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This invention relates to radi o tel ecormuni cati on systens and, nore
particularly, to a systemand nethod of forwarding data calls in a radio
t el econmuni cati ons network. 10 . Descri pti:on of Rel at ed Art

Exi sting radio telecomunications networks offer subscribers
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of transfer nunbers in the subscriber's 15 - home | ocation register
(HLR). Wien call forwarding is required, a transfer nunber IS
retrieved fromthe HLR and utilized to reroute the call.

There are three 0 ding. The first is a transfer
resul tPng BACK%%&@HD b&fm&&&@t ion. During the routing

I nterrogation prw_qﬁ?s_m! nati ng/ gat eway nobile sw tching
center (O-MSC) interrogates e ca 20 subscriber's HLR to determ ne
the | ocation of (Ihis davention rmh'tdsetostraxhbot&lecbmnmlni{:atmn systemsudask; r inoeg  has
the feature Call Transfer Inmediate actjv d, the HLR det er m nes

that the caPRTtSHIAYY 19e 3 RFAR ARY ynethod, e forbarding, ol [alih i Actdics an
appropriate the O MsC. The O MSC then takes the

appropri atet&&?&%{ﬁﬁlec |o§’ét oo deliver the call to the transfer nunber. 25
The sggond scenamectiptich sffREIAEEArat t he O MSC after the call is routed and

there is no reply (no answer) fromthe called nobile station. After a
successf ul Exmtmgt rgiq ntedecopgprnieAtiops o MeENOTks h@ffen| subssriberst el

(LK) e Bk S g e PHAPLI 4 ibBnf B 11 11

rerouted to an alternate destination. Within the context of mobile telephony, -call

forwarding is supported by storing a set of transfer numbers in the s_ubscriber’s'

15 home locatiqn register (HLR). When call forwarding is required, a transfer number
is retrieved from the HLR and utilized to reroute the call.

There are three scenarios for call forwarding. The first is a transfer resulting
from routing interrogation. During the routing interrogation process, an
originating/gateway mobile switching center (O-MSC)interrogates the called

20 subscriber's HLR to determine the location of the called mobile station. If the
subscriber has the feature Call Transfer Immediate activated, the HLR determines
that the call should be immediately transferred. The HLR then returns an
appropriate transfer number to the O-MSC. The O-MSC then takes the appropriate
actions to deliver the call to the transfer number. '

25 The second scenario is a transfer at the O-MSC after the call is routed and
there is no reply (no answer) from the called mobile station. After a successful
routing interrogation process, the call is routed (trunked) from the O-MSC to the
serving/visited MSC (V-MSC). K the subscriber does not answer the phone, the V-
MSC may then initiate a Redirection Request back to the O-MSC. Upon receiving

30 the redirection Request, the O-MSC initiates a transfer munber Interrogation Request

10 the HLR. Upon receiving a transfer number Interrogation Request, the HLR



M5C may then initiate a Redirecti on Request back to the O MSC. Upgn

recei ving 30 the redirection Request, the OMSC initi & sfer
nunber | NY@P¥¥E%k i on Request _ " to the HLR Upon recerving a transfer
nunber Interrogation Request, the HLR WO 98/ 26621
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returns an appropriate transfer nunber to the O MSC. The O MSC t hen takes
t he appropriate actions to deli~2er the call to the transfer nunber.
The third scenario is a transfer at the V-MSC after the call is routed and
there is norenghs ¥n fppropriaeamnsier musher t6 tenOiMEC c AHecd-M8Bithen wkestthon. I n
some 5 . circunstances, if a call is routeg fromthe OMSC to the V-NMsC
and the subaRprppyéate actions to delivey he enll tgdhs tragsier.  the phone, the V-MSC

may be prohibite I It patd 8¢ j war ds the
OMC. In this S?P%atﬁl Ol‘sl, %gﬁ%%gEsf%g%ﬂ@ ﬁﬁSé?ﬁlﬁ ?%tée%ﬁﬁgga‘t&tfg%??er
nunber | nt efhed aé h@&e%@%ﬁﬁ&inswer dihBudy) Rrontpiencalled amobilegstitich. In somet r ansf er
nunber I nterrogation Request, the HLR returns an:appropriate transfer 10

number 5t o t piecuastaacss, ¥fiacalligouted feom theiQ-MSG o the Yr-MHG. and the: sybserabero

del.i ver. t he, call_t nsf : o ‘. J ect
Nunber 37701.«,(%9%3& 38@%?&5%@??%(@%? ?rlﬁﬁ%rrpn a pbr? P hibited from'lélé%anc ronous
data servicg KBSt Relnit toWwdres (HeSOMBCL NI hituatioh SROVIMSC must
PN3770 details changes to ANSI-41 nmessages for network support of ADS and
15 - G3Fainitiai¢ the transfen sumben IntemvogatdenBequest foitho BILR. hEpps sersiving theent i on,
however, PN3770, does not .provide f networ k suppor.t for call

f or war di ng transfes Hmt?éﬁ gn_cgc.arrogagon weﬂHﬁ_e&’Sr@?‘Rth‘ 54 gtapﬁl%pﬂé?hwg% for
handl 189 cablmb&@ Y@V MSES TR W-MSC theh Biltbs th appropriate adlioRY il@elveraani ngf ul
and useful service. This is because the existing mechani sm prior
to the presedll td thearansfenpumtbers not differentiate between a data call and a

{oday, and the  Project Nugbe FD" @NIID Seserue ol Gribietthutton (et or
acti vat ed, ra%fhé:ﬂ%?ﬁ&ug Hata btvice (ADS) Aﬂdaﬁ%&igﬁree(bmxs he MUIR &lé;ﬂi@ﬁy.t 0, whi ch

voice calls [ ransferred. If vorce call are being transferred
t o voi ce maiPN3770aletails dhhnges 4b IANSI-41 sessages) fdrenetwarkt supportod ABS| and

Al th h th k ' t ot hi f | uti to th
Oul% eGrS%a?chGallg Oin tlnlg “c“enﬁaé %tw%rrk. &?t%o{ltnt?lsc p?'ese%t ?&egttulxg nhov(v)ever,e

PN3770 does not provide for network support for call forwarding of data calls.

Therefore, the existing mecharﬁém for handling call forwarding is not sufficient to

provide a meaningful and useful service. This is because the existing mechanism,

prior to the present invention, does not differentiate between a data call and a voice

20 call. Therefore, when a data call such as a Fax call comes in today, and the
subscriber is busy or bas immediate call transfer activated, the data call is
i:ransferred to the same number to which voice calls are transferred. If voice calls

are being transferred to voice mail, then a data call is also transferred to voice mail.

) Although there are no known prior’ art ‘teachings of a solution to the

25 aforementioned deficiency and shortcoming such as that disclosed herein, U.S.
" Patent Number 5,533,019 to Jayapalan (fayapalan) and U.S. Patent Number
| 5,416,834 to Bales et al. (Bales) discuss subject matter that bears some relation to
‘matters discussed herein. Jayapalan discloses a method and apparatus for
communicating packet data calls over a radio channel. .However, Jayapalan does not

30 teach or suggest a method of forwarding data calls in a radio telecommunications

network.



25 af orenenti oned deficiency and shortcom ng such as that disclosed

herein, U S, Pat ent Nunber 5,533,019 to Jayapal an g:\]a%g_gal gg) and
U.S. Pat end sdaster 5,416,834 to Bales et al. (Bal &5FA Vi
subject matter that bears sonme relation to - matters discussed

herei n. Jayapal an di scl oses a nethod and apparatus for

communi cati ng packet data calls over a radi o channel. However, Jayapal an
does not 30 teach or suggest a netimd of forwarding data calls in a
radi o tel ecomuni cations E net wor k. WD 98/ 26621

PCT/ SE97/ 02061 Ba%es discloses a telecommunication protocol message for a landline

Bal es di scloses a tel econmuni cati on protocol” nessage for a |l andline

t el ephone syéphond systemathitaliows eadireetioni afia call received by adirst telsghone statidnr st

t el ephone station to a second i;xﬁl e,ﬁimgr%_g. station or termnal te The
redirect meisagecopd elsphong station o derminal. The redireqt messagggivesa basicyates et ¢ he

capability of to | qal ' e ; The
BRI set can e R} BRicn s 2 Gl CF ARG Rripuiing Rhafifybss
i nf or mat i onogl @EENt The BRE s@eéapbegropgmnied tbe examing etht heatey peapabilityal |

bei ng set up. . If the call is a data call, the BRI set is progranmed
to transfer infomnatignielementin the semp messpgs yieterming the type-of call being set up. The

met hod di scl.psed i.n.Bal ' anpl j.cab ine, 10
systens Wt HPi &lpllﬁén‘fa% ﬁ&g\éﬁéﬁ%‘o@ igarxgtﬂa"l‘é(()iné)sellgisls.%&éé]?}ghcfgeag}not in
any way approphi8R@GEmhalsuggest a nmet hod of forwarding data calls to
di fferent trggs er nunbers than voice calls in a radio -
t el ecommuni cat i orhermsethod disclosed in Bales, howerew;i isvpnlppplirshleoto lamdlineyr egoi ng
e S itk e Al RS B S o8 YT, o
to overcone ééeﬁoﬂ MaAnhass &ffo A8ta &AM Mo ideFisrent frandfey mmibers than
advant ageous to havé a systemand nethod in a radi o tel econmuni cations
network . voice dalisin paztie telecoumhinications vetwork.ype to the network's service
logic so that it can nmake a_ more intelligent decision regaiding
whi ch transfer ntﬁPd’é?wt‘bfeF%‘ihuPﬁ.ﬂ‘%LfBFFggmﬁy&fch% reve'flsvaﬂ”dbsc[ ArsPer - ADS,
CoFax, and olBedeidbia st of mhdidPRichas 4 Beldiibed akd lafindPhdréin, 20 The
present invenfron provides changes to ANSI-41 nmessages to provide network
15 In order to overcome the disadvantage of existing solutions, it would be

advantageous to have a system and method in a radio telecqmmunications network
that passes a call's service type to the network's service logic so that it can make a
more iimelligcm decision regarding which transfer number to return. Sucha system
would transfer ADS, G3Fax, and other data calls differently than their voice calls. -

20 The present invention provides changes to ANSI-41 messages to provide network
support for intelligent call forwarding of data calls.

SUMMARY OF THE INVENTION
) The present invention is a system and method of providing service
25 differentiation for call forwarding based upon the type of call. The present
| invention provides network support that allows the foi'warding of calls of different .
types to appropriate devices for each type of call, as idenﬁﬁed by the call's service
code. For example, the present invention determines whether the call is a data call,
and if it is a data call, the present invention provides the network support for
30 - forwarding the call to a different number than voice _calis. For example, an
incoming call identified as a G3Fax call is transferred to an altemate fax machine



support for intelligent call forwarding of data calls. SUMVARY OF

THE | NVENTI ON _ The present invention is a d net hod .
of provivéP Y2662} i ce 25 differentiation for call forééi%ﬁﬂ@nﬁﬁsed upon
the type of call. The present i nvention provides network support
that. all ows the forwarding of calls of different. types to
appropriate devices for each type of call, as identified by the call's
service code. For exanple, th&-present invention determ nes whet her
- the call is a data call, and if it is a data call, the present
I nvention pr avax@sailbor, oetome ktheridevicd cdpable3st storing the wlatadradgertthan gal | to a
di fferent nunber_than voice calls. For example, L ncom ng cal

i dent i fi edVveise maikaxa Thepreseptinyention jsapplicabiego Eﬁ“’&ﬂ’% Myt Ipe gk serEichi ne

WO 98/ 2662
PCT/ SE97/ Oégxg&than voice, and is not limited to ADS and G3 Fax calls. 4

or a fax mail boThugr isciR eipecy, tevpreertapvbhttorofis A eyithiel iha ¢datig rat her
than a voi ce mail box. The present invention is applicable to

f or waf di ngtelgppmmysicagipns petwpekefor forwardingtahegice Mﬁo\ﬂoﬁtstatram nusabest | i nited
to ADS and Fax .cal |

Q aspecgt . the present '
I nvention @Wrﬁ%%}u%ﬁ F%:ogd m“?e?“ﬁ%ﬁ*m%e&ﬁt?%ﬁ c H%%?’TP for
f or war di ng @ dREmmif@whethér z@h fnbériing! dafifediffa daHiHRRJarty for a mobMBdtatighvvar di ng a
data call to a second transfer nunber. The system incl udes. neans

for det er nis daga cdlletand means fqndmmgnwwmﬁxmthcan@alelsramgnpaawlabbrtoa mobi | e
stati on ata caldl nmeans for. deternn whet her t he
nobi | e st aHkSﬁh? %ﬁlaa'gg %‘fe@?l dmcﬂ%es me?.gsk%) tf %&Pﬁﬂ“ﬂ!}g 9 so
i ncl yges Wﬁﬁrﬁstf&hsfepﬁms&mmntdeﬁmﬁmtﬁgﬁﬁ%éoﬁﬂg £84 is ndt faedaia Ea[‘if transfer

nunber upon determning that the incoming call is not a data cal
and t he nobnd ﬁxesmab:l@stahm malotavalabhdatoetakﬁ:)ﬂteadaﬂ t Tee syicin alfbéncdydesem al so
i ncl udes J_‘orvvar di ng ncomgg cal to t he second

transfer n{fg8} fﬂ’ggﬂrw © JBEQRE FYmbEF UPPB 4 dat a
call, and Eﬁﬁm egﬁ d calfVeidl @B éti[!fﬁwr tly not
capabl e of ta I ng The caII or‘ﬁ% he rll%'?wo cannot ser(\)/@%e S&ﬁe cal | .
available or is currently not capable of taking the call, or the network cannot service
15 the call.

In another aspect,' the present invention is a method in a radio

telecommunications network of forwarding a voice call to a first transfer number and
forwarding a data call to a second transfer number. The method begins by
determining whether an incoming call from a calling party for a mobile station isa
20 data call, determining whether the mobile station is available to take the call, and
forwarding the incoming call to the first _transfer number upon determining that the
incoming call is not a data call, and the mobile station is not available to take the
call. The method also includes the step of forwarding the incoming'call to the
second transfer number upon determining that the incoming call is a data call, and
25 the mobile station is not available to take the call.

BRIEF DESCRIPTION OF THE DRAWINGS
‘The invention will be better understood and its numerous objects and
advantages will become more apparent to those skilied in the art by reference to the

30 following drawing, in conjunction with the accompanying specification, in which:



| n anot her aspect, the present invention is a nethod in a radio
t el econruni cati ons network of forwarding a voice call. to %4’1%1335!0 Iansfer

number a0 98/26621  forwarding a data call to a second tran er The
met hod begi ns by det erm ni ng whet her an incoming call froma
calling party for a nobile station is a 20 data call, determ ning

whet her the nobile station is available to take the call, and

forwarding the incomng call to the fif$t transfer nunber upon determ ning
t hat the incomng call is not a data call, and the nobile station
i's not avail abl eHIG. 1 #keblobk diagram of acradhb wlimmibnibnamsmdrhdmum t he
step of forwarding the incomng call _to %ond transfer nunber

upon det er niheicall fervearding supportiisicep ehitbe grgsegt ’&&?‘&IW egfhimpigmented;; o

nobil e station i &55“t |
DRacR P N THEODRAS Pl now di fitspfafibe the fow of messf% Hme
under st 00d pderdt ifveRticiEWheBfopirding 2 datrkall due to a pagb/aninswestimebit dodigone nor e
apparent to those skilled in the art by reference to the 30 foll owi ng

drawi ng, i nsevirigumobileoswilghing qurieﬂ@mrﬁj\uﬁgmﬁpem fication, in which:

WO 98/ 26621 .
PCT/ SE97/ 02061 FIG. 3 is a message flow dlagram illustrating the flow of messages Al the

FIG 1is aﬁé&ﬁknﬂbﬁ%@mﬁ fBrwAding 4 AhOCAINERN GAHeORTled Sh¥ieKstatfodthi Ch
t he call rding support systém of the present. invention has been

i npl enent ed becoming busy at the seivihg @obile WWE@%@IW@F&@E@WJ I lustrating

the flow of ness th res t en fo a data
call due to a pa}g&o‘{ \k&letofrﬂ?ff’d’? ef?)ﬁ ﬁecrﬁrecglgp%' °ﬁ6§ﬁ$ t chi ng
cent eryof of | gy, HB¥ing the addition of a CDMA S8rvice @ptidiSsaaletet ad di agram
i1l ust ratr ng t‘%gnﬁgéd\%/e%ﬁkrressages In the : present invention when

f orwar di ng a TDMAC Setvicku€otle panametet lascbrdimgi toe thet teaciings of the presenti ng
busy at the serving nobile switching center before call setup;

FIG 4 is albytensf paraneters for the Redirection. Request (REDREQ) 10

e TESSR08 LSk RO bOR, R BeCBMRE S NanpH sty et o
present (TRANUMREQ) Invoke message illustrating the addition of the CDMA Service

15 Option parameter and the TDMA Service Code parameter according to the teachings
of the present invention; and

FIG. 6 is a table of parameters for the Redirection Directive (REDDIR)
| Invoke message illustrating the addition of the CDMA Service Option parameter
and the TDMA Service Code parameter according to the teachings of the present

20 invention; |

FIG.7isa message flow diagram illustrating the flow of messages in the
present invention when forwarding a call due to a service type mismatch at the
HLR/SCP between the service requested by the calhng party and the service
requested by the called mobile station;

25 FIG. 8 is a message flow diagram illustrating the flow of messages in the
present invention when forwatding a call due to a service type mismatch at the
originating MSC between the service requested by the calling party and the service
requested by the called mobile station;

FIG. 9 is a message flow dxagram illustrating the flow of messages in the

30  present invention when forwarding a call due to a service type rejection by the called

mobile station; and



I nvention; FIG 5 is a table of paraneters for the Transfer

to Nunber Request ( TRANUMREQ) | nvoke message illustrating the
addi ti on VO 98/B$2CDVA Servi ce 15 Opti on parameter and P 08k vi ce
Code paraneter according to the teachings of the present invention;
and : FIG 6 is a table of paraneters for the Redirection
Directive (REDD R) | nvoke nessage illustrating the addition of the
CDVA Service Option paraneter awd the TDMA Service Code paraneter
according to the teachings of the present 20 i nventi on;

FIG 7 is a messgge. id)%ﬂie@sa%@ﬂbwldmamhﬁmmgehéﬂewafmem;eaﬁﬁmei n the
present invention when forwarding a-call due to a service type msmatch at

the présRMtSDRentomwhen forwarnding accallrdugutosa servisp typrerejeptionhy Bgrty and
t he service ) requested by -the called nobile station; 25 :

FIG 8 is as‘?@%&cﬂ ow diagramillustrating the fl ow of nessages in the
present invention when forwarding a call due to a service type msmatch at
t he originating MSC between the service requested by the calling
party &nd t DEBRAIMVEDDESCRIPTION ©FEMBOBDIMENTSal | ed nobil e station;

FIG 9 is a nessage flow diagramillustrating the flow of nessages.in the
30 present i nl il%ﬁb\%ga‘m/&fairﬂéoédﬁ TmyRcatons ae%ar@ i“bg'%f e
rejection byt ' Wetak : 526621
PCT/ SEO7/ 02 1(‘Qﬁ 1644r8flg support systERPbE fhe Pré¥ehCitver{ih has been 1mﬁl¥ffx)%1%§é.

FIG 10 is aafitismagewbdikst1duely asithei Bublis (Switched) TelephdredVerwbrkn@BSIN)esr i n t he
present invention when for\A/ard[r]%Ea call_due to a service type rejection by

t he ske Iniggravesic Servieps Digital-iigtwork EION) mre ganaectsdtorhe i
FIG L4 s 2 fEoSkmihRMGHE Riwdd A hRoh §GAMEMY S80I Kidig Bidter G101 N
MSC). The G-MSC may also be an Originating MSC (O-MSC) 12 if the incoming
cali is a mobile originated call rather than coming from a landline network such as -
thé PSTN. The O-MSC may be connected to peripheral equipment and oth_;-,'r
network nodes such as a voice mail system (VMS) 13 and a data message center
15 (MC)14 which may be a multimedia-capable message center or a fax mailbox, etc.
Thus, a subscriber may have the VMS 13 for storing voice calls, and may also have
~ a device for storing and forwarding fax messages or a multimedia message center
' thﬁ allows for the transfer of files, etc. The present invention enables the subscriber
to divert various data calls to the appropfiatc storage device. The O-MSC may also
20 be connected to other switching nodes, enabling the forwarding of calls to other
network routable numbers.

The G-MSC or O-MSC 12 is connected via ANSI-41 signaling links to a
home location register (HLR) 15 which includes service logic and a database of
subscriber information. In some networks which incorporate intelligent network

25 services, the HLR may be combined w1th a _service control point (SCP) which stores
the. service logic for implementing intelligent network services. Thus, in these
networks, the location of the called mdbile station, or the transfer number may be
obtained from a node referred to as the HLR/SCP or simply "service logic." _

The HLR/SCP is connected via ANSI-41 signialing links to a serving MSC

30 16. The serving MSC has an interworking function (IWF) 17 associated with it for
mterfacmg landline data protocols with digital cellular radio protocols. The serving



the call forwarding support systemof the present invention has been

I mpl enent ed.. Landl i ne networks 11 such as the Public Sw tched

Tel ephongwoNmizesmik ( PSTN) or the Integrated Servi ce8CHPEY? 102961Net wor k
(I SDN) are connected to the radio 10 t el ecommuni cati ons network 10

t hrough a gateway nobile switching center (G - MsC). The G MsC nmay
also be an Oiginating MSC (O-MSC) 12 if the incom ng call is a
nobil e originated call rather than conyng froma | andline network such as
the PSTN. The O MSC may be connected to peripheral equipnment and ot her

net wor k ”°%§c?%§&3ﬁmv eGR mlbawﬁms((nms WhicH Warnfidrd reBssa0e
center be a mul ti nedi a- capabl e nessage center or a
fax mai |-boXnfatination with onerme,Orea nsobilecstations @M§) A9y e The exetSnetyotior

storing voice calls, and may al so have f ori ng and
f or war di ng arehites@Ee FY¥VagY T f&“’rﬂﬂ%‘i“ﬂ%‘&f?ﬁ“’fﬁé@éﬁ‘gﬁ%‘eﬁ{‘émt afféct e ¥RBY al | ows
for the trarﬁheer of %‘k’éﬁi\ﬁ/)ert fexa epgnes%ﬁ{}t ﬁ't\péﬁ‘fcrﬂrblﬁ}cﬁﬁ@sblﬂfévw

subscri ber ata calls to the appropriate storage

devi ces Theg Ghifieetedtty the Seevid® MSC 16¢e connect ed to ot her sw t ching nodes,

enabling the forwarding of calls to othe etwork routable numbers.

The G MBC or O me 47 ds ripgisalby cvm&cmgp the "é‘ilgWaPTQ’ijel interworkdng, .

home | ocat i on re ) I dat abase
| tpbind HeBinc Rob el B8R APHL AR A8 e TaRfR.

of n sone ne I'ncor por at e

intelli gentsﬁeeaﬁ &%uhzedsvaﬂwuaﬁ&ax h’ﬁ.ﬁsnﬂbﬂ)ﬁﬁ&}’F&eex@ﬁ@tv neslISM 36aig service

control poi ) whi ch stores the service logic for inplenmenting
intelli gentmtmffanerskandmldvdﬁfms howudata itransmitted to and frompe MbilR $tatiocRds| ocat i on

of the_ call nobj | an, ..or.  the. transt er ma

obt ai h®d frﬁ‘ﬁnén?dn rs"t giiop Muylp] écﬁﬁﬁﬁ?@%ﬁ%‘gf%?wﬁ%%%%&“l ogi c.
The HLR/ SCH 'r&eﬁe&a%ke&vﬁgww% &Je&mgﬁadehm thé TWE 1Dwhereqt #iphtely5C 30
16. The serving MSC has an'interworking function (I1W) 17 associated with

it for in the THIMEA ffoumiat fori teansthissien thethe mobile statisine] i Functiong pexformed| ul ar

|rpaC(-|j-} gES;/Ongagl Sé IW%e ﬁdc ra% adaptation bevté\lv)ee%S{h%(St@:ansmlssmn rate over thF air

MSC S d
N Connﬁﬁér&‘l %Or HE el tﬁn?ﬁé%véﬂ%'l&ﬁtﬁhﬁé ) T, V&%IWF;R/B) 19t an

receive one or nore nobil e stations ( The
exact 1pet woflsw control, error control, data buffering, encryption, compression, etc.

Although the preferred embodiment of the present invention is described
herein in terms of IS-136 Time Division Multiple Access (TDMA) systems, the
present invention is a network-level invention which is applicable to Code Division
Multiple Access (CDMA) systems, the Global System for Mobile Communications

- 20 (GSM), or any other type of air interface system such as the analog Narrow-band
Advanced Mobile Phone System (NAMPS). Applicable standards, which are hereby
incorporated by reference include the IS-130 link layer standard, the IS-135 standard
for coinputer—to-modem. commands, the IS-136 TDMA standard for low level

- framiné and bit fermatting of the radio channel, the IS-95 and IS-99 standards for
25  CDMA, and the standard for GSM. |

Normally when a call to a mobile station comes in from the PSTN '11, it is
trunked to the O-MSC 12. The O-MSC interrogates the HLR/SCP 13 for the
location of the called mobile station 19. The HLR/SCP interrogates the serving
‘MSC 16 for routing instructions. The serving MSC returns a routing number

30 through the HLR/SCP to the O-MSC The call is then trunked from the O-MSC 12



architecture may vary fromone manufacturer to another, and not af fect the
scope of the present invention. For exanple, in so _ %&

archi tect WO82663le VW5 13 5 . is connected to the servi %C%% o1

The W 17 is logically connected to the call to provide interworking

bet ween the nobil e-specific protocols utilized on the air interface and the

| andl i ne- specific protocol utilized with data/fax transm ssions.
For exanple, the 1S 136 air | ‘inte8face standard defines how data
transmtted to and froma nobile station is 10 formatted into Tine

Di vi si on Milt itid serving MSC(I60ivd) conecsédsto thb ealiad nhabie statibn 19 through tle
received at the serving MSC 16, the data is sent to the |W 17 where it is
pl aced servinghbasg StaBpRMA8s or mat for transmission to the nobile station

19. Functions per.Ifh?% s@@&ﬁo ch%rfggs %“.h%’ Eh@%aﬁ %Sel %&%ﬁ%@é&%ﬁaﬁ?ﬁ%%ﬁ% bet ween

the transm ssion fat€ over e transni ssi on

rate over tIhié edl obduramderTVdtious chtuhMinges! fRurXarhple, the dalledvsewoiib&! , error
control, data buffering, encryption, conpression, etc.

ﬁlthouéh t hmmN?mwwémmw@mlmgspr fegtune. Imthissitugton.sthejealtis bed )
resent 1 nvaRBESf e OFE; 12 PRk nriosalhs it PLRUSER R Sk JoHobn Y B0 cocte
Division  called mbbilel stadioft 19C 3£ sitisENider Hay sh@wBiatel dafl thanSfe hotiutde fel OF

Mobi | e Communi cati ons 20 (GSM, or any other type of air interface
syst em such BER{S(P daafinds Ntransfer mamber in its subsgrihes databasendnd reuphothe Syst em

NAMPS) . li bl dar ds, i h b i db
ot or once | Rearsfee romber & e OrMEE. v e B el rpuced 1o the RS RURREY Y
for copput erwm@-dm&ﬁﬁg GpTHE BB mé%eh&glﬁfsd%msqﬁ@,aﬁ&diff&edéﬁ%ﬁ qvel

framng and bit formatting of the radio channel, the 1595 and 1S-99 -
st andar ds f anadeSetweenGitkd'calkzradd tvbizecalndar d for GSM
Normal Iy when a call .to a npbile sta ionqco§s in fromthe PSTN 11, it is

trunked to the O qpprpﬁgleg DEHY ap é%a“ﬁ?és?"iﬁﬁf’ /‘F%Fa_"t he .
| ocation of dje %ép%%té"‘?&' b€ t3hétb? Hmbers ighﬁeﬂﬂaﬁl_riécﬁle'-m%@ﬁg{f?%% B?ns .

serving for routing instructions. e servin
routing numeDSAGBFax tdilsouDaring ehélrbithigPinterrdgation) pibiess] hthe FLR/SCP tidhen

}38:—? EE&J ngmggor}?ne&? %Etcz: tllle2 call iS an AD%ZBQI%/xz g:?llz.l Upon determining thatg the
ADS/G3Fax call can not be delivered, the HLR/SCP 15 returns an appropriate
ADS/G3Fax transfer number to the O-MSC 12. |

The present invention requires that the type of call be identified to the

HLR/SCP 15. This may be accomplished in several ways. First, the calling party

20 may perform a two-stage dialing procedure. Different pilot mumbers are utilized to

identify different types of calls. For example, there is a different pilot number for

ADS and for G3Fax calls. If the calling party first dials the pilot number for a

G3Fax call, the pilot number directs the call to the O-MSC 12 and identifies the type

of call as a G3Fax call. The O-MSC recognizes the number as a piIot number for

25 a G3 Fax call, and sends another dial tone requesting the calling party to enter a

second mumber. The second number is the subscriber nuﬂlber for the called mobile

station 19. The O-MSC then includes an indication of the type of call in a Location

Request (LOCREQ) Invoke message 21 sent to the HLR/SCP 15. At that point, the

HLR/SCP knows that immediate call transfer is activated, and the type of call is a

30 G3Fax call. Therefore, the HLR/SCP returns a LOCREQ Return Result message
22 to the O-MSC and includes a transfer namber (TN) 22 for G3Fax calls..



to the serving M5C 16 and connect ed to the called nobile station 19 through
t he . serving base station 18. : This sc ges
vvhen t he WRPH2684t be transferred to a transfer nunber. %%dﬁ%gpcan
occur under various circunstances. For exanple, the called subscriber 5

may have activated the inmmediaté call transfer feature. In this situation,
the call is routed to the O-MSC 12 which interrogates the HLR/ SCP

15 for the location of the - cal-lSed nobile station 19. If the
subscri ber has imediate call transfer activated, the HLR/ SCP 15

finds a transferThuypeof call rhdysalsoUtesidentified bg?aatsa@mag differentoiuniess twbe
transfer nunber to the OMSC. The call is then routed to the transfer

number 10 - calledymohile,station, ﬂFR?@d’GEOM@WB‘FPf‘%@ tp he made., Fog examaple) afirf3770, no
di ff t ||
ST e T e

calls, a sepdopdatasclls@d ﬂidlﬁﬁ'ﬁﬂ@itatmﬁlbwmml@edﬂ&hd&@%uhibeish@ didi&y 15 for
ADS/ G3Fax cal | s. Duri ng the routing i nterrogatlonN?rocess the HLRI SCP i s

15 $ nf or eadlingtpesty, theealk is outed taathe ABNISG E2x ThalQ-MSCidoes mistkaowi whatg t hat

;BSI’ opr I at etyég)sé‘%f%x‘ Ca@ﬁ% E%%E*egﬁﬂ }gg%l' {Dﬁe AT SCP 15 I:I%t arns an

The presentrmnymﬂfeﬂags@auﬂemfédﬁdléun&rﬁ&rtwma@,fpewdan%d'hqﬁ&l&ﬂi g4yt o the
HLR/ SCP 15. This may be acconplished in several ways. First e cal l'ing

party 20  accomdmglesform a two-stage dialing procedure. Different pilot
nunbers are util

ed t dentify d f I ls. Fc
exanpl e, there |éa'%§ &?ﬂ@ﬁéﬁt‘dﬁﬂ“ﬁﬁg I I"Fﬁﬁi afio CX%PeiBge’éﬂ%&ﬂFgmeG’solrzax

cal I syglf t I t td [ .

GSFax cal I %ﬁ g&p‘%aFlnﬁaﬁgknbﬂe‘?ﬁtg?eraec yf\fé&??f’? I?%Nt F\yg&bcf é\%cgrf?asergme

i denti fi es Infiermayipse (USI) field wki¢h xsahdppai;framCﬂiEBnareﬁChpabTﬁty Indibiior (BCDHgNi zes
t he nunber as a pil ot nunpber for , .and sends anot her

dial tone rPgQ¥l P)ﬁ&letq*}gmgé’PWﬂéfH&rg? fl‘?}déﬁf“éﬂvﬁd thenthe OM86Ha gsanber .

The second @#ﬁp t r ed nobile . .
station 19. ?&ak/gg {}ﬁelﬁull&?\&ldges an |n éQul %é%gocﬁﬂélke type of cal "in a
Locati on Iﬂ?hqua&ing(Mso?B}r Onmlcmzrhmge:e@iessemnﬁfer imnabéddp/ SCP 15.
At that point, CP knows that imediate call transfer is

activaded, mandwe AD/G3ex é%ﬂ’ Ith‘? 'El‘aanED to NumGSFBqu@él Invoksmessage mayt he

HLR/SCPret 22 to t.he O MSC and
i ncludes a gﬁdgﬁl@%% &%%W%J g PP% transfe”service i B8/ 26621
PCT/ SE97/ 02f¥ghested for an ADS/G3Fax call. .

‘Tf a Redirection Request Invoke message (ANSI—41) is sent from the serving

MSC 16 back to the O-MSC 12, it may also include a service code parameter to
20 indicate that this transfer service is being requested for an ADS/G3Fax call.

- Commands and procedures are implemented at the HLR/SCP to properly
administer the new transfer numbers. 'The'system is implemented to allow the
HLR/SCP to store and retrieve one transfer number per Service Code or service.
Procedures are also defined so that subscribers can change the transfer numbers.

25 ~ FIG. 2 is a message flow diagram illustrating the flow of messages in the
present invention when forWarding a data call due to a page or answer timeout ai the
serving mobile switching center following call setup. Referring to FIGS. 1 and 2,
a call origination 21 is received at the originating (gateway) O-MSC 12. The O-
MSC then sends a Location Request (LOCREQ) Invoke message 22 to the
30 HLR/SCP 15 requesting location information for the called mobile station 19.
When the O-MSC 12 knows the type of call because, for example, the calling party



-9- The type of call may also be identified by assigning

differe rs to the “cal |l ed-nobi |l e station,%gﬁ%h% on the
type of%a#ﬁg% be made. For exanple, a first : nunber (r;ray Be

utilized for voice calls to the nobile station while a second nunber
is for data calls to the nobile station. Wien one of these nunbers is

dialed by a 5 calling party, the call is routed to the O MSC 12. The
O MSC does not know what typet®@f call it is, and interrogates the
HLR/ SCP 15 for |ocation information. The HLR/ SCP t hen associ at es

t he di al editilizedomvo-stageldialing yp8ervice dype parathetes2dlis inchuded imtHe LOCREQ

accordi ngl.y. r hods ,of identifyjng the type of call

al so exi stﬁ/’v%w&m%ﬁ ﬁ;ﬁ@"‘iﬁf%ma"%?e%’é PRSEA ORAP &RE direct |y
fromthe_l‘ﬁg&k&ﬁﬁ- @ i : ly@f -1 -fjeld which
is mapped fromt eclﬁgg{rs%ll: p)a 1T ttﬁygferll—vdﬂn%%%cr: l?é%?lfgéﬁbéﬂ?, &g%l)rvg@ ded by

t he cal | i raystem) ity a Routihy Retifdst (REUTRES) Tavskeunebsagedm the O- MSC 12 can
deduce that the call is a data call and handle the call accordingly.

If the serving MSEEIVNEGMSE. Wogetuims 3 popiing puphes sechias 2 Temposag Losatioer to 15

L e

transfer SRemvn@®esulémesiapg26. The HLRASOPBES eetingl i lofiiRnGRforfatich to
If a Redirection Request |nvoke message (ANSI-41) is sent fromthe serving

MBC 16 bache PoMBRel2anpdOGREQ; RetyrayReasnli message 2de Ehes@MISC d2dbetesetar amet er
| CR™ 1 e j e be 47
to 20 '@ﬁhﬁ%ﬁaf&@hn&&iﬁtottﬁg%gﬁgn gé\aﬁﬁge 'S being requested for an

ADS/ G3Fax procedures are inplenented at

the 1§ R/ SCP t 0 THeGRAihgMSC 16 thenﬁéé@b Forahe tallddnolil dudtmsioer 1FkefRgs s- The
systemis inplenented to allow the HLR/ SCP to store and retrieve

one t r ansffrPaggFpWOngR-fromethe mobilestations oxifithe mebile station respomlsdddhes are

& 914 e Bt B G LB o A0 Ve ! ROSH B GRS T e

- present i ry¢gitdetedN THefeFork OthBRENE MSC 48 sends &l Redite&idiPRAUBAIREDIRED Ve

ti meout at the serving nobile swtching center” follow ng call
set up. Reflavekegnessage| 3iSto theanrigipating MSC 123 dfilthe ssrivige rtype has Béeri s

recejyed at, t iginati at ewa O MsC 12. The O . MsC then
Conals o L ofsitind b § suthod Rk AR epe DiRbRED Tt Wt HhewmieyPe i H LRy SCP
15 request;i@agi YhOHIIR? t Qc:ﬂ.}v | | 9.
When t he C1>H %dé@e%%ﬁ&%m tﬁgp'{l?}pdef&g%ﬁ %?Fkge auggﬂggs?g%%?p%g{,’q?%% calling
party the originating MSC does not know the service type. In this instance, the serving

MSC 16 includes the Service Type parameter 23 in the REDREQ Invoke message

31. If the service type is identified by two-stage dialing or by an incoming ISUP

20 - message, then the originating MSC 12 might know the service type, and the Service
Type parameter may be omitted from the REDREQ Invoke message. In the
preferred embodiment of the present invention, the Service Type parameter 23 is
passed back to the originating MSC even if two-stage dialing was utilized, and the
originating MSC knew the type of call when the LOCREQ Invoke message 22 was

25  sent. This embodiment eliminates tﬁe requirement to store large quantities of state

*information in the originating MSC 12 for all call, just to support the rare instances
when data calls do not connect through, aﬁd have to be transferred. In addition,
there may also be service changes during the call which fequire. that a new Service -
Type parameter be sent to the originating MSC.

30 The originating MSC 12 then sends a Tramsfer to Number Request
(TRANUMREQ) Invoke message 32 to the HLR/SCP 15 and may include the
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utili zed WQ@8/2662he di aling, a Service Type paranmeter 23 i sclels(ﬁ -}@mg in the
LOCREQ | nvoke nessage to the HLRI'SCP. The Service Type paraneter is
passed on to the . visitor location register (VLR) 24 and the serving
MSC 16 (collectively, the serving systen) in a Routing Request
(ROUTREQ | nvoke nmessage 25. 5 -11- The servi-ng M5C-16 returns a
routi ng nunber such as a Tenporary Locati.on Di rectory Nunber (TLDN)
to the VLR BéraadType phlalieRE2315 Alermatively] Rie originating M&Imay ifclude a message
26. The HLR/ SCP t hen returns the location information t Hle O MsC
12 in a LOCRHGnzdDuparametar in the SRANUMRE %@V@imsaaget%ﬁh &pgbjes up

e Sall | 2t et RICHPRIIAttS b Ral Hob) B MEFiolOsietiline mpsspges, and HRrsfy VI N0

page respons@enkithd HheBPLAIE ST HIR/SOP 15 thdieseledts e hniferonumbeponds "o
t he page, but”‘the subscriber does not answer the call at 29, then

the calsl nmuassotiated with the identifieddypecof callh andfesurms thenersberyo the WRESCol2%sends a
Redi rection Re | nvgke t h atin
VBC 12. If %é%ﬁ%‘ﬂ%‘%w 495 @Eﬁﬁ?ﬁ%g‘eﬁﬁ%’sﬁ:@%g% oh as

one- number - 3R tb B e¥irk MSE MBCahdthen releases tHeaRllithidad in the
HLR/ SCP 15 a mrﬁ(ﬂe li;ﬁlesé’%fgé I nvoke mas%age 22 is sent, then t he '

originating séﬁ(ﬁgdtdsc at@s. kAb%,tmerMSﬁwsupplc callrtotthé transfies mumahsr. t he

servi ng MSC 16 1nclydes the Service p 3. in the REDREQ

| nvoke rressage IftherelsSMfA"PFFé%& ﬁ@%&?ﬂ‘?&%%’ \Rﬂ st age

dialing or gm&a%@%%?v MSCIB2Gien thi'Gékv EMSC':H&)P&EH% MEC 12
now t § ser lﬁé

m ght Ice type, ervice ype paraneter nmay be
~omitted fromMRANUNERREJdvoke keessuge taghe HIR/SOP 15 rather than ehesoriginatimpodi ment
of the present invention, the Service Type paraneter 23 is passed

back to the MBCsending the MERS288en i f two-stage dialing was utilized, and the

Orginating MC e+ id% bffehokisertich ugéﬁng%ﬁw &vakézag&siﬁqa@ 72 was

25 sent. This ' mn e requfrenment to sto arge

quantities Qjreshffifvention wheni fofwirdiig @rﬂatancztlhﬁu@ o glumeﬂledgnbﬁ(é datiéwr al |
calls, just to support the rare_ instances when data calls do not

connects t hr degbmingndusaat the seyying: mebile swdiching centen befere, call sewp. {ere may

al so be service.changes ,durln Vi ce
Type paramet sifpatigns 3 %g%h@%g | nw sE@gﬁ_ﬂ Msc Tgltaream;}ﬁév&ﬁé
originating I')ﬁﬁAlgoﬁléQéle&i‘ﬁlﬁﬁmaaﬁﬁhad%ﬁeﬁfs gplfbmrcal?&ﬂﬂﬁbﬂe station at 41
( TRANUMREQ) Tnvoke message 32 to thé HLR'SCP 15 and may include the
when the ROUTREQ Invoke message 25 is received at the serving MSC. If a page
. response 42 is received at that time, the serving MSC 16 sends the ROUTREQ
20 Return Result message 26 to the HLR/SCP 15. If the mobile station fails to respond

to the page or becomes busy or otherwise unavailable after the routing messages are

completed, but before call setup is completed, the serving MSC 16 sends the

REDREQ Invoke message 31 to the 6riginating MSC 12 and includes the Service

| Type parameter 23. The remainder of the message flow is identical to that described
25 in FIG. 2.

FIG. 4 is a table of parameters for the Redirecti_on Request (REDREQ)

Invoke message 31 illustrating the addition of the Service Type paraxheter 23

according to the teachings of the présent' invention. The parameter appears as

CDMA Service Option 23a and TDMA Service Code 23b. It may also appear as

30 any parameter of similar function for other air interfaces (e.g., NAMPS).
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PCT/ SE97/ 02061 Service Type paraneter 23. At ' , the
ori'gi nat W% #824ay include a Billing I D paranet erg{:?fgﬁ%& NUVREQ
| nvoke nmessage which enables the - . HLR/'SCP to identify the call from
t he previous signaling nessages, and thereby i dentify the type of
call. The HLR/ SCP 15 then selects the transfer nunber 5 associated with
the identified type of call, and retuw¥& the nunber to the O MsC 12

in a TRANUVREQ Return Result nessage 33. The O MSC then sends a REDREQ
Return Result nmeBKRgS i34a ttable hof parameters FCthtGTramsfir tth eNumbére Request he- cal |

-to the servin C at .35. At_36, the O MSC . .sets up the call to the
transfer anMRﬂQanoke mesgage3cillpstrating the,addition phthe ServicerTypRs por t

Area ('LATA) Credlhi L gl [l serving .
MSC 16, the% t g@@gﬁ{%&%@@hﬁ% serll st%fg[hé%ég@ﬁt @'%Ré%elaﬁh\?gk%gﬂessage

to the HLR/ 4ppkard bs CDINIArServiee) Optien 284 gndyTDMW Service CoddSE3ts etdhaydalbdie
nessage. FIG 3.is a nessage flow diagramillustrating the

flow o} nesiPREATSs ARY parameter of similayfunction fon oter Al interiases (©ewadNAMRP)a dat a

call due to the e i & . ' bysy at the serving
mobi | e swi t chi ngﬁ (;%léiﬁtcgp %%Sfbgffgﬁ;@teagg%gﬁgunfﬁﬁ%@ Then, Lsﬂﬂa%/qﬁ‘aqq HhEher e t he
ori gi nat i ngcoBél 1bgic i RedifRtisE Ditedtive (REDDART Iifvok8 niddshgs 4By be Sent back ATA

sone tel ecormuni cation systens page for the called nobile station at 41
when t he ROOTHREQ-MSG kequesting-the OMSG to frwandethe slatat ¢all toamotheyné®oOrk | f a

_ 421 ' t that .ti ' MSC ‘16 d
Phe RouTrReCosBBR BRRE FIG- %6 §ioit 38 oltpmiess fy iR BERISRCRIOkS ettt e
nobi | g9 St at figdratiag tie Ad@iribs SPMB Gervice Type paParhdtér @ﬂf’coﬂfiné)ﬁ)cﬂ’@?%cir?%?y or

ot herwi se unavailable after the routi'ng 'nessages are. 0 eted, but
bef or e cal | ofdhe present inventjvine t e patamectereappearg a8/ SDMA Servids Option 23a and  REDREQ -

| nvoke nmessgaqge, 31 to t i gLnat i MSC 12 and includes the Service
ype bar e TR Servigs cofe S Ot iy, A1% opeat as S paTHORIET of sitninr REEHOR o ¢ hat
descri bed 2%y other aft ifitefface® (e.g. 5)) 0 FIG 4 is atable of paraneters
for the Redfléfgctelron 1Requct:ast(e(gF\"EII?I)]gggs) | nvoke nessage 31 illustrating
the addition of Thus, Heexisting systenss, thersarvidedogi® Berforms transfers in a single way

15 - which always assumes the call is a voice call. The present invention passes the

service type to the service logic so that it can make a more intelligent decision
regarding which transfer number to return. |

FIG. 7 is-a message flow diagram illustrating the flow of messages in the

present invention when forwarding a call due to a service type mismatch at the

20 HLR/SCP 15 between the service requested by the calling party and the service

requested by the called mobile station 19. In this embodiment of the present

invention, the message flow is the same as in FIG. 3 until the serving MSC 16 sends

a page 41 to the called mobile station, including the requested service type 23, and

obtains a page response 42 with an expected service code 43 from the mobile

25 station. The expected service code 43 indicates the _fype of call which the mobile

 station is expecting to receiv-e_, or is capable of receiving. The serving MSC then

provides the expected service code 43 in a ROUTREQ Return Result message 44 to

the HLR/SCP 15, indicating the expected service code that the mobile station

provided in its page response. At 45, the HLR/SCP 15 then compares the expected

30 service code 43 received in the ROUTREQ Return Result message 44 with the

service code that the HLR/SCP 15 sent in the ROUTREQ Invoke message 25. At



according to the teachings of the present invention. The paraneter appears

as . . CDVA Service Option 23a and TDVA Service Code 23b. It al so
appear advQ@08/26621 gny paraneter- of simlar function for ot H&TSE0R08 o1 f aces
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FIG 5 is a table of paraneters for the Transfer to Nunber Request
(TRANUVREQ | nvoke message 32 illustratuzrg the addition of the Service Type.
paranmeter 23 according to the teachings of the present invention. The
parameter 46 the HRERPSGP 9 53GetWhhdatey whetheOiel MS BB Bafredpoddh vagh wiece Code
23b. It may also 5 appear as any paraneter of simlar function for

ot her ai'r i ptapef sexwice(codefor thenpyps)of call being delivered. A data call may be first

>d dj . . Th d - i | Logic,
ool ract oo < BF v ek SRR e TR, 150 e SRS 3
the O MC r gg@ﬁafek @M&%&m@&ﬁhmgﬁ&m {cficd dbdesC aﬁr,]is 9 déﬁpg&%ﬁsé"et wor k

routabl e nu FIG 6 s a table of paranmeters for the REDDI R | nvoke
messagés 10 theré arepfor eaample, seweralsdriiice axdesdorteponSing \to speedly.p Fopexangieer 23

according to the teachin .. .... Of Ihe present inventjon. The paraneter
appear s as - th9VR arg$&FVIcE C%Si ISFP%’élgzﬁﬁ'.ﬂfolg ngec OIW Sp¢eshcandgnptoporn, It
may al so 2PRGA SR Vnbih BeEztiEd Of aipich bdferfcf\C O are also servid¥lcolbder Al '

i nterfaces i n existing Sys t he
servi ce | ogifer seesrhloypes df datashelr & dsynchroniong Usta\way GB5Fax. Ifwhinobilesta@ors
assunes the call is a voice call. The present invention passes the

servi ce typds paged fre speach; and regpgnds wWith ppgef the seryige pedes partaining tp speschi gent

deci si.gn . di i . er-to r .
FI G 71 I S- athrreé)stshg{g';eggﬂ %@v& i%%%&%%"?@f ?gg&t %feénf ?%%%%f%&&%‘&@% %n the
present i nvegdeived, Manhéelivandimach call due to a service type m smatch at

t he 20 HLR/ SCP 15 between the service requested by the calling party
‘and the service .Ifthere_lsammm@mmgt%IWFé5§MiM¢B%Q. n this

cootn e el ReHifeRhes 4710 e OVSE2 A inbilEed TG Brb el S5 1T e
nobi | e st at ipgfhbet f6r theliyjsk SR RARES BHZIRANY régRedtdPth B LACREQ Invoke

obtai ns a page response 42 with an expected service code 43 fromthe nobile
15 message 22. The O-MSC 12 then sets up the call to the forwarding number at 48.

FIG. 8 is a message flow diagram illustrating the flow of messages in the
present invention when forwarding a call due to a service type mismatch at the
'originating MSC 12 between the service requested by the calling party and the
service requested by the called mobile station 19. In this embodiment of the present

20 invention, the message flow is the same as in FIG. 3 until the serving MSC 16 sends
-a page 41 to the called mobile station, including the requested service type 23, and
obtains a page response 42 with an expected service code 43 from the mobile
station. The serving MSC then provides the expected service cede 43 in a
ROUTREQ Return Result message 44 to the HLR/SCP 15. The HLR/SCP sends

25 a LOCREQ Return Result message 51 to the O-MSC 12 and includes the expected
service code 43, indicating the expected service code that the mobile station
‘provided in its page response.

At 52, the O-MSC 12 then compares the expected service code 43 received
in the LOCREQ Return Result message 51 with the service code that the O-MSC 12

30 sent in the LOCREQ Invoke message 22. At 53, the O-MSC 12 then validates



25 station. The expected service -code 43 indicates the type of call

whi ch the nobile " station is expecting to receive, or is capable of
recei vi nj¥O 98i2$62ter vi ng MSC t hen provi des the expeRtUTEYRNIce code
43 in a ROUTREQ Return Resultfnessage 44 to the HLR/ SCP 15, -

i ndi cating the expected. service code that the nmobile station

provided in its page response. At 45, the HLR/ SCP 15 then conpares the
expected 30 service code 43 receivegl in the ROUTREQ Return Result
nmessage 44 with the service ‘code that the HLR/ SCP 15 sent in the

ROUTREQ | nvgK&ndfRie M 19 Ras ponded with thé'broper se¢fidd code for the type of call
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46, the HLRéewfgPddiiverdden vali dates whether the M5 19 has responded with the
proper service code for, the type of call heing_delivered. - For
service type mat¥htege il & ﬁgﬁ%ﬂ%ﬁwa@qﬁ@tpﬁgsgﬁt ']%&tlizoﬁends a

compar es _seihRRNKBEInt e fkstg 31 5 BRUILRSCRYS A inAHE e THick type dONe
because 5 ere are, ror exanple, several service codes correéeSpondi ng
to spegch. fhetrwexéerigihslly requested inhbe EOTREQ Emvoke enessage 221 dEet HILR/SCP anal og
speech or dilsqital speech, and anal og or ital speech (anal og

o
oroforrod ofS heaisends & TRANUMRED Reorn Repult mrssses 85 (¢ B @9dse 12 With f o

several typ .85 F . bile
staton Pt abhrofthe (aRing pERNACRY M Holdldn Oy AL e OFMSE 1301
codes pert atheh s up thdeArtd, thd orwardihg Buinber s 56s a nmatch. |f an expected

service code of an entirely different type is - recei ved, then there
is a msmatch. FIG. 9 is a message flophdiagrams lipsating the floyy ef messagescia the 46, t he

HLR/ SCP 15 ds. OCR ' . : |t h MSC 12
i 1} udeér%geﬁﬁ‘%ﬁ%"@&r‘?ﬁgf‘@’%wﬁ%? %Fﬁ{,&&gﬁe&hﬁﬁ%ﬁ%ﬁg&? ke ‘ﬁey‘fe)aél%f cal |
that was or jgbiletadion $9U a8 6§ emBodififent S¥HRE PréseiiOikfentfon, the MBRSRWowW2. The
O MSC 12 then sets up the call to the forwardi ng nunber at 48. '

FIG 8 is aisbssamge sl inFIG. guntinthe sarvingMSElG seads ppagetl fe thegpdledin t he

' t i ' wh di [l d Jd t . smat ch at
The " Egpigahby memiie et rtisrctvBe 29 S ot pall BPORE cal | g
party and tmfwim?n%%mc%ﬁaﬂuﬁetﬂeeﬁaﬁﬁéﬁ&j&mé h&s eficleadneBRjubfed tavicen 19. In

t hi s enbodi ment of e present .
15 type. This may occur during a scenario in which a mobile subscriber utilizes his

mobile station both as a telephone and, at other times, as a mobile terminal for
fax/data c_:ails. When the mobile station is connected, for example, to a personal
computer. (PC), the mobile station knows that it is then capable of receiving fax/data
calls. If a page is received which includes a requested service type 23 for a data
20 call, the mobile station responds and includes an expected service code for data
calls. The call is then delivered. However, if the subscriber disconnects the mobile
station from the PC so that the mobile station may be utilized as a telephone, the
- mobile station knows that it can no longer receive fax/data calls. If a page is
receivéd which includes a requested service type 23 for a data call, the mobile
25  station responds and includes an indication 60 that the service type is rejected.

- This scenario may also occur if the mobile station is_ connected to the PC,
and a page is received which includes a 'requeéted service type 23 for a voice cail.

Since the mobile station know_s that it is only capable of' receiving fax/data calls at
| that time, it rejecfs the requested service type. The sérving MSC 16 then
30 includes an Accéss Denied Parameter 61 service rejection by the mobile station in
a ROUTREQ Return Result message 62 to the HLR/SCP 15. The serving MSC



20 i nvention, the nessage flowis the sane as in FIG 3 until the

serving MSC 16 sends a page 41 to the called noly |on,
i'ncl'ud&fﬂgﬁ’ﬁﬁﬁz?‘eqUested service type 23, and - | 'ob&a‘%ﬁ%ﬁgﬁ%bdgge
response 42 with an expected service code 43 fromthe nobile

station. . The serving MSC then provides the expected service code 43 in a
ROUTREQ Return Result nessage 44 to the HLR/ SCP 15. The HLR/ SCP sends 25

a LOCREQ Return Result nessage 51 teishe O MSC 12 and incl udes the expected
service code 43, indicating the expected service code that the nobile

station does not yehurniadeaiting nitmbepefgrexasyions Temporary Location Direddéry52, t he
O MsC 12 then conpares the expected-service code 43 received in the
LOCREQ Re R@NX%&@%H@HWPHW h@ hag ingicatedthatdt ismet capablefsC 12 30

sent in t hmgcbﬂvﬁgmﬁeﬁ%mﬁes?é’da{aggse%f%&alrainy}l%&b\&asl | dat es

WO 98/ 2662

PCT/ SE97/ @2@8.L and selects a forWardirég number which is associated with the requesteétl - '
whet her the MS 19 has responded with the proper service code for the type

of cdl| service typs A3 thit was origtnally requested in the LOEREQeInvokesmassage 22ce type
m smat ch ) Cl1l2 s TRANUMREQ | .nvoke ge 54 to
(he HLR/ sdbe @Jﬂﬁgﬁ i lgc‘F‘/?th%eé‘a? ﬁi@@?e‘?"t‘%@% t mess*lﬁ%“ ‘ﬂéﬁe QF% ally
request ed 1t —_— . t hen.
1B HAEFER R RLnE B Ban IR S ey e

sends a TRANUMREQ Ret urn Resu an
appr opr i atM¥SE d2wberndsatgyum thelwall to the fonwardingmenbat at e of call. The O MSC 12

then sets up t call. to the forwardi ng. punber at 56. )  FIG 9
is a message flti:gql 3&’&@?%8%%?5@%@?5%&9{%@ & Hlopelmessagesinihe 10
preggnt i ' Was Vb t G | ection by
thesl?al I e?&‘@s@hﬁ ﬁﬂmrrtl)bl I“{laleét ati odrilmﬁgl. Ealﬂnh‘tl Iktgaggg'gcgis %tr&'g?ﬁ% %@esent
i nvent i on seiving MBEd6g dnfthivembodiment ofthe ipeesentninvertion) thel hessaeUfldw lis t he

' MSC 16 nd 4 t h |l ed bi | tati ,
Phel udh ng 8826 do B o e KLR 2 dends the KPUBRERTaveke mewesadhtnse
4% with i . ; . e re ‘ ed
Sorvi co g nd SRYOBMSE, 161 3ha udED Md Sribé vel batetnct®sd PURGH fitelvile | RS ©
subscri berthe ROUTRER hiveke message, thenseiving MSE 16detdrntites athethek & stpperte and, at

ot helrS t Tehe ree};%egt srrcll?\lljiicé_?y;;[eeirdglt?f?éd {hotrhe service type parameter 23. If so, the

mobile station is paged, and the call is connected normally. ff not, the serving MSC

16 does not page the mobile station, but includes an Access Denied Parameter 71

service rejection by the Serving system in a ROUTREQ Return Result message 72

to the HLR/SCP 15. The serving MSC does not return a routing number (for

20 example, a Temporary Location Directory Number (TLDN)) since the serving MSC

is not capable of supporting the call. The HLR/SCP then accesses its database of

forwarding mumbers at 73, and selects a forwarding mumber which is associated with

the requested service type 23 that was originally requested in the LOCREQ Invoke

messag; 22. The HLR/SCP 15 then sends a LOCREQ Return Result message 74

25 to the O-MSC 12 and includes the appropriate forwarding number for the type of
call. The O-MSC 12 then sets up the call to the forwarding number at 75.

It is thus believed that the operation and construction of the present invention

will be apparent from the foregoing description. While the method, apparatus and

. system shown and described has been characterized as being preferred, it will be

30 readily apparent that various changes and modifications could be made therein



fax/data calls. Wen the nobile statlon is connected, for exanple to a
per sonal conputer (PC), the nobile station knoms t t hen
capabl e oV BL2EF3 ng fax/data ' calls. If a page is ik@éig%?g&”é%"%&m ch

i ncludes a requested service type 23-for a data 20 call, the nobile
station responds and includes an expected service code for data

calls. The call is then delivered. However, if the subscriber disconnects
t he nobile station fromthe PCGlMo that the npbile station may be
utilized as a tel ephone, the nobil e station knows that it can no

| onger r eceiwithdutxdegarting fadrh she [spirik amedgseops of the invention @s \definedhiirc the ncl udes
a requestedd§ﬁrvice type 23 for a data call, the nobile 25 station
responds andCtf¥} n indication 60 that the service type is rejected.
This scenario may al so occur if the nobile station’is connected to the PC,
and a page is received which includes a requested service type 23 for a

voi ce call. Since the nobile station knows that it is only capable
of receiving fax/data calls at that tine, it rejects the requested
service type. The serving MSC 16 then 30 i ncl udes an Access Deni ed
Paraneter 61 service rejection by the nobile station in a ROUTREQ
Return Result nessage 62 to the HLR/ SCP 15. The serV|ng VSC : WO
98/ 26621 -~

PCT/ SE97/ 02061 -15-

does not return a routing nunber (for exanple, a Tenporary Location
Directory Number (TLDN)) since the nobile station 19 has i ndicated
that it is not capable of accepting the call: The HLR/ SCP t hen
accesses its database of forwardi ng nunbers ‘at 63, and selects a
forwardi ng nunber which is associated with the requested 5 service

type 23.that was originally requested in the LOCREQ | nvoke nessage 22.

The HLR/ SCP 15 then sends a LOCREQ Return Result mnmessage 64 to the O MsC

12 and includes the appropriate forwarding number for the type of call. The
o MSC 12 then sets up the call to the forwarding nunber at- 65.

FIG 10 is a nmessage flow diagramillustrating the flow of nmessages in the
10 present invention when forwarding a call due to a service type
rejection by the serving MSC 16. In this enbodi nent of the present
i-nvention, the nmessage flowis the sane as in FIG 3 until the VLR
24 sends the ROUTREQ. | nvoke nessage 25 to



the serving MSC 16Jumwwﬁj service type paraneter 23. Upon -
receiving - o E nessage, the servi n??%g”}‘ﬁ“ et erm nes
r

whet her WQ 9886683 ort s *15¢ St service type ident he

the call is connected normatly. If not, the serving MsC |
page the nobile station, but includes an Access Deni ed Paranet B

L
service type paranmeter 23. |If so, the _ mobi l e stati %'é%ﬁi% gm

service rejection by the serving syst¥m in a ROUTREQ Return Result nessage -

72 . to the HLR/ SCP 15. The serving MSC does not return a routing
nunber (f oWEEAT IS CIEXBMEDEIS:a Tenporary Location Directory Number (TLDN))
since the serving MSC I s not capable of supporting the call. The

HLR/ SCP t hen adcesseh systemdn @asdioetelscommunicationsopeiyerk foy faowarding et 73, and’

selects a for I n nber whigh: | pated W t t he. request ed
servi ce typ¥® 1?%3?“%“5?{ S}Wépﬁ é:“sdr@g‘ﬁ%??‘%a“ &ﬁa f‘ﬂ@%&?‘i@&d I"‘F?\‘?gfﬁﬁ

nessage 2Zymijee, daid%yRteh ddmpriigng:sends a LOCREQ Return Result nessage 74 25
to the O-Ms5C 12 and ‘i ncludes the appropriate forwardi ng nunber for the type
of 5 cal Imeans dogievamining twhether angneqming ealt fiiom a calling pagy der ali ng
nunber at 75.. .. It is thus believed that the operation and
const r uct iP5 station isadamgall; .\ ent i on will be apparent fromthe

foregoi ng descry,pinsGer d¥bihRids OhdRENQSH cAPBAT B¢ e'émgﬁg:g.m_sﬁd mopie! e shown

and descri bed has been characterized as being prefetrred, it w e 30
readi | y apatioent t hat vari ous changes and nodifications could be nmade

t herein WO 98/ 26f621 . ea . . .
PCT/ SE97/ 02061 means for forwarding said incoming call to said first transfer nuher upon i ¢+ hout

depafd | N9 datblip R Ghd iRREIRF LR i0'ook Aoudd GE! bt sA8 AT Lk bo the
completed to said mobile station; and :
means for forwarding said incoming call to said second transfer number upon
determining that said incoming call is a data call, and said call cannot be complé'téﬂ
| to said mobile station.
15
2. The system of claim 1 wherein said radio telecommunications
network includes an originating mobile switching center (O-MSC) and a home
location register/service control point (HLR/SCP), and said means for determining
whether an incoming call for a mobile station is a data call includes:
20 means within said O-MSC for obtaining a pilot number from said calling
| party; and |
means within said O-MSC for associating said pilot number with a type of
call.

25 3. The system of claim 2 further comprising means within said O-MSC
for obtaining a dialed telephone number for said mobile station from said calling
party.

4. The system of claim 1 wherein said radio telecommunications

30 network includes an originating mobile switching center (O-MSC) and a home
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-17- VHAT |'S CLAI NEDTS—— . A systemfor

forwardin voice call to nunber and ding a
data cal I‘%Pé's’&‘@Econd transﬂ“ll“@”ﬂ“ m adio tel ecor‘mﬁrﬁr@i{’?é’wg{
Wwist C

network having an originating no Ing center (OI\/SC) a hone

| ocation 5 - regi ster/service control point (HLR/ SCP), ar :
nobi |l e switching center - (serving M5C), said systemic %%S BEEN
means within the O MSC for determ ni ngigket her an i ncom ng {call D '
calling party for a nobile station is a data call; means for
det er m ni ngloshesoeiseIbdtvica cbntesl polet (EﬂtWSEPE&nﬂQaﬁanéhnw&l deterhfining

station; means for forwarding said incomng call to sai d

first transmﬂmmmconmcaﬂ for a mobjler station s agatarrall inelpdesi nconing cal | is

Ctatton ana | meas fF oftafil s (8RR Kpextfpe apmper SR i aling MgSEatE o soi o

second trangfatid wlephétie mpsitr being assodfi@ Withis41d nidbile s&ﬁbﬁah&%%i&l&a” is a

data call, and said call cannot be conpl eted to said

statiofd. = typeof call; and 2. The system of claim 1l wherein sal d nmeans
for determ ning whether .an comng. call .f a bi I, tatlonlsa
data cal |l incl udS€ansyithin Said HLR/SCP, :ﬁgoqaq{ng%e Qﬁf I@%&W@r SBPSi ni ng a
pi | ot nunbegsfgpm said calling party,; - and means
within said O MSC for associating said pilot nunber with-a type of call.

3. The systemof claim2 further conprising means within said O MSC 25
for obtaining a d| al e teI ephon riunber for ,saigd nohile station fromsaid
calling party. he sysiem of sciaim I’f‘éle%tsé}ﬂ & %Itﬁeﬁ?@n%ﬂ’é’?té‘?’ﬁ sai d

e A0t a cRpatk Bt 4R offginaftly mobile switdig Euligh (AMSCRinggfipnds <1 =11 07

recei vi ng ator detéhnising whithér, anlicomitiecall foea dibbile statiod isrdmtta call {nicfudps:fi el d

which is mapped froma calli n% arty Bearer Capability | ndi cat or

(BCl); and means within said SC for receiving an ISDN User Part, User Service
Information (USI) field which is mapped from a calhng party Bearer Capablhty
Indicator (BCI); and

15 means for mapping the ISDN USI field into a service type.

6. The system of claim 1 wherein said radio telecommunications
petwork includes- a serving mobile switching center (serving MSC) and said means
for determining whether said call can be completed to said mobile station includes

20 a paging mechanism within said serving MSC for paging said mobile station and

receiving a page response from said mobile station.

7.  The system of claim 6 further comprising:
“means within said serving MSC for. sending an alert signal to said mobile
25 station; and | | | |
means for detecting whether said niohile station answers said alert signal.

8. The system of claim 1 wherein said radio telecommunications
network includes an originating mobile switching center (O-MSC), a home location
30 register/service control point (HLR/SCP), and a serving mobile switching center
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-18- ans fu. TEPPINg: rne 1TSDN USI field |nto a service

type . I aim1l \/\herelgéar ans for
det er ni Wﬁ@%ﬁé& her sai d Bjﬂﬂm)“'l corrpl eted to sal m) ile
station includes a paging rre s V\m n said 5 S € lpdk-Ag I\/R(‘ for

pagi ng said nobile station and reeew1—ng—a ‘page response flribi SHEET HAS BEEN
nobi | e station. o The system of claijm5 fmgpuu;@g
conpri si ng: -means WI tRPn sai d servi ng MSC*or—send+ag-—an
alert signal to said nobile 10 station; and means for
det ecting \(deeving rMSG),dambhmd manaifonformaﬂimg saidaindomingr ¢allstogsed first
7. The system of claim1l wherein said nmeans fqr forwarding said

i ncomi ng ¢ #Rpsfergumberupan dstrgmining hatsaid jacerame ¢l s Bl datr FlhIpchEss: sai d
i ncom ng cal | 13 datac#sg ﬂ?ﬁ nbbﬁcm%? sgﬁa?ﬁ, bPaSs}ﬂf'd@{a'b sai d
ranster nunbe eco

call with said Secon rans nunber

bei ng assogbmpeidingd pludlity of atahsfer numbers for each moblle Station, ek of 3s5idem of
claim7 further conprising: means for notifying said :
HLR/ SGP t haluralify of seansfer pumbers being associatediwitly a different type of catlsaand f or

Instructing said HLR.SCP ta sen al C r.a nunber t.
said O MSC. means for assoc1atmg99a13 a.ﬂhvgﬁ% g%lgef#?t &mls?egl ‘F}@ glfﬁ'ﬂs aid
means for iRatfermihbé sediglassociated with voice calls. :

0. The system of claim 8 wherein said means for forwarding said
10 incoming call to said second transfer number upon determining that said incoming
call is a data call includes means for associating said call with said second transfer

number, said second transfer number being associated with data calls.

10. The system of claim 9 further comprising:
15 means for notifying said HLR/SCP that said call is a data call; and
means for instructing said HLR/SCP to send said second transfer number to
said O-MSC.
11.  The system of claim 10 wherein said means for instructing said
20 -~ HLR/SCP to send said second transfer mumber to said O-MSC is a Transfer to
Number Request Invoke message.

12,  The system of claim 11 wherein said means for notifying said
HLR/SCP that said call is a data call includes a Service Type parameter which is
25 included in said Transfer to Number Request Invoke message.

13.  The system of claim 12 further comprising means for informing said
O-MSC that said call is a data call.
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HLR/ SCP to send said second t

id OMSC is a Transfer to
stem of -

Nunber Request I nvoke 1

claim?9 \MQP@’F‘FF Lai d means forl| @(‘ﬂﬂ' LR/ SCP qra/sr{gﬂ&oﬁg [

call is a data call includes a arret er which ig—ieluded-in
said Transfer.to Nunber Request I nvoke message. 30 THIS SHEET HAS BEEN

-19- The syst em-of cldim 10REQLACIEBr
conprising means for inform ng sai d -20— OBsCthat——sard
call is a data call after det’érnining that the call: cannot be conpl et ed

to the nobile sta#4ionThe system of claim 13 wherefn said means for info?ming sdi® Osyst em of
- claim11l wherein said nmeans for informng said O M

" that said cM$Cjthatsayheall 52 ;latp call dadudesagRedirestion Bﬁamghmhemqs@ﬁgp. on

" Request Inv ssage whi ch includes the Servi
: Type par. arretgélr?chf mclud the Serv1ce %met?ﬁ
- 10

rom e Servi n

" nunber$, and sa| d55ec6ihesxmgf@m&rvmemsmdrfestdtamfer number is one of a
~plurality of

f h ferred.
D Tin ¢ RGP R Rrn R OR oo H2ord irenste it P OFdbi | e
@{;‘E?‘@ i dafa thdasfPahmberse Whidto# 24l Ry be Qiaﬁ&f@fré%er w-ce control

ile swtching

.15 swtc

. point (HLR/

and a Serving

center (serving VSO, a nmet hod of forwarding a voice

call to a first rans and forwardin data. c a. second
: . n a racl'lL tgfecommumcatlons netvgor% a methocfl o}‘ forwardmg a

transfer nunber,

10

15

20

25

30

voice call to a first transfer number and forwardmg a data call to a second transfer
number, said method comprising the steps of:

determining whether an incoming call from a calling party for a mobile
station is a data call; o

determining whether said incoming call can be completed to said mobile

. station;

forwarding said incoming call to said first transfer number upon determining
that said incoming call is not a data call, and said in‘cominé call cannot be completed
to said mobile station; and |

forwarding said incoming call to said second transfer mumber upon
determining that said incoming call is a data call, and said incoming call cannot be

completed to said mobile station.

17.  The method of claim 16 wherein said radio telecommunications

network includes an originating mobile switching center (O-MSC), a home location
register/service control point (HLR/SCP), and a serving mobile switching center
(serving MSC), and said step of d_et'ennining whether an incoming call for a mobile
station is a data call includes the steps of: |
obtaining within said O-MSC, a pilot number from said calling party; and
associating within said O-MSC said pilot number with a type of call.

"'} ,s Sheet Has Been Rep aced

_ 13. The systemof claiml V\/nerei n said first transfer
. nunber is one of a plurality of voice transfer

ice
MSC.




said nethod conprising the steps of:

determnlnglnthe OI\/BCWnether an.inci ecall froma calli ﬂzgartyfor
20 aWOSIBI26@1st ati on i s 4. I“i ﬂmmi\ rCmsy
determ ni ng whether said i nco conpleted to said nobile

station; forwardi ng sai d i ncegrrg—eatt—t

-said first transfer nunber upon det ermi ni ng THIS SHELTtﬂés BEEN
said inconming call is not a-data call,2zand said inconing ca | - cambbt.AGeD
conpl et ed 25 ~ ‘to said nobile station; and -

forwarding sai d 1gNComMrRadmedhbd ofaamwiﬁﬁﬁiep dﬁﬁs@ﬁgsémmmmﬁnm%ﬂ

det erm ni ng hat said incomng call Is a data cal |,
and said i MB@j agialed telaphommnurb’anr(formdlémﬂbﬁt:(statlon from said calling party. sai d
mobi | e stati on. ' 30 : 15. The met hod of claim 14

wherein said step of determ ning whether an -incomng call for a nobile

d I
T OS2 oS, “Oling BEIor e 16 Rheffin sqig adio Elecoumliealions i

cal | i g pareyworkirstludes an originating mobiksswitchitigi aegtew(omsc;,aa Horft Mgatiomi d pi | ot
nunber V\nthatype of call. The net hod of claim 15
further corfpgisEr/sRTvisscanPlROiRh (HER/SCR)g apsl 2 sgrvmg mpbide switghiag €entee| ephone

17 e (REHBRIETOL nd W oL e s 2 Bl el TR WRBBRer

[ ncom ng C atdtioh Qs a@aﬁc&mllﬁdﬁa@t ion is a data call includes:
receiving within said OMC, an | SDN User Part, User Service | nformatl on 10

(USI) field whi cibtainingep disipd felaphone numben frgmpspid palliog merty Caaid istialed y
| ndi Claot or (tg ﬂone number being associated with said mobile station and a particular type of

call; and
associating within said HLR/SCP, the dialed number with the type of call.

20. The method of claim 16 wherein said radio telecommunications
15 network includes an originating mobile switching center (O-MSC) and said step of
determining whether an incoming call for a mobile station is a data call includes:
" receiving within said O-MSC, an ISDN User Part, User Service Information
(USI) field whieh is'mapped from ﬂie calling party Bearer Capability Indicator
_ (BCI); and
20 deducing from the presence of the USI field that the call is a data call.

21.  The method of claim 16 wherein said radio telecommunications
network includes a serving mobile switching center (serving MSC) and said step of
detenﬂining whether said incoming call can be completed to said mobile station

25 mcludes the steps of: |

paging said mobile station with a paging mechanism within sa1d serving

MSC; and

receiving a page response from said mobile station.

30
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“and deduci ng. ir nmthe oresence of the USI field that the

call is a data cal The' met hod o wherein -
sai d stepw9f98’&€5tzérm ni ng whet jﬂ" E"ﬂll ml ”“fom ng call P(f‘gllrllﬁlgz?o%ué}rpl eted
to said nobile station includ pagi ng sald

nobile station with a paging: rrechanl smwi thin* said servi ng
receiving a page response f.rom sai d nobile station. 20 IS SHEET HA@BEEN
The nethod of claim 18 further conpriskgg the steps of: - REPLACED
sending an alert signal to said nobile station fromsaid serving
det ecti ng whet hep2sai dhemhethel oftddiioRl furthee comprisitg decstépsifgnal . :
20. The nmethod of claim 14 wherein said step of forwardi n%ﬂsal di ncom ng

25  call to ssemfinganplertsigoakiosaidmebile statemiramy Bid.serving Mifa

incoming call is gdesy g? 1sal d cal I WI th
sai d second trang?tgg&?memersgg} ééec%ng&y e?ssé?ﬂél%}stfs nunber being -
associated with data calls. 21. The nmethod of claim 20
further conprising the steps of: 30 not i f‘ill ng said HLR/ SCP t hat
said cdll isad a c &he: mgihad of claim 16 wherein $aid radiet ElegommnAICAGUSSCP t o

300 57 SR S S oriRE s Sy folink Bhiten QSR 4 homedogttisp of
i nstructing réﬁé@r/HTch‘EBntml oint (HIR/SEPY, &ﬁl_ 8l s&@ﬁ@nﬂoﬁﬂé‘ﬁﬁﬁﬁf‘ LG to

said O MSC includes sendi ng: an instruction
(serving MSC), and said step of forwarding said incoming call to said first transfer

number upon determining that said i incoming call is not a data call includes:

10 accessing a database of transfer oumbers within said I-ILR/SCP, said database
comprising a plui:ality of transfer pumbers for each mobile station, each of said
plurality of transfer numbers being associated with a different type of call; and

associating said call with said first transfer mumber, said first transfer number
being associated with voice calls.

15 :

24.  The method of claim 23 wherein said step of forwarding said
incoming call to said second transfer number upon detennihing that said incoming
call is a data call includes associating said call with said second transfer number,
said second transfer number being associated with data calls.

20

25.  The method of claim 24 further comprising the steps of:

hotifying said HLR/SCP that said call is a data call; and

ihstructing said HLR/SCP to send said second transfer number to said O-
MSC.

25 |

26. The method of claim 25 wherein said step of instructing said
‘HLR/SCP t6 send said second transfer number to said O-MSC includes sehding an
instruction to said HLR/SCP in a Transfer to Number Request Invoke message.
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to said HHRISCP in a TI’ ansf er_to Nunher Regquest | nvoke nessage.
23, The nmet hod of claim22iwherein. said: ste&of noti fyi Pﬁyégé R/SCP

that sai WO%20631s 4 data call “mH sl ll:lu tl i ncl ud &rvi ce Type
paranmeter in said: Tra

quest | nvoke message.
24. The method of claim23 furt her conprising inform ng |sg ?WQAmBEJ

10 said call is a data call after determning that thd ca

conpleted to the nobile . Stati-odB- 25 rm* ko
of claim24 wherein said step of informng said O MSC that said -
call is a data .| iThelmethed sfclaimi2f Wheremntshid seeprof notfyMgGalddHLRASCP MSC, a
15 Redi rectj on_Request | nVOk?leq ssae%e which includes_the Service Type

par amet er . that said call is a data calbigclu e gt alfllﬁd‘t“gpéécﬁ?m}i’ﬁ Tupe PATAMEIEr wor k, a
met hod of f.aryar f to a first transfer
nunber and lﬁgg‘@aﬁgﬁﬁgﬁtg Ig%%g%rdk??gﬂm éﬁcégﬂg t a second . transfer
nunber, said network having an originating nobile switching center (O 20
MSC), a home location register/service control point (HLR/ SCP), and a

serviny 2%bi | Bhestuethed iof glaiar ¥ Tcfurthepeqmprisingswforming ridh§)-MSC

conprising the s storing the first transfer nunber
and the sec"i}ﬁtosaf‘#%ﬂillsérd%%@ in said - HLR/ SCP; :

associating the first transfer nunber with a service code fer the first
. type of 25 call, and associating the second transfer nunber with a
- service code for2%he 'EWDﬁhOdOfclmmmyba‘emswhﬂbp of informing sald O-MSC

determnin er..an | Y a nobile
rart on " tnat S Sau 3 o' e Gl fheles sEAARE S S LREApliGh b |

i ncl ugh Ny kS Beisa chlllﬁaug&qﬁelsgrﬁcer sﬂ% &gluest i nvoke nessage sent
30 fromthe HLR/'SCP to the serving MSC, requested servi ce code

I ndi cating the type of call r_equest ed by the calling party;

30. In a radio telecommunications network, a method .of forwarding a |
first type of call to a first transfer number and forwarding a second type of call to
- a second transfer numtier, said network having an originating xﬁobile switching
15 center (O-MSC), a home location register/service control point (HLR/SCP), and a
serving mobile switching center (serving MSC), said method comprising the steps

of: . _
storing the first transfer number and the second transfer number in said
HLR/SCP
20 associating the first transfer number with a service code for the first type of

call, and assocmtmg the second transfer number with a service code for the second
type of call; _

determining whether an incoming call from a calling party for a mobile
station is said first type of call or said second type of call;

25 mcludmg a re(;uested service code in a routing request invoké message sent
from the HLR/SCP to the serving MSC, said requested service code indicating the
type of call requested By the calling parfy; ' _

obtaining an expected service code from said mobsile station;
' including said expected service code in a routin;g request return resuit

30 message sent from said serving MSC to said HLR/SCP;

This Sheet Has Been Relilaced




-22- obt ai Arng—an ex-péCt €d service code from said nobile

equest PR MU osul ¢ neLL‘Sgﬂmﬂﬂﬂﬁmﬂﬂﬂlﬁﬂﬁ om 551 o ser v SESRELRNC L o

HLR/ SCP; det @ing Im sal ¢ HLR SCP, whether said expected
5 ' ' -

servi ce code matches . said requested service code; . : _
determining, in said HLR/ SCP, ‘a forwardi ng nunber associ at|SdiQiSHEELHAS BEEN

request ed service code; . -24endi ng, from sai d |HLR SBEPkACEDai d
O MSC, the forwardi ng nunber associated wth the requested SErvrce
code, upon det er daterimiging masaic HLR/SGPewhetlier1 @id expested senyvicecvde miaiches not

mat ch sai d requested. servi ce, code; and . forwardi ng said

i ncomi ng cafald FRIUEStedSaT¥ict P9 ng nunmber associated with the

requested servic t&?ﬂff]in in said HLR/SCP. a forvardi rhu?nbr' JisBei @hqﬁm@i cations

network, a net hogeo org\k/é%%ﬂlng a fgi rétal 15 mpre g?'csa?l% to a first .

transf er nurdgaestastréioe vadegi ng a second type of call to a second

transfer nunber, said network_ havi n&aan originating nobile _swtching center
|

(o 3. VSC) sengding, pizomosaid HLR/SES) ta said QMSE e s formardipginvmber R/ SCP) |
and a servi . . bi ' ' e {servl. : I.d_pet hod
conpri sing 8‘“2&%&’%@ fehﬂes&\ﬁ' &m&ego&g P%D(ralhr?é: T lfél . rﬂ% g%ffia%@fbg'?&rﬁunber
and the secseivict codisdees notiniatth shid requedteddervice dddey &idP; -

associating the first -transfer nunber with a service code for the first

type of foxwarding faidiBcoming e3llg spdomarding numbes asseciptedvath et h a
service cod : d type of call;

determ ni'ng&\ﬂkg{t‘?#e%%é%g?ﬁ%om ng call froma calli-ng party for a nobile
statigp 25 is said first type of call or said second type of call;
including a requested_service code in a |ocation request invoke nessage
sent f r oAl t helmor wstio delecomempnirationp netyearl, a mptkad efiforwardinga code

i ndi i h || d by.the calli :
bt & ni ngafRL SRR A st i TR B34 FPIWANIEE stedon e Gigaltto
including sgisdcshdPRansPs mhDErC 6aif HeBvdrR HAviRCal bﬂ%g%ﬁiﬁlﬁﬂ)ilé QhvitERingesul t

nmessage sent fromsaid HLR' SCP to said O _
~center (O-MSC), a home location register/service control point (HLR/SCP), and a

15 serving mobile switching center (serving MSC), said method comprising the steps
of:
storing the first transfer number and the second transfer number in said
'HLR/SCP; | |
associating the first transfer mumber with a service code for the first type of
20 call, and associating the second transfer number with a service code for the second
type of call; ' '
determining whether an incoming call from a calling party for a mobile
station is said first type of call or said second type of call;
including a requested service code in a loc_ation request invoke message sent
25 from the O-MSC to the HLR/SCP, said requested service code indicating the type
of call requested by the calling party; |
obtaining an expected service code from said mobile station;
including said expected service code in a location request return result
message sent from said HLR/SCP to said O-MSC,;
30 determining in said O-MSC, 'whéther said expected s_ervice code matches said

requested service code;
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-23 - determining in said O MSC, whether said expected

service.code matches said , - requested Service code; PCT/SEOTIR06L,
requesti wp darasmisai d HLR/ SCP, n er associa i d
requested service code, upon “ﬂ‘ ﬂlmm H"ﬂ sai d expected service code
‘does not 5 mat ch sai d reqgliested sé&rvéce code; BEEN
determning, in said HLR/ SCP, a forwardi ng nunber associ gt Té’ﬁs EET HA S
requested service code; -25sendi ng, from saiid_HL n S-a-el
O MSC, the forwardi ng nunber associated with the reqyested service
code; and 10 sting fror frdiR sHYR IR IR Liorwa g Surfiber asscRiatedl With @aigar di ng
nunber associ at echWl requested servi ce code.

28. In a fegdested sdmcermdmmpan detesminimghatsaidexpected dexvicefapdeadoes mef a fir st
type of call to a first transfer nunber and forwarding a second type of

call to a swghdsaidsrequestedse §‘f‘%er°‘?d§nber sai d network having an originating
oD & SWi Lol N0a62RhRine, T id HLR/S(leQfor@a\k&l%LgH@tdsﬁb lithQhiaser vi ce

control point (HEbe a‘'serving e SW tc I ng center

(servi §g Mfequesiéd ghrvieélacdh conprising the steps of: storing
the first transfer nunber and the second transfer nunber in said

HLR/ SCP; 20 sending, fremssaid HIRPCH do rsaids O-MS6h sthe (fopwarding prmbery

service code far r all, and associ atd ng the second
transfer nufif8rd %dtvﬁﬂ}ah] Ml ce c%&ecef%rde edcsecond : type of call;
det er mi ni ng whet lgtvasdin. dg QEDHEREing 2kl td saidforwading mgnbediabiociatsd withede | e
- station is said first type of call or said second type of call; 25

i ncl udi ng arequgsted sasdicespde.ce code in a routing request invoke nessage sent
fromthe HLR/'SCP to the serving MSC, said requested service code indicating

.J

t he tQBe ' - of call requested by the calling party;
.sending a pagi ng35i gngy at@dRdAkeRcHMRivnfafibR hétRorkS & Rethdd iof FoSwa8ml a
i ncluding said request ed service code;

“l first type of call to a first transfer number and forwardmg a second type of call to
l a second transfer number, said network having an originating mobile sw1tchmg
center (O-MSC), a home location register/service control point (HLR/SCP), and a
15 serving mobile switching center (serving MSC), said method comprising the steps
of: _ _ _
storing the first transfer number and the second transfer number in said
HLR/SCP;
associating the first transfer number with a service code for the first type of
20 call, and associating the second transfer number with a service code for the second
type of call;
determining whether an incoming call from a calling party for a mobile
station is said first type of call or said second type of call;
) including a requested. service code in a routing request invoke message sent
25 from the HLR/SCP to the. serving MSC, said requested 'scrvice code indicating the
type of call requested by the calling party;
sending a paging signal to said mobile station, said paging signal including |
said requested service code; |
obtaining a page response from said mobile station, said page response

30 including an indication that said requested service code is rejected;

This Sheet Has Been Reilaced




30 obtaining a page response fromsaid nobile station, .said. page

irgsrgjn:g{o%mﬁn i ncl udi ng ﬁm"nmlmlummﬂmt sai d requeféﬁgnmydlce code

i ncluding, in a routing requ’éstc retuMn fesul t massage sent fromsaid

.serving MSC to said HLR/ SCP, an Access Denied P 'Tﬂffebﬁfgg —to
service rejected by the ' nobi |l e station; :

determining, in said HLR/ SCP, a forw&édi ng number assoc

request ed servi ce code; - sending, fromsaid HLR/ SCP to sard

O MSC, the foriecleding, meanmouting request retyem rashly megsage senttfrom said sesvingl ser vi ce

code; and f or,war di nconi call to said forvvardl ng
nunber asJYeFap said HLRB{SCRean Access it q%g%l&a&xggteg @9‘3& SEVES agect_eﬁgb

29. The rHPé%OS‘i’atﬂfn claim 28 further conprising the steps of: o
recei ving ‘said pagi hg signal in said nobile station;

anal yzi ng sai d deteyndningdirssaid HER/SCBea forstandieg numbsnasiogiated mgthssaghal ;
determ ni ng whet her ;said nobile station is currently able to accept t he
type df 15requestedSETViceseadei ated with said requested service code; and

ol uding sai d dfipalaan bl IOREe’ SOUATOIMSE! e fordliind JufiBkeCted, 11

sai d éponse upon determ ni ng t sal lon is

currently asgrtcmhi emhahamqa&ted service coddﬂandype of call assoctated with said
request ed servi ce code. a radi o tel econmuni cati ons

network, a net rf@awsdmg@amw Gallitp sajd forwardmg nw;ab@r associated with the f j r st

transfer 0 rding a second type of call to a second
transfer %e%{edasggué é vvor k -having an originating nobile switching center

(O 10 MeC), a horre | ocation register/service control point (HLR/ SCP),
and a serving mobi l e switching center. (serving M5C), said nethod
conpri si ng t he 3% epsThs methgd of claim 32 ersqomprrsglguhesweps of: transfer number

and the second Lt anehhid PAgme sigd 37554 mobile station;

analyzing said requested service code included in said paging signal;
determining whether said mobile station is cﬁrrently able to accept the type
15 - of call associated with said requested service code; and
including said indication that said requested service code is rejected in said
page response, upon determining that said mobile station is currently not able to

accept the type of call-associated with said requested service code.

20 34. In a radio telécommunicati_ons network, a method of forwarding a
first type of call to a first transfer number and forwarding a second type of call to
a second transfer number, said network having an originating mobile switching
center (O-MSC), a home location register/service control point (HLR/SCP), and a
serving mobile switching center (serving MSC), said method comprising the steps
25 of: | _ _ _
. storing the first transfer number and the second transfer number in said.
HLR/SCP; o
associating the first transfer number with a service code for the first type of
call, and associjating the sec_ohd transfer numbér with a service code for the second
30 type of call;
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HLR/ SCP; asseeLaLL_ngM_rtransfer nunber with a
service. code for the first type of , and asso%iqz% ' 915 second
t ransf er WQBRE62Ini t h a servi ¢ ﬂ cond {%@’9 all; 30
det erm ni ng whet her an i ncomm fm "'"cmm”ml 1ing party for a nobile
station Is said first type &t falf or said sec SRS ;

- t HAS) BEEN

- 25- i ncluding a service type paraneter
request invoke nessage sent - . frpmthe HLR/ SCP t o t he BEPLAQED MSC,
T Oor cattTegueste

sai d service type paranmeter indicating the type
by the call'ing pddtérhiining whether an incoméig! eﬂnﬁpnﬂs daana;bailtySﬁfrVd fbbEC

whet her the type of call requested by the cal l'ing party i-s supported
by the ser vitatipn\iS@aid first type of call or saj sﬁcgudng:equa ; routing request return

| f
o ﬁﬁ??gepseéﬁpwéﬁ@g%@eﬂw @retn@tsr inp sepisy Tgah Bvoke HeazCien 1 \ec

upon det er nir s@pt&me% M@Csdmes%rﬂeé @H@Q%ﬂetérhﬁdﬁ:ﬁ}?g @k
cal | requeste e calling par determning,” in said
HLR SG&P, a tfypewﬁcall mgluaswdaby ttm:atlmgapaﬂy with said service type

par aneter; aid HHR/ SCP. tg said Q. MSC, the

f or war di ng nunbegetermining i mg éervgt?e&’fﬁ] elhﬁ’éﬂ?é)’?ﬁ efecaﬁ)lfﬁﬂuﬁﬁdéﬁb@’ér and

f orwar di ng I aiveh rdi ng nunber assoei ated with the
15 ser vr%@%%wgrsgﬁ%&@d byttﬂﬁ gfpfs&a 31. The net hod of claim 30

further conpri siingludiiz| &1 a kdutingtrequest return result iedsegesent HOm fAidsdrvinger vi ng
M5C whet her the type of call requested by the calling party is
supported byk g HLRGF Wb @n Agcessshbenied Barameter set to service rejestaddihiea pagi ng

Servidd ﬁ%&%ﬁ N s kA S e

type of call requested by the calling party;

determining, in said HLR/SCP, a forwarding number associated with said
service type parameter; '
sendmg, from said HLR/SCP to said O-MSC, the forwardmg number

15 - associated with the service type parameter; and '

forwarding said incoming call to said forwarding number associated with the
service type parameter.
35. The method of claim 34 further comprising, after the step of

20 determining in said serving MSC whether the type of call requested by the calling

~ party is supported by the serving MSC, the steps of:
sending a paging signal to said mobile station, said paging signal including
said service type parameter, upon determining that said servmg MSC supports the
type of call requested by the calling party; '

25 ' obtaining a page response from said mobile station, said page response
including an indication that the type of call requested by the calling party is rejected
by said mobile station; and

including, in a routing request return result message sent from said senring
MSC to said HLR/SCP, an Access Denied Parameter set to service rejected by the
30 mobile station. I —
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call requested by the calling—par L"; - obt ai ni ng a page
response_from sai d mobile stat sponse sy di ng an -
i ndi cat i 1P B892 he type of ca“gmlﬁmmn%mﬁhb cal l'i ng par‘%y I s rej ect ed
25 by said nobile station i'|nclu e o ottt
request return result nessage sent fromsaid serving - T S%Ttw\ Eﬂ\?
" HLR/ SCP; an Access Deni ed Parameter set to service rejedted bRERIACED

nobi l e station. 30 - 32. -28Fhe nmethod of clarm 31 Turther
conprising the steps of: rece|V|ng said paging signal in
sai d nobile stat36on; The method of claim 35 further comprising the steps of:

- 26- anal yzi ng sai d,  service, type paraneter i ncl uded in said
pagi ng signal ; receiving said Pagmgéé&né}ﬁiﬁqf@%"eﬁtﬂ@n’sal d nobile station is
currently able t cen l th said
service type paragmngt g%staxdt%?vxw&se%];rameter mdﬁ&}d udi g%ﬁmgssg% ‘page
response, the i njbteemiding whbér saiibmiopile s@fios & durfefifly @ble@d abeept theltypd he

calli % part is rejected, upon deternmning that said nobile statl on is
curremtly © call asmmtqbwshsa;daweqsttypmpampp@r,omdcal| associated with said
request ed. servi ce. &1d

, in said page response, the indication that the type of call requested
by the calling party is rejected, upon determining that said mobile station iSTcurrently
not able to accept the type of call associated with said requested service code.

10
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