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t el ephone net wor K 5 This invention relates to charging
criteria used in a nmobile tel ephone network for determ ning a
price for a call between two subscribers. In a fixed

t el ephone network, a calling sub- scri%er Is aware of the charging
criteria for the call 10 al ready upon dialling the nunber of a
subscri ber B; as char gi ng depends on whether it is a question of a
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(BTS). fixed telephone network, or in PABX networks internal
15 calls are free of charge. In cordless PBX’s, part of the
' subscriber lines are replaced with a radio connection.
In cordless PBX’'s, there are both fixed and cordless
extensions. Cordless PBX’s thus allow the users of
cordless telephones mobility, which depends on the cove-

20 - rage area of cordless base stations. A coverage area
typically covers the indoor premises of an office build-

ing. |

In mobile telephone networks, which enable a

'high degree of mobility, the charging criteria used in

25 a fixed network cannot be used as such owing to the
structure and the mode of operation of the network. In

the following, the structure and the operation of a

mobile telephone network will be illustrated by means

of a prior art GSM mobile telephone network shown in

30 Figure 1. Commuhication between a mobile station MS
located within a cell, and the network takes place over
the radio path via a base transceiver station (BTS).

Base transceiver stations are connected to a base sta-

_ tion controller (BSC), whose tasks include e.g. manage-

35 ment of radio channels, as well as changeover proced-



Base transcei ver stations are 6onnect ed to a base sta- tion
control WO I¢YEBT), whose tasks include e.g. manage- 35 PCRFIAS/00706r adi O

channel s, as well as changeover proced- WO 96/ 20571

PCT/ FI 95/ 00706 2 ures. One
base station controller BSC thus controls g nunber of base stations
BTS. The | ocation of a nobile station is known with the accuracy of

a so-cal | ed | ocarres. One Iﬁa@é QtﬁalbhA):oﬁQ%Qié‘iL @‘sca Y% Cc%zlngzofs npbi | e
station W t hout a nee

n a ar ea
updat e the Iocaﬂ%ﬁ%f%‘?%ﬁ%ns?ﬁ%ﬁﬁ %33% TE" & glqfafiion of a mebjlef
base station comttradicer sxsaﬂmomnm&&edhboaeaaracy of a@b#b&li@ﬂﬂ@@é— '

swi t chi ng centr Cq M h ng_fungtions
of the nobile t or]f\g;ng?‘pﬁ é&%gge%osﬁ o i 51‘%‘2’ o'fi‘t‘rt}gB %F?%t%‘b’n??ol | ed
by the nbbile may mover yiitddns\iihehlagatdanr @rie twitipoutsaamedsC twea,
and al | ekl obbgtagh f8£m£€i8?z"iaéiv-{é€ed“€$"ﬁ?: tRlg1uray-

area are switched via th C. er nor e nec
nmobi | e tel ephonétrYet%r]RaFG é??érlﬁé‘l GpRtroklers agp F@nnECted to one

The nobile tel em{amqewete\:wri&eel §Q1§@H§.ﬁgn§e1@@£@ MSC, whlchaﬁé‘éfe{»msléﬁérent

L 3 T R Hikocsonp ep g bl Rl
subscri ber. Thevddl:dk cdl'he aﬁea of alres d:éﬂel&/Sd:tSﬁmroMbdr byf tiHee molbbls i ber,

the Intern- eleCI’I VI gllﬁ% l%eq__egggat %yaﬁoﬂgclg@éa} be used

I nsi de the netvvorel%“w' ata an
i nformation on &IV sther Caééét |Q¥ﬁ92é§it§m§ quRtemnatlng Wl\h’hsm drhls '
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The VLRisoN- works.

The mobile 't_elephonel network also contains data

bases of different kinds. In a Home Location Register

(HLR) , subscriber data is permanently stored regardless

of the current location of the subscriber. The HLR cont-

20 ains the MSISDN number of the subscriber, the Intern-

ational Mobile Subscriber Identity code IMSI to be used

inside the network, subscriber service data, and routing

information on a Visitor Location Register VLR. The

Visitor Location Register VLR is integrated to all pres-

25 ent MSC’s, and it is used for recording the subscriber

data obtained from the HLR for the duration of the visit

of the subscriber to the area of the VLR. The VLR con-

tains the subscriber’s IMSI, MSISDN, subscriber service

data, and the location area identifier LAI that has been

30 used by the subscriber for updating the location infor-

' mation. The location of the subscriber is thus known
with the accuracy of a location area.

In the following, call establishment in a

mobile telephone network will be disclosed for under-

35 standing the charging criteria: When a subscriber
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subscri ber for updating the |ocation infor- mati on. The | ocati on of
the subscriber is thus known wth the accuracy of a |ocation area.
In the follow ng, call establishnent in a mobi | e t el ephone network
wi || be disclosed for under- 35 standing the charging criteria:
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are indicated wththeng@R knows innwhiichslooafiguraréa LAI| thedstlysthiber

nunber to be 20 . gheg in the phase in question. Indication MAP,

TUP/ - ISUPlrSe;SSL\rl&eésaents the protocol to be used in the sig-

nalling in question. Next, B8N east gubsariken skndrlls a subscriber B
15 : located in a location area 22 of a second mobile ser-

vices switching centre MSC2, he dials the MSISDN number
of subscriber B into his mobile station. Signalling
phases taking place after this are indicated with ringed
numbers in Figure 1, followed by the number to be
20 switched in the phase in question. Indication MAP, TUP/-
ISUP represents the protocol to be used in the sig-
nalling in question. Next, mobile station MS-A sends
base station 5 a message containing the dialled number,
phaée 1. When MSC1l receives the message, it analyses it
25 and checks whether the request may be accepted. As a
part of the check; the subscriber data of subscriber A
is searched from the VLR of the MSCl, said data being
recorded in connection of the above-mentioned location
updating. If the request is accepted, MSCl will send an
30 '~ interrogation message to the HLR, said messagé contain-
ing the MSISDN number of the mobile station of sub-
scriber B, phase 2. On the basis of this number, the HLR
searches the data on subscriber B, the data containing
the address of the current VLR of subscriber B. Next the
35 HLR asks the VLR to prov1de a roamlng number by sending



base station 5 a nessage containing the dialled nunber, phase 1.

When MS@igsgmarves the nmessage, it analyses it 25 ansCTirpsios7eehet her
the request nmay be accepted. As a part of the check, the subscriber .
data of subscriber A Is searched fromthe VLR of the MSCl, said

dat a bei ng recorded in connection pof the above-nentioned |ocation

updating. If the request is accepted, MSClL wll send an 30
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B Next the 35 5. rnbbBa2eks,! % VER L8sBERYEIRCA JOAM N QuIREY By Gending

4 5 infoi8Eili oe MES2 tan ithephasés3ofwideeafoamingenvinRer MSRN
sends the roam r eVERN ¢t HLRhhasg 4

nunmber MSRN i s i'ggntilyggmthe HLR tggR ?h asg Th-Ehemok%:Ll?_ ergerg?'ter

i's possible to FeLEEhing @antng oMECE 5 SNBE&“BGPG’S@ éﬁktshetlb%lsN&Rof the

roam ng number M&;porated 1S Me & o enhtélﬁoé/éﬁbebaiaecaﬁ onTBQb@Q:Qt'-e -
services svxét | ngsﬁgan I\/B% SCI’I ber i he VLR

i ncorporated i fP®F %‘?ﬁfi"&‘?‘f Seatlon B&E3B. The
subscriger dat aLADdbEatsabsdiEi HeoraB j oaoartéatlmscz 1!3Alabdfe stdosseniem B, so

hat NC2 is ablgoifsSHlelge vig rRBYMMLLTEEANRN! BoishARE ShaLon

controller
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subscriber B. It nust be noted that onl y nobi |_.e station

of subscriber EPREderRdvERePIFENg, a cd Jpé@lﬂg%%&@?l% éldeftieces

swi tchiysg cent rga/5€8 subscriber B. It must be noted that only after
the mobile station of subscriber B has answered the
paging message, mobile services switching centre MSC2
knows the location of subscriber 2 on the accuracy of
one cell. _ _ : _

20 - . A Service Switching Point (SSP) of an Intelli-
gent Network (IN) may also be connected to a mobile
services switching centre. The physical architecture of
an intelligent network is shown'in Figure 2. The service
switching point SSP provides the user an access to the

25 network, and handles all the necessary switching funct-
ions. It is capable of detecting the service requests
of the intelligent network. Functionally, the SSP com-
prises the call management and service switching funct-
ions. A Service Control Point (SCP) comprises service

30 | programs, which are used for producing services of the

| intelligent network. A Service Data Point " (SDP) is a-
database comprising data of the subscriber and the net-
work, which data is used by the service programs of the

- network for providing individual services. The SCP may

35 - use the services of the SDP directly or via a signalling



knows the | ocation of subscriber 2 on the accuracy of one cell. 20
A Service SWasPR0s) Point (SSP) of an Intelli- gent - _
may al so be connected to a nobile services switching centre. The
physi cal architecture of - - an intelligent network is showmn in Figure
2. The service swi t chi’ ng poi nt SSP prow des the user an access to
the 25 networ k, and handles all the necessary sw tching funct-

ions. It is capabl e nsftwietlecnngntédligentcRerippess} (IP) proviideshspecial
intelligent network. st al SP e h LI
managenment and servi (‘:J; sw%@ é&’c%h ta%eaﬁi u‘h@@ments, °R g; l\s'll'l %é‘hc%}}?@ and
Poi nt ( SCP) corrprlséélls!:@rvdéélégng det‘gﬁ@)@*@ms T\hﬁl c%avm%s&wlft@hlng and

producing services @oddi®1 point t@é@bi I aeﬁglaegwe&kaﬁs%%r e 4R 3gPok At
(SDP) is a dat abase corrprl Si ng og of the subscriber and the net-
€

work, which 8ata is W&doRF t heeskrgk Yy SeRYiGe Mapagement PripkolRMP br
provi di ng indi vi dyallr&ﬂrude:mtamesaaﬁmn%t, cont¥@lligicsahd eest@hgt b€

gg.rp/ g: rggf5|0¥08r Vidqe %tholx!kng and co\f?ec@:/l%ogSZl%twogk J.nformatrnr&n\m;E MAY
Intelligent Peripheis corPeqiedyitdesildpethalr physicalf enttitdes,. sAcBervice

Sorvi o Suit chi ng axgedttb B Rihens oiniistee] 2e LBSARLETAEATmIRE

an SSP in BO orddqctho geveliaping lndh test iSer thecinkridésent Retworks\Ves
i ncl ude dat abase maRageMRR! fo%oﬂééeihbngef‘{?ﬂcégséé rEhé’fSMP An AdBBﬁct (AD)
network, and collecting network inforimtion._ It connect ed to

al | ot her physical &fti%i 8§TVACSedpnGEionally ‘E?’éﬁ?FBﬁnﬁﬁthorﬁEﬁﬁt PEVHES
(SCEP) is used for awimfréIn-pdiht SCPj ngut developdhgeonllyt €shh8gtéleto the

08l L9800 MOl syl Mol S0 by B PR Eh8°BatOs AR S "

15 . intelligent network and carry out data transmission with
the users. It communicates directly with one or more
SSP’s. A Service Management Access Point (SMAP) is a
physical entity providing the users a connection to the
SMP. . |

20 A Basic Call State Model (BCSM) determined in
connection with the Intelligent Network describes dif-
ferent phases of call processing and contains points
where call processing may be interrupted for starting
a service oflthe Intelligent Network. It identifies the

25 detection points in a call and connection process, in

' which the IN service logic entities may interact with
basic call and connection management functions.
On aécount of an intelligent network it is

possible to provide to the user of a fixed network and

30 a mobile telephone network a large number of various

- services, such as a Private Numbering Plan (PNP), which

enables the use of private numbers, and a Closed User
Group, in which the users may call only the subscribers
belonging to the same group. Furthermore, Private Branch

35 Exchanges (PBX) may be connected to a mobile telephone



Control Point SCP, but it is directly connected to the SSP. A

Servi ce mlnay control the services of the 15 | MRCT/FIOS/a0706 net wor k
and carry out data transm ssion with the users. It comuni cates
directly with one or nore SSP's. A Service Managenent Access Poi nt
(SMAP) is. a physical entity. providgng the users a connection to the
SWP. 20 A Basic Call State Mbdel (BCSM determned in
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thtramuserfof a fweﬁsnetwerisr&ad 3¢ a cala. II%bUS%etde@PNh&Inéch@ﬁ Prlsajngg;a
nu er o vari ous SUcC as a  Prjvate U eri ng an ~) ,
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separate nunberéng RbREKnkewdekebr Aedublbriver B, a t%uQ:ITx #% ‘N the
nunbering space_of . .an In a | t el ephon

MSC, e net wor
in accordance Scriber RB;fqry FlEepFPBPeSFF-°naPPtU§FF‘s hige px@sEMtad dom- as l‘
the 5 prlmﬁomfaraddﬁlé Hee QRasicisg. 'ﬂms"rq@ |®dﬁd§¥é&‘?dﬁt as,

works, the price of a ther, it tion of
a call between n%%??ggi?g?ﬁﬁﬁ naang ??g BebtriBed above, néither
15 - the calling subscriber nor the first mobile services

switching centre knows the locaticon of subscriber B,
i.e. in which cell the subscriber is located when the
call setup is being started.

_ For increasing the flexibility of the charging
- 20 . Ccriteria, it is possible to set a special charging para-
meter, which will make it possible to apply a lower
tariff to the calls made from the number related to the
parameters during off-peak times, and correspondingly,
a higher tariff than normally during the peak times.
25 This parameter will make the charging criterion time-
~dependent, but, in other respects, the charging will

follow the -ab_osie.-mentioned. principles.
_ When the charging criterion of mobile telephone
networks described-above are compared with those of the
30 fixed network, a few problems arise. Since all the cells
are equal from the point of view of the mobile telephone
network, no other charging criteria may be offered to
different groups of users but the flexibility based on
the time of the day. The distance between the calling
35 : and the called subscriber, or the location of the called



nét wor k, or a nmobi | e-to-nobile call. Due to the nmobility ' of nobile

stations, Pﬁﬁb rule of charging is to 10 charge a sppyfidsRgios
for t he connec I on betmeen hi m and the honme network of a subscri ber

B, and to charge sub- “gcriber B for the connection between his
present | oca- tion and his hone networ This is considered fair,
as, ) in accordance mﬁth call setup described above, neither 15
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cannot be taken intcacerid forreaklysing whether the location cell of a

15 calling subscriber and that of a called subscriber
belong to the group of special cells. If that is the
case, the charging criteria determined for the group
will be applied to the call.

In accordance with a preferred embodiment, a .

. 20 subscriber group consisting of subscriber numbers may
be determined. The Service Control Point SCP of the
intelligent network has the information on the sub-
scriber group and its subscriber numbers. When the ser-
vice program for charging criteria is deté:mining the

25 charging criterion, it uses both the number and the
location cell of the calling subscriber and those of the
called subscriber as parameters. For instance, if at
least one parameter refers to the group of special cells
and to the group consisting of the subscriber group, the

30 - special charging criterion determined for the case may
be applied.

In accordance with a preferred embodiment, when
the location cell of the calling subscriber and that of
the called subscriber are situated within separate MSC

35 areas, the information on the location cell of the



when determ ning the chargi' ng criteria. Special charging criteria

are not dddoapd € for certain intra-cell calls or pEPFI9BRGT08! N
inter-ce calls. 5 An object of this inventionis to

provi de a nmet hod for inproving the charging criteria, and to solve -
t he above-nenti oned problens. The object is achieved in accor dance
wi-th the nethod clained in claim1. 8 In a nmethod of the

i nvention, one celi q& al0 . groug of several cells is chosen as a
group-of speci alc@lled subgeriberpis LrgneRith r%F-tBSFnE‘-‘VSEP 5EMEpeOT
intelligent only nehweelubss them nfher MEG WE othé healledpsabdcilibegel | s.
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nurbers may the Q@lti@dergungdnﬁée Sefei EQtQS.'EEHm 1E’O|srétpa§g%é3fMébe

intelligent network has e ornmation on the r group
and its subscri b%‘?e?'ﬁmbé&’se %?.r‘{‘?.glg%r 2 e Li%%%‘r oﬁ?iin fctf're Eﬁﬁrgl ng
criteria is det edé]ll&dlgsﬁbScbeer ischaagisnd tteid eiver i évesest baé hothe
nunber d the I h n SCr | and_t hose of
t he 19 cal I%rﬂl%u%%c %é?gg %E'allrsarre éérgbthgb %gsq:?& abfila?g Suﬁ

| east one par arrees@rlbestersndoftmb grotp @ﬂl’esmmallce:(ﬂmgtrol pointn8CPo the

group consi sting, &fmé%'@ Srdpgr group, the 30 speci al chargi ng
criterion determned Tor the case_ may appl i ed,

In accordance with a prefER ASFAHARRTOWALD @\/&B’rﬁ‘fer’-’ed enbed imeaty i whegel |
of the calling sghscaddericmtdlBloPfthe callingheudaldrabesubngr that afe

si tuat ed i thin geparat MG 38 ined B s408akAR [R1I2000 Lheysc
: areas, the information on the location cell of the

called sﬁbscriber_is transmitted either every time, or

only on request from the service control point SCP con-

nected to the MSC of the called subscriber to the ser-

20 vice control point SCP connected to the MSC of the
calling subscriber. .

In the following, the lnventlon will be dis-
closed in more detail w1th reference to the attached
drawings in which

25 Figure 1 shows the design of a prior art mobile
telephone network, '

Figure 2 shows the architecture of an intelli-

~gent network,

Figure 3 shows a first embodiment of the inven-

30 tion,

Figure 4 shows a second embodiment of the inve-
ntion, and

Figure 5 shows a third embodiment of the inven-

tion.
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only on request fromthe MSC of the called subscriber to the
service control point SCP connected to the MSC of the calling -
subscriber. 5 I'n accordance with a preferred enmbodi nent,
when the location cell of the calling subscriber and that of

the called subscriber are si tﬁéﬁé%ﬂdé S.%IO@E%H rhﬁfe to Fi x%rgaslntg@cord-
i nformation on the Iocathn cebTe cal l ed gbscrl IS
transmtted either }Bventlo&nl FedhsSy @qu@st f‘??gtet%-? r@m

of the calling sub- as the gﬁ@lpb@f spédlamrbae&stoste@er&@evlafa@mg ri-
poi nt SCP (?:nnect ed thg d v ﬂc%&rgdance Wltf'llla
preferred embodi ment-Shiifed™dY StEETineS %9 cH‘Frﬁ?e} Rl el
subscri ber a®Bd that aaflllas w1th1n: hedhicalgmmlips.ubscri ber are situated in

separate MsC . areas, gé'g(gﬂgﬂd(y}énbéﬂE}AfEEH 5§'Eﬁ%lﬁéget$§%e

cal |l ed subscriber is transmtted either every t
request from the sePFatd@orRoRATPbier, sapdcshey thus bebergdteo ttb@e IEE

of the called subscnidegrtilch tab;%aserwhe&%as ce ML Ca@ﬂi [Olai0i dint¥dl led by

connected to the MSC of the alli n% subﬁ gg)
the fol | owing, the SRPEHETHPRER Stb%t’o‘?‘g controllerg J0age ﬁt?rjb?'gno%cf%?°l'

with reference to therat Baahdd4) , and thivawhogsbelonhi €8 £fparate location

Figure 1 shows the | O I rmbll t et.wor k
Figure 2 shows the %% E'] ?Eg(%% éa%gél%? c]ont"?:‘ollers o gi“gpg%vx% %atlons
Figure 3 shows a ficdt té)lebcdﬂﬁsmt howevhe,i avencoBfected tootnhe same mobile
Figure 4 shows a se %!ét%‘)déd?ﬂ‘éh t RBnt P¥EMSCL /SSP nt d

Figure 5 shows a thI%I’ gq'enbodl ment ?ﬁ? |nnv / Lo éﬂ& tH service

_ control p01nt SCP1 connected thereto contalns the in-
15 formation on which cells form the group of special
cells. Suppose subscriber A is located in cell a and
subscriber B is located in cell d. In accordance with
call setup set out above, mobile services switching
centre MSC1/SSP1 receives the information on the number
20 and location cell of subscriber A once the mobilé sta-
tion of the subscriber has sent a call setup message.
SCP1 analyses whether the location cell a of subscriber
A belongs to the group of special cells and detects that
is the case. Mobile services switching centre MSC1l/SSP1
25 | receives the information on the location cell of sub-
- scriber B once subscriber B has replied to the paging
message sent to its location area, whereafter service
control point SCP1l analyses whether the location cell
d of subscriber B belongs to the group of special cells.
30 If SCP1 detects that the location cells of either or
' both of the subscribers belong to the group of special
cells, service control point SCP1 chooses the charging
criterion determined for the group of special cells as

the charging criterion to be applied.
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9 WO 96/20571 Ref erence is still nade to Figure 1.p¢TIFBSOome-

ance with the invention, cells a, ¢, d and e are chosen as the
group of special cells. Separate charging cri- teria may be
determned for intracell and inter-cell 5 calls within this group.
Cells a and ¢ are controlled by the sane b3se station controller,
and they thus belong to the sa cation area, whereas cells d and -
e are control | ed by Ykhenség‘sﬂgt é’ar?&é’@bgt F:]"c'%'frBT‘FeFél%€S§§5’e§t ation
control - 10 nurhizess 3tandhdrh ahe tdimrging dmeimuglé odeeeﬁihﬁhedl geat i on
areas. The bas ' td elS t : 1, QNS the
cells, howeveretﬁé ?f%e E{ﬁ o%{%eégs%n%%nsﬁiﬂ% §b§t11%@l ge%r\e”sgg%c tchl ng
centre NBCL/ SSPubsewiker geeup ces defined cdift iet apdilst SEPsubsaméberd .
ther et ogcont ai ngudters r!reéc?rded irtes nedd %Mé@“'&é%ac?dl%é ‘?‘:'b‘i* B'IethOUp of

speci al cel ] s. xﬁ f supscri ber is located in cell a an
I

subscri ber B i S$0EHtR P PRI [ SGRcoPHEHES GRLH Setup det?&FFLb?étup
set out above, dmdépe Sepui mmﬁ@lm the mobidentdwi ki nSSBenkeeei ves

the informatio unber. nd.l gcati cel |l__of bsc I ber A
once the nobi l g\qécfhajé]&f e chrl&er[ %egﬂ}g?cﬂlgr&?y%%a%serﬁ éFFgé'et up
message. 1n§C§t1aBa'b.psxesawatﬂatm whet| deattbe celllatdonf csﬂbsubi—ber

A bel o gs tot | ]sﬁ?as%q st&_q he
case. b| l e sgsrecv%es SsWwtc E g centr %g% tbere glo\‘/lgé aﬁh
i nformati on on Whgt Ib‘?:a*%h%nr%%?‘l’—l%ﬁ @ﬁbthe locatiggrredispoénshesgbberi ber

B has replied t@cﬂl@eﬁ@gwgthe grou;ﬁﬁ’ﬁs et é@llés ARCaHEDV: aLAR, ‘
wher eafter service % Q? CP1 apa e |location
s*to

cell - d ‘Eﬁa’%%’o%%r?’éﬁe’él%l‘ﬁ ?Fn%r‘ﬂ?"aﬁé g?rsﬁéﬁp’afm FR&- 30
| f SCP1 detectstidmt Tihe humbér oof cedbhbindtiohbemaprbe limiteloehgofint he

subscrL_Lgers bel it 10 $4F GROHPoR1ySPECHAtN the subscriber number and

the location cell of either of the subscribers or both

of the subscribers belong to the restricted subscriber

group and to the group of special cells, individual

charging criteria will be applied. The numbers of the

‘20 subscriber group may also be determined. by means of the
Private Numbering Plan PNP. |

- The cells belonging to the’ group of special

cells may be distributed in the areas of several mobile

_ services switching centres. A cell £ in location area

.25 22 of MSC2/SSP2 is determined to the group of special

cells in addition to the above-mentioned cells a, ¢, 4,

and e, Figure 1. Every SCP has an information on which

cells.belong to the group of special cells at least in

the area of the MSC connected to it. Alternatively, each

30 SCP may have an information on all the cells located in

the different MSC areas of the mobile telephone network

and forming the group of special cells. Suppose sub-

scriber A is located in cell &, and subscriber B is in

cell f of MSC2/SSP2. In accordance with call setup

35 described above, MSC1/SSP1 receives the information on



cells, service control point SCPlI chooses the charging criterion

det er m ned odii®70r oup of special -cells as t he char gcng195/007061 | ON
to be applied. WO 96/ 20571
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Wien it is desirable to limt the subscriber nunbers to which the
charging criteria determ ned for the~group of special cells my be

applied, arestrictefle number: aHPIHd DS P éélfﬂ-eéfnSQbsEE:tlb% An loted

_subscrlber 5 AuNber s rec I'nto_the service data polin
servi ce control poi Bhesupbiber isiptdan %%tﬁbed§§§ﬁﬂ&yber has Seaboaecairﬂ.

connected {0 the mobblapsihishhse. costre connectedSGY S%JclOfsmbsgﬂé@i A
'S

finds out by neans of a c crit r|on anal ysi's what

rel ati on of sub- 1OWhethe§chSe}§cﬁtéRH Seg& he ré?PFFﬁﬁQ&Iééb§E?‘¥%§S to
group, and 5 mhatgréupfmfrsﬁéﬁﬂam1ddil@hanBOQateaﬂscehis £E tHe e

ib toth I | s, LAl di
criterion may be def BrTTEERAEC SAEE Eai AeE0r adderived abayd, Nitibsge
conbi nati ons may beréceived &he umfuimatlonunnlEhew@otaaionnbplnfdﬂnduh*m
subscriber nunber apdy ;per p opEQethgcgbbﬁﬂggﬁkhgﬁﬁn‘?Msh%r ¥ dffcriver B

subscri bers or both SCri to the réestricted
subscri ber hgsongpéhgdtéOthbegpagpngfmggéégélS@@tlgnuumﬁxhqﬂﬁﬂlon

charging crigeria walbabgs appA 'o%erm@za&ug&@&sceﬁlah@a@& :Lnto éd&bﬁﬁ{ﬂ 'i’fif

group may al so be determned b q@a ate Nu
Pl an PNP. detemlnl‘?ﬂe%%l %%ﬁ#ﬁ%@%é’*@?% he a§|l°n
cell's may be diStribélﬁdflBftbﬁbabeableBSbé&babsnnbltﬁe group ofS@épedciad

ot Lot g centres: Bagebl, b, WA laeh, psorpatiah! pAOEH S Thpeiton
above- nenti oned celtelh,oﬁ sgbscriber B before a call is connected between
15 the subscribers. Thus, special charging criteria may be
' applied in real-time from the~beginning of the call to
internal calls of the group, as well as calls originat-
ing from and terminating in the group. For transmitting
the information on the location cell, three different

20 embodiments will be disclosed below.
The information to be transmitted from MSC2/SS-
. P2 to the SCP1 connected to the MSC1/SSP1 of subscriber
A, cohcerning the location cell of subscriber B may be
just a piece of information on the location cell which
25 has been found out after the mobile station MS-B of
subscriber B has replied to the paging message sent
within its location area. In such a case, SCP1l first
analyses on the basis of the cell information received
' on whether the location cell of subscriber B belongs to
30 the group of special cells, and thereafter determines

the charging criterion.

Alternatively, the analysis for finding out
whether the location cell of subscriber B belongs toc the
group of special cells or not may be carried out already

35 in SCP2 connected to MSC2/SSP2. In that case, the infor-



and e, Figure 1. Every SCP has an information on which cells

bel ong tpobéeesgr oup of special cells at least in Pl aIgsiod?o60f t he
MSC connected to it. Alternatively, each 30 SCP may have "an o
information on all the cells located in the different MSC areas of

t he nobi |l e tel ephone network and fzgrm' ng the group of special

cells. Suppose sub- scriber A is Y%cated in cell a, and subscri ber
Bisin fe I cor.danc t setu

descri bed abovemaﬁz/gé §’|(31 Ar\%%c\%‘gg?%eglef?o?%a go(n?:]'”\(g’gr?ggn:"%ate 6$ 71
PCT/ El 95/ 00706 is the result of said analysis, and SCP1 may immedimtelwrber

and the | ocati Oﬁt(ig.h'zeof:héuigé@nﬁl@%‘ec%w for deterhﬁﬁ:.%%?thg éﬁé’{‘%% gf

t he subscri ber has sent a cal setup nessage connect
MBC1/ SSP1 check§¥iterion. whether the location cell a of subscriber A
belongs 30 5 t he grxmpaaiwamesahﬁeibﬁ @cs@bdﬁiteetc&ttehmsyl eridg- case.

I n accordance with cal ri bed. abov recei ves

t he i nformati on8n ctrﬁé:qr&@aﬁoo%etbre 19955 1%%btgé use °§sc,ar iATE R E T he
mobi | e station WBrBaokeswiser phegx@m providdihdy die echitel I hpempagiey-

message sent | nwb&'ﬁ Lasat bcg;% J:Q'nger Q:rrﬁ&egﬁ.a 31y (¥1ﬁef1t 1K onsﬁéﬁ% )?ht ake

i nto account  upo rging GFi
| ocati on becélel"eﬁfaéf t3igged l?é”rltBrB@I oy Rigase Qpidigr it ‘me&%ll

celI's, Pl nust BaveHdernniseriBideO e Diss hefl ecashP8criber (iCR.! e
subscrl ber B befo aI I P@ﬁ- connect ed between 1 t he subscri bers.

Thus, speci al. cﬁHF’ﬁFﬁé‘ EFi CRIFaFp@ specia I REF (FEPURG R Fr om

t he begi nni ng otot BRecANP gﬁoup) , or ivtesnpdssible ©d stergrasing ashewel |
as calls origin from dterm t|n mt_.{]e group. For

transmtting T servﬁ'ge I;I']nOI’IngtI ctt"r?é"l aetaL n cae]T three different
20 enbodi ments wil | Ineadcesaowt;drbetbw. calling or the called sub-

15 scriber is a PBX subscriber, it iS'pOSSible to determine
the PBX subscriber a virtual cell to be used when it is
necessary to take a PBX subscriber into account when
determining the charging criteria. This virtual cell
information, or information related to charging is of

20 no importance to the radio system. Virtual cell informa-
tion may also be applied to a PSTN subscriber. When it
is a question of a PABX or a PSTN network, the virtual
cell information may be stored ‘in the mobile services
switching centre to which these networks are connected.

25 Evefything'that has been said about the case
where a group of special cells is located within the
area of one MSC is also applicable as such to a case in
which the cells of the special group are distributed in
the areas of several MSC’s. It is thus possible to form

_30' a restricted group of subscribers, to use a private
numpber etc. _

In the following, three different embodiments
for transmitting the information on the location cell
to the SCP connected to the MSC of subscriber A will be

35 disclosed.



The information to be transmtted from MSC2/ SS- P2 to the SCP1
connect ed t wo62058C1/ SSP1 of subscri ber A, concer ni nBCTHBS/08W4t i on
cell of subscriber B may be just a piece of information on the
I'ocati on cell which 25 has been found out after the nobile station
M5- B of subscriber B has replied to t he pagi ng nessage sent

within its location area. In such a case, SCP1 %lrst anal yses on

the basis of the cell informetign-d& el?e'é’ﬁ 1ng onlyof'h&hﬁé Srfth?ojn&gﬁ%}leg

cell of subscriber B belongs to 30 rouE of special ce
t hereafter deterni n&Ssential Qq]gr@n&weﬁsgl@,ni t élilygrrates a first embodi-

A Har n?t | vgl y, 'E) he gtaiw,mas:d‘o&rdlfngwdbn@h@uh the mfofmﬁﬂﬁ{ ohhehllaoyaéa@ﬂon
ce OT SUubScCri1 per grou C S _Oor not
may be carried out %Bgaa?/gﬁugscrlpﬁrsa%"%o ﬁ%‘g?tghthgN%@/r%’@ng CR, ¢far

case, the in§or- nedt@ed /P @%H&l MSC1/SSP1 of subscriber A. The identifier

PCT/ FI 95/ 00706 tipn :
[ Sh&he gervice progran, determinidd the addreBEloPlsfh

the | ocation cel
anal ysis, and SCP1 magd itheedib@rging criterign mayebEhebtesaed by 024582

det ermi ni ng the chagydmyMSCl/sspfrét§r|Q§ foPlows: The above
description does not state any trigg- er criteria for triggering

the use of a charging cri- &) in ?eFP&lséﬁﬁu@éﬂﬁﬁﬁﬁgﬁnRﬁ%w%%eﬂc%Qr@ﬁéce

intelli gentlget - w:ith TSTK wenei»hent & gg@ldcr-'ldaqrMeai i) fm%rm%irlon There

may e severa cri.te criteri e

e.g. the IN service aclfd'fg'aggggngﬁﬂ‘gc P%?r g’f?@y the add sel%sépfib‘b?ent'

bel ongs to a speC|ahimuhscmnﬁnrmqpan)1&aqpserted in theskec fERRdg,00p) a new

oS hossible to Stard # b ie1ds ard MSELNGELE RO O00080! 1 0P Ohe
wher e |

~each cal | . e ca | ed su
15 scri ber |szﬁdﬂﬁ@%ﬁﬁﬁnﬂl¥ﬁ§nt1fl$§ b@%@t@#@l@ﬁrdeternlne

15 b) in a new ISUP (TUP) message intended for
this purpose, transmitted from the MSC of subscriber A
to the MSC of subscriber B,

c) in a new pair of ISUP messages intended for
this purpose, wherein the MSC of subscriber B (upon
20 detecting that e.g. the cell of subscriber B belongs to
the group of special cells) first sends the MSC of sub-
scriber A an interrogation on whether the MSC of sub-
scriber A needs this cell information. The MSC of sub-
scriber A may résponse to the inquiry by sending the MSC
25 of subscriber B the information on a service control
point and a service program, whereby the new message

will contain a SCP id and a Correlation Id.
- By means of a call setup message, it is also
| possible to ask for the information on the location cell
30 of subscriber_B separately. This is an alternative for
sending the information on the location cell every time.
Once the mobile switching centre MSC2/SSP2 has found out
in which cell the subscriber is located, it may ask the
service control point SCP2 to analyse the cell informa-
35 tion. This must be done if each service control point



t he PBX subscriber a virtual cell to be used when it is necessary

t o t ake wo SAsTLIDSCri ber into account when det er npQTADSOOM6Char gi ng

criteria. This virtual cell information, or information related to .
charging is of 20 no inportance to the radio system Virtual cell

I nf or ma- tion may also be applied {p a PSTN subscriber. Wen it
is a question of a PABX or a PSTN network, the virtual cel l

information may due Ha@ %(5'1 HRFbRMata i %eéﬁﬁ:&h.ﬁ%sonly the 5%5%%5.@ gtre

to which these n%v\q‘é connect.ed at has

been said about ¢ i 1le switghing LHOH PReRERA t‘éeﬂl% $§Plbléat ed

within the ques?d’:LQih Ome&ﬂﬁﬁ'm&fdrﬁcbrﬁm{é CP@&@!::?énSé'élet&fas&BSe in

which the cells of eci. %b&%r d| stributed i t he, areas
Si

in
of several -MsC £<H3 hir be ZHation gnil¥e PrctRE HPoup of
subscri bers, toﬁmaa:mn\m’teﬂhether thenbeﬂ.leposs1bly belongs to thethe

fol |l ow ng, thre e t rans t
i nformation on %nrc&'{ﬂocéa ?Fd" T, ?bt?ﬁnégcﬁ c%ng%%éggt s ‘{]h%h?vsc of
subscriber A wi lanadys3s, 15 ﬁﬁfgclfm MSC2/SSR3 d8p X5y I1SCP1 connected

PCT/ FI 95/ 00706 to MSC1/SSP1. The information on thel3ocation cell of
Fi gure 3, show ng_only the network conponent s essential to t?’u

i nvention, ill us"‘t“rbﬂc'é@k%?lf iBr 48 ERBSJR-9- by meapgef 3R AP FHeReFIOM Th the

|Rf orS ggloon on thsdmeAdic procedur€eih 8EcovlsSAEED@I LR iah tm;srpiéed to
t he 1 con-

nect ed ta t he ,M5CL/ SSP1  of subscrl "
i dentifier %OCO&T Hoh e lﬁﬁﬂaetr hgl%goér e%’%t%‘fs’scpl
and the chargi ng'.cms"‘t ef ahenpyobedumal nedbhydazSEEiﬁ@Pa separate fmesg- ‘

e acoar dancy 1599 U M ap E?fh'e:rraf‘ﬁ‘“ét?}migd thisf edé%“ﬁo‘y%nber" g

which message the information is also transmitted on the

15 SCP in question (a so-called SCP id) and on the service

' program (a so-called Correlation id) related to it. Once

MSC1/SSP1 has received an answer message sent by MSC2/

SSP2, as is well known, in response to that subscriber

_ B has answered the call, it will report it to its SCP1.
20 The answer message will initiate charging of the call.

Figure 4 shows a solution in accordance with

a second embodiment for transmitting information on the

location cell of subscriber B. It differs from the sol-

ution of the first embodiment shown in Figure 3 in that

25 - the information on the location cell of subscriber B is

first transmitted to the MSC1/SSP1 of subscriber A, and

further to SCP1. In this embodiment, it is not neceséary

to provide the address of SCP1 and the identifier of the

service program determining the chafging.criterion in

30 the call setup message, but it is possible to transmit

| an information on the location cell of subscriber B in

the message provided that the information is not

required every time. The information on the location

cell of subscriber B is sent in a prior art message in

35 accordance with signalling used between mobile switching



a field "Generic Nunber", whereby the address and ident- - ifier

I nformatio shi$Rrted in these fields, or a new fi

fields are defined in the nessage for the address and identifier
i‘nf ormati on, 15 :B) in a new | SUP (TUP)..nessage i ntended for
this purpose, transmtted ‘fromthe MSC of subscriber A to the MSC
of subscri ber B, c) in a newtpair of | SUP nessages

i nt ended for E pur ose, wherein the MSC of subscriber B (upon 20
detecting that e.g. “th r8§r|° 3 f5RAY BEIRAIHJAY oPe created, £ogr dip
of special cells) fThetusend§ theshBE€sofinsabecordance withi kégnAlding usea

I nterrogation on R2§§9§éeﬁh8°y§géogwi99higg cﬁntrgcr%%%r égggﬁut thIS ce

i nformati on. The ey r éspo
by sending the MSC Permatiopf opulsber ilseatd arhecdif ovsradionlosed seralpar-

control 5 poi anémgpétéﬁf Vé;fﬁlﬁ&@f&@?fmr@i tfﬁqe'aewlﬂm%%&%ous y

wll contain a SCP id Correlation . nmeans of “a
call setup nessage, w;ph,ghg|ggesent appPpasaraP8-to ask for the i nformation

on the |ocation cell Iﬁfa&tbﬁ&in@@'wl@}ﬁﬂﬁéfaﬁ&}é/-méﬂﬁﬁoﬂéd@'&rallel
alternative for endi n_on_the |l ocation _cell veny
Eeﬂg ell

ti o, Once PRECHEAPRILaREERRn, ChantrEOrRASE 8aps A LPRAEdChuE
in which cell the smbycbiebemserﬁaﬂ:aeegi, ih ey Xdlkrdd®e Completeserwisage,

control poit S 4 2fal sgehbepbothe! G I giBpcrinel) 1ol thd M die

done if each service contro
PCT/ Fl 95/ 00706 subscrlber A after a successful paging of thepcahddegn

i nformation regardi ggpepkynbbe ﬁP@étﬁétE@éh?, the inf&¥mdtEor R lthe loca-
swi tching centre conpected

o] estion. The inf i.on
on. the location cel F1gR S&d i maY be a@é?ﬁb&P BheegpﬁﬂﬁrtW§S§éSF'| %&ngaﬂﬁon
only, or the in- Ssent bjathaMST odn substiébelrhB €6|the s Ffy siibsetdbekr0

the 15 . A in response to that subscriber B has answered the
call. The information on the location cell, added to the
answer message, may also be used for confirming or
cancelling a previous information on the location cell,
received in an Address Complete Message. In ISUP sig-
20 nalling, the Initial Address Message is IAM, Address
.Complete Message is ACM and Answer Message is ANM. In
TUP signalling, the abbreviation for the answer message
is ANU (Answer signal, unqualified), ANC (Answer signal,
charge), or ANN (Answer signal, no charge). Depending
25 on the application, other messages may alternatively
' also be used, such as Call Progress, Connect.

Once the information on the location cell is
received in one of the above-mentiocned messages, MSC1l/S-
SP1 will report it to SCP1, which now has all the infor-
30 mation for determining the charging criterion. Once
MSC1/SSP1 has received the answer message, it will also
report the message to SCP1l, which will then determine

the charging criterion.
Figure 5 shows a third embodiment for transmit-
35 ting the information on the location cell of subscriber



group of special cells, obtained as a result of the analysis, is
sent frqro dHes11SSP2 to the SCP1 connected t o MSClp&iiFibsnd7o6

i nformation on the | ocation cell of subscriber Bis sent e.g. by v
means of an Assi st Request- 10 I nstruction procedure in accordance with
an | NAP pro- tocol by inserting the information in a field "extens-
i ons” of the procedure, or by defining a skfparate ness- age in the

| NAP for trans ttln%%S formatlo whi ch nmessage the
information is & &8t %%ro%SFHZSéEBz has gemnd, qufesthonieeatoral | ed
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_ criterionin up nessage,
transmt there nfmmumldmnmquum Restwesn smg o$¢1b’6$ Bl n

the nessage prO\éthHtEE!QE.?EBQ h@i@éﬂﬁté&&éﬁtm model cal'i%qiut‘éﬁd% Yis!Ly q
time. The information on of subscrib I's sent

|
inaprior art APddddy PRT3S) getegE‘&BPéaPXeCWT'ﬁ s‘i“@rr%}ﬂﬁ’%bl’d%%ocqifé‘?v\een
nobi | e switchi ngction i803eEANGE between the SCP’s, but in a model CS2

PCT/F|9§é00706 which is presently being developed,]§5s1gnalllng conn-
ection is under consideration. In the signalling conn-
ection, e.g. a MAP protocol or an INAP protocol could
be employed by defining in them a new message for trans-
mitting the information on the location cell.
20 Regardless of the method of transmitting in-
formation on the location cell, the information must
arrive at the SCP connected to the MSC of subscriber A
along with the answer message at the latest in order
‘that charging would have sufficient time to utilize the
25 infbrmation on the location cell of subscriber B.
When a PABX or a PSTN subscriber is participat-
~ing in a call, the above-mentioned messages or other
known signalling messages will be used for transmitting
_ 'virtual cell information from the MSC of the called
30 subscriber to the MSC of the calling subscriber. For
this purpose it also possible to create separate sign-
alling messages if necessary.
with the method of the invention, it is poss-
ible to implement a "wireless office" system, where a
35 group of cells is formed of cells including various



centres, or a separate nessage may be created for it. The usogosof

nessages | %%Mnce with signalling used bet ween

switching centres for transmtting in- formati on on the | ocation
cell is disclosed in a par- 5 all el patent application FI 946091
filed sinultaneously ‘W th the present ]ra.pplication. .

In accordance with the above-nentioned paralle€ ' pat ent application,

the i nformati on on ' I s e lenser, in

Addr ess Conpl et e ms?séage, Ifgrhacﬁl} V%Tsc%arln'.'s @%Fgm‘?kt e ﬁ%@&%bs%%%?yB
to the MSC of etGubscriber A after a successful paging of the called
subscriber. Alternatively, thed guv@tdam Hiudin | D@ the FigurbbO08ss8Lh-
may be added to the answer nessage, whi c{l S sent b)(__ ?he MSC of
subscriber B to the3WSe shexghitty pEe aBly intended Losdddystegtenfhe pres-

sulblscr i 3§r st hashanw eth¥diecion. Difﬁékéntﬂ)@x}i&ﬂ:@b@i&t ia}gﬂ ?ﬁo&hﬂié@@.@éh@n
cell, added to the .answer. message, nmay_also be use or confirmn
or ancel i 0§ £55 SOVEHE LR Bitd: PohohYiPRE FBch:peregR FRiLLed I
received in an Addrede Gopmdtholtsdeydating SyBmsthe 20ope andathengpitrie
Initial Address Mes |S rﬁ%ﬁ . 08 | CM and
Answer Message is Al EE:Il’irﬁés {f¥én ?e;tlgfn%ﬁtfl? nJQ, t e%ﬁ%@?gt?]ﬁ%@? t he
answer nessage is ANU (Answer signal, unqualified), ANC (Answer

si gnal , 10 charge), or ANN (Answer signal, no charge). Depending 25

on the application, other nessages nmay alternatively al so be used,
such as Call Progress, Connect. Once the informati on on
the location cell is received in one of the above-nentioned _
nmessages, MSCLl/ S- SP1 will report it to SCP1, which now has all the
infor- 30 . mation for deternmining the charging criterion. Once

~MSC1/ SSP1 has received the answer nessage, it wll also report the
message to pEP1, which will then-determ ne the charging criterion.
‘Figure 5 shows a third enbodi ment for transmt- 35 ting the
‘information on the location cell of subscriber
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16 w0 96510 SCP1. After MSC2/ SSP2 has found out the PCI/FIO5/00706

cell of subscriber B, as descrlbed above, SCP2 reports t he

i nformati on _on of subscriber B to : t he SCP1

connected to MSCLl/ SSP1. |nfornat|on the 5 addr ess has been

obt ai ned by)mmmlm ﬂ“ﬂ |‘ setup ssage. Once the MSC of _

subscri ber noEQ?E %nswer-nessage fromthe MSC of
c L m

supscriber B it
ing criterion. The call will be charged on the basis of 10
this charging criterion.y T@.%e%ﬁ%@dEgﬁnim?EBUhESSchgﬁﬁlnﬁ er,tegggrgrls a

char g-

signal | i ng connecti_gn between the
dé Ediuels

conceptual no

will report if CP1, which will determ ne the

rrgent rnetwork
THeh s - telephone jpetpworksathene igbtdr se HeEcdy

CCI TT, 0 signghlitetierpoint SSP iBfiddtthdcrdteftdes ke eensiecSinys, but
in a nDdeI CS2 15

conn-

Bhcre Mot ERe pEoRiaBeLEPe SorR AReaePRSS! 1o Aeduhret

sentk% beln devel oped, a si nalllng

ection, e.g. aofﬁAE’ st boelcamt al pNARtpECPpaolh cout e ¢ t e rbe enedoyed

by defining i
information o
of transmtti
must 19

along wth t

n, %h g new nessage for trans- mtting the
n ocatlon cell. 20 Regardl ess of the nethod
ng in- a grqup nef i spechal heeldsaamprisiing tafe Ledst mt i on

aphieVeedll therSEReaoBREEhEAcED1ENSE '\@Ee AfostPs %é%@éh e ging

he answer nmessage at the latest in ord

woul d have suf PREWEXK time to utilize the 25 |nfornat|on on the

| ocation cell
subscri ber is
nmessages or
transnitting
subscriQer to
it al sO possi
necessary.
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of subscrisdbethdiging criterion servies e PAdPméed R RSN
art|C|p a t he above-nenti oned
%gfnce ontlft?&v\n?oﬁrbtng‘?angar@ssages will be used for

vi rttheal chatgingf ordtierdonf regmeies MBElaf appdycadl ed 30

PESCa o, S SR, Sravernn Uetmitly for 8 ikl FYEPO°C

calls where awvlﬁastm@%tqfo&ftﬁ ﬁwqm$ obnelwg-'? stPoss-

the group of special cells.

2. A method as claimed in claiml, char a -
cterized in that a restricted Subscriber_group
is formed of subscriber numbers, and the charging cri-
terion service will apply the determined special charg-
ing criteria to calls where at least one of the sub-
scribers belongs to the group of special cells and/or
the subscriber number of at least one of the subscrlbers
belongs to the restricted subscriber group.

3. A method as claimed in claiml or 2, ¢ h a -
racterized in that when the location cell of

a calling subscriber and that of the éalled subscriber

are located in separate MSC areas, information on the
location cell of the called subscriber, said infqrmatidn
being found out by the MSC of the called subscriber, is
transmitted to a service control point SCP related to
the MSC of the calling subscriber.



ible to inplenent a "wireless office" system where a 35 group of

cells is fovowehoshi cel 'STincluding various . PCT/F195/00706
_PCT/ FI 95/ 00706 WO 96/ 205 ' 17
geographi cal l'y distant u l“l HzllllllllHll}HUIIIty conpany, etc.

The above expl anation and+*the f§gure$ associ- . ~ ated therewith are
only intended to illustrate the pres- 5 . ~“ent invention. Different
variations and nodificationg. a method s 18 ;A0 Wi | Vi 0 a
person skilled in . the é?? ﬁ?théﬁt.53§F%t?%gg??%%1%hg?§g§bépgﬁ t he
spirit of £t BeZi Avénti En $&t thett Fhien e raaticne @ ltdiensiocation

15 20 cell is transmitted in connection of each cell.

S. A method as claimed in claim 3, c h a r a ¢-
5 t er ized in that the information on the location
cell is transmitted only in response to a fequest sent
by the MSC of the calling subscriber in a call setup
message during call setup.
6. A method as claimed in claim 3, ¢ h a r a c-
10 t erized in that the information on the location
cell of the called subscriber is inserted in a message
sent by the mobile switching centre (MSC2/SSP2) of the
called subscriber once the mobile switching centre of
the called subscriber has responded to a paging message
15 and that the informatiop on the location cell is further
forwarded from the mobile switching centre (MSC1/SSP1)
of the calling subscriber to a service control point
(SCP1) connected thereto.
7. A method as claimed in claim 3, c ha r a c-
20 t erized in that the information on the location
cell of the called subscriber is inserted in a message
sent by the mobile switching centre (MSC2/SSP2) of the
called subscriber once the called subscriber has
answered a call and that the information on the location
25 cell is further forwarded from the mobile switching
centre (MSC1/SSPl) of the calling subscriber to the ser-
vice control point (SCPl) connected thereto.
8. A method as claimed in claim 3, ¢ ha r a c-
_ t erized in that a new message is formed for
30 transmitting information on the location cell from the
mobile switching centre (MSC2/SSP2) of the called sub-
scriber to the mobile switching centre (MSC1/SSPl) of
the calling subscriber and that the information on the
location cell is further forwarded from the mobile
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i nproving char gi

ng cr H““ l a cellular nobile tel ephone network
wherein a service ” mnmull int SSP is connected to a nobile

centfe MVECE f 8r §r0V|d|ng 5he user an access to services
t eri z ed I n that

Bl S8 o masaf/éfﬁf} 3f the o2ffiS§' LubSciEER of

swi t chi ng

of -a service control point SCP, ¢ h ar

a group of speci
t he ceIIs of th

10

one
to the service control point (SCPl) connected thereto.

9. A method as claimed in claim 3, c ha r a c-
t erized in that the information on the location
cell of the called subscriber is transmitted from the
mobile switching centre (MSC2/SSP2) of the called sub-
scriber to the service control point (SCP1l) connected
to the mobile switching centre (MSCl/SSPl) of the call-
ing subscriber.

10. A method as cldimed in clalm 3, chara-
cterized in that the information on the location
cell of the called subscriber is transmitted from the
service control point (SCP2) connected to the mobile

"switching centre (MSC2/SSP2) of the called subscriber

15

20

.25

30

to the service control point-(SCPl) connected to the
mobile switching centre (MSC1/SSP1) of the calling sub-
scriber in a new message intended for this purpose.

11. A method as claimed in claim 9 or 10, ¢ h -
aractexrize d in that the information on the
service switching point (SCPl) connected to the mobile
switching centre (MSCl1/SSP1) of the calling subscriber
and the service program related thereto are added to a
call control message sent by said mobile switching
centre (MSC1/SSP1) to the mobile - ‘switching centre (MSC2-
/88P2) of the called subscriber.

12. A method as claimed in claim 9 or 10, ¢ h -
aracterized in that the information on the
service switching point (SCP1l) connected to the mobile
switching centre (MSC1/SSPl1) of the calling subscriber
and the service program related thereto are inserted in
a new message formed for this purpose sent by said
mobile switching centre (MSC1/SSP1) to the mobile switc-

. hing centre (MSC2/8SP2) of the called subscriber.

35

13. A method as claimed in claim 9 or 19, ¢ h -
aracterized in that for transmitting the

v



net wor k, a charging criterion service is fornmed at the

servi-ce conygdeeiint SCP, and . the char gi ng PCT/FESDIN6
servicewill apply a 15 " ging criterion determned for a
dgroup to calls \u"w"ﬂﬂ'mn I of the subscribers belongs to
the group of special cell’s. © 3; A nmethod as clained in
claiml, char a- cteri zedinthat a restricted

subscri ber group 20mforma§1t>ﬁraadt1afa §@Q&‘r§eéb§w&@magsoo%% t(@%ﬁhaw—ﬁg
cri- terion servi.ce w.l t he dgterm ned

Sp
ing criteria to cal PECRAEIEP éthq gg&ll@ngwentc ABIsppRtre ?MSC14%$$%gr%- tae
bel ongs to the groupadblimspesuhtcetbés anmd/tite service tdm;gmbmfdltWemwmer

of at |east one of tQ@Osungé%bsgirzgIAmﬁgﬁggagaggckgl&@g rﬁsé{gﬁh

subscri ber group.
c ha- 5 ract er iazerskinessage woatatine dncatiorrestiof sent

a calling subscri b%f&&’e s 1 1 s%ﬂ%&ﬂ}r]{geéeﬁ\i?éc'qaééé 55P2) of Alife lc%(iﬁte%d

in separate MSC area$, infornation on ocation ce
called subscriber, SPECYHPBENE®itdRE (MSC1/S§&1 gof olpel Gkl Wtsh’@sl%'@b@ﬂ-’

the called subscribgh, whether the EAANSAL MEBilE 8witchitg cenithe (PEdll/ -

§g$/éﬁg§;887gg SSPlShgegggigg % g g%f%&% tiggsg%b% % locatlon ceﬁ!zo 71
A met hod asiccl ai medthe chaled3subsbrabera and teri zedin that

the i nfqrmat i on on the | ocat goggcoﬁd m{eﬁgg ass(% Er s%tet ﬁ,llg)blri %Wé%%thg%% .

of each cell. d in
c- 5 t er i gemtdei A1MSEAY/SSPAd iof othat p@rllgmgt reubseniben to that

cell is transmttedQgky¥/58pb§SBENERe! 82281E80YEBLC38Ber only when necess-
ary, in response to the first message, contains the

15 . information on the SCP1l and the service program related
to it. | |

14. A method as claimed in claim 3, c h a r a -
cterized in that the information on the location
cell of the called subscriber reports a cell in which

20 the called subscriber is located, whereby the service
control point (SCP1l) connected to the mobile switching
centre (MSC1/SSPl) of the calling subscriber will analy-
se whether said cell belongs to the group of special
cells. _ '

25 15. A method as claimed in claim 3, char a -
cterized in that the information on the location
cell dﬁ the called subscriber provides a result of the
analysis on whether the location cell of the called
subscriber belongs to the group of special cells, where-

30 by the service control point (SCP2) connected to the
mobile switching centre (MSC2/SSP2) of the called sub-
scriber will make said analysis.

16. A method as claimed in claim2, cha r a -
cterized in that the numbers in the restricted

35 subscriber group are private nuﬁbers, whereby the



by the MSC of the c_atj_il_ag_iuhsx:LLber—_-i—n a call setup message during

cal | sewom®er20571 met hod as clained in clPOIEISSN0G0N a r a _
c- 10 t er i mulnmmlmﬂll |nformat| on on the location ¢
cell of the caIIed s ted in a nessage sent by the
nobi | e switching centre (nvst2/ SP2) “of - t hg2 - cal | ed subscri ber once
the nobile switching centre of the call ed subscriber has responded
to a paging nes_aagfatlé numbeandft hate t balledosmbiscaibet the toaskieadcel |

is further for I 0 il.e swt.chin cent re.(VSCL/ SSPl)

of the calling Stts&i Wgr %t‘cq)'bg sglr‘lilnggenggn%t?%l r?g (i(“S ELye-

connect ed thereto 17. A method zs Alaemhddllasc.'bam reebr @,ckahme3, c h
arac- 20 ¢ 2 £4 i@ thatehbe inbOEnBLLANNGE bhephoca |
cell of the call ed suLbscrzizber IS (lilnserte%‘g@ nmessa ng b2 pLQE E)Ey t he

nobi | e 8wi t chi g & /@Rm)lsofsetthés a Vlrtué‘gl Fééllsuéﬁlém Ué?nonce

the called subsxd bﬁib&@ﬁlber numb@fswaeedsascail andiddsd ohe baf epamtion
on the | ocation ?la is further forwarded.fromthe m ile, F)Wltchl ng

centre (MO / SSPt s%‘fll???'es C%E'F‘FY SRS PP eFURECTHReEelS @ subscry
control point (dEKRh)e @anext:helngbeoeta) part of sa:n.d PSTN/I8DNAneewboH, as

claimed in claimgg3, g%?mfné'dc s ec:v.e%Jfl Eh&rdi grfltégl%nﬂg&f.flneﬂ’e

ocatron cell

nmessage i S for e f ot ng 1n tron
fromtheé appiigd e switching centre (I\/SCZ/ SSP2) of the called sub-
scriber to the nobile switching centre (MSCLl/ SSP1) of the calling
subscri ber and that the information on the | ocation cell is furtl"r
forwarded fromthe nobile WO 96/ 20571 _
PCT/ FI 95/ 00706 20 swi t chi ng
centre (MSC1l/SSP1) of the calling subscrl ber to the service control
point (SCPl) connected thereto. '
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9. Anethod as clained in claim3, ¢c har ac- terizedin
that the information on the location 5 cell of the called subscriber
is transmtted frg,,r?the nobil e switching centre (l\/BCOB;1 3/0(% t he
cal | ed sub-WO96/20571 . her to the service control point (S ‘)%%gnnec?ed
to the nobile switching centre (MSCl/ SSP1) of the call- i ng
subscr.i ber. 10 10. A nethb® as claimed inclaim3, char a
- cteri zedinthat the information on the |ocation

cell of the called subscriber is transmtted fromthg service
control point (SCP2) connected to the nobile M tching centre
(MsC2/ SSP2) of the call ed subscri ber ice control point

(SCP1) connected to the b nobi | g 7\ fchi ng centre (IMSCL/ SSP1)_of the
cal ling sub- scriber Jin a netvu¥ssage int e.ndeﬂg'l'or this purpose.
11. A nethod as clained in cljgim?9 10, ¢ h - c Ae=jar act edgii zye
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(MBCL/ SSP1) to the nobiTe s i : >~ b5|@ | /SSP2) of ®he> O
cal | ed subscrj : 2. med Tn garn9 prk
10, ¢ h - 2 i ' ormati ogh on Thel O
service ¢ poi P ' 2w t o) n}gg
centre (MSCS i ' - t heSsgfyi ¢!
programrel atet¥ thereto afe ijnsert\ed in a fTefW“nHSS'agE' d—ftfr
this purpose sent by said bile switchi Nng cqoiege (MVSCL/ SSP1) to -
the nmobile swtc- q call ed subscri ber.
13. A method as cl ai mjar acteri ze
d in that for tr :
PCT/ FI 9595/ 00706 ';')'
B | -
R
—\
o 2 L
_?2 T )
& M 7T %!
= L@ =i
@ P g = [
\ | o o,
e ] m _J
Q | = |
\?\
/ -
™
’ n
2 &
5]
p—— -
8 -
] )
<
( 3
Q
} 3
;LIJ Q
i/ -d




1111121 112121 2112171 12121 111111 21
infornation“Qnmhﬁglservice swi tching point (SCPl) con- ' PCT/FISS/60306 O

the nobile swtching centre (MSCLl/ SSP1) of the cal |l i ng subscri ber
and the service programrel ated the- eto a new pair of nessages
is formed, in which 5 a flrév message contains an

i nterrogati on sent by the nobile switching centre (MSC2/ SSP2) of
the called subscri ber to that (MSCl/SSP1) of the calling subscriber
on whether the calling nobile switching centre (MSCL/- SSP1)
requires the information on the |location cell of 10 the call ed
subscri ber, and a secon ent by the
swi t chi ng centre (NBCl/SSPl) of tihe calling subscri ber o t hat
(MBC2/ SSP2) off t 0. subscriher.anl ECRSSoacnnnunnnnn
response to th I tprressage, cont ai ns thmp i nformation on (PgPSCPl
and the servic el at ed St

- method as claimed ifi claim3, ¢c har a - L oc terioze d in that

the information he | ocation x' oh t he caTLed subscri ber

reports a cell i ich 20 tbé cal ubscrlber |s~Located wher eby
the service ontrol poipt’ (SCP - nected to the Mabile swi tching
centre (MsCl/ S t he calbrng subserer Wil | anal y- .. se whether
said cell belongs to the glgup of speci al i cells. 25 *

15. Amthwf&?gﬁgﬁﬁgié“"t ,chara-: cterifsealgi'r
that the inf i on cqll of the called]su ber
% PelERTS

~provides ar anal ysi s on mhbther the | oc gn cell of

the called subscri ber belongs to the group of spec' _ -
30 by the service control point (SCPZ d nobi | e
switching centre (MSC2/ SSP2) of the calleq sub- il 1 make
sai d anal ySORNECTION TO SCP AND SDP.EUEMENTSret| ho S&Pc| , ¢ ha
r-a - COF TRIE'SAMENETWORK Qfhat t he jnunbers |
subscri ber group AADISFERENBNETWORREr s, wher
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22 private nunber of the called subscriber is converted
into a subsgyébgsesinber at the beginning of call setup. PCT/FI9S/00706
17. A nmethod as clainmed in claiml or 2, ¢ h a- racterized
in that a PBX exchange or part of 5 a PSTN/ |1 SDN network is set as a
virtual cell, and, when t he subscr3f®r nunber analysis of at |east
one of the subscrib proves that the subscriber i/fS\a subscriber
of the PBX exchange or a paft said PSTN | SDN net wor k, t he
determ ned special chargi ngsepiieria will be 10 appl 15
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