; e3ev<d, 6TVWW O 02/ 35 I /00909 1 Positioning a subscriber
termnal in a packet-?%ﬂﬂ’ﬁwﬁﬁil e tel eiMﬂM""tﬂWM‘k usi ng both
packet - swwt@bezzssznd ci (e ed ness | OF THB@ie{X6idod The
present invention rel ates*t595* he positioni ng *ofooa subscriber termnal in a
packet-swi tched nobile tel ephone netwoyk. BACKGROUND 10 Positioning a
subscriber termnal, that is) determning its geographical location, is an
i mport ant fBefifiening & alubetxiber adiroimet wor& packet-shetddedt mabiSe at es, FCC
(Federal CoRthfRPERY PeFrochndingibrth pecheitrewitched ant mrshibewibswidl e to
det erni ne tHE¥9388%ti on of any subscriber ternminal initiating an energency
call with S I | neters at the finest. The |l ocation information
can al so bngLE) ﬁ%ﬁé@gﬁl&kﬁg%mrm al neans, for exanple, for determ ning
various tariff zones or inplenenting a navigation service for guiding the
user. Location services (LCS) have thus far been devel oped primarily for
appl i cat i oite presenticuentiowralatesdo dleg positioning dif @ svbisadbarstesmital Bsat he GSM
system (d obal, Syst.em f or . ile Co ications). 20 There are various

met hods foqacgﬁi)?‘éﬁrg?ﬁra belﬁ/gg%ﬁg?? g%@\"goégvi ce. On the coarsest level, the
position of the subscriber term nal can be determ ned by the identity of
the cell serving it. This information is not very accurate, as the cell

di amret er BACKERQ@WHNDLf kil onetres. 25 A nore accurate result can be
obtained by utilising timng information of the radi o connection) for
exanple Tim ng Advance (TA), as supplenmentary information. In the GSM
syst enp TAwditidnihg distidiserib&etepaiia,i taat igjdétbﬂnmw:gfng bbegraphioal lpahtian, ie

resol ution of approximately 550 nmeters. The {)rob emis that if the cell

uses an 3@MiFATanseatdrmin ealiviaifadiomeiwaiks tn ibe UnitadhstalesdGEoer t er i nal
| . s . . d th

base ot at i bRC et AR RAuGE o fisriFeadich BBtk FRlFbaBRIbIEIE 0, | 0°

si tuati on dateghihethdebsition dfainyesubscriberttéinsinakisitiating @nperaetgensy ahll with

subscri ber term nal can onl det er m.ne MO, 02/ 35877 PCT/ FI 01/ 00909 2
as being i%éqsﬂ’k&'t'é’”s@c%o’r"ei éanggﬁ ﬁ%@tﬂ%%&ﬁﬂo%gﬁg%?@%c%@ ol a certain
di st agge f -art esd ; ; uat e
For sage ALERa B R meR Al e A R e Al VAN i n 6,
addi ti on, imptemeriing anavigatibndentiee forigpidingl éheelisgre Hocatoraséryices {EE8) met hods
are based on several different base stations. maki ng neasurenent f signals
Eransm ¢t QB MR LRSI HE Vo e PRANALIY 106 APRICAETS ThEFoHil P HERereSlntdto

(Ti me of AghioVidtivorkdsuditas HRSCENPeYstERY (B854 Sfterdl SPMERlE Measur ement s of
the signals transmtted by a nunber” of base stations, an exanple of such a
met hod beiGgmiiwidationd).net hod ( Enhanced Cbserved Tinme Difference). In
synchégni sed networks, the subscriber termnal can neasure the

interfel ations between the nonents of reception of signals fromvarious
base st at iTHie dré vaABuS yEthe @ ferampleteminlgthe 1scdtion strttel Ondeatolsebhe
base stations are also received at a Location Measurenent Unit (LMJ), sited

at a knowreyelxihe pasiitian ofrthe sunssripeerminghean hesietemmuined by thaidentity of be
det er m “etharc‘éﬂ‘sghﬁngﬂfmﬁﬁé |rﬁ@r!m§t93rm9rﬁ8m/§?/%cﬁ%t3t &8 wld og %@e?%rpel ays.
met’hod To positi o a obal

20 Anot her determning the nis to use
Posi t i oni nge 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



Systen) receiver fitted into the subscriber termnal. The GPS receiver wll
receive signals fromat |east four satellites orbiting the Earth; from

t hese si gmad e2/358t7 i S possible to cal cul ate/ determ ne the |pdi/kideBo909

| ongi tude and altitude of the subscriber term nal. The subscriber term nal
can either determne its position 25 i?dependently, or it can be assisted.
The network conponent of the radio systemcan send the subscriber term nal
an assi sti r he power
coneunpt | G RS NIAGs BB RATdbRE Wik BHh HsBimaRts holg of SHEB (o bain
the time afistdage fronh tigt bade statibbl e satel lites, the Doppler phase of the
.satellite signal, and the search wi ndow for the code phase. 30 The
subscriber termnal may send the received information to the network

conponent MNP of
posi ti on. é%h@gkgg@%@@%ﬁ\é%ﬁggggéH%ﬂenfB? Egayﬁﬁ%ﬁsgﬁép ﬂ gtwork
conponént deteanination of issifferonesalrsaddition,i merk peouratef methedsadive txeest em that
is, either, the whol st.em excl udi ng the subscri be er m nal r.a

spec {1 ed dVEIRARS. bfUElE et SIRRARAre Pasedh SaveranUiiait bogh St i
require a'rhaﬁh@%@é@r@?neh&%ﬁé@ﬁ‘é’lé'fﬁaréﬁﬂtté@li? tH SulSriBer ﬂﬁﬁ'fﬁ’élkanca” al so
refer to 5 an operation perforired by a single el ement of the network).

Ther ef ore,emlmepleettamgmec'EﬁﬁonehmoddEanem&n\raﬂ:vvor k el ements communi cating
wi th each other in various ways. PRIOR ART 10 Previously known nethods for
positioning a network conmponent, such as those used in the circuit-sw tched

GSM sygt ennhéJéutbsc?ieetr t@nﬁ&éﬂ@ah%d mw(el\(ﬂeiaélﬁeh%@é bPihe(EE A5 kraﬂehﬂ@é&

el enent ; he comruni cati on between network el enents requl red f

posi ti oni rtg/ & suothed of bege bgatmaanen exagipimal suaie medked)bsingdha E @Tﬂs t he

data link | hi C t |
por f or mt HESHER (EMabEed CBRREURE P Eies s B wmkhedl s R PkEBE, " 1

the case qfubeikiber teamMabch® niddstird die htdesiatiomb&ladenshe MémbMs s a Mbile
Term nated Locati on Request (MILR), the latter originat ed&%ﬁan ext er nal

client, 20ecopticsooisigsalginm waw&haeestaﬂﬁnsdﬁtwrsw’@hfqm etwarkss wil |
be opgged tﬁg gf&@?%eﬁ% fhanetdeonal sty araetalgg'? &E%ég%tka | G¥&Hgn SCCP 1 ncl udes

provi sions angi’ng nessages requite §5F eTmnAing the |ocation.

One SCCP wWiéasienhsit Livig), yﬁ@dewamnbwmeuqdmmg Tenloesatiomobfitiehe BSC
(Base Station Controller and anot her SCCP will be between the BSC and the
SMLC ( Ser iuRgcriBenssningl wikhe deteraines pm the geometrigal sompongmtecti on i s of

t he type nted. Each SCCP connection has its own
identifier ?@&%ﬁgnnecé;?'@%rq%%y{hat can be used to establish an
associ ation. After opening these two SCCP connections, it is possible to

pass | ocation 30,reguest . to.the SM.C .the BSC w | rd the .

os: t 28! A oHBSL HIBASTLY AelSrTIRBO BB PSR hte &P SIS E0SE i o

i nt er f ace.gyHiémy 368ei¢H HIREILIN theAUbscriber 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
guicker 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.



al so be used to pass BSSLAP (Base Station Subsystem Li nk Access Protocol)
nessages between the SMLC and t he base station serving the subscriber.
Because i wo e&/3sBe responsibility of the Base Station Contredi/en1/4d86C) to
direct the WO 02/ 35877 4 PCT/ FI 01/ 00909 connections to the correct Mbile
Station (M5), the nessages in the saidshigher |ayers need not include any

i nformati on about the connections nor any termnal identification data. 5

I't is not |papR difichBoriIRe ABRVEKRIOPRSIHRH OB rAGIE dybte?n PRSERIthE ixka R
net wor k, because there is no nmeans to utilise circCuit-swtched signalling.

For kexarrp! Qf,thegadi@ gystar, tsanf edmrdbeivdle systenuexaiudiog rtlf_nm15-al|>$111i’1mse. In
* Bonnect | orcHTE T Shses oG o A OO [fat R bl Aot Rffions. ca 1 e

TLLI (Temegairg dicdésahtsldfike hetwsiRNbhd Yiuscie Wasrdi' Rtk tdnal 86 $&REES | N
the third layer or in higher |ayers. The sane TLLI is also used in the

RLC/ MAE ( RebIPBeratioR restrmed bveaibiaclecelegentehtheorstwerto bberefene. thre radi o
the ©at ¢ orBRsEh R0BRM Sl RO RE iy Bt REhucAlg Yl Bt bl

support paaketrioasiviased communi cations. The difficult part is howto
establish signalling between three parties: the SM.C, the M5 and the SGSN
(Serving GPRS Support Node). The SGSN is known fromthe GPRS (General
Packet Radbg;SRrAkfe) system A specific difficulty is that the PCU (Packet
Cont r ol UnitB i's not able to associate 20 conmuni cati ons through the Lb
interfl8ce with the communi cations of a specified termnal. In

packet -swi tched radi o systens, such_ as. GPRS or EGPRS ( Enhanced ner al
Pocket  Rad VGRS ERgw HEAHR 197 SOPLRTING P RESUSEGAMPANGNG SUCRAS HORRe. 25

i npl ement a\iéé?f‘in%_etc'ﬂ@ui‘t-%%&lg@&@%ﬂ%&Ef%mﬁ@.ﬁ@tﬂésﬁfm@sgévérﬁgﬁggbb@“ em for

Mobi | e Conmuni cati ons) based systemiutilizing packet-

communi catliaoadionEGRREr)utativokesie BBGE thEchamuenic@iinrabsmees HaiwokStleEwitsit i on)
technol ogy to..i ﬁ‘?e se the communi catjons ca aci% . In addition to.the GVWK
(Gaussi an TREHITEA TP SREROSKOPING Gandiried Brmaanier Fonaliod mipesadesioth i 30

i s pogsgi bl@etdutdfifk %ﬁ%ﬁ'énﬂﬁ”n Rittes | 3/drd [THRY HROSMITIHERIdrR BIdRENT WA Packet
data channels. The primary target i's the 1 nplenentation of non-real -tine
dat a conmperfem thesacteaMiaséioning ealaglatiphg/dewpyinajioary requeshet br owsi ng,

but al so real-tine packet-sw tched services for speech and vi deo

transm ssion, for exanple, can be inplenented. W O 02/ 35877

PCT/ F101/ 0@9A8 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



To transfer the information required by the positioning nmethods described
above, packet-swi tched radi o systens require a packet-sw tched transm ssion
channel (w% ogpssv7so-call ed connectionl ess protocol) to be ravEbil/embed
bet ween the core 5 network of the radio system (such as the SGSN) and the
subscriber termnal Ms. So, the core ngtwork requests the radio network of
the radi o system (such as the BSC) to open the connection. The signalling
required i |.aL T : K tdeal i ik e e i
appl i cat | SRTEEARAY R BB RBtiohtHS). S 1FESage ib U S OAR,
subscri berlayersmesal ndtrinolutbearydsfatrinations abeiicthe chbinEelorlRESEN tekiviledl| ON The
i dea of th resent jnvention is to utilise both packet-sw tched
" (connect i dEngfﬁat'Qﬁdiaé?f cui t-sw tched (connection-oriented) communications
15 between the appropriate network el enments for positioning a subscriber
_termnal in a packet-switched network. Particularly the idea of the
i nvent ion it & hat possilde ¢d usaiaboseaipredented oatiead inoa pbeketesvitahied rBdwerkSt at i on

Control | dt Ser vi Mobi l e, L ti t . ket - swi t ched
connect i orPatinEdieR Raio febha e SuREEid sy ehehoRthd B3R St oci ot i on
bet ween t h@epakel sBEB P eBRReARnBhCidedior tiHvipLehsd. i psékaalitchiqi S

established in the Base Station Controller. In a preferred enbodi nent of
t he i nventneiworks énfoanatias stanitifiting thecthirdHayermsinaestior tnusy thustkebinclidedy an

associ ati an petween th acket-sw tched a | I.cuit-swtched nessages, or,
For exanp B, R eStetr FohPramale e SERaRE A CLITRbRRal LAQBHATRE: our cheu
and ciqocui [gehiy) eB8 bedihefuaealin nfsshges ntheltRIrdPARr orh ARherRedrdemie of the
i nvention, the association can be established as a tabl e associating the

packet - swi samhed Lk isalge usedrinithe BECVAR (Raslie LinkuCentseliNediad\agessage
identifier~ 30 An [ i,npvention utilises signalling based on
the SS7 pr%?B‘é%'ﬁ%‘i‘?&g@hqﬁ%ia@éégﬁﬁ%&t[b\rﬁ‘e SM.C. The CCI TT %57 (Si Sna| ling

System 7) protocol is a signalling protocol w dely used by
t el econmuni cati ons operators; signalling between network el ements is

carried byThe eredem isdhe camepunic iﬂébbetwgegitgﬂm@ AQd thexdM):G . 3Be fatter

PCT/ FIQ1/ O T : i i f i
Hocor dance i Sl BiHace! RAMHCR) B%aje BIEL iBRdeR S EotbBalietl. (P11 (",
first aspeswit@fed demmunidtions, Thé diffcultspartisl love s estadlistesigodllihgbeveen

i tioni bscriber termnal i -gwitch i e tel eph
networ k. wierepAEe s SMLZorha s e o SO (SepiaGhe Suptea Kpdha t ne
n Ko f . _ >Se

charact or | L0y St i KPouB ik Y BPRSP G el AR AR SerbD Bl P A
required fspedifiediffusityii®tiatghe R (Raaket Contral Uolikis ren éibfentoiassosiste ched
For & rihs remiTig PR Bicaebd e §B4nEaaes MiBei &aRuRGalEr b SpEaed *20°°

packet - sw {egfp@ehiand circuit-switched functionality. According to the
method, it is possible to performpositioning in a packet-sw tched network
by utilizing a circuit-switched |ocation server. A benefit of the nethod is

15 that SS7 protocal. signal.lin utikised t,- SW ed

posi (1 ont i Eagker e BT LRUpHaIof, 586 A QRS R (e KB SIP n 1 ne
si gnal | i ngpysiest R4UIOIRARIRE), FRY nfldhCatientiBWiHaetRsErdssid Isodat fiothebecause t he
extra information needed for positiani nggl s transmtted in _the transport

| ayer )35 soimmameptatian eithadosation seadretESRRT it GRM Welabat 8isteen faipl enent ed
using a | OfdLhe Q)&ﬁ%hrrw?caftiE)Rg’ Baée%l g)stem 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.



20 circuit-switched network (using SS7 signalling). According to a second
aspect of the invention, there is presented a systemfor positioning a
subscri bewdeyssmal in a packet-sw tched nobil e tel ephone wmeliaikooosai d
network conprising a core network el enent, base stations, a base 25 station
controller controlling the base statlogs and a nobile termnal of the
nobi | e tel ephone network; and the connections in the nobile tel ephone
network are arranged in a packet-switched fashion, and it is characteristic
of the systemthat it conprises a |location unit for determ ning the

posi tion ofo tragesfeeths infdrmationathained by tDpesitiosing edethvbtil deberithad absyat | on
controller of the nobile tel ephone network, and that the connection between
the base Ragkebawiehad Eﬁql%ﬁY%FﬁH‘St'196UIr6@d%ﬁlcdfﬁt'ﬁ‘f{lt@hﬁfdstféP$f@£ﬁsiﬂns%‘qfﬁ}%d and

the sai d BaShoSt Bb.clld BOLKOUIGHoSBIUCRAT0 BRI ANl ehibbf g cand

. packet - swi onal i oces clircul
r especbHi vmgxwommee-ramtsyswnrtesdageme SG\SSN)(h?{d&”a‘s?stb%cFPﬁn’ tEhﬁiHaﬂ)MEm

neans for establishing ap associ ati on bet wee circuit- s e nd the
packet - owiSHEE CPUMEPTUTANFaYeT NG FEe PeEk o M aH Buetat e 108 o
speci i ¢ _B9SE) IQBhAORAHRRRIDACTRE SiGRbNAYILGIRK RMEIRBIChERN dnEhbhe hed

functionality: I nvention IS sult posi tioningfor éxanp in a
GSM based Newdttelass trchme c‘mlesi appliEaPRSs it adiudd bg smportant {o quick]y geGHERAN ( GSM

EDGE Radiq Access se strl WH@ ntrol | er.. According to a third
aspect of PHAGHYE ‘?lsb' SC Q"P'Qa hﬁﬁ"e QAR SEEYiG8r k 10 el ement for a
packetgswi t ched nobile comrunl cations system the said element conprising
means for inplenenting packet-sw tched functionality for processing

packet - svaidEé?RErSEbHdéB/ENT@N characteristic of the network el enent that

it conprises nmeans for inplenenting circuit-switched functionality for
processing circuit ~ 5 switched messages, and neans for establishing an

associ at i orhdricwasthé bregant Fidntionlis e eilisasdth packacsudiched t ched
functionality for the transm ssion of data related to a specific

comuni cat(conngeionass) end qrsuitewiisipd cernmegtion-orientsd) cemmunicatiors

fsﬂgjcteg Bﬁﬁlﬁeﬁﬂ%ggﬁﬁg‘;@%hg SRR Sr BhsifidHing BV&HsABe Aefmid)f 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 Cenire, 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 Controlier.

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

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



A nmet hod and system according to the invention have the follow ng benefits.
It is 25 possible to avoid using different device for inplenenting a

packet - switccdpedsi7ocat i on service. Additionally, accordi ng g@vkbgodomenti on,
no large nodifications to existing device are required, and signalling in
the network becones nore uniform and @ relatively fast |ocation service is
achi eved that can be inplenented in the current packet-switched network in

| at t t;
cost-of 11 Eranfel, The Moo Rayeid ool A HENK ARSHE! Ploccbdiceimiling, o

cases, nogepemlfpwpq)@a:k%yeiqtratocohmdel.on needs to be opened between the
term nal and the |ocation centre. WO 02/ 35877 8 PCT/ FI 01/ 00909 The net hod
accordi ng to the invention nmakes it possible to inplenment |ocation services

0 a8 CERANCERMMGRES RAUDLFGRRR BRIV RibIBINeitdd Limdfioier LD

,|nterface|na y su packet swtching an y 1 nplenenting

pr ot ocHl $>baltiosungja Babscarlb‘emrterpanalen spacketismiched mtﬂMIBSéleahdeMe@VMt wor k
conponent s 5 of fthe G?RAN %T\{ 5 ﬁHCRI DESCRI PTI I—E W NGS In the
fol I owi ng Whatein 1oy BRETIBRAING; the teigala NESSATE 1§ RBTRedd yﬁ E8HEBYOP with the

10 prefer E:%Htr%ﬂ&%tﬂ@%@od@‘tefe%‘r\%hé'%éﬂk bha |ﬁ§‘éh9§é%@er$§’t@%frt‘lgé mé{ﬁod"h' ch

Fi gure 1A shows an exanpl e the structure of a cellular network; Figure 1
B shows atmairfor deplameastﬂngltlwzomnagnaaﬂmfs requised fordhe pesitionlag, DotHF gure 1 C
shows a circuit-s Ctl Fiqure 1 D shows a packet-sw tched

connect i offFCYty Sif‘"\gh?é a§8 %\‘N't&géjnﬂegs%qeﬁ HE Yieth 88@8%9‘?'3@?@ ¥n specific
par t s10f %'@ﬁatﬂi%héé‘|b%h~é&dtﬂés@@hé§§é§esﬁb9#éﬁsf%rrirﬁg é’atﬁ'r@bﬁt@d‘&fé celthisst rating
the operations perforned in the positioning nethod; 25 Figure 4 is a5|gnal

sequence @kaitioning betwegnipagkehewkchghand ﬁgcwtaswmhmhfumtf@m@atposu tioning
met hod; Figure 5 shows a bl ock diagram of the inplenentation of base
station controller 30 according to the invention; and Figure 6 shows the

IC:’I \r/ g lrJ] It It OﬁWdc@hﬁﬁg i EfePfethcd, #Nglpbksidleoteasertdith ;I;ésmdm@g frie paskéesWitdted 0 the
network by utilizing a circuit-switched location server. A benefit of the method is
15 that SS7 protocol signailing can be utilised for packet-switched positioning and
that this signalling will stay unmodified compared with the signalling used in
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 (old)

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 controller comprises

both circuit-switched and packet-switched functionality for processing

circuit-switched and, respectively, packet-switched messages,



WO 02/ 35877 9 DETAI LED DESCRI PTI ON OF | NVENTI ON PCT/ FI 01/ 00909 Referring to
Figures 1A and 1B, a typical structure of a packet-switched radio system

t oget her waé2/is8® i nterfaces to the fixed tel ephone net workcErmd1/bd¥89 packet

5 transm ssion network, will be described. Figure 1 B only contains the

bl ocks essential to the description ofsthe enbodi nents, but it is clear to
a person skilled in the art that a typical packet-swtched cellular radio

netvork al so cofBAASES AN HARRIARM SeiveEhRESrHRsRIERAbhEthe

description is not requir adio system can be, tor exanple, a
GSM based paeRet-switéli@ERiEnctiondlityfontbe s@nsvidsid e off dbtapietated By a tspeTifibTS

cutilizing Wdeband, Code Division Miltiple Agcess, .or a hybrid.of these
ayst e, ARSHETHRDSEYSRY sk nutonatand e Sfii T et b Risalis "ot yi e
and the radio network is called GERAN (GSM Enhanced Radi o Access NetworKk),

~where the radio int erfac_e is nev_e.rt.hel ess a nornal GSM based radio
i nt er f &ce, The ingentath s $uiteerfbrapesitioning ZomexaEnaE ins GEMibasedpackete

description .of Fi S 1 is.mainly.bas ) i

conponent & tlcfhfaﬂe(g%g ‘Prnleé?g:%pf%ﬁ%s I '%F@?ﬁﬁf@%'?‘gg@ﬁﬁ@f%&?he UMTS
Ter rest ri g cJgadiNetierieSsadiestuidkcotdiierknown as the Radi o Network UTRAN, 20
and the subscriber termnal, also known as the User Equi pnent UE. The

interface between CN and UTRAN is called lu, and the air interface between

s, The Arceraab30 sEitrestl NG InVeRTRl; e R regnieE dBktve o “n
Radi 0 1bet Vil ineRPfr20packet BWichEd WRIDile @ nirianieationy Sydvesheti® Said Biémbnt er f ace
between RNC and B is called lub. The range of Node B, also known as the

cel |, is renising maansfer implemgnting preketeswitchedNgnetignalitystor peogassingd Base
Station S & traditioF t conponent
of the ra(L#% yg%s@et%ﬁ%%g}rpperslggggé’ﬁ ihle cﬁ%hédé&ﬁ%lc&fﬁﬁ@g&%%ﬁrgﬁﬁft;ﬁ%éhcore

net wor k CNonrsegescription in Figure 1 Ais on a very general level, so it
will be clarified further in Figure 1 B g% show ng t he conponents of the
GSM syst em t hatMeaug MMPEPeEHerau-yidhed dhpetifdialityofor Precesping digsitem |1 t

shoul dzbe Natfdqthat é&ﬂ% and© 02/35877 10 PCT/ FI 01/ 00909 description shown
here i's by no nmeans %I ing, but rather suggestive, because the

responsi bi | i ti eneansl fdrestablishingadn a$sooiatidnobetwalf $he airpoibewitshed andthd | in
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.



design stage. 5 The subscriber term nal 150 can be, for exanple, a fixed
termnal, a termnal fitted to a vehicle) or a portable termnal. The radio
net wor k i wio@ssgnact ure UTRAN is conprised of Radi o Networ kecSuizey@bens RNS,
al so known as Base Station Systens. The Radi o Network Subsystem RNS i s
conprised of a Radio Network Controll e, RNC, al so known as the Base Station
Controller 102, and at |east one 10 Noge B) al so known as Base Station 100)
operati ng : L ' i i l.ses a
it pl oxed 1 Taethd8 AEOBIdR, el et makés RdSsBlcnty BibiemBprorRlor

control | i ngetvitesaper @ERAN (ESivt BDGe RadicsAddets savetwonk X systemdy dtligingTthe

I'tipl 116 | d t th ffic.and cont hannel d b
15 sover ai CoiaAagr o avaisiiehie crigcks Gulehil 6nd BRamRlamas praicol

transcei ve j i ; t uni t
D e T R R R B e R B e
subscrither of HrenGBRIANLSYsteifhe structure of frames transmtted on the two-way
radio 20 connection Uu is accurately defined. The base station controller
RNC (reference 102) conprises a group switching matrix 120 and a control

unit 124. EhoRt OEsSSRPTIoNOPRHE BRAYANGS Uused for swi tching voice 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 al so

cont 1ot 1 er 10 53 s BeCu o OMB0S lsclba hdhBrecterA Reo ShBLMRY ths o
bet weerp t hﬁF@feﬁéd‘_eYrﬂfddiMéﬁg‘lg* Rfe@ihgtthehsBntioBbE dRainls Obf wHikRi cal Iy, the

base station 100 is respon e for the inplenentation of the radio path in
t he manner descri bed above. The base station controller 102 typically

manages the. fal l.qw,ng. f LO.reso , ol of channel
swi tching E&L&%é%%&%Ssgﬁgggﬁﬁé]é{gﬁlea{tﬁ%kﬁeto:?%%Iﬁgaicﬁ]eg@ﬁ%{ﬁr oni zati on, and
pagi ng the subscriber termnal. WO 021 35877 PCT/ FI 01/ 00909 11 The
transcoder 122 is typically |located as close as possible to the Mbile
Swi t chi ng Bigure d Biiseys a sporedetaipd blork diagsam W ancellar idwefkansnitted in
the mopy | e tel ephone systemis format between the transcoder 122 and the
base 5 station controller 102, thus saving transm ssion capacity. The
t ranscoder Figize d @nsteows alvircutewitched dohfiestimt  di gi tal voi ce coding formats
used in the public switched tel ephone network and the radio tel ephone
network; for exanple, it can convert fromthe 64 kbit/s format in the fixed
network to t Howitch dclb@r radio network (for exanple,
13 kbit/s) Fﬁﬁéﬁﬁ%ﬁ@’%ﬁ‘f’?&@ﬁeﬂe&ﬁf‘é‘ﬁ“ﬁ d&vice will not be di scussed
here in nmore detail; it should be noted, though, that no other data but
124 pbd or FIBUSEE SHERR FEPYARGH PI 0 RAAIGOCHBRES ool Wate et Cedmprcal
i nformati opggigpdtedb@nal 1ing. 15 The core network CN is conprised of the

( di t ' ! ; .
nobi | e tel ephone systeminfrastructure outside UTRAN. O the device rel ated
to circuit-switched transmssion in the core network CN, Figure 1 B shows

swi tohi g FRPPS 20/ SRAnBE 1hE8a0] vigeBeRyRHs BEMBRLS: BB Sashudhing aci
circles) | mnigthddre Public Switched Tel ephone Network (PSTN) 134 via the

nobil e swtching centre 132, and into the packet transm ssion network 142,
such a®®a GPRS network. In the public switched tel ephone network 134, a

typical tep paly 136 RatsdRihel chaRMustating B §igREIAY 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.



25 I SDN (Integrated Services Digital Network) tel ephone. Packet

transm ssion will be carried out via a data communi cati ons network, such as
the I nterweto24€7 from a conputer connected to the nobil e HealEphowe syst em
148 to a portable conputer 152 connected to the subscriber termnal 150. In
pl ace of a conbination of subscriber tgrmnal 150 and portable conputer
152, it is possible to use, for 30 exanple, a WAP (Wreless Application

Prot ocol ) pdet &R CcRIFASONCOFANVENTINN a 9110 Conmuni cat or type,
integrating a nobile conmunications termnal with a PDA (Personal Digital

Assi stant). WO 02/ 35877 12 PCT/ FI 01/ 00909 The connection between packet

. transm ssi network 142 and swtchin trix 120 w |l . be.established by a

support - nouaeiny Pecaies ERofE EARd Bl b iaa R Gind satBr *t ne
support negsteld,GohEtHe? withaRShisaeas k6 tise RLSIRISpHIMe Maaerichad itrwﬁémsétem and

~a gateway node ( N = Gateway GPRS Su [%ort 5 Node) 144, and to keep track

of t heSpodiansanission sebrerki witkbe deseribed. TrnirgiiBhemy costadpethwt blagkair ea. The

gateway node 144 .connects. t. i t 1 §SI et wor k 6, W th
Phe  patkel epdlid P 268 BROGHOG & e sroRRihe. PALE K 0ge R BhiRadlct g
protocol 19t arthats 8bidal phblestisWiheaaslluRy radib heteokadssl taippiges t he
gateway node 144 will hide the internal structure of packet transm ssion

net wor k 14therfgpctions aubpirectyemsiahose dataitpd despriptianids met 1e@liresbhereom t he

poi nt of w j a LRI he packet
transm ssﬁgﬁwﬁgi%%ﬁe'ﬂ% '1 %%EgFélfirgbge, gﬁg‘ggﬁbé’ﬁd{;@%‘% %Eég%c éé‘tg

tr anﬁmﬁ) ss%ﬂrﬁvmalé\mmilé%lapmnneéyﬂiﬁ@adwgﬂ' S th'cbizmgl\E’idiahiaﬂdr@dnm;] Di\%imll nal 150
in the subset. and can receive, p ets fromit. Typica , t packet
transni ssiMOWUREARFaES12pa Nybrd B?ﬁ\%@esyr%@%rwh%rﬁ the §FFH§lyL'tr?|9f thet etk

Pr ot ocol jéz‘guﬁiﬁ%% % EVIRLh A In @t d\Rddio ABEIR s Qé\fe%- GE'P&P?&GS‘M ure of the

network 1 can vary tromoperator to operator, 1ncluding i architecture
and 20 pr d&rdraviced iRddiovActess Neavork), Wneredbelradiayeterfacbés peNndribelesschet

transm ssion n rk 146 can.be, for exanple) the g)obal rnet; a

t erm nal mn@ghﬁ\égb@&egéaﬁp,mtﬁafﬁ%x%%rﬁoﬁtsﬁﬁ%a&'mﬁbg, wants to

transqit WﬁG&tﬁhﬁoﬁ.o the subscriber termnal 150. 25 Figure 1 C shows how a
c

circuit-swtched transmn ssion channel can be established between the
subscriber term nal 150 and the public sw tched tel ephone network term nal

. f i, qur. i i f . he fl d h hth
syst em i n et B 87 FIALed 36 4 1, d etld Baskd Sy s ThE T Bmnocer vor
114, fromedehidiings BEhel rabbietbléghdrizesystdrhipé &4 Cotd R etlbRUSR, tHEEUMTS

transm ssion channel 160 to the switching matrix 120, where a connection

has been dsregsitiialiRanio Accaes betvwerk, gisorigiomit as theeRadiaSemoss UTRANS r om

t here,yi a i - e I | ] ng; e 1.
pub | 20swideHd FEnEiRe B inelalot R ¥ UL ERR R e bie ek
stati on 1Gtwbbe GNahd A TRANtS tdifedcRNbhaltise bitentertatée bexesn UTWAN2hd5877
PCT/ FI 01/ 00909 13 116 in perform ng the transm ssion, and in the base
station coffEiofalled a2, the control unit 124 controls the switching matrix
120 to nake the correct connection. Figure 1 D shows a packet-sw tched
connection. A portable conputer 152 has

UTRAN is comprised of Radio Network Subsystems RNS. The interface between

25 RNS'sis called Jur. 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 iub. 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



5 now been connected to the subscriber termnal UE (reference 150 in Figure
1 B). The intensified line shows the flow of transmtted data fromthe
server cowpwegss’i48 to the portable conputer 152. It is ofpcamuetzmI@ossi bl e
to transmt data also in the opposite direction, that is, fromthe portable
conmputer 152 to the server conputer 148. The data flows through the system
inthe air interface) also knowmn 10 as the Uminterface 170, fromthe
antenna 1 e I - i efd./ he
TR e e s A T L St S S
B) in thetbiespoRtibilities @andduhbitorsvafitied vagonma UM XS tatponbatseara stitiiméed i on
has been established to the output going into the support node 140 in the

" G interfde8igniStaglt he support node 140, the data will be 15 transnitted
via the packet transm ssion network 142 through the gateway node 144,
connected to the public packet transm ssion network 146 and its server
conput®r THh8.subscrilbérterminal FbQwarde] faf exadnie Do fivechtarmitmalna deroaival wher e

bot h ci Iit-sw tch 20 d t -.SW hed .datg i s t itt t h
RS BEERAN s S B I e K WA T T
that is ”%tcc?@gﬁsé@bf RbHRMNE WM SeR8HstEANRNGS 8l krfoifh ?@B‘é&é'&itéﬂ‘clﬂwfor

packet-swtc transmssion in a flexible way. It is also possible to
const r uct Systemswiirie RhdioeNetwark Subsystem RSl admprised afraaikadiotNetwork he

K i f ket - swi t.ch d Thi i 5 i bl
cimpl 1 1y Cuale0BNE oo BRGNS = 1k BRssiREbAceatble i anoa R 7 1 b
The o X 51Isb kABwad Besd MESoRYFICE Gpordiiy WAERMhe BOBiro @i RNCAr

outlined in the figure as dashed boxes. e device related to
packet-swi tched transm ssion in the core network CN will now 30 be

Cransri ssibf SRS FAoR 0,cdinBREH A Pyt dlGs, BR%E ) BafiSoders 1127 £REF oo
i ncl udes @ (GriveMamitMEBi tentesiimd tHeoferation of ithhSdeidt6 1aadaral iatipldxesat i on

Regi ster (HLR) 184. WO 02/ 35877 PCT/FI01/00909 14 The purpose of the
Gat eway MIABI €he srultiplexechif i usesidopagathe i6affig @nd soatobshamels veed Byan

Gata Mo PUER I RearRR: TR IO Shohndl 50" hdar v onal 5

| ocation service device showmn in Figure 1 D includes the Serving Mbile

Location Center 182, which can reside in _the base station controller RNC as
shown, forf hexeansiceivers (114 ik 81 bate kR iBA@re seannested io thg apfepBadindepar at e
devi ce co g i r: I ARING arnnt.he support
node 140. Q?g‘i&pﬁggﬁ d}‘?‘:"‘%ﬁﬁ 'rgtp[%é%??@né ag%]er%eanmtéﬁndet%?ﬁ%ﬁfgg is shown;
it can resubscribdariterminal 15 Tasstiruttarte afifrdBnes tnanemittgnl @n the twosway madiol
corrpoggnt 118, or {Jt .can beeg ggﬁa‘%ﬁte devi ce connected to the base station
B. ThéU purpBeectiin YHeS PecHAfOh IR ir ement Unit 180 is to perform radio
measur enents possibly required by the positioning method. 15 The Locati on

Measurenment Unit 180 for subscriber termnals is a network el ement al so
known as Jkedqstestation civblsoller RNG 4raferenceriiO2) compirigas @ grop awitchimgows t he

o csent aginedeodnd AreRtaHl PEL e R o eSS Bhna to0,
through waixgfah dic@BRE a2 and #5t dopPebNes s nailiagdirchit® MHeWadestation
interface 170. The operations of the subscriber termnal UE are controlled

by a 28nt systegoMpbnenamprisad of Y5 bage stationi1@P @nddbepase siptian ¢ardrallegui r ed
sof t ware. 1@5 E}lgoﬁ%%&ésogtgaﬂsé%rq%ponents shown here, the subscriber
term nal UE™al sO conprises a user interface typically conprised of a

| oudspeaker, a m crophone, a display and a keyboard, as well as a battery.
These are_not described here in npre ‘g%s theéﬁare not relevant to

det ai | ,
" the presedthd Mql@ﬁpc@@e%pp%ﬁtaitlgntcggﬁrlgh@ru 4 7d Bpse gatiop ki aswesll i n
b tati RN AT AN | t | i b ib t i |
UE descri 150" RaASion Tt SRR i, R Lo g B 1 T he. oai o devi cos
*is claar timpementationskypicaly, the bése station FOD iexespoinsiblafardheral
EGPRS- conpl i ant radi o twork transcei ver and subscri ber rm nal
{r anscel vaMPEAREBENNS of Merircts pelif iom S ansie CEaCaraants JFRASR | be WO
021 35877 R QI RARIL 028N Filnaues (b WABRING. RrAiapelork be i (Cper

Systens Interconnection) nodel, particularly inthe third layer. Figure 2
shows t he rps@trees) catent io§ channel sWHCIRS tedweeolcels grnwergegulatisantrniog 5 |t

shoul d be noted that. i I are by no neans restricted to EGPRS.
The prot oc?cﬂd 3 n&&'k@'ﬁ%\%"%@ggpda&ﬁr¢{h%a%@(§f;ﬂ¥ﬁbtef rglr‘{aﬁ.e | SO (I nternational
St andar di zati on Organi zation) OSI (Open Systens |Interconnection) nodel. In

the OSI nodel) protocol stacks are divided into layers. In principle, there
can be seven layers. For each network el ement, Figure 2 shows the protocol

e A~ o o N . o N o, — o o " —— — -



system BSS. The various network el enments are separated by their interfaces
Un Gb) and Gn. 20 The layers in each device M5, BSS, SGSN, and SM.C, w ||

comuni cata éx@eeal |y with the correspondi ng | ayer in anotg@nrideniose. Only
the | owernost, physical layers will comunicate directly with each other.

O her layers will always use services @r ovi ded by the next |ower |ayer. The
message nmust therefore be physically passed vertically between the |ayers,

and only in the | owernost |ayer 25 (also known as the physical |ayer), the
nessage Wi ll be transmtted horizontally between the | ayers. The act ual

t ransni ssimof Rhnddodebt 2 iupicaly lbcded B ciosermdpossitsle tb hiee Mppienost , first
| ayer RF, L1. The physical |ayer defines the nechanical, electrical and 30

~ functi onalSwikating £enirerMsSant#A. iasghevoise drtacpanan 9sittansmitied i the
question. J&Qﬁlon%ﬁp@o%%;sg@gea{f'@fgfma%Wgeﬁﬁhé {}SPQ@CF rgi#kaﬂd’%%rbaéé“ lises

. the servi l"ayer rnplenment rell e comruni cati ons,

per f or Bi ngta0 esritiagdier 0021 thasavisg) teanenission cabacite Xdepiranscbdet HR2ai r
interface 170, the data link layer is WO Q2/35877 16 PCT/ EI 01 /00909
di vi ded i rROHVERS batwm@%wﬁew%ﬁ@%w'ﬁ@ cegdingdannatpaisedringhe RUPHC | ayer

Known as tskmfcﬂgh\@a@mbﬁyﬁég%clsmoawd%%rgé{% t%@ﬁgné%%rk% Xa egsﬂggﬁ;ﬁg of

data transmssion ahd sw t ng technol ogres befween the devi
net wor k | aypeversrone o4 kbitls fbomakintthelfixsthinetyyorkdo mnatherdgrraatdised in

di sconnectj n onnecti ons. t he GS te the network _layer (s al so
choun s (the Lol AR oMarior Bxagg, o KA A ViES VEea: et egulednt  ng.

and they Meanscd RilG e (ﬂ&ihs%%ﬁeﬁéi‘é A REPEBBERNt shBL[Ibd ﬁB%EH%n 1@t ons

between two entities. The network I| ayer conprises the Sessio nagenent
(SM subl ayeothandatehzutMoicePRE ebbibjechtoansgrsinmin thetMgnssadem22.. The GPRS
Mobi ity Managenent subl ayer GV nanages the consequences of subscri ber
termnal novenent that are not directly related to radi o resources

managenentthd forfths uhited RetomRiskdallt dintrod YROSING TmHRAE shmbAt, GaaRemg dtl e for

user 15 authentication control and connecting the user to the network.

Ther ef or e statistical infaranatinet and kignaling. subl ayer supports user nobility and
regi stl ation as well as the managenent of data resulting frommobility. In
addition, this sublayer will verify the identity of the subscriber term nal

and the aUﬁH@éér@%tﬁ@ﬂN@N%cogﬁﬁ%é@id?%é thbhé$eléphd);@é/§&stbﬁkmﬁa§ir@§tﬁr@et ween

the subscriber term nal M5 and 20 the support node SGSN. The session

managenentousige AiRARNDitgeycarelatgsdoacairswitthad Si@nsmissien iraltegarent of
a packet - s {GREANC R ke BB sHOWSREMBBle SGHtEhhg ES ARy §ENt Of

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).



t he user. The session managenent sublayer SMw | establish, mintain, and
25 rel ease the connections. It includes separate procedures for calls

ori gi nat ewolayg/3sdye subscriber terminal 150 and calls term mpatrirg/gomsi t .
Messaging in this sublayer also takes place between the subscriber term nal
M5 and the support node SGSN. 30 In the base station system BSS, the
nmessages in the session nmanagenent sublayer SM and the nobility managenent
subl ayer d t ; i : :

transt or r SF ScheBid BERREr' SANRP B Riipr e 5148 ABH s MEL P phatrpc

(Logi cal bpOkvilChatgstdblishay &y asuppdrimbéeand (8GSN FBuBrengebRRBpSeohbdrogi cal
~link between the SGSN and the MS. The Lngi_s sel f-suffici egt and

i ndependeleds). thervppee of iresupprarbnadeail AP deta tander packeds batwral theed air

interface : eér;% id bpres k. The
informati 8%9? %{bglg'ﬁt ansrﬁﬁaﬁteggd)ggigwaagq{/\% t acgggheegiée?vlrlggat a, \;'Sﬁpﬁﬁgte

pr ot ed3 edNbyegnddyand tmkedetraceof theepdditiamaf sHbscriber teamam| 160avithiCitdat a

will be transmitted in the LLC relaying |layer LLC RELAY. The MAC (Medi um
Access CoRPERWIIHGBr is responsible for the fol lowing tasks: nultiplexing
of data and signalling both in the uplink connections (fromthe subscriber
termnal to the network conponent) and the downlink connections 10 (from

t he net woTke gatgway node d 4dtenpabisdhie ppiblic panketdransmissiagineivonk 14kwitesour ce

t d the distributi i o f i nk
rartic WeeadH tRaaTssi bevRrre: TheTBradtE I8t B SRR ¢y o
this {@yegan beauddeCinthashterthéd) leﬁ@ﬁhg@nbabgysttﬁ%ﬂ,&hé SaRAS Rbe fa4 vaRssi ng

the LLC | ayer data, that is, the LLC frames t he MAC layer; the RLC
splits thbideltoefintemal stivctirRioCpasketdransmisgivg neimonkel4d somibampubliche MAC

| ayer. In_the | ink directjon, r . L [a fr the RLC
data bl ocRecﬁﬂﬁpﬂm@wﬁ“&i“é%*‘{%Oﬁhﬁnﬁ'i%}@%'."?%@ebh@stﬁsa'ﬁ%f'&ysﬁk i 11 be
i npl enent gdnymigiorneRbirk 196NheCadket transimssidn netvork age lodierlikex@npl e, the
air interface defined in the GSM system The physical |ayer performs, for

exanmpl e, suenetathe publicoRAnket trapnsmissiast pelwark 446 5an serdagetsderact i on f or

The ciRs FUpHERatBrdh s ek bR nd St AT B BRI | T omnel the
signalling via the backbone network between different SGSN s and GGSN s. )f

25 desired, GIP can inplenent flow control between the SGSN and the GGSN.
UDP (uSerTmancaay,athemag?@@@')swwpnm%wgm 144 s privaip Debuereitdizing thee TP

| oh . el e | .
(1t er net EEEBEEpIoRRY and il i sl O RERBRLE THIGRRETSINE )
coul d al saetworser®, cart vanydsand epefdtomtocapdratdr, iasludirld itsaarchitettcd Bod agai nst

| oss and corruption for the 3 ckets transmtted through it.
Respedd i v@f%’?c‘%ﬁbwW%f’ﬁ@ﬁ”&ggﬁg%?@@w%n agai nst packet corruption. WO

02/ 35877 18 PCT/ FI 01/00909 IP is the GPRS backbone protocol, its functions
including the routing of user data as well as control data. IP can be based
on t he | PFhepubiiogeickebimndraiseiongetwphiel 4 sarbrewior exbempie.dhatgéabal o use t he

| Pv6 protocol. . The BSS ase Statjon Subsystem GPRS Protocol ) | rowill
oty nf TRt BT e G PECIh kit SR PyrenerSamndet HATRER 1 ne
BSS and t hanSkRbadketaddthkistbstibatieahinapysp. data. The physi cal

transm ssion of this information is perfornmed in the FR (Franme Rel ay)

| ayer29 NS (Network Service) will forward the messages according to the
BSSGP pr OW@ﬁRIM C 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 muitiplexer 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



10 Next, reference is nade to Figures 3 to 6, describing the possible
signalling of the subscriber term nal positioning nethod according to the

i nvent i onwoangdsstrs possi bl e uses. Figure 3 is a flow chartpdr/fiasdopex i ng t he
operations performed in the positioning nethod, and Figure 4 is a signal
sequence chart illustrating the signalking perfor med in the positioning

met hod. 15 It shoul d be noted that the exanpl e shown uses operati ons not

yet speci fﬁ%gn 8%5'18["5 n@fstg@ffhatn@ﬁﬁ&lgﬁsﬂd mttherba% s?rgf’d% é&{t%u ngh

Par t ner shi nanes 'used he anged i n-the future
20 In addlcbhtml, urhib 24 xantpodle th@ewﬁhhﬁganaltnuméouasaals& el mTre:cmmbnoétte:m may in
_ practice be integrated in the sane device. The nethod according to the

i nvention should be used even in this case, to facilitate an

associ at i ?,;9 aec 30?% C;%%} Bt- E\Qlt&ﬁlﬁd geThd&Pnt Rrgdrizdle c@rﬁg-@fé‘? 18R AL | On

starts fr a location request in step Such a request
400, 491 maw beemcbhmctadkﬂtﬂsmebermnlﬁaiwﬁ(raﬁeramnéOureFrgumaHBc)r a

MTLR t 400 f h h at th i
both cased hedDIeRSUISRAT RGN RIS 8l SRS B ArLs o e, eerH CAPURY of the

l'ocation saubiRe p%HaBIené&?h;blﬁeF e5p1 mfﬁ oﬂ\@uré@%%bﬁe tbrﬁifé?fsﬁﬁwé’@ &b the
| ocation of a certain subscriber termnal by sending a |ocation service

request 4tits sppositedictation, hat it oGl patiebleagninuter taditd e semver mation to

the appropria S obt |ne rom HLR by. ns. Qf a i al
routing i ﬁPH?%ﬁ?f @%@@?%0&5 88&3’8&?'5%*“6 %@? 7SO kv
PCT/ F{ @1/ Q@3R8 U iheRape t1'70afr6mttherwterﬁﬁa3n TRid O PardteNesddanBng froffi S
operation is regarded known. and will not be discussed further. Based on

t he routi ferennBitipiaxedrin ﬂﬂfh@U@ﬂ_%q{rﬂd\ﬁsthf%fhﬁbﬁrthOB@BRnB@' send t he

5 he sclRPITaaAaY B R R dRERE e Tacedo e sBBthipR R, T O
control | eryHdrBat ccbrfmecllbﬁ h@@@e@h éswsltshed tb mbutpnabohg ﬁ@ih@fsddp@rtbase
station controller ., 1Lncl udi 8 | east TLLI or ar Log| cal Link

| dent i ty) n@de ®an tbs@mtaﬁaqmép nqshnqciﬁamq)-fthe ta Wﬁ POt i on 10
Th et Th
pagke?/ coh%?%ﬁﬁ{etgéﬁ%ﬁﬂ igr%k%es tﬁglrsg@ngﬁég(sg?emig@? 'terf:ee %& ep 304e

and if it 14g, gohnected do thepsiaipgeadket mhé;mtssnommwtmﬂed%antjhtsw LE
protocol so that %he circuit-switching controller) that is, the

ci rcui t - sWPIHHEEr 14ficti onality 15 BSC of the base station control | er GERAN
{see Figure 5) would be able to forward the nmessage 403 further to the SM.C
by means of a SCCP connection established for the nessage 403. In the next
st ep 305, FduieldrigfFigores Hgaedt1 Drde swh eha® 3 oadd wherepznthasirctip-switehed

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.



20 SMLC via the SCCP connection, as additional information using the
BSSAP- LE protocol. Through the SCCP connection established in step 306, the
SMLC wi | | woe@eds¢® t he | ocation request nessage 403 whi ch irmi/mdpenddhe said
BSSAP- LE nessage; the 25 SML.C will carry out the |ocation request using the
desired nethod. Because a SCCP connectjon has been established, the SM.C
can initiate communication in the M5 direction through the base station
controller in step 306, using the SCCP connection. Because the base station
controll er BSC knows the associ ati on between the SCCP connection and the
cor r espondihegpyraocke of tunbateway Mopilg Qonatiors CentarHB6TE k6 providekicationt i at e

. communi cation with the appr,opri termnal . This,co. iGati,on 409 wll be
Gsed Lo | SENAREH ApsaaTBrFIRt BBnE T HEMREL el PR RER TS S B0RE | ocat | on

i nf or mat i @ubaErigdreita iandabiBhg MfofmeatRinefdr te loBatib® eakvice) AtiditlonBe ret urned

. by nmeans of a BSSAP-LE nessage through the SCCP connection 405. The

i nf ;)r nt | ;b@patioars;ﬁwipeéiﬁvic@@qw i kjEvke Ha pedlades thenSenving Mmml@igpfgm 20
PCT/ Fl 01 i i.ani i '
et hods. ¢ 1ATE5 A8 pehigR R e Gl ]R thd G856 sfeioh TR HATIRIRAE, ag hld. BE (' hat

i's, eitherexanyl@itpits coansiddripshant a4t ieanfaldo ik adfepabgterddvidecconnected
communi cati ons network, or, for exa%&, the signal froma GPS transcei ver,
&

dependi ng tegithfethedaise statiag crRtral the supgodppdetldOs determine its
position at the required resolution. In step 307, the circuit-swtching
controller BSC will pass a nessage to the packet controller PCU which wll

forwand t he adeitivage [426tibn Meadurement Uhie LU t186ris Bliowheit BoSESige eitheol to
the SGSN. After this,. tthi SCCP connection can 10 be rel eased. \Wen the SGSN
has forwardiie page ptiopidor arampg N ds cantrolheampgneme! 1& qnidsasrbe aper at i on
will end i i ' he base
station CC?%P ?gaﬁﬁgr% Q’% c? #::dnrgtéé:ﬁ%cﬁﬁ?%‘gﬁggssgﬁrﬁ?oﬁhg@g# (?l% %gqﬁ%egjﬁ%ﬁ?\nventi on.
A GERAN ( Bfeasur@uenl bnitak89 isttatpedorrnagadioaheasurbfiiends possiblygegiraédby

i nvention conprjses a protocol stack 502 for packet-switched functionality
and a protBeBrstiPRre MEHAbr circuit-switched functionality. Using the
packetysswi t ched protocol stack 502, the base station controller

comuni cates with the SGSN 504, and using the circuit-sw tched protocol

st ack 503, Thehleodzdion Measuremardhinitol 80efior sobsaritier deresinalistib atiedwSM_C 20

| ocation server, 505. The ba i on ntroller. 50 | so communi cates with
t he nobi | @?Psmﬁm %HO%W%S&I@%@%'PQN?@M %\%%atm&%{i}?%f or clarity, this
is not shown in Figure 5. 25 The control unit 506 controls the association,
and thus the packet-swi tched and circuit-sw tched communi cations in the

Ibase st at iFdgureotR? eisa ghows theostactinabpade at the suhscohedierainab UE et m: €
to a G0 PR a0 R e SRS ARt I iegtpet cBYA DR o Ry e

associ at i emteravl1 00 ahsdadgrswhith the teagesivén SR fsuahes® Bidnabfrbraae radio30
anot her protocol stack after the assocjation has been found. The
associ at i énerface 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



storage 505 stores the required information, that is, the whole | ocation
nmessage or its identification data; for packet-swtched connections, this
is the TLWO @msgsBEsponding to a specified LCS nmessage, and HCWFI01/00909
circuit-switched connections, this is the SCCP Connection ID, for exanple.
This can be inplenented as a WO 02/ 33877 PCT/ FI 01/00909 21 table, for
exanpl e {as shown in the figure), where each packet-sw tched connection

i dentifiergafh ihlilokdy ) ' bdswi t ched
connecti Onca?ﬁ%(%%ﬂ l?;er S{:@J%%)%fﬂg%%%@l(%eﬁ%ggp I Dsﬁﬁ%rggﬁggctgdﬂ)%de% t he

| ocati on rparticuiamyisthgdhird lavesei ved, it can be directed (that is, nodified
. by 5 including the appropriate identifier and converting to a

packet -swi tched or, respectively, a circuit-sw tched nessage) using the

data in thggaesPshals Bk pibas St&dke ofthe EGRRSTUHLID SlhidagBAtdxamis ot ocol
stack and the appropriate recipient. 10 Figure 6 shows a connection

accor dﬁnﬁ It sheuie bermoded thert the emhadémentsi are dyfrreegss rﬁgStfiﬁ@dSQ'E@F’thSo?:ol .
L1 . . ) , .
R E LR R S T

the base stahtaRriztiohrOlgaeizaibr) ONA0pen Syistemsinterohnediidhedddaiethst ati on
controller_functionality of the base station controller GERAN). The SCCP 15

| ayer i npl@rtmosiel ProtochlagtacishawcdivisrdnaiparaTst errisinlesiheneicag beayers.  The
preferred g&ghﬁg@&& AL O ndilfork €|e[rﬁer{ta#@hrér§ sh%méctﬁ%%t;&%of ;?%&é‘e BSSAP- LE
protocol, and it’ w1l serve as the transm’ssi on protoc or e

appl i ¢at i girotegsdsin that elowicherThamhetdione slentdnts hee thavsuliscoiber termina104S) on
centre SM.C is integrated 20 with the base station controller GERAN. Even
in this cdbe bagasiaionr vstem B2 dheswpeerimnede ealh gnd deaiqcatioy ceptrene
circuit-sw e i ' j , |

i npl enent Y%\%'Etb hghélsbs% %%isg%@odnég%%er %%Eﬁeg&‘?g@? Eéﬁt}rér)ll\%rﬁ? ?E‘tr?li ?hé\?éés e? htaét%,gSe
station cdrdcaoké ew.in@bfatheasreder defihetdidinden thempl kepnotoogl prevedsiag ur es

conpared to prior, art is software- ed, which neans that the positionin
et Pod wi 145Gl tobasel SeFaLFYRET RS CotbURLONEa PR PN SISBOREar Ty
defined fuynaibeAthd B?éé@téﬂi%h"’ﬂfd%ﬁ@ st8fiort Bﬁnﬁ&@r%@é’ﬁ{ &’é‘cﬂﬂ@ fe

30 t, t stack on the

| ocation server. n a preferred enbodi nent, e protoco
packet - swittartseddsii t22 oén nbtbeetsedhere caveni tbesgls dfis agast ditbe baseastatidror

detecting the | i-on nmessage ,received fromthe cket -swi.t ched network
and for | QOO Ee (T Admpr B AR A RS (adOler s Lo
network, usgesnfcei rcuit-switched protocol, to the appropriate termnal;

respectively, the protocol stack on the circuit-sw tched side WO 02/ 35877
PCT/ FI 01/ 00909 22 of the network conprises software-based neans for

det ectjng e i iV r ireuit-switched network
and f p cofr{&e‘a&gﬁsgihte%% @é@%@esr %eﬁ%&vﬁﬁgmﬁ Wﬁ'é%‘&@ﬁ@{c’?g% t ched
net wor k, usdieallyawhache tombssdeting tayep doanothet detibe @AIRrtRelodéengacket
identifier. 5 In addition, the base station controller accordi nﬁ; to the

a

i nvent i on RWsHA Bysrawikeomaunicais direetty wigh aask sthegeOfhastayars will always
ket - i . ; . : . . d vi
Persa 10 UodyREs fhiviaey B thonbRpfiel ifel i ineREshd AR IHErSIdIE bBNT V! o€

ef f ect i velphysidally pedsedvertiphiyrbetwern thbeayeosi andonlgdn thed loavbrst dyiee
connegtion can be rel eased after givjng the |ocation response. Even though
Che | oentib inswes fepadral daveth dhe Tgseor arlbe fawsrafted Boizontalipl o
the encl O%Y{'Ebg%@ﬁageir' is clear that the scope of the invention is not

i l e,

limted to this exa but this software-based inplenentation can be
nodified in many ways in the framework outlined by the foll ow ng patent

. clains. 'M% ggtﬁ%?t?a?r?srﬁgfoﬁ aq]t(u(a) %ﬁqgve%%vil%g ip@?formed 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



1. A nethod for positioning a subscriber termnal (M5S) in a packetsw tched
nobi | e tel ephone network, wherein for positioning the termnal a 5 nessage
i s passedWO0 @/38ase station controller (GERAN, BSC, PCU mfr/tiogoiodi | e

t el ephone network; characterised in that for inplenenting the

comuni cations required for the positiiygning, both circuit-sw tched and
packet swit ched nessages are used in the base station controller (GERAN,

BSC, PQU, 4ifided ﬁh@h&hL@?ﬂAh@Q&6I§yéﬁéﬁ@ﬂ@@.®%%§lbi. THe tAFA PSR! kQdwh 507)

is established 10 between these nessages for transferring data relating to
a cert ai n asdbetrietworkgaper, peevidgmihiectpprailayste witiniddependancesyiidataed
functionality. .2.. A mat hotd accorgi nlﬁ to.claim h gharacteri sed in that the
data rel atk s$joR gnd AWICHEY PPBRPIRG S LEMESEN NG dB¥ESY 0 a certain | ocation
request. 15 3. A nethod according to claiml1, characterised in that the

. data related to a certain positioning is data related to the positioning of
a certai n Thebseimidsle layee isriesapnsible for establishiog, aebdaininggnddiscanneating

Cocat s on CaRTPENRSAEIne AT bREEhT fat BBnAuk PR o ARRHBRRHAS Bk e s 271 on
controll ers_ig{rﬁmgﬁﬁq}) sétigs e M6 sk nreBhy € rdlMgChnd $hé means to

circuit-sw { nnection, and the other connections in the nobile
t el ephone establishisexeeal prdgoendenl, stRulianenseaanngationpbetween twgr ertliegccor di ng

b | o e ARk Fly? BBbsbs e SpRabf st (B RpTENghadhe 0F ot on
cont r op | erGRRERANDLIIIBIERnagemankEs MV subig@rf orm wi th a packet identifier

(BSSGPI TLLI) to establish a circuit-swi tched connection. 30 6. A nethod
according to one of the above cl ains, WO 02/ 35877 PCT/ FI 01/ 00909 24

" feriaadi h . v . . .
char acter HSREoPRS b B ALrRFR ASLBL ORI Fatafle AERArRYGORGR of | 1
message i dabscfib@rtetrbiGaPrmo:ment thatAreeibhditecthcrelated ¢o tadio kresourbes

characterised in that the packet sw tched nessa is converted into a
message t HBRANIGAMBRL i GNEENIWaEH tBISSUDIAYRr WoWd R EISRANSIRIR HPr user A

met hogs ac %‘ertr‘?'érﬂ%a%iBH“cbﬁitrHI‘ dhd E&?ﬁé’%ﬁiﬁ?ﬁiﬁ edet b thBHethBfk. %bﬁérngGer, Jng Swi t ched

nmessage i s converted 1nto a nessage can be forwarded
packet - swicetihlad netvodrlis dhis s@blagemsuppaitsacserdobijityt ancttegistrationdsawalt ber i sed
in that the packet swit?Ia i

egfungtio aliqt]%/.o I’I$§F atack -SW t.ched
pr ot ocol éfﬂ%@f@é}a!g%eflt& AN EHOR %D Wgtyt. YA TS HENWE ¢ sed i n
that the %ﬁ%ﬂﬁeﬁ@hﬁ&w@%é s'lﬁﬁédri%ﬁ'tér?ﬁ{né]%ﬁéﬁhéee%tﬁorﬁgﬁ%rﬁcéw tched

protocol (SS met hod according to clains 4 and 10, characterised in

t hat the Messagiegin tbis Sillayasiakereploasbetwaen the suhscribet tarmircRAB,anBSC,

RNC) 2) ,and the. .l ocatd centre (SMLC) is perforned over the Lb interface
usi ng%Qh t@%?“BP%?&?@FS@%N A system for positioning a subscriber term nal
in a packet-sw tched

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 Inthe 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.



25 nobi |l e tel ephone network, said network conprising a core network el enent
(SGSN) 140), base stations (100, B), a base station controller {102, RNC
GERAN) cowtg@3dsgmig t he base stations, and a nobile term nactiiNGi/oodeD) of

t he nmobil e tel ephone network; and the connections in the nobile tel ephone
network are arranged in a packet-sw tghed fashion, 30 characterised in that
the system conprises a |ocation unit (SM.C) for determ ning the position of

cont o1 | en 5 Xn L IgELI Bhi B et i BAGBHEN o el BreRE3BeB BHIGAN o e
the base $ihkbetmeenttig SESN ahd G MRNGheGHERAN selfiduffibient andindependent 65M_C)

.is circuit-switched, and the, WD Q2/35877 25 base station controller (102,
RNC, GERARDE kwyairavers. ieaminimise he siiechet d megitied ?“W%@%B“G’%Oﬁt"@% and

packet - chbﬁb@%eﬁ’%&g Shfa tén%tﬂgjde%wow ﬂf@;mfrr@ugg%ga(ﬁgggngipg§w tched

. and, respec ely, cket-swt nmessages,
est abl 5 shiasgvelhas espuseart daia, Witlthsegenotedied biyrenentptioni Betvezbrathe Wimeand Gb

Ppeciti o usiarem i bor aatevi e trseated IF MeiSe Reidvin dniles RELAY che
Funct { onalryimaR iyt RYSSSTOARRA BYBBC BspbR BlXd: 1RTRIBNHEruSeE, |1 tha

the circuit swtc unctionality rises a circuit-swtc pr ot ocol
st ack ( SShyltipledinghe’ dade ketd-sigralirigdobthum the oplidk ¢onnectipns eamdhe

ket-swi tgch t O k, (BSSG). 15 14. A ter di. t | ai
D har achBRThAT PMRLI hRCOLMaE Gripedaniband i HewRROssTesoNmnG, © o
GERAN) o CO'@?érhstﬁ% HE@Bek EtBfondif o GRNYEHIdrBGr ?ergﬁf]g%tmﬁﬁ‘élégﬁ%%%gm@ssage Into

a circuit-swtched message. 15. A system accor toc
char act er resalrca reqeasts randthedisiributionard tiovng obrdseurdesdfor do@n|iniRNC, GERAN)

conpri ses n 506), for. conyertin .ci.rcuit-swtched ssage into a
packet - SWt%Z\I%&&%B@éIT@'or}xraﬁ;srerg%ﬁg&lgﬁt@ HEQSD(OSS@“@ R@ %gﬁ&r $erised
in that tiRaIG(R&di® Likk Cohebl)ader hetevppsibie fdraessigahé QN CCRNEF @htaCthdt102,
RNC, GERAN) and the _
is, the LLC frames, to the MAC layer; the RLC splits the LL.C frames into RLC
15  data blocks and relays them to the MAC layer. In the uplink direction, 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 tunnef 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 example, when using IP (Internet Protocol).
In 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.



25 location unit (SM.C), and the communications over the said Lb interface
are arranged to be conducted using the SS7 protocol. 17. A system according
to claim WQoussaracterised in that the system conprises thpcgbiogosiong of a
signal fromthe termnal (Ms} in order for the location 30 unit (SM.C) to
be able to deternmine the position of tyge terminal. 18. A network el enent
(501, 102, RNC, GERAN) of a packet-sw tched nobil e comruni cati ons system

conpri si nqpr}g%&;(d@\%a% Péﬁé’&olfiﬁa{funcﬂ%@%’c i %th%GroB%gg* gsséro@ac’tgg

I npl ementing packet-s unctionality for t rocessi
packet - swidsclhellagesatigedatac Hacan bertiased anrthehBv4 phatonel; ot laterl candime

o b oc e Wil be BEEH dh a0 16 ebaro i B BSRER wed sty or Y
establ i Shi%sggtéﬁmstﬁﬁfb&%%@mm%r iiﬁﬁ%btiéﬁ“rél?f&dto%%ﬁ@ﬁnd

. packet - swi functionality for the transm ssion of data related to a
speci f bc apmilityndfcservica Hedtveer the BS Spark the- SGEIN; iredddiidntth @pper-@yet swi t ched

f ional {ty._ 10 19, k el di | | ai.m, 18
char act or 144% TP BRHSIPAILTS THSSIRG o S0o) o ghalstt BierGmeg 18 1 FRAFFETH « ched
connect i orR&y B9et. NR{INEIWIHRISer(isb)- Wil fofRAaIhé PRS9sages Rebrimd iheg a

packet - swi tched Connection to the core 15 network of "the nobile

comuni catBB88&Psyretanal. neans (506, 507} for processing conmuni cations
related to the positioning of a nobile comruni cations term nal and for
associ ati ng packet-swi tched and circuit-sw tched positioning comrunications

wi th gqach \élereference is made to Figures 3 to 6, describing the possible signalling of the
Al A9. AUD. Ah' . AULe. A" . AhL. A Ly, A[9. AL. A{L. A . Ale. A[L. A{L. AS. AL - A{L. A{". A9

AU . A{ 9. Aubsatiber terqinay ppsitigping method according to the invention, and its
possible uses. Figure 3 is a flow chart illustrating the operations performed in the
positioning method, and Figure 4 is a signal sequence chart illustrating the
signalling performed in the positioning method.

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
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SCCP connection has been established, the SMLC can initiate communication in
the MS direction through the base station controller 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
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packet controlier PCU which will forward the message 406 to be transmitted
further by the BSSGP protocol to the SGSN. After this, the SCCP connection can
10  be released. When the SGSN has forwarded the returned information 407,408 to
the requester, operation will end in step 309.

Figure 5 shows a coarse block diagram of the base station controller to
implement the association according to the invention. A GERAN (BSC, PCU)

15  base station controller 501 according to the invention comprises a protocol stack
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 TLLI
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
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SMLC and the base station controller BSC (that is, the circuit-switched base

station controller functionality of the base station controller GERAN). The SCCP
15 layer implements a virtual connection between the corresponding layers. The
preferred implementation of the third layer L3 is according to the BSSAP-LE

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 controlier.

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
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implementing the positioning method, and the connection can be released after

giving the location response.

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.
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10  between these messages for transferring data relating to a certain positioning
between packet-switched and circuit-switched functionality.

2. A method according to claim 1, characterised in that the data related 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 o
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,
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8. A method according to claim 6, characterised in that the circuit-
10  switched message is converted into a message that can be forwarded under a

packet-switched protocol.

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
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messages,
5 means (5086, 507) for establishing an association between the circuit-
switched and the packet-switched functionality for the transmission of data
related to a specific positioning between the packet-switched and the circuit-

switched functionality.

10 13. A system according to claim 12, characterised in that the circuit-
switched functionality comprises a circuit-switched protocol stack (SS7), and the
packet-switched functionality comprises a packet-switched protocol stack
(BSSGP).

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
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: means for implementing circuit-switched (BSC, SS7) functionality for
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.



