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WD 2007/ 099196 PCT/ F12006/ 050084 1 Met hods and
Appar at uses for Assisted Navigation Systens Field of

wo bm7haent i on 5 This invention relates to a fPpet/aEnRofe/050084

assi sted navi gation systens and nore specifically to

a format, in which assistance data is distributed

froma communi cations network to termnals. The

invention also relates to aldevice conprising a

ﬁ@hgu%m bpErASes B A%%Et@{j ﬁ\?g@ﬂéht eﬁ}bﬂ% 10 on
asi s of ne or nore Si of “a sat rte

navi gati on system The |nvent| on also relates to a

network el enent conprising a transmtter for

r tln\gasnstance data of a satellite navigation

E-}éa&z-hﬁ—ﬁ—?-@i@ﬂver The invention further relates to

met hod, computer program product and a signal for

1601 50D R0 4 Tl F s TG sytoms ana

Buungspe@ﬁca yttaea|fn>vmat; o vadniehkassistancs glata ga distributed
) %{%dr@ﬂ{ﬁ?ﬁcﬁo (§1§)ﬁ%¥\ﬁ8ﬂ( {8 %}ﬂﬁmg%s"lfhé’ﬂi Z?%Oalso relates

resentl r ses, nore

%ﬁ fyieaLomnp %WQC% pqﬁ&nlng recriver fer p@ﬁ@’r‘?ﬁﬁﬂg positioning

shiMiet pasRUSK ong bhimotdissi Egn;}@llst obh gattreeﬁqelf MtQT/lgatliBhe§)¢stem
eneris at a, O

iﬁtel.llte transm-t ete%j | E
BellNYPEION S ARG | reldtesy e, dn NERNOLK Eleipept ccomprising  a
ranshiiitee.foA tracsinitinguassistangesdataoof ry satetitd | gavigation

?f&\é?ﬁ?o It r%o%‘?\??rt ggﬂer m(/e‘ﬁ"[’lloﬁuilu"f‘lth'Pgre eﬁ@s Q{)%Eﬂ?&d Ymputer

ved Si
pEQgyaa @@C@IQH asd Beisigitalntpr @ietllherlngoarssw@a;n@@ data of a

SYEIRe! ﬁ&zuggﬁ?m ysterftoa Postidhingeseivap. time of

transm ssi of the signals. For the
posi tioning, the recelver must typically receive the

BagRgtounid af the fpjeritipn satellites within sight to
conpute the position. The other already |aunched

navi gation systemis 30 the Russian-based GLONASS. In
One Koowre navigatonnsystean $o thei @PS)tstyetema(thbbat ositioning

Eﬁéﬁ&n?@%ﬁ'@&% s ESiibrisesnfdre, i BuDdiSfites, of Wnicn
upua )b@ B%'ép&tth@ﬁhﬁfﬁ%\nstrﬁUHaaeﬂhl&}Yy\élﬁhtﬂ thep it 2 aBsgerjver.

M@%@@aﬁélh@@s PaRaiTE eBASDRYNYRRSs EERICE tHeAsARIital as weII as
daiSon hedime Baber Fate ?%Zb. e ST 5 ho%Bioripl Fmaly
deduods its gpazieam g cabeaiby 2017 ppdPagdéation time of a signal
fe %l\?&&ogﬁﬁgﬁgﬁgéus@ from several satellites belonging to the
positioning system to the receiver and calculates the time of
transmission (ToT) of the signals. For the positioning, the receiver must
typically receive the signal of at least four satellites within sight to
compute the position. The other already launched navigation system is
the Russian-based GLONASS.

In the future, there will also exist other satellite based navigation
systems than GPS and GLONASS. In the Europe the Galileo system is
under construction and will be operational within a few years. Space
Based Augmentation Systems SBAS (WAAS, EGNOS, GAGAN) are
also being ramped up. Local Area Augmentation Systems LAAS, which
uses fixed navigation stations on the ground, are becoming more
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common. Strictly speaking, the Local Area Augnentation
Systens are not actually satellite based navigation

waeymreyEIa@l t hough t he navi gation stations ar ePCEFI2ew@/050084

as "pseudo satellites" or "pseudolites". The

navi gation principles applicable with the satellite
based systens are 5 also applicable with the Loca
Area Augnentation Systens. PReudolite signals can be

d
E‘[Sﬁﬁhé@es‘gggw @9%%@?@%%%&% rﬁ%@p&%ﬂaﬁ%ﬁ%ystems are

chrallyt salgllite,hasad Bavigalion Sstemss Althouahdhe pavigation
§beﬁifo¢@ QeS. célldehassa sblidbe mlﬁtbma\@rgafps@montes The

L tell
R NioebPn. pnGENSS Tasnliapts wah dfe, SAEER: BaERd,SYSiRms are
Swoeapphceamsﬂﬁh&he@dﬁﬁl Area Abgrrientatlent&psterm I Pseudolite

ISERY b b, REPablnMh. oD RN, LGS, el Bfdfeover.

dapanese nareveleyecloping tthair mnnﬁPﬁéGablemsc@W@d@rmentmg
§g§1‘énﬂ%ﬁﬂé8 @5@2@(@ %%ﬂeﬁu Sg‘%téﬁw%‘z@sé' rst system
t a . Sl

second system i strengths of the
first systemfall belowa certain limt, or if there

¢h© @éitelﬁfwubhsédshbklﬁgaﬂirﬁ'éyétéﬁnspf |r1idfladf %Séystems using

h ]
BYBLAP! stletlyes, néaf PRlSe ik nPe "balidd 455 nbaL, Nayigation
Ba%ltlt@nSygten&ny(JGf\B@)auslnlu:tleeotfutdnréfdelnemﬁ wilkt probzbly be
BORTRNITY 206URBES Wnich M AR ShoifibhingBperattitt Bing,
siber | sinultancqusiy. orn altecRalivelys, maiavithani @inenasadgation
{2 Y R %h@lmrééelpé@tda‘?rﬁ's’thdmﬁﬂﬁﬁ' Al ﬁrs‘iu§y§t@m to a
28 w avail gbility of si
SoCon G raRio Trangh S e S aBg s ob s fest suctamifallbelqw a
téﬂam dindit,i ovlif theanare A6t euligh wisibleEaalteltitgselofithe first
S, B A S0 AR SHUBE st st

i‘Sr BqUappgoprwtel foo pasitiaringd Simultanedusoysavoé différent system

nfr% ﬂﬁ@éﬁmrlﬁ%ﬁa”%@néaé(?ljl(hlhbﬁé %Deﬂsﬁétqr%%n areas,
not her rangl ng si
whereethag &all Irrétecgznumbere oflaateilltersmrt Wée\é{aﬂél puel cases,

hBgigzRidw Bhsea o drﬂ‘)?%hé's SRR i5S rwubanmm d@sﬁtﬁleaélue to

L*%S‘S@@eav&?%? ?'ryer@tS'@B@@q“EF?vg%\f% fw@ﬁgAyS& 3 direrent

nhvigatiomo dgysteis), eaableslenawitidtimnediny tredsenddiffiguidl signal
Fé g@@grated The nodul ati on 35 techni que used makes

ble in the receiver to distinguish between
the signals transmtted fromdifferent satellites,

ELCRHBIIRE Bf IRE GRS s&ét@ﬁ“ﬁ‘é%ﬁﬁtéléerﬁnbfhﬁ)gfgnal at a carrier

fransm ssi on_are supst-anti a

reavensy 1&fs1 @@Aﬁlh’&%p@ﬁgggﬁ This frequency is also indicated
with 154f,, where fo = 10.23 MHz. Furthermore, the satellites transmit

another ranging signal at a carrier frequency of 1227.6 MHz called L2,
i.e. 120f,. In the satellite, the modulation of these signals is performed
with at least one pseudo random sequence. This pseudo random
sequence is different for each satellite. As a result of the modulation, a
code-modulated wideband signal is generated. The modulation
technique used makes it possible in the receiver to distinguish between
the signals transmitted from different satellites, although the carrier
frequencies used in the transmission are substantially the same.
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3 Doppler effect results in a small (1 kHz) change in
the carrier frequency dependi ng upon the

wa@ongbedibat i on geonetry. This nodul ati on techPCTJHR06850084

call ed code division nmultiple access (CDMA). In each
satellite, for nodulating the L1 signal, the pseudo
sequence used is 5 e.g. a so-called A code

(Coar se/ Acqui sition code), wWBich is a code fromthe

b%?dlé(r A écg r&&hiEs GRJGS- sn%ﬁgiﬁr’ SKET%? ntg%Tt ha'ﬂﬁé" Eérrler

usi ng an i ndi Vi
Heeueapwaﬁwcangm the CQUH%‘Q“@W(QQ@'@@IW t hb$ ﬁ@@g}ulatlon

%Fﬁ@@@sls Ehﬂecﬂ'éé@e bdlidRsion m@M\fﬁéCQcéﬂszt S(dnwgd In each

d the econ

Balelies, 385 RATuRES the drivslon). 386 Aesiid @dibence used is
qu ya@o-adlled C/A Béde mareeXchuDsmdn xdde) lwhicls ista gode

Rt E rallh AU ek Yade Fpal Sﬁﬁ’%a%‘sﬁﬁ% Jrétish-a sig-

larfbyremn@/an inciddual tG/Aarcodgent heatodesearferfermedr as a
M2 Ggﬁrﬁvd hPGZ@JU"larbfn N%ﬁ ChhgphF% binary
10 'é

rate in t
eerpence @@W@@ e‘? VHOETH% pbch and ihe,§econd

Birary %ecg@ﬂde%?ﬁg??gﬂegtsbi deldygng rmg Lﬂgfay@dmwtmw + X+ X8
A 3% 8 AriEueB R Bawdnat the HRlal R giarShl fckiealt sat-
ehite.hdhis rarocdngdmest miakieseit possibteito, ptoaucalatitierent C/A
(%Hes %ﬁtﬁ At ﬁ%nﬁ@l 838& esrﬁfcﬁJ "I*#eeé/A c?d&ﬁ{g bre t > thys binary

aedes V\I\h@%ﬂ’l caimomger@te nntthe CSB’éi sysiginds 1 @aéuMblrz tTche C/A
é@&é%rﬂﬁné@@ Ll bh %héﬁéﬁn%ﬁbe&écﬂé Ge;ft‘icha@ﬁvrﬁ@ The L1

I nst ant ta and tine

bRRI sional 1 ﬁurftﬁghégowllaé o0 it ey gagen anrmationab a bit
ratef ofed® bit/d-i The eadigetionsindormeation lcongbrises mfdbmation about

st BaRh ! thysBegle i oMl e B aBle Thco i ve

subframes of 300 bits each. Since the transm ssion of

@'GPSaEgéte%q %teéﬁt@% ﬁéggﬁﬁﬂ A m%gétl%p ﬁ?éé%ages including

rane

Epgﬁém@"ﬁ e@Rtian angh tisee oflata, WCh [Aer Ased i etheumesitiening
fFacuVér 1o @etekmlﬁé‘QHeSHBsﬁ@nf bﬂffﬁelsat'éllﬂe &f @Bgﬂ/@rﬁlmﬁant

t t
ThBBR a8 Merem bt ot e IR Bhg i ns bR in] athSE which
dey fthendivided Inetosaltmfkann'ee Higute @ishows apestampléd b such

rolfanid PEREPaaifcln %*‘ﬁé’%b&ﬁg@ﬁ PR gt “odfitBfises

iﬁeﬂrtmsewmldbareudiwdedheto §yetsuframnes raft3Q bits .eaAchasSince
HHY tr ﬁd’ﬁ?gldr‘l B ofObit Pated 4 - thE§r fs%'l’f?n fI ®ach

I nten r he transm ssion o érmna ta on a
suaframe| thusedakeshebant Aang dhet wdle frame |s transmltted in

30 seconds. The subframes are numbered from 1 to 5. In each sub-
frame 1, e.g. time data is transmitted, indicating the moment of trans-
mission of the subframe as well as information about the deviation of
the satellite clock with respect to the time in the GPS system.

The subframes 2 and 3 are used for the transmission of Ephemeris
data. The subframe 4 contains other system information, such as uni-
versal time, coordinated (UTC). The subframe 5 is intended for the
transmission of almanac data on all the satellites. The entity of these
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WO 2007/ 099196 PCT/ F12006/ 050084 4 subfranmes and
franmes is called a GPS navigation nessage which

waeeopnydes 25 frames, or 125 subframes. The | epgrt/Rr2od6/050084

the navigation nessage is thus 12 min 30 s. 5 In the
GPS system tine is nmeasured in seconds fromthe

begi nning of a week. In the GPS system the nonent of
begi nning of a week is md- |4| ght betvveen a Sat urday

S Sr FBTED HOCS ATI hage whh
GPRIPTISeS 25\ ase ORated suhﬁame%dThafH@@gth 9 thengavigation

ARdssdgedisantiest 2 Rinsoent of 10 transmission of a
certain bit, i.e. in the GPS system the nmoment of

transm ssion of the last bit in the subfrane. In the
Fatted GR8systeme tinse |smaesa£rmed\mt§edmrgjs poaciise blegmnmg of

ARk FLHROREY SVRerhonRPbidtadht bPbBaifif ARERREKS mic-
nighttheiwers asHaturdayrand shSumdayarkcae) gublramedo be trans-
gﬁﬂeardo?ﬂaﬁszmgﬁ@ﬁm%ﬁ méjﬁﬁc?rﬁbnf-%f the @ﬁSE\FvbbR when the

S an nsm t

r rs 1n
%ﬁamﬁ W&§ ransiiiedal Bys; Algnihelicages the moment of
ﬁ’éhSMIS$I©$I of kecerthirt dlit, pay. aﬁethﬁ &PR8 émeﬁ&t tHd Inﬁ@ment of

IAReaAGER B o8 bt MR SRR 8 e, SfentE) dhfe is
eastiredeyith kg lopeeaisiony ahanmehmrmmétasGﬁSspaeemf this, the
BQE‘@W{" b %arcﬁc§ét\éﬂfte ']Bycd?ﬂh%lﬁee & /PR écfrﬂpélecéﬁ’tr%‘ for the GPS

r sat
sva%tem ﬁ@@t ﬁlaawn),aand @gt attife eRBPaISER s Mo Oémasi tq detect

ERtdGReRS ot itfs GAtAE éél@“lté@edrﬁj ) 'tl‘ar{%‘?nﬁ(m% information to
ﬁ}?aﬁl arltles between GPS and Galileo 1 n such a way

atglliteeast 25 Galileo receiver should be able to
utilize GPS satellite signals in positioning.

186 bUGHGRof SRS fhebfititd WaratBErS o iRk serdlites, the
stiuctuzelefsihe pavigafioal messages) etednay e diiderent in different
YA 3y NS HRACRA%, ThioKpel R e RS P S
baaﬁ@ positioniRg ®eaiirer: maay waeh bey applisabie nitn& dagitioning

Fégfélyeélggf\flagu?héid'sbtémté)%ﬁfs%ﬂ;ﬁe;bh?lﬁ?tﬁ’@fv'h@ﬁd 'ét €& the
A8sigenpintiouss B1tne Glallee &t ibficaec fiat hRrGuiiivhe some
simdilanjtiese retheen @RS ahdd Galilepeih fsmchcqnwmy cthtit caits least
CEHDR 5oBefy SPRBId Rt aPRa D AUV TGRS iRlite signals in
posNioi#g. navi gati on nodel assistance to the receiver,
the requirenent for a

Positioning devices (or positioning receivers) i.e. devices which have
the ability to perform positioning on the basis of signals transmitted in a
navigation system can not always receive strong enough signals from
the required number of satellites. For example, it may occur that when
a three-dimensional positioning should be performed by the device, it
can not receive signals from four satellites. This may happen indoors,
in urban environments, etc. Methods and systems have been
developed for communications networks to enable position in adverse
signal conditions. |f the communications network only provides
navigation model assistance to the receiver, the requirement for a
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WD 2007/ 099196 PCT/ F12006/ 050084 5 m ni num of three
signals in two-di nensional positioning, or four

W@ e@nadEIe i n t hr ee-di mensi onal positioni ng doeBCTIBL2006/050084

di m ni sh. However, if the network provides, for

i nst ance, baronetric assistance, which can be used

for altitude determ nation, then three satellites is
enough for 5 three-dinensional positioning. These so

ﬁﬁhfrﬁﬁnﬁéﬂkﬁ’éé% )@ﬁéﬂ‘sﬂﬁtthmsré(ﬁélﬁﬁ‘él ﬁb%’tiio?ﬁnggtmour signals

conmuni cat
m@tem@mengwlm@%gomg ogsos1oti diminishietiowvaver, if the

géngalém pY6lidess Y6pn m@t@fﬁbb' qmrbm@tﬁw a%sm@ \hmu:fh ich@d be

B0 pior aftituEe S uef R Baliph tB8n; Stee) SRLSTIRR for andygh for
treserdinionsianal spoe;mmuagt | o'ﬁne@ davicadied @gsisted ! mavigation

SPRoriE JfiseLot et bamiedcplBn: Sustehs Tt ftBriGtion
clatisgoto m.atelllﬁe% toadbe sppsiticemy aleviaes syRespedtely, such
gegitl'o?l d;é?tWHl'E‘;ﬁ) hé) 0e Wel 2 %Qél%nﬁngogﬁhze the

VI SIO CCef net wor, assl st ance

aasigta I6dv@s assiged FataGRiveRssQr more
%@ﬁéréllye@slsmtébtpdgﬂﬁ)rhlﬁ@c?&ﬂc& S (SIS,

i gnal -1 n-Space) specification Thi s navi gati on node
i ncludes a clock nodel and an orbit nodel. To be nore
Quecrdly, ohly dssidtamcdeldata redatingoto eGRYS sdtellites can be

RAAFYEHB A4BLRaRISSBoEKEHE T CORIA (Bl DIERH Mikiple
Agcess),t @Ms(@lahal abystegn view Mebilencomppunicgdionsarand W-

ETAAL |(PVidePare Ed)bdéeD”‘\ﬂ?‘,Io@ﬁtN/lgrt IdhAceras)] aketdrksOf This
t he assi st nce dat a cr:@ ositi.oni

ect n
28Sistae, alge fPBNAL esguyn?f)ﬂl%wgpm%y@ﬁ“g\ ﬁavlgaaieesngodel
Qpetlﬂéﬂtln]t&eS@@(SWBD RODGSIISE(SNS] SilgnahéniSparde )t dpesification.

I halieetiorC ottt iRGRRRS, S008HkaRAte] Bhet %ﬁrﬁg gigdel. To
beanor@epresnsgnd&he ol oekl tacdeldisbysed GPsekadedhki saelllte time to
ﬁ{éeéﬁéf%rﬁ tgﬁé RPtHfé'da%eCt‘Pr%V Qume fTHg‘acgpﬂrrﬁ}SH%fﬁused to

Sess & navigation no
galcginteedbe §Bt%|@@ornp9dfé¢@r @t t&egt!%‘ destanti (Botardaja are

6886t A inaHLEIlie natRfatirat i on. Now, in AGPS receivers
(Assisted GPS) a cellular network such as GSM or UMIS

(Uni versal Mobile Tel econmuni cations System sends to
The aaikbility of thepyssiStanoe data gah igreatty sftegpe thegositioning

REiFor, DB ERF ke In BB S sy, P k3 BE1edsl®) § Yelonas
tthedengih fof dhetfivst tyeeusubiramesdrnii. goa signal camim@mStfor a
%P‘S (rEEEVerCR Reract B @byt Of tReSnAlBALdR FREQBEGR from the
signal broadcasted by a GPS satellite. Therefore, if no valid copy (e.g.
from a previous session) of a navigation model is available, it takes at
least 18 second before the GPS satellite can be used in position
calculation. Now, in AGPS receivers (Assisted GPS) a cellular network
such as GSM or UMTS (Universal Mobile Telecommunications
System) sends to the receiver a copy of the navigation message and,
hence, the receiver does not need to extract the data from the satellite
broadcast, but can obtain it directly from the cellular network. The time
to first fix (TTFF) can be reduced to less than 18 seconds. This
reduction in the time to firs fix may be crucial in, for instance, when
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reduction in the time to firs fix may be crucial in,
for instance, when WO 2007/099196 PCT/ F12006/ 050084 6

w@oa7noamé ng an energency call. This al so i nprPCEERNGAS0084

experience in various use cases, for exanple when the
user is requesting information of services avail able
nearby the user's current |ocation. These kind of
Locati on Based Services (LBSPp utilize in the request

t t
BEELEE 4 A ahackies al Phs Agpui o dRelgéestoggenge i
va@ouéw@q@@%@ for exame when ¢h eweus%lreqmﬁ@wmformmlon
éﬂ%@fﬁ@e@eﬁ@l‘abﬁé’%drb{ﬁﬁehﬁ@er‘é cul&sit 1186atdn  TRese kind of

§ Bas BB cre SLED) Wit dhg tetiysiteind efitmined

ltm;atmmk@fl the mzessiTharefore, t delafBSH theedetsrninatibhabh the

TG i BB SIS OAE e PSSR e BB e

external source (such as a cellular network),

Wb@%k Ofh 'a%tv%?é’é" @nélgébﬂdltfﬂﬁsstﬁ@%{tiﬁkﬁtloﬁa& assisted

ortant I1n iInd oor as | n
aa mayyhsy the onty @plion ofavigaljori dhis i Q@payseaa yrop in

@&de@ﬂ%eﬁﬁﬂaﬁh’fw@ it i b@@ltﬁé fommhe GNSSarigdiver to

Ite si |nt?rna ona

3Bl ca et uBl Tin | Baviaates, ¢hansagBa . fibuaver ughen  the
Aasigstianc dateatis pﬂﬁﬂd@@StOI theaecehar frommar extéma source

g@‘ﬂs §Sa c%ﬁafﬁgdnéﬁ&& ? néﬁba& E)ﬁ%néﬁé%gnéﬁé% Jhis feature

'S ance in ce ular Woi kS .
can rheh EnpREanh N md@@rsc@m@momsas weli ag in ecbanagreas, where

Sigvdler '§?’1‘1"‘If]§avrﬁ %ya %Lﬁ@twrbuﬁ@m%% 4R other

ter at1 on nodel for eac
§t§q?¢ H@h%@eW%@ Atefife sigRlst ed 25 positi oni ng

recel ver. The format in which the assistance data is
Fhetinternasipaal patshti applivationspsiblfsxtrd®y O@Rr67d62Rlisolses

§ﬂ$ tion tg:ng%oa%% Fr{anﬁs Rad| O %Iﬁﬁz%ru 8%()@6“ | @ms networks
andtmethodmforvtmmatidg IGP 8tdssistapcetdata inrcallbilsy networks.
Br oadcast assi stance data information el enents are

defined in the 30 standard TS 44.035 for GSM, Finally,
YWieer ardnobie terameakonayingnan aassisigol posjtiaAing receiver

V@eﬁué&ﬁ foy o distafice aatalt tﬁé‘%eft\ﬂbrl@%d%em@rrhéblleTt@?mlnal
common factor for a the e soI tlonﬁgls t hat

SRPy NSYiSiin negeis ®sattltes W ner vigw af i€ assisted
bltuloemg aéteit/be. Eherfdemas isheith the assisthined datat isesent is

SE2E e B b tabob g SoRYE "SR ABRE' RiJdd YamLp
(Radio Resource Location Services Protocol) in GSM, RRC (Radio
Resource Control) in W-CDMA and 15-801.1/IS-801.A in CDMA.
Broadcast assistance data information elements are defined in the
standard TS 44.035 for GSM. Finally, there are User Plane solutions
OMA SUPL 1.0 and various proprietary solutions for CDMA networks.
The common factor for all these solutions is that they only support
GPS. However, due to the ramp up of Galileo, all the standards shall
be modified in the near future in order to achieve Galileo compatibility.
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7 Hence, it is clear that GPS assistance alone wll
not be adequate in the near future and new data

wo eoommeoisaist be devel oped in order to be abl e PCDFI2006/050084

support the new systens. 5 The problemin providing
assi stance data for new systens, as well as to GPS,
can be reduced to finding a navigation nodel (clock
and orbit nodel) that can bé used to describe all the

F‘I%trﬁ;'el itl8 cﬁ%‘élt fH5-GPS %éél@i&ﬂ%éc QFdP%r WllPH{)Pb?%é@ﬁ% 'P the

the nat|ve navi gation nessa
ﬂﬂ@r é'-j/té)f %l@é‘daﬂﬂwlﬁ,%tat fermat gnusk & GI%A@}@PG imiosdaptn he able

fesupporthemetdisyetsmgi f ferent nessages (different
message format for each system) which would make the
i npl enentation task problematic. Mreover, the native

Thenmtobiey @ proidingnassistdndd dava tfor oelnl sysauems as well as

ﬁq%a?? [ P pad to MR af Dl Rch Pdbe] cBpICHEA orbit

magalhdhaénca’ be deedl tjpud@s@rlbe;ralbrtheorsmﬁelhtewcsm@ms A

§iré@‘thbr9v%‘r8'§d Lﬁt’?on Hé‘ﬂﬁ‘él@themﬁtﬁét \)l%mét‘?%rﬁ format
to Ldentl ga {] ﬂu
t%"mh pbthergys %I tRist Oémy OYRVEn HHS WQléId reSUIt

W’r\/arld\llﬁﬁﬁﬂlfm;éfgt hﬁ@lss P (If'é e d ifbepat Sér each
e e e S e nao | se
STSREL Whith MeiRC inBke e b IR Blidien@tRR HasR PEgblematic.
NvBoser,etie dt&IB/GJieldTlay mag alsobebki treompétildel witko cellular
n el -
#ﬁfﬂa&?gr% bI*Fierfe'f t(h#e ﬁ‘é%l %@Iu&gﬁhw%ﬁ bENs%b lIIéstte S{arlous
giffarast &rmtrsuar@ n@u@mss ises a 5-bit field to
char acterize satellites. The nunber can be identified

ith t satellite position in the, orbit.al apes .
ﬁu %h% gesin deyelaping|a £@mymog trmat 'K}GFEJ@VEFS“M patellite
gt The eatetlitesirlexnts u@b@N@S&‘demﬁ tFﬁ@Nhawgatlon model

évatheﬁ“%ee’éﬁf@ﬁ&%h%stﬁ% PrehEa g Al 9%? RS has its own

indexindenethiosl. al so a CDMA  spread code in use in the
GLONASS. There is, therefore, a table that maps the
satellite slot number to the broadcast frequenc

. Thi
DS indexestsatelliter I(o¥e SPacaehisis) shagred A PAiN (Pseudo-
Reinmim N§isé %Urﬁ@@rls%rﬁ’é:ﬁﬁmmﬁ{b%%ﬂb% m%ﬁﬁﬁed with the

Qﬁ\/ﬁ sprlésé% code usedebyS tﬁc’eI rsna{eﬁ‘lrltetso G°S, but they have

Galileo uses a 7-bit field (1-128) to identify the satellite. The number
can be identified with the PRN code used by the satellite.

GLONASS uses a 5-bit field to characterize satellites. The number can
be identified with the satellite position in the orbital planes (this position
is called a “slot”). Moreover, in contrast to other systems, GLONASS
uses FDMA (Frequency Division Multiple Access) to spread satellite
broadcasts in spectrum. It is noted here that there is also a CDMA
spread code in use in the GLONASS. There is, therefore, a table that
maps the satellite slot number to the broadcast frequency. This map
must be included in any assistance data format.
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of fset of 120. Therefore, the first satellite of the
SBAS system has a satellite nunber of 120. 5 Since

WOZIBF0BI1% | CD i s not public yet, there is no detEFIew@w/050084

information on the satellite indexing in the system
However, since the systemis a GPS augnentation, the
GPS conpatible format should at high probability be

conpatible with QZSS as wel | 8 10 Pseudolites (LAAS)

3EAS 'E?tsg%@fgr gégbt’ﬁﬁ?gt%béré %?milﬁtd%i(ﬁg’ de&?lethef*h%"v% an

I'S no ef 1 ne Fin

efiseknf 1120. Hoaksfere, theeflrstde&t%ﬁlggschfo the) SBABesystem has a

samsiabyndabkpwitipg. GPS-type i ndexi ng, since they use
GPS-type PRNs. Therefore, by ensuring that the range

of satellite indices is sufficient, it should be
Boxe QI£ASBSIS CHescnobpubhéd\yet r tiesai i traw siet\altetd information

B e SR dagok g AR BsiplliHPRRRY, SPES RIS 4B is a

GiR&@n abgmentaiesTENE t GRSt sonpatiblel fO[mat +sboutd at high

[N PP IRAZERE Well PR o)t em ti e

(for instance, GPS tine) at instant t, tsv(t)
Pabadblites (ILARSt aresh@nhobt prEbRARENECENT thet edexidg! sense.

f h
TRRRS R o st td&ét“eéteﬁt et . BBubiRfias, ourranty.
H@Iwaeven dhecirdexiegt slooulde an Ieashdoosekwaollcwtthe GPS-type

frite |‘|1|g‘§’ elncé' t'Pfeg/ t%ﬁgga&l?%ndev %'(;Ep%?e’fﬁhe Oy &Hdlring that
Hwhdaagez ofl saje lte| wdiees iindsufficieni tit cihwld e dpessibie to

Hastpe LIRS th]féthte@@%tt?GP’S-ltyﬁé Satsiltd ﬁﬁje%(n%a‘?h

systemis covered and the 2)accuracy (or resolUtion)
requi renents for each systemare 30 net. The third

tlihebt;emmd:tccthue:qtmgeh%E qhe: tlgmdﬁtgggxga‘dhe&oﬁmttl | maﬁeﬁfor any
rmat (excl uding an il eo that
glé%tepﬁwis 9&%@1 l%)Zr mat). GPS and Galileo use Keplerian

orbit paraneter set: 6 orbit paraneters, 35 3 |inear

¢ thens,emas as well as 6 harnonic gravitation
C%HTg@tl n {//\D 2007/ 099196 PCT/ F12006/ 050084 9 terns. ]

I'n cont r a8 + 8o (EASTEMH) GlkircaayceAICMASE vaasn Ght {rererence)
nodel only contains information on the satellite

ition, veloci and cel efation at i ven .
R @ ik ShStesh His Udibhbat daPe fihe) at instant
8Ok ( z §atellllt1e ttlnfte artaln$¢a|mr @bltﬁgp £RlcA h§ théumfdd@m?reﬁérence

FDWLGI( §H 5&&‘5?@ } g(@snﬁﬁg’g tl' gggorctjlero hétel “Coetficients,

respectively. Relativistic correction term is not shown in the equation.
Since the equation is the same for each system, the only problem in
developing the generalized model is to find such bit counts and scale
factors that the "range of values required by each system is covered
and the ®accuracy (or resolution) requirements for each system are
met.

The third problem includes the orbit model. Again, each system has its
own format (excluding GPS and Galileo that use the same format).
GPS and Galileo use Keplerian orbit parameter set: 6 orbit parameters,
3 linear correction terms as well as 6 harmonic gravitation correction
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format simlar to GLONASS. The SBAS navi gati on nmessage
includes information on the satellite position,

wo edoeoddiye and accel eration in ECEF systens atPEI/Bi20@r050084

instant. This data is used to predict the satellite
position by sinple extrapolation, which is in contrast
Wi th GLONASS, in 10 which equations of notion are
integrated in tinme. Again, sBnce the QZSS ICD is not

e, aﬁ’i Tohfrast ttBeGi’fS %ﬁ&%éﬂb@tGEbNAﬁS?ﬁé%ﬂo‘Pﬁ model

rressa I'S Nno

R creing h@for@zgtsp& @l theei srfeliep Rasiien.vivelocity and

acééu@vram’q? dtYP iR efstaing. Phis PRASNANGR QP asRYe used (by
IFC ensurlgg%lthat the new format

88 Utplsplue prablepsrohi @gua@ng@fd@gﬁlpp@gg predict
thes reatelhite fposition odit 6BMe LiAgtante @BAE utilites ha solmd sense

RSBl GORRESS) Phar AR by T ghehbd s

tniorrﬁahane)rsme @mtalbte positiom, .veloeity apdeacesleratiomav&ECER
t(e'an a?tt? @‘é/ehel?l%'téﬁt' oThis & aIr gﬁ%g {@ gréﬂ%t the satellite

1Ltion necessary

SCri .
BQ%HH‘@&S‘I by §”B@ %‘iﬁﬁp@'{at'é\mﬁ é“émpht'$ &h C@f‘t@% wet ?‘5 NA%S In
aPich Sqsationd fbfaﬁﬂjtidrpfaréolrﬂ@g@edemultlfnﬁﬂéiemt@m since the

| ock mdel rbrt
@ﬁ'ﬁx@@dsmﬁﬁ%@ﬁle o0 B PhilRE Folbhat, Y tpgepavigation
MefSSagyec i nohknomEFrEEEEWErl tharbeard dokummtds,that mucde the
V%@% %@?ﬁl'ﬁelh’ﬁq:éss data gttﬂetrowlt% ”Bﬂﬁ%rneris or
Sﬁﬁ%ﬂém@ &r@ad@aweehem| enaudinget gt the haaw hformat is
€6 &H@SNNWQEPST ahav SBAS Othdl WASE Bmitd#n beS described

USE0-Te ffont AL TEPSuRARS Hehtiss That Jhasainiamadlds able to

desombe Biectartbat ans statton MnrtheLE(i')Erlﬁaframe/ gEsrthiCentered

RER R P8 Oﬁﬁé{ﬂ”?@%ﬁﬁmq!ﬁﬂiqrﬁuﬁ{'% piEldhfiehchave fairy

strioh resaRgoparedjuitemee ntsykor éhe)pakitiomolt is necsssaryoto e able

R e Rtae 2SR SRR o bR FBBiny SBmingome

Gﬁ%eﬁew assi stance data format nust be such that all
the system specific items as vveII as paraneter range

i adifon; L hegs1 Esrtirarents iderate: SiGhEnageL and orbit
frodsd), itise t havigatioonimodel Imwstfmclejte imédrnodtion on model
et &ride Q%Q%%Eﬁgﬁ/gfawﬁth@@lécﬁ Qﬁoéleg' éﬁﬁﬂla?aﬁm@ éfaf?np is

This nmeans th he navi gati on no I s updated
tequired fondhe orbit model), model validity perlod issue of data (in

order to be able differentiate between model data sets), SV health
(indicates whether navigation data from the SV is usable or not).

Needless to say, almost all the systems have their own method of
expressing these items. The range and accuracy requirements vary
from system to system. Moreover, the current satellite health field
requires modification, since in the future GPS (and other systems) do
not transmit only one signal, but various signals at different
frequencies.
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nmust be provided with a new set of data. However,
al ready now there are commercial services that

w@em@viogkaocavi gati on data that is valid for 10 BEWBI12006/050084

days. The navigation nodel validity tine does not
i ncrease, but the service sends nultiple sets of
navi gation data for one satellite. In assisted GNSS
this is advantageous, since tthe user receives all the

RO, Sthd ”ﬁ@w{‘f@sﬂ%r{?:%g dafErdifdt moLPbe d&{cﬁ‘ﬁgérﬁsal'l fhé 18 system

si ngl e ‘down new assi st ance
Sﬁ@@'@ﬂdf%ﬂsb@ é(\tﬂ'baﬁop%rlﬁb’@@ﬁetr rayige; ﬂ@Gea(FQH{QCY ereqplrements

ardtdkdn frfoidtcovitent nodels. To this date there has
been no solution to the problem This is because the

assi stance data distribution has been linmted to
Brtallyy $he mprainte mowitbDbdkrert assistan@® deta formaens that it only

oS8 ohB D i lOn g To B3 Eyvaififie il bifen satelite.

dhiseenegns itbat whers dbel navigaipoanodel 45 updatedy thedseminal
accor%‘%rgvlﬂbﬂ' Withea idevi 3et 2 418! ﬂdv@e\t/%e el how there

var| ous standards I n, use

arfe qqmrmrcl Sﬂﬁ\é'C@é‘:rV’@ﬁtPFPH Nayigatien ¢ada that gVa“d for
Qe—nﬁb ddyged Hémlagﬁgatwm rﬁlﬂﬂl vathiityhtimeado¢ ndfciease, but
haract.eri z 'Eﬁ lﬂ?hfﬁ { ﬁl ock behav (fur and the IFt |
SFY'PE Hr &Cth& %Yégﬁ%%”éﬁ?ofﬁr% éﬁ‘Fe e.1n
abasm&us&ehlsnm/agaantagemmalsmee the used reteivessall the

%élgtacﬁo g?bbhef?)r QIS0 ﬁ@oéf Ms@ﬁg iAng s@@% download.

SO reservatlons nown

$het Baw. assmzmce iR f%”ka{om@h Hereferen kelakig u@ySUpport

ﬁ?@s@“l@n@gtérhﬁoﬁﬂf fitd inf@urr8AEModdl§! d in such a way
that théeé upper bits of the field define the navigation

system (GPS, Galileo, G.ONASS, SBAS, LAAS, QZSS or
Forthid date thel® BRY BN soRBDNHL2HESHEHIeRY THI is because

T BRE e A, bbb e B I Ef?%?@ﬁ## HeAfAfia to

EMédnevonkgex from now on to denote "System and
Satellite". There is also a GLONASS specific addition

that allows for nmapping the SS index to the satellite
bhezausent $olutjoario %féllbUt@gc%%ﬁiﬁ@We daia ta hectearpueals is to

@bf&ih%\h@éﬂ@lﬁﬁ?ﬁoéél f(ﬁdGlP%S Hhr’@@tl?qrélﬂcﬂhebs&térlﬂé%r‘badi?asts
A ﬁ/st?\e,.,e, e q%ta? a%rid do stnbu?e thto terr(r:lllr?a S mtthe network accordmg
to various standards in use.

Summary of the Invention

The current invention includes a generalized navigation model, which
can be used to characterize the satellite clock behaviour and the
satellite orbit in more than one navigation system. The generalized
navigation model can be used at least with GPS, Galileo, GLONASS,
SBAS, LAAS and QZSS. There are also reservations for yet unknown
future systems.

The indexing problem has been solved by extending the satellite index
field in such a way that the upper bits of the field define the navigation
system (GPS, Galileo, GLONASS, SBAS, LAAS, QZSS or some future
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systens can be descri bed by using the generalized
cl ock nodel. 10 However, the invention does not

weza@rogadusi ng di fferent clock nodels for eachPCHYRI@MNS0084

The orbit nodel problem has been sol ved by introducing
a multi-npde nodel. The nodes of the nodel are, for

i nstance, Modde 1: Keplerian 15 nodel; Mde 2:
Position i n ECEF-coordi natest1 and Mbde 3: Position,

ﬁgédfé?h \ }én@”%é‘%\gb?rﬁk %Qﬁkibﬁ% %ﬂ@ﬂﬁé WﬁH@%nl n'\’ﬁ‘kﬁ System

arl ses
BatwaiaEnaLorhe field aball be Called S @danEpTbnew on tofenote

Q§y$t@ﬁ?éng: E‘;gteélfﬁswﬁ’éréjﬁ:f bR ?F?ﬁ?msbe 4 S|’f|c addition that
foive dok riaaing thecss TRAGR 10 the seelifi Braacist figdhency (or

obaenehdex. The nodes are mutually exclu3|ve
Long-termorbit fits do not require anything special.
The reference time and validity period define

pheceloskymodiet problemdias been selvesely firdingssuch bit counts
éﬁagséaﬂP r% éo? Fi@bbé'ﬁicﬁe &hmétefﬁ@bib&{ Prxéd’éé i8Il the

term na erm ata and
S%%@B?%l%ﬂl@? 9S@Wé‘g ePYri Halnat @h@aggnggalge@if clock model.

Blowevyr, and ineadiionalossd hoblexchifies ueingaiffareht @loclaindodels
Eﬂﬁﬁ e S nﬁ%dsatelllte (or SS index). However, if the

el is not based on the broadcasted
navi gat| on nodel , but is long-termdata, this could 30

l?ﬁ{a &‘?ﬂltcﬁfo‘?%l rﬂerIe‘?ﬁq{ﬁg ?egh%dlb@d'b%ﬁ”ﬁr&%qc%@aa h&ki9mode

Ions are

pue/diThe modes pf dhe dupdel ase, fcprelq@t@@@w Magdee mplenan
PRI Wiods 2 losiuan EROES 2ocRanetas dRuiede g Postion
By g et STt 1o R T i es YIOgAanOdSS iy be
adtled| ift sucta\d gekdoarisyst Am emnm@arﬁeadment of the idea is

E@’tﬁém&ﬁ?ﬁgfﬁv%ﬁ@ﬁe 2. 55t g5fg b ]8erig mode.

Elpswesrar, aaldo- omremeemegtaiimruamdmtmd doexadicate the
bﬂfd%:ﬁfddéedfo?s & Sy Cl?éuﬁg 3 IR HEL STHe! thc{i@é are

vice’'furt onpri ses a determ ning e

Ht!ﬁbﬁléﬂeﬁﬁ L@é‘t’%rm ne the node of the assistance data

in said assistance data, wherein said assistance data
!jgpg ek egrbtltggtg?qéjse ﬁ@&gfrgfq{gﬂﬁﬁd galegl%l T £R8'refdrehe time
and validity period define precisely, when the model can be used. If
long-term data is available, the network provides the terminal with the
long-term data and it is the responsibility of the terminal to take care of
storing and handling multiple sets of navigation data for the same
satellite (or SS index). However, if the navigation model is not based
on the broadcasted navigation model, but is long-term data, this could
be indicated, for example, in the Issue-of-Data field, but also other
implementations are possible.

According to a first aspect of the present invention there is provided a

device comprising

— a positioning receiver for performing positioning on the basis of one
or more signals of at least one satellite navigation system;
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10 According to a second aspect of the present
invention there is provided a network el enent

wa@eopnddEdelg - a controlling el enent for form NBCT/FI2006/050084

assistance relating to at | east one navigation
system and 15 - a transmtting el enment for
transmtting assistance data to a comrunications
network; characterised in th& the controlling el enent

LS AYaRERR for Bécf‘éﬁiﬁg %sg%‘f néQ" g4 réfa‘ﬁ@m'tti:étoﬁbégt one

the assistance : nser ndi cation
na\neblé@afdﬁn§y§teéﬁ1 aRd the selected nmode 20 into the

asHrp eRBARNIY alerABAt adaprsd ko Exdrimcaifd péasloed dddgistance
ac%%édl ng to the selected node. According to a third

as &5 of the present invention there is provided a
shataﬂense@nm shaigthe2devicedubhek celgmesds whi ch

2o Ja8TiniRe; e eht | B%blEl™] delbrrifie"uBE, modg of the
syﬁS‘@mtaﬁﬁG data tin :saidi assiatanse: cata, Mmererrars@ml tagsigfance
t h&yR855 %bgﬁd gétb% bSed b%@&’@éuﬁéhl %dé‘%\t/éﬁordf rpe?ri‘?brnmng

evi ce o(ﬁrl ses - a tironi*ng receive
perﬁQﬁWﬁ"ﬂng pIdNEiNIRG on the basis of one or nore
signals of said at |east one satellite navi gati on

AEEhidh tadh SEFRnd Henstd RS raRSnr TR eBUBR Rers S provided
alretenork atepiead compnisingne t he received assi stance

data?‘coﬁ@roﬁ@%é%?ﬁ%ﬁp or qugr ﬁ ﬁ@{‘lﬁ%é ﬂa?atlr}g to at least one

char ac I'ng ele
addpavigation sysiaracand node for the transnission of t he

asy sfransmifl elen*léﬁteri‘or' 'ﬁ%rfs?ﬁl'tﬁﬁ%oés&%%ﬁ@é” gatd ofb a

syst em and th sel ected node int e assi stance
datCPMAWINIGALIONS,AEIWRRS t he assi stance data accor di ng

Chatdiﬂengedmith@trﬂ@y@drﬁmllm rele et i¢ helagesd ¢@ furt her
CONRIASES o 57 e Ah SISl SAT thE R Sinie difher m ne

— insert indication of the navigation system and the selected mode
into the assistance data; and

— construct the assistance data according to the selected mode.

According to a third aspect of the present invention there is provided a
system comprising:
— network element which comprises
— a controlling element for forming assistance data relating to at
least one navigation system; and
— a transmitting element for transmitting the assistance data to a
communications network;
— adevice which comprises
— a positioning receiver for performing positioning on the basis of
one or more signals of said at least one satellite navigation
system;
— a receiver for receiving assistance data from the network
element; and
— an examining element adapted to examine the received
assistance data;
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assi stance data in said assi stance data, wherein said
assistance data is adapted to be used by the

w@oemrhvam ng recei ver for performng 10 positPONFRE6mHS0084

the device. According to a fourth aspect of the
present invention there is provided a nodule for a
devi ce conprising a positioning receiver for
performng positioning on tH® basis of one or nore

éhgfb’%ftérl%d @5 tll@éﬁiﬂé &S}ﬁrélﬁhg 'éléﬁﬁ‘ent 1? a@%}/ﬁl@@ié on

yst em el ement
T—orS %@W@@e frsihe tﬁaaérrmlanmnae a@@lstanae datast

OnQné‘ér\t' igelidibre O Lpa] navi@%_h@hagy@ﬂerﬁﬂ &h@RBt sakeps@dnode
APQ{: ne th recei ved si stance data; 20
ch

?%%3 qnee fatas nodul e further conprises - a
detgomstniot ghe lasssianad alata accordiegetontheenavigatiod system;

Bl snRE e bRUE Pt S8 o s o e o ot the.
as 9 Jdeiecminiaga elemenheagapiad doi nigtewoiwiesdhe pgode of the
‘Aheés@lé‘taﬁ@éddétsas 'n§ts’ﬂ‘cﬂeea§§§%dc°e 6%%“ Athdr8iP & aits stk itance

recel v POSI t# oni n

SIt on|
of ana Ia@d %&%wae e @$Ifl9ﬂlrws Ve qrm@r?ormmg

prmommgqﬁtthgrdé\hgée |s provided a nethod for
transmtting assistance data to a device, the method

30 conprising: - formng assistance data relating to
Accbeding tona foaxthgaspexst ofstyet presemtdnventiandhere isigrovided

?%bﬂhﬁ%?@ ?ad@]{éé’ cygﬁ%r?lﬁ}s’lgcg é)gs‘fﬁ@ﬁ ﬁgtr%rcbﬁféjr Foﬁ éfd?ﬁfrming

ﬁQSitl@é\!n@@nstﬁﬁ basishef aBeiajanose sigmalsref al |@§S¢ @ne satellite
i?%ft gﬁstéﬁﬂ%a‘“@f mod@BSEBhpiisthg he assistance dat a;

V\D 007/.099

196 PCT, {;1;2006/ 050084, 714 - nser@&?
ind E%Q‘?'ngoe SN reSEIVIR0 Spsitangs Fatadelading {e 4t least
m)dme navigatienassitehrgnce data; and - constructing the

Acd S%?'ﬂ‘&‘*’?%‘ﬁ@ﬁ%ﬁf ARBIE o il nRCl B STiFed aspstance

thedaia;s provi ded a conputer program product for

éﬁ&FddiSréQHﬁ’H?ﬁét tﬂ’fe%ro%f“rhé‘ﬂwtﬁér ?Gﬁ’@?fég%r execut abl e

I'nStruction assi s ata relating to
at ae(jgtermﬂynga\gley@ﬁn@nadapted to determine the mode of the

assistance data in said assistance data, and

— an output to transfer indication on the mode of the assistance data
to the positioning receiver,

— wherein said assistance data is adapted to be used by the
positioning receiver for performing positioning of the device.

According to a fifth aspect of the present invention there is provided a
method for transmitting assistance data to a device, the method
comprising:

— forming assistance data relating to at least one navigation

system; and

— transferring assistance data to the device;
characterised in that the method further comprises
— determining the navigation system the navigation data relates to;
— selecting a mode for transmitting the assistance data;
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system and 10 - transmtting assistance data to a
devi ce; characterised in that the conputer program

wo eovigrio€onpri ses conput er execut abl e i nst r uBCT/BR806/050084

for - determning the systemthe navigation data
relates to; - selecting a node for transmtting the
assi stance data; 15 - inserting indication of the
navi gation system and the selécted node into the

R
se\}"@ﬁﬂﬂ '@@pﬁ@ a§$|3¥&ﬂ§39p¢€§%rﬁnd nvention there | s 20

pr @orded cling thieddsdistarde! dater Acbrafitd & B Sefttéd nfode.
device, the“signal conprising - assistance data

relating to at | east one navigation system
Absortingrtose@dixth adpect tdiehei geskent intdreiorctharel isqrovided a
a vicgat . SY'S | Cani
COipUer Ditall bRSURR 107 Ry ST, 5Faf Faving
coaiier exaguiaide msirustionsefadat a; wherein sai d
assi s d e 0 ' OnL{A8 ati
ol eclng 2SS tARe T RBE NG R SCASRH Qg padBation
preseﬁYStieH\‘/ae@ﬁqion there is provided 30 a carrier

hawi nfraasmuun@ aﬁﬁémrﬂ%ddaiae[oe?h'ddv%e .del i vering

S| st ance 0 a evi ce e s coO rln.skn -
Baatatansed s . CoRplS arddtnt e EaBFisRbEbmputer
erecygiable mstpsttioms forhar acterised in that the signal
sy deiemifghe Ssiedthetivigalion dita reGtBg 99" OO
selsadeeting armpdgrbmtrtan&m@jttmg;tf&gsgwsm data; wherein
Sa'lﬁsé‘ﬁﬁi Frﬁ"@éhd’rﬁbﬁtﬁé‘% difitafl f5s aptiidigdtode

t he @I?r cted (£ 9919 PCT/ F12006/ 050084
15 NG BSHHS %ft?eadﬁtanan spect of the present

Envomistiarctingethe assistanceddata accareling ta tree séiicted enoe@e.

conprising - a controlling elenment for formng

aSS|spance relatlng to at |least one 5 nav!gatlpn .
szsomgamj a seveatisnaspéctg of | theenprefsent t investiont ithgre is

C ke .
BrsiiBba e itk YN R ol dovice, the signa
GEEWRSING o

— assistance data relating to at least one navigation system;

characterised in that the signal further comprises

— an indication of the navigation system the assistance data relates to
and a mode selected for transmitting the assistance data;

wherein said assistance data has been constructed according to the

selected mode.

According to a eighth aspect of the present invention there is provided

a carrier having a signal recorded thereon for delivering assistance

data to a device, the signal comprising

— assistance data relating to at least one satellite navigation system;

characterised in that the signal further comprises

— an indication of the navigation system the assistance data relates to
and a mode selected for transmitting the assistance data;

wherein said assistance data has been constructed according to the

selected mode.
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- select a node for the transm ssion of the assistance
data; 10 - insert indication of the navigation system

wapa7pdaosel ected node into the assi stance darEr/FERMN/050084

construct the assistance data according to the

sel ected node. The invention shows sone advant ages

over prior art. The format 15 according to the

invention is suitable for a Yunber of cellular

standards and for a nunber of GNSS systens. These
characteristics nake the current invention very
acepedingvte adninth aspecheé theghresant yma@mcpr&élbe@ 'S provided

aﬁlaﬁguganb@dma%erm eaﬁmrﬁgm h costs. This applies to
handset nuf

t t
comreantalehertbenb ot Bimiia r b g i fe i least one
asmaﬂgammleysmmsandce providers. The prior art

poct RERADPR ' Qi Tohe TATSfiing cBetFRcY oalg o 2

@Smmmmﬁaemomere has been no possibility to
ng meMp Thi s

é%ﬂ%adhﬂﬁ%ttﬁ%an &%Igﬁ&k%e%cog&tggg %r?% |ng t he
el Mg &of thentraspméesien aft 83§§é§t§f‘§ﬁ tdat a

wi ||hsé\ﬂtﬂﬂ§ﬁca1ﬁ’frt af the havigationudgstem il Rhandelddted mode

therfoa‘hs now SSIa ilt%]‘:{jo meke this format as

geﬁ@ eags?)'ﬁ a er to able to support future

sy stomsbruat soe asbestancetdata ascordiegoahergsledizd mades

followi ng, the invention wll be described in rmre

detail with reference to the appended draw ngs,
Whecvengion sigyetsome adyantages @vemlnrrqreartduﬁbeafﬁrmat

Qcédﬁil ﬁ@‘tb hhheentid? is BRItAPRSRIa nOYesE @Pcélﬂﬂapgtandards
[ F12 6/ 05058 16

655 of 2 d‘%é@?&f]cé ].Se"zﬁéy%em@f a8 ﬁf%ﬁ“%@g éﬂ?ke the
esrentiimgentioraa esanaitieaetie dofeidn eindd@ plaseyt applicable

é@ﬁ@ﬁﬁé"@@i@%ﬁh{‘rﬁ{eg{@éﬁ%ﬁ 6 fhg T8, Ahlled, 9 handset
sravufackrmersastiell psdocperatarsnof mmawracatmps inetedrks and
gb%ﬂble ‘ﬁo‘?ﬁﬁﬁbu f'%suétafn%@' @éﬁ%eﬂﬁ&écﬁr&‘ﬁ&é}rsd'%tﬁuor art

n exa nt 1 nvent

implamentation thoREid? aghamRREg Oy dawide thec rassigility to
bmﬁﬂth@WA's@lsfté@@P@fﬁéc@i/eF ReitIRrGPSbassistaReé idita. There

ﬁas been no possibility to support Galileo, GLONASS, SBAS, LAAS or
QZSS. This has been a drawback and can be corrected for using the
present invention. Since Galileo assistance data will almost certainly be
included in RRLP and RRC, there is now possibility to make this format
as general as possible in order to able to support future systems also.

Description of the Drawings

In the following, the invention will be described in more detail with
reference to the appended drawings, in which

Fig. 1 depicts as a general, simplified diagram a system in which
the present invention can be applied,
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15 Fig. 6 shows an exanple of a franme structure used
in the GPS system Detailed Description of the

wo ewenedion 20 In Fig. 1 there is depicted an ererpi2eocmso0s4

a system 1l which can be used for positioning a device
R. The system 1 conprises reference stations S, such
as satellites S1 of a first navigation system for
exanple the GPS, and satelliGes S2 of a second

P 8 e RePte @%@%ﬁt%é&g " L BL R Matisn© gyStem
ment i onedaﬁgoﬁbﬂgl i@ ﬂnngem mmrw% af st pegsent

r ef er encejn@mioroas a%uh’fmmeﬁ%lgbkldusgramn be used
(e.g. pseudolites of the LAAS). Also the nunber of

reference stations is greater than shown in Fig. 1.
Flee Sravi gdepimts s;astmlwvomrrmlémmnemmordmge tor camd example

S oo ST ICH TSR I it o

navi gat i odlag,ramsrrs 2, 3, respectively. The ground
station G can e.g. deterrn'ne deV|at|ons of the orbits

f the satel|ites and the accurac t he cl ock(

?IQa %at el AppEds (& Vﬂ%\ﬂﬂcmé H% ar @efam@ea@ﬂ@@c@ﬂent of
detects mélpﬁéisérﬂlﬁ%hﬁﬁh ds@sﬂﬁbllﬁe@lblé(ﬂedi%igi’ém of a
satellite S1, S2, it transmits a control signal (or

control signals) to the satellite S1, S2 which then 35
pig.for ms depimts @ccoodingder an ieaarrm1eté'rabbd'srhenbbf theepresent

contr ol rﬂ'é;H ot her words, the ground station
Grefer tlo tkﬁ’&ﬂ% Segnent of the navi gation

system WD 2007/ 099196 PCT/F12006/ 050084 17 Duri ng
FRgig opesrbhv@Nant BRafié! dfl hegafie sHUCHRY u@édtlhethe GPS

condition of, their equipnent. The satellites Si,
may use, P¥$ €&%anpl e, watch- dog operations to det ect
and report pOSSI ble faults in the equipnment. 5 The

.: i nst ant aneous or | onger
Re health data, sone of the

faults can p035| ny be conpensated for, or the

Lr{‘af;fq)'ﬂ Ret® @Q?é(]oﬁ@i;‘g‘ 5A deti%lnﬁ'qj'é%if é'rég/ é?ﬁ' f‘@\/huéﬁ‘b%h' bd Bised
ot Rositiesing1 a ‘dvicadts Bef$)é&jeﬁh1aC%TQPQBBStf@fGPf@&lCﬁhStaUOHS

B, %Jua:fpésasétémtééltsPrbfr@ﬁﬁ@gﬁa'v itloRf syStelR, fdr éxample the

t Llite S1,S
Et a8 Lot S50 gt psdlaabon Sisihin Tor Sxamisi the
SLEDIHAS S\hit ghdudd dvee noted dieee ahah GP $rame GLHONAS S sare only

AIEioTRRF 2 R vty BB rErbrind, 859, PheF setarproe
aiationsi Sathashsatellites camitfeunsedois.agpseydalies) obthe hAAS).
AR the rRmBEt of rBftire Akl WafidAs ifYrelfer than shown in Fig. 1.
The navigation systems comprise one or more ground stations G. The
ground station G controls the operation of the satellites S1, S2 of the
navigation systems 2, 3, respectively. The ground station G can e.g.
determine deviations of the orbits of the satellites and the accuracy of
the clock(s) of the satellites (not shown). If the ground station G detects
a need to correct the orbit or the clock of a satellite S1, S2, it transmits
a control signal (or control signals) to the satellite S1, S2 which then
performs a correction operation on the basis of the control signal(s). In
other words, the ground station G refer to the Ground Segment of the
navigation system.




10

15

20

25

30

35

15 transmtted to the communi cations network P in a
navi gation nessage. In this non-limting exanple

wenhoddIrent t he conmuni cati ons network P i s tPeT/@3h6/050084

network and the network el ement M comunicating with
the network elenent C, C' is the Mbile Sw tching
Centre (MSC) of the 20 GSM network. The reference
receiver C.2 can transnmt askistance data to the
network el enent M The network el ement stores the
assistance data to a nenmory M4 (

.3 f
PusineniReir &pqratlandébec%atallmﬁ%ﬁ h§2g d@@%i&rof:he]e@mition of

tHear @i éméﬂt?eTHétsl?%tgﬂlt@ﬂSElfSQaﬁﬁinU@é Rﬂsékaﬁfpjl@,g watch-
SS|

t t
9661 Sherations.ic: defesh aRd St pdsibi & Bt invie, eopipment.
Thei ereo’ amﬂ onalfunctionsreaddyb |r1§banmrwmlseor longer dastimg. On

(hf dhgigatr he' WEARRC LBIE" 5B .0t dhectduls Tl Dossibly be

ﬁempqrwsated obri los itevinfermration tranemlttedeby 30 makunctioning

E%fgglﬁ}lbg%e?ﬁ gﬂ?}tal’w g@ Qj Fﬁ eTh%émﬁﬁﬁMbﬁ@mH@%ét%lhte S1, 82

sgis 2 flpavbhal eated o o6 3 Badoalien rAesegge dpdicative
oeawailkreof that sdtelligsd. ﬁhetMeNﬂ?@)SDlSZ baheélfs@tlﬁdlcate in the

functlonallt%/lnabase tatloq?ﬁ E eStaflon i
BaKigaYP e MeTSREe c%rﬁ'gﬂﬂ Qhe'F e YV H’eﬂ ;?r?e QQprating
proparppolt tislalsat passiBle treteihes ground stafibie GManh detect that

IBAROSSIAING, B 51 bpGRuitPabLay 49 st S AHHI I of the

resources requl evi ce

galdunciioaing fﬁéglﬂahﬁ%] of dbat @iegl&e. i indigateni aan dhien be
frﬁﬁs?fﬁﬂéﬁ\fé‘ihé\@o%ﬁ)&ﬂr@c%ﬂ&% H@fw&kzﬁQﬁ/aoﬁQQiéétléﬁ message.

accuracy. M.C may control a nunber of ation
l\/basurement Unlts (LMJ) for the purpose of obtaining

frathis mcmmrmﬁng aveaaples semtbediment! heatentnuhigapionscadtevork

Be RSttt aﬁ)ﬁfﬁﬂéﬂ%ﬁ@ﬁf&554@@5@29}3?@5”'%“”9 with

theb natwerk elemeniCy & ‘dsdhedViobde switchiag2Centrie (SC) of the

%\9\ dﬁ&%ﬁ)&éﬂ?@%f@f&@rﬁ égf'e‘i\?grr foﬁﬁﬂctﬁ%ﬁér’rgﬁ'%&&ance data
.86 netwerteelement INis T henaeiwearki el sieresdnerassistance

Hafe?[@ﬁcmern@@@' MP4 ?Igz 08) foraraesardid® 1o deRiceOR when the
aésl e a t u prac

I
VicE: e FAstistenge. ks 10 cpeeiBoasSelad qositioning
opermtlmsltas czdsormbé.ableCtol tranemit aheraddistagcehdata from the

OBl Plrfent RE 6 3pBLARTECA GRS IE1L pptBa. For example,
the depicecBwaut requestdheaassistance data of all visible satellites and
store the navigation data to the memory R.4 of the device R for later
use.

The network element M can also be the Serving Mobile Location
Centre (SMLC) of the GSM network. The Serving Mobile Location
Centre is either a separate network element (such as the MSC) or
integrated functionality in a base station B (BSC, Base Station
Controller) that contains the functionality required to support location
based services. The SMLC manages the overall co-ordination and
scheduling of resources required for locating a device R. It also
calculates the final location estimate and estimates the achieved
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si gnal processor (DSP) or a conbination of these. It
is obvious that 15 there can also be nore than one

WEe@eMesEos , m croprocessor, DSP, etc. in the PCT/FI2006/050084

controller C. 1. There is also a receiver C 2.2 for
receiving signals fromthe satellites S1, S2 of the
navi gation system The reference receiver C 2 further
conpri ses a conmmunication blidk C 3 for

RECTRANYS TS BMECT BRY Confal ainaihbeR i icéedion Mdaqburefent
PnisdbMuh featheRUHIGsa Ot obtaipig Fadiednierfaca sigaswements

fo Pchté Y Hdlpnedatd iHOnfolarRastatiod $UssaMRIemIil thelfBanthat it
Mand, if necessary, a receiver C. 3.2 for receiving

'S transmitted by the network elenent Mto the
reference receiver C. 2. The reference receiver C. 2

! . S
s f@ BReenie S ol hoetamBle Siibodeof 816 Bfifence
eacaipee CGorbwill berdesgribad: imenoke kesaibmgth refarence to Fig. 2.
. g . .
THB disibsuRe 1 SppipatiBeidBbibiG fiRrEe *’%éf?‘?ﬁé@eﬁﬁe frst
RaYIgatIRNe | YRS nﬁaﬂds b@%dr@i@fﬁmeede&ﬁ'\é?fs prejcdbgosecond
Aaligat rTib@_rmféﬁﬁlﬂélirp,fe%ltrfbuiéjhl'ptrc’?i’%tic{z‘il mﬁleméﬂmth t %@SBé different
co n 1 O ese. 1S O 1PUS a ere,can
frooh BFehriine™ R refkiaRneyboelil o Eomin Bessa GontiEgr C.1
fgrc.cantrallivey ctive ropem’[idfm lof The reérence ebesiver IG.2anThe
: eiver: L
EOAEINE T.F SamBriss ¢ & & BRSGedst ™ HliofafocBsblta digital
slovak ECcRBIOL dhSH)ses a cosekinabonvob theser Itriscebviowg that
B an BISYbENACFEHBAR Hife PRSP mitropretesssr, DSP, etc.
nayi gat i on syst rcF The first conmuni Cétcé%m bl ock _l\/l.2
Wk eap%tfe%%&f-e hetg I57als0tq E8CRIVET £ Lot QN TRGEINING;Signals
from theqstamllit}?@ &?78Q98ﬂ95ePﬁ§{/i§hii©%é9f§@tﬁﬁ4ﬂﬁa reference
sSsages [ecel ver . 2 Ol,. e
e T 612 <SRt SRBbFRdsecs | ComumuRiCidLr blogk C.3 for
conmpmusiestiags eitbad directiyrordadirently) witk the. iietivark element M
BT b rifhicddhe Mok ¥ ATHED dfffurfttiin SReR° C.3
compiisesati Bansmiier £.8 B febMansyBiting tsignals ta dhe network

Metndnf W ARANFTHhEELSSaR, M akegeivert 083 Paser rééél"v'irﬂﬁie%ﬁals

BnsfutSHda heastuirrkeelenionte vhaf Dk Fiebsnts TRpcieE C.2
nheweférericenmgeitdaCs2 mayralso semprsemyeioty fO4 for storing
T RBR BT R RS s oo Pt anee data
either fromsatellite

The structure of an example embodiment of the network element M is
depicted in Fig. 3. The network element M comprises a controller M.1.
Also the controller M.1 of the network element may be constructed of a
processor, a microprocessor, a digital signal processor (DSP) or a
combination of these. It is obvious that there can also be more than
one processor, microprocessor, DSP, etc. in the controller M.1. The
network element M can communicate with the reference receiver C.2
by the first communication block M.2. The first communication block
M.2 comprises a receiver M.2.2 for receiving signals from the reference
receivers C.2 of the navigation systems. The first communication block
M.2 may also comprise a transmitter M.2.1 for transmitting e.g. request
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broadcasts by using a reference receiver C. 2 or sone

ot her external solution, e.g. froman assistance data
W@ e0wme991¥ | nt ended to gather and transmt SucPCT/FI2006/050084

i nformati on to comuni cations networks. The assi stance

15 data server X conprises anal ogous el enents with the

network element Mw th respect to the operations

reI ating to the receiving naM gation data, forming

oo \9?}5 fB,\j@é gé’fetrﬁgc%%%??wg? %ﬁf ?ne§ 'na‘%igét% system. The
nebvark elamaahdl Jurihey comprisas A sesaee erindaicationyblock

TRy for &@nﬁﬂunrdaftmgewﬂﬁemtesbgée thgtioes & @ﬂ@@hé@access points
ver e assi,sta r | S

of 6| i Giieqliong et B o 1216 s2E0NG! edmptunicalion block

MGmMpnaeswsttmrsemuerd\/lcSam foe trarsmitsng signalgbl® the base

SRR B Rurshefion VT 2 i TobeRia STufBiR At nffbd By the

base ighaiions B ta duknetwigieelenert Mevinenetwerdnglenest M also
I ti | r r r
& grﬁﬁ[ se¥0 rﬁeﬁﬂﬁk N ¥Ry T SESRINGE GatR 3asrfd’ %g%?kon mputer

fromthe reference stations
ngfaﬁ'é@Pgﬁfl on systens. There can be one positioning
receiver R 3 for each navigation system the device R
use

Eﬁg' B end dqlgteﬁﬁsrﬁgﬁ fog)&glir\)setlhe@%&%ta%ec&pa@%: rﬁ%r ol Satellite

bmdoa;stsrtg/ osingha beferencd reseiyesl .2 0or reomet dilner ozdernal

SRR 120, RO A 2SR BRToRbS XTAMIASE o Bather and
tranpBut such A@faxrmatnouﬂetcn@ammunl@atlam raﬂtqunléSnEhamsslstance
Gbﬁd@éFvéFHX dé?nﬁr‘i’é@é bﬁﬁiﬁbﬁ elémBhECRRRYhe Retwork element

L hiBh Bsasrs0n dher AlsEttions Felayed BL4Ne HecaiBbehaWgation
datn forniing e?ndjaunangmﬂtlng?ﬂ@%ys;stahgeoaata:eeﬁ@mthe D8keiver
FLE:2. e o haterPRE T P ulRbhBE BT e Bldoneha 4y The
QSS|§tar\m daty 5e0840% rRay/didc e pEee @ded@nts of the reference

QG50 2. FhEl %ﬁ&aﬁ%%sgé’fa §é‘rq/eﬁ X s [?8?) plte:;“”at server of

05| oni'ng rece e contr
ae@paaﬂamlal pVviceomrayidart fiom ande %ﬁﬁ%tﬁlﬂpé deda can be

Rbdt ifayrshyhipist Afceper ations are carried out by
the controlling element R 3.1 of the posi tioning

receiver R 3 and sonme 5 other positioning operations
Rige 4depictsl aodevige Rhaccondingtd ean Bxangblet dvmbodiavient .of the

PResH o TRIST 8k her nfiee )8R . SRRt cLF ofleVlce R
pOBYKISRS20NGHY Masenposibianingh réeceiverRR23donpecedsng signals
(RS afiringe [SAUSAE 100 orSATEL b Re RRRPFstoms.
There can be one positioning receiver R.3 for each navigation system
the device R is intended to support, or it may be possible to use one
positioning receiver R.3 for performing positioning on the basis of
signals of more than one navigation system. The device R also
comprises a controller R.1 for controlling the operation of the device R.
Again, the controller R.1 of the network element may be constructed of
a processor, a microprocessor, a digital signal processor (DSP) or a
combination of these. It is obvious that there can also be more than
one processor, microprocessor, DSP, etc. It is also possible that the

positioning receiver R.3 can comprise a controlling element R.3.1 (e.g.
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10 communi cation block M2 also conprises a
transmtter R 2.1 for transmtting nessages to the

whame/ostiad i on B of the communi cati ons net wor KPEI/FRad6a050084

and software can be stored to the nenory R 4 of the
device. The device Ris also provided with a user

interface R5 (U) which conprises, for exanple, a
di splay R 5.1, a keypad R SZD(and/or 15 a keyboard),

?2% spea%rnegrtﬁ“&so%e@ceé&gﬂgs ?% P@ﬂpgngew Ce?%osmonmg

FREIVehBR3 sisesuéier CO”ﬁﬁ@'éfo @fcthe qiméw@ela. igepgsitigningedt is also
pé@gbleeth@t SORId 6f ﬂm@imﬁﬁn@mp&wtu@ﬁslarrb%m@d 80t by the

Rl efepiant e 1cal The: 03 liBBTe SoLalyerRes dsh some
omequd)sltlbamg)bpémtlormatmcaaﬂe@mwwtrmndonhreller R.1 of the

HBRloE: ot MG i e pominolcifie b e Biation B g the
corngnimadionss tledbyetk Wt hyr Hier epmenuricatienThinak RaadThe
Ebﬁwmgnlcﬁﬁ%nobll’d(fk W@?onﬁ%ﬁ%@ 3 hr%?: Foly %r bbécelvmg

|ntr cin es of

SW&%‘ B. Of OK@{Q GPFHHUH’(ST@QPHSV\WWFK P. The

@@ﬁﬁﬁﬂhi@a@bn' Qﬂ@ékt We2 &fso C@éﬂgbﬁ@tesa@d Rkt |21 for
coQral nat e

HRaiting, Riessaties,io 4i6: bASSasitionuE o bgopBBRGNIchtions
netwooik . dratasand seftatarencam bECSIOreddortthenatessorynii.4 fof the

SHERE e HIEE R ED YRled it ek iriace £1.5 (U

Wu Qh eosyisass fornexampleeacdisplayn .91 , ianjsevpad R dgnd/or
af ké{@oaﬁagerawoo@udﬁ? rh@ah@eRT@B' &ubh @%SQC#%@%HMe and a

ctors and di nt., nodes are
SoRalEE ol i 50 BoBahis Hant e SBvigB b Mo ohe ser
ﬁ’ﬁ‘é‘y‘f&d;éOOG/ 050084 21 Paraneter # Bits Scale Units
Incl. Factor (toe MSB) 12 2 20 1 sec Satellite and
Format ldentification (once per nodel SS ID 9(u) ---
The devicarR isrfoFexqmapley asmobileCommiemication daviee intehded

fb 'cb'mrtrﬁugicétévwﬁﬁafﬁé%o%ﬁ‘fuhic'ati%?\%l Rafwsrk P 9D istknBwn as

such. The user interface R.5 can be common to both the mobile
communication part and the positioning receiver R.3.

In the following, a non-limiting example of the assistance data format
fields are disclosed with reference to the Table 1 and Fig. 5. The orbit
model problem has been solved by introducing a multi-mode model.
The modes of the model are at least Mode 1: Keplerian model, which
supports at least the GPS, Galileo, and QZSS systems; Mode 2:
Position in ECEF-coordinates, which supports at least the LAAS
system; and Mode 3: Position, velocity and acceleration in ECEF-
coordinates, which supports at least the GLONASS, SBAS, and QZSS
systems. There can also be more than three modes for future systems
and different kind of implementations of the invention.

In the Table 1, associated bit counts, scale factors and different modes
are shown. The explanations follow the Table.



Satellite C ock Mddel (once per nodel) (too) 20 1 sec

C -bb aft 18 2 sec/sec C aft 16 2- sec/sec C afo 28
WwW@20080291% (TGD) 8 2 sec C Satellite Navi gatiper/Kokesl050084

Usi ng Kepl eri an Paraneters (once per nodel) (toe) 20 1

sec C('), MDE 1 w32 2-31 sem-circles C, MXODE 1

An 16 sem- C, MODE 1 circles/sec Mo 32 2-31

semi-circles C('), MODE 1 24 2 -43 senm- C('), MODE

1 cirPhmater e 32 2-#3Bits-- | (Btgle MODHnits 14 2 Kh8l.
sem- C 7T, MODE 1| circles/ $dracfoX) | 112 32 2-[19
negerdSBL2 C (1), VARE 1 10[32 2- 3[lseem -ci rlcl es MODE
1] 920 32 Zssgiiite Bhd Foresat dentificavobforice def notlel) 2 et ers
§8)D MODE 1 cis|D& 2 radians C ,[ MODE 1 M 10 2
" BORBFFfeqUbroy FsT Crc 16.T " --freters C (|Ig, NODE
1| infe® 162rad|an< MODE 1 CQCuo 16 R radians |C('),
MOPk: IdeR@l) el 11T Mgy gati on wadel USpng ECEF |G
Cogrpin s—oncefemode)T—(toe)r201—see1c2)
VAL HETHTS \en a1 Rt ers £ TSN VAN
[ WRPLr s ¢ Mook 284 7 MeR[P7 1 nkters o 2) CMDE
283 X LSB 8 2 mﬁaéf?”:*ie@d%k Maogigbfonce ggr model)
(toc) 20" 1 sec C
af, 18 2% sec/sec” C
af; 16 2% sec/sec C
afo 28 2% sec C
(Tep) 8 2 sec C
Satellite Navigation Model Using Keplerian Parameters (once per model)
(toe) 20" 1 sec C'", MODE 1
® 32 2 semi-circles | C", MODE 1
An 16 2% semi- C'", MODE 1
circles/sec
Mo 32 2 semi-circles | C", MODE 1
. 24 2% semi- C" MODE 1
Q circles/sec
e 32 2% C'", MODE 1
. 14 2-% semi- Cc%, MODE 1
l circles/sec
A7 320 2™ meters™ | C, MODE 1
io 32 2 semi-circles | C", MODE 1
Q, 32 2 semi-circles | C", MODE 1
Crs 16 27 meters C" MODE 1
Cis 16 2 radians C" MODE 1
Cus 16 2 radians C" MODE 1
Crc 16 27 meters C" MODE 1
Cic 16 2 radians C" MODE 1
Cuc 16 2 radians C" MODE 1
Satellite Navigation Model Using ECEF Coordinates (once per model)
(toe) 20" 1 sec C*¥, MODE
2&3
X MSB 27 1 meters C*¥, MODE
2&3
Y MSB 27 1 meters C*¥, MODE
2&3
Z MSB 27 1 meters C*¥, MODE
2&3
X LSB gw 2% meters O¥® MODE
2&3
Y LSB 8 2° meters 0%, MODE
2&3
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Y LSB 8 M2 neters O MIDE 2&3 WO 2007/ 099196
PCT/ F12006/ 050084 22 Z LSB 8 2 neters 0(2),

WX200209496.2 neters/sec 0(2),
neters/sec O,
3 X' 19 2 -22 neters/sec 0(2),
net ers/sec 10(2),
3 Satellite Position Accuraddbdel

MODE 3 Y 26 2-
MODE 3 Z' 26 2 nmeters/sec -0727, MODE
MODE 3 Y" 19 2 -22

MODE 3 Z" 19 2- neters/sec O,

MODE 2&3
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the reference time for the clock model t,. have a time span of about 1.7
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The second section relates to satellite and format indication. The
second section exists once each mode in an assistance message A
(Fig. 5). The first field of the second section contains the System and
Satellite Identification SS_ID. The System and Satellite Identification is
used to define different satellites and satellite systems. The System
and Satellite Identification SS_ID is, in this non-limiting example, a 9-bit
field divided to 2 subfields. The first subfield (System ID) contains the
ID number of the satellite system, and the second subfield (SV/Slot ID)
contains the index of the satellite in the system for which the navigation
data follows. The bit masks for the System and Satellite Identification
SS_ID are, in this example, the following:
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Table 2

SV/Slot ID is the satellite index in the broadcasted navigation model.

The second field of the second section contains Carrier Frequency
Index. This parameter is a GLONASS specific frequency channel index
(the map between the satellite index indicating a slot in the orbit and
the navigation signal frequency. This map is included in the GLONASS
almanac broadcast). It is set to 0 for any other system than GLONASS.
Value range for this field is [-7,-13].

The third field of the second section contains Fit Interval. This field
specifies the validity period of the navigation model. Value range for
this field is 0.125 — 448 h. This parameter is specified according to a
special floating-point representation as described in the Table 3 below.

Exponent, e Mantissa, m [ Floating-Point | Fit Interval Value, F
(3 bits) (3 bits) value, x

0 0 0.125 F<0.125h

0 1 0.25 F=0.25h
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specifies the validity period of the navigation nodel.
Value range for this field is 0.125 - 448 h. This

w@20oanoetieé i s specified according to a 25 specPEl/F12006/050084

fl oati ng-point representati on as described in the
Tabl e 3 bel ow. Exponent, e Mantissa, m Fl oati ng-Poi nt
Fit Interval Value, F (3 bits) (3 bits) value, x 0 0
0.125 F < 0.125 h 0 1 0.252%0.25h WD 2007/099196

REST/ F12006/ 050334 £'§4 g T <r$m+<1c)& 1) | E=0378n, 0.5,

0.375h, 0.5h h, 0. 79
0<=nk8 (m+l)*2(e-1) F=xh 7 0<=nx7 (mi-l)*@(-@25|), F=xh0.75h,
7 7 512 F = In{inite Table |3 The Fit Intenvgysnal on pf
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ﬁﬁ@lﬁg i nt er §I<=F(57r‘<t 04! éﬁh *#fo Phe

speci fic satel | ptex n5<T7|e fqm.,fﬂ ’fg@ﬂ)d of R he gecond

s_zc:ti on contai ng SV Heal tir. %ris par amﬂﬁ1 |%/.e?
Lhf ormation abho'it the satel I5 's current 4R The

heal t h val ues are GN\SS syst €falsdpexific (see for

instance ICD-GPS- 200). 10 The fifth field of the

second section contains Issue O Data. |ssue of Data
Tfhel Rit doteredingaluiseot B3 (=2 y1 )flas Bhepesial grraringNbatidefines

‘thef i i
Iifrhieinfava) Rl thg' NayiotoAIABrok LPRAT 3pLER SaIRILe. | o

contaln the 10ODC index as described in GPS-1CD-200. 15
Ih@ Eﬁﬁtﬁf fié@bdfs tlgét s?é%ﬁdaesél@m@aéomanﬁ@dsg iHedith. This

ase n an roadcast ed e ris, i s ba
Barneti, Bivas FHaHTRE0P: BUPHEANs: aklite SoGREer L iiea iy The
healthevalegs gaid @NS$Hsspestem Bpedific (seedot iinstanekeal@S-GPS-
?ﬁ he Satellite Cock Mdel. The first field of 20

g'third section contains toy, which infornms |east
significant bits of the reference tinme for the clock

@eﬁfth TIE‘RI"J ﬁﬁ tN§B§eé’<5ﬁd 'éé?ﬂtl%eé’oh@rﬁé‘?s ﬁéret [5&‘4 3§§ue of
ih th secolg fn g
p&!ﬁtf'lﬁ?ld f?PQF%InﬁftFedﬂeﬂWé’ fowithe @é'gﬁ'@iﬁnd\'ﬂﬁfjﬁ Andf, case of,
for iathrityl Bodeicashsd GiRSespisemeris, the 10 least significant bits
(LSB) of IOD contain the I0ODC index as described in GPS-ICD-200.
The MSB of IOD is set if the Navigation Model is not based on any
broadcasted ephemeris, but is based on long-term fit that is provided
from a source external to the navigation systems.

The third section relates to the Satellite Clock Model. The first field of
the third section contains t., which informs least significant bits of the
reference time for the clock model. The 12 MSBs are included in the
first section in the field t,e_ MSB. The second aj, third a;; and fourth
field as, of the third section contain 0", 1% and 2™ order coefficients for
the clock model.

The fifth field of the third section contains Tgp, which indicates
Equipment group delay between L1 and L2 broadcasts. This parameter
is Defined for GPS and GLONASS systems.
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inclination CUS Sine correction of latitude CUo
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corre¢tieon of ijnbmeritepbemens o Cosi ne correction of

i nclipation Tab| Seeithkepplanation foataMSBrs are t he
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(A)" Square-root of semi-major axis

Mo Mean anomaly

Q, Longitude of the ascending node

io Inclination @ t.e

® Argument of perigee

An Mean motion correction

fz Rate of change of longitude of the ascending node

Rate of change of inclination

Sine correction of latitude
Cosine correction of latitude
Sine correction of radius
Cosine correction of radius
Sine correction of inclination
Cosine correction of inclination
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Keplerian parameters are the native format for GPS and Galileo.
However, the native format for GLONASS and SBAS differs from the
format used by GPS and Galileo. Although it is possible, by using
history data on orbits, to convert GLONASS and SBAS format to
GPS/Galileo-type orbit model, it is advantageous to allow for the native
GLONASS and SBAS broadcasted orbit model format to be included in
the generalized model. This is advantageous from the LAAS point-of-
view as well, since representing a stationary object with Keplerian
parameters would require adding significant number of bits to

parameters An and Q if the pseudolite were to be kept substantially
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However, the native format for GLONASS and SBAS
differs fromthe 15 format used by GPS and Galil eo.

wa\bdonoegbe it i s possi ble, by using history datBCDRI2006/050084

orbits, to convert GLONASS and SBAS format to
GPS/ Galil eo-type orbit nodel, it is advantageous to
allow for the native G.ONASS and SBAS broadcast ed
orbit nodel format to be ind@GQded in the generalized
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BirESoufidche chostuctl SCALARAS yfkufter TpIER ECEF-
ceeulinaiesnwithost addiisinal fornaheoneersions: 1 cm in
order to be able to obtain the best possible
?EW aﬁi on solution. The 5 use of NASS/ SBAS nati ve

Enfifthisecties ralatas o thasacand agg: Bikhmoget which are the
BQ%IIi!_e,ONangﬁidrﬁ%dmgm;smgtE@EFFCQbﬂliﬁaﬁ,(EF- _
coordi nates wi thout additional format conversions. The
fifth section relates to the second and third node,
Whiscsehot paremeldrsdstiesad trethdavi gade i2o6.avddeLAAB) apd mode

| [ of paraneters is used in
Eﬁggn@gﬁgU(T?Ag%?g(? %@; and node 3 (i.e. for
GLONASS and SBAS). Paraneter Expl anation Mdes toe
Ti me Raramptesnel iExplandtioBee t he expl anati on f or| Modes
toe |MSB. X NMSB| VBEe of egheenexiscoor di nate in the EZBF
frame 2,3 Y MbBebBie efplanadoyimdaqrMBBate in t he ECEF
franXMSB3 Z MBRISWSES thé xidoerdmate orttle EQEE framé he2 BCEF
frage MBE3 X LERISESH thé ytdoerdinate ovttle EDES framé hp2 BCEF

fra@NsB3 Y LERSESH thé ztdaerdinat® trttle EDEF framé hp2 BCEF
franxX13p3 Z LEBSBIBid x-Eb@rdimaeanitith BEEE fiamel hp2 BCEF
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y-velzasBly 1N 1NeBHEte 2-EadMindte it the’lECEF @ahiey | D3t he
ECERXTame 3~ Xy-veiRf§ /il tRE RO YrdrRle t N€ ECEF TTHRE 3

Y' J{accereratt N-velbchy'th the"'ECEF frdhre 3

4 z-velocity in the ECEF frame 3

X" x-acceleration in the ECEF frame 3

Y” y-acceleration in the ECEF frame 3

z’ z-acceleration in the ECEF frame 3
Table 5

The number of most significant bits (MSB) in the position field is
chosen so that GLONASS and SBAS range requirements are met.
However, the number of MSB is also sufficient to represent QZSS
orbits if required.

The number of LSB, on the other hand, represents the resolution
requirement set by LAAS (resolution 3.9 millimetres).

The sixth section relates to the Satellite Position Accuracy Model. It
contains two fields. The first field contains the parameter rq, while the
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alnanac data is mapped into corresponding fields of
(0)
TR RPC SR ERLE MG SFRble BV QA el HayBh i as
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Hweas[ Hanke nP?r'osrﬁsanaege?na [ service X. The message is received by
the reference receiver C or by a reference receiver in the external
service module X. The assistance data message comprises a Cipher
Control element to indicate if the information is ciphered or not,
Ciphering Serial Number element, and Data Information Element. The
Data Information Element (Data IE) carries the navigation information.
The elements are depicted in Table 6 below.

The Assistance Data message is built so that it is fitted into a fixed
length message not necessary occupying the whole message. It can
contain three data sets: DGPS correction, ephemeris and clock
correction, almanac and other data information. In case that the fixed
length message has less information elements than bits available then
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El ement (Data IE) carries the navigation infornmation.
The el enments are depicted in Table 6 bel ow. The
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given in UTC Time. That parameter is followed by a number of
assistance data records A.2 (ADATA1, ADATAZ,..., ADATAn). Each
assistance data record A.2 contains assistance data relating to one
satellite S1, S2 of a navigation system. As a non-limiting example, the
first and second data record of the message A could contain
assistance information of two satellites of the GPS system and the third
data record of the message A could contain assistance information of
one satellite of the Galileo system.

The structure of the assistance data record A.2 is depicted below the
message A in Fig. 5. The assistance data record A.2 comprises e.g.
the Satellite and Format Identification record A.2.1, the Clock Model
record A.2.2, the Navigation Model record A.2.3, and the Position
Accuracy Model record A.2.4. It is also possible to define more or less
records for the assistance data record A.2 than these four different
records A.2.1,..., A.2.4.
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vigation dee record A. 2.3 contained data on
GLONASS or SBAS system the structure indicated by
I‘t’bgﬁnﬁd'bb hbted ﬁe?é"{‘lhﬂt 88ck¢4ightion 'mbjdé| ?ébd?@l A.2.3 of the

e tou struyct ur
BStelace alestaand aronid cantain 28 e BRI of Hhedqsnective
hegde.tTiaé neadd Jedectimi can bé telsedeswitie Azdigatidn fslystem the

BARAPREIS eI B e IR HafEHeH Qre%r'@é%@#f%@é%ig@ase'ect

the moda fni iyansmissigntafrthenassigtanmeetdalas whdrair the sebected

ﬁﬂgieh%g h&&ééé%{hlyrdép%f{lﬁrﬁ%ﬁfe é@@aﬁ@ats%}s‘ié the

ransnlss on o e aSSIS ereln
the selected 20 node is not necessarily dependent on

Nofv,nNaMi @dimnp lé siteaEth dRVthealsayanef mé'ééﬁtaﬁae%essage
anmqisggpegc&ng FoiBat Pescal Fr‘i’vieéw B B (SEREAh the
fallowing nd@ heThetwarkvelekn@htehas tsttweges irgade.4at éa tiednémory
Mo cteF SRRl neidtyL Bt oo d B PP igo recgiver
b2 nhihgta isono dwvagation data storesk e ihof dhedatelliees of the first
hAGigaltioht system, the controller M.1 of the network element forms a
query message (not shown) and transfers it to the first communication
block M.2 of the network element. The transmitter M.2.1 makes
protocol conversations, if necessary, to the message and transmits the
message to the reference receiver C of the first navigation system. The
receiver C.3.2 of the second communication block of the first reference
receiver C receives the message, makes protocol conversions, if
necessary, and transfers the message to the controller C.1 of the
reference receiver C. The controller C.1 examines the message and
determines that it is a request to transmit navigation data to the
network element M. If the memory C.4 contains the requested
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navi gati on system the controller M1 of the network
el emrent forns a query nessage (not shown) and

woeanedErs it to the first conmuni cati on bl ockCIVFRo@ 050084

the network elenent. The transmtter M 2.1 nakes 30
protocol conversations, if necessary, to the nessage
and transmts the nessage to the reference receiver C
of the first navigation systdim The receiver C. 3.2 of

hagi ?l%?i'%t%o"%‘é‘h B fﬁQHan‘Pé& t8fthe theet\fm’o'rrf%telc—'él‘i’lfe‘?ﬂ MCanless

rec ver récerv

hetedsa Gﬂgd thUpd?éQéggd}%N'g%W ﬁﬁé&@ﬁé@@ theetra’egge@eeon

to the controller C 1 of the 35 ref erence receiver C
exam ne nessa

troll C.1 d
B B8 g opd &8 ToPierothd Eortditlet otihg sefesanee
retaivenfdrives anmiessageatantaintindylthé fnavigatienmaata @rd transfers

a8 e Dbt b B O b et nication piggl of the first

tefersnee tregetvert be Hee vibamsmitiare /L3N tiansmigs, afer ¢priotocol
BoRGE&IdHs WPHRE éi&‘y ftﬁé' ﬁé@upaﬂol o ggﬁé ThE ﬁét@vork element

€ nav taISU

SM SSI ON.
Maﬂa@rrppgmeér C23? of ”ﬂfhé‘qi\éfpélﬁ &%@@%‘H@@@Nﬂ@rt Q)P’r\%s%ﬁlge
rétoBbRcBN0ErdibAs nﬁvmeg@esem daha wadsforenbbemessage

iy
S 8 A RO S o o BB wer dbg, arioaton

datarhrecenaets it thes rﬁeSsager directly sto aheememorypchl.4 of the
ﬁ8ﬁn‘/8ﬂ§'e?$r?1enft “T‘Fﬁeﬁ%ﬁ% 91% %}Skﬁ@ﬁéze"l%ejrﬁ]ﬁ éﬂeéém([ylm
M.érrin Figsed) der tst@rlﬁgsea@@atlmo dakeofpsataliites of different

ﬁQOl |%in0§?sterﬁs NS the @I%t‘f'atléaé‘t%fréﬂstd e BT Yhich is
e controller M1 of the .netwo ement

LGosHSaLTAR thauIayigaien Ssteln (! Whieh e Ravigalien data was

thaaigedly to the nmenory M4 of the network el enment.

The nmenory may conprise certain areas (M4.1, M4.2

in Fig. 3) for storing navigation data of satellites
Eﬁheoﬂis".mshame dstancam ¢t iranseytied fe thelemce théordexamipte by

qUed droon\f Beor‘?a'é%]a%tr% hﬁﬁSlbﬁs% n%%’nf &S 8 channel of the

naV| atIO rom g[ | ONn >
ﬁ@mue@atmﬁe petweiahcelridbe GaMbsystean s @P& Assistance

Diafa CEﬁ*da@%taBt MésgRren&tis é’é’fnﬁ&%ﬁ?bh%arbbe%sed in such
roadca ansSm.ss . n a control annel
B %ﬁ%ﬁ&ﬂn%@ﬁ%ﬂes Tot uSpd. ohe fasitange 98 Brindleged in
svage ufilidingBheddemst défissadea tfhm rmzentmrdeﬁome?tample
t
@?s%%ﬁ@sﬁﬁw;‘??ﬁ b8 BB PRAEAE N SRR WE 4o o
navigasiongdataeterenststoesd medhe memaryi Mvenlf; tof. example, the
t

exahfﬁgs V\Ls*e%hﬁg{h%%be&aﬂﬁl df BheldiemBrs \W2it&IIifRdLBP e first

navigation system and navigation data of one or more satellites of the

second navigation system, the controller M.1 can construct the

assistance message A in the assistance data message storage area

M.4.3 in the memory M.4 e.g. in the following way. The controller M.1

retrieves the time of ephemeris t, from the navigation data and stores

the 12 most significant bits of the time of ephemeris into first field A.1 of
the message A.

It should be noted here that the definition of time in this assistance data
format is different from the present GPS time. As mentioned earlier, for
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navi gation data there is stored in the nenory M4. If,
for exanple, the nenory conprises navigation data of

woo@m7oisore satellites of the first navi gatiPOI/ERSIE6ESV084

and navi gation data of one or nore satellites of the
second navi gation system the controller M1 can
construct the 30 assistance nessage A in the

assi stance data nmessage stordlge area M 4.3 in the

Wﬁé’e '\Gﬁ’setlﬁhe LcSIIst &er %é%@%k"‘@}ﬁe r&\ﬁftﬁﬁétdé";ﬂdlt%n does

Il eves t
Habl%tthtﬁn Moreoxa H"taarreanner]énlwwmttlr@egrﬁ defiged is not

kélbeaﬁffrbhetﬁe pBifofapdREIthe invéatibhr st field A 1 of
the nessage A. 35 It should be noted here that the

definition of tine in this assistance data format is
Thehetleatcoantaier iroprsesetile GREJgation. dédta okthe ﬂn@tdnawgatlon

el btoreBha e, itrabg e C%'&’E%%Oﬁ% iR HRE AR p3gistgnoe

data nett:@r@h%e(éD/h'BN&ioThm@)ntmﬂeifolvbi deta@mmmélk/l 1.2) the
g{yé:Bftthges eH?fdn?aegetsS 19,%! Qfmbeﬁﬁgtthfréé%uf ®fRABNES ID

shiseia Ratellita géa”%aﬁaat QMTGaOn e 2ghiacsprdingly.

Fhst @me?tgs(e@hts mré heetl bh Shesbasiggef #ieandyhBel of asdtellite the
the. first ,assi data re ord

t anc 2 (ADATA1 The
haNicAR. ABRE T @D i da Qe (2 bopissPphind way the
ettwrefielasdok thes Jaiellit@)arché drimatt Idemtieation sregbrd He.2.1 are

ﬁ%& DA sfd ﬂﬁé" fiieiblé '6? trjété@ okt B1gy rEBBfH“A 28 are filled on the

accordln
basnsmft &I&af&fe@iceahmewandat@esccaﬂfflcne@ $1@|fr’r§|é$ ciwck model The

ﬁh?tdﬂéh? HS'L‘?p db?é¥gﬁéd patwaka 1of aW'iH ¢fp bFoédlbasts is filled if

i Hesielanceeda reaiea o donaiditents dRe G o BLENASS
s stent. lTh@?)laréhfatet ﬂngfmatdfe néedbe nfﬂo@hér Sfpsteing asavell.

A22are Il ed on the asis of the reference tine

and the coefficients of the clock npdel. The 15
¢hei peage qof dhp blavigatiorDd MedekeacomdsarAlol? depentdasars the

héylga:tloﬁdsg%terﬁ W%Ggﬁé' Ebgfgﬁﬁrdgﬂal é@'t méjo? the ayailable
maglesaMaegde dedMede 7, dMode %)%t@mea@thﬁél addlt@ﬁ@' Rege not

MeritimddpMeaat i on l\/bdel records A 2.3 depends on the

20 navigation systemi.e. the controller M1 selects

one of the available nodes Mdde 1, Mdde 2, Mde 3 or

$heePotiion AddutraconModeldescort Ardtisoalso fikee toTinform the

4 is also filled to
ﬁﬁ?@a{%%?‘h@%%%ﬁ@mgﬁbgﬁﬁﬁﬁdﬂ tm&%‘r or propagation in
tinme.

If there is navigation data of another satellite of the first navigation
system in the memory M.4, the controller M.1 of the network element
forms the second assistance data record A.2 (ADATAZ2) accordingly.

When assistance data records A.2 are formed from the navigation data
stored in all the navigation data storage areas M.4.1, M.4.2, the
assistance data message can be transmitted to the communications
network. The controller M.1. transfers the data in the assistance data
message storage area M.4.3 to the second communication block M.3
of the network element. The transmitter M.3.1 of the second
communication block of the network element M performs the necessary
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If there is navigation data of another satellite of
the first navigation systemin the nenory M4, the

weontoeiber M1 of the network el enent fornms PEERFI2006/050084

second assi stance data record A 2 (ADATA2)
accordingly. 30 Wen assistance data records A 2 are
formed fromthe navigation data stored in all the
navi gati on data storage area32 M 4.1, M 4.2, the

i a tgan t
Op S N OTRRE O “THodR, foF o ALTiEs oh | Gfrying, the
@ﬁ%‘sbﬁﬂ%ﬁ i datan cand sirangntts d@@ast%‘%st@ad esp@m{g@nlcatlons
BERfoM P. 3 to the second comunication block M3 of
the network el enent. The transmitter M 3.1 of the
second conmunication block of the network el ement M
peef sigmals aee recessst HyVe2 0802080 B.E.2 of the communication

555#5{5?9?%’0‘%55’%4%13?@?8@%@%"@52 2 Hehieliahe i data from

the receivadtsignalisi ard ng. tsragsa@ the dala tothauspotiollen§l.1 of
b&gb!&fePRhfrhE“é’oﬁt'rSI'l@J R.P6 é§QEb\q%§{ahMtd fife hesRbY fR 4 of

ni catl on evi ce
%'rceR w@a@m@g {Rel dat dher &ﬁs'ﬁtﬁ@CQeE@t@edThe
éxgnﬁhétu@mo@n@nsés @I@ﬁérﬁfﬁmlrﬁ@QRdﬁQél the rhbdeqﬁréa@h reteived

d | |
Aafistings, G Thehf IndlGSigio a4, B dhodf o e Trehiferzed to

e po]s)tldmegawealernaes daga.thihghl ehe xautpoétlinen R.1.3 of the
88H96|I§re?{ Pelqswav'é' "9 dé Elgo ébsélgf‘e ﬂ]i%elh%fc&‘ﬁ%ller R.] is also

Fved "assi stance ation
uﬁad IBathebléO$ltIQﬁBTgeOp@ﬁlat!QﬂS wherpositt mayi net bed@e&@sary to

fRaAsferdhet @é@&ﬁeﬁh%d@uérﬁd‘tthé'dﬁ%lﬁaﬁcé d%ita? & the posmonmg

cont.rol | er is also po
RISl FEn RUL the SDRBOlIgE da 1 oA UsBolie | Galanstored n the

pEanety B4, wherein it may not be necessary to 15

transfer the data (the node and the assistance data)

to the positioning receiver R 3 but the controller

Rhe owmaose R.Hecadat compoisedai storage area B4R 4or Bharing the

g?w 2XioR: ﬁaféag%c?éWBHHﬁech@ §%§1§%ﬂﬁ:ea8§?a gléSSHiég Navigation

navil gat| on a recelve
data §ﬁéln@|§0dhﬁar9@@$\é%e'§‘ saE\g gicuBIstanaes, Fam satellites by

HearfiAgting PeBONRAIBHITE s §, fromsatellites by
denodul atihg received satelTite signals. Wen the

assi stance data is retri eved fromthe assi stance data
Phercthal (agsistanee aatabés kegitievedt ronrettne yassistarmed data

[t Wb R 68 et 9 15 B Tory R U588 ROfH bBSHiBRing .
For example, when the positioning receiver R.3 can only demodulate
signals from one or two satellites, the positioning receiver R.3 can use
the assistance data for performing the positioning as is known as such.

The device R can perform the positioning at certain intervals, or when a
predetermined condition is fulfilled. The predetermined condition can
include, for example, one or more of the following situations: the user
initiates to a call e.g. to an emergency centre; the user selects a
positioning operation from a menu of the device R; the device R and
the communications network P perform a handover to another cell of
the communications network P; the communications network P sends a
positioning request to the device R; etc.
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signals fromone or two satellites, the positioning
receiver R 3 can use the assistance data for

w@enovaméeg the positioning as is known as sucPCT/BRo0bIS0084

device R can performthe positioning at certain

intervals, or when a predeterm ned condition is
fulfilled. The predeterm ned condition can i nclude,

for exanple, one or nore of 3the follow ng situations:

the user initiates to a call e.g. to an energency
centre; the user selects a positioning operation from

H Iﬁeaﬂ@oOpowblejék}afcweqcommuwatwsanagmorﬁs ¢Be the network

ér@mnt M&é@ﬂést@etwwdevfbeom@r rﬁ)rh@rpﬁfs‘t‘l%nlhg e Peduest

cell € €0 ni ons netmork

Etmbeisend UabaHin Tl B Bssacs dghen: Biachgniag, diso the
teply mandew iseat Bsirgy the ARI2R 07é S8 GeRayyFiaPeNsn084

33 It is also possible that the comuni cations

network, e.g. the network element Mrequests the

Weher Eherpositipning st bs pedarmed, the postiiesing reeeivee R.3 or

@oHﬁ‘o‘ﬂ@ tFt‘e? fe @%%ﬁ:@@aﬁeéke};rﬁfﬁlg RfdtABH $HereNsSBnough

sent usin nessa
ueﬂpvria Rdvigaliam, dakan storechJsi tth@n.mgmqyt He It some

na(/ﬂ‘g@tlt’mdda@% pOB UpHPHaR: (ies.eiheenaRgation dafzehas become
@1 Ier R 1 oft h e . devi ce can exam ne whet.he
d

a BT natt SREn BAPRS a1 e DR liphadata is

mMessing, Fthé deviceomanl formavandt $end dat requesbtomessage to the

#ﬁnﬁﬂuﬂi%ﬁoh? ﬁetv@c}?ﬁ PaYbﬁ%&bﬂg)IQ%atH@%a%CQ ion gdev(/hlch

ssar navil
fczrwamgghﬁgequw@t eesRIe 10 the matwaik @éﬁr@e@ quTégt network

I
t@loﬁtﬁ%g?tl)\h Cgeétgtérsf I‘tgg"ﬂé?jd\;\e%ft%@ rﬁa\ﬂgéﬂ@ﬁ kdﬂa bRt RfAE 1L reply

RssAge. (14 FePlyMRSSROE! 5t HRNGMItaR (R tRe serving base
siatiornB kb ahehdesiceh . r Fhg agiceivaraiR. 84t oprthdat@mandnication

e R (Y, oETiRe ey ApEEUEnEIRARS U bFR message
tteveitieve. thEneavigadionedata. 2l he afavigaticordaiai |Sastooed e.g. into

mé’ﬁév@ea%oﬂfdét%es@?é@é SreSFELUVE DS S nieRy Fpkes_the

ssage to retrieve t'he navigation a a The
navigation data is stored e.g. into 20 the navigation

ﬁﬁhﬁoﬁ’ié’rfé\@mo@rrﬁén%‘ﬂtﬁe PresERt m?/@thbnRhé nétﬂvo’?k‘él@ﬁfent M
i.nvent i on he networ k

di t
SPERERE Tt Jeashy SBTE ° Bt adhe cdinsTinifGe CAIET g i this
eaibndiatsniheidevite K assistslthe netwbek drimment M bg pesfarming

b2 P ThBes M e B, i Efsfiefadl he, measurement
residisr doeiiie nebumoids elemearyd Mt ior& @leaserementninformation
| nf or ti ONSQ%E%%EP%FEW??@H’%t%E%H@E%%SF@@ement M
also forms dssistance data by receiving navigation data from a
reference receiver C.2 or the network element M receives the
assistance data from the assistance data server X. Then, the network
element M calculates the position of the device R by using the
measurement data and assistance data. Another option is that the
position calculation is performed in another server (not shown) wherein
the network server M transmits the measurement results and the

assistance data to the another server.
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al so forns assistance data by receiving navigation

data froma reference receiver C. 2 or the network
we@b@meytiodM r ecei ves the 30 assi stance data fr opeT/AR006/050084

assi stance data server X. Then, the network elenment M

cal cul ates the position of the device R by using the

measurenent data and assistance data. Another option

is that the position cal cuIS%tlon is perforned in

?ér;&};egmétﬁél‘r%r ERModiim tl‘l@eﬂ iPe F{hg)é?ﬁﬁr}"r‘f%gas%ﬂd(ﬁénge

e measur enent T es ts an
measiramantg And tansmits doe I’mea§@f%ent Vesuit® o dbe1agtwork

8@%&&20%/ 0p0084 Bdeaduremestt ﬂﬂ@?ﬂh@tuoﬁnbﬁﬁbmye t rqeaNSS

N o T

m@merrMntn reswitsam@m%staﬁw rdataofommed aby tr@\ISﬁ?etwork

BRATEAERE XL, Lk afy O Sl the, ASsBTaNEe Siia°Ger i T, the
betwork alementM ealeuﬁteswherpa&th@m widherdavicad? by using the
@é?%a K %éés@t%rrﬁéﬁt éa; Ql%tar'i’% \WRu1ts, 8 aABhetork

paosition 0O eVI ce usi ng t he

u
a8t a etrﬁé‘%msenﬁ?ﬁ 9§?H 9@‘%&“&@%@%@% dgta and

hb@lst@ﬁd@fdgtaef@ rER1Sthdt tsfe’tvéfn (hot té’fﬂ)vpﬁ)? ugdiEn gerforms the
ure Iagata and 10 assi stance data to anot her
QQF’ an? 'ﬁ)&ﬁm) whi ch perfornms the position

cal cul ati ons. In t hese above nenti oned enbodi nents the

[RS Bl (TR B B BT Y68 g difeYiBRmBion

et wo
avnpguttedfreysthardeyices R 1o thaewqiqulsuqiewrﬁrl‘élsm&yedepend
8RaYR ﬁavlr%jé‘ﬁohﬂ'%gst%% HLRfmIPth@ Iéb M can
ent, on the navi atl he core of

sin
bRAISEH Lok TORING A ORTIRI AN ESSaase RIS BdRaydeTinan the
aav dtiohesyst@nsystem (GPS, Galil eo, GLONASS, SBAS,

g or some other) that is indicated by the
I\/SBS of the SS i ndex, may define the node. However,
The carecofnting iaventions isér itbe dnbli-meidegfustoienafit tTdves satellite

e o B QR R L P a0 some

othay) ithat i%@diﬁ@tﬂﬂj baffthen%&BﬁgofsmeeﬁS index.i m@y dﬂ@ne the
ﬁﬂ)dega%%v@pqﬁb micdRNidy bl 158 deeided by uéiﬁ@fdfﬁér fdctors.

?H@ |rﬂ9 m an ft he SY) i S@{1 V&%S ntl@é‘ﬁil %r(rjs . Certaln

|mplementat|ons also the clock model mode.

Clearly, the method of indexing satellites (i.e. the navigation model
identification contains information on the system and the SV) is an
essential element in the invention. For GLONASS, Carrier Frequency
Index is vital (in addition to the SS index).

It is noteworthy that the clock model is common for all the modes (and
therefore for all the navigation systems) in this example
implementation. However, the clock model may also change with the
mode.

It should be noted that the navigation assistance message specified
contains various items (specifically, t,. MSB, fit interval, SV health,
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Index is vital (in addition to the SS index). 30 It is
noteworthy that the clock nodel is comon for all the

worpaesd(issd therefore for all the navigati on BYFFROG)050084

in this exanple inplenmentation. However, the clock
nodel may al so change with the node. 35 It should be
noted that the navigation assistance nessage specified
contains various itens (speddically, tCe MSB, fit

OB Lt Sy NER!inH0rR0T AR REHERLRAN B5R0ation
masial tarfunetiendirepadyi B AbR Naidawortant et thenpoint-of-view

@f ﬂﬂgnh\yenwﬁ (Medehpardiefirsadte i Brackaes notmé té’lf)leVd@Nhlng
araneters

fie.fatkia Terinst. %géeﬁﬁ@ eStrtioe tire:for fae dngdel g be diven
melariensewtyse(now, t.heMBBiet,. aad bg),dowteohangimy érdoes not
AR 0 oy TR e RRp D), L8 kol BOARRIAZIS (ERErva
@(deﬁned asea filaating eoinll vaiue déableed aéoae) | Eﬁbts igy just an

l‘afhgphé fodbftHeTﬁPhﬁeﬁ/aﬁ‘%Y\e%lsoTlEé %ge%lﬂétﬂn 8HmeESHBH Means

Inte can eﬁ& N sone
'é@ SYSten S@%@d 6 dSSyRY HHOsRREQUNte paMateys, which are

AGE fiv brtaﬂﬁefrmfﬂt@b@rrﬂrofv\lﬂeﬁhoﬁltlﬁe durret invieptiodntare only
from oi nt o - V| e!éff the current invention, are

QWIex'/q Oé?ogr?alkgr t ¢RIMP 8n8§SCOHD| eteness. Also, it

shoul d be enphasi zed that the actual bit counts and

J; f
sped| ﬁiﬁ?'g:}@egr{%ﬁéﬁ% ?(5 !ﬁt Ctﬂ%'”%gtuq1 blri‘:%unts and scale
aciatg @et aubjsict teoGhaBgERd G1ew cepecifiealions afbeiarifisations
§Héﬂl‘é\eaﬁ) éaﬁpCh'ah Mg the Hin¥80htLANdfSY s¢AIet Bidé6rs does not

ahange dfen epiTiven th%r\myé@t?&ﬁyépr TR adding weolution to
eelogitde contporihts Dwolile hotlehe ng diffehont davemtibhy As a yet
ﬁ@?&z@g e%é@%ﬂ%t EnsiBel thG 58, (0. ofiertisBlly athag currenty
used anr&tandauﬂsmm iabte bo dlﬁerer)tlatemraiycbetMers &RbIdatellites.

TH%S e%eS@‘Hﬁg%?‘g%M(s”lﬁfBﬁn?ﬁHﬁ ém?ll]é‘ Q)%Hém' &ind the

S no essary to e Syst
gatallifed The%ﬁw%@m e ﬁxar@gsecmmtae samenfield, but it is not

ﬁ@gé§$§r‘;’}’lt E@olad)fsd @X%Qﬁt{ﬁ#ﬁ@uéﬁst@% CIS %nr’lfbc%tllﬁgﬁism@ other
ieknombicenh sunalaymaniCatiaB: oh e BERY wiolia Ret, again,

change the spirit of the invention.

The communications network P can be a wireless network, a wired
network, or a combination of these. Some non-limiting examples of the
communications networks have already been mentioned above but
WLAN and WiMax networks can also be mentioned here.

The operations of the different elements of the system can mostly be
carried out by software, i.e. the controllers of the elements operate on
the basis of computer instructions. It is, of course, possible that some
operations or parts of them can be “hard coded” i.e. implemented by
hardware.
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network, or a conbination of these. Some non-limting
exanpl es of the conmmunications networks have al ready

whemn/ovam | oned above but W.AN and W Max net weCKEBI20@050084

al so be nmentioned here. 30 The operations of the
different elenments of the systemcan nostly be
carried out by software, i.e. the controllers of the
el ements operate on the basiG of conputer
Ohsitygdictions. It is, of course, possible that some
U'p'e1—a'éti ons or parts of themcan be "hard coded" i.e.
i npl emented by 35 hardware. WO 2007/ 099196

PCN&@@_@@QF@W&@@Q CI ai ns: 1. A device (R

o poditihing SeBRRe B 3h fof, BeHioling HaghtigRiao en dhecbasis
si @fare of nwrel sigatlsookatiabst bnkesateallitg atavigatirsspsiem;
ol TE Ry (B, 2L kot PeghBAT el ARRe NARCTiEThG to g least

ex@nanagigationesistem; BN adapt ed to exanine the

recsi v kS ; cterd i a i
t h?*df??ac@ﬁ‘?ﬁ PRARGIERLT ) adateatic e Rffind" thiaheceived
el @nshtapRe0aif; adapted to determine the node of the

oharagterisedii thattheadslios (R farther dofmpriséer ei n sai d

ass| nce . da | S 0] e S .

Sod dPRprEe B & HEn SLauSplii P GSietininging mogle of the
t hagsdistaoee(@ata 1H said Aasssiaree Batac adrateiny said dssistance
1. CRRESES tolth b8! K Yho ABSHBRE fld BSFIoF Fertdming

2d to receive signal
di frasieningafithatdeyiceyBlens. 20 3. A device (R
according to claim1 or 2, characterised in that the

Ssj stance tais received froma conmuni cati pns

o tAs i (1) hocarlie dor At e, Sharacietibad 3, that the
pbsiti@ﬁtl irleeéiviem @a}(ﬂabgc;d SmoAmmd "v_eaSi'g&ougfs ﬁﬂjmog_k Iéé’%t two
| ul ar. ne . . evi ce according to
gﬁgﬁgﬁFpﬂgg%hgﬁﬁ§ﬁﬁépgi4, characterised in that the
device is a nobile conmmuni cati on device. 6. A device

§RA %%Qﬁ’ééjglgg afd%:oﬂﬂ‘i}‘lgofo 'sinf 1202, lcharaeterised in that the

characteri , , .
assistance data is received from a communications network (P).

4. A device (R) according to claim 3, characterised in that the
communications network (P) is a cellular network.

5. A device (R) according to any of the claims 1 to 4, characterised in
that the device is a mobile communication device.

6. A device (R) according to any of the claims 1 to 5, characterised in
that the assistance data comprises indication on the navigation system
the assistance data relates to, wherein the determining element (R.1.2)
is adapted to examine said indication on the navigation system.

7. A device (R) according to claim 6, characterised in that the said
indication on the navigation system also comprises an indication on the
satellite the assistance data relates to, wherein the determining
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30 that the assistance data conprises indication on
the navigation system the assistance data relates to,

wob@reyaot he deternmining element (R 1.2) is aPepFRO0G60S50084

exam ne said indication on the navigation system 7. A
device (R) according to claim®6, characterised in that
the said 35 indication on the navigation system al so

conprises an indication on t3% satellite the

%%39%%@9? P, MRS EPOARR ol S e el ORI JHP the

'Qdapt ed to exam ne said indi catl on on the
satelllte 8. Anetvvork elenent (M conprising 5 - a

go roI l i Rgalel e 2&9 b for form ng assistance data
gmen CYRENAYY gation system and - a
H zmsuntrbllnmg eleenemit (M M) Jol Yoraingt assistaride Eat(a ;eiatmg to at
cati ons networ P
a?%%ﬁgﬁésgg‘@ %E%W@% rolling elenent (M1) is
ad aptransmmittingoeleente(dd. a1 hﬁudrammtthegtthamalﬁanca dsta to
theé1 a8imbiArRSS oAt stwork TP 9art i ndi cati on of the

assi st anc

e i Ot ebees stance e and

Se's@é@tda mode fA5tHS trAnseiigglol ofltheeysistithcaadi ng
erised in that, the wor k .el ement

I h
Cmiro 8 oheioabgBF Ll oo st ant? hEEesSigITe Gata;
na\arg:htl on data of at |east one satellite navigation

§y%o‘?1§‘tnflﬁ‘?hé g3Sista Agk 'Hagg a?c%?&ﬂg @Npé @Ieé@ﬁ@%é.o

exam ne the navi ga I OR ermn
navi gati on systemthe navigation data relates to. 10.

9. Peherksrie brRsmBht (M) @édﬁ?ﬂmg“% {cPaifd @, rI&Iﬂaracte?ﬁ:ﬂed) in that

haracterlse [ control l'ing el ement

HRBMeRGS '@@%&M%EJWH’%{&J‘?@PH%% data 25 on the
basa m@hotwel\/myf@aswvmgiaba; atibn dateofcatleaktoret satellite

or 10 characterised in that
&%iéﬁ%‘gﬁ gg?‘@%@ %ﬁé al so conprises a receiver
(—Mem axafrmnmg eﬁiementhq:th gadaptedido aexdmine |tbasnavigation

satplih theIMBY IS RS iKAG&on 3Ystem tﬁe"ﬁé\y\ﬁéhoﬁ | AFaelates

(M accor |ngto any o C nm 9t
chdPacterised in that said navigation data al so
conpri ses an indication

10. A network element (M) according to claim 9, characterised in that
the controlling element (M.1) is adapted to form said assistance data
on the basis of the navigation data.

11. A network element (M) according to claim 9 or 10, characterised in
that the network element (M) also comprises a receiver (M.2.2) for
receiving navigation data of at least one satellite navigation system.

12. A network element (M) according to any of the claims 9 to 11,
characterised in that said navigation data also comprises an indication
on the satellite the navigation data relates to, wherein the determining
element (R.1.2) is also adapted to insert indication on the satellite into
the assistance data.
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wherein the determning elenment (R 1.2) is also

w@daphedod o i nsert indication on the satellitePCTFR006350084

t he assistance data. WD 2007/ 099196 PCT/ F12006/ 050084
38 13. A network element (M according to any of the
claims 8 to 12, characterised in that said assistance
data conprises one or nore 3fsistance data records. 5

: i oyl
o Rk EMRIRGIL LREBRG HOREP dbS e, o bo 12
ehasacterised Hasthat saigs@ssiiagee dala compisesy QRsi&s: more

asdeefice datdvestords. or 10 - Mode 3. 15. A network
el ement (M according to any of the clains 8 to 14,

characterised in that the communications network (P)
4. A awdtivoriarelensnto(M) ddcotdingAtoednyrdé deeimbaimg 1@ to 13,

REBPECIEPRAR L PLIAS. o SHEARECHERE Fobfid PR of Mgt one of
eMalpstisghmodes: A network el ement (M according to
any\8fetfre clainms 8 to 16, 20 characterised in that

sai ssi’'stance data relates to at |east one of the
folM8@P75:0"- the G obal Positioning System - the

G B88,3.- the Galileo; 25 - the Quasi-Zenith

Satellite System - a Space Based Augnentation System

or - a Local Area Augnentation System 18. A network
¢befemet(idrk aelearetitn gVi) cacooydiofg theany afnthes claints’ 8 to 14,

. ; o ¥
SRl BT Pl ihe R TR0 M MBS TET s g "cBlutar
Ratwedti on system the assistance data relates to,

wherein said indication of the navigation data al so
igdicates ed node
¢

b sk depEtudRh “er o fpaiin 1%, CaActasised in that

the network element (M) is a mobile switching centre of a GSM system.

17. A network element (M) according to any of the claims 8 to 16,
characterised in that said assistance data relates to at least one of the
following:

— the Global Positioning System;

— the GLONASS;

— the Galileo;

— the Quasi-Zenith Satellite System;

— a Space Based Augmentation System; or

— aLocal Area Augmentation System.

18. A network element (M) according to any of the claims 8 to 17,
characterised in that the controlling element (M.1) is adapted to select
the mode on the basis of the navigation system the assistance data
relates to, wherein said indication of the navigation data also indicates
the selected mode.

19. A system comprising:
— network element (M) which comprises
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WD 2007/ 099196 PCT/ F12006/ 050084 39 - a controlling
element (M1) for form ng assistance data relating to

w@toozegEbe one navi gation system and - a transPeT/Fi20@/050084

element (M3.1) for transmtting the assistance data
to a comuni cations network (P); 5 - a device (R

whi ch conprises - a positioning receiver (R 3) for
perform ng positioning on ti9 basis of one or nore

Si g_nag%d?{tramhgg e?émbﬁ?ﬁ(/lfﬁ@r%h’ﬁ‘ﬁ&%&s%’{ @abté’F‘elatmg to

nl Ng assi stance
data at east soeneavigakon syséérand (M ; and - an

exam gi fanshe iRy e(lé?n%rﬁ) I\/iigaflf)t eor tAardfaming tHee assistance
receive assi stance %‘ & rised in that the
Cont r UAlA 13 HamERieaiass nebaRaoS To 15 - ol ect a
rocdedévicet () whiniscomprisesof the assistance data; -

i nser Aely

ser ot BRI G ed et LR 8, bERGTF RIS DETHOhIG on the
const basis wfieonesiost e @igralacobrenidgat deast one satellite
sel echgglggglg(h sys’%@ﬁhthat the device (R) further

conpri se termning el enent (R
t 0 teBdPREMEN( ﬁ’le?Scf@f ECeINedg §§§is§»@'&% @ila@gtflépmﬁgganthork

a33| f‘gam\?gng@mg,aw@greltﬂ sai d ?ssn stance data is

adapt e 0 be .use 0si ti,on recei ver for .
er T ofh SXpMdE celghier B e RerdlhleRl s antige e geceived
syst easialstrmcm dgta;o claim19, characterised in that

ﬁ/? 2 ﬁé{ent (M also conprises a receiver
5 or recel ving navigation data of at |east one

dhedantcadlingeleyaenbMslsiserslapted 18 syst em according to
Ql %é’!é@toa n§odé A6t B ﬁ'ﬁﬁshf'séleﬁtoftthé awiyanke dfla;

r co S - NEND
L Shenh oAt AT hec BavigaTionn Sustem s thegeledted mode
exdnionhegassistarde Mat.ahd adapted to exam ne the

End RBUERmER %ﬁtﬁnﬁéto%tté”e’%%pk%&%%z%%%Pwéﬁ@?g

awthatzmmdesms(a ) further comprises

— adetermining element (R.1.2) adapted to determine the mode of the
assistance data in said assistance data, wherein said assistance
data is adapted to be used by the positioning receiver for performing
positioning of the device (R).

20. A system according to claim 19, characterised in that the network
element (M) also comprises a receiver (M.2.2) for receiving navigation
data of at least one satellite navigation system.

21. A system according to claim 20, characterised in that the network

element (M) further comprises

— a memory (M.4) for storing the received navigation data; and

— an examining element (M.1.2) adapted to examine the navigation
data to determine the navigation system the navigation data relates
to.
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40 22. A systemaccording to claim20 or 21,
characterised in that the controlling element (M1)

w0 sooadegabed to form said assi stance data on tPET/PR8I6350084

of the navigation data. 5 23. A system according to
any of the clainms 20 to 22, characterised in that

sai d navigation data al so conprises an indication on
the satellite the navi gat|o40data relates to, wherein

Qeﬁg%%fém ”é&%r%kﬁ%tcléﬁ 12(1:’-)orI %I . eh??aéf@%é‘&' ih®hat the

Insert “an 1 ndic
aenirellingcelement (Mol )2is. aglapjed de iBbLBAIh@ssistange fata on

fﬁéebg{;@l@ﬁhb%é\q gﬁon@mgacterl sed in that said
assi st ance data conprl ses one or nobre assi stance data

records. 15 25. A system according to any of the
2BaAnsystént acédrdinpdo artyeof duxclamst2@ito 22, icharacterised in

U0 SR gRLbp e B chfifeiet 88 icabich Gbhe satelie
e wavigation datauwiatﬁm”fmnwbeteiartber@etﬂﬂmmmgzejem%t (R.1.2)
& Gis: ‘é@m\% \/\?5 | PRer U Oinicatich V&ﬁ“‘th‘xﬁ@%%@llﬁ%t RS the

net wor k Max comuni cati ons net
§§§'§@H%ﬁ:@@¥ﬁjl ng to any of the claims 19 to 25,
characterised in 25 that said navigation systemis at

252 A 8P hekBRIAULIAES i blAfmSLFE T8 2B HHAraBtEMsed in
thedssaick ragsist8acel date Qywpeses30ne ar Space Bssisthnce data
%jcq{,:agt ation Systemy or - a Local Area Augnentation

S

em 27. A system according to any of the clains 19
to 26, characterised in that the controlling el ement

Q?ﬂ N sy ﬁeﬁﬂé@é@ﬂjlhg t6¢ bf tecrde POté P2, charbBesédised in

atio ance dafa rel ates

the navi SIS
fhat et BEEVOH BIAMEREG! PER QSARBHRIGA MGGt | an da:
al spGSMi emhaturiostions eetwdrkyode. WO 2007/ 099196

(R)A{mfgéqoqﬁﬂﬁﬁrﬂ%é}?ggﬂeﬁﬁgﬁgU| e (R 1) for a device
a CDMA communications network;

— a W-CDMA communications network;

— a WLAN communications network;

— a WiMax communications network.

26. A system according to any of the claims 19 to 25, characterised in
that said navigation system is at least one of the following:

— the Global Positioning System;

— the GLONASS;

— the Galileo;

— the Quasi-Zenith Satellite System;

— a Space Based Augmentation System; or

— aLocal Area Augmentation System.

27. A system according to any of the claims 19 to 26, characterised in
that the controlling element (M.1) is adapted to select the mode on the
basis of the navigation system the assistance data relates to, wherein
said indication of the navigation data also indicates the selected mode.
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receiver (R 3) for performng positioning on the basis
of one or nore signals of at |east one satellite

wo 207 gegiveon system said nodul e conprising 5 PCHFI2006/050084

receiving elenment (R 2.2) for receiving assistance

data relating to at |east one navigation system and
- an examning elenent (R 1.1) adapted to exam ne the
recei ved assistance data; cdharacterised in that the

d t 1
EPC byl {IJGIoE o S R OB "o hagitoning
ERGANERES) dof DETOIAING ROSTIONIIE OMIie ARG Of @Re or more

Siginaid b At aBaSEronddsariliiten reivigafomoggsteim t kaid module
assi stance data to the positioning recelver, wherein

MPTSA9 st ance data is adapted to be used by the
posa receiving elsmertR \2?) far rqueivingraseisiarsiet data rgatihg to

d transmttin
seatdpabEEneyidio SIRERE fﬁ the method” |
corqfr ig{antning f element &3.di b tedt to rexaming the seceived

I eaa%‘s@ﬁﬁc@% gatl on 20 system and - transferring

e assl s dat th vj ce characterised
PHaf%ierli’r%é] Ih‘*ﬁid%?dﬂpﬁ’él e 2‘% rfpété@f COHMRIEIRR ni ng t he
hay déterﬂﬂnmgsélﬁméhﬁﬁa@)sa@ap%diw deterhihesheéanode of the
sel ecti,n de for tran mtti t he ,assi stance dat a;

25 aSYS18BPE AN S ASSTERCO O AeANdy  gat i on syst em
andart betmdl ectradsferoddicaitom ohehassiogleaot éhelassistande-data
qattb@?d%ﬁmaﬁ%\aﬁrance data according to the

sel ec met hod according to clai m29,

wharain saidsagsistangeadatanés agapted tadg usealeby ctbermq%te@nmg
F&&e’ﬂ/@# fe '{?&%ﬁﬁlﬁpg%ﬁﬁéﬁl MR ENES!( servi ce.

d acco ng to aim 30, char cterlsedln
that sal d obt ai ni ng conprises receiving froma

pef ex enethsd dor drafSihitting) assisvanes idaiadis @ efevide (R), the
%?3% gﬁﬁgéﬁéﬁ# ite navigation system 35 WO

g f F12006/ 050084 42 32. A met hod
accor thirmjngo assistane®, data orelating ctaar aictleast eahé nnavigation

t he g%t% fgillﬁ dher conprises inserti ng an indication
on a S [ITe into .the assistance data
— transferring the assistance data to the dewce (R);

characterised in that the method further comprises

— determining the navigation system the assistance data relates to;

— selecting a mode for transmitting the assistance data;

— inserting an indication of the navigation system and the selected
mode into the assistance data; and

— constructing the assistance data according to the selected mode.

30. A method according to claim 29, characterised in that the method
further comprises obtaining assistance data from an external service.

31. A method according to claim 30, characterised in that said
obtaining comprises receiving from a reference station (S1, S2)
navigation data of at least one satellite navigation system.
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5 33. A nethod according to any of the clains 29 to
32, characterised in that said transferring conprises

wo e@n®vdibd | Ng the assistance data to a coONMMUNPCEFI2006950084

network (P). 34. A nethod according to claim 33,
characterised in that said 10 communi cati ons networKk
is a cellular network. 35. A nethod according to any
of the clains 29 to 34, charditterised in that said

nsy t t anc Hi of
S2N9 piéthoedabbsitas 18 AARR 29 30°GHB, TfarsRIEkbANin that
theyasethod furtiegomprisgp daserting an-ingigation opea s/atelllte into

R hesistnese dap to any of the clains 29 to 35,
characterised in 20 that the node is selected on the

basis of the navigation systemthe assistance data
88| At method adoerding teaamy dhthe ataios 29 to 182, chargetexised in

ke, PRS0 Bunee S Anbhien) B8 sCepAfps Hao =

aammgnlcasoasmﬁtvvarké%cut able instructions for -
form ng assistance data relating to at |east one

naV| atio system, and - trans itting assistance data
a(gdmﬁtged( RFCOrAPate efladiBg 3 hé?aﬂﬁ!' i éﬁat said

poﬁﬂnamcfaubhbefetwmﬁs sesellubdr aemmrker executabl e
instructions for - determ ning the navigation system

the assistance data relates to; - selecting a node
86r At maisod accogdingdoaasy of Hne elaiatsa?9 10 i34 ehdnagterised in

tH% é:é‘}at 0] t Eeué\t@ wlﬁq%gﬁCéy&é%néé%rconsgr Ucphﬁdfor the

assistange daiat leasi anecet tentpllowingenedesct ed node. WO
20(}]6@@91196 PCT/ F12006/ 050084 43 38. A conputer

cm a aoroduct according to claim37, characterised
in YREE 4. conput er program further conprises
cornyotler3.executabl e instructions for obtaining
assi stance data froman external service. 5 39. A

conputer program product according to claim 38, ] .
d6alanethod agcordingHataya ol th chdimsng9 ¢ordh, icharacterised in

fiRfieing Aodé qg‘saeI?&fe%r ﬁ tb%%llé)rbf(l'lﬁ paﬁ@atlon system the

navi| %I on one sat %
a§sis Carlata @alos 0, wheseRmSaIbddicaiopopliiti avigation
ahed I8 dido FedPfo #licate the selected mode.

37. A computer program product for storing computer program having
computer executable instructions for
— forming assistance data relating to at least one navigation
system; and
— transmitting assistance data to a device (R);
characterised in that the computer program further comprises
computer executable instructions for
— determining the navigation system the assistance data relates to;
— selecting a mode for transmitting the assistance data;
— inserting an indication of the navigation system and the selected
mode into the assistance data; and
— constructing the assistance data according to the selected mode.
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10 characterised in that the conputer program further
conprises conputer executable instructions for

WO e®en9ding an indication on a satellite into PEEFI2006/050084

assi stance data. 41. A conputer program product
according to any of the clains 37 to 15 40,
characterised in that the conputer programfurther
conpri ses conputer execut al#E instructions for

bar | %@éﬁ@ﬁ@]‘énﬁ’?%ﬂ%%é’&dnﬁ@ tb G2 PRI7S dﬂar‘a?:ﬁsrlsed

nav at assl st ance ta rel ates
{he CopARI4EAIROBEaTC fUr el FAMSINas GAYIRMEE jxecutable

rdswumm% fop obfaitithg B8IeEhEs Haes! friofn bivtéxtehtalcsumidesT

execut abl e |nstruct| ons for selecting a node for
transmtting the assistance data conprise
B8s# compubsr prograet erodogt abeonddag torclaine 333 charatterised

bR AR inQ IR S BT RO STEReleTIch Sulh (51

622 navigation datadf ahleaséions s@taﬂﬂema\agatww systamgnal
for deliveri ng assi stance data to a device (R), the

signal co S|n - assistance data relating to at
Aadh GHEPHIR | 950 r&mspgqimt ACHRAICHRY L0 §La1m B4hae or 39,

bharacwwéed UIirﬁ hetiatc otiier | s@aIpdfer jrograi chlrtiesy Otf;omlrmflses
ﬁﬁg@tlon %3 Bp1theras§|sta ce. datr rel at es and n
CL PARGUAO  INSIHRDIANS 19y 'Fﬁ% Ui 4 C%th% on a
aatdallltwhat@the assidtarsee datmce data has been constructed
according to the selected node. 35 44. A carrier

havi ng a signal recorded thereon for delivering
éésPscaﬁwtea@tr@gtamaor@@ku%eaomrdmght@ anyrefl the claims 37 to

Qenﬂfhéﬂd&ensééls '|r$ttfh%@ eth‘éatc@ 'Fp %9@“ ul et cOMPrises
007/ 09 CT/ 12006/ 050084

v ation s
%W@Pﬁ@ﬁe. 'HSIVHQI'Of‘ﬁefoé Sﬁ%‘lmg ASSHRERNES rtes Bacords

onahelbaials;@lf itloe nefvigdtibrs ggstem tihe agsistahce datd atlates to.
relates to and a node selected for transmtting the

assi stance data; wherein said assistance data has been
48n#t commﬁeamogtamqonoduch@ccardim!gem adynafdthe gRiman37 to
SI r | n
ﬂp &ﬁ%@%@?}ojﬁf%ﬁ] ﬁ%& é’?gﬁ@?faeicggﬁclt‘%b?@ .h@ﬂhbhaas for
aelecrﬂ@gsta oModeaviagatiassraitiig ntheanasaistance data comprlse
FrfsfﬂrnLﬁijh%' ftﬁ’r eb@r&mmg( M8 bdeoont tR@sHadis! 80 théenavigation
aSSISt?H
stem the aSS|stance data relates to, and using said indication of the

navigation data as the indication of the selected mode.

43. A signal for delivering assistance data to a device (R), the signal

comprising

— assistance data relating to at least one navigation system;

characterised in that the signal further comprises

— an indication of the navigation system the assistance data relates to
and a mode selected for transmitting the assistance data; and

wherein said assistance data has been constructed according to the

selected mode.

44. A carrier having a signal recorded thereon for delivering assistance
data to a device (R), the signal comprising
— assistance data relating to at least one navigation system;
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a comuni cati ons network (P); characterised in that
the controlling element (M1) is adapted to - select

wa20maeiPeor the transm ssion of the assi st ancePCERFRN06/050084

insert indication of the navigation systemand the
sel ected node 15 into the assistance data; and -
construct the assistance data according to the

navi gati on system 46. An &bkistance data server (X)

éﬁ%?é@té?%é@w?'tﬁét'fhé%(gﬁgﬁf Hieerrdoﬁﬁ risk§ that it also

onpri ses recel el Vvi n? navi gatl on
dataD Jodisatigh Pkike syrierntle assustangegdafarneldiesein and a

mode selected for transmitting the assistance data;
wherein said assistance data has been constructed according to the
selected mode.

45. An assistance data server (X) comprising

— a controlling element (M.1) for forming assistance data relating to at
least one navigation system; and

— atransmitting element (M.3.1) for transmitting the assistance data to
a communications network (P);

characterised in that the controlling element (M.1) is adapted to

— select a mode for the transmission of the assistance data;

— insert indication of the navigation system and the selected mode
into the assistance data; and

— construct the assistance data according to the navigation system.

46. An assistance data server (X) according to claim 45, characterised
in that it also comprises a receiver (M.2.2) for receiving navigation data
of at least one satellite navigation system.



