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Recent advances in mobile telecommunications have
resulted in a variety of services that may be provided to
a mobile subscriber. These services include both private
services usually provided within a business environment
15 for private mobile subscribers and public services
provided through a public land mobile network for public
mobile subscribers. Both private and public mobile
service may be provided on a cellular basis, with mobile
subscribers being allowed to roam between the coverage
20 areas of different base stations of each of the private
and public systems.
Private mobile service is typically provided through
a private mobile telephony network that is implemented
using a private cordless system standarxd such as the
25 Cordless - Telephone Standard 2 (CT-2) or, the digital
European Cordless Telephone Standard (DECT). Private
telephony networks are either provided as stand alone
systems or, connected to a fixed telephony network. The
private mobile telephony network is commonly used to
30 provide mobile service within a single building or office
complex of a business.
Public mobile service is typically provided through
a cellular telecommunication network implemented using one
of the common cellular systems standards such as the
35 Advanced Mobile Phone Service (AMPS) System Standard, the
IS-54 Time Division Multiple Access (TDMA) Standard, or
the European Groupe Speciale Mobile (GSM) Standard.



Public nobile service is typically provided through a cellul ar

t el ecomruni cati on network i npl enmented using one of the common cell ul ar
systens standards such as the 35 Advanced Mbbil e Phone Service (AWPS)
System Standard, the 1S-54 Tine Division Miultiple Access (TDVA) Standard,
oy the European G oupe Speciale Mbile (GSM Standard. WO 97/ 34437
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networks to al so support indoor or office |ocations, such as those
supported by a private tel ephony network, has grown the | ast few years.
Thi s demand however, has been 5 | argely unsatisfied even though several
types of solutions have been inplenented in thie i ndust ry. A solution using
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alone or, are connected to a fixed private telephony
10 network, does not allow roaming between the private
network and public network. A solution of this type using
private cordless eystems within indoor and office
locations is therefore not able to provide mobile service
with roaming in a public cellular network. A second type
15 of solution has been developed that provides service
through a public cellular system having indoor coverage
and a customized intelligent network service for corporate
‘groups subscribing to the public cellular system. This
allows mobile subscribers to use the same mobile station
20 when operating in either the corporate environment or the
public network. This service, however, is still a public
service provided by the cellular system and, the indoor
network is under the control of the cellular system
operator. Also, in this type of solution, there may be
25 poor integration of the corporate services into the public
cellular system. For example, the presentation of a
corporate extension number at a mobile station as a dialed
number (A-number) may not be possible. Desktop and wmobile
stations will alsc belong to different networks and may
30 provide different services, causing confusion for users.
Additionally, corporate management systems for monitoring
and tracking will not have the ability to trace and
monitor calls that involve members of the corporate group
using a mobile station.
35 A third type of solution uses dual mode mobile
stations, e.g., a mobile station capable of operating in
both a GSM or DECT system. This type of solution



public network. This service, however, is still a public service provided
by the cellular systemand, the indoor network is under the control of the
cellular systemoperator. Also, in this type of solution, there my be 25
poor integration of the corporate services into the public cellular system
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The present invention provides a wireless office

SUMMARY OF THE INVENTION

10 The present invention provides a wireless office
system that is integrated intec both a private telephony
network (PIN) and a public land mobile network (PLMN) that
includes a public cellular system. The wireless office
system provides mobile service to corporaﬁe mobile

15 terminals (CMTs) that may be part of a corporate group of
terminals of the PTN. The corporate group may also include
fixed terminals (FTs) of the PTN. The CMTs of the
wireless office system appear to the PTN as normal fixed
extension terminals. PTN internal features such as call

20 back, caller identification (A-number presentation) and
operator assistance may be used at the CMTs. CMTs may
also roam throughout the service area of the PLMN that is
outside the coverage area of the wireless office system
but covered by the public cellular system using one mobile

25 station.

In an embodiment of the invention, a wireless office
gateway (WO Gateway) provides the interfaces between the
wireless office system and the PLMN and PTN. This
embodiment allows CMTs of the wireless office system to

30 roam in the public.cellular network. The WO Gateway
communicates with the PTN, and appears to the PTN, as a
PIN node, i.e., private branch exchange(PBX), or as an
integrated services digital network primary rate
interface(ISDN PRI)terminal. A corporate group that
35 includes CMTs is assigned a private numbering plan (PNP)
within the PTN numbering plan. Within the PNP a personal
number (PN) is allocated to each of the CMTs. The



systemthat is integrated into both a private tel ephony network (PTN) and a
public | and nobil e networ k(PLMN) that includes a public cellular system
The wirel ess office system provi des nobile service to corporate nobile 15
termnals (CMIs) that may be part of a corporate group of term nals of the
PTN. The corporate group may also include fixed terminals (FTs) of the
PTN. The CVWoef3#dn wirel ess of fice system appear to the FCTSEAHOAE nal
fixed extension termnals. PTN internal features such as call 20 back
caller identification (A-nunber presentation) and operator assistance may
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the PLMN. The SCP includes a function that converts the
10 PN of a CMT to a mobile identification number (MIN) of the
CMT for use within the HLR. 2all calls involving a CMT are
routed via the PTN using the PNP.
Calls from a public user of the PSTN or public
cellular system made to a CMT of the PTN corporate group
15 are routed via an external line of the PTN and then
internally in the PTN to the WO Gateway. Calls from fixed
deskphones of the PTN to a CMT are routed internally in
the PTN to the WO Gateway, and then to the CMT. When a
call to a CMT is originated from a CMT operating in the
20 wireless office system, WO Gateway routes the call to the
PTN and, transfers the dialed number for routing
internally through the PTN. When a call is made to a CMT
roaming in the PLMN outside the coverage area of the
wireless office system from the public cellular system,
25 a service control function (SCF) within the SCP converts
the PN to a destination terminating in the PTN. The PLMN
then routes the call to the PTN through the PSTN. The
call is then routed to the WO Gateway intermally through
the PTN. WO Gateway then inquires the HLR of the PLMN as
30 to the location of the called CMT. A call may be mads to
public users of the PSTN or public cellular system from
a CMT by dialing a prefix.
In another embodiment of the invention, a trunk line
is implemented between the mobile services center (MSC)
35 of the PLMN and the WO Gateway. This embodiment supports
handover of ongoing calls between cells of the wireless
office system and the public cellular system of the PLMN.



4- corporate group PNP may al so include a personal nunber for fixed
terminals. The WO Gateway is allocated a PNP nunber series that includes
the personal nunbers of each of the CMIs of the corporate group. WO Gateway
al so communi cates 5 with the public cellular systemof the PLM\.

SUpport for conmunications between the public cellular system and
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i ncluded in the hone | ocation register (HLR) of the PLMN. The SCP i ncl udes
a function that converts the 10 PN of a CMI to a nobile identification
nunber (M N) of the CMI for use within the HLB. Al calls involving a CMI
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called CMI. A call funcdienghdestéh as screening based on the calling
number (A-numbexr), location dependant call forwarding, and
personal call diversion schemes, within the PTN. 1In this
embodiment, WO Gateway supports both FTs and CMTs of the
15 PTN. CST service is provided to PTN fixed extensions by
allowing the fixed extensions to be registered as CMTs in
the PLMN SCP database. Fixed extensions of the PTN are
defined in the SCP as being constantly active in the
location area controlled by a visitor location register
20 (VLR) of the WO Gateway. The CST function allows a FT and
a CMT to be connected in an extension pair that is seen
as one termination point from both the PTN and PLMN.

BRIEF DESCRIPTION OF THE DRAWINGS
25 FIG. 1 is a schematic block diagram of a public
telecommunications network into which the present
invention is implemented;
FIG. 2 is a functional block level diagram of an
_embodiment of the invention that provides a basic call
30 routing service;
FIG. 3 is a functional block level diagram of an
alternative embodiment of the invention shown in FIG. 2
that provides a direct trunk line connection between a
public cellular system and a wireless office systenm;
35 FIG. 4 is a functional block level diagram of an
alternative embodiment of the invention shown in FIG. 2



public users of the PSTN or public cellular systemfroma CMI by dialing a
prefix. In another enbodi nent of the invention, a trunk line is inplenented
bet ween the nobile services center (MSC) 35 of the PLMN and the WO
Gateway. This enbodi ment supports handover of ongoing calls between cells
of the wireless office systemand the public cellular systemof the PLM\
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enbodi ment also allows a CMI to use services of the PTNin the public

cellular system In this enbodinent, calls between a CMI in the public
cellular systemand a CMI in the wirel ess of_g_i ce systemare routed directly
over 5 the WO Gateway rat her than through the PSTN. Al so, CMIs roam ng
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all ows a ET and a public telecommunications network 100 into which an
10 embodiment of the invention is implemented.
Telecommunications network 100 includes public switched
telephone network (PSTN) 104, intelligent network (IN)

106, private fixed telephony network (PTN) 108 and PLMN

102. PLMN 102 includes a public cellular system 140 and

15 a wireless office system 142. Public cellular system 140
may be implemented as one of a number of different
cellular system types such as, for example, an IS-54, AMPS

or GSM system. Wireless office system 142 is implemented

as a private wireless system that operates according to

20 the same standard as public cellular system 140. Public
cellular system 140 includes general mobile services
center (GMSC) 136, home location register/service control

point (HLR/SCP) 110, mobile switching center (MSC) 112,

base station (BS) 114 and, mobile telephones (MTS) 116,

25 118. Public cellular system 140 may include more than one
MSC, BS, GMSC or HLR/SCP, depending on the size of the
system. Also, while HLR/SCP 110 is shown as a separate
block, the HLR/SCP functions may be implemented into MSC

112 or into other MSCs of public cellular system 140. For

30 the sake of clarity in describing embodiments of the
invention when call routing is described, it will be
assumed that a mobile terminal is located in the coverage

areas of BS 114. The embodiments described will function
identically if a mobile terminal happens to be located in

35 coverage areas of another MSC, BS, GMSC or HLR/SCP.
Wireless office system 142 includes wireless office (WO)
gateway 124, radio access network (RAN) 126 and mobile



a CMI to be connected in an extension pair that is seen as one term nation
poéint fromboth the PTN and PLMN. BRI EF DESCRI PTI ON OF THE DRAW NGS 25

FIG 1 is a schematic block diagramof a public tel ecommunications network
into which the present invention is inplenented;, FIG 2 is a functional
bt ock | evel diagram of an enbodi ment of the invention that provides a basic
call 30 rouMORIBRBTvice; FIG 3 is a functional block | evBFTE920934M of
an alternative enbodi nent of the invention shown in FIG 2 that provides a
direct trunk line connection between a public cellular systemand a -

wireless office system 35 FIG 4 is g functional block |evel
di agram of an alternative enbodi nent of the invention shown in FIG 2 WO
97/ 34437 telephones (MTS) 120 and 122. PEINSEDE GO24 (a8 fikal
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intelligent network qitilin private telephony service from PTN 108 within

wireless office system 142 yet, may also operate within

public cellular system 140 using one mobile terminal and

10 one subscriber number. WO Gateway 124 may be a software

package implemented in self-contained hardware or

alternatively, integrated within RAN 126. WO Gateway 124

interfaces with PTN 108 as if integrated within PTN 108.

WO Gateway 124 translates between the signaling system of

15 PLMN 102 which may be, for example, ANSI, SS7 or CCITT No.

7, and the internal signaling system of PTN 108.

Depending on the type of PTN standards used, WO Gateway

124 either emulates a node of PTN 108 (i.e., a public

branch exchange (PBX)) or, an integrated services digital

20 network (ISDN) primary rate interface (PRI) terminal
within PTN 108.

A mobile terminal of wireless office system 142 may
be assigned to a corporate group of PTN 108. The
corporate group may contain both mobile terminals (CMTs)

25 of wireless office system 142 and FTs of PTN 108. A
private numbering plan equivalent to the numbering plan
used in PIN 108 for FT corporate groups is assigned to the
corporate group. Within the corporate group numbering
plan, a personal number (PN) is allocated to each of the

30 CMTs. WO Gateway 124 is then allocated a number series
in the routing and numbering system of PTN 108. This
number series contains the personal numbers of CMTs
belonging to the corporate group. For CMTs, this PN is
equivalent to the short number (extension) dialed for

35 local calls within PTN 108. For consistency purposes,
hereafter when referring to the extension number of FTs



106, private fixed tel ephony network (PTN) 108 and PLIMN 102. PLMN 102

I n¢l udes a public cellular system 140 and 15 a wreless office system
142. Public cellular system 140 nay be inplenented as one of a nunber of
ditferent cellular systemtypes such as, for exanple, an IS-54, AWPS or GSM
system Wreless office system 142 is inplemented as a private wrel ess
system t hat opeWQP@é“&‘tcordl ng-to 20 t he sane stiandard as RRIIEIY00367

cel lular system 140. Public cellular system 140 includes general nobile
services center (GWSC) 136, hone | ocation register/service control point
(HER/ SCP) 110, nobile switching center (MSC) 2, base station (BS) 114
and, nobile tel ephones (MIS) 116 25 118. “Public cellular system 140

may include nore thap; open Mp E:%e GM%&? %eHLé?éé%mﬁemﬁJng
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shown . as_a_separ g the
HLR/ SCP functions may*1e i?ﬁﬁ;ﬁ? ﬁf"eﬂy'cl‘?ﬁ"b ‘ﬁ%@ s BeT ré)"g d‘bﬁ I\/B"ES of
public cellular system 14zexorof3cthe Umivexsad WO 3yatiemy ofn RIds crGgbiwigl

embodi ments of the igy t%Wl‘b@ laerUEbﬁﬂal FHRH.bedhi s a i dus RGre
assuned that a b| I e tecgm F‘l TSJ’hI ocat,ed 2 goverac%er?%'eaé of BS 114.
The embodi nent s desc??% WO Caﬁrgﬁc?ﬁe"fﬂ SPFYTTY 188 FHThAS
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reglster ( (not shown in FIG. WO Cateway 124

10 interfaces with PTN 108 through interface A and interface
B, and with cellular system 140 through interface C.

Over interface €, communication between service
control point (SCP) of HLR/SCP 110 and WO Gateway 124 is
provided through MSC 112.

15 The signaling between WO Gateway 124 and MSC 112 over
interface C wmay follow any one of several well known
industry standards for MSC to MSC signaling, for example,
the TIA 18-41 standard for AMPS/D-AMPS or the European
Technical Standards Institute (ETSI) standard for GSM MSC

20 to MSC signaling may be used.

Over interface B, WO Gateway 124 and PTN 108 support
an ISDN PRI interface emulating a local ISDN switch
network termination (NT) function. An external access
interface (Extacc) 154 of PTN 108 handles the access of

25 external networks to PTN 108. Through interface B, CMTs
in wireless office system 142 may call into PTN 108 as
from any public telephony network. Various ISDN primary
rate interface communication standards may be used for
communications over interface B. For example, in Europe

30 the European Computer Manufacturing Association (ECMA) has
detailed a European ISDN standard and, in North America
the American National Standards Institute (ANSI) and

‘Bellcore have also developed ISDN standards. These
standards are based on the ISDN ITU I-series and Q-series
35 recommendations.

WO Gateway 124 communicates with PTN 108 over
interface A as a PIN node or as a ISDN PRI terminal, i.e.,



ext ensi on tel ephones (FTs) 128 and 130. [IN 106 includes subscri ber

dat abase 132. WO Gateway 124 includes functions that integrate 5

wirel ess office system 142, PTN 108 and public cellular system 140
together, so that a nobile subscriber may obtain private tel ephony service
fyom PTN 108 within wirel ess office system 142 yet, may al so gperate W t hin
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system of PTN 18. THlis> neoritarolserRAS T2t andisradiceo peqesipentn i eRAN 0126

CMTI's . through WO Gateway 124.
WO Gateway 124 also communicates with intelligent
network (IN)} 106. Communications between WO Gateway 124
and IN 106 are performed over the signaling link of
15 interface C via MSC 112, and may follow a standard such
as TIA IS-41 (SCP) integrated in PLMN (AMPS/D-RMPS) or the
CCITT No. 7 protocol intelligent network application part

{INAP) .
In the embodiment shown in FIG. 1, all calls
20 involving a CMT operating in the wireless office system

are routed via PTN 108. This routing feature allows a CMT
operating in the wireless office system to obtain services
identical to those offered at FTs of PTN 108.

Calls from public users of PSTN 104 or public MTS of

25 cellular system 140 to CMTs are routed via an external
line to PTN 108 and then internally through WO Gateway 124
to the corporate wmocbile. Calls from FTs of PTN 108 to
CMTs will be xrouted internally within PTN 108 to WO
Gateway 124 and then to the CMT.

30 When a CMT within wireless office system 142
originates a call to an FT of PTN 108 or to another CMT
within wireless office system 142, WO Gateway 124 will
unconditionally route the call to the PTN 108 and also
transparently transfer the dialed number, thus

35 guarantéeing routing via PTN 108. This is possible
because the numbering plan of PTN 108 and the corporate
group numbering plan are identical.



bel onging to the corporate group. For CMIs, this PN is equivalent to the

short nunber (extension) dialed for 35 |l ocal calls within PTN 108. For
consi stency purposes, hereafter when referring to the extension nunber of
FTs WD 97/ 34437 PCT/ SE97/ 00367

-8 within PTN 108 and the extension nunber of CMIs of wreless office
system 142, thewp@rm4PN wi | | be used. Users of the Uni ver sal REE/SEIYR0ISA of
PTN 108 wil | appear to PTN 108 as a normal FT user. “This allows the 5

use of internal services and features of PTN 108, such as call back, -«caller
I dentification (A-nunber presentation) and opiéat or assistance. In
addition, WO Gateway 124 has a routing functi and includes a visitor

| ocation register (VLR) m aSepn1bPatddSwithin &Q@i stéth 180 calls

interfaces with PTN i.nterf

h an
cel lul ar system 140 %W? o’ﬂbﬁ’ P‘é‘f‘feérch °f()7'é|re?ﬁ? geCsy%tCﬁ%gﬁycﬁfl
bet ween servi ce cont PNl ofioiamt RISCHE) RIN HLOR/.SGPSFImaﬂdCV@:-'Gal efupctinn jof
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(ETSI) standard for CoMnh&tffy in tFANVEGSS| OFRS i 6 p'my:lme wa@dbe Qu8signed
nterface B, WO Gal eqolyake mif bkl F-° RRO" fufbde N eeBuubl! B162E6s s
enul ating a | ocal
an external network, cellular system 140 will route the
10 call to GMSC 136. The call will then be routed back to
WO Gateway 124 via PSTN 104 and PTN 108 and, then to
wireless office system 142. WO Gateway 124 then will send
a request to HLR 110 for information on the location of
the called CMT over interface C.
15 When a call is made from a CMT located within
wireless office system 142 to a public user of the PSTN
104 or a CMT in public cellular system 140, an external
line from PTN 108 may be requested by dialing a prefix.
Depending on the support provided in PTN 108, a second
20 dialtone may be used to provide a procedure identical to
an external call from a deskphone.
Referring now to FIG. 2, therein is shown a
functional block diagram of the embodiment of the
invention shown in FIG. 1. The embodiment provides a
25 basic routing function within PLMN 102 for calls involving
a CMT of PTN 108. The basic routing function allows CMTs
of wireless office system 142 to rocam in public cellular
system 140. In the embodiment of FIG. 2, interface C is
used by WO Gateway 124 to make information requests to
30 HLR/SCP 110 and, for carrying control signals from MSC 112
to RAN 126. Actual call voice traffic between a CMT
located in wireless office system 142 and a CMT roaming
within cellular system 140, are routed through PSTN 108
and GMSC 136. WO Gateway 124 includes RAN link 216,
35 Digital Subscriber Signaler a (DSSla) 218, ISDN data link
layer protocols a (LAPDa) 222, Call Controller (call"
control) 220, visitor location register (VLR) 226, HLR



network termnation (NT) function. An external access interface (Extacc)
154 of PTN 108 handl es the access of 25 external networks to PTN 108.
Through interface B, CMIs in wireless office system 142 nay call into PTN
108 as from any public tel ephony network. Various |SDN primary rate

I nt erface conmuni cati on standards nmay be used for conmunications over
interface B. Fowosga#dTe, in Eur ope 30 t he European Corrput%‘? ISES7/00367
Manuf act uri ng Associ ati on (ECMA) has detail ed a European | SDN standard and,
in North America the Anerican National Standards Institute (ANSI) and

Bel | core have al so devel oped |SDN standards._;,. These standards are based
on the ISDN I TU I -series and Q series 35 recomendati ons. WO Gateway 124

communi cates with PTIﬁ 8.re¥ea titrerena@® A18SaAd ATk MEafificeraa AvLEDEhER
PCT] SEa7) 0036 3 TIRRSE e APTEES STRUTRH ST ATiRSE LR

PCT/SE97/00367 9- a
bl ock (1ntAcc) 152 of(spm 2073 hamel| kosatpen; FREStEr ABERL 206+t &‘lﬁTﬂnﬂes.remo
Gat eway 124 may enul af eHERt &ffc)a2Bnard MR [EdgMiPBE te(viimangcJER0BUNCPTION)

or a node (i.e., a PI§_ Scontfins” Tomt 08oHSi: récfnt qiﬁ.ﬁc%té-l) Vg4, Ouﬁlﬁrﬁ%ce

PRI and PTN node t o- e conmuni cat] on stan

use I n
A. For exanple, Qsi WFFH thexs Sigpatey by (PgFL ht)s@wng%ﬂﬁ'? N '1"?5&
and Bellcore may be gaedocBEsh dEmPDbe 2B2TTUni cation shown in FIG 4 I\/BC

112 10 also controls RAN }2f.20gkd AWM EAUAPITRBIPE RADbIVG] hembgha O
Gat eway 124.

routed through PTN 108. RAN link 216 processes calls

10 involving CMTs that originate in RAN 126 of FIG. 1 by

unconditionally routing the call and transparently

transferring the dialed number to PTN 108 through DSSla

218 and DSS1b 230. For calls to a CMT terminating in RAN

126, RAN link 216 performs call setup to the mobile

15 subscriber indicated by a roaming number received £from

call control 220. DSSla 218 and LAPDa 222 may emulate

either an ISDN PRI terminal or a node of PTN 108. Call

contxol 220 processes call requests received via PTN 108

through DSSla 218 and DSS1b 230 that terminate with a CMT.

20 VLR 226 includes the visitor's database for mobile

subscribers of public cellular system 140 roaming within

wireless office system 142. HLR enga 212 handles

communications with HLR/SCF 110 through HLR engc 220 for

determination of the roaming number of a terminating CMT

25 using a lower layer transfer protocol. VLR enga 210

handles communication with HLR/SCF 110 through VLR engc

208 for contrelling mobility management of CMTs located

within wireless office system 142. RAN 126 includes

functional entities that perform all functions required

30 for control and routing within the wireless office system
142.

Call setup messages from MSC 112 to WO Gateway 124
over interface C for calls to a CMT requiring a traffic
path via PTN 108, and call setup messages from PTN 108 to

35 WO Gateway 124 over interface A requiring a call setup to
a CMT in PLMN 102, both are directed to a PN. To
distinguish between the two types of calls, a call control



WO Gateway 124 al so conmmuni cates with intelligent network (IN) 106.

Comruni cati ons between WO Gateway 124 and IN 106 are perfornmed over the
signaling link of 15 interface C via MsC 112, and may foll ow a standard
sych as TIA 1S-41 (SCP) integrated in PLMN (AMPS/ D- AWPS) or the CCTT No. 7
protocol intelligent network application part (I NAP) . In the enbodi nent
shown in FIG wosaB443zal | s 20 I nvol ving a CMI operating i|PCISRI7TONIFE| ess
office systemare routed via PTN 108. This routing feature allows a CMI
operating in the wireless office systemto obtain services identical to

t hose offered at FTs of PTN 108. Calls from public users of PSTN 104 or

public MIS of 25 cellular system 140 to s are routed via an external
line to PTN 108 and y e 124 e ate
mobi le. Calls from EQ%@;#,B %Q%h WW\QP% ér‘%? ed N ?%ﬁaﬁ%%g%
PTN 108 to WO Gat ew@yenent of &) héﬂd’é‘@tt’ﬁ@ cal temr

within wreless offfficaossyst eqwadd PLMN glmzat eS‘ha calledmmdik eflefénk 108
or to another CMI wihi ald ey {:eéﬁe %;Ingese%g ekddd, VR Lala 12ﬁfWr.hL
TN 1 8 and als rent

uncondltlonally routet eca to t transp
transfer the> di &Pdd 18 Remested qupk isserfacs, v, fbeefiy WWSVPENPTN
108. This i s possiloBeagadausalléd remvoeki amd pliZn refquésied] 08ennthtdrEace

corporate group nunber kg BRANHiatdeNPLAR! 102 ad@ne7c3448d network.
PCT/ SE97/ 00367 - 10-

The PN is the only number used within WO Gateway 124
and PTN 108 to identify a CMT. Within public cellular

10 system 140, when WO Gateway 124 requests information
through VLR enga 210 on the location of a CMT f£rom HLR/SCP
110 using a PN, SCF 202 converts the PN to the MIN of the
CMT. 1A wireless office system internal numbering plan
(WONP) is used for the conversion.

15 The routing feature of the embodiment of FIG. 2 in
which all calls involving a CMT are routed via PTN 108,
can be described with reference to the following call
scenarioc cases (Case 1-Case 6):

20 Case 1: Call from FT in PTN 108 or PSTN 104 to a CMT
located in wireless office system 142:
1) The user of a FT in PTN 108 or PSTN 104 originates

a call to a CMT by dialing the terminal's PN if

calling from PTN 108 or, the terminal's complete

25 company subscriber number if calling from PSTN 104.
'2) The PN or subscriber number terminates at a line in

PTN 108 directed to WO Gateway 124. PTN Ctrl 224

directs the call to WO Gateway 124 over interface A,

3) As the call is requested over interface A, WO

30 Gateway 124 and call control function 220 sets the
called network element (CNE) to PLMN 102.
4) Call control function 220 inguires HLR 206 through

HLR enqga 212 and HLR engc 228 using the called CMT's
PN as the B-number and wireless office system 142 as
35 originating entity. HLR 206 determines that the PN
is valid from the WONP and SCF 202 retrieves a
terminating MIN from the WONP database. A roaming



When a CMI | ocated within cellular system 140 calls the PN of another CMI
of wireless office system 142 or the PN of an FT of PTN 108, a service
control function of HLR/ SCP 110 of cellular system 140 will convert the PN
to S a M N nunber. The M N nunber will then be translated into a

roam ng nunmber in HLR/ SCP 110 which is a destination terninatin n PTN
108. FTs of PTNV@EW4Iy be assigned a fake M N number for thif§ %?7[5‘8
Because PTN 108 is an external network, cellular system 140 wil| route the
10 call to GvSC 136. The call will then be routed back to WO Gat eway
124 via PSTN 104 and PTN 108 and, then to wirghess office system 142. WO
Gateway 124 then will send a request to HLR 110 for information on the

| ocati on of the call ed CMluabé&Fr ifdher tBee &a11kd oMT subfefibarcais ithdmde

f CMI | ted withi 4
the PSTN 104 or a VI ilnngg\% FRRE o a0 XET o Peb Ik S8 o (S8t

PTN 108 may be requested b4 dfiqusy §LBr%'P°J‘>'< 2280 pBAGHHY KA Ffézsupport
provided in PTN 108, 58 seBetghst) the cballte@he:‘maysbdouaeddt eiphiwi direless

procedure identiscal to ang ,_eer ’l@st‘éﬁ' H 2! rggag,qg?,nﬁ,ﬁ, ngggmgtgg\gf& o

FIG 2, therein is shown a unctlona agram 0 I ment

the invention shown in FI®N1126.The enbodi nent provi des a 25 basi c
routing function wtlen Pcm 1&Bntno1 cakibs campdeteng theC\ialdf €I Nthe8.cMihe
basic routing function al { pus,deMEaNOh sWkr 81ess of fice system 142 to roamin
public cellular system 140. In the enbodinment of FIG 2, interface Cis
used by WO Gateway 124 to make information requests to 30 HLR/ SCP 110
and, for carryilfg cofesel 2siCaidl £romom FEGU PITt dorabed 2 wirgsdegsl othide

voice traffic betweemyateMl 142 to a second CMT located in wireless office
system 142 or to an FT of PTN 108:

1) The user of the first CMT originates a call by

dialing the PN of a FT of PTN 108 or the PN of a

15 second CMT located within wireless system 142.

"2) RAN link 216 of WO Gateway 124 receives the call
through RAN 126.

3) Because the call is from a OCMT, the call |is

unconditionally routed to PTN 108. Also, the dialed

20 number is transparently sent to PTN 108 on the
signaling link.

4) If the dialed number terminates at a FT, PTN 108
completes the call.
5) If the dialed number is the PN of a second CMT, PTIN

25 108 routes the call (with the PN number of the
second CMT as the B-number) back to WO Gateway 124.

6) As the call is routed back to WO Gateway 124 over
interface A, WO Gateway 124 Call Control 220 sets
the called network identity to PLMN 102.

30 7) Call control 220 inguires HLR 206 through HLR enga
212 and HLR engb 208 using the second CMT's PN
number as the B-number. HLR 206 determines that the
PN number is valid from the WONP and SCF 202
retrieves a terminating MIN from the WONP database.

35 A roaming number for the second CMT is then
retrieved from HLR 206 and returned to WO Gateway
124 through HLR engc 228 and HLR enga 212.



| ocated in wireless office system 142 and a CMI roaming within cellular
system 140, are routed through PSTN 108 and GVBC 136. WO Gateway 124

i ncludes RAN |ink 216, 35 Digital Subscriber Signaler a (DSSla) 218,

| SDN data link | ayer protocols a (LAPDa) 222, Call Controller (call
control) 220, visitor location register (VLR) 226, HLR WO 97/ 34437

PCT/ SE97/ 0036 7whiegBdd4ser a (HLR enga) 212 and VLR Enquirer a RCWSES#MEeY) 210.
HLR/ SCP 110 includes Service Controller Function (SCF) 202, hone |ocation
register (HLR) 206, HLR Enquirer c¢ (HLR enqgc) 228 and VLR Enquirer ¢ (VLR
enqc) 208. PTN 5 108 contains PTN Controll f‘{a (PTN Ctrl) 224, Digital
Subscri ber Signaler b (DSSIb) 230 and | SDN data link |ayer protocol b
(LAPDb) 232. As descyy be , I v O} Vi A0S e

t hrough PTN | 08. R%I\)I | %ﬁgggég Fg%egggéﬁﬁaw 11% ,ﬂgcl nvolﬁ%maqv#%%tlﬁgts
originate in RAN 126 of Pf&ice $XsthtdAdr t FRAAPIIMGLOHAREE nEe TR ates in
transparently transferri RaNt heédi al ed nunber to PTN 108 t hrough DSSla 218
and DSSlb 230. For c@lls daQ12 cENErbEr Shaatbiioh dresRAMNel 261 1RAN ldHk 2kona
perfornms call sgtup to th ITDBHE 133"“ 15y sgjiéber i ndi cated by a roam ng
nunber recei ved from cal (MBoRPFERIRIPN 138E 18 and LAPDa 222 may emul ate
either an ISDN PRI termnal or a node of PTN 108. Call control 220

processes call requesise BECEAVEGromieitierl @8cirPriingSShaped Bi @nck 1393k

230 that term nate V\étsq:a g?/g 20 ullR %026' i celrucie:;,l t yi | t r'qi.

database for nobi YL re?s HPUGISE TR g §'y té Thot e g

within cellular system 140 to either of a CMT located in wireless
10 office system 142 or an FT of PTN 108:

1) The user of a CMT roaming within cellular system 140
originates a call by dialing a PN of CMT or,
alternatively, the user of a PMT originates a call
by dialing a complete subscriber number for a CMT.

15 2) MSC 112 receives the call through base station 114
and inquires HLR 206 through HLR engc 228 using the
called number as the B-number and the calling mobile
terminal MIN as the originating number. In the case
of the CMT making the call, HLR 206 determines that

20 the dialed PN is valid and SCF 202 retrieves the
terminating point from the PNP database. In the
case of the PMT originating the call, the
termination point is directly retrieved from HLR 206
without use of the PNP database. 1In either case,

25 the termination point is a fixed telephone number
indicated as one of the PTN numbers in PSTN 104.
The number may belong to the WO Gateway 124 number
series or be the number of a FT of PTN 108. The
PSTN number is returned to MSC 112.

30 3) The call is routed to GMSC 136.

4) GMSC 136 performs call setup toward PSTN 104 using
the full subscriber number of the termination point.

5) PSTN 104 performs call setup towards PTN 108 using
direct dialing to reach the called number in PTN

35 108.

6) If the called number terminates at FT of PTN 108,

the call is completed. If the called number belongs



wireless office system 142. HLR enqga 212 handles conmuni cations
with HLR/ SCF 110 through HLR enqc 220 for determ nation of the roam ng
nunber of a termnating CMI 25 using a lower |ayer transfer protocol.
VLR enga 210 handl es conmmuni cation with HLR/ SCF 110 t hrough VLR enqc 208
f'or controlling nobility managenent of CMIs | ocated within w fice
system 142. 3387 ncl udes functional entities that per&?ﬂsg%gg
functions required 30 for control and routing within the wireless office
system 142. Call setup nessages from MsSC 112 to WO Gateway 124 over
i.nterface C for calls to a CMI requiring a tragfic path via PTN 108, and
call setup nessages from PTN 108 to 35 WO Gateway 124 over interface A
requiring a call setup t e tGhTnumbe?l BhrifR, ofb@hGatewali neat, eBTH oCtar PN.24

To di stinguish between t e | 4o, n .
97/ 34437 heodei: WHReSa0 €8/ W6 Ga?tPeQCgJ/JS fz%% nglé 71{1':1é2’¥%ace A

function within WO Gat end®iP8s tha BN 0F dhe Fatdedo T A% [ BNpher.
indicating that the @hl| As theecadll tiswarercelFRdl(h oWOt Gadedayl MR41@RerThe

cal l ed network g¢lement isjaddedcbo Ahecaghl seiuwby 6060 sdty eX8 ML dd
the 5 call is requested oveEj i.at eéfacet C, nge E i ndi cates PTN 108 as
the called network and, i1®7EFHestEREYRerre AL 8% A the ONE indicates

PLMN 102 as the cal | B ne@addr kconthrolPEunstiome 221 \ingwiwes HBRA294 tthroudh
Gateway 124 and PTN 108 tmrp éaghidiz an@MILR eldchikbs Pudirid thel bl Abmbd}y of
system 140, when V[’GﬁieW@R&3%%ilkﬁq6ﬁ§t§s'ﬂféﬁm éf(g%d the wireless office
10 system 142 as the originating entity. Since the
call is indicated as originating in the wireless
office system 142, the WONP is valid. SCF 202 then
retrieves the terminating MIN from the WONP database
and a roaming number for the called CMT is then
15 retrieved by HLR 206 and returned to WO Gateway 124.

9) The roaming number terminates in RAN 126.

10) The call to the CMT is completed.

Case 4: Call from a CMT located within wireless office
20 - system 142 or from a FT of PTN 108, or from a fixed phone
in PSTN 104 to a CMT roaming within public cellular system
140:
1) The user of a fixed deskphone of PTN 108 or a CMT
located within wireless office system 142 originates
25 the call by dialing the PN of a CMT that is roaming
in public cellular system 140. Alternatively, the
user of a public phone within PSTN 104 dials the
complete company subscriber number of the CMT.
2) The PN or company subscriber number terminates at a
30 line in PTN 108 that belongs to the number series of
WO Gateway 124. PTN Ctrl 224 then routes the call
to WO Gateway 124 using the PN of the called CMT as
the B-number over interface A.
3) As the call is received in WO Gateway 124 over
35 interface A, call control 220 sets the called
network identity to PLMN 102.



t hrough VLR enga 210 on the location of a CMI from HLR/ SCP 110 using a PN,
SCF 202 converts the PNto the MN of the CMI. A wireless office system

i nternal nunbering plan (WONP) is used for the conversion. 15 The
routing feature of the enbodinent of FIG 2 in which all calls involving a
CMI are routed via PTN 108, can be described with reference to the

fol |l owi ng cal IwWeews#1 o cases (Case 1-Case 6): 20 Case 1:PCENEITROBGIMm FT
in PTN 108 or PSTN 104 to a CMI |located in wireless office system 142: 1)
The user of a FT in PTN 108 or PSTN 104 originates a call to a CNT by
dialing the termnal's PNif calling from P_%I_108 or, the termnal's
conplete 25 conpany subscriber nunber if calling from PSTN 104. 2)

The PN or subscribgy nusber d&itfolated ahgaibesenin FI ddbhglivmet@d 40 WO
Gateway 124. PTN Cirl 224 di.r.e tz__MI[)_he C over

I o) Gat e 124 .

erreea oy e o SIS B 2aC e B SuuRet il Fataladt i
Gateway 124 and cal |l cosystgm{ldtasntReoorsbgtnatiind ntddynet iRk e3lhment
|(4 EJ;E) to ;&g/N 132&?{) ix@izézaé:%@nffééﬂ ofrﬂaiﬁ%’ll@fh 29n| ws:\lr@&%ilelzioéf.@m@ughd

enga n engc Q1 N, al. S, S - e an
wirel egs of fi ge system %’45}33‘5 132' e hfoecc'fr"llgi ﬁ%ﬂrﬂﬁl%enﬁ v, Eﬁﬁﬁ@%s
determ nes that the PN Yalidyandl SCEFmM20Re thenPretieyes apLerninakting MIN
term nating MN from t hers¥ONPheawolies @iatAbasanang, a Waathihg4dber is

PCT/ SE97/ 00367 -13- retrieved by HLR 206 and returned to WO Gateway 124.
5) The roaming number terminates in a node of public
10 cellular system 140, and WO Gateway 124 routes the
call to PIN 108 for outgoing connection through PSTN
104 and PLMN 102.
6) PTN 108 functions for a usual call directed outward
to the PSTN 104 and routes the call to PSTN 104 with
15 the roaming number as B-number.
7) PSTN 104 identifies that the roaming number is
within public cellular system 140 and routes the
call to GMSC 136.
- 8) GMSC 136 routes the call to MSC 112.
20 9) The call to the CMT is completed within public
cellular system 140.

Case 5: Call from CMT located in wireless office system
142 to any public subscriber (PMT within PLMN 102 or any
25 other public subscriber within PSTN 104):

1) The user of a CMT located within wireless office
system 142 originates a call by dialing a two digit
external line prefix plus a public telephone number
to request a call to the public subscriber via an

30 external line of PTN 108.

2) RAN link 216 of WO Gateway 124 receives the call
through RAN 126.

3) Because the <caller is a CMT, the «call is
unconditionally xrouted to PTN 108. The dialed

35 number is also transparently sent to PTN 108 on the
signaling link.



nunber for the called CMI subscri ber

is then retrieved from HLR 206 and

Feturned to WO Gateway 124 through HLR engc 228 and HLR enqa 212. 5)

Because the called CMI is |located within wireless 5

142, the roam ng nunber term nates in RAN 126. 6) Call control
completes the call. to the CMI through RAN Iink 216. 10 ngp :
a first CMI | Q¥QYBI47n wirel ess office system 142 to a seco

in wireless office system 142 or to an FT of PTN 108: 1)

first CMI originates a call by dialing the PN of a FT of PTN 108

of a 15

second CMI | ocated wthin wyel ess system 142. 2)

link 216 of WO Gateway 124 receives the call through RAN 126. 3)
the call s from)a FEIMM 108 Ifanctdbhs as fioncommly t ¢akilaldutgodngedot ¢hETN

108. Also, the dialed 20n jc necwdHPk kutESNRATRAL! YoSeEN 1104 WNeH08 on
the signaling link. 4) I e di al ed nunmper term nates at a FT,

1 | ed
conpl etes the call. 5) the fi"ﬁhh]ﬁddﬁ"éﬂ‘té?f AFrBePUTREE he PN of a second CM,

PTN 25

of fice system

220
l,l from
cat ed

The user of the

or the PN
RAN
Because

PTN 108

1085Y outRSTN Nd4cdldentifiies the @stindAtdionofoft ées abiaig@dCMr

as the B-nunber) back tmher-Gatemanelddsefationsid e @8k 164 f aledhack to

WO Gateway 124 over interface VWO CGat eway,.124 | I Contrpl 220, s t he
call ed network identi ty“’t 8%*%%2. %O&e d} Eed%}]‘ egoﬁfrg?uréolq

res

HLR 206 through HLR endé21XxhgngallRiangen s CH§Ct hat sardRFe@dres PN
nunber as the B-nunber.ardd 8 386 d6hsIededrs that the

10

15

20

25

30

35

6)

7)

8)

GMSC 136 inquires HLR 206 using the dialed number as
the B-number and the public PSTN number as the
originating entity. HLR 206 recognizes this number
as being a PSTN subscriber not belonging to the WONP
in PLMN 102 and the termination point is directly
retrieved without interaction with SCF 202. HLR 206
returns a roaming number for the PMT to GMSC 136.
GMSC 136 routes the call to MSC 112 as indicated by
the roaming number.

The call to the PMT is completed.

Case 6: Call from a CMT located within cellular system 140
or from a PMT located within cellular system 140 to a CMT
located within cellular system 140:

1)

2)

A CMT user roaming within cellular system 140
originates a call by dialing the PN of another CMT
who is located within cellular system 140.
Alternatively, a PMT dials the complete company
subscriber number of a CMT located within cellular
system 140.

MSC 112 inguires HLR 206 using the dialed number as
the B-number and the MIN of the calling mobile
terminal as the originating number. For a call to
a CMT, HLR 206 determines that the WONP is valid and
SCF 202 retrieves the terminating point from the
WONP database of IN 106. For a call from a PMT, the
termination point is directly retrieved. 1In either
case, the point is a fixed PSTN number that belongs



PN nunmber is valid fromthe WONP and SCF 202 retrieves a termnating MN

fTomthe WONP dat abase. 35 A roamng nunber for the second
CMI is then retrieved fromHLR 206 and returned to WO Gateway 124 through
HLR engc 228 and HLR enqga 212. W 97/ 34437

_PCT/ SE97/ 00367 -14- 7) Because the second CMI is |ocated within wireless
‘of fi ce systenwbdip4dhe roani ng nunber termnates in RAN 126PC'§§ T0Q347 |

control 220 conpletes the call to the second 5 _ CMTI t hrough RAN |ink
216. Case 3: Call fromeither a CMI roaming in public cellular system 140,
or a public nobile termnal (PMI) |ocated iy cellular system 140 to either

of a CMI |ocated in wireless 10  office system 142 or an FT of PTN 108:
1)  The user of a C'Vfrtboﬁﬁbnﬁuiﬁbéf“aeﬁféd famos atewad40201 | girRat esTa cal |

by dialing a PN of CMI o alternative aPI\/rI' orlglnatesa
call by dialing a corrpflé’f'% Eubd %eﬁefelﬁxﬁ%éeér]ecfooiﬁh %&/ﬁ‘ MBC 112
recei ves the call ¥hrofhe Babk is sonspd1te GRF i13§uires HLR 206 t hrough HLR

enqc 228 using thecal bﬂécnmnbepeﬁsoﬁm d31nusbenp atsl PSEN aalal nsgngobhé e

termnal MNas the or| LPF 'E%nunber In the case of the CMI nmaking the
call, HLR 206 determ nés hat the dialed PN is valid and SCF 202
retrieves the terrinat PEINphPerEeme FRLPNRRHR £9.5CN 108 psing dixechs the
PMI originating the caldialihg to reach the numbexr PTN 108.

6) As the PSTN number belongs to the number series of
WO Gateway 124, PTN Ctrl 224 routes the call to WO

10 Gateway 124 over interface A using the PN of the
called CMT as the B-number.

7) As the call is received at WO Gateway 124 over
interface A, call control 220 sets the called
network identity to PLMN.

15 8) Call control function 220 inquires HLR 206 through
HLR enga 212 and HLR engc 228 using the PN of the
called CMT as the B-number and the wireless office
system 142 as the originating entity. Because the
call is indicated as originating in the wireless

20 office system 142, HLR 206 determines that the WONP
is valid and SCF 202 retrieves the terminating MIN
from the WONP database and a roaming number is
returned to WO Gateway 124.

9) Because the roaming number terminates in a node of

25 public cellular system 140, WO Gateway 124 routes
the call to PTN 108 for outgoing connection through
PSTN 104 to public cellular system 140.

10) PTN 108 functions as for any call requested outward
to PSTN 104, it routes the call to PSTN 104 using

30 the roaming number as the B-number.

11) DPSTN 104 identifies that the roaming number is found
in public cellular system 140 and routes the call to

GMSC 136.
12) GMSC 136 routes the call to MSC 112 as indicated by
35 the roaming number of the called CMT.

13) The call to the CMT is completed.



termnation point is directly retrieved fromHLR 206 w thout use of the PNP
dat abase. In either case, 25 the termnation point is a fixed

t el ephone nunber indicated as one of the PTN nunbers in PSTN 104. The
nunber may belong to the WO Gateway 124 nunber series or be the nunber of a
FT of PTN 108. The PSTN nunber is returned to MSC 112. 30 ag w cal |
“is routed to CYBE7AMET 4)  GVBC 136 perforns call setup toward B 104
using the full subscriber nunber of the term nation point. 5) PSTN 104
perforns call setup towards PTN 108 using direct dialing to reach the

call ed nunber in PTN 35 108. 6) | fjsthe cal |l ed nunber term nates
at FT of PTN 108, the call is conpleted. If the called nunber bel ongs WO
97/ 34437 Referring now to FIG. 3, tHeGEASFIE GOSN -an®they t he

Egzber serlfs ?ﬁ \Ngdﬁﬂdimaﬂtl%épgﬁﬁ?Jé%féntl%ﬁ VOUTE§StQﬁb&&ddeﬁ%ﬁﬁﬂRrGﬁhemﬁy
over interface e of .the ¢ er

As the call is rece‘I"{? ﬂ?\% &Rrendsre 28y %V/’éﬁ’ gngn in *ﬁt egf’aceTh}‘-\)S
call control 220 emgdimenhesuppbtrl havdpyver i dénongping PBN@El@@tW8¢n
Cal | control fauncticun14200# nquérqaﬂaaesao%fﬁwgbébt&ema 2dr{a apribhik R

e e L U Rt ] o

i ndi cat ed as or|g|rkgq,ﬂ?qvncpﬁeoﬁnygyeﬁgg whlle in pub ic cellular system
142. The embodiment of FIG. 3 differs from the embodiment
of FIG. 2 in that in FIG. 3, interface C provides a direct
10 trunk line connection between MSC 112 and WO Gateway 124
in FIG. 3. The direct trunk line is capable of carrying
call traffic between MSC 112 and WO Gateway 124. CMTs in
public cellular system 140 and wireless office system 142
may be connected directly over the trunk line between MSC

15 112 and WO Gateway 124. Routing through PSTN 108 and GMSC
136 is not required for these calls. Also, handover
between cells of wireless office system 142 and cells of
cellular system 140 is supported. Additionally, this
configuration allows a CMT roaming in public cellular
20 system 140 to call a public subscriber of PSTN 104 by
reguesting an external line from PTN 108. The trunk link
between MSC 112 and WO Gateway 124 is only used for
connection of corporate group MTS to WO Gateway 124.
Calls from PMTs to CMTs are routed via GMSC 136-PSTN 104-
25 PTN 108 and WO Gateway 124 as in the embodiment of FIG.

2.

In the configuration of FIG. 3, additional functions
have been added beyond the configuration shown in FIG. 2.
WO Gateway 124 contains the additional MSC routing
30 function provided by MSC routing a302. Also, MSC 112
contains the additional MSC routing function provided by
MSC 1routing b304 and MSC control 306. In this
configuration call control 220 is also enhanced to handle
outgoing calls by CMTs through MSC 112 towards PTN 108
35 and, to route calls made to CMTs in MSC 112 over interface
C if the roaming number terminates in cellular system 140.
MSC control 306 performs the normal functions of the MSC



office system 142, the WONP is valid. SCF 202 then retrieves the
térmnating MN fromthe WONP dat abase and a roam ng nunber for the called
CMI is then 15 retrieved by HLR 206 and returned to WO Gat eway 124.
9) The roam ng nunber termnates in RAN 126. 10) The call to the CMI is
conpleted. Case 4: Call froma CMI |located within wireless office 20
system 142 or WOSMMBTT of PTN 108, or froma fixed phone i FOPSERIOMT to a
CMI roaming within public cellular system 140: 1) The user of a fixed
deskphone of PTN 108 or a CMI located within wireless office system 142
originates 25 the call by dialing tﬁe PN of a CMI that is roam ng
in public cellular system 140. Alternatively, the user of a public phone

\g’ht hip& PSTN 104 di ahg Ame if'soﬁﬁéﬁ%ﬁl @Q&paﬂycosuh&gér&&ggmumseoffluhlaelm PTﬁ)
e or conpany subsc unbe t at a ine in
108 that bel ongs t% lt'#? l§lé’r F;gé? ?1?/% eway 124. PTN Cirl 224 then
routes the call to WO @bém@b?élme%ﬁ’- n@ft LGN df cBRe keal ferrdrdaswitie

B- nunber over int e&'faﬁﬁﬁev&:e b FId\s 1,hanaathe ifpllowiaig @dll Nnsddazabevayesl 24

over 35 |nt control 220 sets the called
net wor k |dent|ty to% %N,;l%%e ﬁ’%v\o 97/ 34437

PCT/ SE97/ 00367 -16- 4) Call control 220 inquires HLR 206 using the PN of
the called CMI as tdageBy nuwcahar £aoml avioMel esamisif within cellular system 140

to a CMT located within wireless office system 142:
1) The user of a CMT roaming within cellular system 140
10 originates a call by dialing the PN of another CMT
located within cellular system 140.

2) MSC 112 receives the call through BS 114 and
inquires HLR 206 using the PN of the called CMT as
the B-number and the MIN of the calling CMT as the

15 originating number. For the called CMT, the PN is
valid and, HLR 206 signals SCF 202 to retrieve the
terminating point £from the PNP database. The
terminating point is a B-subscriber number that
appears as a fixed telephony number (PTN group

20 number in PSTN belonging to the PNP} in the public
cellular network 142. A gateway number, pointing to
WO Gateway 124, is then returned.

3) The call is routed from MSC 112 to WO Gateway 124
with the PN of the called CMT as the B-number. As

25 the call is received over the trunk 1line of
interface C, call control 220 sets the called
network identity to PTN.

4) WO Gateway 124 performs an outgoing gateway function
to PTN 108 with the PN of the called CMT as B-

30 number .

5) The called PN belongs to the WO Gateway PNP 50, PTN
ctrl 224 routes the call back (with the PN as the B-
number) to WO Gateway 124 over interface A.

6) As the call is received at WO Gateway 124 over

35 interface A, call control 220 sets the called
network identity to PLMN.



system 142 as the originating entity. For calls indicated as originating
i*n the wireless office 5 system 142, HLR 206 wi |l determ ne that
the WONP is valid and SCF 202 then retrieves a termnating MN fromthe
WONP dat abase and, a roami ng nunber is retrieved by HLR 206 and returned to
WO Gat eway 124, ;? The roam ng nunber term nates in a node_of ggbl ic 10
‘cel lul ar syst eWAHBM32nd WO Gateway 124 routes the call to PTRE® f

out goi ng connection through PSTN 104 and PLWMN 102. 6) PTN 108 functions
for a usual call directed outward to the PSTN 104 and routes the call to
PSTN 104 with 15 the roam ng nunber _gs B-nunber. 7) PSTN 104

i dentifies that the roam ng nunber is within public cellular system 140 and
routes the call to7BVSCCalh. cOatrolAEN3 E&ﬁctﬂumGSnQJMrebaHLRtQONBGhiéathO

) The call to the CMizis, &stg&eﬁ%hhg P Gaffl | R SBREB 10,

Case 5. Call fromCM | ocate ess |ce to an _
subscriber (PMI within PPRNBIBYRRRT AR She °°5P?Eﬁt?nHﬂHQ}e§§b§UFFB@r1%?th|n
PSTN 104): 1) The useaso¢rxgnﬂwﬁlhgceneitym t Fowr walkds ensiginfited systken 142

originates a all by di ébi:ﬁ&rété mxdslwstg %&e&aam' NEnd' RobxY ELU%ag gublic
t el ephone nunber to req b

call .to th 1 ¢ subscriber via an
external |ine of PTN 10%EE 082 TEAGLEVAR %Eg WE%’P%W frem fhei YeuP ¢ he
call through RAN 126. 3§ata¥ﬁﬁﬁu§nd & heoandalgl eumbes ia r&bfievédicbycCRIR i S

uncondi tionally routed boePidd X8 urnedN€o dicdlcaeeway 124.
8) The roaming number terminates in RAN 126.
10 9) The call to the CMT is completed.

Case 8: Call from CMT located in wireless office system

142 to CMT located in public cellular system 140.

1) The user of a CMT in wireless office system 142
originates the call by dialing the PN of a CMT

15 located in public cellular system 140,

2) RAN link 216 function of WO Gateway 124 receives the
call from RAN 126.

3) As the caller is a CMT, the call is unconditionally
routed to PTN 108. The dialed PN is also

20 transparently sent to PTN 108 on the signaling link.

4) The PN terminates at a line in PTN 108 belonging to
the assigned number series of WO Gateway 124. PTN
Ctrl 224 forwards the call (with the PN number of
the CMT as the B-number) to WO Gateway 124 over

25 interface A.

5) As the call is received at WO Gateway 124 over
interface A, call control 220 sets the called
network identity to PLMN.

6) Call control 220 of WO Gateway 124 inquires HLR 206

30 with the PN number of the CMT as the B-number and
wireless office system 142 as the originating
entity. For calls indicated as originating in the
wireless office system .142, the WONP is valid, and
SCF 202 retrieves the terminating MIN from the WONP

35 database and a roaming number is retrieved by HLR
206 and returned to WO Gateway 124.



35 nunber is also transparently sent to PTN 108 on the signaling

19 nk. WO 97/ 34437 PCT/ SE97/ 00367
-17- 4) PTN 108 functions as for any call outgoing to the public network,
it routes the call to PSTN 104 with the dial ed nunber as B-nunber. 5)

PSTN 104 identifies the destination of the dialed 5 nunber. |If the
destination i woemsBTN 104, the call is conpleted. |f the dPEVEEPADer is
found in PLMN 102, the call is routed to GUSC 136 and Steps 6, 7 and 8 are
conpl eted. 6) GVBC 136 inquires HLR 206 using the dial ed number as 10

t-he B-nunber and the public PSTN number as the originating entity. HLR 206
recogni zes this nunber as being a PSTN subsCti ber not belonging to the WONP

in PLMN 102 and thg ter'fﬂélaxtda(?ﬁ Iﬂ%hb& derRetdded eid | £veshen shopliblic
interaction with S 202

R erurns r LN for
the PMI to GVBC 136. 7)°31]‘GL\9€§ f%%t?'&ﬁ"eos ¥Re & E at1°X o %%%ﬁfgagﬂlgﬁg YWated
by the roanmi ng nunber. ©& MStheldal |ofo Hq’sé-lPMTC%l‘&»ﬂEI SYsgem20140 @fe 6:
Call froma CI\/IT I ocat edj yMidyreac syl thérrsaringmmbdbesr froma PMI | ocat ed

A usor oo B A0 cEAE) R OB ool PG CEERN R,
dialing the PN of anot h%YGt@vrl'lzg is ComP *is located wthin cellular
system 140.
Case 9: Call from a CMT roaming in public cellular system
140 to a PMT in public cellular system 140.
10 1) The user of a CMT roaming in public cellular system
140 originates a call by dialing the external line
prefix plus the number of a PMT to request a call to
the PMT located in public cellular system 140.
2) MSC 112 inquires HLR 206 using the MIN of the CMT as

15 the originating number. For the CMT, the PNP is
valid and' SCF 202 retrieves the terminating point
from the PNP database. The B-subscriber (the

external line function, is located in PTN 108. 1In
public cellular system 142, the B-subscriber appears

20 as a fixed telephony user. Therefore, a gateway
number, pointing to WO Gateway 124, is returned.
3) The call is routed to WO Gateway 124.
4) WO Gateway 124 requests an external line from PTN
108.
25 5) PTN 108 acts as for any call requested to a public

user and routes the call to PSTN 104 with the dialed
number as B-number.

6) PSTN 104 identifies the destination as being found
in PLMN 102 and the call is routed to GMSC 136.
30 7)  GMSC 136 inquires HLR 112 with the dialed number as

the B-number and a public PSTN number (one belonging
to the corporate group of PTN 108) as originating
entity. HLR 112 recognizes this number as not
belonging to the WONP of wireless -office system 142

35 and the termination point is directly retrieved
without interaction with SCF 202. HLR 112 returns
the roaming number of the public subscriber.



Alternatively, a PMI dials the conplete conpany subscriber nunber of a CMI
Focated within cellular system 140. 2) MSC 112 inquires HLR 206 using the
di al ed nunber as 30 t he B-nunber and the M N of the calling nobile
termnal as the originating nunber. For a call to a CMI, HLR 206 determ nes
that the WONP is valid and SCF 202 retrieves the termnati ngrg_%&@{?gmthe
"WONP dat abase 3YO¥WM44¥6. For a call froma PMI, the 35 tion
point is directly retrieved. 1In either case, the point is a fixed PSTN
nunber that bel ongs WO 97/ 34437

PCT/ SEQ7/ 00367 -18- to the nunber series of ) Gateway 124. The PSTN
nunber is then returned to MSC 112. 3) The call is routed to GvsC 13. 6.
4) GVBSC 136 perfosns @Mskc saé Lzrbuh:esPSTé\lchM tsiMar ihe,Sas indicatie8TNy

nunber. 5) PSTN 104 p fo ggmggél to PTN 108 using direct dialing
to reach the nunber PTN ﬁ)t Aé}f e PSTN nu el ongs to the nunber
series of WD Gatewal) 128 eP‘FRI te e MFuidsce ec%ﬂ to WO 10

Gat eway 124 over interface A using the PN of the called CMI as the
B-nunber. 7) sAs thgsdLabl: ES1Y GxehVadomi 1\409@1%11214a9vﬁ%st‘.éﬂ Qlaloe8 A
call control 220 sets e call ed, ne rkoi titys stl:LW 1 8) Cal |
control function 228 § |ﬁ°F5'§nﬁLﬁ’ﬁgatlﬁr Sﬂ ystem 140:
1) The user of a PMT in public cellular system 140
dials a complete company subscriber number to call
a CMT located in public cellular system 140.

10 2) MSC 112 inquires HLR 206 using the complete company
subscriber number as the B-number and the MIN of the
calling PMT as the originating nuwber.’ Since the
caller is a PMT, the termination point is retrieved
without support from SCF 202. The termination point

15 is a fixed telephony number that is one of the PTN
numbers in PSTN belonging to the PNP of WO Gateway
124. A PSTN gateway number to PSTN 104 is returned.

3) The call is routed to GMSC 136.
4) GMSC 136 performs call setup towards PSTN 104 using

20 the full company subscriber number.

5) PSTN 104 performs call setup towards PTN 108 with
the full company subscriber number.

6) The PN belongs to the PNP of WO Gateway 124. PTN
Ctxl 224 routes the call to WO Gateway 124.

25 7) As the call is received at WO Gateway 124 over
interface A, call control 220 sets the called
network identity to PLMN.

8) Call control 220 inguires HLR 206 with the PN of the
called CMT number as the B-number and the wireless

30 office system 142 as the originating entity. For
calls originating in the wireless office system 142,
the WONP is wvalid and SCF 202 retrieves a
terminating MIN from the WONP database and a roaming
number is returned to WO Gateway 124.

35 9) The roaming number terminates in a node of public
cellular system 140 and WO Gateway 124 routes the
call to MSC 112 as indicated by the roaming number.



HLR enga 212 and HLR enqc 228 using the PN of the called CMI as the

B- nunber and the wireless office system 142 as the originating entity.
Because the call is indicated as originating in the wireless 20

of fice system 142, HLR 206 determi nes that the WONP is valid and SCF 202
retrieves the termnating MN fromthe WONP dat abase and a roani ng nunber
is returned t wo'@n@reway 124. 9) Because the roam ng nunBEI/SEEORISAat es
in a node of 25 public cellular system 140, WO Gateway 124 routes
the call to PTN 108 for outgoing connection through PSTN 104 to public
cel lul ar system 140. 10) PTN 108 functions éﬁgf(M’ any call requested
outward to PSTN 104, it routes the call to TN 104 using 30 t he

roani ng nunber as e BrHwidash. +d W nPTWE 44 corgnttdd es that the roaning
nunber is found in public cellular system 140 and routes the call to GVSC

136. 12) GWSC 136 routes the call to MSC 112 as indicated by 35 t he
roam ng nunmber of the cHid edb@Mhent3khdie iouFIGt o3 tigy Mo ibe confiauxefl
WO 97/ 34437 to include the alternative function (BGEEEEBUNONHN) -dif9-

Tventi on. | hi's BRSSHTR S te TORR) BRent b, REtios SRt e ¢
FIG 1. This enbsdraphairedhptithinhBEMNVE02 of Widbithe gupes Parcikian.s
cells of the wirel gas abbi aad wpstcabewdy a4 @apl sGpport PMTs of public
cellular system 140 not belonging to the corporate group
(guests) within wireless office system 142. This
10 embodiment allows PMTs to use wireless office system 142
as part of public cellular system 140.

In the guest function, WO Gateway 124 is enhanced to
perform a switch function for PLMN 102 without support
from PTN 108. RAN link 216 is enhanced to perform calling

15 number (A-number) analysis when a PMT or CMT operating in
wireless office system 142 initiates a call. During the
A-number analysis, RAN link 216 retrieves information on
the calling MT from VLR 214 and determines if the MT is
a corporate or public MT. MSC routing function 302 is

20 enhanced to handle guests on the direct trunk from MSC 110
to WO Gateway 124. VLR 226 is enhanced to allow
differentiation between PMTs and CMTs when a MT registers
in wireless office system 142. VLR 226 determines the
user characteristics from the subscriber database of HLR

25 206. The subscriber characteristics are stored in
registers within VLR 226.

When a mobile subscriber registers in a cell of
wireless office system 142, the attributes of the
subscriber (public or corporate group) are downloaded from

30 HLR 206 and stored in VLR 226 of WO Gateway 124. When
processing calls involving wmobile subscribers located
within the wireless office system 142, WO Gateway 124 will
use the attribute information to distinguish between
guests and corporate mobile subscribers. In this feature,

35 calls involving roaming public mobile subscribers (guests)
are routed over the direct trunk line between MSC 112 and
WO Gateway 124.



cellular system 140. The enbodi ment also allows a CMI to use services of
PTN 104 while in public cellular system 142. The enbodinent of FIG 3
differs fromthe enbodinment of FIG 2 in that in FIG 3, interface C
provides a direct 10 trunk |ine connection between MSC 112 and V\D
Gateway 124 in FIG 3. The direct trunk line is capable of

‘traffic bet weeWOREH43%12 and WO Gateway 124. CMIs in public gl?"ll:lrlléuiﬁl ar system
140 and wireless office system 142 nay be connected directly over the trunk
| i ne between MSC 15 112 and WO Gateway 124. Routing through PSTN 108
and GVSC 136 is not required for these callgs- Also, handover between
cells of wireless office system 142 and cells of cellular system 140 is
suppor t ed. Addi ti onal Wien tahi satbnfiisguinitiigted| | fnem aacnmubldani ngbile

public cellular 20 term§1¥§1 erpdsted @igBih @Mﬁbscosﬂm@mm@upfn%T&ﬂw by
requesting an external

n e tr |i.nk bet wee 12
and WO Gat eway 124 5% é’t(fﬁ;‘t Saéeﬁe?%es conr?ecggll?)rrl] o Cor t:ollrgzli’tg \Aﬁoghysl\/%%&
Gateway 124. Calls tfrlrr@rqtsbler@Rt ENGRTR1dr aando IR spak @?@c %@a Pscrwm a25
PTN 108 and W3 Gat expamihg4namber imerefinarli mmllofcohto1222bnrblites the

f t f Fl t |
cont urat Fon o (LS el o Tl o0 e Begh, MR IOMAL e
routing 30 f unctGadh ¥ obifdated Yase P t’F‘??g!]"-&SO‘thhw dpireyses) pffice

contains the addit |sysaéml\m I edll ngorftirodt 120 rpuees delle hyaNSEo thet gagst b304
and MSC control

hi s f ,C B 0 | so
enhanced to h ndl e out oin a Fr e bglﬂ?urou aiécllz Hgowar%% g#ﬁf? :
35 and, Qrout ef“(‘,"&?i"?;n??'éﬁi' %gxlﬁFs‘ Fa THRAse Rt BIFack 3@d; £h ‘Fhe
roam ng nurrber ter rﬁqidbcsngnccbl IademarsysCmﬂzwase 12-Case 14):

Case 12: Call from a PMT within wireless office system 142

to a CMT within wireless office system 142,

15 1) The user of PMT in wireless office system 142
originates a call by dialing the complete company
subscriber number of a CMT, as for any public user.

2) RAN link 216 function of WO Gateway 124 determines
that the caller is a guest. Call contrxol 220 of WO

20 Gateway 124 receives the call.

3) WO Gateway 124 inquires HLR 206 using the dialed
number as the B-number and the MIN of the PMT as
originating number. Because the caller is a PMT
{guest), the termination point 1is directly

25 retrieved. The termination point is a fixed
telephony number that is one of the PTN group
numbers in PSTN belonging to the PNP of the WO
Gateway 124. A PSTN gateway number is returned.

4) The call is routed to MSC 112.

30 5) The call is routed to GMSC 136,

6) GMSC 136 performs call setup towards PSTN 104 using
the full dialed company subscriber number.

7) PSTN 104 performs call setup towards PTN 108 using
direct dialing to reach the called subscriber number

35 in PTN 108.

8} The called number terminates at a line tied to the
PNP of the WO Gateway 124. PTN ctrl 224 routes the



MSC control 306 perforns the normal functions of the MSC WO 97/ 34437
PCT/ SEQ7/ 00367 -20- 112 and is used in FIG 3 to differentiate these
functions from MSC routing b304 functions. The enbodi nent of FIG 3 can be
described with reference to FIG 1, and the follow ng call scenario cases 5
(Case 7-Case 10): Case 7: Call froma CMI roaming within cellul ar system
140 to a CMI waxsasetd7wit hin wirel ess office system 142: 1) of a
CMTI roaming within cellular system 140 10 originates a call by
dialing the PN of another CMI |ocated within cellular system 140. 2) VBC
112 receives the call through BS 114 gad inquires HLR 206 using the
PN of the called CMI as the B-nunber and the M N of the calling CMI as the

15 ori gi nat i ng aabewith Fete tete ofathedesiioratiee sistsibet iak @rd,
HLR 206 signals SCF 202 t t ) om the PNP
dat abase. The term ﬁ"a"\%ﬁ pé°e‘¥8 éan:%wb ggaaé&%%rlmr@ace

rnt i S a Scri nunber t hat appears as
a fixed tel ephony $unbds (F*FN gadlip isp received R{LHP GRLPERY| l}éf*orfg‘f?g to

the PNP) in the public gldrfaee RAct WOr Gatdiday Acglhl ceonytrmint2?Q saisnttiheg t o

WO Gateway 12 |sthenr tur a ' outed from MsC 112 to
WO Gateway 12 W|th the gfﬂgngofﬂl :fdey}%\/% ko pfaak

as the B-number,
the call is rectPledaldy gontgrd 2??uﬁ‘|kn°q’1°ﬁ’e inguirpsoHER 20¢, w’cé? |PN
control 220 sets the caf athe called CMT as the B-number and the wireless
office system 142 identified as the originating
entity. Because the call is indicated as
10 originating in wireless office system 142, the WONP
is valid and SCF 202 retrieves the terminating MIN
from the WONP database and a roaming number is
returned to WO Gateway 124.
11) The roaming number terminates in RAN 126.
15 12) The call to the CMT is completed.

Case 13: Call from a CMT within wireless office system 142
to a PMT roaming in wireless office system 142:
1) The user of a CMT within wireless office system 142
20 originates a call by dialing the external line
prefix plus the number of a PMT to request a call to
a PMT via an external line of PTN 108.
2) RAN 1link 216 of WO Gateway 124 determines that the
caller is a CMT.
25 3) RAN link 216 unconditionally routes the call to PIN
108. The dialed number is transparently sent to PTN
108 on the signaling link.
4) PTN 108 acts as for any call requested to the public
world, it routes the call to PSTN 104 with the
30 dialed number as the B-number.
5) PSTN 104 identifies the destination of the dialed
nurber as in public cellular system 140 and the call
is routed to GMSC 136.
6) GMSC 136 inquires HLR 206 with the dialed number as
35 the B-number and a public number of PSTN 104 (one
belonging to the PTN corporate group CMT) as the
originating caller. HLR 206 recognizes the dialed



network identity to PTN. 4) WO Gateway 124 perforns an out goi ng gat eway
function to PTN 108 with the PN of the called CMI as B- 30 nunber .
5) The called PN belongs to the WO Gateway PNP 50, PTN ctrl 224 routes
the call back (with the PN as the B- nunber) to WO Gateway 124 over
Fnterface A 6) As the call is received at WO Gateway 124 over 35
‘interface A WOIBMdTontrol 220 sets the called network i|BEHRETU036%
PLIVN. WO 97/ 34437 _ PCT/ SE97/ 00367
-21- 7) Call control 222 function inquires HLR 206 through HLR enga 212
and HLR engb 220 using the called PN as the Bynunber and the corporate

W reless system 140 as originating entity. For calls originated in the 5
corporate wirel ess syst erumbéf, ag lze s\WBRPrilseyy abt dbelstigiBg2to cd ice\amel the

termnating MN fromthg b nd; & n r d by
HLR 206 and returned to V\%Qég?g%é %%%.n@_ l@ dggglr:ggym lr%ie@e#%? t%)te}rurhgﬁgt es
s

in RAN 126. 10  9) nEeraction t‘%&h s2%np| k. 2Q8sESEUTRS,| £her om
CMT | ocated in wirel ess mfamiog sylsbemqﬂzhteol’@ww &MaAd36n public cellular

system 140. 1)s Thgy usqiysef 196 Q\Mens Wreekgss € ke 139548 M rldizateladbyat es
the call by dialing the PN of a | ocated in public cellular

A
system 140, 2)  RAN |i MR T8aRLRZ (PSR WO Gat eway 124 receives the
. 8) MSC 112 routes the call to WO Gateway 124 with the

roaming number as the destination.

9) The roaming number terminates in RAN 126.
10 10) The call to the PMT is completed.

WO Gateway 124 may also be configured to support an
application for computer supported telephony. For this
function, signal interchange between WO Gateway 124 and
PTN 108 is performed over interface A. The function of

15 PTN 108 that communicates with a system for computer
supported telephony (e.g., Call Centre or Automatic Call
Distribution (ACT)) is implemented in CST Access 156. The
computer supported telephony is provided to PTN 108 over
the ISDN link of interface A by communications between WO

20 Gateway 124 and CST Access 156. The computer supported
telephony may be according to the ECMA Computer Supported
Telephony Application (CSTA) or ANSI Switch Computer
Application Interface (SCAI) standards. A number of other
industry standards, created by the large PTN vendors like

25 AT&T and Northern Telecom, may also be used.

Referring now to PFIG. 4, therein is shown still
another configuration of the embodiment of the invention
shown in FIG. 1. In the configuration shown in FIG. 4,
WO Gateway 124 provides a computer supported telephony

30 (CST) interface between PTN 108 and PLMN 102. The CST
function may be used to provide PTN 108 with call
completion information.

In the configuration of FIG. 4, six functional blocks
have been added to the embodiment of FIG. 2. WO Gateway

35 124 includes SCF Enga 404, CST Func. 406, FE status 402.
MSC/SCP 110 now includes SCF Engc 412 and PTN 108 now
includes CST prot 408 and CST support 410.



call from RAN 126. 3)
routed to PTN 108.

As the caller is a CMI, the call is unconditionally
The dialed PN is also 20 transparently

sent to PTN 108 on the signaling link. 4) The PN termnates at a line in
PTN 108 bel onging to the assigned nunber series of WO Gateway 124. PTN Cirl

224 forwards the call
Gat eway 124 oVWO 92134437

(wth the PN nunber of the CMI as the B-nunber) to WO
interface A 5) As the call | POTEEITNMBE at WO

Gat eway 124 over interface A, call control 220 sets the called network

identity to PLMN. 6)

Call control 220 of WO Gateway 124 inquires HLR 206

30 with the PN nunber of the CMI as _4ghe B-nunber and wreless
of fice system 142 as the originating entity. For calls indicated as

originating in the w rebepsEmfal 808 and iSEM Briks 1abeamw3reeuuaté EromndsBCF

202 retrieves the e ngsd ig y{;ﬁédf@%ﬂ@\&ﬂé&ﬁﬁ ion jpfofificiane gad o

roam ng nunber is re

rleved

returne

WO 97/ 34437 messages between SCF Engc 412 and g‘eg,astganmﬁrrzgd 7)
The roam ng nunber thetfoughaMss iLh2a nCsE Rn’ncpabm proeidal| compsipetre supdort WO
Gat evay 124 rqutes dherfalde tb9 h@ﬁﬂz&%gomw | Cogflpudlcar 464 ShRM x%i;&eaé

I ndi cated by the roam

public cellular syst éﬁf’glﬁocli??“eamﬁ?’g’teé’&%c’n ra fr& bl o' B8 GMbl2G3ke0a" "

communication, e.g., voice prompts. In band communication
requires that a trunk line is supported between MSC 112

and WO Gateway 124 as in the configuration of FIG. 3.

10

The CST function provided by WO Gateway 124 may be

configured to support both FTs and CMTs of PTN 108. FT
using the CST function are registered as CMTs of wireless
office system 142 within the database of HLR/SCP 110.
Because the FTs do not dynamically register in PLMN 102,
15 they are defined in the database of HLR/SCP 110 as located
in the area controlled by VLR 226 of WO Gateway 124.
Examples of IN services that may be provided included call
screening based on the A-number, time and location;
black/white list; location dependent call forward and
20 personal call direction schemes.

CST prot. 408 supports the appropriate computer

supported telephony protocol between WO Gateway 124 and
PTN 108. FT status 406 allows an FT of PTN 108 to appear
as a CMT to VLR 226. When HLR/SCP 110 requests
25 information on an FT, VLR 214 will regquest FT status 406

to provide FTO status information (free, busy, out of

order, etc.). FT status 406 determines the state of an
FT via CST func 406. DTMF 414 receives DTMF tones from
an FT of PTN 108, and performs instructed task, subscriber

30 profile within SCF 202. A user may control his/her
subscriber profile by using this feature.

A feature of the CST function is the ability to

connect an FT and a CMT of PTN 108 in an extension phone

pair, the CMT and FT are seen as one termination point
35 from the view point of PIN 108.

The CST function allows a corporate group user to

create a personal routing scheme. For example, the user



Case 9: Call froma CMI roaming in public cellular system 140 to a PMI in
public cellular system 140. 10 1) The user of a CMI roaming in public
cellular system 140 originates a call by dialing the external |ine prefix
pl us the nunber of a PMI to request a call to the PMI |ocated in public

¢el lul ar system 140. 2) M5C 112 inquires HLR 206 using the M N of {he CMI
“as 15 WRae™RM i nat i ng nunber. For the CMI, the PNPGYEE? and
SCF 202 retrieves the termnating point from the PNP database. The

B- subscriber (the external line function, is located in PTN 108. In public
cellular system 142, the B-subscriber appear®. 20 as a fixed

t el ephony user. Therefore, a gateway nunber, pointing to WO Gateway 124,

is returned. 3) Tay balveé & scaldutfedwaed\\b Caciemymelidl ifipne YO BGatkvely 124
requests an externghel { Bniia@8ydddtphe8e <P N1 25 buddN 08 &6d:S @y £PEo ANy
call requested to E)fubl LC usen %n rog%g_s t he cal Imto PS{N 104 w t@ trpe
di al ed nunber as BIARYfbdPe &R SFRRIRZY | BRnTPH Rs™Fhe ERETT nAt FoR-3Y
being found in PLMRunberanf at¢kivealnings pputhe €T GVE® B34hizd example, GVEC
KON e S50 At ORCLS, Ao ke gniy s e S
origi n;ti ng <(ant i ty%avelqﬁ f?’é% itg’eg ?ﬁﬁ%ﬁgﬁbggtﬁg an(ﬁe’%gleignﬁ]‘%e’fo
the WONP of wirel e®f ofingse ayszefilza BT. Examplgrd afheethenni tmesoredoi nt
is directly retrievedtitbéd Glllowsd &2 &heOOS™ fiuhcbfbn 20Rcludd BikbdcaRbsnids
the roam ng nunber r(ﬂlgt&? %baﬂ'f M%‘r LPeén extension pair, or providing
10 prompts in voice mail to allow a caller to select a
forwarding destination.
For the CST function, a personal profile for each
subscriber using the function is stored within SCF 226 of
HLR/SCF 110. The profile may be modified by dual tone
15 multiple frequency (DTMF) signaling from a DTMF phone.
To change his/her profile, a subscriber sets up a call to
~a profile control function included in CST FUNC 402 of WO
Gateway 124 and the DTMF signaling is performed in band
on the path connections. Alternatively, the profile may
20 be controlled by a computer application communicating
directly with SCF 110.
The embodiment of FIG. 4 may be described with
reference to FIG., 1, and the following call scenario case
(Case 11):
25
Case 11: Providing IN Service
1) A CMT using the mobile IN sexvice is defined as a
‘computer supported user" in PTN 108. A call made to
_ the user's PN is therefore forwarded within PTN 108
30 to CST Support 410.
2) CST Support 410 uses CST Prot 408 to request call
completion information from CST PFunc 406 of WO
Gateway 124.
3) CST Func 406 requests the called wobile's user
35 profile from SCF 202 through SCF Enq 404 and SCF
Engb 412.



WD 97/ 34437 PCT/ SE97/ 00367 -23- 8)
GVSC 136 routes the call to MSC 112, as indicated by the roani ng nunber. 9)
The call to the CMI is conpleted. 5 Case 10: Call froma PMI in public
cellular system 140 to a CMI roaming in public cellular system 140: 1)

The user of a PMI in public cellular system 140 dials a conpl ete conpany
subscri ber nuwmersse7cal | a CMI |l ocated in public cellular 2FESEAT06D. 10
2) MSC 112 inquires HLR 206 using the conpl ete conpany subscri ber nunber
as the B-nunber and the MN of the calling PMI as the originating nunber.
Since the caller is a PMI, the term nation g?int Is retrieved w thout
support from SCF 202. The term nation point 15 Is a fixed tel ephony
nunber that is one4pf téer PTMNNUMESevas PSHie balangi ngrdfalehesPdie ofhd\O

Gateway 124. A PSTN gat%@c%léggerﬁégbf T'\inl%Ri PEetur ned. 3) The call
pe
I

is routed to GVBC 136. rforns call Setup towards PSTN 104
usi ng 20 t Re f Ul ROFRABAXYsSUBSEPrHERgd nimidie uper pwofileodep@rf or ns
call setup towards PTN 48 wigreftiihe fuindicmteany shéscrilmiationber based

The PN bel ongg to the Pﬂ?s%a\éggﬁf\ﬁe e 4ea FOY Gilg s deuUt efop hg%%all

to WO Gateway 124. 25 'S recel ved at t eway
over interface A call YRS BB €8%s the called network identity to
PLWN. 8) Cal | coedrol HRRROaengsesethel @@l wothhiteée N mibltilkecellular

system 140 to retrieve the HLR 206 status from VLR
226 and the nodes handled by VLR 226. SCF 202 sends
10 the result, typically a destination number, over SCF
Engc 412 and SCF Enga 404 to CST Func 406 which
forwards it to CST Support 410.
7) CST Support 410 transfers the task to PTN ctrl 108
for routing to the destination.

15 Referring now to FIG. 5, therein is shown another
alternative configuration of the embodiment of the
invention shown in FIG. 1. The alternative configuration
shown in FIG. 5 provides an enhanced routing function.
In this embodiment, PLMN 102 may provide both public and

20 private service without the need to use PSTN 104. 1In this
case, PTN 109 need not be connected to PSTN 104 when
providing the functions provided by the basic routing
function. In the configuration shown in FIG. 5, the
functional blocks have been added to the configuration

25 shown in FIG. 3. DSSiPuba 502 has been added to WO Gateway
124 and DSS1Pubb 504 has been added to PTN 108. DSS1Puba
502 and DSS1Pubb 504 allow WO Gateway 124 to connect calls
from PMTs in wireless office system 142 to PTN 108,
identically to calls made from PMTs in public cellular

30 system 140. PTN 108 may then handle the calling PMTs as
it handles any external user that calls through PSTN 104.
DSS1Puba 502 and DSS1Pubb 504 emulate a public switch
(PBX) over interface B from the viewpoint of PTN 108,
DSS1Puba 502 and DSS1Pubb 504 perform layer 3 ISDN PRI

35 signaling. The enhanced routing function of FIG. S also
requires that call control 220, MSC routing 304, VLR 214
and RAN link 216 be enhanced over the configuration of



call ed CMI nunber as the B-nunmber and the wireless 30 of fice system
142 as the originating entity. For calls originating in the wreless

of fice system 142, the WONP is valid and SCF 202 retrieves a term nating

M N fromthe WONP dat abase and a roam ng nunber is returned to WO Gat eway

124. 35 9) The roam ng nunber term nates in a node of public cellular
system 140 andWAD7GAM38way 124 routes the call to MSC 112 as PRUSESOES by
t he roam ng nunber. WO 97/ 34437

PCT/ SE97/ 00367 -24- 10) The call to the CMI is conpl eted. The enbodi nent
shown in FIG 3 may also be configured to ingjude the alternative function
(GQuest function) of 5 allowwng a PMI to roamas if wireless office
system 142 is contaFiéd @i.t hCalPLddhthied 200t hist dshgnmsl touhahide, xEAN AR 6
and WO Gateway 124 rpay peRPPssd. PMIs of public cellular system 140 not

bel onging to the corporate grou uest s ithin wreless office system
142. This 10 enbogl’%ﬂ%%n%éBFé&/stWégt%ﬂ’{%yw Pravades the foldpwingi 142
as part of public celluldl syRBMEsmopeFatiingt iz FLMNt 102nwayonalNOdfaé by

].;L24 i ;Tﬁngggceg% }\| oI patsgﬁgmalm‘ﬁahaﬁgeﬁéé%ﬂ; qrinELé/lbllévﬂ@ 1\1M§t.h0§heﬁ;ppo”
rom . | i.s,_enhanced_t o performcallin nupber
(A-number) anal ysi sc&,ﬁ%nr%cw BrIvHP BPRP intF‘]ﬁ %?%5? BLAPCRE LN,
142 initiates a cal FO2purfhep sheunpbeyn efekhe rdrporate RAWOUD rils 2abled! rtlewes
i nformation on the ealliig MutdobvdtRdidrid geterrmmess.f thesMiisws

a PMT to call a corporate group number without dialing the
10 area code of PSTN 104 since it is not necessary to route
the call through GMSC 136 and PSTN 104.

2) CMTs may request an external line toward public
cellular system 140 through PTN 108.

3) An intelligent routing function enables CMTs to

15 use the IN function when originating a call. Preferred
routing and selective call barring are examples of
originating IN services. For example, the originating IN
service may be used to select the shortest path when
roaming away from an HLR to avoid tromboning via remote

20 PTN mnode. Examples of criteria for shortest path
selection at a certain location includes calling certain
B-numbers or dialing a prefix. The service may also be
used for barring selected calls to PMTs. In this feature,
the corporate group is defined as a closed user group with

25 outside calls barred, i.e., corporate group members are
not allowed to call members outside the group (this
condition may be defined both in PLMN 102 and PTN 108).
When the IN selected calls barred service is attached, a
corporate group CMT or FT may call a PMT only under

30 certain conditions. The conditions may be based on
calling/called location, B-number, time, etc.

When a call is originated from a. CMT subscribing to
originating IN service and located within wireless office
system 142, RAN link 216 retrieves the profile of the CMT

35 from VLR 202. Because originating IN service is to be
performed, RAN link 216 routes the call to call control
220 instead of PTN 108. Call control requests subscriber



a corporate or public MI. MSC routing function 302 is 20 enhanced to
handl e guests on the direct trunk fromMSC 110 to WO Gateway 124. VLR
226 is enhanced to allow differentiation between PMI's and CMI's when a M
registers in wireless office system 142. VLR 226 determ nes the user
characteristics fromthe subscriber database of HLR 25 206. The
Subscriber clyomu@ri stics are stored in registers w thPRI/GEIY0ISE  \\hen
a nobile subscriber registers in a cell of wireless office system 142, the
attributes of the subscriber (public or corporate group) are downl oaded
f.rom 30 HLR 206 and stored in VLR 226 of 0 Gateway 124. Wen
processing calls involving nobile subscribers |ocated within the wirel ess
gffi ce sys:1 eg] 142, i%&&kemaudi%vﬁﬂ,ﬁ 266 HdForat 'fcl’ailtllutsgthﬁf oaf@t tﬁé 9

i stinguis et wee uests and corpor.ate } scribers. In this
feature, 35 cal | cﬁ\?8f‘vf‘?1 e’?eocéir%ner?gg uﬁ%)}cgc%o?ﬁli:aé_ subscri bers (guests)
are routed over the dird&t ier bekieved Hhatndds PREX3RIOn APINTWHTINGT 19D4.
WO 97/ 34437 of the present invention will b&CHpPPEFEhO03FFHom 25heVWien
acall is initdated. froma_p ' i erJy .Ral c W L hi " SS
of fice system§142, df@éﬁeggégﬂ#%&%?gqggéts l@%attlhgn?{’ﬁ oer,!réa%%n rg%ngHLR
206, through HLR erkfem chararreired i PAFSigHpYy gubpgivents, changes apd
nunber in return. realificanionsd n230 beonhde theredal Witbouhedddrtasgoifaomg t o
the roam ng nunber. jMen, @ ;Gabhal Scbpd ldA1ER UAvanEMin AR ntd A the

w reless office ) ,

following claims.

10



system 142, call control 122 routes the call to the guest
The enbodi nent, including the guest 10 function may be gﬂgm wﬂ“ﬁ m“l“'
reference to FIG 3 and the following call scenario cases (

14): Case 12: Call froma PMI within wireless office system 142 to a CMI
within wireless office system 142. 15 1) The user of PMI_ in w reI ess
office systenWUIB4BY gi nat es:a call by dialing thggconplete

subscri ber number of a CMI, as for any public user: 2) RAN |ink 216
function of WO Gateway 124 determ nes that the caller is a guest. Call

control 220 of WD 20 Gat eway 124 recggves the call. 3) WO Gat eway
124 inquires HLR 206 using the dialed nunber as the B-nunber and the M N of
the PMI as ori gi natWHEF mSTCBAIMED BEgsause the caller is a PMI (guest), t he

term nation poi nt [ §_ d recggxfgg,ﬂmunlcatmhgt ri g E'em %@D %atllg?N

termnation point is f1xed tel ephony nunber tha IS one
group nunbers in PS"]‘N‘H?&I 84Rging to the PNP of the WD Gateway 124. A PSTN
gateway nunber is returned. &) prilvateal telephonyt atetworddGC ETIY,. BBving5h

The cal| 'is rogted to GYGradbey Qe @&Csl%@d@.%ff%a&&ﬁbaefe&éﬁg%\aﬁ&

PSTN 104 using the full d| aI ed co ub | ber
perforns call setup towd® &qféﬁi %’ét %ﬂ'a{‘lﬁ?’ﬁﬁeﬁﬁ said Priyate
cal | ed subscri ber nunberteQEPhonY netwpnkFlTlNMi@Ss ByivaHee tedbblony usdrarice

termnates at a line tiegd kachher RNR Pnddag;VEh&at eway 124. PTN ctrl 224

routes the a mobile network including:

10 a wireless system coupled to a selected
node of said PTN, said wireless system having
at least one mobile terminal associated with a
first at least one PN assigned to said selected
node, said wireless system comprising a gateway
15 function for routing calls placed to and from
said first at least one PN, initiated from
within said wireless system, through said PTN
when said at least one mobile terminal is
located within the coverage area of said
20 wireless system; and
a cellular system coupled to said gateway
function, said cellular system including a
service controller for translating said first
at least one PN into a selected at least one
25 mobile identification number, MIN, said
cellular system further comprising a home
location register for storing a roaming number
associated with said at least one MIN, said
roaming number indicative of a location of said
30 ' at least one mobile terminal within said mobile
network, wherein calls initiated from said at
least one mobile terminal, while roaming within
the coverage area of said cellular system, to
a second at least one PN of said PTN, and calls
35 received in said PTN for said first at least
one PN are routed within said mobile network
according to said roaming number.
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WO 97/ 34437

(with the PN of the corporate subscriber as B- nunber) to WO

over interface AL 9) As the call is received at WO Gateway 12
interface A, WO Gateway call control 220 sets the 5 cal | ed network
identity to PLMN. 10) Call control 220 function inquires HLR 206 wi th PN of
the cal |l ed CMIwa®784837 B- nunber and the wirel ess of fice syst ePCTISER7/00367
identified as the originating entity. Because the call 1is indicated

as 10 originating in wireless office system 142,

PCT/ SE97/ 003 .
L

and SCF 202 retrieves the termnating MN fromthe WONP dat abase and a

roam ng nunber is returned to WO Gateway 124-3441) The roamni ng nunber

termnates in RAN 126. 1 2) he call . to the CMI is conpleted. Case
h?h qu}‘&I %ﬁ

13: Call froma CMI wit

SSPPMUBLST S A 1951 o°

[t

the WONP is valid

a4 Pt n

wirel ess of fice sysebmim4y: whpreirmraidsgateyaya EQMIt ipn hisen caiuptedsso aédiicce
PTN Gvell Bak8sad irRlkriYe Urdl EBOA PR S(LRhEA! chihhie: fULf i X

system 142 20

pl us the nunber of a

,to a.PMI.vi a externp

i ne of

to . reguest,. a call a J
PTN 108. 2) RAN |?n€%f€“&f’°%‘b§°§mﬁ?“ i &8?‘5? nﬁl’rf%"sc‘taﬁafwt ﬁ%“gaﬁ’é‘i’: i s
RAN leant one Phcviedi shiddirptr dotexfade toabhid ogdtEvay0s.
The di al ed nunber | suhétdsparently sent to PTN 108 on the signaling |ink.
4) PTN 108 acts as for any call requested to the public world, it routes

a CMI. 25 33

the call to PSTN 104 mﬁtg t he

10

15

20

25

30

35

The telecommunications system combination of
claim 2, wherein said gateway function further comprises
a call controller for receiving a call, directed to said
first at least one PN over said first interface from said
PTN, requesting location information on said at least
mobile terminal from said HLR, receiving said roaming
number from said HLR, and, routing said call to said
roaming number.

4. The telecommunications system combination of
claim 3, wherein said gateway function further comprises
a RAN linker coupled to said call controller and said
first interface, said RAN linker for processing calls
originating from said at least one mobile terminal in the
coverage area of said wireless system and transferring the
called number to said PTN over said first interface, and,
salid RAN linker, further for performing call setup to said
at least one mobile terminal when said at least one mobile
terminal is identified by a roaming number received from
gsaid HLR in said call controller when a call to said at
least one mobile terminal is received in said wireless
system.

5. The telecommunications system combination of
claim 4, wherein said first intexrface further comprises
a digital subscriber signaler for coupling said RAN link
and said call controller to said PTN, and wherein said
digital subscriber signaler emulates a PTN node.

- This Sheet Has Been Replaced




30 di al ed nunber as the B-nunber. 5) PSTN 104 |dent Hml“\“l
destination of the dialed number as in public cellular syste | l‘
call is routed to GVSC 136. 6) GVBC 136 inquires HLR 206 wi t ded *

nunmber as 35 t he B-nunber and a public nunber of PSTN 104 (one
bel onging to the PIN corporate group CMI) as the originating caller. HLR
206 recogni zes WA¥#Y| ed WD 97/ 34437 PCT/SE97/00367

PCT/ SE9Q7/ 00367 -27- nunber as‘a subscriber not belonging to a WO and t he
termnation point is directly retrieved without interaction with SCF 202.
HLR 206 returns the roam ng nunber of the PI\/% to GvwC 136. 5 7) GvBsC
136 routes the call to MSC 112 as indicated 9 the roam ng nunber. 8) VSC

112 routes the caII to WO Gat«ﬁ;@ytell?eégdﬁhhhlggﬁ&gaﬁ%ﬁ&gwn&ﬁ,{bﬁﬁt&%‘g) of

destination. g roani n er term,nates In é26 10

call to the Plvrl' is & ﬁﬁl“ef‘ed SAHY) £i58E Agtexfase, “EGH’FFg_ﬁ?’éH”t?F? |
support an appl i cat rodigbrak embhecriben ppigradert Ebx péruplingosaifi RAN uhixik on,

signal interchange hauwaand\\Catat 8¥ayrchderaitd BANa1BEN| SaR€' iné eth O¥Ela
i nterface A Tefu Ctl. t hat om‘runli%ﬁjﬁs vvlthasstem

0
for conputer suppor F"’g} e%"m?ﬁflf’srgsfg'{%ﬁr E8H ?'ée%r nﬁF?“Ea@il’r'
Distribution (ACT)) 1P§e¥'ﬁ$$%ment ed in CST Access 156. The conputer
supported tel ephony is provided to PTN 108 over

7. The telecommunications system combination of
claim 1, wherein said cellular system further comprises
10 a mobile switching center, MSC, coupled to said service
controller and said HLR, said MSC further coupled to said
gateway function of said wireless system over a trunk line
wherein said selected at least one mobile terminal is
provided with said private telephony service while located

15 in the coverage area of said cellular system.

8. The telecommunications system combination of
claim 7, wherein said MSC further comprises a first router
for routing calls initiated from said at least one mobile

20 terminal to said second at least one PN of said PTN, while
said at least one mobile terminal is located within the
coverage area of said cellular system, to said gateway
function over said trunk line for termination in the PTN.

25 9. The telecommunications system combination of
claim 7, wherein said gateway function further comprises
a second router for routing calls originating in the PTN
to said first at least one PN over said trunk line to said
MSC, when said at least one mobile terminal is located in
30 the coverage area of said cellular system.

10. The telecommunications system combination of
claim 7, wherein said at least one mobile terminal
comprises a first at least one terminal and, said cellular

35 system has a second at least one terminal and said gateway
function further comprises:

This Sheet Has Been Replaced




the ISDN link of interface A by conmuni cati ons between WO 20
and CST Access 156. The conputer supported tel ephony may be H!“mmwmm”“l
t he ECMA Conput er Supported Tel ephony Application (CSTA) or A tc s o+
Conmputer Application Interface (SCAl) standards. A nunber of other industry
standards, created by the |large PTN vendors |ike 25 AT&T and Northern

Tel ecom nmay wiosgnbe7used. Referring now to FIG 4, therei nPCEHSEIBRAT sti | |

anot her configuration of the enbodi nent of the invention shown in FIG 1.

In the configuration shown in FIG 4, WO Gateway 124 provi des a conputer
supported tel ephony 30 (CST) interface between PTN 108 and PLIWN 102.

The CST function nay be used to provide PTN-3®8 with cal | conpl eti on

information. In the configurati of FIG _ 4, six functional bl S have
been added 1o the embodi ment SofVi GE°T2. rﬁUEé‘f’é%ys@gs.cn 4 Jl‘%g%ﬂmaae.smgCF
Enga 404, CST Func. 406 fmm sieddyHLBROovenB@isCrunk Adnei when draiddimygc
412 and PTN 108 now i ncldtdaga&iSlone abb4DS trthin®l otippdkd séédnd at \N2ast

e i
call conpl etioh infornatY®¥eMThe messages between SCF Enqc 412 and SCF Enga
404 are carried through MSC A1RaNCSIidkexc cbifplEdvialesaDAPVLR) SajdorHAN
(0T 108 Y L1120 A £ ol i of OBl d S Sl
pronpts. In band comuniXesrigying calling subscriber information indicative

of whether said call is initiated from said f£irst or

10 second at least one mobile terminal when a call is
initiated from said first or second at least one
mobile terminals within the coverage area of said
wireless system; and '

a call controller coupled to said RAN linker,

15 said call controller for requesting a roaming number
from said HLR if said call is initiated by said
second at least one mobile terminal and routing said
call to said roaming number, or, for routing said
call to said PTN if said call is initiated by said

20 - first at least one mobile terminal.

11. The telecommunications system combination of
claim 7, further comprising an intelligent network, IN,
and wherein said gateway further comprises a computer

25 supported telephony, CST, funct;on for providing a CST
interface between said PTN and said mobile network, and,
further, wherein said at least one mobile terminal is
provided CST services.

30 12. The telecommunications system combination of
claim 11, wherein said PTN further comprises a CST
supporter, coupled to said CST function, wherein all calls
received in said PTN for said first at least one PN are
routed to said CST supporter.

35

13. The telecommunicatioris system combination of
claim 7, wherein said at least one mobile terminal

This Sheet Has Been Reillalced :
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requires that a trunk line is supported between MSC 112 and M“lmmnmnu}lﬂjll“l
as in the configuration of FIG 3. 10 The CST functi

WD Gateway 124 may be configured to support both FTs and CMIs*of® P®™N 085 *
FT using the CST function are registered as CMIs of wireless office system
142 within the database of HLR/ SCP 110. Because the FTs do not dynam cally
-register in PLWOITH®HI 15 they are defined in the databasTfSEI¥PYEcP 110
as located in the area controlled by VLR 226 of WO Gateway 124. Exanpl es of

I N services that nmay be provided included call screening based on the
A-nunber, time and | ocation; black/white list; |ocation dependent call
forward and 20 personal call direction sche€ies. CST prot. 408 supports

e 00 2 COTMSs OB ) SRADGHY B iR P Srkcrey

124 and PTN 108. FT 'S Ws an ] to appear as a, _CMI
to VLR 226. WhEystep fyascpecand at dgaatt e ferminal Rngy (WherSinafaEs
VLR 214 wi || requesigakéway aigicobipdetiotpr saidicPTRTOvetraa ufirstf andatl sacohd ee,

busy, out of or der  Jeiiekace FTaRdal kel ILAUTARS YRS BERkeoRT +a0ekT Vi o

CST func 406. DTMF recei ves tones froman FT
performs instrdct ed SCHRKLE® Y bscri ber 30 profile within SCF 202. A user
may control his/her subscriber PLRfifloxr wetusievgnghisibisextibee. iifbeattiien of

the CST function is the abbhifyid PR AlaFtr@d Piddlndh BINa1P8-4p an
ext ensi on phone pair, the and FT are .seen as .one terJrinatjon point 35
fromthe view point of P‘I‘F\I%é?tﬂ?é‘wehf%ﬁc&%ﬁu&aﬁmﬁ? ooy o’?%%)‘én rBip
user to create a personaleastit iong subkike Eerminahplregiskeruseithin said

10 wireless system;

a RAN linker coupled to said VLR, said RAN
linker for performing calling number Enalysis and
retrieving calling subscriber information indicative
of whether said call is initiated from said first or

15 second at least one mobile terminal when a call is
initiated from said first or second at least one
mobile terminal from within the coverage area of
said wireless system; and

a call controller, coupled to said RAN linker,

20 said call controller for routing a selected call
initiated from said =second at least one mobile
terminal to said first at least one PN over said
second interface to said PTN, and, wherein said PTN
further comprises a PTN controller for routing said

25 selected call over said first interface to said
gateway function.

14. The telecommunications system combination of
claim 13, comprising an external switching network coupled
30 to said PTN, said second interface comprises a digital
system signaler, said digital' system signaler for
emulating an external switch, wherein said selected call
from said second at least one mobile terminal to said
first at least one PN appears as a call from an external
35 switching network to said PTN.
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may have a call forward to voice mail if one or both of the

t erm nal s/ deskphone of NH is busy. The user may al so have the call
forwarded to voice mail after a certain nunber of active rings on the CM.
As a third exanR, if the CMI is not active within PLMN 102, the user
can have a call P(??%?d to a second FT after a certain nunberl’(wsmmogu on a
first FT. Exanpl es of other types of feat u!)? al l oned by the CST function
i ncl ude sinmultaneous ring on the CMI and FT _gn extension pair, or .

provi di ng 10 pronpts in voice mail to allow a caller to select a
forwardi ng destination. For the CST function, a personal profile for each
subscri ber using the function is stored within SCF 226 of HLR/ SCF 110. The
profile may be nodified by dual tone 15 mul tiple frequency (DTM)
signaling froma DITMF phone. To change his/her profile, a subscriber sets
up a call to a profile control function included in CST FUNC 402 of WO
Gateway 124 and the DTMF signaling is perfornmed in band on the path
connections. Alternatively, the profile 20'! be controlled by a

conput er application conmunicating di recﬁ'@wi h SCF 110. The enbodi nent of
FIG 4 may be described with reference to FIG 1, and the follow ng call
scenario case (Case 11): 25 Case 11: Providing IN Service 1) A CMI usi ng
the mobile IN service is defined as a

108 128
N\ Z
104 ~ E2 154 é‘r&’ Fr
Z
INT. Bq. | LACC 130

PSIN accl lacc]| gy -
R SRRt Al Attt
(Al el el P ats Sty (et 1
v , 110 ] P
+ il emsc | |wmrsce / | WO GATEWAY| 24 |
oy i wu B ¥

L l ; ‘| RaN P
. Bs |14 \' Py
5 : 116 118 : : }22 E :
) ' y 120 'l
' — L, it ) 7, B
oM MY s e X
‘) : : o
S TV VI Vo
106 R, T e e ————— '

N
N
159 \
132 scPt”
o 100
SDATA




"conputer supported user” in PTN 108. A call nade to the user's PNis
therefore forwarded within PTN 108 30 to CST Support 410. 2) CST
Support 410 uses CST Prot 408 to request call conpletion information from
CST Func 406 of WO Gateway 124. 3) CST Func 406 requests the called

nmobi le's user 35 . profile from SCF 202 through SCF Eng 404 and SCF
Engb 412. WYQF13443737 PCT/SES7/00367
PCT/ SE97/ 00367 -30- 4) SCF 202 retrie@d 6the user profile from the
subscri ber database in HLR 206. 5) | f necessary, according to the user
profile (e.g., the profile i ndi cat es t hat | ocati on based 5

information is required for IN service), SCF 202 inquires HLR 206. 6) HLR
206 uses the normal routines of public cellular system 140 to retrieve the
HLR 206 status from VLR 226 and the nodes gandl ed b@ VLR 226.e4SCF 202 sends
10 the result, typically a gestinafion nunbeir, over $&F Enqc 412
and SCF Enga 404 to CST Func 406 wﬁ%ch.tot Lds-i1.1.\.CST.Suppogt.419. 7)

CST Support 410 transfers the task tO!PF !
destination. 15 Referring nowitg nat her
alternative configuration of the enbodinr in FIG
1. The alternative configuration ¢ !
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shown in FIG 5 provides an enhanced routing function. In this enbodi nent,
PLMN 102 nay provide both public and 20 private service wthout the need
to use PSTN 104. In this case, PTN 109 need not be connected to PSTN 104
when providing the functions provided by the basic routing function. In
t'he configuration shown in FIG 5, the functional blocks have been added to
the configurat WH"3487  shown in FIG 3. ®S FPuba 502 has be BAT/SEHO03T 0 WO
Gat eway 124 and DSS1Pubb 504 has been add to PTN 108. DSS| Puba 502 and
DSS1Pubb 504 all ow WO Gateway 124 to connect calls fromPMIs in wreless

of fice system 142 to PTN 108, identically to calls nmade from PMIs in public
cel lular 30 system 140. PTN 108 may then handle the calling PMIs as it
handl es any external user that calls tHgough PEN 104. D&SlI Puba 502 and
DSS| Pubb 504 enul ate a public switch (A8X) oveyinterfa B fromthe

vi ewpoi nt of PTN 108. DSSlgﬁba:SUZ"ﬁW “DSSIPUPD” 504 peyform fayen 3 | SDN

PRI 35 signaling. The hahced{ rout| ng 1 f E|G |5 also requires
that call control 220, MSCTouting 3%4-' Vb; NgS i 216.be
enhanced over the configuration of .si) SEL .

PCT/ SE97/ 00367 -31- FIG 3. Call cpntrol P29 i s_enharce | dhe routing
via PTN 108. The enhanced rout rng-dRet on- pr-ofi-des-+he- oty 1)

PMIs operating in PLWN 102 may}ytal T aréct T j—sdt—i’ Nt o '08”\7!5 an
external |ine of PTN 108. Thei GMIs recefve aéféfua qun?gr ijn the nunbering

pl an of PLMWN ; u\ e f
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102. When a nunber of the corporate group is called, the call is routed
over interface B to PTN 108. This allows a PMI to call a corporate group
nunber without dialing the 10 area code of PSTN 104 since it is not

necessary to route the call through GvBC 136 and PSTN 104. 2) CMIs may

request an external. |ine toward public cellular system 140 through PTN 108.
3)  Anintelli¥oMB3#8lting function enables CMIs to 15 USRCT/SRO7MO67
function when originating a call. Pr eferrdd /Buti ng and sel ective call

barring are exanples of originating IN services. For exanple, the
originating IN service may be used to select the shortest path when roam ng
away froman HLR to avoid tronboning via renpote 20 PTN node.

Exanples of criteria for shortest path selection at a certain |ocation

i ncludes calling certain BipaaBare~gr~ @ al’ing a prefiX. Thé Servicte nay

al so be used for barring s.él ec to PMIs. In this feature, the '
corporate group is defi ned:s g 0g€éd erogroup W &h 25 ouksi de ﬁl!s
barred, i.e., corporate8groyp nMemerfs afe r%t al l one®® to cal nbers ]

outside the group (thi$ cehdition may He déiined both \n PLMN 10X and PTN
108). Wien the IN selectedsgalls barffeq service]isfattacheq, cor porqte?
group CMI or FT may call a DM]'ﬁ) y Nog é cofdi i (ag Thie
conditions may be based on gal g/ ¢ r,| tihés etjc.;
When a call is originated [}lerma-ch_su i
and |l ocated within wrel ggs--eff-ee--syst
profile of the CMI 3§ tfrom VLR 202.
to be performed, RANA nk 216 routes th
of PTN 108. Call controT? requests <SMb3
[} : i \§
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information fromHLR 206 before call setup, and the IN function is executed
by HLR/ SCP 110. It is believed that the operation and construction of the
present invention will be apparent fromthe 5 f oregoi ng descri ption and,
while the invention showm has been characterized as particul ar _enbodi nents,
thanges and no¥Q9B4%ons may be made therein without depart FRYSEVOR he
spirit and scope of the invention as defin&/i® the following claims. 10
-33- WHAT IS CLAIMED IS: 1. A nethod of call routing in a

t.el econmuni cati ons system conbi nati on having a private tel ephony network,
PTN, including a plurality of nodes, each of said nodes 5 assi gned at

| east one personal nunber, PN, and at | east one subscriber nunber, wherein
said PTN provides private tel ephony service at each of said nodes,

said tel ecormmuni cati~ systent conbi mat o fur trer - havi g~ a ~probT F e -metpmork
including a wirel ess gystem coupled to a %0 sel ect ed node| of said HTN
over a first interfacg, s W T elegs systjem having at | east| one nobi lje
term nal associated wjth selected Jat | egst one PN and a se| ected
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nunber, both assigned to said selected node, said
nobil e network further including a 15 cel lul ar system coupled to said
Wi rel ess system said nethod conprising the steps of: receiving a call in
said PTN directed to the selected node; routing said call over the fi rst
interface from_2Q said PTNto the wirel ess system determ ni nsq,
the wirel ess sy‘%’?@?ﬁ“ﬁhet her said call was received over theBGH

interface; and in response to an affirnatigvg @let ernination: sendl ng a
request for a roam ng nunber 25 from the wreless system
to the cellular system receiving said roam ng nunber in the wreless
system and routing said call to a location within the 30

at | east one subscri ber

nobile network indicated by said roam ng nunber. 2. The net hod of
claim1, in which said step of receiving a call conprises the steps of: 35
receiving a call initiated within the wirel ess system s placed to
the selected at | east one PN, -34- routing said call {roft W rel ess
systemto the PTN, 4% directing said call to the sel ect¢d @odd.
I.O n l.f)
H. 0 i
2
o™
b 4 /(n\l

S S SO

50
d
DSs!
PUB.a
A 4
LAPDa

218

r——-———f—wn—--———------————-———--
26
RAN
LINK
y

/|
222

124

|

t
Lo
|

I

i

l
—
I

|

I

f

l

i

I

I

I

l

1

I



¥

coupl d 1o ihe PTN by QﬁFIIHIILfﬂIJﬂIIMIJLMIIJ““AEE SRR TR ey

n S ALLSECR, Bhoed .7
receiving a call conprise§ the lsté‘ps Sof * rec g 631?[ Liy tg@{oe n)}gdttbgn
the cellular 10 system “sai d cal jc 410 T He se’[‘ie' red, at, feast
one PN, determining that the sel ected at IeasT *bh’é“ﬁ’ﬁﬁ}%' £ gﬂa % ng
the at | east. one subscriber nunber 15 ¢ Syestard selpée”t d p? ast™

one PN, routing said call to the PTN over3§a|;d external network; aﬂeq
directing said call to the sel ected node of salmA'PEI\OFZ@EﬂEIPT Hod o
claim1, in WNHAE & QLAEMED| &F:systemis couPpléd fo the PIN through an

external network, and iR jddidy dre caheprohe i ayting @@1élc§na;hhnﬁ@aelbﬁ@atlon
within the nobile network corrpmi}.@a t he ste s of

said call toSYRESPTNIBRIGHGS Mf ththett i d"r?vtaﬁreo&gef%efméoré&t EﬁﬁgPrket wor k
to the cellul erNsyshenrudang aomhﬂtalrig:ysajﬁj wadés t ceddie af seadt nodesnobi | e

termnal _within the eIIuIar Ipﬁ 0 L.n
whi ch. sa?d stgﬁ 5P7FSu |nge§1§ d tmﬁ I]‘D%OSO§1 Focaton ’V\nl?ﬂ iml‘”ile ”%éras't
net wor k conpr bses subsrpliberngushed . cahereant Feidt PTNaBrovhdefpbirivags
termnal wt h't@lEBﬁoW&r elessyfysted: each of said nodes, said

telecommunications system combination further having a

mobile network including a wireless system coupled to a
10 selected node of said PTIN over a first interface, said
wireless system having at least one mobile terminal
associated with a selected at least one PN and a selected
at least one subscriber number, both assigned to said
selected node, said mobile network further including a
15 cellular system coupled to said wireless system, said
method comprising the steps of:
receiving a call in said PTN directed to the
selected node;
routing said call over the first interface from
20 said PTN to the wireless system;
determining, in the wireless system, whether
said call was received over the first interface; and
in response to an affirmative determination:
sending a request for a roaming number
25 from the wireless system to the cellular
system; :
receiving said roaming number in the
wireless system; and

routing said call to a location within the

30 mobile network indicated by said roaming
number.
2. The method of claim 1, in which said step of

receiving a call comprises the steps of:
35 receiving a call initiated within the wireless
system, said call placed to the selected at least

one PN;

| AMENDED _SHEET “




AVENDED SHEET - 35- 6. The nethod of claim1, in which the cel | ul ar
systemis coupled to the wireless systemthrough a trunk Iin 1! Huﬂ ”I" ,
receiving a call conprises the steps of: 5 rec ?
initiated within the cellular system said call placed to the selected at®
| east one PN; determining that the at |east one PNis valid; routing said

call fromthe cellular systemto 10 _34-the wreless systemover the
trunk line; and routing said call fromthe wireless systemto the PTN. 7.
The nethod of claim1, in which the cellular 15 systemis coupled to the

wirel ess system through woutrimgk sand, cahll fromhtble wheedtep afysteut ity
conprises routing sgid @t éﬁﬁﬁ the trunk Iine to a location in the
cellular system 20 The nethod of claim1, in which the

cel lular systemis coupl‘%’cFet“dilt% FrBIL sttdin tﬁﬁkﬁf@lﬁ% nodmk |ine, and
in which the step of receiving a caII conprises: receiving a call initiated

within tRe cellular, syst 1,d aced to,the selected at |east 25
one subsCriber number: a:[ﬁ'{lg r %ff%‘% %%ﬂ"l Lt 3 F’Hécbeﬂa& Ce&Y YA t o

t he PTN t hr ougdysttem et e:rcr@ledetﬂmrdhe AW Hwrarhextiernsli cletwierlst eghof
routing in which said step of receiving a call comprises the steps
of:
receiving a call initiated within the cellular

10 system, said call placed to the selected at least

one PN;

determining that the selected at least one PN
is valid;

determining the at least one subscriber number

15 from the selected at least one PN;

routing said call to the PTN over said external
network; and

directing said call to the selected node of
said PTN.

20
4. The method of claim 1, in which said cellular

system is coupled to the PTIN through an external network,
and in which the step of routing said call to a location
within the mobile network comprises the steps of:

25 : routing said call to the PTN for outgoing
connection through the external network to the
cellular system; and

completing said call to the at least one mobile
terminal within the cellular system.

30
5. The method of claim 1, in which said step of

routing said call to a location within the mobile network
comprises: '
completing said call to the at least one mobile

35 terminal within the wireless system.

AMENDED SHEET




conpriées routing said call over the trunk line to 30
the cellular system 9. A nmethod of call routing in a tel e4 "Bc’nm IIII
system conbi nati on having a-private tel ephony network, PTN,

plurality of nodes, each of said nodes 35 assi gned at Ié‘ast one personal
nunber, PN, and at | east one subscriber nunber, wherein said PTN provides
private tel ephony service at each of said nodes, sai d - 36-

t el econmuni cati ons system conbi nati on furi% havi ng a nobi |l e network
including a wirel ess systemcoupled to a S¢lected node of said PTN over a
first interface, sad.d wiThd emesthaq@tefn bawimg 13 fin Sxtrhjaéhl enst cynaumiile 5

t erm nal assocsj, %g“qé qﬁ) eeldeq:t eq: leq:%s_Lt Qne S a %%lgle%g d ali | east
ai Erﬁi‘Bi

one subscri ber assi g to sai d sel
network furt hérlﬂmclﬂﬁjlmgﬁ@mec?ﬁ ulr%@es‘ym@rﬁic%bl edOItHDrsaea Wihee |stespssy st em
over a trunk Idge, said cellular systemhaving a 10 second at | east one

nobile termnal, wherein said first and second nobile term nals may roam
within sdid nobile net wdiSEeiVAY fedidd doipriiadieny windis &pe selldad ving
a call in the cel |l Wyastety,stmd sealll cpllhcdtlr @t athd romddicedi bst 1&ladreast
one nobile 15 Onetp%]rm nal to the second at | east one nobile termnal,
when the first and second at | east one nobile termnals are |located within
the cellular system rodsteymigiigadibatt ¢hehatwilealsts oney PNemsowerl itdre
trunk Iine; routing said call from the cellular system to
10 the wireless system over the trunk line; and

routing said call from the wireless system to

the PTN.
7. The method of claim 1, in which the cellular
15 system is coupled to the wireless system through a trunk

line, and in which the step of routing comprises routing
said call over the trunk line to a location in the

cellular system.

20 8. The method of claim 1, in which the cellular
system is coupled to the wireless system through a trunk
line, and in which the step of receiving a call comprises:

receiving a call initiated within the cellular
system, said call placed to the selected at least

25 one subscriber number; and

routing said call from the cellular system to
the PTN through the external network;

and, further in which the step of routing
comprises routing said call over the trunk line to

30 a location in the cellular system.

9. A method of call routing in a telecommunications

system combination having a private telephony network,

PTN, including a plurality of nodes, each of said nodes

35 assigned at least one personal number, PN, and at least
one subscriber number, wherein said PTN provides private

telephony service at each of said nodes, said

| AMENDED SHEET




20 routing said call fromthe wreless systemt
routing said call fromthe PTN to the cellular systemthrough: ﬂlmHﬁiﬁ “ﬂl"!li" IIII
network. 25 10. A met hod ~of cal | r out

t el econmuni cati ons syst em conbi nation having a private tel ephony networ k

PTN, including a plurality of nodes, each of said nodes assigned at | east

one personal nunber, PN, and at Ieast one subscri ber nunber, wherein said

PTN 30 provi des private tel ephony seri%e at each of said nodes, said

t el ecommuni cati ons system conbi nati on further having a nobile network

including a witredlmmwélcat\i@wplszpbtemacsmbdanhedlonocf&um‘he&ai HaPThgower a

first interfa [ | eas ne mobil e

35 term naﬁr%elljslzl?c%laétlgevy SJ}S{I a se ted %?é%%tég%%gﬁl\f:glﬁaiggsgpe& ed at
| east one subﬁhe@&edﬂm@r OohosaidsETYneyero aaf tirstel éntedfacede, ssdidd

mobi | e networ kyifnenthey AYERBRD habHR a ffﬂ»stl ngkudi fgs@ (‘d%l% Ul 1St em

coupl ed go said wireless systemover a trunk line, said cell system
havi ng a’secol®Nada A5 ates 16 therdn St ectplrat nleash PPIestPNar@dldsecond
nmobi | e term nal semctre@amtv\ﬂtebsn saked siibbicré b2r nuRBLWQr bothab%smgtdé@

CaTDr N LSS eSO, MR r Y L I MRS WS |,
one mobil e including a cellular system coupled to said wireless
system over a trunk line, said cellular system having a
10 second at least one mobile terminal, wherein said first
and second mobile terminals may roam within said mobile
network, said method comprising the steps of:
receiving a call in the cellular system, said
call directed from the first at least one mobile
15 terminal to the second at least one mobile terminal,
when the first and second at least one mobile
terminals are located within the cellular system;
routing said call to the wireless system over
the trunk line;
20 routing said call from the wireless system to
the PTN; and
routing said call from the PTN to the cellular
system through an external network.

25 10. A method of = call routing in a
telecommunications system combination having a private
telephony network, PTN, including a plurality of nodes,
each of said nodes assigned at least one personal number,
PN, and at least one subscriber number, wherein said PTN

30 provides private telephony service at each of said nodes,
said telecommunications system combination further having
a mobile network including a wireless system coupled to
é selected node of said PTN over a first interface, said
wireless system having at first at least one mobile

35 terminal associated with a selected at least one PN and
a selected at least one subscriber number, both assigned

to said selected node, said mobile network further
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10' termnal or the second at | east one nobile term nakg '
responsive to a determnation in the step of determ ning thaﬂ N‘lw“ mﬁu‘mHlll .
initiated fromthe first at | east one nobile term nal, c [

said ca rom

wirel ess systemto the PTN;, 15 routing said call to
cellular systemthrough the external network; and routing said call from
the cellular systemto the wireless systemover the trunk line. 20
11. A tel econmunications system cagghination conprising: a private
PTN, having a plurality of nodes, each of said nodes

t el ephony network,
assigned at |gasf,
t el ephony net wor

and a nobi | e FEEWORKOYRE| dF Ry Ka ldifel 854

Sy PEr SQOE] u WALyt Wb8peEA TR dsRidlValerebess

t he

provi des rlvate_telephogg servi.ce at each of said nodes;

SMiESu Ve S RE IR ed

node of said £IdbnSahe VesstesmesysbelehaeimdndQ, wherein saidtfiessst one

nobil e term nal associ at ed iith a ngg&sa&

sel ect ed node?<aPECIT PR
routing scal | snetwoek, twaihdndtrlord seowptising athe escerd e PN,

35 Wi
| east one nmobile t

on
%y§?5n1conpr|s ng a gateway function

r

thin said yitelessySyst €811 hrpughisai thf TN WAsTe S8
ermnal is AVENDED SHEET - 38-
system;

determining whether said call was

initiated from the first at least one mobile

10 terminal or the second at least one mobile terminal;
routing, responsive to a determination in
the step of determining that said call was initiated
from the first at least one mobile terminal, said
call from the wireless system to the PTN;
15 routing said call to the cellular system
| through the external network; and
routing said call from the cellular system
to the wireless system over the trunk line.
20 11. A telecommunications system combination
comprising:

a private telephony network, PTN, having a
plurality of nodes, each of said nodes assigned at
least one personal number, PN, wherein said private

25 telephony network provides private telephony service
at each of said nodes; and

a mobile network including:

a wireless system coupled to a selected

node of said PTN, said wireless system having

30 at least one mobile terminal associated with a
first at least one PN assigned to said selected

node, said wireless system comprising a gateway

function for routing calls placed to and from

said first at least one PN, initiated from

35 within said wireless system, through said PTN

when said at least one mobile terminal 1is
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| ocated within the coverage area of said wireless system and
system coupl ed to said gateway function, said cellular systel Imﬂﬂ l“lalllf" IIII
-service controller for translating said first at |east one P

selected at | east one nobile Tidentification nunber, sai d
cellular system further conprising a hone |ocation register for storing a
roam ng nunber 10 associated with said at |least one MN, said

roam ng nunber indicative of a |ocation %%_said at | east one nobile
terminal within said nobile network, and~Calls received in said PTN for

said first at |east Onelg&@ég rQ&lEﬁ%%VVI Eﬂén éév%ra?e area éf“ ngP@I le

network according to said roam ng nu | econmruni cat i ons
syst em conbi nati on of cwarelgess fKekemn éﬁ@d gateway function is coupled to

20 said PTN over a first an&eliamsragyseamdcéﬂﬁhé&r&&Wﬁaﬁ@n@atéegya PTN

controller for routing %all s.directed.to %ﬁ&ﬂ- rst t eastloae PN over -
said first interface torYaFHigar evidS Fu EHQSSYS em 1pglucifig @

t el ecormyuni cati ons syst egxrehobi nehicanldbrelfamtiBnsirision swid §aretay
function further compriges 3 gallo ROty olhes hOEABEELN BE ALAL. ok ect ed

to said first at | east oOne over said rst |nter ace from sa
requesting | ocation infwophileon bienkifieatien gt myyber, Iea¥FNnDb|ﬁéld

termnal from said HLR.c118¢8kVi Bgst8ai dFGPBALNY BuUkPBLIs{RgM sai HolbR,

and, routing said call to salid roam ng nupber. 14, The teleconnunmgatlons
syst em combi nati on of location register for storing a roaming nu

10 associated with said at least one MIN, said
roaming number indicative of a location of said
at least one mobile terminal within said mobile
network, and calls received in said PTN for
gsaid first at least one PN are routed within

15 said mobile network according to said roaming

| numbexr.

12. The telecommunications system combination of

claim 11, wherein said gateway function is coupled to

20 said PTN over a first interface and said PTN further
comprises a PTN controller for routing calls directed to

said first at least one PN over said first interface to

said gateway function.

25 13. The telecommunications system combination of
claim 12, wherein said gateway function further comprises
a call controller for receiving a call, directed to said
first at least one PN over said first interface from said
PTN, requesting location information on said first at
30 least mobile terminal from said HLR, receiving said
roaming number from said HLR, and, routing said call to

said roaming number.

14. The telecommunications system combination of
35 claim 13, wherein said gateway function further comprises
a RAN linker coupled to said call controller and said

 first interface, said RAN linker for processing calls
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35 claim 13, wherein said gateway function further conpris
| i nker coupled to said call controller and said first int erfajgjﬂﬁaﬂﬁlnﬂlﬂlll "||||
| i nker for processing calls -39- originating fromsaid at Mo
nobile termnal in the coverage area of said wreless systemand

transferring the called nunber to said PTN over said first interface, and,
said RAN linker, further for performng call setup to said 5 at | east

one nobile term nal when said at | east eg®-nobile termnal is identified by

a roam ng nunber received fromsaid HLRin said call controller when a call

to said at |easti Qn&tiRl Feohesdifakte i Ped HCINECGdUI 1A rHikRI16SH SHhat em
10 15. The tel ecomuni cati ons system conbi nati on of | ai m %% V\,herehn sai d

first interfaCOVRFROReRYERMY iS8ES Y1RGPES S%ﬁB%‘Bra} &G et Tk
coupling sai chAmeldi Akmded sai shtdl PTICantewldard tfa rsai dnEEhsl,faaﬁad ahelr, ei n

said 15 - b crlber al PTN
t el ecomuni ca %skéy f%’ﬁkc%%hbl nar}f orﬁ o%ngFgE8§Tgn BT elsr?tsuaﬁ) c}:c’} |S(rg§ftd
interfac® furalteﬂeasnponsemm]cﬂ giermiralbybenbsaidi andlesstf omec owpliileg sai d

RAN 11k 20 ¢cail 38! doCabentaRbEl b ol Qoadi AgPibinb8R0-BARESLA Fath
di gi tal subscrleber signal er enulates a | SDN primary rate_interface. 17. The

t el ecommuni catsiedrs Hfs tlamsaeithiGadt cﬁPréﬁrCQ]é-er wWeR n? 1921 hhkPera idard
cel lul ar syst a@afatr tdies 6o SEErAifabi ie wdcthigiy nenseid MiZeleaspl ed

to said service
system.
10
15. The telecommunications system combination of
claim 14, wherein said first interface further comprises
a digital subscriber signaler for coupling said RAN link
and said call controller to said PTN, and wherein said

15 digital subscriber signaler emulates a PTN node.

16. The telecomhunications system combination of

claim 15, wherein said first interface further comprises

a digital subscriber signaler for coupling said RAN link

20 and said call controller to said PTN, and wherein said
digital subscriber signaler emulates a ISDN primary rate

interface.

17. The telecommunications system combination of

25 claim 11, wherein said cellular system further comprises
a mobile switching center, MSC, coupled to said service
controller and said HLR, said MSC further coupled to said
gateway function of said wireless system over a trunk line
wherein said selected at least one wmobile terminal is

30 provided with said private telephony service while located

in the coverage area of said cellular system.

18. The telecommunications system combination of

claim 17, wherein said MSC further comprises a first

35 router for routing calls initiated from said at least one
mobile terminal for a second at least one PN of said PTN

while said at least .one mobile terminal is located within

| AMENDED SHEET




controller and said HLR, said MSC further coupled to said gat '
of said wireless systemover a trunk |ine-wherein said select E’ﬂwﬂmgwﬂﬂ“" |II|
ile termnal is-30 provided with said private telep ¢ SCil s x
while located in the coverage area of said cellular system 18. The
t el econmuni cati ons system conbi nation of claim 17, wherein said MSC further

conprises a first 35 router for routing calls initiated fromsaid at
| east one nobile termnal for a second atggeast one PN of said PTN while

one nobi l

said at |

east one nobile termnal is located within -40- the coverage

area of said Eﬁé'é&@ér&é@ta%a be said gat puByr fdddeon tevehigabdebibpk |ine

for term

of 5 cl ai nf?‘?Ct\)\ﬁBr%Yﬁrs%ﬁ”diﬁ% Mh

nation in th TN. 19, The tel ecodrpéunl cati,ons ,system conbi nati on

o SFO-PRER OB iBr FBEsPANsecond

router for routing calls originating in the PTINto sald first at |east one
PN over said trunk

is located in the &%{/gsgég }?3%%?‘%““\'%%@ ﬂq{ﬁd g}gég ?r@)gr%) Alx‘ﬁ Lgrm nal

t el ecormmiini catilens 3y stwnensithiswid gatewayl £unrpsionwﬁ@r‘éhﬂrsapmpmseéast

one nobil
cel | ul ar

e te&”ﬁ%ébnﬁogBﬁtéfsf@rff5§£1ﬁ§ L5888k fogiﬁéﬂlﬂﬁllﬁngheS@Tﬁ

system second | east one termnal_ and said gateway 15

function furtkersebfpkises aty Leprtr gper BY r¢¥e¥ R fiihdi nen £6r ﬁﬁﬁfion
from sai d H.Rug¢er whahdsdi@nke |idmstviaie switd Ifd tetrmdhaleast 1opaceabihe

t er m nal

10

15

20

25

30

35

or Sahg %g%gggggtakggséf said cellular system.

20. The telecommunications system combination of
claim 17, wherein said at least one mobile terminal
comprises a first at least one terminal and, said cellular
system has a second at least one terminal and said gateway
function further comprises:

a VLR for retrieving subscriber information
from said HLR over said trunk line when said first
at least one mobile terminal or said second at least
one mobile terminal registers within said wireless
system;

a RAN linker coupled to said VLR, said RAN
linker for performing calling number analysis and
retrieving calling subscriber information indicative
of whether said call is initiated from said first or
second at least one mobile terminal when a call is
initiated from said first or second at least one
mobile terminals within the coverage area of said
wireless system; and

a call controller coupled to said RAN llnker,
said call controller for requesting a roaming number
from said HLR if said call is initiated by said
second at least one mobile terminal and routing said
call to said roaming number, or, for routing said
call to said PTN if said call is initiated by said

first at least one mobile terminal.
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one mobil e term nal registers wwthin said wireless 20
| i nker coupled to said VLR _said RAN |inker for performng ca“i']@[ﬂm I IIII
anal ysis and retrieving calling subscriber information indica cOlL w5 »

whether said call is initiated fromsaid first or 25 second at

| east one nobile termnal when a call is initiated fromsaid first or
second at | east one nobile termnals within the coverage area of said
wreless system and a call controller cgypled to said RAN |inker, 30

said call controller for requesting a roam ng nunber fromsaid HLRif said
call is initiated by sairfleSaeatcimiensdt Does MePistent efdihaiwh r et i ng
said call to said roam nunmber, or, for routin iaid call to said PTN if
said call is FrhPiMatdd Eg%gﬁa §8MPrising ap, %Ptgtl FESEE BREWRES &N-

term nal . AVENRED vilkRfein saild- gdtewkBie ferehermuoipatisess sysbeputer

combi nati on of_claim L7, fwur I. cqg@fis' n_ntel | i - k , and
wherein said §§Pg®§§e urﬁﬁé %%%1 (ises’afggﬁgg€ér%§ﬁggortéﬁ£§%¥2%hg§§§ CST,
function5for pnterdiecg hetsFeB saighPENf apd PeddempbidpdnpPyNoaid sadd

mobi | e net wor ke @idy f WHARIIn WOS1&1 RtSaicha bRASoRIe M @i heI Mikal s
provi ded CST services. 22. The tel econmuni cati ons system conbi nati on of 10

claim?21l, wherevides §SPTREIVEFERer conprises a CST

22. The telecommunications system combination of

10 claim 21, wherein said PTN further comprises a CST
supporter, coupled to said CST function, wherein all calls
received in said PTN for said first at least one PN are

routed to said CST supporter.

15 23. The telecommunications system combination of -
claim 17, wherein said at least one mobile terminal
comprises a first at least one terminal and, said cellular
system has second at least one terminal and, wherein said
'gateway is coupled to said PTN over a first and a second

20 interface, and, further, said gateway function further
comprises:

a VLR for retrieving subscriber information
from said HLR over said trunk line when said first
at least one mobile terminal and said second at

25 least one mobile terminal register within said

wireless system;

a RAN linker coupled to said VLR, said RAN
linker for performing calling number analysis and
retrieving calling subscriber information indicative

30 of whether said call is initiated from said first or

second at least one mobile terminal when a call is
initiated from said first or second at least one
mobile terminal from within the coverage area of
said wireless system; and

35 a call controller, coupled to said RAN linker,

said call controller for routing a selected call

initiated .from said second at least one mobile
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supporter, coupled to said CST function, wherein all ca I n

PTN for said first at |east one PN are routed to said CST SUSM}EI Il m " ””III
23.  The tel ecommuni cations system conbination of claim 17

| east one nobile term nal conprises a first at |east one termnal and, said
cel lul ar system has second at | east one term nal and, wherein said gateway

I's coupled to said PTN over a first and a second 20 I nterface, and,

further, said gateway function further coprises: a VLR for retrieving
subscriber information fromsaid HLR over said trunk line when said first

at | east one mb"%éﬁ{mm'téngaia' ”Qtaiegét one PNI&%& qne,

nobile termnal register, said wiTel ess stem ‘a | iKY er
coupled to said VLRewAH iRaquiaeetd @aisk HId. niamg . c ahieineg mwedel RN ysi s

and retrieving cal iy b s e g f20 e Ic%tlr@iu@t if%e 3Buting sai¥

whet her said call is_initi irom said fi or second at easgt one

nobi | e terni nal V\hegr?lé?c&ﬁqa Faliniqvex eﬁaFfio Ry frFset GFese’é%n(?adtd | east
one nobi Be term nalgdtenaywifunat ildre. coverage area of said wirel ess system
and 35 a call controller, coupled to said RAN |inker, said
call controller for routing a sel ected call initiated fromsaid second at

| east one nobil e AMEBNDEFheSHEEllecommunicationsy) system combination of

claim 23, said second interface comprises a digital system
signaler, said digital system signaler for emulating an

10 external switch, wherein said selected call £from said
second at least one mobile terminal to said first at least
one PN appears as a call from an external switching
network to said PTN.

15 25. A method of call routing in a
telecommunications system combination having a private
telephony netwoxrk, PTN, including a plurality of nodes,
each of said nodes assigned at least one personal number,
PN, and at least one subscriber number, wherein said PTN

20 provides private telephony service at each of said nodes,
said telecommunications system combination further having
a mobile network including a wireless system coupled to
a selected node of said PTN over a first interface, said
wireless system having at first at least one mobile

25 terminal associated with a selected at least one PN and
a selected at least one subscriber number, both assigned
to said selected node, said mobile network further
including a cellular system coupled to said wireless
system over a trunk line, said cellular system having a

30 second at least one mobile terminal, wherein said first
and second mobile terminals may roam within said mobile
network, said method comprising the steps of:

receiving a call within the wireless office
system;

35 determining whether said call was initiated from
the first at least one mobile terminal or the second at

least one mobile terminal;
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-42- terminal to said first at |east one PN over said second j -
said PTN, and, wherein said PTN further conprises a PTN contrgmmmﬂmmmll"l“l
routing said selected call over said first interface to said S ¢ L w s =
gateway funcfion. 24. The tel ecommuni cations system conbination of claim

23, said second interface conprises a digital systemsignaler, said digital
system signaler for enmulating an 10 external switch, wherein said

sel ected call fromsaid second at |east_gge nobile termnal to said first

at | east one PN appears as a call froman external sw tching network to

said PTN. 15 25routainrgo,i nieégﬁ&'l%ive £8fa d_@@le!rminélegg NGn dfe @

t el econmuni cati ons system corbi nati'on having_a private te ony networKk,

PTN, incl udi rgfep plukdftaspigingoddat sadn eflsavas nbfdst ofrreRm dthe east

(F)#ﬁl ergr sonal deEded % 1atE|\h.?éi§tt§i ?ﬁeLﬂaﬁileneggmbﬁtgntb@ﬁia]y@aq_rla w&ﬁd aite saijd
provjdes private tel ephony service at each of sgid nades, sai

t el ecommuni Cdﬂ’fﬁljsegf/st%fﬁm‘rbitﬁat it fﬁ?m‘é}aﬁa\ﬁ%t%m rmtg?lf%u%ét WOt

i ncludi Bg a véxedessl systwerlcouidd to a sel ected node of said PTN over a

first interface, said w e Vi a ir e bile

25 term nal associ ar%gdﬂvﬁﬁ éaa(%gl (g%:?gdkgtgml ggét c%t%éﬁé’ﬁka%é}sﬁgrglgt ed at

| east one subshei PEY enedecthe gorunkskinged to said sel ected node, said

nobi |l e network further including a cellular systemcoupled to said wreless

systemover a trunk line, said cellular systemhaving a 30 second at

| east one nobile termnal, wherein said first and second nobile termnals

may roamw thin said nobile network, said nethod conprising the steps of:
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receiving a call within the wireless office system 3569¢08162-6 PO coPy

determ niPng whether said call was initiated fromthe first at |east %-’%R
nmobil e term nal ,or the second at | east one nobile term nal; _-4- t+ 'd

routing, responsive to a det:ermination in the stepsof determ EéEI
S

o the w1l PO 0 15 gkt o LG
networ k; RIERRATIONALSRIPEICAION PUBIISHES URBER THRPATHRT 2B0PRRATBNTRYEADY P 1e

romthe wirel es
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{57) Abstract

A mobile telecommunications nctwork hav-
ing an integrated wircless office system is dis-
closed. A wireless office system Is integrated lu\
into both a private telephony network (PTN) and
a public land mobile network (PLMN) which in-
cludes a public cellular system. The wireless of-
fice system provides mobile service to corporate o A ’
mobile terminals (CMTs) that are part of a corpo- N g
rate group of terminals of the PTN. The CMTs of
the wireless office systern appear to the PTN as
normal fixed extension terminals and PIN inter-
nal features such as call back, caller identification
and operator assistance may be used at the CMTs.
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