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station. ase statiron with three separate sectors w make t he

si t uat i ondsleirmind Whehmsition obany subscriber terminal initiating an emergency call with
a resolution of 50 meters at the finest. The location information can also be
15  utilised for commercial means, for example, for determining various tariff zones or
implementing a navigation service for guiding the user. Location services (LCS)
have thus far been developed primarily for applications in circuit-switched cellular
radio networks such as the GSM system (Global System for Mobile

Communications).

20
There are various methods for implementing the location service. On the coarsest
level, the position of the subscriber terminal can be determined by the identity of
the cell serving it. This information is not very accurate, as the cell diameter can
be tens of kilometres.

25

A more accurate result can be obtained by utilising timing information of the radio
connection, for example Timing Advance (TA), as supplementary information. In
the GSM system, TA will indicate the position of the subscriber terminal at a
resolution of approximately 550 meters. The problem is that if the cell uses an

30 omnidirectional antenna, the position of the subscriber terminal can only be
determined as being on a certain perimeter drawn around the base station. A
base station with three separate sectors will make the situation slightly better, but

even in this case, the position of the subscriber terminal can only be determined
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Measurement Unit (LMU), sited at a known fixed pomt The location of the

subscriber terminal will be determined from the geometrical components

calculated from the time delays.

20  Another method for determining the position is to use a GPS (Global Positioning
System) receiver fitted into the subscriber terminal. The GPS receiver will receive
signals from at least four satellites orbiting the Earth; from these signals, it is
possible to calculate/determine the latitude, longitude and altitude of the
subscriber terminal. The subscriber terminal can either determine its position

25 independently, or it can be assisted. The network component of the radio system
can send the subscriber terminal an assisting message to make positioning
quicker and thus reduce the power consumption of the subscriber terminal. The
assisting message may contain the time of day, a list of visible satellites, the
Doppler phase of the satellite signal, and the search window for the code phase.

30 The subscriber terminal may send the received information to the network

component that will then perform the actual calculation/determination of position.
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bet ween t pgItYRCARYDDI | e Switching Center) and the BSC (Base Station

Controller), and another SCCP will be between the BSC and the SM.C ( Serving
25 MoWl | e Location Centre) in use. The SCCP connection is of the type known
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15  the data link layer and in higher layers. Thus, the SMLC network element will

perform the actual positioning calculations/determination by request.

In the case of either a Mobile Originated Location Request (MO-LR) or a Mobile
Terminated Location Request (MTLR), the latter originated by an external client,
20  two SCCP (Signalling Connection Control Part) connections will be opened to
access the functionality at the network level; SCCP includes provisions for
exchanging messages required for determining the location. One SCCP will be
between the MSC (Mobile Switching Center) and the BSC (Base Station
Controller), and another SCCP will be between the BSC and the SMLC (Serving
25  Mobile Location Centre) in use. The SCCP connection is of the type known as
connection-oriented. Each SCCP connection has its own identifier (SCCP

Connection ID) that can be used to establish an association.

After opening these two SCCP connections, it is possible to pass a location

30 request to the SMLC; the BSC will forward the positioning messages between the
mobile terminal and SMLC over the radio interface. The same connection can
also be used to pass BSSLAP (Base Station Subsystem Link Access Protocol)
messages between the SMLC and the base station serving the subscriber.

Because it is the responsibility of the Base Station Controller (BSC) to direct the
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switched communications. The difficult part is how to establish signalling between

three parties: the SMLC, the MS and the SGSN (Serving GPRS Support Node).

The SGSN is known from the GPRS (General Packet Radio Service) system. A

specific difficulty is that the PCU (Packet Control Unit) is not able to associate

20 communications through the Lb interface with the communications of a specified

terminal.

In packet-switched radio systems, such as GPRS or EGPRS (Enhanced General
Packet Radio Service), not much attention has been paid so far to the

25 implementation of the location service. EGPRS is a GSM (Global System for
Mobile Communications) based system utilizing packet-switched
communications. EGPRS utilises EDGE (Enhanced Data Rates for GSM
Evolution) technology to increase the communications capacity. In addition to the
GMSK (Gaussian Minimum Shift Keying) modulation normally used with GSM, it

30 is possible to use 8-PSK (8-Phase Shift Keying) modulation for the packet data
channels. The primary target is the implementation of non-real-time data
communications services such as file copying and Internet browsing, but also
real-time packet-switched services for speech and video transmission, for

example, can be implemented.



channel s. The primary target is the inplenentation of non-real-tinme data
communi cations services such as file copying and I nternet browsing, but

al so reavoevy/ms7packet -switched services for speech and viPdesiotioegsn ssi on,
for exanple, can be inplenented. WO 02/35877 PCT/F101/00909 5 To transfer
the information required by the positioni ng methods described above,
packet-swi tched radi o systens require a packet-sw tched transm ssion
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i mpl enent éa1EpYRESEABT 1N “Ehﬁé associ ati on between the packet-switched and
circuit-sw tched nessages, or, for exanple, by establishing an association
25 between the packet-swi tched and circuit-swi tched protocol |ayers.

Fur t her noiTeg iden obirtneqnbeehhtrﬁementiﬁn istie utiliseeothqrackehewiisketi ati on can be
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15 between the appropriate network elements for positioning a subscriber terminal in
a packet-switched network. Particularly the idea of the invention is to use a
circuit-switched connection between the Base Station Controller and the Serving
Mobile Location Centre, and a packet-switched connection between other
network elements. In the invention, an association between the packet-switched

20 and circuit-switched functionality is established in the Base Station Controller.

In a preferred embodiment of the invention, the said association can be
implemented by establishing an association between the packet-switched and
circuit-switched messages, or, for example, by establishing an association

25  between the packet-switched and circuit-switched protocol layers. Furthermore, in
an embodiment of the invention, the association can be established as a table
associating the packet-switched message identifier with the circuit-switched

message identifier.

30  An embodiment of the invention utilises signalling based on the SS7 protocol
between the BSC and the SMLC. The CCITT SS7 (Signalling System 7) protocoil
is a signalling protocol widely used by telecommunications operators; signalling

between network elements is carried by protocol layers on a specific signalling



30 An enbodi nent of the invention utilises signalling based on the SS7
protocol between the BSC and the SMLC. The CCITT SS7 (Signalling System7)
pr ot ocol wd82/35837 gnal | i ng protocol w dely used by tel econPONFBANIVAS
operators; signalling between network elements is carried by protocol

| ayers on a specific signalling WO 02535877 PCT/ F101/ 00909 6 channel. The
protocol |ayers used are highly uniform in accordance with the
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| ocat i on REHHQTENG ,bgﬁq/%er( Bf et‘?@""@f‘?gtﬂnp-%WJi%@%@hﬁa?Mn@ﬁ@i ng SS7
signalling). According to a second aspect of the invention, there is
presented a system for positioning a subscriber termnal in a
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present-day circuit-switched positioning (because the extra information needed

for positioning is transmitted in the transport layer), so that positioning in a

packet-switched network can be implemented using a location centre from a (oid)

20  circuit-switched network (using SS7 signalling).

According to a second aspect of the invention, there is presented a system
for positioning a subscriber terminal in a packet-switched mobile telephone
network, said network comprising a core network element, base stations, a base

25  station controller controlling the base stations, and a mobile terminal of the mobile
telephone network; and the connections in the mobile telephone network are
arranged in a packet-switched fashion, and it is characteristic of the system that
it comprises

a location unit for determining the position of the terminal, functionally

30 connected with the base station controller of the mobile telephone network, and
that the connection between the base station controller and the location unit is
circuit-switched, and the said base station controiler comprises

both circuit-switched and packet-switched functionality for processing

circuit-switched and, respectively, packet-switched messages,
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specifd c elemmnirﬁmrcauaohetb@mma rholeil pemketungdtioch systwml theéeaid element

circuit-switched f ti lity. .20 Th f nb nt f t.
Chvent | onCemensig eeRre I opianen R aasReR e S R TORA L T PraChetfigd and
system aC?Q&@t%&%eﬁhﬁeéﬁ@%@t it AchAYetetiBlc bPtHeOtRBrioeRid it $hatlit 1S 25

possible to avoid using different device for inplenenting a packet-sw tched
| ocati on sempiises Additionally, according to the invention, no |arge

modi fi cations Jr[noeans for implementing circuit-switched functionality for processing circuit-

15  switched messages, and
means for establishing an association between the circuit-switched and the
packet-switched functionality for the transmission of data related to a specific
communication between the packet-switched and the circuit-switched
functionality.
20
The preferred embodiments of the invention are the subject of non-independent

patent claims.

A method and system according to the invention have the following benefits. It is
25  possible to avoid using different device for implementing a packet-switched
location service. Additionally, according to the invention, no large modifications to
existing device are required, and signalling in the network becomes more
uniform, and a relatively fast location service is achieved that can be
implemented in the current packet-switched network in a relatively quick and, for
30 the network operator, relatively cost-efficient way. The location service becomes
faster when in certain cases, no specific packet data connection needs to be

opened between the terminal and the location centre.



exi sting device are required, and signalling in the network becones nore
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the circuit-switched protocol signalling over the Lb interface

Figure 1A shows an example of the structure of a cellular network;

Figure 1B shows a more detailed block diagram of a cellular network;
15

Figure 1C shows a circuit-switched connection;

Figure 1D shows a packet-switched connection;

20  Figure 2 shows an example of the protocol stacks in specific parts of the cellular

radio network;

Figure 3 is a flow chart illustrating the operations performed in the positioning
method;

25
Figure 4 is a signal sequence chart illustrating the signalling performed in the

positioning method;

Figure 5 shows a block diagram of the implementation of base station controller

30 according to the invention; and

Figure 6 shows the circuit-switched protocol signalling over the Lb interface

according to the invention.



according to the invention. WO 02/35877 PCT/F101/00909 9 DETAI LED
DESCRI PTI ON OF | NVENTI ON Referring to Figures 1A and | B, a typica

st ruct ur avob2/3s8packet - swit ched radi o system together w PaT/FI0g/00999erf aces
to the fixed tel ephone network and the packet 5 transm ssion network, wll
be described. Figure 1 B only containg the bl ocks essential to the
description of the enbodinents, but it is clear to a person skilled in the

art that ppemyiEep DRsCRePTOWIGhedvERITIONar radi o network al so conpri ses
ot her functions and structures whose detail ed description is not required

here. The radio system can be, for exanple, a GSM based GPRS or EGPRS, a

here. sy _ ‘a GSW ba GPRS,
il 1 pl o Reieting o FialpeRANIRL R B E e bl p Rk SRRl o T

network syston kogetden with ie intbfsced id Bedixddttblephadé aetvedrivamkl the malkeed
GERAN (GSM Enhanced Radi o Access Network), ere the radio interface is
never thel E38SRISSIRYY ﬂ%rw%sw@@@&?%a% ‘w‘la@(@r *@@@!y entains4be §1qGkEer f ace

utilizingg O'ﬁimﬁﬂﬁgib%h of e SRBEANRNO bR it iE'CRIMT &S alder8Bd shiffeliS

mai nl y base mai n  conponents of the noblle tel ephone system
are the CortbeNet that la t@ical peckeVEBitcHed celatlan rldicRaciworidatsessonetises k, al so

R O T Sl T X T T

cal l ed | urh@ndgibh§sfirh chAhR! fEahfives & i RANcawbREBriEsGPRY, @d Uu. UTRAN
is conprised of Radi o Network Subsystens RNS. The interface between 25

RNS' s1G s Jalvessrl INobileRNSeplons fypstiese IMFS atilziag ¥ViNebawd koderRivisiarer RNC as
| : Node B' s. The interf bet RN B i |l ed

'ib, The FRGE ATRORe R e ritie Wi St gl MR Re B denith o 1A

by the | efstqitiiked inANS WIATSatge el thalrbeld RasernSsaldies GERIRANS(GSM( BSS), a

nore traditional term So, the network conponent of the radio system

conpri sesEnhaneediRadieeborase NewoTRAN herel then@divinterfrasnsmevenhelpss a
description. L1} EEREESsd AdiSintEhdbe! O % BaREh# B\ flizingEhEeM | | be

clarified
15  modulation.

The description of Figures 1A and 1B is mainly based on UMTS. The main
components of the mobile telephone system are the Core Network CN, the UMTS
Terrestrial Radio Access Network, also known as the Radio Network UTRAN,

20  and the subscriber terminal, also known as the User Equipment UE. The interface
between CN and UTRAN is called lu, and the air interface between UTRAN and
UE is called Uu.

UTRAN is comprised of Radio Network Subsystems RNS. The interface between
25 RNS'sis called lur. RNS is comprised of a Radio Network Controller RNC as well
as one or more Node B's. The interface between RNC and B is called lub. The
range of Node B, also known as the cell, is marked in Figure 1A by the letter C.
RNS can also be called Base Station Subsystem (BSS), a more traditional term.
So, the network component of the radio system comprises the radio network
30 UTRAN and the core network CN.

The description in Figure 1A is on a very general level, so it will be clarified
further in Figure 1B by showing the components of the GSM system that roughly

correspond to each component of the UMTS system. It should be noted that the



further in Figure 1 B by showi ng the conponents of the GSM system t hat
roughly correspond to each conponent of the UMIS system |t should be

not ed t havoohassVWwO 02/ 35877 PCT/ F101/ 00909 10 descri pti onPeTveum/obmpe i s by
no nmeans bi ndi ng, but rather suggestive, because the responsibilities and
functions of the various UMIS conponepts are still in the design stage. 5
The subscriber termnal 150 can be, for exanple, a fixed termnal, a

term nal gdddi ﬁgn Tsﬂo@vlnvl’?é?b% By n8" @ar@ﬁlham bhEFdth B@ﬁvé %c%u@@t wor k
P e S

i nfrastructur i's conprise Net wor systens RNS, al so
known as tBasres;snrmblbhes aydfMIonqbéth@mrmuSelﬂW&Cﬁnmwtema%ﬁl insthe
conprised,of a Radio Network Controller RNC, also known as the Base
Station CHWYOFIE9E 102, and at |east one 10 Node B, al so known as Base
Station 100, operating under the control of the RNC. The Base Station 100
conprises a nmultiplexer 116, several transceivers 114, and a control unit

118, d&ontThee sub@srtbm teyprinak 1 Zhcast be.rfanssemple. @ fixed terminglila lepninedr 116,

by 15 seviid] B2 10l oL PPl Mdicrs ERLbE PN RE AR BOTTRRAE oo
t r anscei Vigrcdnigkheldroftiedib aeaws taB iliggy sldiis MNS calsokpdw dsBadeeSanibenna uni t
112 which is used for inplenenting a two-way radi o connection Uu to the

subscri bePystemsi mae Rastio Nejwor $WY§F%“CRN$H%%@D{'§%§Wﬁ%’(P HIStWREK t wo- way
radi o 2008:9’1'?5‘!?9‘1&95 Do R F A (Ehteeéé(séjg %tf&ﬁ%oﬂipcﬂleparﬁﬁ, %é%‘ta %%SFBHQ ol | er
) ng matrix an

RNC (reference nprises a group a control
uni t 1024.Ndde Bgrammkmwm eblawerﬁtahmn(1G)QOopesrauB@dnﬂenrtheswmmhbﬁtlnevl@Nﬂe and
data and for connecting signalling circuits. The base station 25 system RNS
conprised of the base station 100 and the base station controller 102 also

i ncludes fpd B%@é@ggén }&8 coﬂiﬁ;s@?)ﬁ%&% le%W%;i&/e%l tPARR R h 94 and

controller 102 and base station 100, a di vi si on of tasks
bet ween tmeantrcla.mma‘r& apereHiioribe opetaiion3 transiceivers 4t4 and mulpipleaét y, the

b i 5. ible f he .. i npl f the rad h
- the. mehiiorTrCR AR oG8 S placd s TRIRCAT. EheRd Penh a8 4B ar |y
manages e el ttAvdcesierdBNAgRBRAE trehsiadich channel 160.

The transceivers 114 in the base station 100 are connected to the antenna unit
112 which is used for implementing a two-way radio connection Uu to the
subscriber terminal 150. The structure of frames transmitted on the two-way radio

20  connection Uu is accurately defined.

The base station controller RNC (reference 102) comprises a group switching

matrix 120 and a control unit 124. The group switching matrix 120 is used for

switching voice and data and for connecting signalling circuits. The base station
25  system RNS comprised of the base station 100 and the base station controller

102 also includes a transcoder 122.

The physical structure of base station controller 102 and base station 100, as well
as the division of tasks between them, can vary depending on the

30 implementation. Typically, the base station 100 is responsible for the
implementation of the radio path in the manner described above. The base
station controller 102 typically manages the following: management of radio
resources, control of channel switching between cells, power regulation, timing

and synchronization, and paging the subscriber terminal.



resources, control of channel sw tching between cells, power regul ation,
timng and synchronization, and paging the subscriber termnal. WO

02/ 35877 WRC01/858071/ 00909 11 The transcoder 122 is typi cal PgTFICa0®E as

cl ose as possible to the Mobile Switching Centre (MSC) 132, as the voice
data can then be transmtted in the ppobile tel ephone system s format

bet ween the transcoder 122 and the base 5 station controller 102, thus
savi ng transm ssion capacity. The transcoder 122 converts between the
different digital voice coding formats used in the public swtched

t el ephoneTinetransdodend 2he typdilly lbedtephasn@oseeaswoksibleoio tbgdﬁqﬂbi@ it can

convert fromthe 64 Kkbj f in the fj ed net wor r f or mat
used in @WEC‘E'BQIQﬂrﬁ‘ie Méé“gét%m? (Pt d@ tgenv@ {Eﬁt‘?fi‘ h?/l ce _
versa. Theohed (tjlélé \ARYIn&Erotnat bBtWee@ﬁh@'t%%é@éVf@Zﬁn@ rmértawe detail; it
shoul d be note th ou that no ot her data but voice will be subject to

converssi ostation t:hetrmlteatrﬂé)@oﬁms gaing traesmmsmrmapmttv Tilxa trppeesiars! 2al |

trol, nobi t t d
i gnat || ngoreelsHkIVESR Bl isbe R i yOsia T BrE S LR R e phone
syst em i ndyiigsddueldpr@ne tHétwbeeand RN-adid tetétmdﬂ@vneﬁwoﬂelfat éxhrhgle, it can

circuit-switched transm ssion in the core network gure 1 B shows the

Mobi | e Swierptsirhigoradhe 64 kiigs formahdn derined nepdeark e @th?"efOIth us@inswi t chi ng

matri x 12 &S o | es) into
the Pubi 1 Bogn BRI RIS ERTREL "¢ B 208N RS e T i ng
cent r@ 13gevieadill nbthd BSC@@séCBheretman@rmMaIQm stefuld bk nMéd thoegh, a‘laati GPRS
network. In the public switched tel ePhone network 134, a téq § term nal
136 i s a tomthaidalnart Yaite YilbRe sgpiesh D QOWVWP‘(‘I‘N apsPIsE¢Pces DI gi tal
Net wor k) tel ephone. Packet transm ssion will be carried out via a data
communi cati ons network, such as the Internet 146, from a conputer

connect edThe cohizolmotil 124 petfephonall systta mbbiity managemenb| gatherompat er 152
connected tq th ubscri ber term al 150. In place of a conbination of

subscri be“?taf'%tl' PrMalipy RdR9RAHI% conputer 152, it is possible to use,

for 3@ exanple, a WAP (Wrel ess Application Prot ocol) t el ephone or a device
of the
The core network CN is comprised of the mobile telephone system infrastructure

outside UTRAN. Of the device related to circuit-switched transmission in the core
network CN, Figure 1B shows the Mobile Switching Centre 132.

20  As can be seen in Figure 1B, the switching matrix 120 can be used to make
connections (shown with black circles) into the Public Switched Telephone
Network (PSTN) 134 via the mobile switching centre 132, and into the packet
transmission network 142, such as a GPRS network. In the public switched
telephone network 134, a typical terminal 136 is a conventional telephone or an

25 ISDN (Integrated Services Digital Network) telephone. Packet transmission will
be carried out via a data communications network, such as the Internet 146, from
a computer connected to the mobile telephone system 148 to a portable
computer 152 connected to the subscriber terminal 150. In place of a combination
of subscriber terminal 150 and portable computer 152, it is possible to use, for

30 example, a WAP (Wireless Application Protocol) telephone or a device of the
Nokia 9110 Communicator type, integrating a mobile communications terminal
with a PDA (Personal Digital Assistant).



Noki a 9110 Conmuni cator type, integrating a nobile comrunications term nal
with a PDA (Personal Digital Assistant). WO 02/ 35877 PCT/F101/00909 12 The
connect i om0 bysi®een packet transm ssion network 142 and sweCTRiom@ogont ri x

120 will be established by a support node 140 (SGSN = Serving GPRS Support
Node). The purpose of the support nodg 140 is to transfer packets between
the base station systemand a gateway node (GGSN = Gateway GPRS Support 5

Node) 144ph angnh&tiepestivbas halket P Rissibh RtNbSIABERd BRAtchipE Thagk 150
within its operating area. The gateway node 144 connects the public packet

t ransm ssi2hwilebevestabligiediby b suppertpaxieet4d (SBSNi 3 Seonng &RRS ISuppert The
Internet Protocol or the X 25 protoco .can _be used,ip the interface. By
usi ng encﬁ%@%ﬂ' jﬁf&ﬂrp?%ogﬁﬁeﬁh&wﬁt@%ﬁﬁ 1Py rﬁﬂs&f‘é p[aﬁge{]snkgeeyvﬁgp t_g?r ucture
of paCketbégélﬂ%ﬂbﬁ%y%rrﬂﬁﬁ&\@rd[étéﬁgy hoaa(GEswebhewaRAGRRIS Sugpet ssion
network 146, so fromthe point of view of the public packet transm ssion
net wobk 1Mede) Wt mrskietkaepdrantk afdhe mosiionmf lsubagrites daninpk BSQWitinbitret :  t he
publ i c packet iﬁraﬁsgri ssion network 146 can send packets to a 15 subscri ber
term nal ci%?faF 9Fhe? subnet and can receive packets fromit. Typically, the

packet transm ssion network 142 is a private network utilizing the
Internet Protocol and carrying signalling as well as user data. The

st ruct ur el ¥ gpiRvahRRdR 1 44 £aPNRER TNAPYDYIG BRRKGH ERABBISSIA BRRYAEKIAD WiKt| udi ng
Its ar Ch'thgga%rkst ?rQHsr%%sFHn%é%@BHﬁ@g.'@% I8 PRABES) d?ftﬂ{e%% ﬁkﬁxﬁ&- The
ac 46 ca nmpl'e, the

public p transm ssion network n be, ftfor exa gl obal

| nt erl@et ; can besedah tHelBtartauee Byadingentapdutationx Hrpd@tewayserdect4Laitput er
wants to  transmt ckets to,th bscri.ber term ngl 150. 25 Fjgure 1 C
Shows hodnedns aypr Lol ROt parkericarblrSamAsorE JH280ma diapibEhed

bet ween t hh&d; 1Rl 485 i 1 ne

net wor k @%ﬁgﬁgl36.loﬁ ﬁé@hdgﬁpidrgﬁ%?a%a{n%@gﬁéﬂ\g?\’z\gf}tﬁggglﬁfg the flow
of data tthamemissiomenetwpst &46.ithe Plackal trananniesibacetwad 142 looks fike @nt enna 112
to the transceiyer 4, fkon?BO there Itikp{ ed inéhe lgu(lttiplexer 116
through tHHPNGHERELE FRCKRTRAEMITBEN WO can send packets toa

15 subscriber terminal 150 in the subnet and can receive packets from it.

Typically, the packet transmission network 142 is a private network utilizing the
Internet Protocol and carrying signalling as well as user data. The structure of the
network 142 can vary from operator to operator, including its architecture and

20  protocols below the Internet Protocol layer.

The public packet transmission network 146 can be, for example, the global
Internet; a terminal 148 connected to it, for example, a server computer, wants to
transmit packets to the subscriber terminal 150.
25
Figure 1C shows how a circuit-switched transmission channel can be established
between the subscriber terminal 150 and the public switched telephone network
terminal 136. In the figures, an intensified line shows the flow of data through the
system in the air interface 170, from the antenna 112 to the transceiver 114, from
30 there multiplexed in the multiplexer 116 through the transmission channel 160 to
the switching matrix 120, where a connection has been established to the output
going into the transcoder 122, from there via a connection made in the mobile
switching centre 132 to the public switched telephone network 134 and its

terminal 136. In the base station 100, the control unit 118 controls the multiplexer



the switching matri x 120, where a connection has been established to the
output going into the transcoder 122, fromthere via a connection nmade in
t he nobi Ive0 0%38887Thi ng centre 132 to the public sw tched terCEploneonet wor k
134 and its termnal 136. In the base station 100, the control unit 118
controls the nultiplexer WO 02/35877 RCT/ F101/00909 13 116 in performng
the transm ssion, and in the base station controller 102, the control unit

124 cont rp|sid beriSihihg M GamBrhlssionl RdlR tHERKSsd BRitieRChRRbIGOMEGh ON.
Figure 1 D shows a packet-sw tched connection. A portable conputer 152 has

5 now beesordonnadtied cantraietreudyeitohingematéx h20 i make(theerrenceoriri®tion. Fi gure
1 B). The intensified |line shows the flow of transmtted data fromthe
server conmputer 148 to the portable conputer 152. It is of course possible

to transnFiyuet B sHows & PackdisvarpedidopndlieetA portatlBaonsuted 152mbEe
portabl e conputer 152 to the server conputer 148. The data fl ows through

t he syst MW heeReoaneciast terthasebselibss tkmanal UEdrefsranse 19 indiiguieat?). 170,

f h 112, ; q i
the mul't1 DReTBrRs e ihe shifs maRS T ehshides B8 P The SPEIE ALY The¢ "
Figure 1 B)8 tartHdhsorddlhie comipatdraic. 1tds b eosmistpidishle tatransmit 2dta alsbeane a

connection has been established to the out R%t goi ng into the support node
140 in t HBe@pPRosttedirgstion fthalist iemdhp moriabifoermpuisr 16Rdo 4 sewer| be 15

transmtt i } ; oL way
node 144, c%%%étgtq gdwﬁ %%t%ﬁaeﬁ%@%ﬁ@%?ﬁ%tg %t?ﬁi\lé r#gé frc')ﬁtresr)\%tg gbélgsﬁg%@nd its
servdf casrfhe ¥m id&fadeot7(; Ifienn the aliegnads 2ltoChatdinkcdivelol atarshfoema case

wh bot i i.t-switched 20 and ket-switched data is t itted at
the cane Pefemutpieved i ReveriHeres s T6 HiRuoR o beSimraehansiohon, as.

capaci ty cffor ehde Meb itBRMd 352 i theUiis S5 RS u{é@ﬂ&ﬁ%ﬂiﬁ@ope

r
utilised packet - sw t'che ransm ssion I1n a flexible is al so
possi bl e Wheroaspnoettian et berrk esiablishatbtocihe cuitputgeing ndol thkaseppart

transmtted; the.net K is us 0 for packet.-sw,tched data. This makes
125 poskids 9 i B BbiteloTati iy cuBbeR Rl Oy e 8RR, (i ther
| ook 1@t HirgmkrRittbdDiia THep&dKeh @aRBMiIBA héﬁ@rl@ﬁ@hﬁrd&%ﬂﬁhé)@%’:@%y no§d, UTRAN,
RNS, RNC, B - are outlined in the figure as dashed boxes. The

144, connected to the public packet transmission network 146 and its server

computer 148.

For clarity, Figures 1C and 1D do not show a case where both circuit-switched
20  and packet-switched data is transmitted at the same time. This is, nevertheless,
wholly possible and common, as capacity that is not used for circuit-switched
transmission can be utilised for packet-switched transmission in a flexible way. It
is also possible to construct a network where no circuit-switched data is
transmitted; the network is used only for packet-switched data. This makes it

25  possible to simplify the network structure.

Let us take a further look at Figure 1D. The different entities of the UMTS system
— CN, UTRAN, RNS, RNC, B — are outlined in the figure as dashed boxes. The
device related to packet-switched transmission in the core network CN will now

30  be described in more detail. In addition to the support node 140, the packet
transmission network 142 and the gateway node 144, the core network also
includes a Gateway Mobile Location Center (GMLC) 186 and a Home Location
Register (HLR) 184.



device related to packet-switched transm ssion in the core network CN wil|
now 30 be described in nore detail. In addition to the support node 140,

t he packavo or/ssmsm ssion network 142 and t he gateway nodePQU#0106099cor e
network also includes a Gateway Mbile Location Center (GWC) 186 and a
Hone Location Register (HLR) 184. WQ42/ 35877 PCT/F101/00909 14 The
purpose of the Gateway Mbile Location Center 186 is to provide |ocation
service to an external client 188. The Honme Location Regi ster 184 incl udes
subscri ber data and routing information for the |ocation service,

Addi t i onal h& plssei efithe érateway déahiled asiabian Gantes (@R i to movideleeRivN: he

Serving Mobile .lLocati 1 l%’” h ] I i e station
control | et*'RE tésa%s%)g%alfg(ﬁ)&te%?a%?e i ngiliogg@%rﬁl%r%g%?%%{r%%ﬁgwg% 24; it can
al so be asisgpAbaE Batdexhd eoutiprisohedtion foreht herativhesebeise. Additioreal control | er

RNC or_the support node 140. 10 In addition, a Locatiqn surenment Unit
(LMJ) S180lopatiamsaivic gevigm shewnde Prndp PeloRsdhe Seents A Lpcatigp
exanple i Ap,j n : Fatd I deyi ce
connect ed@{s h{e?ﬁggbg@gdhsgai I Ol’ll an @%zyaggrsé%ioerpgdfnhtﬁﬁlgaﬁoémgt@ ?osﬁbﬁl{}égd;rur enent
Unit 180 ésarhplepritsaromtiohdomporasiut et aes betd yepargis dedcdygonnéeied

positioning nmethod, 15 e Location surement Unit, 1 for subscri ber
t er mi nal siq &therile REsR s-tragpé\ngm?rogprsg Bmea%‘pﬁ%q(@efzg@'ng Mobi | e Locati on
Center). Figure 1 D also shows the structural parts of the subscriber

termnal UE that are 20 relevant to the present application. The
subsctQ bein addiiomad Logationidensersmant Uit (& 180is shaveudhcamiesite either

transceiver, 192 recgejve signal fromthe radio i fac The

oper at i on¥' tg]egb[eﬁg 53%‘15% éi’ ﬁoé're_x%g}prlﬁ Hb'?s h[g?l gogrgqﬂr}egfltl ig %ﬁ%ﬂggrﬁ r ol
conponent sd@4atd ybiealcb¥nactBtas ey Baes skioMiB. ITHet purpegeiiof 8 Issddiioar e. 25 In
addition to the conponents shown here, the subscriber term nal UE al so

conpr i sesMgagseamenit @it 488 i3 {pperiemyrasimpiraasteroenis Rassidy eaaded by

m cr ophon a .displ nd a keyboard, as well as a battery. These are not
descri bedﬁWef?%S'ﬁiW'R%ﬁeé[ﬁagt ail, as they are not relevant to the present

i nvens on.
The Location Measurement Unit 180 for subscriber terminals is a network

element also known as SMLC (Serving Mobile Location Center).

Figure 1D also shows the structural parts of the subscriber terminal UE that are
20  relevant to the present application. The subscriber terminal UE comprises an

antenna 190, through which the transceiver 192 receives a signal from the radio

interface 170. The operations of the subscriber terminal UE are controlled by a

control component 194, typically a microprocessor with its required software.

25  In addition to the components shown here, the subscriber terminal UE also
comprises a user interface typically comprised of a loudspeaker, a microphone, a
display and a keyboard, as well as a battery. These are not described here in

more detail, as they are not relevant to the present invention.

30 Neither is the structure of the transceiver in base station B, nor the structure of
the transceiver in subscriber terminal UE described here in more detail, as the
implementation of the said devices is clear to a person skilled in the art. For
example, a normal EGPRS-compliant radio network transceiver and subscriber

terminal transceiver can be used. The operations related to positioning will be



30 Neither is the structure of the transceiver in base station B, nor the
structure of the transceiver in subscriber term nal UE described here in
nore det av® 02/3887the inplenentation of the said devi ces i BCTFBa00%09 a
person skilled in the art. For exanple, a normal EGPRS-conpliant radio
network transceiver and subscriber termnal transceiver can be used. The
operations related to positioning will be WO 02/35877 PCT/F101/00909 15

carried oghrrie8 dﬂiﬂﬂﬁﬁp;bé&@&érs@f th8 © SO PeIBBtSYiS U SteBcdrieRtic 9)meatk], on)
model , particul arl {hl nt hird layer. Figure 2 shows the protocol stacks

of the EGPEYCTEAYinIheiNfdayer.an exanple. 5 It should be noted that the
enbodi nents are by no neans restricted to EGPRS. The protocol stacks have
been built according to the 1SO (International Standardization

Or gani zat Figjuye %how@ptae pRyiecenstatkd ef herfE@PRISODdntdIdRaNne las drhexartle. nodel
pr ot ocol stacks are divided into layers. In principle, there can be seven

| ayer® Fbs éH@W%B@RﬁSrtRabﬁh@r@HPOd'm% areby A Rearrastitiee & ERIRS 10
processedyg gtr&atz?n%t%@ﬁave Bg%gshw&oﬁd.ﬁ e B (bREnatifisar | ber term nal

M5, the base station syste the su t no the | ocation
centre SMdaT@eaﬂms@rg&ratatmn)a(hﬂl @mm&westsdmemmmmloob hexdelre tmot

h t el ! t h b def.i bet th Th
or ot ocol  pca ROt SEekS o B BB Ty erarP ke IR 1
princi pl esbgsf g8ty F@lréta&h %&ﬁ@rkleﬁem@hmbrb@smtrfé &bl HaRsand the

q
base station cogtro 2; in practice, the transcoder % can not be
used Her eprcmeeaed hnth\gheiamerﬁ ahpaetwak etlmeb‘@smesthatsubacnlwée@nmBBES The

vari ous ngt nment ar at ed h |nt s U and Gn.
%0 The. | a6 g5 Sl SuRe L Eshe T baePeatiage SEPE R TFalheami ar o
| ogi cal | yswitd) THieb &< ste56R RédNEe |b@3§@rstéti@>nm‘tﬂibﬂér g@/ﬁ@tesho@m Yepdiately,
| oner nost, physical |layers will comunicate directly with each other.

Qt her | aybeeaugd no mitergee has bese defiped beiveanddambyl eneroioe! prassssindayer .

Layers. - afeoBnr 4 AEEhaRBnay sy e B KRR ER oo bk e P AbE o

| ayer)s t betwmssiageasel dtatien t 0@Bsdithé @ds@@t’atl@ﬂrﬁoﬁiﬂh‘oﬂer he2 vieenadtite, Ithgers.
transcoder 122 can not be used here, even though it is a part of the base station
system BSS. The various network elements are separated by their interfaces Um,
Gb, and Gn.

20  The layers in each device MS, BSS, SGSN, and SMLC, will communicate
logically with the corresponding layer in another device. Only the lowermost,
physical layers will communicate directly with each other. Other layers will always
use services provided by the next lower layer. The message must therefore be
physically passed vertically between the layers, and only in the lowermost layer

25 (also known as the physical layer), the message will be transmitted horizontally

between the layers.

The actual transmission at the bit level will be performed using the lowermost,
first layer RF, L1. The physical layer defines the mechanical, electrical and

30 functional features for connecting into the transmission medium in question.

The next, second layer, known as the data link layer, utilises the services of the
physical layer to implement reliable communications, performing correction of

transmission errors, for example. In the air interface 170, the data link layer is



The actual transm ssion at the bit level will be perforned using the

| onernost, first layer RF, L1. The physical |ayer defines the nechanical,

el ectricavoansss3D functional features for connecting intoPCHEION/06903NT SSi ON

medi umin question. The next, second |ayer, known as the data |link |ayer,

utilises the services of the physicalglayer to inplenment reliable

communi cations, performng correction of transm ssion errors, for exanple.

In the aid; v.ﬁ%ﬁ%tfoatﬁ@ W@/MA@%ug@ty@r hihakhé BY€rsubtaydR TS B68MEyBCKhERAL/ 00909
16 divided into the RLC MAC subl ayer and the LLC sublayer. The third |ayer,

known asag He melviesk leyieayrrpyidgs de gpBet lngeisppiEh 'ﬂdﬁ’QSPQGWQH ‘i’%@ependence of

dat t t he d 5 Th
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di sconnecting connections. In the GSM system the network Iayer is also

known as the signalling layer, It serves {wo nmain, tasks: .routing,
and t e nbagaetworkdayelhs resossine far e%@ﬁ@m@emam@iw aaf &t g ALt i ons
bet ween t e i Managemnent
(5 supl SR e S R e R e R R e B B er . The GPRs

Mobi lity &@ﬁéﬂlﬁgﬁ@tarswbbawertmﬁwvamﬁaagesnemmsbnmmmedﬁeawbscr| ber
term nal npbvenent that are n dire tlggrel ated .to ra ior

managenenestaplish pevarakisdeperd@itksimuliageeys cayaectivgs g ‘%%e'? g%&ﬂﬁf%ﬁfe f or
user 15 apf heptlSalihos SRRbERs tﬁ@%é‘&fﬂ?ﬁlﬂbh@@eﬁw@ﬁt&ﬁ\ﬂ stilayéreameiheor k.

Therefore, 1Tn cell u? net wor ks this subl ayer suppor{s user nobility and

r egi stor at GER & 8Moklitly meagelmnf&@é@j\dbreublamr data resulting fromnmobility. In
addition, this sublayer will wverify the identity of the subscri ber

term nal and the authorised services. Messaging in this sublayer takes

pl ace betygemspRS mypiﬁ@rmgﬁé%érﬁém aAddlaPds Gl mRPalbs tiseipPRsdquepdes IESN.  The

sessi on managenent sublayer SM nanages all operations related to the
managenensuloscrivep dokunalswpyenent oat are neitdifactiy selatagdio ragiceiesouHEsmovement

of the user. The na n i ntain,
and 25 rellELeg m?@ ﬁrh%?%g@ﬁ’g%& hﬁ?@ﬂagg&rsvgggﬂp é S éh%g!ﬁ@i‘u g’ra calls
or i gifmt egduihentibagors bbaed] lahercdnﬁémlm‘@thelﬁébraodhe:aéivmrk.eThmn&édreng\ init.
Messagi ng i n this sublayer - . .

cellular networks this sublayer supports user mobility and registration as well as

the management of data resulting from mobility. In addition, this sublayer will

verify the identity of the subscriber terminal and the authorised services.

Messaging in this sublayer takes place between the subscriber terminal MS and

20  the support node SGSN.

The session management sublayer SM manages all operations related to the
management of a packet-switched call, but it does not detect the movement of
the user. The session management sublayer SM will establish, maintain, and

25 release the connections. It includes separate procedures for calls originated by
the subscriber terminal 150 and calls terminating in it. Messaging in this sublayer
also takes place between the subscriber terminal MS and the support node

SGSN.

30 In the base station system BSS, the messages in the session management
sublayer SM and the mobility management sublayer GMM are processed

transparently, that is, they are only transferred back and forth.



al so takes place between the subscriber term nal M5 and the support node
SGSN. 30 In the base station system BSS, the nessages in the session
managenemo oxsasiayer SM and the nobility managenent subl apeT/FBUAN®@P e
processed transparently, that is, they are only transferred back and
forth. WO 02/35877 PCT/F101/00909 175The LLC (Logical Link Control) |ayer

will inplement a reliable, encrypted logical |ink between the SGSN and the
MS. The Iife L§CS(Eb rc§PIf_‘hk(Ucﬁﬂ'Fol aaﬁeﬂwme@@mﬁ@m @fehabhﬁ«‘eh@Wed@g% , to
m ni mse the effec a nodi f air interface on the network onponent

of the ndhnk|taetwekee;iher$é§$ﬁétamrthe l\flfﬁeThéh’f-bBrfﬁtSEHﬁUﬁ@leé atndaﬂéemrtdﬁﬁt% as

wel | as the user, data, r t U n and
G inter 8(!% er W&riL%”HBWHSWF% 81%&& ?% rgéldﬁ?gﬁrphi ﬁ?@ﬁgq’[&%ﬁb | ayer
LLC RELAYcomffdsWerM&\@tlﬁé/hﬁbm@téi@gﬁ@ﬁe RetworRl Thé a’yféfmat&)rfl@StF@ﬁShérhﬁtécpr the
foll owi ng tasks: nultiplexi nP of data and signalli n(;i; both in the u C§)| i nk

conneét i cisWel eerhe hser §61§9sz bepratesiedny er@yplrn. Ralweer e Ky AeAIGb and
the downhhﬂeﬁa %@?ﬁw%tl'_ﬁ?%laﬁé)w ||f6eoﬁbﬁ£|ﬁlttré%tlmﬁ§ﬁ@%%pﬁﬁ IS&B EL REPRQT 1 ber

term nal) resource requests ution and
timng OfTHieeWEQH@dfm Adcesd Cnhtrol)ﬂajérlls resﬁwelmmbrhmmlidm@famsaf fic

priorities is the responsibility of this la e RL Radj o Li nk
Control) ma&t'@}%l@g PE@%@@’?%@@”?%’FQ Bag‘sﬁnﬁﬁet%ﬁn“_l?@”?%@@ﬁsdé?ﬁ‘ thehat is, the
LLC fra I LC 15
data bl oc s an rgﬁrg@%lttﬁgﬁ ?%ﬁh{bﬁ%&hﬁi@ﬁgbg%@pﬁeﬁ% ”E'B %ﬁ@csﬁ on, the

RLC 16€ons(fiouc thse hhﬁ/drk&moheohhotthe slabé‘cdlamatebhmal@smmdgp@smﬂmkt hese to the
LLC layer. The Si caI er | enented using a,ra connecti on
b e Uresphi RaLEsS apo B st butofgnd g e SadtaS o il mo” e
system TheiphXgaak ha'nébﬁ% oPR&HE Pi®ritiéHis ﬁé@@ﬁb@ns@lh@ &Qﬁl’é‘l@er”ﬂ’ﬂb" ation,

interleaving and error correction for the transmtfed
synchr oni RkCi &adlcahmktca@mmﬁ ltav@rrlsrr@e\mnSIbl@dgt ZLERUS) thﬁwleL@m&rtdaﬁaxethahg

e A R I T R A R
can impl ecﬂm@tblcf)d:l@/\émwmléyé theet wee MAE 196N IRk tbithk@ENtion, the RLC
constructs LLC frames from the RLC data blocks and passes these to the LLC
layer. The physical layer will be implemented using a radio connection in the Um
interface, for example, the air interface defined in the GSM system. The physical
layer performs, for example, the carrier modulation, interleaving and error
20  correction for the transmitted data, synchronization, and transmitter power

reguiation.

The GPRS tunneling protocol GTP (GPRS Tunnelling Protocol) will tunnel the
signalling via the backbone network between different SGSN's and GGSN's. If

25 desired, GTP can implement flow control between the SGSN and the GGSN.
UDP (User Datagram Protocol) will transmit those data packets in the GTP layer
that do not require a reliable link, for exampie, when using IP (Internet Protocol).
[n the user level, TCP (Transmission Control Protocol) could also be used; it
provides flow control as well as protection against loss and corruption for the

30 packets transmitted through it. Respectively, UDP only provides protection

against packet corruption.



UDP (User Datagram Protocol) will transmt those data packets in the GIP
| ayer that do not require a reliable link, for exanple, when using IP
(I'nternetw®pwssedl ). In the user level, TCP (Transm ssi oRCUBNL06H09
Protocol) could also be used; it provides flow control as well as
protection against |oss and corruptiofg for the 30 packets transmtted
through it. Respectively, UDP only provides protection against packet

corrupti op lts\sf)% %@é%@%kﬁg% Eé&éé&p@é)%ncﬁ&é Rd it eheFIBngast kbenegata

protocol, i unctions including the routi ng) of user data as well as
control dag well BB avatrobdatsasR danet basedmmther B4 asptocelibut lterropihet he

systemw || be mgrated to use t e Station
Subsyst enTYSHH8 VHJ %Pdglgr?telda@&se\}ﬁg|II!’\ZE);$rr03&?c§r{?§|ﬁén§tS%§P?§?§eS 0 routing
and 5 quagibayseimISPRECRrdIGsNERY et W B35 iafutralion $EEMed toroatidgtandn t o
upper-layer ‘data. The physical transm ssion of this information is

per f orredquality hes@Riqerheimeenrbe BAS pag die SREN N aRgitiondaURPEEIa%&T 1 | f or war d
t he messages cor di - - ; I I S made
o Fi gur cdag. 156 SRRELh Far MBsii e T BhaSthn iprtien AR RO fRals IO
term nal ReRyl iayer NgSRichoorkesemicd) ngl foowatiethenrmessages, acuodding $o thEossi bl e
uses. Figure is aflowchart illustrating the operations perfornmed in the
posi ti oni RSt REYOCAINd Figure 4 is a signal sequence chart illustrating
the signalling perforned in the positioning nethod. 15 It should be noted
that the exanple shown uses operations not yet specified in the stage

t hr eel@esNekpréfercrafe iSERPRI¢ 8 HigBeered & BodeRaibingethehpessivlejsigna)lingsef thae
names used here may he changed in the future. 20 In addition, .for exanple
the SM.C &YRPYREN ggn%ltp&s;l][ ‘%me&r&q %Qc%vgitﬂ(g}b‘?g&ep Q. Y 1t egrated in
the same geuliig-ushae FIGLRO0S 26 AORCHAR estlifg!in¥BpkrabreHormelan used even
inthis case, to facilTtate an associ ation-based connection to the desired
termi nal . p@&tidiiag opethatli and Sigure 4 is eosigralseagence when ilstretag il request in
fthgpngg.2|a'§5§ Iﬁgrpglrr%gu%%tin%}ngoé%mgs%aﬁog]ther a MOLR request 401 from

15
It should be noted that the example shown uses operations not yet specified in
the stage three description of 3GPP (3" Generation Partnership Project), so the

names used here may be changed in the future.

20 In addition, for example the SMLC and the base station controller may in practice
be integrated in the same device. The method according to the invention should
be used even in this case, to facilitate an association-based connection to the

desired terminal.

25  The operation starts from step 301, with a location request in step 302. Such a
request 400, 401 may be either a MOLR request 401 from the mobile terminal or
a MTLR request 400 from another network element. The operation is the same in

both cases.

30 According to Figure 4, an internal or external client of the location service, or a
mobile terminal MS, requests information on the location of a certain subscriber
terminal by sending a location service request 400,401, received by the SGSN.
The required routing information to the appropriate SGSN will be obtained from

the HLR by means of a special routing information request, acknowledged by the



a MILR request 400 from another network el enment. The operation is the sane
in both cases. 30 According to Figure 4, an internal or external client of
the | ocatwon2/38rvi ce, or a nobile term nal M, requests Paf/grommodosn on t he
| ocation of a certain subscriber termnal by sending a |ocation service
request 400, 401, received by the SGSNg The required routing information to
the appropriate SGSN will be obtained from the HLR by means of a speci al
routing if RIIBH b OBUlRIMES matRRkaRHo rShtt T16is WPePRI B dg RIGEGF101/ 00909
19 HLR with a routing i nformati on acknow edgenent. This operation is

regar ded kravawgndantl nat bl mmusgedduéh@rsB@deﬂ @lﬂtth@WOU%@(ﬂorﬁthﬁ\eth&)ut ing
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i n questigpaMbd.! send a BSSGP nessage 402 to the packet controller (that
is, the packet-switched functionality PCU of the base station controller
GERANP, including at |east TLLI (Tenporary Logical Link ldentity) and BVC

(BSSGP\/rt faear f.ar T B%&Findicates
t he cell k/\/ntHg e%ﬁgfé%;’%dé]) lJfrgrﬁrn% %a %I%Glsﬁ g%@% '(ls)'g‘r’lwulg% Ciﬂlgac e Pcontrol | er
PCU exam m333§@4858m1mpw@geoﬁﬂallérq&mtvadhe paskapsw@%d fanctiorfalitt is a
| ocati on nessa i be converted to .the BSSAP-LE_protocol so that

t he ci rcuP@UsQ\ﬁ%hémaﬁQV\sﬁé@iﬂ”r%ﬂ’ﬂt@br%AN% inglydingiat ieast T { tergorary

function 5)
woul d aL%EﬁlxaltngnlB}%c%rn\ﬁép?h?he rrgg%gglpz\géﬁ%??ﬁhéﬁ{ogqﬁhe éﬁgﬁgﬁh%\gﬁs of a
SCCP1©0nn"éI0eBMCI ieditalekitsbed!l fndrere hiee nediadernndl.is imopbmtioext st ep 305, the
| ocation request nmessage 403 will be passed to the 20 SMLC via the SCCP
connection, as additional information using the BSSAP-LE protocol. Through

the SCOP capngekdbnsliabbioethihmestap B3P nivssaNb Gosl dcoreath ued he

| ocation request nessage 403 which includes the said AP- LE nessage; the
25 SMLC wB04, aratif it iatocdiien roessdagm itrwit bestonysrtag t@Hee B@ﬁﬁr%aErm"omml
Because a

so that the circuit-switching controller, that is, the circuit-switched functionality
15  BSC of the base station controller GERAN (see Figure 5) would be able to
forward the message 403 further to the SMLC by means of a SCCP connection

established for the message 403.

In the next step 305, the location request message 403 will be passed to the
20  SMLC via the SCCP connection, as additional information using the BSSAP-LE

protocol.

Through the SCCP connection established in step 306, the SMLC will receive the
location request message 403 which includes the said BSSAP-LE message; the

25  SMLC will carry out the location request using the desired method. Because a
SCCP connection has been established, the SMLC can initiate communication in
the MS direction through the base station controlier in step 306, using the SCCP
connection. Because the base station controller BSC knows the association
between the SCCP connection and the corresponding packet connection by

30 means of the TLLI, it can initiate communication with the appropriate terminal.
This communication 409 will be used to implement positioning using the
requested method, and the location information or other information related to the
location will be returned by means of a BSSAP-LE message through the SCCP

connection 405. The information transmitted here is highly dependent on the



SCCP connection has been established, the SM.C can initiate comruni cation
in the Ms direction through the base station controller in step 306, using
t he SCCPwa@onswsecti on. Because the base station control |l er PBBEIOKIMAS t he
associ ation between the SCCP connection and the correspondi ng packet
connection by 30 neans of the TLLI, ijf, can initiate communication with the
appropriate termnal. This comuni cazti on 409 wll be used to inplenent
posi ti oni ng...USi: i i ion or

b her ' 1 i Aiioq LGP BROEHRY Bl oif hefiBlis Mt s KR G 0"
BSSAP- LE greigaayie rehuioad frothheSECRinat Dihgoat isneittds.a Jipealitrdrenitied over
transmtted here is highly dependent on the WD (%2/ 35877 P(ﬁg F101/00909 20
posi t i onithg rhithektheseablq commuRiEateRs NS ar-feke@iPlretNfaigNaHER Ms one

ki nd of j i I r ] tiql kiiger a
signal t rég%}?r?p?éa&%\\lléerfe%?%@ﬂpé Oﬁ%\é%?#t?ﬁgﬁdr}@%}d@ lé:éoégrﬁhtr?i t?:ea?lig%r;[g net wor k,
or, fér ekaephiee itsheosiignal therrequired @38litticenscei ver, dependi ng on the
positioning nethod used), to be able to 5 determne its position at the
required resolution. In step 307, the circuit-switching controller BSC wi ||

pass a MyESAgs 3b?. iHalcirdRGRichiRNédratdIgr BRGIwMpAds aiidsshge vafre the message
406 to ggﬁtrangn‘itted Irfurther by the BSSMOCOI to tge SGSN. After

this, thepa8RePcontmolartR@d veeh Wil fosvars ibgsvassageetq teebssttansmited or war ded

the retur i nfor i 407. 4 r e i j |l din
Step 300, UANGLPG 188 BrSReP &rapinde B st ABHEREie REURLY Moo

cont Mol | ege tdeasdt\VWRBAthd B&SAS RAS fGrnaptle @ erOretimedtivfobmatiom4eni4iosto A
GERAN (BSC, PCU) 15 base station controller 501 according to the invention

conpr i sesthg rpavesieslopsralian Willegnd BrstpRSREt - swit ched functionality and a
protocol stack 503 for circuit-switched functionality. Using the
packet-swi tched protocol stack 502, the base station controller

communi catigaravbtdhotmses S63de Blekk diagrams biithet bhesecstation tesiblterhed pr ot ocol

stack 503, the base station contrgl!ler communicate i t.h 20
| ocati on §R§BENLHS asasatRBAcSPEAING I thernY BTt Xk %é?%%@égg flcates with

the mepi | g st ﬁraitiﬁﬂ cwﬁtro@é}" SO dREing 6 therREhBES ciMpriBed afRbtoebRstalk, this
is not shown in Figure 5.
502 for packet-switched functionality and a protocol stack 503 for circuit-switched
functionality. Using the packet-switched protocol stack 502, the base station
controller communicates with the SGSN 504, and using the circuit-switched
protocol stack 503, the base station controller communicates with the SMLC

20 location server 505.

The base station controller 501 also communicates with the mobile station MS

through the air interface Um, but for clarity, this is not shown in Figure 5.

25  The control unit 506 controls the association, and thus the packet-switched and
circuit-switched communications in the base station controller, records the
identification data (or the whole location message) of packet-switched and circuit-
switched messages related to a certain connection into the storage device 507 to
establish the association, and transmits the messages to a corresponding layer in

30 another protocol stack after the association has been found. The association
storage 505 stores the required information, that is, the whole location message
or its identification data; for packet-switched connections, this is the TLL]
corresponding to a specified LCS message, and for circuit-switched connections,

this is the SCCP Connection ID, for example. This can be implemented as a



25 The control unit 506 controls the association, and thus the
packet-swi tched and circuit-swi tched conmunications in the base station
control | avQ02/8380Tds the identification data (or the whol BCT/aDaNIDN
message) of packet-switched and circuit- switched nessages related to a
certain connection into the storage device 507 to establish the

associ ation, and transmts the nessages to a corresponding |ayer in 30

anot her prgiiecl eshiaple @fst sHowm hsdigare) vberdeactheaokdtawitthedhe
associ ati on st_orage 505 stores the regui red information, that is, the
whol e | ocapnoectipasisagifierarLLii sThldent P ad shoa &PHESPRIDiRk BFCWini t ched

connecti ogychlh Sohfedilf ilbhlie: SHEELIBONSEER- 119, BRBIN LG sbGR. TBRSROE,

and for circuit-swtched connections, IS is nnection I D, for
exanpl e. Tihé BHcaton beturmpiessragt édraaeivedWDcad/REETECte@CThRL B Ml byl t abl e,
for exanple (as shown in the wher e . each pacEet-s, i,.t ched

] fiqgure),
connec®i oMGléding the appraprigie 'dﬁ[‘gﬁl@ g”ﬂ_ﬁ%’eétr‘fw 2 PRCESFTUIEIR t 0 a
circuit- i cQnk QP | | &qg:g 4Rz iSG&P-1 D3 and so
on. \Wen $¥\$16e&pgglgt ??g@ﬁ%ts%gh%ggﬁs%%gﬁlé)s re g:]%)élgt It %aagggg directed (that
i's, nodifisettaby 5971 trche tiangmitter) wpanahen oo dodi statckfadnet tharappropnadet i ng to a
packet-sw tched or, respectively, a circuit-swtched nessage) using the
data in tReCB&8bci ation storage 507, to be transmitted to another protocol
stack and the appropriate recipient. 10 Figure 6 shows a connection
according to the invention over the Lb interface using the SS7 protocol.
L1, ofOt h&igurest shewer cansectien pasating tolthy érventing avRe iniedacscol | ayer

is used for.transmdssian of ' M.C and
the base 6 B Conbraprdr LR PRy L Bipba e BRT bGP SROReMIE

station cenbtoebl ayer inpedaBatrahymisidnsf heseageisdidtaaen ding foaiatien cERIRAN) . The
SCCP 15 layer inplenents a virtual connection between _the correspondi ng

| ayers. TRML@rsa0dhed@serpaiareaeniqlien BSC tthat isnihercircateswitobeddasecor di ng to
t he BSSAP-LE. j i b | f
the appl | StosRHRERL furflinaly th e B&LQ @af0n bBRLLIATSERANPTRESTGEC! Tor

| ocat 1&n ¢ayErimpBvhéhts s Vintebcatredtiad betwdert the dmasespehdingdayesnhel | er

GERAN. Even in this case, the preferred | ocation  of the i centre is
T the o1 FeeleresimASTBR AIRRG GrelnE S0 e 2souiGy 4t g SSSAH. L2

protocol, and it will serve as the transmission protocol for the application layers.

In another embodiment of the invention, the location centre SMLC is integrated
20  with the base station controller GERAN. Even in this case, the preferred location

of the location centre is in the circuit-switched functionality of the base station

controller, still implementing the association according to the invention inside the

base station controller.

25  The preferred method of implementing new features compared to prior art is
software-based, which means that the positioning method will require relatively
simple software modifications to clearly defined functions in the network

component of the radio system and the location server.

30 In a preferred embodiment, the protocol stack on the packet-switched side of the
network comprises software-based means for detecting the location message
received from the packet-switched network and for converting this message to be
forwarded in the circuit-switched network, under a circuit-switched protocol, to the

appropriate terminal; respectively, the protocol stack on the circuit-switched side



controller, still inplenenting the association according to the invention
inside the base station controller. 25 The preferred nethod of

i npl enentwa@2/s8® f eat ures conpared to prior art is softwaeEFPased9 which
means that the positioning nmethod will require relatively sinple software
nodi fications to clearly defined funcgpons in the network conponent of the
radi o system and the | ocation server. 30 In a preferred enbodi nent, the
protocol gf arknevdrieompeikes seivhahbdsed drant fdhdeteotgwiteklocatipn i ses
sof t war e- based neans for detecting the |ocation nessage recei %ed fromthe
packet -svvi”ﬂ@ﬂ‘ﬁ@@erféﬁweqif@ﬁﬁ”f%‘?"%ﬁrﬁ)’é‘f?cﬂeﬁd"thpg‘ %@%&%@WS“B@t Sor war ded i n
the circuif-sw rk,: GBS, b Gh . to the
appr opr | Al T Ak E Bl in Wi Baofu a8 L O BT T rpEe

ci rcui t - swinitehed psotdeolV\RitB2h8 5P proPiETe Packet0d@tBier22 of the network
conprises software-based neans for detecting the |ocation nessage received
fromthe circuit-swtched network and for converting this message to be

f orwar ded i) BghB PR EsSUblighedniGlaralckordiie té iR comblished
protocol, wt tﬂe appropriate packet identitfier. 5 In addition, the base
station comtéard foetraasotidy mgnessadeefromibatiaskeiconipriioskretwesly fisieftgrthe
transmtti ng ﬁ mesga% roip t(51e Egcket-sw’tched network side to the

ci rcui t - sWTEHSYRBEASPRVYK A RARY Ve’ e 'sa. 10 The SCCP connecti on
established for the positioning can be effectively utilised in

i npl erenting the positioning nethod, and the connection_can be rel eased
af t er 10gi VihegSERE twuwction estallishee forehepositionie ¢aiebe pifertivabn ulilisediBen
resent ed.abpve wth f er.enc [ I ' :
e or edPRatGe MR RURA, hRUT R G 2BBhEIh o GleRSEY gteP " o

exanpl e, bywing & Icvafibmesspdeed i npl ementation can be nodified in many
ways in the framework outlined by the follow ng patent clains. WO 02/ 35877
PCT/ F101/ 00909 23 dains

Even though the invention has been presented above with reference to the
15  example in the enclosed figures, it is clear that the scope of the invention is not
limited to this example, but this software-based implementation can be modified

in many ways in the framework outlined by the following patent claims.



1. A nethod for positioning a subscriber termnal (M5) in a packet-

swi tched nobile tel ephone network, wherein for positioning the termnal a 5
nmessage veOpa3sel via a base station controller (GERAN, BBSCI/FROMWOf the
nobi | e tel ephone network; characterised in that for inplenmenting the
comuni cations required for the positdsoning, both circuit-sw tched and
packet- sw tched nessages are used in the base station controller (GERAN,
BSC, PCU,claffie, RNC) of the nobile tel ephone network; an association (507)
is established 10 between these nessages for transferring data relating to
a certain positioning between packet-switched and circuit-swtched

functionality.,?2 otelol ol ol i ; tephsied-in that the
data rel ated t!)‘ Agn%ég% gﬁ%%g@?ﬁ%%%%%@ﬁg?ﬁpgf@ﬁgﬁOba certain
| ocati on ggiesiest mobhe Blephoret hetd ok ceneteirgfor positienimgthe deamiast @ri sed in

that the data related to, a certain positioni i t o the
posi t Boni MGseRgaisceasserYia aase; Pato ?@?tmllﬁéﬂag%ﬁ\h%énémﬁg@%ordi ng to
claim1l, i i i f RiméFidthen is carried
out by a rﬁ@gg@?%%ﬁE@rﬁp%ﬂ\(&éﬁ'{%éﬁgzﬁﬂﬁﬁwtpﬁiefdggmﬁeé?I ongtbet ween the base

station ceshmulnictionSERANredBBE hapdsitineingobethi disutientiiceed @ndLrgckes a
circuit-sw tched connection, and.he other,.con i I }
t el ephoneSWEShRSH Weéﬁégeﬁ%%ﬁ?elfs-%aﬁqttbﬁ;@sg(?ﬁqﬂg@t‘fogﬁ@legg%k%‘ki’%%Cgcor di ng
to claim foo GRALHS) &fd SRMilk RlkPAEnansRIcHkne uSsdciatretbem i @ablshald t he

p

mobi | e tel ephone’network w ass the location request to the base
statit@n cbatwesn thes¢ GERARgeBET) transfpuicratata fplatne i # SeRAN PPSEOTHAG ket

identifie BSSGP/ TLLI) ..t st ghli ol itaswitiched connection. 30 6. A
et hod ack® %p%‘g(et'ﬁ{é“tﬁge‘fﬁng‘HJS\E}E'Sg’l'tgbéﬁgTu%aﬁ%tgssw PCT/ F101/ 00909 24
characterised in that the said association is established by correlating

t he acket -swi tched nessage identifier (TLLI with t circuit-sw.tched
message 2. A method accgrding to claim1, ¢ aractegisedtln thaq(%he data retlate\é‘to

a certain positioning is data related to a certain location request.

15
3. A method according to claim 1, characterised in that the data related to

a certain positioning is data related to the positioning of a certain subscriber

terminal.

20 4. A method according to claim 1, characterised in that the determination
of position is carried out by a location centre (SMLC), and that the connection
between the base station controller (GERAN, BSC) and the location centre
(SMLC) is a circuit-switched connection, and the other connections in the mobile
telephone network are packet-switched connections.

25

5. A method according to claim 4, characterised in that a core network
element (SGSN) of the mobile telephone network will pass the location request to
the base station controller (GERAN, BSC) in packet-switched form with a packet
identifier (BSSGP/TLLI) to establish a circuit-switched connection.

30
6. A method according to one of the above claims,



identifier (SCCP-1D). 5 7. A nethod according to claim®6, characterised in
that the packet- switched nessage is converted into a nessage that can be

f orwar dedv@noziai87a circuit-switched protocol. 8. A net hodreTEwmimidg to
claim6, characterised in that the circuit 10 switched nmessage is converted
into a nessage that can be forwarded ander a packet-sw tched protocol. 9.
A nethod according to claim1l, characterised in that the packet- sw tched

functi onaghipactendsd ﬁﬁﬁa@tf@@éﬁ@tas%%bﬂb@% stabliteld HyBSSERAting $hel0. A net hod
according to claim1l1, characterised in that the circuit- swtched

funct i onapaeketsuriishpd sressageridentifies el s decsit-vaisned messaQeret hod

accordi ng. §¢C d 10, characterised in that the 20 connection
bet ween t'ﬁjgﬂggérad I?l'@ controller (GERAN, BSC, RNC, 102) and the

|l ocation centre (SM.C) is performed over the Lb interface using the SS7
protocol. 12. A system for pQsitioni n% a, subscr.i ber term nal |
e

packet2 swi t ched- AZ8ethagiaceorNG heRkN Recharactedsed intakdh« Pag r| sing a

core net Blint s3hgt RS ah forRhrded Bddé St ation
controll ﬁ%?ﬁ%&ﬂ%’%&agé %EC%%IQ/I)e cor{?rOb?ﬁ% ?%e base stations, and a nobile
term nal ¢iMR)it-4BiGhest proecolnobi | e t el ephone net wor k; and the connections in

the nobil e tel ephone network are arranged in a packet-svm'tched fashi on, 30
characterised in that the systemconprises a |ocation unit (SM.C) for

determ ning theg R%ét‘hb@%c@f)rdlﬁ@td 8laith BachaMuteris8@)n tHatnké cheat-l y connect ed
with the base station controller of the nobile tel ephone network, and that

the cthneswitdnedatessage isheorhesiedsnia @ sressage tatican bg fgpargaqundsaN) and

the | ocati o%m t. @]SgLC% i s circuit-switched, and the WO 02/ 35877
PCT/ F101/ BB SWIEhEEPIO0CR: i on control I er (102, RNC, GERAN) comprises both
circuit-switched (BSC, SS7) and packet-sw tched (PCU, BSSGP)

9. A method according to claim 1, characterised in that the packet-
switched functionality comprises a packet-switched protocol (BSSGP).
15
10. A method according to claim 1, characterised in that the circuit-

switched functionality comprises a circuit-switched protocol (SS7).

11. A method according to claims 4 and 10, characterised in that the
20  connection between the base station controller (GERAN, BSC, RNC, 102) and
the location centre (SMLC) is performed over the Lb interface using the SS7

protocol.

12. A system for positioning a subscriber terminal in a packet-switched
25  mobile telephone network, said network comprising a core network element
(SGSN, 140), base stations (100, B), a base station controller (102, RNC,
GERAN) controlling the base stations, and a mobile terminal (MS, 150) of the
mobile telephone network; and the connections in the mobile telephone network
are arranged in a packet-switched fashion,
30 characterised in that the system comprises
a location unit (SMLC) for determining the position of the terminal (MS,
150), functionally connected with the base station controller of the mobile
telephone network, and that the connection between the base station controller
(102, RNC, GERAN) and the location unit (SMLC) is circuit-switched, and the



functionality for processing circuit-switched and, respectively,

packet-swi tched nessages, 5 neans (506, 507) for establishing an

associ at ivoa0pgsneen the circuit- switched and the packet - B&r/FDhOL09
functionality for the transm ssion of data related to a specific

posi tioni ng between the packet-switched and the circuit- swtched
functionality. 10 13. A system according to claim 12, characterised in that
t he cir cuidase sitdtictheshtfollae {1 &NCyGERAM) eerpdseas rcui t - swi t ched prot ocol

stack (SS7), and the packet-sw tch functionality c ri

packet - swi t ched®Oohp 6&@&&%@%(8%3%%@anieaﬁkﬁt—w@gagﬁ%«i?@?@@ﬁg to claim
12, chara ' ' | _ Sk c i - C,
GERAN) coﬁ%ﬁt@gﬂ%ﬁﬁ@%8%@%@@52@@&? |8%Sdé%ggg{?yeeﬁy’sé\na%?%ﬁg%ﬁ%es@ge into
a circuitrseddagjeed nessage. 15. A system according to claim12,

characterised in thaf_th e station 20 controller (50 102,.. RNC,
GERAN) ® conpr i sé@e%‘ﬁa@% g@g??olr@ﬁ%B@)@IﬁG@Qﬁ%@SS&CIB&IPP&ﬁtW_ @W’Jf@% e essage
into a pa i Itetele . Sorsdl hEhi §4el2,
character I%Ig@ghlékg"a:nﬁlgﬁ Qtpﬁfe [ slt%hje@beAiCnt erllﬁngg@%?\%ggﬁlstsﬁ)e&%g%éémst ation
cont r ol | erelpi@Pto RNEeciGERAB) 0BG hetweas the packeadrswitthed @BHLibE, cirghtd- t he
comuni cat | on}s1 aver thel.@ai d Lb interface are arranged to be conducted
usi ng t he SE&FNEHIWRRANAIY7 ~A system according to clai m 12, characterised
in that the system conprises the obtaining of a signal fromthe term nal

(MS) in order for the location 30 unit (SM.C) to be able to determ ne the
posi t 18n of t hel& &y siistem.acearding feelabPK 2o chataaterised in thd thRRICCUIBERAN) of a

packet - swi ile co i cat i . i S )

BSscr, 505 Rare e srauE PRI BP3UBHE e FRER SR FRILAT ¢ chea
f unct i onalgdckef-owitthel funet@sslity gowipripes ketackei-switetbd pretcad stack
characterised in that the network el enment conprises neans for inplenenting
circuit-suPB&%eRd)- (BSC, SS7) functionality for processing circuit-switched
nessages, and

15 14. A system according to claim 12, characterised in that the base station
controller (501, 102, RNC, GERAN) comprises means (506) for converting a

packet-switched message into a circuit-switched message.

15. A system according to claim 12, characterised in that the base station
20  controller (501, 102, RNC, GERAN) comprises means (506) for converting a

circuit-switched message into a packet-switched message.

16. A system according to claim 12, characterised in that there is a Lb
interface between the base station controller (102, RNC, GERAN) and the
25  location unit (SMLC), and the communications over the said Lb interface are

arranged to be conducted using the SS7 protocol.

17. A system according to claim 12, characterised in that the system
comprises the obtaining of a signal from the terminal (MS) in order for the location

30 unit (SMLC) to be able to determine the position of the terminal.

18. A network element (501, 102, RNC, GERAN) of a packet-switched

mobile communications system, comprising means (PCU, BSSGP, 502) for



5 nmeans (506, 507) for establishing an association between the circuit-
switched and the packet-swi tched functionality for the transm ssion of data
rel at ed ™mO&2/338eti fi c conmuni cati on between t he packet - swe€TRBd/ 08998 t he
circuit- switched functionality. 10 19. A network el ement according to
claim 18, characterised by conprisimnmg neans (502) for establishing a
circuit-switched connection to the location wunit (SM.C), neans (503) for
est abl i shimgeraentick phclkatidwitthed donctextaiityrfot the precessiag of Panketverikched t he

nmobi | e comruni cati ons system. ne 506, 507) fpor processing
communi cdpﬁé?%g‘?%lffi‘laéﬁl‘_’ B'_SFH]én ﬁ@ﬂﬁ?%ﬁ?‘%@rk eg?%‘ﬁnﬁﬁ?fgpgs%%mni cations
term nal and f%ﬁﬁ&%@qérﬂenwméuiﬁ&wm&ﬂ(m, SSTY femctiosaity edred
posi tioning conmmuni cations wth each ot her.
processing circuit-switched messages, and
5 means (506, 507) for establishing an association between the circuit-
switched and the packet-switched functionality for the transmission of data
related to a specific communication between the packet-switched and the circuit-

switched functionality.

10 19. A network element according to claim 18, characterised by
comprising
means (502) for establishing a circuit-switched connection to the location
unit (SMLC),
means (503) for establishing a packet-switched connection to the core
15  network of the mobile communications system,
means (506, 507) for processing communications related to the positioning
of a mobile communications terminal and for associating packet-switched and

circuit-switched positioning communications with each other.



