to a first local exchange [local
exchange 1422{1)] and az subscriber 35125 connected to a

25 second local exchange [local exchange 1422(2}]}. Both local
exchanges 1422(1l) and 1422{2} are serviced by NAPS 1430.
NAPS 1430 has two databases, particularly database 1440 and
1441. Database 1440 resembles other databases denominated

herein as reference numeral 40, with the exception that each



In action 14-1 of Fig. 14, subscriber 125 requests |10 the nalicious call

identification service (MCD) of NAPS 1430. In response to the request,
the malicious call identification flag (MCIF) is set to "1" as

i ndi cated in Fig. 14. Wien a malicious subscriber S123 places a call to
subscri ber P83 ndi cated by action 14-2), |ocal 15 é’%ﬁ&?f{j’é”“ﬂzz(l)

i nqui res of NAPS 1430 the NRP for subscri ber S125 (action 14-3).
However, noting at action 14-4 thatgghe nalicious call identification
flag (MCIF) has been set to "1" in database 1440, NAPS 1430 does not

return the NRR,= xx2_f{ cal _exchange, 1422(.2), but.instead 20 returns
at step 14-5° qu'ré‘&gtrel’c‘mr%gé%r*l%ésf it )fée?%c% ok 2fi(léa)ed as It?;l’a’T?JD]ﬁ:l(Oé’.Sg.,
subscri ber RixXonneotéditatiocdlagxdManpe. Datlad2del)4dh Fs Oeorbetefis

i ndi cated by_actiqQn.14-6, the LI, . IS ut ed by l.ocal exchan 1422(1)
to the police 3{%%?&%%0 tO(goﬁgn%rlilﬁé?u?@??Ilgxcﬂ%’rf"%i}?“sﬁﬁ%e 430

| oggi ng 25 swlErtl@dodat Batabadeed 440 thecomhéctialitccahl ohopdatahase

1441. Actjon, 14-8 reflects generation of_ output g, oper at or
request fgor ja%'{’drré?tuic affy® ol"nn(;etee nf’ﬁgd?fﬁPf%Y’OLFsd t%a“cgﬁgg?ﬁ?%r]r?&t' on

col l ected i catlattmbameriddland its contents outputted for analysis -59-
Thus, malicious,calls ip.the systemof Fig. 14 are rerouted to an
alternate | GUR%n “SHER 449 a police station so that the called

subscri ber need not be victimzed. This call routing to the police

subscri ber " even bef or 65 2ECFlt T2 oFi Pat! e fnciERemtREr orh A SkRl e
party numbertiy malicabuthealblicemtiffathbhon service (MCID) ofbiiidd cations of
the SVSte”‘Cﬁééﬂ.Q'1%4r£25éﬁ§§3to the reguest, the malicious call
identification flag (MCIF} is set to *1" as indicated in
Fig. 14. When a malicious subscriber S123 places a call to
subscriber 85125 {(as indicated by action 14-2). iocal
15  exchange 1422(1) inquires of NAPS 1430 the NRP for
subscriber S125 (action 14-3). However, noting at action
14-4 that the malicious call identification flag (MCIF} has
been set to “1"™ in database 1440, NAPS 1430 does not return
the NRP = xx2 for local exchange 1422(2), but instead
20 returns at step 14-5 a predetermined NRP for a local police
station (e.g., subscriber PD connected to local exchange
1422 (1) in Fig. 14). As indicated by action 14-6, the call
is routed by local exchange 1422(1) to the police station
{subscriber PD). Action 14-7 shows NAPS 1430 logging
25 selected data related to the malicious call to database
1441. Action 14-8 reflects generation of output, e.g., by
operator request for automatically, concerning malicious

call information collected in database 1441.



10 storing in database 1440 certain calling tel ephone nunbers for

whi ch the called subscriber desires the MCID service to be selectively
i nvoked, so that only calls from known of fenders are rerouted. The
infornation gl N dat abase 1441 includes, for exanp) f or _each
call the cal %%ﬁgine 15 the calling party nunber and exgﬁﬁﬁﬁ%mﬁfﬁ t he
called party nunber, the called party exchange ID. In Fig. 14 it just
SO happens that the police station PEsis |ocated at the same | ocal
exchange 1422(1) as the malicious caller, although such need not be the

case. Moreover, it Sho‘fhgsbean%t&%uéocaif'Qtln wher gé,ggg@ogz |Ea§ e, 1Qa%%gases

1440 and 1441 can be for on the sane storag i Um rather an on
t wo di st iretoutedi oagnshbigrnaterilgeatiion Ruchhes, aapohtxte csrtaj:zioﬁ t he

NAPS 1430 cand gt Lhe eall &os&d%%rgbg,%eéé%cg% B pietlaidal | fpt pe

calling party e ange by se ectin roma pl ura *8t ati ons
in its databasell resttihgr thethe pollphesmm%(‘}eeahheapmh@ simort del ay

(e.g., 10 sec gﬁ b 0 utln f the call to
the pol i ce53 “E‘Q%Yaﬁa @récﬂ% S{h%hglg?%gu%w%qb%gﬁﬁ tarY g) TS f the
call is to trnhelnahiouuGGStglthﬁ; &4l tbd @tdmnauybea}led party number or

- 60- e obl€cRIE o nvention thus provides a tracing of
the exchange aolr'r trzlﬁodgJ Prgm ;{5% a call originated. The exchange (node)

ID or NRP is avail able together with MC D (malicious call

dent i cation) servi coafBecOldAMERInS AdEHNBY ¥eg Auded in this
e

regard: (1) a manual request agai nst t su SCI’I {oca I'on server is
perfornedi® siprirge ipedgbabase dHH0 cartain l@lrignghéele@mriﬁ)mun@z):st he

exchange 1D igLiblith $6B!c2P1ék |RGRLLEHe MWl R che uCTIHRN G PPN " ON
| SUP; (3) in an originating exchange,
be selectively invoked, so that only calls from known

offenders are rerouted. The information stored in database
1441 includes, for example, for each call the calling time,

15 the calling party number and exchange ID, the called party
number, the called party exchange ID. In Fig. 14 it just so
happens that the police station PD is located at the same
local exchange 1422(1) as the malicious caller, although
such need not be the case. Moreover, it should be noted

20  that, where appropriate, databases 1440 and 1441 can be
stored on the same storage medium rather than on two
distinct media as shown in Filg. 14. Further, at action 14-6
the NAPS 1430 can route the call to the closest police
station to the calling party exchange by selecting from a

25 plurality of police stations in its database. Yet further,
the NAPS 1430 can cause a short delay {(e.g., 10 seconds) to
be interposed between the routing of the call to the police
station and any further routing of the call (e.g., if the

call is to then be routed to the called subscriber).



10 the exchange identity is added as a prefix in front of the A- nunber ,

in the term nating exchange, the prefix wll be renoved agai n, before
bei ng presented to the called party. In a case of interworki ng vvith
non- NRN dormai ns (whi ch are unabl e to renmove the NRP), the NRP

removed by tW@/LRE8 15 exchange within the rel ocateabili tfcaf%%ﬁ’%”ﬁe g., .
transit exchange, so that the calling party prefix is not presented
to the called party. If location nunber .gg-used as in the second
alternative, the Network Routing Prefix (NRP) of the calling party can

beutlllzed(l..,NRP+drect Y. 20, 0f th ).
The present invention |lsheoé)r‘f i §|£a "o nbctlﬁé‘ hus sfl’fbov I ber §$ %rg’yt%fe
subscri ber neetenekchsivis et medpubtome whichoh aahbvmﬁlgm.aatedy ntidber when

t he subscri ber_r Iocat 5 [ s fhe. ikny t|on so affor n

addi ti onal me&&T F’ ?%cfde riI\I}/{g(??OI\E{%IS SU s',a(‘:’raﬁge]?g e%lh ch‘ | onger
be possi bl @atiacilet eraalie iiaanmhfbd:atgemgraphirb@d pa‘mle ®61Ho'.tvmm a

Gir te‘g't o j”ﬁﬁ” ! 2 Ll 85088 MIPLELY s O¥a ARINEE B d: (1) S”bscr : bef

Wien a subscr irkehesddsgdimdthehes sbiseeitiidrotoaatliérs servern@slp@gﬁfrmsm use a

directory nu that directory, nunber ,_Shoul d. nornal |y returned (by
the | at est srer}g\?’ CBepPREF YL AT ap}élf%ata‘-‘m Jéde Hier ri-C8f Ig& Iﬁ“tﬁ SLS or

NAPS (or a 5 mmichhfgentk isystiehpraseht rdi @al edsesorbeiungekr e 4 or

reassi gnment t0 agot herunfbubs,cr b%m, (3) in an ori m\é\@llne EQC |nvent| on has
been parti cul afieyEEhEWH g g ¢ ange

16 the exchange identity is added as a prefiz in front of the
A-number, in the terminating exchange, the prefix will be
removed again, before being presented to the called party.
In a case of interworking with non-NRN domains (which are
unable to remove the NRP), the NRP is removed by the last

15 exchange within the relocateability domain, e.g., a transit
exchange, so that the calling party prefix is not presented
to the called party. If location number is used as in the
second alternative, the Network Routing Prefix (NRP)} of the
calling party can be utilized (i.e., NRP + directory number

20 of the calling party).

The present invention is beneficial to the
subscriber, since the subscriber need not advise the public
of a new directory number when the subscriber relocates.

25 Moreover, the invention also affords an additional measure
of privacy to subscribers, since it will not longex be
possible to determine in which geographical part of a town a
certain subscriber resides merely by analyzing the

subscriber's directory number.



and described with reference to the preferred enbodi nents 10 thereof, it

w Il be understood by those skilled in the art that various alterations
in formand detail may be made therein wthout departing fromthe
spirit and f the i nvention. 15 The, i nvention applies
not only tgﬁégﬁg%%teability of tel ephone nunbers foreP Eé%&ﬂ%%rs, but

al so includes rel ocateability of tel ephone nunbers for

t el econmuni cat i ons systens resourcessl-such as software, for exanmple. In
this regard, when addressing software, a tel ecommunications 20 resource

number Pdentifier can pifed MSeLbeH:tPol A HiRTher suSddNAebheha(f6F) of

the routing or address nmessage in [ieu 0 Irectory télephone hunber.
I n such case,na BengSF to ussolt diinsctoey nouwerdehhifi @frartaret wamkerouti ng

prefix (NRP) _, f r nt. i [ i addLLLon Lthe T
prefi X (NRP) enoulBl nbBfia PP oL D¥AOAT (B IheAITLLLONARAIC LBSOULER
i nvention i ntwhiachighest higrelrgbiicel ptaysr tof SLSper VIARRe(drs acl ai ned are
defined a £.Q . . t %ﬂggpi at. t havi ng

subscri ber% nﬁnr%‘telr"%gx\é? eﬁyosctaefniagﬁit SJ"?% e sys?t%e%gﬁirpﬁ% ﬁfgp:r

a plurality cfeassdbangrs isetneshenheds adlbes . are connected; and 5

a subscriber |ocation server accessed by the plurality of exchanges,
for each of a plurality of. subscri bers the subscriber |ocation server
havi ng a changeabl #hingpineg infeat sabdwsi beennpabercuHrely skbwnr k

routing prefix,. . : . I 0 e i.n onnect ed
to | "sbibscriBerE gRtbeh il ERRCERIHL] sher PrREEOAE HhudRilintS

10 thereof, it will be understood by those skilled in the art
that various alterations in form and detail may be made
therein without departing from the spirit and scope of the

invention.

15 The invention applies not only to relocateability
of telephone numbers for subscribers, but also includes
relocateablility of telephone numbers for telecommunications
systems resources, such as software, for example. In this
regard, when addressing software, a telecommunications

20 resource number identifier can be inserted in the address
signal field (ASF) of the routing or address message in lieu
of a directory telephone number. In such case, the ASF
contains the node identifier or network routing prefix (NRP)
of the present invention in addition to the resource number

25 identifier.



whereby, as a calling subscriber initiates a catl, a cal | ed subscri ber
nunber is forwarded to the subsi@é?w” il i L4 ON server, whereupon the
subscriber |ocation server 15 deti@kh g&ﬂﬂ” Lgﬂnimork routing prefix for the
call ed SeRssEdsper number and’transim t's shesnet wor K r opgt/Bhyo1746 PT €F i X
to an exchange connected to the calling subscri ber, and whereby a
concat enati on of the network routing prefix and the called subscri ber
nunber replaces 20 an address signal fieéd-of a called party paraneter such
that the call can be routed. 2. The systemof claim1l, wherein a

change of connection TheOémbdieneaickeds sths cidviagr ibhoth aydidistagexchange to

a second exchange invol ves a reqapglng in the subscriber | ocati on

server of the*eHYddesnbRPTHerhHBFbELledom H Fadbedorke rrtingg geefi x of

the first exchangest:0 a network routing prefix of the second exchange.
63 3. The systemof claim1l, wherein the exchange which routes the
call includes the concatenation of the network routing prefix and the

cal | ed subscri bemn punBebmintinfdktionsndyRbiy B AMGALULESH b MRERa0€.

4. The systemof claim 3, wherein the exchange which routes the cal

i ncl udes’ t he XORCREERRELBY oFe OMIEPWEPRPT L8306t i ng prefix and the call ed

subscri ber nunber in thepiluraddhess skeRahgdd edwabnt bRiGRldLd Aty nunber
5 paraneter. 5.. The system of claim4, wherein the network routing

prefix conpri¥Resiedy cRARY CTNANG PeVIRY H e RaRYENREe  which the
cal | ed sugscridegitiiFsegpnnect ed.

a subscriber location server accessed by the
plurality of exchanges in the domain, the subscriber
location server having a changeable mapping of subscriber
numbers and exchange identifiers;

10 the plurality of exchanges being connected to
subscribers and to the subscriber location server whereby,
when a calling subscriber initiates a call, a called
gubgcriber number is forwarded to the subscriber location
gerver, whereupon the subsc:iber location server determines

15 & called exchange identifier for the called subscriber
number and transmits the called exchange identifier to the
an exchange connected to the calling subscriber, and whereby

the called exchange identifier is used for routing the call.

2. The apparatus of claim 1, wherein a change of connection

of the called subscriber from a first exchange to a second

exchange involves a remapping in the subscriber location

gerver of the subscriber number from an exchange identifier
5 of the first exchange to an exchange identifier of the

second exchange.
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6. The system of claim 4, wherein-the-exchange which routes the call

I ncl udes a tel ephone resourc . ifier in the address signha
field of the called partj! E @ # ’;=~. %r. 7. The system of claim
as «Cal | sets a RigFReS701746

3, wherein \Q,Bgs,%gfpange whi ch =
rel ocateability flag in the |ndustry standard routing nessage. .
The system of claim 3, wherein the exchange which routes the call sets a
nunber relocateability flag in a Nat1h3e of Address Indicator (NAlI) field
of the called party nunber paraneter. 9. The systemof claim1,

wherein the systeRLCOPRIAR% o clafundamershsekd haic-H-pgati on server to
whi ch each exchange i n_the Iural | t%/ﬁ?of exchanges i s also connected,

64 5 the ré@ifBaRPUttHIS G87-Y bR&HHP LopvERrL S HGRGNEE for each of

the plural subgetibess fherTaRRLBPfstERGH Pehiting nMi¥&ERgE . and network
routing prefix , and wherein the systemfurther conprises a controller

for coordinating t he mappi ng of the subscriber nunber and the network

10 routing prefifnkNab e Ss oFi e@&rhopatm@&e&ﬁrmeé AitthahB8 whick edundant
subscri ber | ocati on server.. he system of claim1l, wherein the

subscriber YOULEEaER®FREr \?@Flﬁéﬁﬁr?}%%§aa'18§t §XehAnEs HARREAEIRRCH
rel ocat eabl e slBgerEbErs1UHHIC K ieDdl B $YHI8RG Barty number parameter.

5. The apparatus of claim 4, wherein the exchange which
routes the call includes a concatenation of the called
exchange identifier and a called party's directory number in

an address signal field of a called party number parameter.

€. The apparatus of claim 4, wherein the exchange which
routes the call includes a telephone rescurce number
identifier in an address signal field of a called party

nunber parameter.

7. The apparatus of claim 3, wherein the exchange which
routes the call sets a number relocateability f£lag in the

industry standard routing message.

8. The apparatus of claim 3, wherein the exchange which
routes the call sets a number relocateability flag in a
Nature of Address Indicator (NAI) field of a called party

number parameter.
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assomated with a paired network routing.prefix in the 5 system 11.

The systemof claim 1, whefein the subscriber | ocati on server includes
at |least two network routi a[uﬁﬁeﬁor the call ed subscriber nunber,
and wher ei §q gg/15d56€ subscrma Ha i ver uses sel egdtamromkderia to 5
sel ect between the two netwoerke¢routi*ng®prefixes for transm ssi on.

12. The systemof claim 11, wherein the selection criteriais
predetermned criteria stored at the -64subscriber |ocation server.

13. The system of claim 12, wherein the sel ection criteria i s dependent
upon time of gcal 't'h@'a%ﬁﬁ'iﬁﬂts oF claim 14. wil&fe sy RMaBHa th absMpkd.sashar ei n
the sel ection criteria is inputted by a subscriber and stored at the

subscri ber IBE@F?@#ﬂ%xﬁupéFrlber location server to whigheeamh@athapgeent

Ofice 5 in the pluralityPSd d:AteRabkonal aAplde@kike8d, the 15. The
system of claim 11, wherein ,a first of the net wor k routlng prefixes is

for a fixed $8BYRHdHeBUPSCELREX | IATaEAANaSSRGN R 160 PABLIRG Ve ImapRitiong

prefixes is of £@bscdriBali hEmB&RS Gridd@kch@hd | Rentifiersb. The system of
claim1l, wherein one of the at |east
a controller for coordinating the mapping of

subscriber numbers and exchange identifiers in the
10  pubscriber location server and the redundant subscriber

location server.

10. The apparatus of claim 1, wherein the subscriber
location server comprises a data base in which each
relocateable subscriber number in the domain is associated

with a paired exchange identifier in the domain.

11. The apparatus of claim 1, wherein the subscriber
location server includes at least two exchange identifiers
for the called subscriber number, and wherein the subscriber
location server uses selection criteria to select between

5 the two exchange identifiers for transmission.

12. The apparatus of claim 11, wherein the selection
criteria is predetermined criteria stored at the subscriber

location server.

13. The apparatus of claim 12, wherein the selection

criteria is dependent upon time of call placement.
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two network routing prefixes is for. a cordless term nal nobile (CTM
subscri ber. 17. The systemof claim1, wherein a local exchange
connected to the calling subscri beUuI rgggunﬁig% al | ed subscri ber
nunber to t@g yhascriber |ocation The sys¢-0§ps9bi7ed ai m 1,
wherein a eway exchange connected t'o Mec&ive a call from an
non-relocateablllty domain forwards a call ed subscriber nunber to the
subscri ber | ocation server. 19. ThetBystem of claim1l, wherein the
cal | ed subscri ber nunber is a tel ecomuni cations resource nunber
identifier. 1, 20c IbSasystemobighal 11 wiheiel Rnkhee sihiscd ber

| ocation server determnes a status of the called subscri ber nunber
prior to tramsriteriiaglis hEnRWitast dyasi enbscrigien padnstasek atoltieng prefi x
and the call %@b%gb§gékb§5céld}y@&%er 21. The systemof claim1,
wherein the system conprises a domain which is subdivided into
subdomai ns, and wherein The Swedi sh Patent office

PCT Intenatiqnal ARBl hGakMtus 0f61aim 11NGmRIN fEE,{»Q@rof rises:
a plurality of 'subscriber |ocation servers, 5 there being a scri ber

| ocati on ser &chppgeeidentifiefimhdendrs, aaﬁﬁ‘%@@ﬁﬁ*lbﬁrmeﬂw th a
determ nation, r:20ahdi 89 {18 WliShnek §BenPl 49 i1y 188 a mobile

subscriber location.

16. The apparatus of claim 11, wherein one of the at least
two exchange identifiers is for a cordless terminal mobile
{CT™M) subscriber.

17. The apparatus of claim 1, wherein a local exchange
connected to the calling subscriber forwards a called

gubscriber number to the subscriber location server.

18. The apparatus of claim 1, wherein a gateway exchange
connected to receive a call from an non-relocateability
domain forwards a called subscriber number to the subscriber

location server.

18. The apparatus of claim 1, wherein the called subscriber

number is a telecommunications resource number identifier.

20. The apparatus of claim 1, wherein the subscriber
location sexrver determines a status of the called subscriber
number prior to transmitting a called exchange identifier

for the called subscribker number.
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subdomai ns a cal |l ed subscriber nunber bel ongs, a sel ected one of the
plurality of subscri ber B S v Is 10 accessed in order to obtain
t he network routing prefJEEEmHEW:ﬁWH ’[@

0 | I ed subscriber nunber. 22.
The syst emy@fosgszes m 21, wheréin-the at Feast one of pdvesmofiotdze
plurality of subscriber location servers has stored therein both (1) a
primary subseries list for the subdomain ordinarily served by the at
| east one of the of 5 the plurality of~®ubscriber |ocation servers, and (2)
a backup subseries list for another subdormain; and further
conpri si ng: a master controller mhich sel ectively enabl es

usage of thelat Mbastppreatofs dfecdbinhk, ptheralint yhefdd@isuliscri ber | ocation
servers for éﬂﬁd&b&ﬁ@g exehantBonainkdedd fur®1hoknt NeorNQt her domai n.

23. The systenl%g claiml1, wherein for at |east one subscri ber nunber
the subscri HRTHEZaEPBAT §8§%/er has two al ternate exchange identifiers,
and wherein the sabsturdiantyl ofasibscisdrareioset foh ssdverget vhgke r out i ng

5 prefix sfr%evh]%%e t)éﬁbé‘!:fﬁﬁé@ﬁ%c@%%ﬁ‘“&@r&e@?o&f LELE subdomaify- %&;e system

of claim23 rein a first ternate exchangé i ntlflers
is for an exXgiRFegd: of® accorqﬁﬂﬁelg*ﬁ@t%wﬁ%@%ﬁm&naté%%oﬁ&ﬂ%ﬂﬂlpﬁet?mo
al ternate exghangef theipbntdlfiter ofi subdomeaimsexchabped dfuraciixed net wor k.

The SWEd'Sthﬁ&%ﬂIbgﬁgh§§ a selected one of the 915@2ii€%%ﬁ£ational

Application he system of
clai m 23, whBiRsSTiRer; FEapon FervREs is %HQ%ﬁsﬁéténe%ﬁﬁﬁhéé PREAtRfiers is
for an exchatige exkchange idmitilfdemetfunrkhe wheleidnstibecsihse nulBexr| ocati on
server sel ects between the two alternate exchange identifiers in 5

accordance with a_ predefined |fput to the subscri ber
22. The apparatus of claim 21, wherein the at least one of

the of the plurality of subscriber location servers has
stored therein both (1) a primary subseries list for the
subdomain ordinarily served by the at least one of the of
5 the plurality of subscriber location sexvers, and (2) a
backup subseries list for another subdomain; and further
comprising:
2 master controller which selectively enables
usage of the at least one of the of the plurality of
10 subscriber location servers for obtaining exchange
identifiers for the another domain.

23. The apparatus of claim 1, wherein for at least one

subscriber number the subscriber location server has two

alternate exchange identifiers, and wherein the subscriber

location sexver selects between the two alternate exchange
5 lidentifiers.

24. The apparatus of claim 23, wherein a first of the two
alternate exchange identifiers is for an exchange of a
mobile network and a second of the two alternate exchange
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| ocation server, and wherein the predefined input is one of activation
and deactivation of a nobile phone The system of claim 23,

: 26.
wherein a first of the two altaﬂﬂggﬁﬂé agﬁgggigﬁentifiers is for an
exchange of 991526001 | € network, & ISER: ber lppgakd-pger ver
sel ects between the two alternate exchange ident’ifiers in 5 accordance with
a predefined input to the subscri ber | ocati on server, and wherein the

predefined input is a command sent viéd-the tel econmuni cati ons systemto
t he subscr,i ber  Location fser ver. The system of claim 23,

27.
wherein the sHIERFLREFTS 18 [fOZaPP o SUIES: OLef bt h SERIERX he t wo

alternate exchange identifiers in accordance with a predefined

i nput to the bsci LORFS - Wh | D edef i.ned. | hput
results int h?és'et ﬁlén)gé%éﬁgﬁrﬁgl ?fi (gﬁés/ﬁ( ES'CEF%’% e%i |r(%qe:1t ggn&?? g‘g‘]’%o wherein

one of the tw§lternafs FAEERIEKRGHTEE isFentFf FeF 21 £xchangacphirre
i dentifier mobf. 1 amexeddngehseein ngramsuakbtel bat €.detdbhoBeradel Wherein

when the maligj ldenti.Li [ i S, Ll _is-~routed to
the alternat e%leg%g%&?%tﬁ%% rth%&%érh%e)ﬂ:s?gt%g% %?é‘ﬁ“a‘%eﬁé%gtg erel 't he
alternate 5 3CGRALRREE 6lth FoPreeekingd daput to tip subperiherem of claim

23, wherein thecaubssriderer, antioshéraim shevpredetianis ihgthveesn dhe Jawo
alternate . : . : ' Pat.ent O fice

PCT | nter nat i gﬁgﬁv%%?l? Caar%di gﬁactlvatléq'%fs\éegéaﬁﬁe pthone. 68
exchange identifiers serving two respective alternate facilities in

accordance w t2s.0e0ns adpaaitubebat i n0f23, wherein a first of the two

alternate exchange identifiers is for an exchange of a
mobile network, wherein the subscriber location server
selects between the two alternate exchange identifiers in

5 accordance with a predefined input to the subscriber
location server, and wherein the predefined input is a
command sent via the telecommunications system to the
subscriber location server,.

27. The apparatus of claim 23, wherein the subscriber
location server selects between the two alternate exchange
identifiers in accordance with a predefined input to the
subscriber location server, wherein the predefined input

5 results in the setting of a malicious call identification
flag, wherein one of the two alternate exchange identifiers
is the exchange identifier of an exchange serving an
alternate location, and wherein when the malicious call
identification flag is set the call is routed to the

10 alternate location.

28. The apparatus of claim 27, wherein the alternate
location ig a police station.
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5 the calling subscriber to the alternate facilities. 30. The system

of claim29, wherein the subscriber Iocatlon server selects the exchange

identifier of the cl osest of t 5 lities. 31. The
system of clajd¥hdis Wherein other ]5# I dent i pre&rd7R®ras
|ch of two exchanges

subscri ber nunber 1s the sanme regardl°e5$

mwmm
<4m-n¢

corresponding to the two alternate exchange identifiers the call is
rout ed. 32. The systemof claim1, -éBerein at |east two of the
plurality of exchanges are connected to a PBX of a private network.

33. The systed?of TieaiEpPeratieref Flain édst vhewe bt e BUb‘*BF@P@h ty of
exchanges ar elsediirei edrivert sole@spestiveen th&BXeo ofl erpeyabgcmaigwr k, the

tuo PEXS DeINgalittiere gg@%f@éﬂ% Teshl 900 DAL FATE Seooge

i dentifier. clarm
| ocati on ser vRECOBIANES PRE cﬁ?‘Pglfﬁ?l'&C@Iloé’@éﬁtm OﬁML‘Lh*? caliéspect to the

cal ling subsceibesriefr thetht dbasinareoratilitide. plurality of exchanges

connected to the two 5 respective PBXs of a private network. 35. The
system of claim1l, wherein the subscriber | ocation server is accessed by
a predefined $% ot oS 2ppREatus prledefEiifed Spr vherxwin ithsl subagrbper of | NAP and
TCP/ I P. BEcatlita: spsivem oéladdl Mhk, ekdhbh@E LRAYIFSLRIof the

The Swedi sh Paigggséjf %ePé té£ﬁ£¥'n%%EQTaLlégpl|cat|on

31. The apparatus of claim 23, wherein other than exchange
identifier the subscriber number is the same regardless to
which of two exchanges corresponding to the two alternate
exchange identifiers the call is routed.

32. The apparatus of claim 1, wherein at least two of the
plurality of exchanges are connected to a PBX of a private
network.

33. The apparatus of claim 1, wherein at least two of the
plurality of exchanges are coanected to two respective PBXs
of a private network, the two PBXs being tied together by a
link and having a same exchange identifier.

34. The apparatus of claim 33, wherein the subscriber

location server routes the czll to a cleosest one, with

respect to the calling subscriber, of the at least two of

the plurality of exchanges connected to the two respective
5 PBXs of a private network.

35, The apparatus of claim 1, wherein the subscriber
location gerver is accessed by a predefined protocol, the
predefined protocol including one of INAP and TCP/IP.
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69 a renote subscriber stage through which at | east sone

of the subscribers are connected to a flrst | ocal exchange and a second
| ocal exchange; and 5 ke el B s scri ber | ocation server

sel ects wWREdAeRR an exchange“éﬁ, aa; |13 he first lpgakemniies €XChange
and an exchange identifier for the Second | dcal exchange, whereby a
call to a subscriber served by the renot e subscriber stage can be
routed via either the 10 first |ocal exclkénge of the second | ocal exchange.
37. A nethod of operating a tel econmunications, system t he net hod
conprising: 36. The aPPa&éFPﬁlﬂé claim gy bUErf CQWHE%?FBE server, a

changeabl e napping of a &ahst6|émb5dnﬂnmarsaadeatmmmmmwMmﬁchoatligamuefix
for each of p%ﬁ& 1$é&%r5%e conﬁ¥é£§ﬁn ¢ a first 10%“
T T |at|on o

connection w a ca i ng subscrt
forwarding a e¥Fhanpes @scai FEFORY rﬂﬁﬁal excpﬁnﬁﬁe afbscri ber | ocation
server; 10s dame&ﬁunlt@azﬁuﬂémtlaubsmbcﬁmﬁoﬂ(yb&wb@nsseéaﬁﬁ t he

net wor k out B9 PUEL 1 L9nERGe CAAA SIS ELL bEﬁe £ JLTRELT ARty
using a concat&nation of the 11X
subscri ber nuab@ran EXERaNGH| é@%méhf%r%st%g%%q:o#@ é!%Faéf eécb%ﬂlgeed party

paramet er sucfnhéhaty tahe:aqa.l kocansilesdaieed sbive@ oy thRe remote
t el econmuni caf ﬁgﬁaﬂer stagn n lg'g rom%dn% Pogi\?geflt%emf’ézgt];#ccc%%er

conpri sing fie RUpscriber “Tocation Server,
call ed sub&creb@hamﬂﬁﬂﬂﬁ’*ﬁﬁoﬁﬁﬁoﬂ%t¥ﬁﬂﬂ% esghange prefi x of a first
exchange to a network routing prefix of a second 5 exchange when a called

b i b f he _f , . The Swedi sh
;thﬁ{ICfglce§99esA ééggéﬁ %f Eée}atiqijﬁ Fﬁ%@?ﬂ@???ﬁﬁﬂt%ﬂ&ﬁlFXE%?TW\éHéS

method comprising:
defining a domain as comprising a plurality of
exchangas between which calls are connected and a subscriberx

5 location server, each exchange having a unigue exchange
identifier, the subscriber location server being accessed by
the plurality of exchanges in the domain, the subscriber
location server having a changeable mapping of subscriber
numbers and exchange identifiers;

10 in connection with initiation of & call by &
calling subscriber, forwarding a called subscriber number to
the subscriber location server;

determining at the subscriber location server a

called exchange identifier for the called subscriber number;

i5 using the called exchange identifier for routing

the call through the telecommunications system.

38. The method of claim 37, further comprising remapping,
in the subscriber location server, of the subscriber number

from an exchange identifier of a first exchange to an

THIS SHLET HAS BEEN
This Sheet Has Been Replaced REPLASED

Tt \au L

~




70 exchange to the second exchange - - 39. The method of claim 37,

wherein routing the call I Nvol ves ng the concatenation of the

net wor k routing prefix ﬁﬂ@' ﬂ“c%\ “‘@ " scri ber nunber in an

i ndustry stve@osrsgesr out i ng i 0. The net hod ofcrbeawtd8, wherein
t he concatenation of t he netvvork rout| ng prefix and the called

subscri ber nunber is included in the_address signal field of the

cal l ed party nunber paraneter. 41" "%he nethod of claim 40, wherein the
networ k routing prefix includes an exchange identifier of an exchange to

whi ch t he cakkeHasgdsiciantérfies chrmestedd e*cchan@% whhe aetdidddf cl ai m 40,
routing t e ca voIv i ephaone resour ce nu
identifie #ﬁcr g‘?ﬂgggss?%éhtglcgb% ?ﬁg ’?chlangal éjl“ear% rr‘{%nber

par anet er. axchdﬂge.‘l’he met hod of claim 39, wherein rout| ng the call

i ncludes setting a nunber relocateability flag in the i ndustry standard
routing nessage. . 44. The nethod of claim43, wherein routing the call
i ncl udes set 8kng The waihiodr of et bt 8ahi Wheyeid agpuiting the Matilr e of Address

| ndi cat or (NAI |eI d of; . Lhe | ed par numer aneter. 45. The
met hod of cl &Y % fUr hlglr'l o?rﬂ]perlcalle‘i Bt Nadbd Een g %{ﬁﬁl 3% the donain

a redundant ﬁnﬂss’tr}beﬁtandabrgcaomUHgeu%eageo whi ch each exchange inthe a
plurality
40. The method of claim 3%, wherein the called exchange
identifier is included in an address signal field of a

called party number parameter.

41. The method of claim 40, routing the call includes
forming a concatenation of the called exchange identifier
and a called party's directory number in an address signal

field of a called party number parameter.

42. The method of claim 40, routing the call involves
including a telephone resource number identifier in an

address signal field of a called party number parameter.

43. The method of claim 39, wherein routing the call
includes setting & number relocateability flag in the

industry standard routing message.

44, The method of claim 43, wherein routing the call
includeg getting the number relocateabllity flag in a Nature
of Address Indicator (NAI) field of a called party number

parameter,
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of exchanges is al so connected, the redundant subscri ber

The Swedi sh Patent Ofice ] PCT International

Appl i cati on Hﬁﬂ”i 1; J@EHU@ | ocation server al so
havi ng, for waednseds t he plural 5 phrE e mappi grskssubscr i ber
nunber and network routing prefix; coordinating the
mappi ng of the subscri ber nunber and network routing prefix in the
subscriber 10 location server and the réddridant subscriber |ocation

server. 46. The nethod of claim 37, conprising storing, in a dat a

base of the sulsscri{‘berméuimal odncdrivey7, dgachher compeisicmi:eabl e subscri ber
nunber and a palred net%ﬁ?ﬁﬁdln EQ”&ﬂé“hA%&iL‘é Egguﬁgéﬁt sub Cﬁéégﬁ IEZ

met hod of claim 37, fur
subscri ber | odackohos esamreratto whmiea&tclrt mchengerknrtdm |p1gar|aﬂ;ef:yxeﬁ for

the called ﬁQﬁ&ééb%{ Q%gbggnnégggéi the 589“%%?@%&% selgction criteria

at the subscri®B& Ioc ion Sérver t'o sel WO net wor k
routing 5 pﬂekaxéen server 48soTheviet e obppliagnof Gubdeeiiben t he

sel ecti on cr terl :&%&9§£e£%%ﬂ9 crlterla stored at the

subscri ber | o&&f8h" server SRt hod of claim 48, wherein the
sel ection criteria is dependent upon tlne of call placenent.

coordinating the mapping of subscriber numbers and
exchange identifiers in the subscriber location server and

18 the redundant subscriber location server.

46. The method of claim 37, comprising storing, in a data
base of the subscriber location server, each relocateable
subscriber number in the domain and a paired exchange

identifier therefor.

47. The method of claim 37, further comprising:
assigning in the subscriber location server at
least two exchange identifiers for the called subscriber
number; and
5 ' using selection criteria at the subscriber
location server to select between the two axchange

identifers.

48, The method of claim 47, wherein the selection criteria
is predetermined criteria stored at the subscriber location

server.
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50. The nethod of claim47, wherein the selection criteriais inputted
by a subscriber and stored at the subscri ber | ocation server.

The Swedi sh Patent O fice | et B il Application 51. The net hod
of claimidwowdneseei n a fi rimuﬁm ﬁ%gm}k routing prefipcesersoifer a fixed
subscriber |ocation and a secdnd‘of"the detwork routing prefixes is for a
nobi | e subscri ber | ocati on. 52. The nethod of claim47, wherein one of
the at least two network routing prefixéd€-is for a cordless terninal nobile
(CTM subscri ber. 53. The nethod of claim47, further conprising using a
| ocal exchange. conneaicchddo ofhelzhh |dng whebetni tise dal Seariear driberical | ed
subscri ber nunber to the subscriber_|ocation server. 54. The net hod of
claim 37, furBhBFPERTRty 4Py gyﬁdwgcgéﬁe FCERRange connected to receive
a call froma non- relocateability domain to forward a call ed subscri ber
Wherel n the S4r| RS UBSHACDEr FORBEIL s “RoFETBo oM A B GRe F CE oo
nunber identiki £nputtdd. by Bheubethisewfand sioradd, af widheubeerpbési Nng usi ng
t he subscriber |ocation server to determne a status of the called

subscri ber ngﬂﬁ@Fl?ﬁiﬁﬁIWﬁf‘transnitting a called network routing prefix for
the call ed subscriber nunber.

51. The method of claim 47, wherein a first of the exchange
identifiers is for a fixed subscriber location and a second
of the exchange identifier is for a mobile subscriber

location.

52. The method of claim 47, wherein one of the at least two
exchange identifiers is for a cordless terminal mobile (CTM)

subscriber.

53. The wethod of claim 47, further comprising using a
local exchange connected to the calling subscriber to
forward a called subscriber number to the subscriber

location server.

54. The method of claim 37, further comprising using a
gateway exchange connected to receive a call from an non-
relocateability domain to forward a called subscriber number

to the subscriber location server.

55. The method of claim 37, wherein the called subscriber

number is a telecommunications resource number identifier.
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57. The nethod of claim37, further conprising transmtting the called

network routing prefix to the | ocal £X e connected to the calling
subscri ber. HE @ﬂ% Huy Pat ent office
RRA

PCT | nt er nagjiRake P! i cation € d of wdwdmvdites Wherein
the calling subscriber is connected to an orlglnatlng exchange and

the call is routed to a destination exchange, and wherein t he nmet hod
further conprises: 5 detecting a-ptedefined condition at the
destinati on exchange, and upon the detecting returning a predefined
condi tion sigmal tget herapiobnadlidith 8X¢ChaRgier comprisindgaiddinggrhegpon i nput
fromthe calling subscriber cal letion re uest o.the

desti nati on e&%ﬁﬁﬂﬁi@ertH@Ciﬁl?ﬁﬂqeﬁﬁﬁﬁpFBtg% egts?%tﬁﬁuﬂ &PBhe cal | ed

exchange cd e ishib8Eriber nurdr ﬁbﬁoﬁeﬁ@(}ﬂra@%mﬁhﬁixﬁ@ &8,calhegei n t he
nO response,

pr edefi ned condition is_opne a. bus %ﬁscrlber and a
and wherei n t$Echagnge ééﬁﬁFéf?%ﬁf%EhG@§t g%l Suppcyiper | number.commi etion to
busy subscriber request and a call 5 conpletion at no response request.

57. The method of claim 37, further comprising transmitting

_the called exchanger.identifier to the local exchange

connected to the calling subscriber.

58. The method of claim 37, wherein the calling subscriber
is connected to an originating exchange and the call is
routed to a destination exchange, and wherein the method
further comprises:

5 detecting a predefined condition at the destination
exchange, and upon the detecting returning a predefined
condition signal to the originating exchange;

sending, upon input from the calling subscriber, a call
complétion reguest to the destination exchange, the call

10 completion request including the called exchange identifier.

59. The methgd of claim 58, wherein the predefined

condition is one of a busy subscriber and a no response, and

wherein the call completion regquest is one of a call

completion to busy subscriber request and a call completion
5 at no response reguest.

60. The method of claim 37, wherein the domain is

subdivided into subdomains, and wherein the domain

comprises a plurality of subscriber location servers, there
being a subscriber location server for each subdonain, and
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60. The method of claim37, wherein the system conprises a domai n which
i s subdivided into subdonalns andrnher a the domain conprises a
plurality of subscriber %&@%B‘E&%\ MN; t here being a subscri ber

| ocati on seryw@bs/iss 5 each 1 ’ erein the net pegseeiifdsSeS:
determ ning to which of the "pl drafi ty of subdomai ns a cal |l ed subscri ber
nunber bel ongs; I n accordance with the determ nation,

accessi ng a sel ected one of the plurdfirty of subscriber |ocation 10
servers insord r to o] ta| thh excha e identifier for the called
subscri ber “nu “éﬁf h&® #of claim60, further conprising:
The Swedi sh Patent cjf|dﬁ;erm1nvng to which of the pRGRlinyeonfiati onal

Application gybdomains a calle@! Qibdihimdl ﬁﬁmb@@- efHH% qf the of the
plurality of subscriber, | ocati gn servers primary subseries

bo
list for the subdomain Ut ASHEFFFICE witdy Fh %?t?%r%ﬁtll"é‘asﬁc%ﬁ%smg tthe of
the plurality seflectedsuirscrfi bbe pboatiiity sérvebscried (l&):aalbﬁcgéuafers

subseries 5 il $babpreanpdheh §}‘!@¢9{@4a'ﬂoe identifier for @Fs%
enabl i ng usage f the at | east one t'he plura |ty of-

subscri ber PEh%T €¥0 for obt a| n| ng exchange identifiers for the
anot her dOfTB.I n. 62. The nethod of claim 37, wherein the step of

determ ning agal | eg, q%ggf|g%§d feoer sGOPRL] e%ﬁn\ﬁ 'si?xﬁl ecting between

two alternate exchange | fiers assocl a € subscri ber
nunmber . 63. The rMEtRdA9ofak|ah hegst aheref thenefsshecplupiity
perfornmed in atcentanciben Lbcat prredefdveed, | BPth {10 EN@rimary subseries

list for the subdomain ordinarily served by the at least one
5 of the of the plurality of subscriber location servers, and
{2) a backup subseries list for another subdomain;

selectively enabling usage of the a: least one of
the of the plurality of subscriber location servers for
obtaining exchange identifiers for the another domain.

2. The method of claim 37, wherein the step of determining
a called exchange identifier comprises selecting between two
alternate exchange identifiers associated with the
subscriber number.

63. The method of claim 62, wherein the selecting is
performed in accordance with a predefined input to the
subscriber location server.

64. The method of claim 62, wherein a first of the two
alternate exchange identifiers is for an exchange of a
mobile network, and wherein the predefined input is one of
activation and deactivation of a mobile phone.
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subscri ber | ocation server. 64. The nmethod of claim62, wherein a
first of the two al ternate exchange: IdentIerI’S is for an exchange of a
mobi | e network, and wherein the | b el iliput i s one of activation
and deacti v@bisgaseé a nobil e “ mﬁ The net hod ebrskBiomad?2,
wherein a first of the two Ak e iaxchange identifiers is for an
exchange of a nobi | e netmnrk and wherein the predefined input is a
comand sent vi a the tel ecommunications~39stemto the 5 subscriber |ocation
server. he hod of .cl.aim. 62, wherein _the_ pr deflned I nput
results in trﬁ? setT 8%#‘ g %g & gh?zc:a\)’”i‘ & ehtd fftlgﬁf’l ﬁ © %¥%g, wherein
one of the twdtareteratechxedanigentifiers is for an exchaige css'/v@dl sh Pat ent

O fice PCT I pigrnat h@ﬂbo@?Pléﬁ@tﬁ}@}eln the predefined input is a
identifiers is the exchange |%nt|f|er of an ex chan e servi é;qan alternate
n

| ocati on, an®SWERS FeRheh™ 2 n ‘?’r&le‘ll@FBE?E‘w&h‘F?“r%’@n FFEQUF% fag i s set
the call iss rautdsedibert hecati®@r netryelrocati on. . 67. The nmethod of claim
66, wherein the alternate |ocation is a police station. 68. The net hod of
claim 62, wherein the subscriber_|qcation server selects between the two

al ternate exd@fangdlPd8RPRFFEIS e ledl Pdo YRREFIG the Rredehined AaeMtities
I n accor danceragsillt sgéagrhphsead ingelodt ronadicidies ealllli agestbsitdddiem to the

al ternate fe“%ﬂéﬁﬂ Gherein one of the two alternate exchange identifiers

nw cucs HL

is the exchange identifier of an exchange serving an

5 alternate location, and wherein when the malicious call
identification flag is set the call is routed te the
alternate location.

67. The method of c¢laim 66, wherein the alternate location
is a police station.

£8. The method of claim 62, wherein the subscriber location
sexver selects between the two alternate exchange
identifiers serving two respective alternate facilities in
accordance with geographical relation of the calling

5 subscriber to the alternate facilities.

69. The method of claim 68, wherein the subscriber location
server gelects the exchange identifier of the closest of the
alternate facilities.

70. The method of claim 62, wherein other than exchange
identifier the subscriber number is the same regardless to
which of the two exchanges the call is routed.
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69. The nethod of claim 68, wherein the subscriber .| ocati on server selects

the exchange identifier of the closest of the alternate facilities. 70.
The met hod of claim 62, wherein ot e identifier the

subscri ber Bk S the same reg Jﬂ@ﬂl@ﬁg mpmgof the pemsepnciragges the
call is route 71. The nethod of” cl‘ai n 37, ¥urther conpri sing:

connecting at Ieast two of the plurality_of exchanges to a PBX of a private
net wor k. 72. The net hod of claim37, fdPther conprising:

connecting at | east two t he rallty of _.exchanges 559, fwo respective
PBXs of a priVate T fi5H DC-[t Re ?JV\% BRFHE S |cé35‘% {?%er by a link and

havi ng a same exchange dogeatt fngrat leﬁst e Q]fettrh@dpéﬂreliaﬁﬁmoﬁ wher ei n

the subscribeg,nanges to a PBX of a privatdhfeWRdi sh Patent Office
PCT Internati ona plication 76

| ocation server routes the call to a closest one, with respect to the
cal | i ng subscriberTheofmdthedabvt| ebsim tdW Shrther tdvaenppligiagity of exchanges

connected o the two 5 .dicaReehyVe, ARXacOtS o (WAl @108kORK o 74 The
nmet hod of claim37, wherein the subscrib on server % accessed

by a predefi nedCHEIT GO tf*ﬁerESpecpt?zé’(fefPPﬁﬁderaotPEéLB’IatFn’&‘F‘E:"b‘?% HE of I NAP
and TCP/IP. two PEYe dEimgmetihddtofetdieai by37, 1ink tandr hovimy i 3igage

5 exchange identifier.

73. The method of claim 72, wherein the subscriber location

server routes the call to a closest one, with respect te the

calling subscriber, of the at least two of the plurality of

exchanges connected to the two respective PBXs of a private
5 network.

74. The method of claim 37, wherein the subscriber location
server is accessed by a predefined protocel, the predefined
protocol including one of INAP and TCP/IP.

75. The method of claim 37, further comprising:
connecting a remote subscriber stage, to which at
least some of the subscribers are connected, to a first
local exchange and a second local exchange; and
5 selecting, at the subscriber location server,
between an exchange identifier for the first local exchange
and an exchange identifier for the second local exchange,
whereby a call to a subscriber served by the remote
subscriber stage can be routed via either the first local
10 exchange of the second local exchange.
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connecting a renote subscriber stage, to-which at | east sonme of the

subscribers are connected, to a first |local exchange and a second | ocal

exchange; and 5 ‘¢ u ) a:gﬁthe subscri ber |ocation server,
bet ween an exsézngge idendﬂau- 3t gl f¥ir st | ocal exetEsgyeoansd an
exchange identifier for tHe § cond' | ocal exchange, whereby a call to a
subscri ber served by the renote subscriber stage can be routed via
either the 10 first |ocal exchange of the second |ocal exchange. 76.
The nmethod of_claim 37, _further nptJ, sing: . .1.... UuUsing one of a
| ocal exchang?s,' a "rhn"aﬁ‘SH‘Oé or}eg%%grﬁngéﬁ %ﬁ" hgrgg pe rFS/SJLenfﬁ'c'hange to forward

t he subscri ber nu he ~sub. [0 GaLi o k.. 3 7. A
nmet hod of operating anpg{%%gﬁ%hﬁfcgt?%%g'%%gkgn?&' Qi?ﬁ%*ﬁétﬁggn%%%%?ising:
defining a doasi = gstewapréxibagos poufervand ghe subsscimrgevmberween whi ch

calls are connected and,a.5 ,SUBagrLOgr.,l ocation server, each exchange
i que excﬁange |§" '% |

havi ng a uni entifrer, the subscriber |ocation server
bei ng accessed by the plurality of exchanges in the domain, the

subscri ber | tign r ' | ppi
The Swedi sh Phlent GFERES of %egg‘t%ngr@r&%%ﬁmgﬁf%‘%%’%ﬁéﬁ“i%m ¢ on
77 subscnetierd mombeisingyd exchange identifiers; 10 I n

firor oxchange to a seBSRle o,8ndls s cobZA0EAkrE HIRTRI e L0 ©
| ocati on servexcloinges bebeesubdidchnberlhurtne cofineheed edrut @& edbsabsey ber
dent | 11 er® of A SR SRA ekl e Xt Ringd BN RETIRRES BBt
havi ng subscridmsrtifiiser the subggriber location server being accessed gy

the plurality of exchanges in the domain, the subscriber

location server having a changeable mapping of subscriber

numbers and exchange identifiers;

10 in response to a change of connection of a

relocated subscriber from a first exchange to a second

exchange, remapping in the subscriber location server of the

subscriber number of the relocated subscriber from an

exchange identifier of the first exchange to an exchange

15 identifier of the second exchange.

78. A telecommunications system having subscriber numbex
relocateablity, the telecommunications system comprising:

a plurality of exchanges between which calls are
connected, the plurality of exchanges being grouped in

5 domaing, exchanges of at least some of the domains each
having a unigque exchange identifier;

a first subscriber location server accessed by an
exchange grouped in a first of the domains for the purpose
of determining an exchange identifier for a destination

1¢ exchange to which a called party is connected;
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rel ocateablity, the tel econmunications system conpri sing: a
plurality of exchanges betmeen which calls are connected, the plurality

of exchanges bei ng grouped;§ IR gxchanges of at |east sone of the
domai ns wlagliebavi ng a 'L lm it tiidentifier; POTISEY7I01746 A first

subscri ber location server accessed®ys * an exchange grouped in a first
of the domains for the pur pose of determ ning an exchange identifier
for a 10 destination exchange to whi ch-&tal l ed party is connect ed,;
a second subscriber |ocation the first sugscriber

cces
| ocati on server when tHe®§% sl ScESB%Erf%ﬁﬁIJFECEFFBﬁIs%ﬁ?ﬁﬁseﬂo ¥ not have
stored t her eathel Firshesexhdige ildeatién eserfmr whendeke i fiatston exchange to
whi ch the cal lu%QcE%Béi‘ 1§c§ﬂmeetewert@@e§e&ﬁn%a~ve sEYPSE i Bl koe AL on

server prOV|3| e exchange. . | fier for the destination exchange
t o which thee*cgaEﬁFIeQF?ﬁﬂ%%?l §°Eoﬁh%c$éﬁflﬁﬁ5§°§x8ﬁﬁhﬁ%g?dehﬁ’ if8r 20

ul ti mat ely beihegcadted foartouts ngnnhete@Jltha)aehend suhhﬂﬂﬂhunn on exchange.
79. The appanglsigh SlAldR Hhohiehg! tnd Nadiddl iae IAGr ¢hacation

server has stored therein exchan dent | or t he exchan es

“ncl uded in QRELRRRSION exchange Lo which the calledppKEpHs SAERFELed,

The Swedi sh Rakeskchhfgeeldentifier UBtimately being used for #iting

I nternational_,Applh¢ation,, d st1H9PRLN. e DohangeB0- The apparatus of claim

78, wherein fhe second scr|g§ | Bcat1on ‘server has stored therein

exchange 20 Identifiers for the exchanges outside of the first domai n.
79. The apparatus of claim 78, wherein the first subscriber

location server has stored therein exchange identifiers for
the exchanges included in the first domain.

80. The apparatus of claim 78, wherein the second
subscriber location server has stored therein exchange
identifiers for the exchanges outside of the first domzin.

81. A method of operating a telecommunications system, the
method comprising:

defining a first domain as comprising a plurality
of first domain exchanges;

5 defining a second domain as comprising a plurality
of second domain exchanges and a subscriber location server,
each exchange in the second domain having a unique exchange
identifier, the subscriber location server being accesged by
the plurality of exchanges in the second domain, the

10 subscriber location server having a changeable mapping of
subscriber numbers and exchange identifiers;

routing a call placed by a calling subscriber
connected to a first domain exchange to a called subscriber
connected to a destination exchange in the second domain;

15

l
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5 81. A nethod of operating a tel-econmunications system t he net hod
conpri si ng: ot nhngmanefei@d donai n as conprising a

pl Lﬂr)al [ tygof first domainjgy g@%ﬂl% H \ defining a second donmain
as conpri sivngoss268 pl ural kiyc oft secomd domai N exchanges ramdEgSWOSCr i ber

| ocation server, each exchange in the second domain havi ng a uni que
exchange identifier, the subscriber | ocati on server being accessed by
the plurality of 10 exchanges in the sedand dormai n, the subscriber |ocation
Cdent i fiors: o o CnonORRRECTROPL B Qe I bRl (TR PP ng subsor i ber
connect ed t 09@sEipa% iR PECRaBY. hatRfk %Wnatgﬁl PR AT neFEERERERY cbnnect ed t o
a dgs;inaéiOﬁrﬁﬂ@f&ﬁEﬁEddﬁ?ih&on si@@ﬁbﬁﬁ»dﬁﬁﬁbfﬁginating exchang@ﬁteCting a
predefined condition at t <destjpati. X n and.upon the
detecting returning a %reg é??n’edl%%n&%}lgnfgﬁb%ae tcgg%ﬁ Jori gi nating
exchange0 20subscriber, a callsep@plrfiampardraputtd ridn deetiaktioy

subscri ber, axeRbhg&OraHeLlenli ngOMESthd @atihec8RStd ¥ @Bquest €XChange, the
sendi ng of thecfaém onpl etion request i ncl udi ng:

det er m ni ng at“the*bscri ber 1 ocation 25 server a called exchange
identifier for the called detesubsing ér thenbepscyuidkr location server

The Swedi sh RaggmedNdictRnge identifier for the calleh libekpational
Applicati gn . \ using the called exchanged identifier for
routing the BEFPEoI%tion request to the destination exchange. 30

82. The net hod of cl ai m 81lusihgrehe adidedr edehangatl idencdfAdetifor i s one of
a busy subscgbbeingNthed <30 1r 88RENSEIon reqRBEr W8I delle 1 8at i sgonpl eti on
request is one of a call conpletion to busy subscriber request and a
cal | excaange.

82. The method of claim 81, wherein the predefined
condition is one of a busy subscriber and a no response, and
wherein the call completion request is one of a call
completion to busy subscriber reguest and a call completion

5 at no vesponse regquest.

83. A wethod of operating a telecommunications system, the
method comprising:
defining a plurality of domains, each domain
comprising a plurality of exchanges; exchanges of at least
5 some of the domains each having a unigue exchange
identifier;
providing a first subscriber location server which
is accessed by an of a first of the domains for the purpose
of determining an exchange identifier for a destination
10 exchange to which a called party is connected;
providing a second subscriber location sexrver
which is accessed by the first subscriber location server
when the first subscriber location server does not have
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5 conpletion at no response request. 83. A nethod of operating a
t el ecomruni cati ons system the met'hod corrprl sing:
defining a plurality of domains, B, conprising a plurality of
exchanges; exgiwngss of at 5 | ea mai NS eacphahRGs@ UNi que
exchange identifier,; a first subscriber

| ocati on server whi ch i's accessed by an of a first of the domains for

t he purpose of determning an exchang%% dentifier for a 10 destination
exchange to whi Ch(ﬁ% %gll | ed Ea}qr F‘ nne ted; provi di ng
a second subsct} BLET o KeiErange F?raﬁ%s%}?d thflﬁét’rWst
subscri ber 19 ocatdimmgeetvewhich biieenal hed fparsty dubsomndated,ocaki pBcsEd ver
does not have Q&bsdyigéﬁdlééﬁﬂfﬁﬁ sEB@erﬁiﬁvﬁﬁinbdﬁﬂé'ékéﬂe rl&%ﬁt%ﬁler

destination ex han e to whi ¢ F}I I ed\{) i S e second
subscri ber | ocat F%Jrn"tlonplgﬁﬁ APy the ?Bh’é“?ﬁ%ecar%% PREEY i®r the
desti nati on com)ermgdgeth@) esvinengthbdemt M rpal t ymiselnomeeetedsed heo20

exchange | dentidiiangtikht Al %P ehOaksithddon’ Bl AGd he call to the

destinati on exchangé. Tnt OFfi ce

PCT I nternational App| | cation 80 84. The
apparatus of ¢ al V\:hel’q:I[ 2 fecond subscriber | ocation server has
stored therein ‘exchaﬁg@p?%% Y5 PEr €13 P Gde YEREREMJERE S@CSREe of the first

domai n. subscriber location server has stored therein exchance

identifiers for the exchanges outside of the first domain.
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