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1 WNORE205® for i nproving charging criteria in a nobi PEI/FI95/00692

t el ephone network This invention relates to charging
criteria 5 used in a nobile tel ephone network for determ ning a
price for a call between two subscribers. 1 In a fixed

t el ephone network, a calling sub- scriber is aware of the charging

criteria for the cald method fekr daghroviely dhidtgey t Beinephar iof £ mobile
subscriber B, as 10 charg_tera}zsrEg ends on whether- it is a question of a

| ocal cal | tf%e&*borfﬁ all or an international call. In
PBX exchanges (Pri vate Branch Exchange) connected to a fixed

t el ephone network, or in PABXwh&! V‘Qﬁb@n&gBﬁr n::aéla tes Befcﬂéz%eﬁ{gg I:f:f@e?ia

charge. In cordless PBX's, part of th
repl aced with a radiugesbniecgi wbile telephp%raeé\sgrhsiog dﬁf@mm@g)o@h |

fixed and cordl ess pyjice f&(té@ﬂn%e%&%Pﬁk§c£{w§rﬁ| | ow the users
of cordl ess teﬁ ephones nobi | g depends on the cove-

rage area of cordl ess base stdti®dnkixedcEfeeRGONS: B2tHPTK, 2 (GHLLimg ysub-
covers the indoor prRyfisRir dfs alwaid i dhe |¢harging crité@ria for the call

I bile tel eph t k whi ch bl high d . Of

mobi |1 ty, the char g SA9Y SiRCR (Ul T5hs e nunber ot Y SUNEET ihar B a8
used as suchoow ng maﬁga.@ dependst o wiet hend ithésmadgquestapar afi anlofal
the network. In - ”ael | Qb]e&‘ﬁf's'%%n@%a tle‘it HhelﬂEQrLQ&BR?&aI:AS?T ofna

nobi | e tel ephone netwo W l'ustrate
art GSM nobi | e t el eFRFhexchanges s(Rdvate Branch Exchardge) @mﬁﬂtedtt@na

between a mobi| e st tiun MeRbhone heeabeR, Wokhiih 2ot Inedirkiies ELRLK

t akes pl-ace over he radi o via a_base [ranscel ver statio

(BTS). Base qarlélr?s@é'enge§t ‘ag %%r%?e o I8P FBX' l?as?aé'ttaog the
tion controjber (BS@ubsHititsed dsitres rm}aucheepmcedrwm a radio coBiécbion.

radi o channel s, as \ael Icgzs_dfeangsgﬁe

PIS efé are both fixed and cordless
extensions. Cordless PBX’s thus allow the users of
cordless telephones mobility, which depends on the cove-
rage area of cordless base stations. A coverage area

20 typically covers the indoor premises of an office build-
ing. _

In mobile telephone networks, which enable a
hlgh degree of mobility, the charging criteria used in
a fixed network cannot be used as such owing to the

25 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
Figure 1. Communication between a mobile station MS

30 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-
ment of radio channels, as well as changeover proced-

35 ures. One base station controller BSC thus controls a
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2 Qvogmor%oer of base stations BTS. The | ocation of aq’% [ émz
station is known with the accuracy of a so-called |oca- tion area
(LA) conposed of a fewcells. A rmbi | e station may nove within the
| ocation area without a need to upc?ate the location information
related to it. IuraI ation controllers are
connected to oné’nP er of %ﬁ??esgﬁ}'g?ﬁ?ngﬂ' entie MRSALHPR OheRf BPRE LEhe
mai n swsmmfwdmdm—s wift i hrherehicueradcgt efhansoretdoeld. 16ba-

area of the cell 0 bi l.e_sw t chi 1 cen

termed as an I\/B&slao(rhe%gean ig‘l) Ef’h‘g gfo?'l‘lé\éw cells. %W&Pﬁ"r’r f:aglon
termnating wt may t no¥eamishime tslmt dbhedtioa area w:.thoutl\/tac need to
Furthernmgre, t h%ﬂﬁi&%@i@ﬁb@aiﬁ%n@ﬁfb?m&@ﬁ?n re d fhane. ﬁeéi‘ﬁ%ﬁlt 0

external networks he mobi one net wor
contains data 153ty ofabase,statin e‘Fl?nRFHH%eanaéfeH@rﬁé’“}Rﬁfeﬁd ofC Regest er

(HLR),  subscri befoplidie s%ipehifgedentre Msd, rQHatH @erforms thof mhhg
current |ocation of the su:.tbsctI er. ‘Ehe HLR .c

ns t | SDN
nunber of the sEHFHHI the m°biC):Q? itSHAPhAsIS plgtg S‘r:rNE

| dentity code | Mfed cobetheedells contmlwdt by rtdie/\nﬁdﬂolléleseubehinber

service,data, a ng I t
Regi st e%gVLR Yencre e t\?%“l%tdorg L%Iclglﬁlggné%m snat&}\é\}ﬁ'R F%ﬁg §Fég't 0
al |l pr esgyat iVRC O, tammatll@gmeuhﬁ.urthzasozmamgmmswswhed via

scriber data obtgjy {bﬁﬁsfd Oﬁ‘hE-EﬁeE‘hBrfeorthEeMﬁéré’édﬁbﬁ thre mobllEhEeYés't |

t he subscriber to the area of contains t
subscriber's | MS °%IW°%‘&&%r?’5"e?rnal netw@ﬁ’f‘%rce data, and the

|l ocation area identificatTis mobile telephblﬁétnéaﬁobnms@%rimltdbedata
subscri ggr f or tli_)[n i nf.or mat j- ] ocat hon of

d
t he subs@ri ber ;é%atl ngftg}ﬁggrﬁﬂsmh e B cti% %?th"?o GPLB8he4r ea.

(HLR) , subscriber data is permanently stored regardless
of the current location of the subscriber. The HLR cont-
ains the MSISDN number of the subscriber, the Intern-
‘ational Mobile Subscriber Identity code IMSI to be used

20 inside the network, the subscriber service data, and
routing information on a Visitor Location Register VLR.
The Visitor Location Register VLR is integrated to all
' present MSC's, and it is used for recording the sub-
scriber data obtained from the HLR for the duration of

25 the vigit of the subscriber to the area of the VLR. The
VLR contains the subscriber’s IMSI, MSISDN, subscriber
service data, and the location area identification LAI
that has been used by the subscriber for updating the
location information. The location of the subscriber is

30 thus known with the accuracy of a location area.

' In the following, call establishment in a
‘mobile telephone network will be disclosed for under-
standing the charging criteria: When a subscriber
switches on his mobile station MS e.g. in cell A (Figure

35 1), it signals an updating request to a base station,



Ih the following, <call establishnent in a nobi | e tel ephone

network w | lywbg9e@ésa6! osed for. under- st andi ng t he charmreI9s/00692
criteria: Wien a subscriber switches on his nobile station M e.g.
in cell A (Figure 35 1), i.t signals an updating request to a base
station, WO 96/ 20570 :
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TUP/ | SUP re- _ presents the protoco e use he S|Lg°na
question. Next, nobile stati oWRRE- @smoﬁé@%t'é{l’éﬂ 29 a s

containing the dial |lgsbapedein RhaseatioW@rea 22 of e t8E8I msmlaesvu- '
nessage, it analyses it, and check

her.the est b
accepted. As a part Wihipg centre M%ﬂ%ckhetﬁgaiﬁbgéﬁ H@&ggﬁt Ru@ggg'uﬁgcﬁ‘?e‘r
A is searched - scfilpert Be ivitld diig hmobBCe, staitdoint ashenailingophadeisn

Fequest | s A8cept od. LU HHCE REESR Pt e, FBgatTgEaRea tichy ringad gubyic
HLR, said nessage cdvens rimdFidurae/sl SEivllowed bynhise nuotberhdorible; Bvltched
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presents the protocol to be used in the signalling in

|ng|n

question. Next, mobile station MS-A sends base station
20 1 a.meséage containing the dialled number, phase 1. When
MSC1l receives the message, it analyses it'and checks
whethef the regquest 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
25 connection of the above-mentioned location updating. If
the request is accepted, MSC1l will send an interrogation
message to the HLR, said message containing the MSISDN
number of the mobile station of subscriber B, phase 2.
On the basis of this number, the HLR searches the data
30 on subscriber B, the data containing the  address of the
current VLR of subscriber B. Next the HLR asks the VLR
to provide a roaming number by sending information IMSI
to it, phase 3, whereafter the VLR sends the roaming
number MSRN to the HLR, phase 4. The roaming number MSRN
35 is sent from the HLR to MSCl, phase 5. Thereafter, it



30 on subscriber B, the data containing the address of the
currentwddgénofrosubscri ber B. Next the HLR asks the VLR PCY/FI950869pr ovi de a

roam ng nunber by sending information | M to it, phase 3,.
whereafter the VLR sends the roamng nunber MSRN to the HLR, phase
4. The roam ng nunber NMSRN 35 is sent,fromthe HRR to MSCl, phase 5.
Thereafter, it WO 96/ 20570
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answered the pag nessage e switching_centre knows t he
| ocation of sub3@fpbépn2 %ﬁ?ac-heOQEEur"é@y nobile statgen MErB of sub-

I'n the ypbile éekeaaens hi@tad&é%ﬁ@dicﬂhé)%glng, a caboveilalbetdx gl | s
are of '‘an equal I S concer ned.

ue a . as the Lice of e call
In nobile tel epﬁbﬁ 8§ 211 aﬂ?ﬁetmkgo tsllfé’sﬁrrpl(pc?rofé) tgl FUss De P
whet her it is 26hat ondygaéseronhef mobddld statbieen of mibdexridiext iBrhasnd ‘
ter- m p [ | 0-
obile call . Qﬁkwggg @{Ebﬁ‘?%%?né ?ﬁ % :{&a le s%?c‘tﬁnfg Gentre
criterion for CH§€§|h§°W§ tbeclq%¢§‘él§ub@§r$1bb$crlber R fhe tarcuraRiect i on
bet vveeqbgﬁl m and ghgngoggmetwork 25 of subscriber B, and to charge
subscri B for t he - onnectlgn between his current |opcatign and

hi s home net wor k InThF8e; smeBhie der@tEPRPRE 4 NEHWRER o dRFRIELREE h
the call establ apbvant allksché hesll bdaee olidmhetuisllevalue as far as the

price of the call is concerned. In mobile telephone

networks, the price of a call is based on whether it is
20 a question of a call between a mobile station and a ter-
minal equipment of a fixed network, or a mobile-to-
mobile cail. Owing to the mobility of mobile stations,
the main criterion for charging is to charge subscriber
A for the connection between him and the home network
25 - of subscriber B, and to charge subscriber B for the
connection between his current location and his home
network. This is considered fair as i_n accordance with
the call establishment described above, neither the
calling subscriber nor the first mobile switching centre

30 knows the location of subscriber B, i.e. in which cell
gubscriber B is located when the call establishment is
started. o _ '

_ For incréasing,the flexibility of the charging
criteria, it is possible to set a special charging para-

35 meter, which will make it possible to apply a lower

-
’



cal ling subscriber nor the first nobile switching centre 30 knows t he

| ocati on of wolsgmesiber B, i.e. in which cell subscr i berCTAFHS00692

| pcat ed when the call establishnent is started.

For increasing the flexibility of the charging Criteria, it is
posSi ble to set a special charging para- 35 g5 Meter, which will nmake it
possible to apply a | ower WO 96/ 20570

PCT/ FI 95/ 00692 tariff to: the calls made from the number reﬂa%rc?cf fed Rhe
the calls nmade fromthe nunber t he paraneters durjng

ate .
of f-peak times, and RRFRBEHBRE ﬁb}ﬂlng otf- Pea§ kigger F&Fil FPrFﬁéﬁoﬁéﬂﬁ\ﬂlVy
during the peak tl mes. higher taliiff p@lﬁm%hakmwmy RIS e kdapghR0times.
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t he chargi ngsriteridapendenbj | butel ephoother. respeatisyortitse dekargbad atidle

are conpared with th%gfhg{, Eﬂg above mFBE)-‘LS?ﬁ egwhélgg fsew probl ens ari se.
e

Since all the cell equal Fom Vi ew of the nobile
t el ephone net wor k, noWbﬁnelTr & Ifhayging criserdomgf Mok ke ted ephone

different groups of Hé@%érﬁﬂtdéé’@riﬁéd'Qb&iréYaPé‘S&ﬂnﬁked with tiiisd O et

t he day. The distance, between the cal the, call
subscriber, or the | 53R RLHOF e acg|%&rgplems agaggcﬁb@?e@a}ﬂq&heogells

taken into agcount ifréeadjudl Brom the poifenodieyeew &f Nthd kbl @erlephone
criteria. Special i,a.are not avail able for _cert

char n crit
intra-cell calls gwog]F £8P OEPEL %ﬁ%‘rn%ecﬁl%%ﬁ’ri may be ofrere
An object of this indefifenentsgroupsovfdasaerg0but tharefﬂectlbarllltlypba\sleﬂg on

the charging cri t.e”é‘la a{?gméoo%mt\‘x% Say. Thd N§ :{.%?ﬁ@e r@?&%ﬁ@ﬁdtﬂéog'aﬁnﬁng

The object is achieve nce w
claima1i. - and tha rﬂéﬂki@dréﬂmlﬁqume ornthat lopat bpe eklthercadled

group consi gty ng of seNgEAiLES! 'canh%tcfweeaﬁénala&eura&%unt :qu r8BECirdme
cell's. Upon establishing a call, the M5C o t he,cal | i ng, subscri her

anal yses whet her the“"lll%’éaﬁ?’%ﬁp“mmg th@eFPab'HlpﬁecE%ﬂF?Yhﬁ hehazgdng:

that of the called criteria are not available for certain intra-cell calls
or for certain inter-cell calls.
An object of this invention is to provide a
20 method for improving the charging criteria, and to solve
the above-mentioned problems. The object is achieved in
accordance with the method claimed in claim 1.
In the method of the invention, one cell or a
group consisting of several cells is chosen as a group
25 of special cells. Upon establishing a call, the MSC of
the calling subscriber analyses whether the location
cell of the calling subscriber and/or that of the called
subscriber are members of the group of special cells.
If that is the case, the charging criteria determined
30 for the group will be applied. In addition, private
branch exchanges (PBX) may also be connected to a mobile
switching centre. PBX subscribers may: be taken into
account for the digit analysis of the MSC e.g. by det-
"ermining a separate numbering block for PBX subscribers
35 in the numbering space of the MSC.
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in whico on the babigurefl tdleowspekdadt roriveriaf acgkimy dmto

Tobi | e tel ephone, NELYRr ke n@Wlmber and the JosalidIGA HOWA 24H | N9

message in accor Bhdar
Ref erence is stisubsewibes W@A@E the| ga3dedr gubscriber.ance with the

invention, cells a, c, d @Hdtﬁearf%lqm&% the :.n@ea'uﬁfgng{z?g@ gk shgci al

cells. Separate charging cri- teria my b etermned for intracell
and inter-cel| ¢closed B&|91§e%qu’llq'?qq‘ﬁ% Wiy Fefeyence to the attgghed 5

and ¢ ang | ocat efirawifgs, t be whAfehl oca- - tion area, and cells d and

€ are'bo?h 1pcated m&thinFigure 1 shows the structure of a prior art
mobile teléphone network,_and'

Figure 2 shows a signalling message in accord-
| ance with the ISUP standard. . _

- 20 _ Reférence is still made to Figure 1. In accord-
ance with the invention, cells a, ¢, d and e are chosen
as the group of special cells. Separate charging cri-
teria may be determined for intracell and inter-cell
calls within this group. |

25 Cells a and ¢ are located.w1th1n the same loca-
tion area, and cells d and e are both located within
separate location areas. The base station controllers

. of the base stations of the cells, however, are con-
nected to the same mobile switching centre MSC1l, to

30 which the information has been recorded on which cells
form the group of special cells. Suppose that a calling
subscriber is located in cell a, and the called sub-
scriber in cell d. In accordance with call establishment

_ set out above, MSCl receives the information on the
35 number and the location cell of subscriber A once the
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stations of wBssed7hS. however, are con- nected to t hepEn s | ©
switching centre MSCL, to 30 whi ch the infornati on has been recorded
on which cells formthe group of special cells: Suppose that a
calling subscriber is located in cell and the called sub-
scriber in cell d. In accordance with call establishnent set out

above, MSC recei vesnbhie1NkeaiibhoBEOR LSS criner MRS et of A1

cell of subscriber A once
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teria deterniged fordéeecaéauehat &h@cnlaicétqdrﬁ odil @E either oepehbe%ubﬁ
When it is desirable to. £|n1t th i Sf gb s to i ch

charging criteria ofSthd SFﬁup"’f)ft e °°aEb88| aﬂe]c]éq |1 8 rr%)o sc&d: e&'s
restricted group of bsebeng to thea;rmmprsflspehﬂa&rueﬂ&k Ithe s=hmddisig @fri-
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means of a chargi ng appléeda anaIyS|s durlng t he call establlshnent
disclosed afave what is the rahgh! 98 Gfs gesirapldiScgUTBRLE SheSWnid:Ngiek
A and Bto the restricted rou o crlbers

rel ation of the numbers to whlch t charglng crlterla of the group of

special cells may be applied, a restricted group of sub-
scribers is determined. It is a list of subscriber num-
bers. When a call is being established, the mobile swi-
20 tching centre MSCl of subscriber A will find out by
means of a charging criteria analysis during the call
establishment disclosed above what is the relation of
the numbers of subscribers A and B to the restricted
group of subscribers, and what is the relation of the
25 location cell of the subscribers to the group of special
cells. An individual charging criterion may be deter-
mined for each possible combination. The number of com-
binations may be limited in such a way that only if both
‘the number of either of the subscribers or both the
30 subscribers belongs to the restricted group of subscrib-
ers and the location cell of either of the subscribers
or both the subscribers belongs to the group of special
cells, individual charging criteria will be applied. The
numbers of the group of subscribers may also be chosen
35 on the basis of the Private Numbering Plan (PNP).



25 | ocation cell of the subscribers to the group of special

cell's. {pégpk dual charging criterion nmay be deter- PCT/F195i0063d f or
each possi bl e conbi nati on. The nunber of com bi nati ons may be
limted in such a way that only if both t he nunber of either of the
subscri bers or both the 30 subscriberg belongs to the restricted group
of subscri b- ers and the location cell of either of the subscribers

or both the subscribers imeongsiio be@oaPQ Q:fo S@Eélgk'oup of sﬁ@éi&l

i ndi vi dual ch t th
oroup of subscr EBIE REY RPCALBETARCER 48" che 'AERapHRE ASTETEL MRS Brivat o

Nunbering Pl an {BNPus deflneVKLEGéQEEEQon to the above-mentioned cells
PCl / FI 95/ 00692 : P The
cell s bel ongi ng 8o t’hg 1'rl uT'o’ ocfels}oefcilar} locatlon-ggﬁ%sz%agfbgsﬁng?l‘bkb?ed in

the areas of segepup NSCSpeCial cellpet Fiagudef LnelnipotlddNECon, t infdme-
above-mentionedpgehibs is re coPdef d%f$ﬁ18h cehhef fék&ogﬂ L?ﬁ%ﬁﬁﬁaogz of

MSC2 to the 5 group speci al gure I nfor-
mation is recoréEGCéﬁkMﬁQ%@%elA§5P3quhﬁ¥gﬁ%%pcéillng subsgyddieyt 21 s.

Assune that theleabltiedo inukeql Rerard®d the callddcaimgbtibée! {s asrwcdde

|l ed sub ib ' th
cal 1 Cestabt i shraf cabL E BEHsca, dn. st Shnce Fibh cabl SRERrE AR N on
t he 10 nunget antk t AbokeatMSTL ceetedfresulte | befodmattent ke the

mobil e station g bae SUSGPOlobas: SENLed1CHEl SiBMbiper A o SEHE:

MSC1 checks whe ation ber 1S a nenb
of. the group of meppddealstasiion of the suhbcwikan hashizent a wakhssetym ir

accordance W thpeakbbge. Msca eéhaehassmhéft caut 1%&&0&/5.%116%@&@8 t he

i nf or ma- tion on the | ocation cell _of subscrlber B once_ the

mobi | e station FRPECFADEIHE:AiSH& MEMREY Al e BXIWP of specinlisglhssage
sent imgts | Ocahaomeftree:tsZa:hnlm s dehe2Base . - Inhalcddianys [witwi £l ng

ey o s PheeStabt ey, oy cpR BBELH HERALOeh APy, P AEEGHE, V5"
sub- tion on the location cell of subscriber B once the
mobile station MS-B of subscriber B has answered the
_ paging message sent in its location area 22. In order
20 that the hobile switching centre MSCl of the calling
subscriber could take into account upon determining the
charging criterion whether the location cell f of sub-
scriber B is a member of the group of special cells,
'MSC1 must know the location cell of subscriber B before
25 a call is connected between the subscribers. Thus,
special charglng criteria may be applled in real-time
to intermal calls of the group of special cells, to
calls originating from the group and to calls termin-
: ating in the group already from the beginning of the
30 call. The information on the location cell is trans-
mitted in an appropriate message in a manner disclosed
hereinafter, said message being used for signalling of
the network between mobile switching centres.

" The information to be transmitted from MSC2 to

35 the MSC1 of the calling subscriber on the location cell



scfiber Bis a nmenber of the group of special cells, MBC1 nust know
the | ocati onwoede208f0 subscri ber B before 25 a call is conpeskRYnese?
bet ween the subscribers. Thus, special charging criteria my be
applied in real-tine to internal calls of the group of special
cells, to calls originating fromthesgroup and to calls term n-
ating in the group already fromthe begi nning of the 30 call. The
information on thefl sudsicaribeg! B mayt benjust an informaeilonnoantheplopat at e
message In & manneli o selpeeinich has NSEEANELLER SRl daPESRAGHDEN0 Heed
for signalling of . t he network between nobile swtching Centres.
The information ttpEioraldfiRted subrcviben @ Jsas answrrelsCheofpaging
cal l'ing subscri bepe@gagee dedftatdi®higrlits locatidtD HIL05 such a case,
PCT/ FI 95/ 00692 . .9 _ égF%% )
subscriber>B my BEGustILFt| ARSL¥EEFoPbntPRe Hasis of the ip f3ion
whi ch has been fouededwiedabnethehoombiba cell whetheéti the Nbofabion cell
subscri ber B has S agi sent. Within its
| ocation area. In%sr%u\(,:%‘[bgg%%{sﬁ?lp g % a I\}gabffq‘ras%?a gcﬁ'é? yglé?ugnci es%%%lr%l of
the information cells, apdethexeaftenddternings tbel chargheg ¢hicénieni on
cell of subscriber aBdeS-rfa fe 1 ; '

A tll?%}e mﬁfc A g'ltn 1@3 I;I%%fg P4 Ay out an

cells, and thereafter determnes, thi terion, )
Al ternatid@ly, itanalysis Hier thinding eut whetber theydgaadiion qrekl e ng

out whether the | gedsic@ined IB Belongs toSHRECHKBAPp Bfbargal &dims woAUp
of special cells or This may.b d out, al ready in

) not . g e cariled C2.
In that cBOE - ThdS MRF R i SR DRERhBUF 0 BAEPBRY AT MS52dre 11} JrRat
mtted to the nobickeeswthehingormatienVBolthé lbeatabh-cédl to bé ngrans-
subscriber is the_r | _of [ nalysi ; Yo d lately
utilize the receiwégigggﬁﬁtt?%rgaggg%néhitCEgggN?%%EEet%%C%hgﬁgF%%nEgif
criteriorks ing subscriperaisatbewnesylthefcsaidanalyshe, cand MECUD-
scriber is a PBX gubSGhy aggtggy ﬁtgﬁileb{:ﬁ?t?%@éwég‘ PEsddt for ddtGefRX

subscriber a virtuaf, ce used when i necessary to take a

PBX subscriber infi8iagcéie chdgging criterion.
In a case where the calling or the called sub-

scriber is a PBX subscriber, it is possible to determine

20 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 wvirtual cell
information, or information related to charging is of
no importance to the radio system. Virtual céll informa-

25 tion may also be applied to a PSTN subscriber. When it

| is a question of a subscriber in a PABX or a PSTN net-
work, the virtual cell information may be stored in the
mobile switching centre to which these networks are
connected.

30 ' Evérything 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



on,

determ ning the charging criteria. This virtual cell ) I nf or mat i

or info | el ated to charging-is of no i npor the radlo
system %@ﬁgﬂ{cell i nforma- 25 tion may al so be apkgﬁgﬁ 2 PSTN
subscri ber. Wen it is a question of a subscriber in a PABX or a
PSTN net - work, the virtual cell information may be stored in the
mobi | e switching centre to which these netiforks are connected. 30
Everything that _has been sajd about the case _ - - where a -group of
special cells i& P%ﬁ:%Ft%’cF%‘i hPFOBRe of subscyikarssi &% WBE As RHiMte
appl i cabl e as sHahbe® atease in which the cells of the special

group are distributed in
possible to form
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pﬁs answered théuﬁébfrlber B mayllse |£@@éd0ﬂoC§h| Ahstae&rr&teléyag%ttwmto
e ans i

1 nforna%?oﬁeﬁﬁ g&etg% gpk&ﬂe ?Ml g %%%E:%F] ﬁﬁﬁ%%%%. IpreV|ous

20

20

25

30

to the mobile switching centre of the calling subscriber
in response to that subscriber B has answered the call.
The locatlon cell information attached to the answer
message may also be used to confirm or cancel a previous
information on the location cell, obtained in an Address
Complete message' |

- When a 'PABX or a PSTN subscriber/subscribers

are part1c1pat1ng in a call the above-mentloned mess-

ages or other'prlor art signalling messages are used for
transmitting the cell information from the MSC of the
called subscriber to the MSC of the calling subscriber.
It is also possible to create a separate meSsage”for
that purpdse if necessary. o '

' In addition, by utilizing the call setup mess-

MEP§®#OWf£§ ,a SwaOfS ggvt?zr'a".izllsmlttlng 1n£grrﬁ§-us

dance
a

ng of
of '

ch.ﬂg

B

age sent by the MSC of the calliﬁg subscriber to the MSC’

of subscriber B'at_the'beginning'of the call setup, the

'MSC of the calling subscriber may express to the MSC of

the called subscriber its wish to receive the informa-
tion on the location cell of subscriber B. This is an
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Conpl et e ness Whien a PABX or a PSTN

e.

subscri ber/su%gewg are participating i.n a call, thep,

above- nmenti oned ness- ages or other prior art si gnal l'ing messsmgg?
are used for 25 transmtting the cell information fromthe MSC of the
cal | ed subscriber to the MSC of the callingl8ubscri ber. It is also
possible to create_a separate_nessage, for t hat purpose if
necessary. alternative| forgRrRdng Hye vinformakiomenditle docasiosss-
30 age sent By11hevdBe eimehe calling subscri ber to the MSC of

subscri ber B at the beginniLn f the call, setu MSC of the
cal | ing subscriber nay eprng&?%st"ﬁé‘ ing, tlt)xe Inlt%ﬁ% Rddress Yess@geer

its wish to receiye the, inddress Complete Meegagie ibeatMcaid ehsiRlyd Melss-

subscri ber. B. This 0570 |.ternative for
sending t e i nfor?r%? %%Wt e | 085 &9‘1 109, Iabaﬂ?rvf‘% Tor the
In 1 SUP signallingmsvez message MN&S(Mmgeslgnal um@allél\ﬂleﬁidram:’
Conpl ete Message {gniGd-anh rcNﬁ%&e), or anPe (hisebM {

signalling, the abbreviation answer massage 'S (( ARSwer
signal, unqual i fie#3rgaNc (Answer signal, charge), or ANN (Answer
signal, no char ge)The format of the Jé@ssgsms@a _Uherspesades
used in I|.SUP sig ﬁ nal | IS shown in F|g£§_{f§ I pformati on on
t he 10 Iocat?% ling igs rihef 1848y 2be e’c}“:t%r’[‘?'n"el%t gn the

field which is tOldS@aﬂﬂdﬁdcéDlAdﬂrSEBSEBm‘béet 8 Maysageadded to AGY date.

"Locati on- nunmber fo {i,0 I ocation cell
is added to the A%’s%é‘? ‘f?g ggé ﬁmﬂﬁécﬁged QP mrﬁgspp"ﬁ?@ et ?fﬁgsage
above- ment i oned d&ETM, fé e d "Lagation-numbeanf onl Hudygain,t @Heelaadaerdtatlon
Depending on the gpplicalddibion ce11 it Qaae@ééaa@é > At wg@gevw al so

be used, such as nmessages "Cal | progress' nect

When TUP 1 gnal | i by may asppdaced bBtﬁhﬁcﬂP%‘é% wtloned:&ﬁ%tfet%%é'&@@
and Answer  Messaggr fdi sliabed" 23S ®e added. Depending on the appl:.catlon,

other messages may alternatively also be used, such as
messages "Call progress" or "Connect".
When TUP signalling is employed, both Address
20 Complete Message ACM and Answer Message ANM should also
be modified. This is due to the fact that the standard
messages contain no suitable data field for trahsmitting
information on the location cell of subscriber B.
An alternative way to transmit information on
25 the location cell of subscriber B is to create a separ-
ate new message suitable for the signalling system used,
and to send the message at an appropriate moment of time
between Address Complete Message and Answer Message.
Regardless of the way to transmit information
30 on the location cell, the information must arrive at the
mobile switching centre of the calling subscriber along
with the answer message at the latest, so that charging
would have sufficient time for utilizing the information
on the location cell of subscriber B.



be nodified. This is due to the fact that the standard nmessages
cont ai i.abl e data field for transmtting i 1 on the
| ocatio c%@kigf subscri ber B. ' An alternafive vv%@gto
transmt information on 25 the location cell of subscriber Bis to
Ccreate a separ- ate new nessage suitable for the signalling system
used, and to send the nessage at %?appropri-ate nonment of tine

bet ween Address Conpl ete sage and ., Answer Nessage.  , - L

Regar dl ess of the way to"‘{\ﬁj’hgt%et ki liﬁcfra‘?’f o'?g%'o.u?vent’o?lnth%tlb%a??%ﬁ‘cel |,
the informationiile ter tmpdeakntha "wirelesspbffscew sgbtam, cehére ohet he
cal ling subscri her,_al. W ] latest, so
t hat chargi ng H%cail%mqglﬁe&%sa\?ef g&f%%%ﬁ?@l%?%%? h‘ém‘és

i nfor mati on of a grommniticat¢enparyl etcsuform leigmup of sHECDAL 20570
PCT/ FI 95400692 ~e11s. : .12 :

Wth the nmethod of the invention, it is poss-. ible to inplenent a
"wirel ess office" systemIBh@Rousmexplanation@nd drhe cfigusres 29906~
geogr aphical |y ditsldaghepdivigh are onlpfirtartigqitid ¥110eERaRY tRECprédHL m a

f ial 5, |I's. . . .. The ab | anaf i on' and
the Tigures ass6BE. Loventiony BiREFenF( HAZiBEIARF (MCbBRI CTIORE at o

the pres- of ehe invention whillfbeenbviansatboaspensonvskiltadi bms
f the | ti i be, . I Nele) { L1 Q. t
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set forth in thefathgHayesitdions set forrh in the attached claims.
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20 25 30 35 WO 96/ 20570 | |
PCT/ FI 95/ 00%95!20570 d ai ns: 1. A net potiriosiooso2

i mproving charging criteria in a cellular nobile tel ephone network,
character -5 i_zed inthat a group of
special cells iconprising at |east one cell is formed of cells of

t he nmobil e teIep]lmmjmlll“llmllslr“wrk and -

1. A method for improving charging criteria in
a cellular mobile telephone network, c haracter -
5 ized in that
a group of special cells comprising at least
one cell is formed of cells of the mobile telephone
network, and _

| to calls in which at least one of the sub-
10 scribers is a member of the group of special cells, a
specific charging cxiteria determined for the group will

be applied.
2. Amethod as claimed inclaim1l, char a c-
terized in that a restricted subscriber group is
15 formed of subscriber numbers, and to calls in which at
least one of the subscribers is a member of the group
of special cells and/or the subscriber number of at
-least one of the subscribers belongs to the restricted
subscriber group, specifically determined charging cri-
20 teria will be applied. _
3. A method as claimed in claiml or 2, c h a -
racterized in that when the location cell of
a calling subscriber and that of a called subscriber are
situated within separate MSC areas, information on the
25 location cell of the called subscriber will be trans-
mitted from the mobile switching centre of the called
subscriber to the mobile switching centre of the calling

subscriber.
4. A method as claimed in claim 1 or 2, ¢ h a -
30 racterized in that when the location cell of
the calling subscriber and that of the called subscriber
are situated within separate MSC areas, information on
the location cell of the called subscriber will be tran-
smitted from the mobile switching centre of the called
35 subscriber to the mobile switching centre of the calling
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7. A method as clalmed inclaim3 or 4, ch a -
racterized in that a new message will be
formed for transmitting the information on the location
cell of the called subscriber.

8. A method as claimed in'élaim 30r4, cha -
racterized in that the information on the

" location cell of the called subscribe: indicates the

cell in which the called subscriber is'located, whereby
the mobile switching centre of the calling subscriber
will f£ind out bY'meanS'of an analysis whether said cell
belongs to the group of special cells.

| 9. A method as claimed in claim3 or 4, ¢ h a -
racterized in that the information on the
location cell of the called subscriber indicates the
result of an analysis made for finding out whether the
location cell of the called subscriber belongs to the

group of special cells, whereby the mobile switching

centre of the called subscriber will carry out said

analysis.

ed from he nmobhi | e

g

I n

| ocation cell of the called subscriber

B
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numbers belong to the subscriber group.

Charging criteria in a mobile telephone network may be improved in such a way that one cell or a group of several cells of the
mobile telephone network is chosen as a group of special cells. The cells of the group may be situated within different MSC areas. Upon
establishing a call it is analysed whether the location cell of the calling subscriber and/or the location cell of the called subscriber belong to
the group of special cells. When the location cell of the calling subscriber and that of the called subscriber are situated within separate MSC
areas, information on the location cell of the called subscriber will be transmitted to the MSC of the calling subscriber before connecting
a call. In accordance with a preferred embodiment, a subscriber group consisting of subscriber numbers is determined. Thus, various call
tarifs may be applied on the basis of the fact whether the subscribers belong to the group of special cells, and/or whether the subscriber




