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Met hod and Apparatus for Navigation Systens Field of
the Invention This invention relates to a field of

w@s@reveEds navi gati on systens and nore specifi cedT/y206/080083

format, in which information relating to the health of
the satellites is distributed froma conmuni cati ons
network to termnals. The invention also relates to a
devi ce conprising a posi tionilng receiver for

RRAHBHTAS APRRE S R AV ghliBn 8 Rtgn gy one_or more

signal's |te navi gat i system The
i nvention al so reI ates to a network el enment conpri sing
a transmtter for transmtting assi stance data of a

E Igl |fl Ee Inavi Eati on systemto a receiver. The
L relates to nethods for delivering
assi stance data of a satellite navigation systemto a
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assl st ance ta server. round nvent

teaniRAAN rh”@vu'@é(ﬁﬂﬁﬁns $@nf$§ ehet®ps Sleviean @mbﬂ'ng a

@§itb£1gmg ﬁécﬁ(ﬁe{ref@} Mf@*ﬁnlh?eﬁéﬁﬂlbhlﬁgﬂmf t5S DB Of one or
han S |

hal f. of
ne Sianafifhe serdlitg paviafion SR Jhd inBirticrLalsd Ttates
fiheae retivarki tedsmiendnooimpresigg Ephaemesinsttdat foroftrahsmitting

5@%@#%4@@%5 Beld Biofiad ?&ﬂgéﬁSntégﬁeﬂ{ tbhﬁ Hgggiver. The
recel ver use ositroning nor
tv@ntion iurtahq;"orﬁlaﬁe@nt%m&thoda|faf d%veﬁ@grﬂw&f@mceodata of a
Shignitel e&RﬁH éy%‘iéinVEté &l @é'vicfé"%'hﬁeftlﬁ@@ ﬁﬁvaeﬁieg the
satellte eongh tothe ocﬁetloravg emto
aggisiange zﬂﬁiacﬁl £ aPeSIIPR GVAFR HP\VQﬁ’ftQI") still
célateh;eltlel gnmoﬁuléoboh’im;teﬁsmrtdgnanng)rotjbet racggwar ausarrier
ica C | a
bafe s et BRBFo TR ot st ese BTl fHfavservere
ot her al ready | aunched navi gation systemis the
%%Rp@!ﬁ@%?%ﬁﬂ,ﬁﬁ%q In the future, there will also
ased navigation systens than
GPS and GLONASS. In the Europe the Galileo systemis
One known navigation system is the GPS system (Global Positioning
System) which presently comprises more than 20 satellites, of which,
usually, a half of them are simultaneously within the sight of a receiver.
These satellites transmit e.g. Ephemeris data of the satellite, as well as
data on the time of the satellite. A receiver used in positioning normally
deduces its position by calculating the propagation time of a signal
received simultaneously 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 launched within a few years. Space
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under construction and will be launched within a few
years. SpaceBased Augnentation Systens SBAS (WAAS,

WESNOBYI1IGAGAN) are al so bei ng ranped up. Local PGI/ER006/050083
Augnent ati on Systens LAAS, which uses fixed navigation
stations on the ground, are becom ng nore conmon.
Strictly speaking, the Local Area Augnentation Systens
are not actually satellite based navi gation systens
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glsonkeingeanpad it biacaliArra Aegranialion oysders kAH&Smhich
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5s%b§bpma%lé%itﬁﬁh@a}lcgdéé'b,&r%asxﬁgﬁ%té%%)(stbﬂné.hfeseudolite

uture there wl |, probably be sitioning receive
RSNl G0 B feeaivees MiNomi AR HaNRS ww,er-efi/fmepven
séﬁahégéwésde«{elmm ﬂfhdmﬁbWﬁgPS @S@hﬁplbhﬁhtmg?sy?terr]n called

V] 1 On m UcC recelrvers can swic

Eﬁ’@rﬁg'?%'%égg%@@eﬁwt@r%@%gnd systemif e.g. signal
strengths of the first systemfall below a certain

bt A f e e Vi S - sat el di :
ThE: isatlite, bagBHE eV Ftahey MALBIRR' SHetph® using
peeudpesatalidies, t ean oeoliewivaly sbesgatiech as fdebal Navigation
SRPEINRY | SYStRE PENISPNIATthS MiLraneRsre URRl Ybrobably be
different SXSI em cones’ i nto E%estl on .j.n chall egaql nng :
peationing seceiyers WiGhyean RRIITM \PRSIKORING, gPeEAtions using,
Elthet etgi_mnult%x@eéomlysajre:dlﬂetrﬁati\i/@iyyi morel rthaucmrmafﬁavigation

ay,i | o) one, sysSt.em i ractjga
RARIGEET SR Bg Padh g 2ot Ifh iprft Achlsiopidtom 1o a
seoena rsyshemr if ie.gs sigifaldstréegiiast oh v dust systeystfalebelow a
CORAITHoNE! bEH e &b RaF aiqdF ée%b;@[\,%?ﬁéﬂ'ﬁsa% g first
aystenyi elgif shgreansdellation of ithe visiblausatg)lites afsths: first gstem
RehoEdpprdpridtll f@rfﬁ@qﬁtﬁﬂ% Stimaltafcbidi §s8 of différfeént system
154f 0, .v¥here fO =.10. 22] . _Furt hFrm)re hhe
camas jntasavesiikn,iip challenging conditions, such as urban areas,
where there is limited number of satellites in view. In such cases,
navigation based on only one system is practically impossible due to
the low availability of signals. However, hybrid use of different
navigation systems enables navigation in these difficult signal
conditions.

Each satellite of the GPS system transmits a ranging signal at a carrier
frequency of 1575.42 MHz called L1. This frequency is also indicated
with 154fy, 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
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anot her ranging signal at a carrier frequency of
1227.6 MHz called L2, i.e. 12O00. In the satellite,

wo bm7oeded at i on of these signals is perforned peT/RR6M6/050083
| east one pseudo random sequence. This pseudo random
sequence is different for each satellite. As a result
of the nodul ation, a code-nodul ated w deband signal is
generat ed. The nodul ati ont ecBni que used nakes it
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satallites fer gnogu@zbmgatheeducsxgrta:ldéh@ @eauds sequiesicei uaed is
g?'eé sdﬂﬁéﬁéb 'G/A@cé@@e Cﬁéé’r@e‘%’ﬂégu%‘iﬂdﬁ’ cBle hﬁ/hﬁ% s a code

S satelllte tr C§P§ §@t%ﬂ@g té%nﬁﬁltg a sig-
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| I nar enc orned w a
fidsiloses"Sink oF 47 ﬁ@@@l%@%ﬁ?%&ﬁce b " binary
sequedce\d tes fyimed with agholynoimaal X1D+XX@ + aml theeeeond
Eﬁﬁg;é? e”@%”i%rfoﬁ}ﬂ%yl%\? Baia ﬂ\)m n@ tﬁ& r@%hém%lf%fgfgfg P&
#oXpt u¢eX di+f¥ B sueh @/waudbaé delaynis dléf@tfeﬂngF&ﬁﬁh sat-
GRer RS arwﬁ’?&‘rérﬁoﬁm%keérﬂ pBuSibRs ta! r@d{ﬁi@é diiergnt C/A

chi rat.e s stem |
E0HBS Wit A7 digentisahcedie S MaTHE el The Q%m“@zseaa%m% inary
osdedhehbsd ohmmngrrme qnaheIGPBszQt@"m nodud28 ddHw. tThe C/A

FaS> SmBAsbRr TISTERER. Tindiefh b6 s bl ddne e L1

baularhsighat lie fadhet Imodulanted witlhirtgvigaibok ibkemmatour at a bit
Eite- of 80 bitss, PAY ggaﬂior?i?% rﬁé{u&ﬁ cbrn‘?;?ﬁé%é Jﬁ@?’h&mph%ﬂaout

nessages 1 _ncl % ener| s
H]Qah9§l$h qfﬁheﬁs@tg &, tifsopibiy de@ebebaviosrdeier i ne the
position of the satellite at a given instant. These

TERaPS piserar SalaiGsatnReicnariden massadssonoiiding
Epbesnenis edataplamdoftinseictiata, which are used in the positioning
receiver to determine the position of the satellite at a given instant.
These Ephemeris data and time data are transmitted in frames which
are further divided into subframes. Figure 6 shows an example of such
a frame structure FR. In the GPS system, each frame comprises
1500 bits which are divided into five subframes of 300 bits each. Since
the transmission of one bit takes 20 ms, the transmission of each
subframe thus takes 6s, and the whole frame is transmitted 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.
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a frame structure FR In the GPS system each frane
conprises 1500 bits which are divided into five

waabfogeres of 300 bits each. Since the transm BESI/Br0@f050083

one bit takes 20 ns, the transm ssion of each subframe
thus takes 6 s, and the whole frame is transmtted in
30 seconds. The subfranes are nunbered from1l to 5. In
each subfrane 1, e.g. tine ddta is transmtted,

The §?lf)frﬁﬁ1 HREES o g%é?”f%ﬁ”ﬂh?'tr%‘?\s?ﬁlsél%ﬁ Bﬁﬁﬁﬁ’éﬁens
THE Sipfrdthes 2 HRE3 re ustR R g
datan| The SUBIRE CANKUEBAhEr YSHM: MHrMAloncSEs as uni-

YRR Mirhlee édtirﬁrr'vut@a TOY. Iy subiemnéd i$ hatended for the
E{aansm SSi i s dat

Th f 4 .
RERIISSI0p, Al @95@@?§rtﬁf%%l {tng, Satglfes, ofFie ryity of these
subkama ratichdtares UECcallétde as @GR $ anavigationi messigye which
Q| €3 Taf3g, 1, 7% BUBTaREe< CFfe dnBt, o e.payigation
messageds thusA® minidghsi on message whi ch conpri ses 25
frames, or 125 subfranes. The | ength of the navi gatl on

e eb SR &y stoims S s maasreRdNLRACTIS BOBT T8 heerining of
hfwééllg ﬁ%&etswt@ stdng fsl‘ﬂs{TﬁTdeﬁg Eﬁbgg@umng g ©f aﬁév\mkls mid-

Sttt g Saliiay Bl i SibkeR, Ao BUPRm S 36 the trans-
nhtiedmmfﬂalnsflnlfd)lenﬂm weethavheomeht of dhé aR® wesk when the
Epﬁﬁﬁmé E\FA% trgﬁé'@tté@emltjémth%gﬁﬁe' &Qfa |?1H?c°t:}tﬁgq Rent of

ransm
Hﬁgsmsmneotr@n@attam bits &g rmsma)KﬁBS syriemysthepimoment of

frﬁﬁsﬁ%’élbﬁ"@f the [bE¢ bﬁatrﬁkhétﬁﬁofrémﬁe IhStH@%télﬁt‘ésWtFrﬁe is
[TH% a n atom C, norretﬁ rp t cg‘t% i

%E@ '9:'?‘ PéﬁE'ﬁ'% Mg & T%n%ﬁﬁ St | %&pf R 1S, the
opetdtiin oé@a”cﬁ é@tfellttbes%tﬁmwcem ancontediovemtre dodthe GPS

Seenf o FrS8RPophd WMo, f ek ABRuRS S HEffarmad tg getect

chiacnametricratiosa indhensatellites land to Mansmit tthisi nformation to
?ﬁ?ég{é AR, the satellites nonitor the condition of

err equi pnment. The satellites may use for exanple
so-cal l ed wat ch-dog operations to detect and report

D@ﬁﬁi&tﬁei‘raébbﬁatidhtH@eez%t{'eﬂﬂ‘é@t mo'Fﬂ%refHé”éorimﬂon of their

unCt . “TRe santeﬁetels nr%ta?/nbgge%#se%mp d eor calle wgtch -dog
operatlons to detect and report possible faults in the equipment. The
errors and malfunctions can be instantaneous or longer lasting. On the
basis of the health data, some of the faults can possibly be compen-
sated for, or the information transmitted by a malfunctioning satellite
can be totally disregarded. The malfunctioning satellite sets a flag in a
satellite health field of a navigation message indicative of a failure of
the satellite. It is also possible that a Control Segment of a Satellite
Navigation System detects abnormalities in the operation of a satellite
or in signals of a satellite. Hence, the Control Segment can also set a
non-healthy indication for such a satellite. This indication can also be
set when a satellite is tested or during a possible correction operation
of the orbit of the satellite.
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basis of the health data, sonme of the faults can
possi bly be conpen sated for, or the information

wo e@n®vdivi ed by a nal functioning satellite canP@BFI2006/050083

totally disregarded. The mal functioning satellite sets
aflag in a satellite health field of a navigation
nmessage indicative of a failure of the satellite. It
is al so possible that a Contbol Segnent of a Satellite

al so ! egrent |
S8 85 RIS T SRR 1 68 By of a ptei
binexaminngcsignals danasmitteshdyal s osalellita. opr rR@mRle, an

o e e oo s o <
Be8008ranas AhBaT 118 PeiGhal HEyialed Fuh & Somifafifad residual
Aairel thahea predstenirine@ dhmdiicd | thedebsetviady station detersnines

15, SREIR 1 BoE boBramh bbb ARKFB AT LT bapare
theataoouragy @eiherephemsnscaata dransmitadiy @ sfatallite to a
%}@P&%@agg&and if the residual deviates froma

conmput at 1 onal residual nore than a predeterm ned
threshol d, the observing station determ nes that the

?ﬁbehhh'tbieri ?fh satelmes ath'en?rt{:{]avqsaﬁﬁynetéﬂ@tdgemeo@bmméﬁ the
C ar e accurac 0 e e eneri.s a . .
sPyREB oTetnenhaditalioll hedsangS , SRordpuia fifient p gifferent
navigatioof systezhsi tldwrefdre, dhbi operatimgedranseterstofe a GPS
P SYE e of NG TEELEINSG o

Bs8d | RbSFionil  Ecifer ifiaf pbf S U P F Hihoning
reraiveooé, anoibes matatite sYiste BredBr e pterchgntasdleast the
BeSigrl Brncibles o the) CEled Hao MAGRG AT Ao il bo some
Bialasitig HhiWerniG Saand ealiee; G HAm@ ek At (e least
Galilee orgratvarndhoald cbé hablet her atilite | GBS ssatellite signals in
ﬁlﬂg]'(tiloﬂﬁél es between GPS and Galileo in such a way

‘east Galileo receiver should be able to
utilize GPS satellite signals in positioning.

PRSI U1 567 (RIBIPG, | APATGSH 356 IB0EDs) wicp v
e akdity ke perierms pgsitioging Qﬁst}ﬁ/‘ﬂbq’l_f‘dsm SonAlsi tsansmited in a
RAGIRIMOPASy steim @hanadet éﬁﬁﬁ*é’ PeB&ivBNSrGRG Wb LRI BRIrfals from
[remthe. featped punber, of satel LbRS it iy SSalP it 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. If the communications network only provides
navigation model assistance to the receiver, the requirement for a
minimum of three signals in two-dimensional positioning or four signals
in three-dimensional positioning does not diminish. However, if the
network provides, for instance, barometric assistance, which can be
used for altitude determination, then three satellites is enough for
three-dimensional positioning assuming the positioning receiver has
access to barometric measurements (e.g. from an integrated
barometer). These so called assisted navigation systems utilise other
communication systems to transmit information relating to satellites to
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a three-di nensional positioning should be perfornmed by
the device, it can not receive signals fromfour

wa@ad0elobdiv®es. Thi s nay happen indoors, in urbanPCT/FI2006/050083

envi ronnents, etc. Methods and systens have been
devel oped for conmuni cati ons networks to enable
position in adverse signal conditions. If the
communi cati ons network only Provi des navigati on node

fiie pRisfitifing UéVIBes *PRISHRLIVERE &4fit pbSIHAYfing Yevices which

bagettherﬁm@tyoho ITQSISﬁIV% PoeLyElizenthe pesisipmes siaba san be called

895a$4i RN GNSSS réedivetd! 6F Fhord1Qarierally | éséul@,ﬁed]qiowtrcknmg
arow des, for instance, baronetric assi st ance, whic

GMICBS- used for altitude determination, then three
satellites is enough for three- dlnen3|onal posi ti oni ng

GLHATAOR, LA, BSSumERbe Beld iR, &) CREECTatplijes can be

pm\adedeto)assmt@ﬂeGé\bSSaﬂebeu/@sssn@BMAqa(a Déision Multiple
Aﬁéé§ o ngﬁdgﬁsngcyrgbg@ EPﬁrﬁ[eT@lda‘ﬁons ) and W-
é&ﬂ% &Vﬁ’& Yﬂﬁ@tﬂ Wpitip @u@ﬁcﬁ§§ tNefMyqrls. This
tdﬁgﬂst:@ﬁ?e'\mm h‘@Mﬁat h@lo@blyl ifoNoWS tme@m ?m%iv%%gbhzmodel
as e
SBsefied) i A GrsT e Rt i POl o Bhal Tistiat®) afwpiication.
dbig cuamganm aradsl, mohkie&aaémlechrmedéhamdr aharbitgmoalel. To
Egﬁglﬁ\%ﬁrébfsﬁcmrb %Pﬁ@él |§%§%?§?b&ft§qﬂcg'§aﬁe Ilte diqe to
thg spsliensyisnenirn tivs \vaisEl ecaintiy rﬁnrr&thagrbetrmo used to
éé{Vc@JPé%én‘ihgogﬁtéﬁlfé' jid’sﬁt@ﬁ' bt Phegheresastdiftt "Béfﬁs data are

Thi s aSSI st an format closely follows the GP
ABbP T BrPatBlE NABEARMLA | i Lhe LRSI OD. 300 Sl S

(SI'S, Signal-In-Space) specification. This navigation

TR BEIN S Re"aRicieMocun e €afdugalth i The giifining

gataivel performance. dhdéheysPénsystem, it takes at deast t&eseconds

gﬁé Ife}nﬁ?n oTriﬁeqlfrté;ﬁ1 Ehr‘é‘éd§ubfrénﬁ%ﬁq?;@%ﬁém‘aﬂﬁﬁ&iﬁons for a

@fs%rﬂeiCQ!Vant%&XEaCl t& qw gatthennavigatigpamessage: frogn the
éi@?laflifb?béﬁéﬁﬁ‘édd@y?a %’B@a@éﬁlté/ 'Pl’ﬁér%ffbré he nBogdlid @6{)9% .g-
frggglavﬁlée\}ig%%§g§3|on(3) of & nawgaﬁP ioh WE&&Ms avalfa%ﬁe ittakes 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
positioning an emergency call. This also improves user experience in
various use cases, for example when the user is requesting information
of services available nearby the user’'s current location. These kind of
Location Based Services (LBS) utilize in the request the determined
location of the user. Therefore, delays in the determination of the
location can delay the response(s) from the LBS to the user.
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(the Iength of the first three subfranes) in good
signal conditions for a GPS receiver to extract a copy

w@boorkgoimavi gati on message fromthe signal bropdERO@EHS0083

by a GPS satellite. Therefore, if no valid copy (e.qg.
froma previous session) of a navigation nodel is
avai l able, it takes at |east 18 second before the GPS
satellite can be used in pos¥tion calculation. Now, in
AGPS receivers (Assisted GPS) a cellular network such
as GSM or UMIS (Universal Mbile Tel ecomruni cations

M@@@wr,s%@gvebse iignalcepuditionscHg Uilizaten el thatassisted

Aty drdthd op‘tlbﬂ r&mwg&néﬁegh@ts b@@dub@ta drop in
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suahyassy celdular meiveork) sbavigationds mleéx@@anneﬁdusﬁeature
&éﬁ'wﬁnﬁéﬁaﬁfﬁ?%déé}r c@?&ﬁ%h@ FOGRIL AS |Niﬁbah3aregs where

u?s or mat |m;n servi ces avai l near%%/d
alisqvels c ML nsIaicanttn. vatye Ui i1 BHIlQInGst i other
Bb§l%tl§§rWthat¢érﬁ§éteL%atbllﬁé dignalge request the
det er m ned Iocatl on of the user. Therefore, delays in
he determ n he l.ocation_can
Sesonao(GoBHk offtriiaal diaviBS: A eSSkt davaliofing receiver
aetwaeﬁe for grsdistamoa dataystheheedwiork zarnidsntled mobile terminal
A5 AL gReELe B ofort BacANkiteRRL! A e a0 |3t Hssisted

IS IS ecause
nﬁﬁlélolnmg feeRIYEh Ehe dermaé Irmel;gcln ébeua@ista@cebdaﬁanISasent is

§B@&Ifl@fﬂ W@aﬂéMéQ&hhaﬁrd@S@%ﬁol Wﬁ’ﬁé%oluﬂ@ﬁ@ ihBRide RRLP

eain HoSuire oL pSaber -aoniees | RIGPCaB oM, "RHT (Radio
R@ebgme oGortratnaipl af-@@mNIA. aid sIS-eatiur/£S@01.Ae in  CDMA.
EPRANCASE abBistf Rk o @y BbHmaoR alffneat drs Hepld,in the
standarddT 8944 H35 mm@‘SMbsﬁuaaIII)esthemlm bisesridlane solutions
A %UtF’?L %'@%ﬂo‘sva%% éf'fogﬂ@tér‘g é&hpbﬂ?'fopﬁ’lbm "H?etworks

assi sted positioning
dheacomaon ckagdek @,relaélsther&e ﬁ@mtncm& & rthawthaweonly SUPport

mgﬁbv&é\/éﬂ)@%}e f®theaah @!pebf G&ﬁﬂé@ afehyi %Hn@br@é‘%hall
Séiﬁé@ﬁﬁg@%ﬁ'@t@gﬁgép ﬂfecfrgoréer to achlevén&allleo compa{lbl‘laty

The international patent application publication WO 02/67462 discloses
GPS assistance data messages in cellular communications networks
and methods for transmitting GPS assistance data in cellular networks.

The navigation systems index the satellites to express the satellite the
information relates to. This is called as satellite indexing. The satellite
index is used to identify the navigation model with a specific satellite.
Every navigation system has its own indexing method.

GPS indexes satellites (SV, Space Vehicle) based on PRN (Pseudo-
Random Noise) numbers. The PRN number can be identified with the
CDMA spread code used by the satellites.
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specified in various standards. Control Pl ane
sol utions include RRLP (Radi o Resource Location

w®2007i02Hss Prot ocol ) in GSM RRC (Radi o Resour CECT/FI2006/050083

Control) in WCDVA and 1S-801 .1/1S-801 . A in CDVA
Br oadcast assi stance data information el enents are
defined in the standard TS 44.035 for GSM Finally,
there are User Plane solutioBs OVA SUPL 1.0 and
various proprietary solutions for COVA networks. The
common factor_for all these solutions is that they

Gallea wsesr & Gbd. fielslel-d8) dgeldentifndhe asgtellite off he number
&ahidecilentifiedWigth $haPRNCSodd akkbd s, fhedsichitel n t he

near future in order to achieve Gal'ileo conpatibility.
The international patent application publication WO
CEQ!(BMNS:S dises| » Sebit fleRl &s sharacteeizdagatelites.aflee number can

P aehftod RIS Shidie AN A (R SrBRAPENE s pesiton

rsheaHﬁduagaslobr) Mareewer; indeentrast satather tystemsetp@MNASS
SPE)MA'(‘F% 8nty ORAEbHh O] étﬁ\éc T(S” bad satellite

Ca d as Sateﬁplte In Xlng S Ite | ex | s
d@at

QQ§$d8n$P@9WWe ﬁdﬁl@@ﬁ ere ds speei @i eDMA
§pfje3id cblle ItﬁVL@igé’ |ﬁQMe%%mAS$:'H}T?l@?& ith&rafore, a table that
. naexi,n . | ex sat e ,Les
RS SRR, SR 5 36 bRy el s map
rhest RN ncludexd ircanylassistancefdatd formhat.t he CDVA spread
code used by the satellites.Glileo uses a 7-bit field

é 128) to identify the satellite. The nunber can be
iSyséema tRet RBNPRunbaes sivilabyo tGESs e they have an

@f%&“@? YREST ﬁelfeféfé fHeekiestt SateNpeast fid ZS-BASt §)dtehehas a
nunber can ?pl dentified with the satellite

§%Eq||it9dwmhef ﬁ’é bital planes (this positionis

called a "slot"). Mreover, in contrast to other

ik %M@ B B PRI P bl jformation

epdbersatellite indexioge nhwrsystam Iﬂbwea/ar,ssiamk:eotm QENAm is a
ere%up%nﬂatﬁoglﬁeﬂ#%a Qbﬁg‘ﬁg%{ n%t high

PEQHEHE 'Wr%@@ﬁ%@atfb@dwgh wigdlp rrust be |ncI uded

in any aSS|stance dat a fornat SBAS systens use PRN
have an

RSO MLABS): fie e JROshaEpblarats TrDleskieiygr sense.
her@ is no standard defined for indexing pseudolites currently.
However, the indexing should at least loosely follow the GPS-type
indexing, since they use GPS-type PRNs. Therefore, by ensuring that
the range of satellite indices is sufficient, it should be possible to

describe LAAS transmitters with GPS-type satellite indexing.

In addition to these requirements (indexing, clock model and orbit
model), the navigation model must include information on model
reference time (tgererence N the clock model, similar time stamp is
required for the orbit model), model validity period, 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).
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satellite nunber of 120. Since QZSS SIS ICD is not
public yet, there is no detailed informati on on the

wa@200el0dd1d® i ndexi ng in the system However, siPCEFRNES/050083

systemis a GPS augnentation, the GPS conpatible
format should at high probability be conpatible with
QZSS as well. Pseudolites (LAAS) are the nost

probl ematic in the indexi ng 9ense. There is no

’Th@”@@Fr‘énT'eéét%ﬁgefHéa!tﬁdﬁélpngeﬁﬁfééioﬂn'ob‘ﬁ%a‘it&r{ teh'dé in the

east | oose

tui@raafﬁs?Sy(ﬁuﬁd ABRY @gst@nﬁb@q peY tiansrpbon yp@ﬂm@nal but

vasoas @@aIQYate@lﬁéFeﬁlgfrbhabnbié% e iPfs a&gitﬂe tRat one of
ndi ces | suffici

t d to. .
R R M éﬁ%ﬁ%t?'@te health
st xen ablé noaddidate rthiso mdds of rrmaglfunetient €ufrentesolation in

RS ol hucPi dP nakpfRAE mhalASi 0Fy s7Soni¥ e (without
sp&asnpgmmm ane). cl be kprakdem wasipraviaushe solve@ osly by
R Bl o, P oy o P PO e Specfc
en nodel data sets), SV health (indicates whether
naV| gation data fromthe SV is usable or not). The

Eurrent sﬁlel I!| te theal th field requires nodification,
A S (and other systens) do not
transmt onIy one Si gnal but various signals at

Fhe 8520kt VRSt THEMad br ShoRRIRLPYE Sithe Wticular

ese unusa
satahlitet l$eb an,| atlistrefaspeacifigsbrakenpignals thatitaatrarticular

SR AN OISR DHDGIIEEN ! (R WABle SEIANAS rOKERSHidh there
Ry soar NRITED TGS Foarking iy St Broiridndbat particular
pamliiteusThesa pe@lacml yaybsayised thaledstewithol@PS, Galileo,

SN, SRS LS M eSS TREEa i B fssh Rl for

yebuskidown fuperel Systems.hat some particul ar satellite
is broken, a list of specific broken signals that the

particular satellite transmts is provided. If the
Aﬁ@p@haatt@ aifirst aspeeiorkbhe preserhisventionathase ds anrowded a

vali¢e dehphBig ng any signal broken for that

pard pos’tlonmg receiver for performing positioning on the basis of one
or more signals transmitted by reference stations of at least one
satellite navigation system;

— a receiver for receiving assistance data relating to at least one
navigation system; and

— an examining element adapted to examine the received assistance
data;

characterised in that said examining element adapted to examine the

assistance data to find out information relating to the status of said one

or more signals of the reference stations of the navigation system, said

information relating to the status of said one or more signals of the

reference stations comprising indication on the reference station the

signal relates to, and said status indicating the usability of the signal,

wherein the device is adapted not to use in the positioning such a

signal which is indicated not to be usable.
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satellite. The approach can be used at |east with GPS,
Gal il eo, GLONASS, SBAS, LAAS and QZSS. There are al so

wo e®enyddi ons for yet unknown future systens. PCT/BROI6IG0083

to a first aspect of the present invention there is

provi ded a device conprising - a positioning receiver

for perform ng positioning on the basis of one or nore
signals transnitted by referdhce stations of at |east

one satellite navigation system - a receiver for

recei ving assistance data relating to at |east one
Aﬁ@pgﬁﬂggﬁ apecend ashect Oﬁﬁh@MﬂSﬂﬂh@V&n@ﬁ?@r{h%@éﬁz)péQlV'ded

hmeﬁ%@?fk@ery@ﬁtb@ﬁmr{sﬁﬁ aSSI st ange data; characteri rs]ed
t t . t
o SBanBline, SGN R fosing s Sat o 08ia EalpHgarty Gne or
t h:meteateferelhce stationzeobat least osslegm\lngatlbntstystem and
r s i
Forbr fAGSptG oRniont, "Bro R4 ERARY U5 ERNEE ofarg, o 2
si grangwstications sebwerkce st ations conpri sing
bﬁQia‘c@éhQ@d tﬁéletﬁeeﬁ&g\%n | kaaeeléhfﬁm%rthﬁg c%h%ﬁ’é Jelates

sal status | € usa t he

Sl g?rmexami@m alermenty d ted 1o gyapea t 8t3t@§13u§fesaﬁj one or

theméﬁ§ls‘i MISWQI ﬂ#@he@réh@@%taﬂbh@fbfl the pév%@ti@ih 8pstem to
C Q

égeg usa Acco ﬁi ond as

ﬁEmf“rR/ Ha# h%s Iy EP P! ﬁQFW&Q %|de?1¥é9ﬁ
wbmnenrsthegcentaoldmgtelelﬂemgs eldapted tbor form ng

as% SEANFSY Qééﬁ‘ sﬁ@h@tfrfégekanﬁﬂﬁ Oéle'ﬁ?éﬁtt Gef é?h‘ﬁﬁéa not to be

i ons of one

t r amahletmng @psw@mng of them%wcte b i) aﬁéioﬁﬁl@ﬁc@ndﬁlea non-
to Lﬁsa‘Eﬂ I “%lﬂqhﬁloatfa?fﬁb@ félﬁ’%‘i‘nﬂo‘?nidii@tn on the

t he  net r eIe nt rt er rls
ol SiaRel 208,0Bae rElekRNAS S1RBOR: i SR EslalemdOgRto the

noragssistanebdath. the ref erence st atl ons of the

navi gati on systemto determ ne the usability of the

signal in a positioning of a device ; wherein the
Acnordingitoa ¢hiedeaspect oidhetpréseat invention there is provided a

system comprising:
— network element which comprises
— a controlling element for forming assistance data relating to one
or more reference stations of at least one navigation system; and
— a transmitting element for transmitting assistance data to a
communications network ;
— adevice which comprises
— a positioning receiver for performing positioning on the basis of
one or more signals transmitted by reference stations of said at
least one satellite navigation system;
— a receiver for receiving said assistance data from the
communications network ; and
— an examining element adapted to examine the received
assistance data;
characterised in that the network element of the system further
comprises
— an examining element adapted to examine the received navigation
data to find out information relating to the status of said one or more
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- insert, for each signal the exam ning el ement
determ ned not to be usable in a positioning of the

wa@lenwr 029195 an i ndi cati on on the nonusability of PCTEI2006/050083

signal, said indication conprising information on the
signal and on the reference station the signal relates
to into the assistance data. According to a third
aspect of the present inventilon there is provided a

Sysstlgﬁél%oﬁf"t'h%' ?Qferen@?t tore! eFERk IWét'v%h ys‘f’@ﬁl “said

acotrollln ormn ass
rellg rﬁ*gattcm Eﬁ\‘@tlﬁg teoihe ST@*% éﬂcﬁ‘eﬁ'@tQﬁQ ehdnerfe §t9r19é&§tf the

ongefarengat dtaflohy Tormprising mdﬂ:étfo@f‘éﬁ‘thé'r@%t@n@@eﬁbtlon the
for. traln Itttl n ass(ljst anceég rgﬁ at conpuni caa%wc%ns £ 1h
netSigh@l relates 4, aRd wpaich S Hpr | cating thes of the
recagnal; for perform ng positioning on the baS| s of
ef erence stations
Biecdn, R ComfiRg HIE LRI REEDII 162 Fon system - a
rea@serér faroeacle signalnidies akamigisigs elemeniidetermioadt met to be
COMBAHIE 2y oNpAMARply of 3 eviag CxAMIMiiaiGh SGRMhe non-

adapt d to ex recelve assi st ance .

chafsanility; of e signgat SRIINALationk Cempishing m olrm@tlon on the

Sy%l nall ehthen frepefciedce aatioxnatidisigngl estamds to into the

ada gto feci%&mnetherecelved navi gation data to
NER ﬂatlonrelatlngtothe status of said

and that rezic s xaminsngfeléime nt effethendevisealsi adapiefd thexamine

ﬂfé’ .?géfsit?r‘fb lﬂ%‘i&% fﬁfi'i 8uf meFrﬁﬁ {)Hrfe [ﬁtd‘ﬂgé %tétﬁg of said

enatQromeore signalsi @fgthenmfeéanczﬂw Stailomeofr theanawg@tlon system,
shif |'nﬁ"6‘rrﬁﬁﬁoﬁ'r§%|ngrl%' tfHee§tattL9’s ohRdicahd &rtmb‘#é SI nals of the

di cati the usabil.it
talaronse |Satione RampIisng slication ob thetalergage siglion the
sigmadIrelies evamina sgicebeatastindiiating trer ugability diethe signal,
wherein the device is adapted not to use in the positioning such a

signal which is indicated not to be usable.

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

a module for a device, the device comprising

— a positioning receiver for performing positioning on the basis of one
or more signals transmitted by reference stations of at least one
satellite navigation system; and

— a receiver for receiving assistance data from a communications
network ;

wherein the module comprises an examining element adapted to

examine the received assistance data;

characterised in that said examining element is adapted to examine the

assistance data to find out information relating to the status of said one

or more signals of the reference stations of the navigation system, said

information relating to the status of said one or more signals of the

reference stations comprising indication on the reference station the

signal relates to, and said status indicating the usability of the signal,

wherein the module further comprises an output to transfer to the
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usable in a positioning of a device , an indication on
the nonusability of the signal, said indication

wa@epndEdhg | nformati on on the signal and on tPET/FI2006/050083

reference station the signal relates to into the

assi stance data; and that said exam ning el enent of
the device is adapted to exam ne the assistance data
to find out information relatdng to the status of said

EBErtr%rﬁgrrécéi'v%?aér‘? |r‘i’<§|gbﬂ8pr8|fl dRFS §|p"f‘rtal %ﬁcﬁf |st |?1%i|cated

em sail ormat1 on at'i ng
Qpbtmbedrsaévéed one or nore signals of the reference
stations corrprl sing indication on the reference

tatian the nal rela and. sai
ArBptdifions e Rt aseeet 8 e hasdt \gh@ntiofs Hiess is avided a
fwthod for drmmittingt assisterece ndatae tpoal tdewicarg thecmethod
?{;%ﬂsﬁ‘ﬁ” ch is indicated not to be usable. According

St h aspect of the present invention there is
pr ovi treniagmessisiance dab&vrejatmg hto denecer comyei sefeyence
- a peetrdre%m [68SELHBIN\ é@mﬁﬁ% EfiM9aRgSi tioning on
the basis nore si ransim tted by
r efer HABES fo'ﬂgrt saﬁﬁ'StéllnCIe ePRMrei te
oRuF A §iSed $N$rﬁ@tnﬂhea1fn@tho@fur¢h§r ¥emprives’ ecer ving

assi stance om 0 n| catl ons net

TheraiTine RechipbRE b sErdoute, oF JdES 4164 Sfthg reference
adstakons a)febk“@rmamgam@rr sysiiene doadsiestrine e¢heauaability of the
ChUGHAGH! S Bl Briglor SRS N ol erent s

assI s dnce data to find out
rnfl aseriirngo fior eaah isignaldherexamining indicated nehéo be waakle in

Si g Absitidnihd ®f rtﬁé‘?ieﬁ)"@@ Satrr?‘ffr1'cﬁ’c'5§|dﬂ ohﬁﬁe”ﬁdhgﬂstdbﬂfty of the

syst m sal, ormation relati e st

Y i00me SHO (st BPBRING, OB Bcen dhe Sighg! and on

cortheireferenceditatibh ahe @igihdlerel@tesrterint teahboistdrive data.
signal relates to, and said status indicating the

usability of the signal, wherein the nodule further
Acoprdisgdoam sodh@speac orfrrhesﬁresenbin\r&mm thereiisgorovided a

PILAClor Dl Sl A g v, e
mgtbed GMPHSINGE esent i nventi on there is provr ded a
— receiving assistance data relating to one or more reference
stations of at least one navigation system;
characterised in that the method further comprises
— examining the received assistance data to find out information
relating to the status of said one or more signals of the reference
stations of the navigation system, said information relating to the
status of said one or more signals of the reference stations
comprising indication on the reference station the signal relates to,
and said status indicating the usability of the signal; and
leaving out such a signal, which is indicated not to be usable, from
signals to be used in a positioning of the device.

According to a seventh aspect of the present invention there is
provided a computer program product for storing computer program
having computer executable instructions for
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method for transmtting assistance data to a device,
the nmethod conprising: - form ng assistance data

WO edoandags t o one or nore reference stations of PEL/Fl2e@a50083

one navigation system and - transferring the

assi stance data to the device; characterised in that
the nmethod further conprises - exam ning the status of
sai d one or nore signals of the reference stations of

the ”ﬂi’rhﬂﬁb' %sﬁéféh@?‘ H%téje?‘éf?ﬂh&eté hSné‘S%P' hﬁdr)é ?Eference

the si in a positionin devi c
i nser® '@nSforatelééﬁt Qﬂ@rfhﬂVlgﬂtéo@ﬁé{ﬁﬁmngndndl cat ed not

to Joetrtaﬁgf]érgrqgrthg éhﬁmﬁlsng@: Wa% 4 Bevitryi ce , an

R bliS o S AR o B s A ke 5 BsisRE dbrgputer
thecutaibds émstructionts fon t he signal relates to into the

o Do S B Bt R0 oPId Yoo
asﬁtatl@me)fdﬁﬂeananwtmssyst@nm g detexmieeitbe, usakility of the

é"?ﬁm%ﬂ@bbgm&n o 8c8d bgg assi st ance dat a
Ingto eori‘oere erence tate‘é)ns of at

tm;@rmg, e@xanivag iindigaied nehdoha usa%?e ina

p@éiﬁl@dnrfg”dfhﬂlie CEREE Sean - m@h@ﬂdﬁ Q%h tthe hléﬁ;ilseﬂﬂllty of the
ign relatin

aSSI t ance. to find. out fo

R, SREEnife i cppisthihr8ielfi 87 ghe Sana? ahd on the
r@‘ée@m staticat thensigoial rélatesmto gaodithe asssstamcedatd.
information relating to the status of said one or nore
signals of the reference stations conprisin . .
Asepedingde @relgfhtél aspectenithes prasesnt InM@nﬁog?there & preyded

hoco téﬁ' bfirbﬂﬂbﬁ‘"\‘bk ”Qoh:hg ‘é‘éﬁ%ut’e?ypﬂfgrhﬁ? having

naI out, such a s whi ch
8\ ?"e@xﬁ@t‘tﬂe trgtia c1‘rrom Si gnal s to be used in

a posréc?munﬁgg askidthacdedate.r dion®nied ar sworentrbference

compurtiopod EARE bt Mot SV b mput or - pr ogr am

bharacievsequn dnatetheccomipuéen pragram furbizerf comprisesi camputer

B8 Sids frhdrl@id @i N9 to one or nore reference

— examining the received assistance data to find out information
relating to the status of said one or more signals of the reference
stations of the navigation system, said information relating to the
status of said one or more signals of the reference stations
comprising indication on the reference station the signal relates to,
and said status indicating the usability of the signal; and

leaving out such a signal, which is indicated not to be usable, from

signals to be used in a positioning of the device.

According to a ninth aspect of the present invention there is provided a
signal for delivering assistance data to a device, the signal comprising
— assistance data relating to one or more reference stations of at least
one navigation system;

characterised in that the signal further comprises, for each signal of a
reference station not usable in positioning, an indication on the non-
usability of the signal, said indication comprising information on the
signal and on the reference station the signal relates to.
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stations of at |east one navigation systeny and -
transferring the assistance data to a device;

waebaraeties i sed in that the conputer program f up¢CTER006/050083

conpri ses conputer executable instructions for -

exam ning the status of said one or nore signals of
the reference stations of the navigation systemto
deternmine the usability of the signal in a positioning
of a device ; inserting, for each signal the exam ning

i ndi cated not to be usable in a positioning of the
Bseoeding tarA ienihcaspest Aftherrresent irvaition {heye isqyovided a

al eadlor Ralithg adsRidl ofecordBdi Bidh8oh T dBlivéeing addistance
al Eﬂn%l{ acrd 0N Lbhe I ef Erence. station the signal Telates

8 8 AHECAs!CPIRBLCAIWPASIT cor ding to a eighth
as [sistahce luatarresing tmtb?etdrmmom eeferencerstatioies oa at least
co ar uct or storing computer program
ha%ﬁég%glggﬂﬁé@ﬂt able instructions for - .
cbawaleriged dnithahtie signal fustheri egmpoiseae ferr eaeh ssignal of a
FABREIREC RtSHGH | euSADIRL irl PBSHicPR% "NBK! BRACAIPXH 88 non-
caﬁlcterl ed | n that he,orrputer rogram urther
H%ﬁé IfYs & ianal, Ubdiadion spmpiisinasinfeymation on the

sl aindidort fise relebred statson tikaeryritraldies tbnd out
information relating to the status of said one or nore

signals of the reference stations of the navigation
Agsoriimgs &b dai efevemndhi aspeel afi tige t pragentstratamionf there is

@F’d\ﬁd@B%rPésﬁgfa%cfé 498 §eRfertc,lb‘??%ﬁ§i?l gnce stations
onprirsing Tndication on the reference station the
si ghapbnirelling:slampenkhiar saiinaingt assistants cata wiating to one or
Usqhbté FfePbnéd StticHRbf afitfhisk OMY RavigdliohUSRtém: and
signal, which is 1ndi cgted not to be dsable, from
Si %14r%n$raltbegu§'§aneﬂt OhJEaNsiing Hie @ssisialreedata to a
Ac gorimgitatienghatwordspect of the present invention
€.l i,ded ' | fo el iverin |.stanc

bt B 0 1A B 3 P Blnge afio oV B PN R b BirR e
datan egbatining elenoeiet adaptaceta ekamene ¢hetsdatusef saichone or
| e35br& g MaY%! FRIHP Pef¥ehE8 stations of the navigation system to

determine the usability of the signal in a positioning of a device ,
wherein the controlling element is adapted to insert, for each signal the
examining element determined not to be usable in a positioning of a
device , an indication on the non-usability of the signal, said indication
comprising information on the signal and on the reference station the
signal relates to into the assistance data.

The invention shows some advantages over prior art. In those cases
where only some specific signal is broken, the other signals that the
particular satellite transmits are still usable and therefore there is going
to be more usable signals and therefore the availability of the A-GNSS
service can be improved.

Description of the Drawings

In the following, the invention will be described in more detail with
reference to the appended drawings, in which
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characterised in that the signal further conprises,
for each signal of a reference station not usable in

w@emrham ng, an indication on the nonusabil it pCDFR2006050083

signal, said indication conprising information on the
signal and on the reference station the signal relates
to. According to a tenth aspect of the present

invention there is provided ¥ba carrier having a

signal recorded thereon for delivering assistance data

to a device, the signal conprising - assistance data .
Fig.-at i ng €episie as argerenabs sineplifted diagrans aosysten dagyhich
one navi geid presefttinlentORICARTISS pptiedn that the

signal further conprises, for each signal of a

reference station not usable in positioning, an

Figlizat i odepicts ha nafessriid i tecaivet hef sagnavigaiiod system

i ndicatio Lsing .inf [.on Ll i, gnal d
t he refergﬁg(g@{'gt it(gn?tnhe%él@h!'ﬁ ?@{bé)t é@etﬂ(g. %icl:@é]dpﬁ%gent
to a el eviventiaspasa simpliiedipleskiagramnt i on there is
provi ded an assi stance data server conprising - a
Eontrolligg el enment for &orqing assi stance data

I%t3 ng t 6CBIES 0@ nRPINVArKr BlBRtRNts 1ARCOFAIRNT0T 10at aN e £¥AMPle
one navi gaisutdifstitedt trngresent reiiiont a8da aligptified block
for transmitting the assistance data to a
connunicaakﬁﬁ§ etwork ; characterised in that the
assi stance data server further conprises -

an
j ni ng ' t :

B One dBPRIF S JREAE: SReopPalfit? B o, eXBnmB Hmiidiment of

t he navi gthe pressritiBuenoaasea simplitied blecthdiagramf

the signal in a positioning of a device , wherein the
ontrolli el ement is gdapted to insert, for, each

bigy t neCeiciactaiBodeeant carmpie aiBRodismentoh e present
usabl e i nirvgiivint iagl Nng of a device , an indication on

the non-usability of the signal, said indication
conprising information on the signal and on the

Fif.0 encesboatsi an exemgplgrefl ar kshatee stiuctungt oseden the GPS

assistancgyggh§. The invention shows some advant ages

over prior’art. In those cases where only sone

specific signal is broken, the other signals that the

Patailed Discriptionl oft thel n@BAflbAS are still usable and

thererore there I's gol ng

In Fig. 1 there is depicted an example of a system 1 which can be used
for positioning a device R. The system 1 comprises reference stations
S, such as satellites S1 of a first navigation system, for example the
GPS, and satellites S2 of a second navigation system, for example the
GLONASS. It should be noted here that GPS and GLONASS are only
mentioned as non-limiting examples here and also other reference
stations S than satellites can be used (e.g. pseudolites of the LAAS).
Also the number of reference stations is greater 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



10

15

20

25

30

35

to be nore usable signals and therefore the
availability of the A-GNSS service can be inproved.

woemendqadi on of the Drawi ngs I n the foll ow ng, PCTEI2006/050083

invention will be described in nore detail wth
reference to the appended drawi ngs, in whichFig. 1
depicts as a general, sinplified diagrama systemin
whi ch the present invention ¥an be applied, Fig. 2

detbiit S Sighndl 36?%%@%?%@%&% tﬂe”é‘%ﬂe@lﬁbi 87 B LWHIEN then
according® o an exanpl e odi ment” of the présent
padeRScA coErastionpperation endbr kasigafthersantrg signal(s). In

gafrolerds, Ak nel SERibh Goefsd RPtHe GRBuRYaTBYMent of the
enmbodi, nment ng he present invention as a sinplified

BRYORUGNSNSIGM Fi g. 4 depicts a device according to an
exanpl e enbodi nent of the present invention as a

; g e ; dooi . . .
EAPRI INAE dicdlioflTfe orbtellien, SLotR Mdufi Bie' Ahiffon of
thair eguipioest.ahhexaatslldest Si, S2may tuses tfor eexarspla, nwvatch-
) ream | ;
gﬁﬁp‘?%’éai”%*giﬁﬁe d.@ié%;f;ﬁ@t S pBssitlo Taults an PR fment.
P@Tesnand makenelipngsanheKistgniangaiiscer hﬂgﬁﬁjastmg- On
T iSSP SeRUnCERLanSored b e B yrpossibly be
Etisrisafad Tebsdr iy LirpbmARDIRah8RREd (&Tim dRalfunctioning
satdlljet cam beytotally disregaxdeq) Ehehmaltuob@singl satelidel 31, S2
bernatireh PGCsdiBifie TR flofd NAS AN SBA! HoREALL ARAK ative
1- g exanples here and al So other reference
of aitﬁf.gglgse sftt&grsggihém Trgés;lﬁéﬂltgfh,&% ‘gge.%so ingicate in the
R&GIEBON PFesdad eakﬁﬁﬁl sRyridls WHIBHElis@ire” ROESKTELiIng
RN 50 s wORp gl Gkt S3reen dtect tha
sbaid gs_melme T?mmr@?eﬁtmga?’rope@m ][sdtsam h'adiicatioin of the
], . . . . . !
B0 Biruitd, <idSaR, B el Saatite, Shik, MIERPEH e fRen be

tragsmitted to the communications network P in a navigation message.

In this non-limiting example embodiment the communications network
P is the GSM network and the network element M communicating with
the reference receiver C.2 is the Serving Mobile Location Centre
(SMLC) of the GSM network. The reference receiver C.2 can transmit
assistance data to the network element M. The network element stores
the assistance data to a memory M.4 (Fig. 3) for transmission to a
device R when the device R needs the assistance data to perform
assisted positioning operation. It is also possible to transmit the
assistance data from the network element M to the device R before it is
needed. For example, the device R can request the assistance 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



10

15

20

25

30

35

determ ne deviations of the orbits of the satellites
and the accuracy of the clock(s) of the satellites

w@ ewv/ogheswn) . | f the ground station G detects BCTIERO06I050083

correct the orbit or the clock of a satellite S 1, S2,
it transmtsa control signal (or control signals) to
the satellite S 1, S2 which then performs a correction
operation on the basis of tHhe control signal(s). In

g’o'h?rroll\é?)’ ?ﬁ%wﬁteﬂﬁé’%ﬂg ﬁfrﬁ‘nb‘ﬁ%h@ Bﬁ&ﬁﬁédtt‘é éﬂﬁp@ﬁol%gtlon

atron
baseat SeRicethe Thar LCeén@qgegzth@omveéall {geeordination and

§@n§dulmg1 of rbb@Ufcé%ﬂlﬁe%ﬁ@H fahqogragﬁgl ht @%vﬁ:el RSat also
|

GRS 17 oEaRbTaatiof  SShinafhcaag,eoRameS i achieved

accoracyaithen@MuBcmaynsociaol amwmbeamfdrmmtmmMéamgement

Piﬁ#t @—Mgﬁ 'IQFQ §ﬁ§jr5c§se° E’gf hgg%l ﬁfdehéhl g%?erfef’(?{ﬁ]é’ésdrg%ents

tmfomietormelprlaaaim theema@IeastaﬂDﬂLmd@SQﬁmemg isdhelareadhat it
gafdie totally disregarded. The mal functioning

satellite S 1, S2 sets a flag in a satellite health

field of a navigation nessage indicative of a failure

Nowk, hhes aih! elbmerﬁbeofsaheékampleﬁehl&é’dlmhtabﬁ ¢he reference
i ndi.cat t”hs navi ﬁi n msssa I naIf or _Si g[na|I: 5
it & -orwiinBe Bdthed I TSRS Rl fifl Bereripte 40°FR.

phediibtlosunats appligablentd boHt then refecancel ebeeivet IGf the first

| t d

PATREAPHE st R R RRENOF 20 Gl socond
Bavigationesystaims alﬂmm peactisah lmpéemsetattcmfs may ba diderent
frBfn %%H%théﬁlt %ﬁtéfrﬁf@‘b}‘ggﬁgeﬁewbr% :Zangdr)]tﬁﬂirls@é aeonidfier C.1
S A1 G cPRETALGH | f (1RE dSkTRBCRyTRoRHEr (o2 The
oehtrollér €.eneorhphkesnengnizc processert la hileroprbeessors a digital

SERLSTrSsfe! Z@ﬁ@ ?ﬁav L?%*ﬁ’ﬁg 'gﬁebﬁﬁﬁéé‘? O BPYieus that

tharetcamalsa basvose dnee aleet pracessios, mecroprecesemedSHL etc.

then%m?g glebe’f“'}g eﬁi @?I%oté‘?eéél%b?@ﬁcff%%em%@ signals
d

ransm ssi on
frren %ﬁes Iilt@é §1ne‘éasot KBe aBavigedinte sysiednt d heemretarence

ﬁé@?ﬂﬁfC@smﬂtﬁ@r ngggﬁﬁrsgsg% cbhqmgneéaftm)%?cgl CIP for
P icaliBs BBNeT siesTy Gt inaleRlinin1Ber et dement M
bhethée\doremR nieatti ores) uestivdrke Pas Jihet aoreniaticatidn block C.3
comprises a transmitter C.3.1 for transmitting signals to the network
element M and, if necessary, a receiver C.3.2 for receiving signals
transmitted by the network element M to the reference receiver C.2.
The reference receiver C.2 may also comprise memory C.4 for storing
data and software (computer program code).

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 network element C.2 by
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all visible satellites and store the navigation data

to the nenory R 4 of the device R for later use. The
woedomoydor! enent M can al so be the Servi ng MobP¢CEFI2006/050083

Location Centre (SM.C) of the GSM networ k. The Serving

Mobil e Location Centre is either a separate network

el ement (such as the MSC) or integrated functionality

in a base station B (BSC, Bade StationController) that

ﬁfégh?étnéo“f‘ﬁu@%%h%%ktmhé e‘gklf C@'@t tc:%n‘?’ﬁ‘\ﬁfl’i étlon  block M.2

atl on base sServi ces manages
6O HOsafi BRCaivar é\dh?eauﬂqrn@(@ﬂwﬂgs%'m rcaautheedrefefence

e S areon o
V& Tany ISR PolBRs SR Hansie" B 210t oiag e Forduest
kregsagesMd) tHerefienenpe rposivenfC Gbohthe lmgtvr@tlcm system. The
hBhFo e SRfBAR WL ATERET sidtab ifes i Yoo ot ficafiGn,block
Nodfor semmunicatingewits the basesatiors Enbodthenacoess points
@E{tgléeé&’ﬁ Lﬁﬁ@?ﬂ@lﬁs hetwddrk! quﬁée$%bb§8 chmmiBhigation block

erence t ISC Qsure |'s

31 GABriges A H&%W'H@r?\ﬂf%?éﬁ’ééramw@@ st9Ralst iethe base
étatﬁinsnlvarﬂﬁihl [>T N3 2nfbrtrbeelih 1?IrsﬁgjmlsIrtiaesimissr,nvnenrecpoy the

B aTafitas Folrt tkdenuot FEZER M T BebkOl RiarenY atso
cefrrp’rrsrexse menwryeM @ Foc oe’mrlmysdatac and osoftware 1(damputer

@P@r’aﬂl cba the operation of the reference receiver
he controller C.1 conprises e.g. a processor, a

m croprocessor, a digital signal processor (DSP) or a

W’ﬁ@’%ét@\idrR%l@heH’t‘%%btéﬁws‘ t%eoé’é’é@!aﬁdé'"'@état Oiener ﬁéfh satelllte

e han one rocessor I Opr ocessor
BrQATGHStE Ty G & [Erends TosRes G2 B SPTRe, alher veiternal

Soltidnf @.gr from wnngssistiresdatogetve Xdhtdndddso ather and

o8t el MGHRA 8D B SRR bR GERKS T8 bistance
datarseiert X mpmplisée andiogaus glenentalivitacthieynetwrark elbsent
VW We@{)l onﬂgl Meof)&égﬁl&%“f@lré‘nﬁ@t tcfriﬁenfetc‘éﬁ\ﬁhg dﬂ%\-}- @‘étlon

conmuni ca
dafa. fsMYRgt and grangmittiagt tha essiRtaneekdala eht te digeiver

M.2reag@sgsmtrolfer’ RRE] HRS trandndttbPMIBETEINE ReermbB M 4). The
assistance data server X may also comprise elements of the reference
receiver C.2. The assistance data server X is, for example, a server of
a commercial service provider from who assistance data can be
requested, maybe against a fee.

The reference receiver C.2 is not necessarily a separate device located
outside the communications network P but can also be a part of the
network element M.

In another example embodiment the assistance data server X can also
analyse signals received by the reference receiver C.2 (which can also
be part of the assistance data server X) and determine whether a
signal/satellite is operating properly or not.
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transmtted by the network element Mto the reference
receiver C. 2. The reference receiver C. 2 may al so
waeeopnddes menory C. 4 for storing data and sof t eX/B12006/050083
(conputer program code). The structure of an exanple
enbodi nent of the network elenment Mis depicted in
F| g 3. The network el enent M conprises a controller
Al so the controller M1O of the network el enent

F‘R%I t de ﬁi‘b‘E@tar ﬁ&(xf%% Af aéc&ﬁg‘gg@téoén e%a%r@boé’h%%%%ht ot the

rocessor I@é’)
presant I“’ﬂVﬁ?@t'bevﬁéuél 1 $iplifi dlegk gdiagrame. nbhe dexice R

8o r%eéﬁéfor md?rbofl%éiﬁ@ﬁﬁfg" reéé??ersﬁFFB fop rbbélvmg S|gnals

&pfm e eSterbhEeictalenS S 1054 df\ais oF Mot BavioLE T SEmS.
hhecd ddn2be Tovee fposittoringmecendari B8 kbroeacMriavigation system

ff BBEIRECR I tBobB0 55 GpnbRa of 1EREAY b BBV, Lo ugg,one
posiionigmieciedeari Gh3bfarcperiozmiag positiondgprosethe basis of
5 of %o%zth]arf Qﬁnérﬁ@\ﬁghﬁbh”% %t&n r'ﬁ?(ﬁeééwce R also

ssages to e reference r lver

RATRyEESon copdioligr Frilfor ling the PeRRtiaR Of dhe device R.

AQEIRT,| thescantseifsrd. t@ﬂm@lmtvbﬂﬂ efdrhekt tay berconstructed of
comuni cating with the base st atl ons B, aor ot her ﬂggﬁ or a

AOPIACESTPT + AeMIRINFESRA ok HRRoPRNE! PHREESIRY,
combinatian iafnthigisec Ht ¢ Dbooogs ithak therer aannalisbebe Nndréa than

bl IRBL! g igEaksol DEPE HRs% N AOMBARdAL the

rec rece|V|n nars
paaltmyag secgiven£.8 ean pamme&e/varwr@tr@mgtelwemé% 3 1 (e.g.

Er | né‘ss%renﬁnhléﬂogiré@e§§cﬁprdr‘ﬁﬁé{ g?”%’SP ?’laénr ‘;;l‘glgee posmonlng
AR s e Sotiolar SF B dericeRas hutoairthd o also
possibiatieat sd;mdoobﬂt@@@Bﬁud@yng%p@aﬂonsfa&ewwd out by the

P$§ﬁ9!ﬁ 0, E150Blr 351, o She VRO SUBFInd RalhNES 533 fand some

athert pesitaningsaperating ate carried oubrhyuﬂne:aonhmleter R.1 of the

gﬁg oéﬁme gé‘?n@éstj{ %ﬁf%@pﬂﬂhﬁlﬁév\&fthl Bt bfﬁﬁ% B of the
Coa1BUNICAYONRG NGBEPE | Bnby: Hhet ¢oRIMEICABOREbIaGk Hy2. The
BéMiraahicafiofabiock | M %n@;ﬁﬁséé @S@deli\yé}g H. Qez for receiving

Soelo fices the Basq oot T FomrBuRcations hetwary P- The
tbmunitation block M.2 also comprises a transmitter R.2.1 for
transmitting messages to the base station B of the communications
network P. Data and software can be stored to the memory R.4 of the
device. The device R is also provided with a user interface R.5 (Ul)
which comprises, for example, a display R.5.1, a keypad R.5.2 (and/or
a keyboard), and audio means R.5.3, such as a microphone and a
loudspeaker. It is also possible that the device has more than one user
interface.

The device R is, for example, a mobile communication device intended
to communicate with the communications network P as is known as
such. The user interface R.5 can be common to both the mobile
communication part and the positioning receiver R.3.
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assi stance data server X may al so conprise el enents of
the reference receiver C. 2. The assi stance data server

wo2008/09610F exanpl e, a server of a commercial SPCWFR@06/050083

provi der from who assi stance data can be requested,
maybe against a fee. The reference receiver C. 2 is not
necessarily a separate device | ocated outside the
communi cati ons network P but2&kan also be a part of the

Y \‘ol&‘Jvﬁg@”ta “ﬁoﬁ-ﬂnﬂgﬁg hé&aﬁfg@%ﬁ f%’ﬁl’é’défgﬁg% Sﬁ@ﬁl-Time

assi stance dat a server an al so anal ys€_ si
rdegrie dnfigymation elemment avillebei disclased with drferance & the

wgbﬁﬁt I®thé hﬁat]ﬂ/ési ,Séﬁaﬁal‘é@ I@itf‘(ﬁuhtft;é ake mﬁ.fA@baidmg to
et ner s dgn sal.e € LS operatlng.proper r

W nesget ihaiiars e Red TindRRd ot B nséade o be
asbddo mommeiicdte theesatollite meafth dataat® thesdenitefR .ed

bl ock di agram The device R conprises one or nore

ol vor c DQ'Fnr r —anal o 'F:r m

pes+tionngrecebversR-3H receiihg—shHeralsFrpm

t he rpe*fré1 e s gtlm%s; szaréSZ Df m@ggr n|0r9"ﬁs .
N g } s T*.erEa%tg.r‘. be—one—positi-oni-ng

r ece . iallowing figld ¢ A9E devi
i:i!(;‘tendedtnv@’ 05.1 Yy He | L% t o

ohe pPOositi Z’hﬁﬁﬂ'o ofleldo P siof ?Bf$gt|mes)
pﬁBﬁfjJ_$r$r$_dB an Ilﬂﬂ ha*{:ﬂe of sj g als of rmrlp““r han 0}1@

navi gati on system The devfaisieR al so conprises a
controller R1 for controlling the operation of the
device R Again, the controller R 1 of the network
¢henfdeaal-ramedatagritytfrald taf dhef GBS desistanceaData Information

: by irdnialdhis .
IGRERL ERSR el e tnat 4Pk BEeepoUL AE el B the
@NSShe cansdeliaiionsne Bivaedsor intendedpr deessapn-diferential

%bglicéﬁoﬁss, fHes PelPRRIliftelhit) dfhthe @aitéliR)idamstEIffiortls of
. ise a contrg

Beddtes A8 theteois: dechinrenta) GoTeGgs daja Byowhich the
desicei Bhicag determine fRe3 sosatntls coetchl satellite sigmal. The
BRI Tams SIBR i OBErdete slmiuiBaRes BoSsué pPngisities
sothe wvperagonl efthe Fatsllite(s) ohthedsNGIwionsteltatEinseto the
JoyicelA, L Bnig lorRaRlge; SgainRR ST KRG BEREhl R shal
alyayso irananekt hewhiaal aTiag el niegrityo ekl ayith fee current list of
unhealthy signals, for any A-GNSS positioning attempt and whenever
A-GNSS assistance data is sent. If the number of bad signals (NBS) is
zero, then the Real Time Integrity field shall be omitted. When the
Extended Reference IE is included in the RRLP Measure Position
Request message or in the RRLP Assistance Data message, then the
MS shall interpret the absence of a Real Time Integrity field in the
assistance data provided by the SMLC to mean that the number of bad
signals is zero. If the Extended Reference IE is not present, this
interpretation applies when the assistance data is provided by the
network element M following a previous request of the device R for
Real Time Integrity data.

The UTC field indicates the UTC time (Universal Time, Co-ordinated)
when the list was generated.
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communi cations network P by the comruni cation bl ock
R 2. The communi cation block R 2 conprises a receiver

woR®7a9%10F3 receiving signals fromthe base st apCDRRB6mMS0083

t he conmuni cati ons network P. The communi cati on bl ock
M2 also conprises a transmtter R 2.1 for
transmtting nessages to the base station B of the
communi cations network P. D&t and software can be
stored to the nmenory R 4 of the device. The devi ce R
is also provided with a user interface R5 (U) wh

IbﬁpNBs%é/aWQ)rm@féatﬁﬂ the Qumber & $686. D's taa&ég)kbraw that the
Bebicé Rasibfg riotkpsdantisls tird@dn agositioreie. This: NBSSvgle is
dridnineddbvndoeried sl 8kfone user interface. The
device Ris, for exanple, a mobile comunication

5, 5 SSSRIPE b SO FRYREAE e BT SRNhcex

8&8 H®,coMiBIott andoSignalel oo tlee comtelliie caignah which is not

o‘de?l ﬁ’ﬁd'f’ é A @ ritaldsCWBBmation on
mi |SM$E9f§utt| @Eﬁisss ol @ZEJ. I@g | i’&fa}@yt wsed to
ﬁﬁf@&t@nﬂﬂa dirférenit Tsdiodin |Q|gtr'l21$s Takthe differsapehsdlids and
it Srte Rl S8 %, ﬁ&w%ﬁ 0 s 4 e\ fbfefigk eivided to 3
Bubibeldssahidl’loar@oasrmﬂm/wsle t he satel lite health data to

the device R Table 1 The Real-Tine Integrity field of
the GNSS Assistance Data Informati on El enent cont ai ns

pheafitat einseenbits dewsr thee SysdermedD- fielge whighusostaingethe 1D
ﬁbﬁ%ér%sth@'éa%blli@é‘@‘é:%mna“ l'y intended for

B et 5 Bitb: Bemclbles SSLA i, il oAk b Aaine tad ind¥x of

tHeesatalliterin tHefdystemt ianld correction data by which the

MR 1 %ﬁ@ltﬁiiﬁﬁ%ﬁhe'@@b?@ PG bppRifie 36D hbfber

obthmposmommg)engmbl e abnormalities in the operation
of the satel I|te(s) of the GNSS constellations to the
device R in or alnost real-tinme. The network

Ih@rmhmaalgmss&Iwaly%stherf@H@wmgt he Real Tine
BysranilDy(F biegs argeh0t.B:cur reptxlist of

SV/Slot ID (6 bits, range 0...63): ———XXXXXX—————
Signal ID (5 bits, range 0...31): ————————— XX XXX

The System ID specifies the satellite system that the satellite and
signal belong to. In the current version of this interface the following
systems are supported: GPS, Galileo and SBAS, GLONASS, QZSS
and LAAS (pseudolite). In Table 2 the correspondence between the
system and the value of the System ID field is depicted.
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Time Integrity field shall be omtted. Wen the

Ext ended Reference IE is included in the RRLP Measure
Posi ti on Request nessage or in the RRLP Assistance
Dat a nessage, then the Ms st interpret the absence
of a Real Tine Integrity field in the assistance data

provi ded by : Igean—t-hai—t-%%.—pﬁgmer—of bad
signal's is zZegar—HTReExtendedRererence—H i s not
present, thi[SSEABYEY WAREHANGS) &

assi stance dadafled S provi ded by [the network el pment M
foll ow ng a |[JELONABSIS request of|3 he device R for Real
Time Integrit9S¥ata. The UTC filedd indicates fhe UTC
time (UniverldafS e Co-ordinatt | i st was
gener at ed.Thqq—zéﬁdymuﬁqugd. eaties—the—nunber—pf SSS
ID s that fotHtowthat—the VI cte Rshoutd—Tot use at
this time in a position fi blgrg s NBS val ue is
determ ned fromthe Bad SSS IDIist. The Bad_SSS I D

used. to, indicate S tel|ite jindex
188’ P It ol Uil fof i SRR wliflf 4 pefeuligrsystem.
WhecBVi_$Dnloas fainatueonamge pOopd3.yTh&d8¥ulék vahee range starts
e I

frBFﬂ ?)a?droﬁaﬁgnéoﬁé@e sgfs?érﬁa dA‘@g%PereéNeﬂaﬁ{a r I’otrethg satellite
caa.b@to@taln@ddbyfaacung @@@tellltﬁnsﬁgteﬁn Gngcifi @ffﬁﬁé to the SV
D berthe srebtd bRs defified!ih iR IBlloRRictdpies. syst ems.

SIDis a - divided to 3 subfields
vvh| ch are as follows: The first three bits formthe
System | D fi el 0gystém IDN] (HaeX aifdacPdrdneetdr] vamgoer of the
satellite systie@RS t he h8XBASEXPSIts form the SV/ Sl ot
ID field, whicpS8&nt ai SVJBﬁﬁEJSBH%x of 1?8 shtellite in
the system anne%i-éﬁ%&a:%ﬁﬁsléc EEsofor the Signal ID
field, which coé‘l* i E\ZEASW A of posi tioni ng
signal The bi t_lmgK SWBRSE WARS t e [(FHD OMW Nng:
System I D (3 biTs, range _ul. bI/)S XXX

hE)

In the case of GLONASS, SV ID refers to orbit Slot Number of a
specific satellite.

However, it is also possible to use other implementations than the
above mentioned to indicate the information relating to non-properly
working signals.

The Signal ID specifies one satellite-positioning signal from the
different signals output by a satellite. An ANY value is used in signal ID
when a specific satellite is selected without specifying any signal. This
is needed e.g. in real time integrity information element when reporting
integrity failure for a satellite rather than a failure for a specific signal.
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bel ong to.

63): XXXXXX Si

gnal 1D (5

XXxXxX The System I D specifies
wo bm7sgtied | ite systemthat the satellite and sP@mai2006/050083
In the current version of this interface

the follow ng systens are supported: GPS, Glileo and

SBAS, GLONASS, QZSS and LAAS (

pseudolite). |

n Table 2

t he correspondence between t2® system and the val ue of
the SystemID field is depicted. Table 2 The SV ID is

ellite
The SV I D

system The Svg
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t o non- proper | GQAMBOKIEGBYdd) gnal[s'0 The Si gnal || D
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di fferent sigpZtRASALL, y i ANY val ue
is used in sigRBLLIIR WRESIR SHegiE e —Ssat te is
sel ected w t hout—specityrt cll y_ St grat ms i s needed
e.g. inreal tinme integri tlﬁabﬁfdormati on el enent when
reporting integrity failure for a satellite rather
an a failure for a specific signal.Table 4 The

TH8" nvicBob §yeiam 2sitahte “ditel Mikssi i Solidits aiso other
fiekis andenfdrivetin efementsotian tloe rebktiare snteety rifermation
é%?heﬁt.”?—ldw'@\f@rr ! ﬂ’?éé(‘ 5ar ﬁﬁg H L SHET - VIEWEYE thet E?é(dsent
are not 1nportant In view of the present 1nvention an
invendionoanch dde S meaessary ta disqussrthem i morgedelail here.
here. Wien there is a necessary to transnmt the
Maii on system assi stance data rrESSﬁg;a in.the

niRQHE ofs ReDREERSAW. (O {FRRSHMHe HEL WAWORTI@HeSYStEm
Metistdiee data eredflagdim iy commhipicationsamiadrk né Q. drem the
network element M to the device R, the information is mapped into one
or more messages applicable in the communications network. For
example, in GSM communications network there is a certain message
delivery approach (Radio Resource LCS Protocol, RRLP) formed for
transmission of location related information. This approach is defined in
the standard 3GPP TS 44.031, which defines the format of the assisted
GPS data exchanged between the network element M and the device
R. In this invention, this approach can be used to send the more

general health data to the device R.

i ng table
ers to

-1 P

In the network element M the available navigation information such as
DGPS/DGNSS correction, ephemeris and clock correction and
almanac data is mapped into corresponding fields of the assistance
data message(s). The ephemeris, clock correction, almanac and other
data relating to a particular satellite are obtained from a satellite
navigation message of that satellite or from an external service X. The
message is received by the reference receiver C or by a reference
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or nore nessages applicable in the communications
networ k. For exanple, in GSM comruni cati ons network

WO b@re9d1ss a certai n nessage delivery approach P&e#Ei2006/050083

Resource LCS Protocol, RRLP) formed for transm ssion
of location related information. This approach is
defined in the standard 3GPP TS 44.031 , which defines
the format of the assisted @45 data exchanged between

Fél?eﬂ??ﬁ ViR ‘fhﬁ' e naM & H/léé‘egﬂﬁYdlée)B TH td%%stance data

I nventi on, 1S ap roac can sed to sen

grassage rf:éanpﬁsaata tlophee Gontcd rlemgnt nto nedigatr If the
RiféfaatioM |t=,hz§r péaed P! mmﬁupugfuggnﬁgﬁgpwb@p eﬁé‘ﬁiérﬂis and
B e fian: st BA s ifadtiss e fehetibdia 15)
ohrrigeettes siavigation dﬁoemaaeaag’heselerffmtseaWEdeplcsed in Table
gt%tq{s correctl on, al manac and other data relating to a

d

cul ar satelllte are obtained froma satellite
navi gati on nessage of that satellite or froman

?ﬁ CABSiStHTEY iD‘éaXnéE@% 6‘9@3?&9 kanfpeebyff sBYtHdit tjs fitted

erericer ecel ver In

ere recel ver
mwean e onath 1DEGREos. n@hengg@,mran@@caevwgmt@@awole
geesit A Rivtalenhred e d%ltaf@@lts {DGRBIDENSS fcdrrection,
ornmatl on,l ere rN.a
ﬁﬁ@}erbﬁ 8hdicdock RAFREHaR! alBhnaC e Rl data iftarmatiop. In
taserthat thenfikbdhength Detssalge) hasless nfohmatiani glemeants than

RS AU ndlioysd SEENGE (REefRReR iodoRhh M bits. No

ance
yodetined spate bits iagefuaually nﬂt allgwedxbatww@taheM&gm an

@Qén@ﬁé eshdodi rﬂ%ﬁt‘ RIENShaRSeIY IR BB 880 Bhe 'Aséi@fance Data

contain three sets
BRRSAES S 8 S WA e St HRY SBhdee darused.

Oﬁe)smsaaw méssags hdshfiked Hafdrmaibn elagh Hengts a8 astets

b8t AR LB" |gg1g‘?ﬁ'e&t ﬁF‘@ﬁ&?%é’?{g%}q%"ﬁagsb' cgp6ttetd®The

dedicki ri%dcapancdaemﬂfys the e LOSIaBMSGE mEebsaged hdthweldlessage
x:g;@t;pl fent the channel to
Edroadcaétde{ Si s ancegg?a massage is e.g. CBCH

over which the SI\/SCB DRX service is used. One SMSCB
ﬂressﬁg@nﬂ@tgl‘ f i x|eBit$ nfReseht i Randgeat Unite n Hcguuenees pPrasesce
Cipher 1 0-1 1 M
- On/Off
8:?:&;' Ciphering | 1 0-1 1 M
Key Flag
Ciphering Serial 16 0- 1 C
Number 65535
Data 638 - M

Table 5

In Fig. 5 an example assistance message A according to an example
embodiment of the present invention is shown. The message
comprises the Real-Time Integrity field A.1. The Real-Time Integrity
field A.1 comprises a Time field A.1.1 (UTC) and one or more Bad
Signal Indication fields A.2 according to the number of non-healthy
signals which should be reported to the device R. The Bad Signal
Indication field A.2 contains information of the satellite to which the
faulty signal belongs (A.2.2), the system the satellite belongs (A.2.1),
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and the maxi mum | ength of GPS Assistance Data is 82

octets. The device R can identify the LCS SVSCB
wore®sagEI t h Message ldentifiers declared i n BGPPR20E/050083

23.041 . Table 5 1In Fig. 5 an exanpl e assi stance

nmessage A according to an exanpl e enbodi nent of the

present invention is shown. The nessage conprises the

Real -Tinme Integrity field A25b. The Real -Tine

AU O 08 AoREIIN20% AT e i, et
lidiment: e pesisiahes meSﬁ@geh/éad@ﬁ§ %thﬁ@nEl'WﬁQrﬁXP“Cﬂ
ﬁfdi’@éﬁbrb@f tREqIIRBel @ftfaRed eygﬁslsﬂoutm Q:a?ﬁdw@bﬂ? e derived

nd| tion
i fier Blmpeipt dchSional faisAiRRI TelRoAcR inalusles) in the
nfeswmemthe satellite belongs (A 2.1 ) ,and
i ndi cation of the signal (A 2.3), which has failed. In
this exanpl e enbodi ment the assistance nessage A does
hlew,cantexampate eidpiationt onnitiecisaga off thena@ssistBeeceomnessage

f(ﬁ &dagl aﬂﬁgé Rytthit ?éé‘el‘i'l‘ ifnto t rf’gNi‘ﬁe'b V%sEr.gggth% the

er o |gnal Phdr cat i on inclu
VYF@QS ge. nelyvprkaplesiemionas §t@r@gq ared M Ank Indhgemgmory

_M14 ﬁlﬁsst@rlﬁi@? aVRFRRGE dba W@beﬂiétplfﬂjmgtﬁeo réflaeenE& S@kiver
be.descri e foll

Rotvl thSth 1 i aviGARGH AT stdveld §d, O e Hlgifeis of the first
Navigationssysteny, the cgatrotier dAtlaof ¢eeinetd/drk eetentent forms a
SPEBL SRR o RS 1, A S i o

lookeryl.2 Hef dbat netwerk nglemgnt; hEhgetransmigiesniyhe.1 makes
Pﬁft%oﬁcéH@ébéa‘i‘maﬁ%éMsa‘?%Mihé‘ﬂﬁ’eééa’@bséﬁﬂstraﬁsmﬂs the

8 e lifESt %g'@ﬁ‘éq’ ?gqeb.{ogé %@e&r%rr@v&%mon system. The

rétmleeﬁf@l&zas of i fhme@mmrty]icatlont béocke sefagheafigst re;erence
[T [ARTES B shestiferrodfBRcRubtdt s8n G daps

necessayatanch thaoslersfthenenéssage rief thencentreltari e of the
FSEPENES rbEéuVé‘Fséaqff}e %hﬁ%IIBF ¢ qcekaﬁﬂﬁﬁrtﬁboﬁl%ssla{ge and

necessar
@e@rmmﬁﬁeth@f dr i negwisst eto @anﬁ‘m“cﬂﬁvmt'p@r data to the

psBvOMESclbhfeneade anel memory C.4 contains the requested
navigation data, it can be transmitted to the network element M, unless
there is a need to update the navigation data before the transmission.

After the navigation data is updated, the controller C.1 of the reference
receiver forms a message containing the navigation data and transfers
it to the transmitter C.3.1 of the second communication block of the first
reference receiver C. The controller C.1 also determines if there are
satellites which are not operating properly. The controller C.1 examines
signals from such non-healthy satellites to determine if there are any
healthy signals which can be received from that satellite. For example,
the controller C.1 may perform measurements of residuals of a
pseudorange and if the residual deviates from a computational residual
more than a predetermined threshold, the controller C.1 determines
that the satellite is not operating properly. Another option is to compare
the accuracy of the ephemeris data transmitted by a satellite to a
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determnes that it is a request to transmt navigation
data to the network elenent M If the nenory C 4

wa@onranss t he requested navigation data, it caPChER2006/050083

transmtted to the network elenent M unless there is
a need to update the navigation data before the
transm ssion. After the navigation data is updated,
the controller C. 1 of the ret@erence receiver forns a

F@%ﬁéﬁtf% %‘%{Eérlg!]fgm%tg e&BﬁEﬂ%Wiﬁ "’lbbR%tQé‘ttﬂaf"Eﬁeﬁé Ak 988st one
beattyistanalavailadr fsem tatrsatellite etha eapiroliet & Jeforms an

Tf@g@ﬁ\’é Ee)@léa%h & t;qre:hggtm;élﬂﬁurfsrai@d} BRyrRalgof that satellite
EEte Geblancs Y miaSShaShRoniail BB Srabinktoy ingjcates
Hwdtedll thee sigralddtamntheenon-Heatihy satell&eyarieewllekﬂy the special

A T

thereelsucmlwoaﬂe)Bad $@1aﬂdnd|@g§oarf¢elde Preglaiéng dodhat satellite
ﬁcﬁééltsg nal residual nore than a
pre tégglrsné&? aﬁres 0 ble?he controller C. 1 determ nes

that the satellite is not operating properly. Another
PPkl offahsniikeco@ar e ttfainsﬁﬁﬂyfaat‘te@f rirbﬁ)cﬁﬂhedf@wérsmns if

NRESssarll 1 alioaliind o8l % the bk FISHBN d4o7 hgreceiver
Meal2 lof thegnelwarkaeleabé bt fewvebathesatesslsla;gtee makes protocol

EBHV%@ ({)ﬁ% |P(rf'ecfe%%g§{,aé‘r&;;l 'ipér%% sofh fmﬁ?%é@é’ﬁo ttﬁ@ coqtroller

Mhi @‘smesngtw@rlﬁ@i%m@ags@rgétorasmnawqatrpnedata received in
ﬁ‘?@‘%é@éd@ d'w@z@tl?%emet H?ém@h} M hfeoﬁ'tr%‘@ie‘%wﬁﬂ@@léﬂﬁ%nt The

non hea satellite are fal

GaMRLISe-6aK} @rbawao%ﬁﬂo‘} rheg/'ﬂ 'ﬂl%lég 3) for storing
ﬁav dtllofnedaﬂdlot batellites eoft diffeeemtsnanigrtionesydaemsi. @-I@che the

Qéﬁ# & SlaBd e le Acdanihith B%hesariddifop i gViGatidh sJStem

froamgvhiicks thahawigatiost datd wasmeeesiaths i f necessary,
the navigation data to the network el ement M The

receiver M2.2 of the network el ement receives the
WB@S&QS'St%@Q%sd%IﬁopaﬁobecHﬂ\?‘éﬁﬁﬂ@ﬁisto theneew@aﬁz either by

Féc?l@ét&irsby b%r@é@%@ggtrbﬂsgﬂ%l@ﬂnbrgﬂ %r?lfao(?]éﬁtr@lf chdyéhel of the
PRELNUBiGatiANnacHRdat ) taet AN oSiienhehmal SuAssistance
Diaga reroadickst Massdge idrenateisod ofimey vdmo’proeﬁrebeamenl imn such
BFoee?(fca(thréln&rms%ﬁs %ol 'GP THE distahB5! 8%a is included in
the message utilising the format defined in this invention. For example,
the controller M.1 of the network element M examines whether there
are any bad signal indications and if the examination indicates that
there is at least one failed signal, the controller M.1 forms the Real-
Time Integrity field A.1 and inserts into it the Bad Signal Indication field
A.2 for the faulty signals/satellites. Then, the controller M.1 constructs
an assistance data message comprising the Real-Time Integrity field
A.1 to be transmitted to the device R.

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
instance, GPS time rolls over every week. The new time definition does
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navi gation data of satellites of different navigation
systens. Hence, the data is stored to the area which

wo sooregasyed for the navigation system from whPChFREs/050083

navi gati on data was received. The assistance data can
be transmtted to the device R either by request or by
a broadcast transm ssion, e.g. on a control channel of
t he comuni cations network 271n the GSM system a GPS

icﬁﬁ GRS Wéo@éroaﬂ@iﬁaﬁ(ﬁ Hewf HeimbS i< Rt |is not

can be used i'n cast ransm ssi ons
@*QVa%BOHSHF%PQHH@fd/é@W QstthBV@HB@m n the message
utilising the format deflnedlnthlsmventlon For

ThaPnatolificens, bidtise taPenaioayln SRIAS WikufESk pakigation
gystent sttveeck kabha dirsiostoragecartezs M. l4at to Herma otheatassistance
et Sip o §T ek ARVIRIAI el dn rtisBBsafE
Bad Signal |ndi catl on field A2 for the faulty

W9 séSatRldd (Rita MKsa %CI@”Tdr%é@r I'Yélas&starl[]ce data

constructs a aSS|stance nessa ISIng i%
Refsagencam gy tragsmittad tﬂ %C%Irmwa'ﬁ@ PeeRetWORe The

d@MttréﬁerR MH: ﬁ’@@%f&sbtmélodﬂdé Pﬁfghd f@f{s@tbﬁgéeﬂamtm@%sage
Lne 1L n a ance a or na S r

floshoBratdh 004 3 ioahb E6oR" SanfhiRbalin blogk' RIg, of the
neB/_t/am_elerﬁ@St tThe trarismittarell.2veof the slecondecommunication
mﬁfdkﬂbf Hfg‘ngﬂﬁgﬂfblﬁﬂef]gl\/ﬁ e'?%frﬁ&g le n*epgrsn Hf‘SBefaﬂ ons for
tarmingviher sighals feliansmissipe eaiying the assistancavsiata, and

frafshag G élgﬁa@f@ttﬂi cbRfnfihicatioR3\HedatorRP.syst em

stored in thé first storage area M4.1 to form ot her
assi stance data nessages to transmt other navigation

Tabasignhtn angaeseiied byWige esseistaR.2.2dfaheessageunication

bk i -4, T 62 EHu e, e o o
thenrecdived signals amdresgetransfmrsdheajaha tchtheaseontroac 8.1 of
fiﬁém%&’.ﬁ?i'??ﬁr@té’é@@'ﬁéﬁﬁ Sldtes the IR RS B memory R.4 of
theandaviceerRmand gxapieesedbatt éoﬁh@nlmstaﬁcm stataof The
EREMIRANGH kcd?h ﬂ§é‘§ dét@%fmhgs(ﬂh%ﬁﬁ@@% >S|gnal Indication

ﬁéﬁsyf\,%?ﬁ@ asé%[rp}jgr.}ﬂptr@?g% gﬁd?he Yevié& R Taruluce the
number of failed signals from the number of Bad Signal Indication fields
A.2 included in the message. Indication on the failed signals can be
transferred to the positioning receiver R.3 e.g. through the output line
R.1.3 of the controller R.1. However, it is also possible that the
controller R.1 is also used in the positioning operations wherein it may
not be necessary to transfer the data (indication on the failed signals
and/or the number of failed signals) to the positioning receiver R.3 but
the controller R.1 can use the data stored in the memory R.4.

The memory R.4 can comprise a storage area R.4.1 for storing the
navigation data received in the assistance data messages as well as
indication of the faulty signals. Navigation data can also be received, in
some circumstances, from satellites by demodulating received satellite
signals.
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transmts the signals to the comruni cati ons network P.
The signals are received by the receiver R 2.2 of the

weomwmostigat i on bl ock of the device R The receP@BFI2006/050083

R 2.2 denodul ates the data fromthe received signals

and e.g. transfers the data to the controller R 1 of

the device R The controller R 1 stores the data into

the menory R 4 of the device® and exanmines (R 1. 1)
the assi stance data. The exami nation conprises
determining (R 1.2) the Bad Signal Indication fields
W'Qefal ¥h%n§'§3|3mcﬁerﬂatanéﬁ '?ﬁiﬂeléedt fromethe cassigtance data

es)t h‘!ﬁe lé:'ﬁ@nebeq{e anltﬁd mbﬁmﬂ/saﬁd Qmeuhm mmp@mn@hmg

S di
E@gfas'fin a‘ﬁmaﬁfeéra e BobliGoiMn e Gavel i Can hilg demodulate
igads émone drieoot hwopsatetlitesi thg pesitionerg Reéeieeg R.3 can use

%@gg@ﬁ@% AeteR il PRt et i Rlap o by sueh.

Is also used in the positioning operations wherein it

VWerﬁ“ih?gfcrsﬁl%ﬁﬁ afe?bén?ert F{a@ﬂeﬁa’dst f&nggétﬁﬁélr c%gﬁé\‘z’i@atlon

or the ny al
ﬁbﬁwg e e m%ep‘%%tﬁﬁit%’l ik @lsQ expper thegptormation relating

tzprtheoké@lttnﬁel ity efidlbe teladdtesindie dwhatlidre therrare any
se a _storage, area

n [
Poitals Garsalion WaR GR ok &ordedi woRsr@g fies fo use
atwrdignaks/skteliteesssigad. as wel | as indication of the
faulty signals. Navigation data can also be received,
i n some circunstances, fromsatellites by denodul ating
Thesierdge Fhcaniparéora dhalposititingtes cestaia inierwalsaos when a

Bgéiétévrﬁ%éd QiBrfd"lfg?%%fﬁ:}jfﬁ%?ﬁ TRé & r"e%l‘é‘?%rgmlﬁltﬁlbgmbbﬁwltw can
Bk clOr AP SR (o1 1BR1 81 bBiAlaM TR SitUBNI OB §é user
dretiaptesl &b easctajhadl 9 ftooanoemevgehwp sanhieé| ItbtheSLéséhQ;te;ects a
BRSHiLR PSR B0, 7 Tod PBVERR ' 4°BeliReRR anc
ihtes conraupissitianennetvorc &1 perfoRm3ankanidover tesanother cell of
ﬂfesbﬁﬁﬁﬁﬁﬁic%%hgarﬁ%r%‘ ath%fcd)rﬂﬁtﬂflc?%ﬁs fﬁ%&\ﬁh k PeSends a

SQ exam nes tironre
pesitioning reqresfiorterdeyige s efét er mi ne vvhet her there
are any Si gnal s fromsatellites which are not working

ﬁnl§t %I%gypos& 16 that e c%?ﬁem%tnﬁ]catlonsgﬂ%kv%r ) Itﬁe network

element M requests the device R to perform posmonlng. The request
can be send using the RRLP message delivery mechanism. Also the
reply can be sent using the RRLP message delivery mechanism.

When the positioning is to be performed, the positioning receiver R.3 or
the controller R.1 of the device can examine whether there is enough
up-to-date navigation data stored in the memory R.4. If some
navigation data is not up-to-date (i.e. the navigation data has become
older than a preset time), or some necessary navigation data is
missing, the device can form and send a request message to the
communications network P, for example to the base station B, which
forwards the request message to the network element M. The network
element M gathers the requested navigation data and forms a reply
message. The reply message is then transmitted via the serving base
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The device R can performthe positioning at certain
intervals, or when a predeterm ned condition is

wo piof7ioddiexl. The predeterm ned condition can i nECT/ERN06/050083
for exanple, one or nore of the follow ng situations:
the user initiates to a call e.g. to an energency
centre; the user selects a positioning operation from
a menu of the device R, the 2fvice R and the

gq&m 437?(% | RS JBEIMO R fh@errefc%'i\ﬂéraFgé‘ﬁd%Y%et EorfiRbARAtiION

e Conmuni cati ons net
btﬂﬁlﬁlﬁl 2 &fithrsdadcaoiacereserad deﬁmltlam e replyemessage

i@ réfhivéetHe aakligatioh dhtal*ﬁhélﬁamgaﬁém biaﬁatuhaétotré@eg into
mmnjc%tlons ntvvork 31 {1 twork el M
SEVTERdE BESAE ol f DR MFDRTAG 4The

request can be send usi ng the RRLP nessage deI ivery

oA O (B0 V. R, S50t e
b@nt@éms oatieds itemspapadificallyg tcsee&éSBefflt rotereal, 1 toes TaD,
oe, h{,oﬂ éethaﬁ areOoft BSun%%V'l?@p&ﬂQnteW“tW@ Hﬁ\ﬁ{;ﬁﬁé tr'ﬁ%%l to

| en at e navi gat’l on ?ta stored

é’w, Q'éh@f%al?ﬁ?tg'a@%fﬁaeb oM $NROPOIS: Qfaﬂ%\é{t gf this
(nvefhtlofnhGFO?ahsmde)fthé&fe@eﬁﬁﬁ:dJﬁmw!r@emddmmaﬁn be given

| $3fihyS WAk JBovEcloe %S e 2 Gehcul FO308LD W does not
atfeshijwe ﬁ@nmﬂmasldwnfrmheatransmlbmoﬂ(tm S\b heatidipidication.

*I'ﬂetﬁgral?ﬁ Ferﬁt W#é Worﬁ r‘ﬁﬂ ﬁib(%t‘i’%}iﬁ‘@ﬁtﬁe ne \H)&QPSFBBW of the

sugen m\eerttw@ &gty @ivetaiordhei sakalat aompleteness. a

reply message. The reply nessage is then transnmitted

la the servi bas n t he device R The
Rt Bestiaund B8 Srihasierine dheoAcH BRIt Feaunif ‘g scale
ftoese arecsub@@tatodcda duliftrisw t dpsedifioatiome sraghartfications
SGbpisE4Brbar; (EheR E@%%aéﬁpaﬁﬁdgﬂ%ggéﬂé e’y tdes ot
ehange othet Bpwi’remfothe Raventian.s houlidstanaeptaddingaresdiation to
it e |

VRN, EREIRALAUERIE RS, SUIRISR TARANS s  ye
anptharcexamplgs, censider gher S) IR h&heainglexing dﬁaﬂw currently
Ugéggpaéyﬂanﬂafdé f?abi’é”t@&ilff?it‘éangﬁi@oﬁl BétW‘éoérﬁtGPS satellites.
Eheiow protiseth §S R camiaininitormalop din. i dystemeand the
Satellitee Ty twencdre b expressed in the same field, but it is not
necessary to do so (given that the system is defined in some other
field). Hence, a simple modification of the fields would not, 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



in various ways (now, toe_MSB, toc and toe) , but
changing it does not affect the functionality of the
w0 e@neeissi on of the SV heal th indication. ThePCT/FI2006/050083
paraneters, which are not inportant fromthe
poi nt-of -view of the current invention, are only given
for the sake of conpleteness. Also, it should be
enphasi zed that the actual BQ@ counts and scale
et nge . oCifi .

5?@ ﬁ“ar.f B e ek R o rBleSAted by

(dwareand/ or scal e factors does not change the spirit
of the invention. For instance, adding resolution to
vel ocity conponents would not be a different
invention. As a yet another exanple, consider the SS
I D. The indexing nmethod currently used in standards is
able to differentiate only between GPS satellites. The
now proposed SS I D contains information on the system
and the satellite. These two can be expressed in the
sane field, but it is not necessary to do so (given
that the systemis defined in sone other field).
Hence, a sinple nodification of the fields would not,
agai n, change the spirit of the invention. The
communi cations network P can be a wireless network, a
wi red network, or a conbination of these. Sone
non-limting exanpl es of the communicati ons networks
have al ready been nentioned above but W.AN and W Max
networ ks can al so be nentioned here. The operations of
the different elenents of the system can nostly be
carried out by software, i.e. the controllers of the
el enents operate on the basis of conputer
instructions. It is, of course, possible that
sonmeoperations or parts of themcan be "hard coded”
i.e. inplemented by hardware.Cains : 1. A device (R
conprising - a positioning receiver (R 3) for
perform ng positioning on the basis of one or nore
signals transmtted by reference stations (S1 , S2) of
at |least one satellite navigation system - a receiver
(R 2.2) for receiving assistance data relating to at
| east one navigation system and
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- an examning elenent (R 1. 1 ) adapted to exam ne
the recei ved assi stance data; characterised in that

W@ 200d/0e9311 ni ng el emrent (R 1. 1 ) adapted to BXERI2065/050083

the assistance data to find out information relating
to the status of said one or nore signals of the
reference stations (S1 , S2) of the navigation system
said information relating t&3the status of said one or
e si gnal s of the reference stations (S1, S2)
tonprrsing indication on the reference station (Sl ,
S2) the signal relates to, and said status indicating

q1ha d@ﬁ@él(i:{)y;@ﬁ ti§iggsi gnal , wherein the device (R) is
adapt ed #5 05|t oni.n such a s a}h .
m%ﬁ%&'%'&%&@@&’%g bf ePGEQBFlé” POK '%@9908”( f basis
acgﬂr@hmg’rtmom gignals tremsmaitteer by eeferente statians 381, S2) of
in is transmitted in a
Iggé (gﬁ%rsg @hgﬂaﬂgﬁgﬁlﬁ{aﬁ%ﬁfegrl ty field (A1)
T \mée@ewes(alﬂoe exdat meagivergassistarce 1data yelatingdapatdeast
to&qgaahQ% ,B@,ij@ﬂmﬂ Integrltyfleld(Al) to
e

determ ne ™t ro na i ndi cat ed not be ,
usa) ©aHAINING elesnent df%s aéf?dl |F®|%@@H‘%dget fegrived

usaﬁgﬁstaﬁce@gﬁgw ce (R) agcord: ng to cI aim 2, ol
R
ERARASHSHART !l dnghosalfy Siling nalSimpfb it oY Aqdblbp to
émamaehtheorassmaheesd@tmlto mhrdzr@lumusfarmwmmeiahgg to the
S5 Ly cheb T LFRICFIhE PRl Al (OF. 52 o
th&nrtae/mairpn isyStRM( Aaid informatiqre gelatimgnto |thee§.a4tw§/ of said
Bhél gg t(rggil%)?lbﬁg%gtghgﬁgg)?efé?énﬁé”@fﬁtlo% Sgnaéé%r comprising
Rl o g AP IRTBBPPSATPH (bt géﬁﬁe@éngfwa?es 0, and
Saidi m‘tUQ(i;ndlg@ﬂn?’gMe %lbabmmrdml@@ @Il i ndi cation on
WSS GLATEBEFIE 3L BT abintac Mok s R Aeliftidilg'en 2
Sigailals\dlldh||$1md]aahed1nohtaheusaMence station (S1 ,

S2) the signal relates to is assigned a predeterm ned

val ue to |nd| cate that all signals of one reference
gt ahi GﬁV(Cgl( ) 925(30&‘#'@%6@ glaim &, ®haracterised in that said

fefmatioR relating to the status is transmitted in a message
comprising a Real-Time Integrity field (A.1), wherein said examining
element (R.1.1) is adapted to examine the Real-Time Integrity field
(A.1) to determine the number of signals indicated not to be usable and
the identity of signals indicated not to be usable.

3. A device (R) according to claim 2, characterised in that said Real-
Time Integrity field (A.1) comprises one Bad Signal Indication field
(A.2) for each non-usable signal, wherein said examining
element (R.1.2) comprises a determining element (R.1.2) adapted to
examine the number of Bad Signal Indication fields (A.2) in the Real-
Time Integrity field (A.1) to determine the number of signals indicated
not to be usable.
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Integrity field (A1) conprises only one Bad Signal
Indication field (A 2) for such a reference station

W@ 307/0982). 6. A device (R) according to any oOPCT/RR006/050083

claims 3 to 5, characterised in that said determ ning
elenment (R 1.2) is adapted to determ ne that all

signal s of the navigation systemare usable when the
exam nation indicates that t3#&re are none of the Bad

@' W@'evHéj F?)"”age&}cﬁlhg" %SCW{SRdhdr%tégﬁéédTﬂn”ﬁat said Bad

) accor
I@“%I Qﬂiﬁﬁttprt tiell (Ararcnprises $aic “ﬂ%'ﬁﬁtlpﬂeon the reference

§fa€tiotri§8n G2y BResiRial rslapskaps.ed to receive signals
fromat l'east two different navigation systems. 8. A

device (R) according to any of the clains 1 to 7,
bhah adeeides@t) |acobhdmgsaodclanrfmrchachamacmmazdglrt dhahesaid

AR o2 hd EEriod MR PSH * 52 U sl B9t o s
aasigoedi @n poedetesmiaed gualiuen t@yl@dmtehmaatsallss@na& of one
Fié’fb?erﬁéé t&fioh© SO‘V\Q%’L?] aréhg?tgﬁg Iﬂécnglll‘?réﬁp%h& RRedl-Time
ﬁﬁ@g ?@Hdoé%mﬁam@ﬂsase eee(é]@ a%@BaGMSC%O%@'%KA2

fd‘resddfﬁaﬁ‘éfe?eh@e%taﬁ@ﬁf(sqt, gz')_sed in that the device is
a nobil e conmuni cati on device. 10. A network el enent

(M conprising - a controlling elenent (M 1) for

6oAndeygices§l)sacoardintpta angl @it thegclaamerk t 5, ehvaracterised in
ﬁgi\;eéﬁpl‘:&;%t%trﬁﬁhlﬂgfel(eﬁéent Q@H |s‘5‘5 taﬁ?é&l t?nﬁete{m ne that all
signals t@faﬂ?ﬁn ma\(lggtlaessmtgmear@auaabte aNIaQMhﬂ @dﬂ%‘ﬂ@tlon

Heliewres thBl 1 afd Abhassk the BﬁétSth%I Nedivatién ‘ﬂe‘l—‘d@SA 2) in

%Eﬁe@& t'@%ﬁﬁ%gaé’sfﬂg-sﬁgt caéa(r)nf nIsal d o(ra]rerecr)]: mor e
signals of the reference stations (S1 , S2) of the

2 B aPvieR e Bl RS BBV Y e, PRUNE R 10 o SrtHrpcRised in
thattthel positiopingnageiyat isladaptentitpreceive sighatsefrom ableast
%@iﬁémln%twg&&%_el ement (M 1.2) determ ned

8. A device (R) according to any of the claims 1 to 7, characterised in
that said information relating to the status of said one or more signals
of the reference stations (S1, S2) of the navigation system comprises
indication on the navigation system the assistance data relates to,
wherein the examining element (R.1.1) is adapted to examine said
indication on the navigation system.

9. A device (R) according to any of the claims 1 to 8, characterised in
that the device is a mobile communication device.

10. A network element (M) comprising

— a controlling element (M.1) for forming assistance data relating to
one or more reference stations (S1, S2) of at least one navigation
system; and

— a transmitting element (M.3.1) for transmitting assistance data to a
communications network (P);
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not to be usable in a positioning of the device (R),
an indication on the non-usability of the signal, said

WO p@7oggipdN conprising informati on on the si gnetT/BERO06MIN0S3

the reference station (S1 , S2) the signal relates to
into the assistance data. 11. A network elenent (M
according to claim 10, characterised in that the
controlling element (M 1) i33 adapted to forma

CRAFAGRAESSEI S gl By TR i s
corst PX@RN BIAGEIEMERAM Jrbad aﬁte%tme&aabneutm shatusref said

si @il drorméuéecmgngl@,aloftn% T8 fdfehiced sﬁémt(sﬂ\ﬂ SE)be the
det erm ned not pos

delteddln Shstom 18 Aiwrerenshe "ERoLBEat ity Sgnal in a

GBIﬂdnlngl”afraadEGroaﬁ%l) in that the controlling

Wr@"%@[ b bortotiRo BN AL AL AUABRARY . " Porar i

saiids@dalforrieash stgmh the eixamin(ng elgment M. A dedatarmined
el §iBinb hdush rlH'd‘%OFﬂld?‘hﬁ@ 'Bf]t?lf &é‘\ﬁbégﬁgr 'a?lel‘ﬁd'léhtlon on

that the con [ emen ]S a
i ndnadorsysa I“M:IP&Q%P §|9'ﬁ S%'é’ ingk t@ﬁbﬁomﬁ'%”‘(fgimatlon

S2)ori tiee Qmmbrﬁed)@ltﬁé référeﬁbé stalioh B8d, S29nhé signal relates
A network el ement M

fiel
ac glgﬁﬁfon rétﬁlsgfsgﬂ'{ﬁlg gatachar acterl sed in that the (

controlling element (M 1) is adapted to assign a

pY e AL SLABr Reéicteﬁ?éd{e(g)il é@@l@gﬂf’d ERfilPio OEPBF&terlsefd in that

reference sta gnal
th&jp@atrpﬂv@g ﬁ@tm@m 41g)na|asiamedrt@ fpémea dRessagea coamprising

§Feal- $?fhe3|h?e$}ﬂg ﬁ@léb('AﬁEaWﬁeFélnfé)élﬂ‘ H@bMTﬁﬂé Iﬁ?é’%ety field

A comprisea) spmndisation orl the oerieabiiie o iha signal for

é?@h Sigizal. the. e%%mﬁtl ré{eleih M1md%temim%1m@otﬁo@@yusable
t |8 characterised in that the
ﬁ’b?\ﬁg)%ﬁ@ggeqt fi%/t/ @ conprises a receiver (M2.2)

for receiving navigation data of at |east one

§at @l ﬁétWorRadéﬁ?édtC(N/l Sé(éécﬁﬁ]n{é 8@!?1‘3120&5%%@@?@9& M that

accordin aracteri sed

the terntr glh@gn@!e/ment Mehieris @Qﬁpt%d atondBrme ong tBag ngignal

Indication field (A.2) for each non-usable signal into said Real-Time
Integrity field (A.1).

13. A network element (M) according to claim 12, characterised in that
the controlling element (M.1) is adapted to include said indication on
the reference station (S1, S2) the signal relates to into said Bad Signal
Indication field (B.1.2).

14. A network element (M) according to claim 13, characterised in that
the controlling element (M.1) is adapted to assign a predetermined
value to said indication on the reference station (S1, S2) the signal
relates to for indicating that all signals of one reference station (S1, S2)
are not usable, and to form only one Bad Signal Indication field (B.1.2)
into said Real-Time Integrity field (B.1) for such a reference station (S1,
S2).
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centre of a GSM system 17. A network elenent (M
according to any of the clains 10 to 16, characterised

WO morlogi9sai d assi stance data relates to at | eESH/FRNES/050083

of the followng: - the G obal Positioning System -
the GLONASS; - the Galileo; - the Quasi-Zenith
Satellite System - a Space Based Augnentation System
or - a Local Area Augnentatidh System 18. A network

e i ; I
CRarEclonh Bt G ) AceBiaiRl i3y &) Be taitds #hto 14,
Qhaf%tﬂﬂﬁﬁ%vdrhgthat @thﬁi%?ﬂbM)n@{S\ﬁbrq@mp”ﬁﬂS a

#@6@%@@(]%1@2? 3bf Qééei‘\‘/ﬁig\mdw atiéh ek @pm@aﬁabh@%atelnte

Sg comTunl catl ons network; - a
EQM'P@aStY R netvvo - a W Max comnuni cat i ons
network. 19. A syst em corrprl sing: - network el enent

181 & Mol TR KRER AP FEPHIfG 4 G B8 cidimd 10 % 15,

f:haéa@mssed anithas thginetvgrk elrenaenil delgtisomgnobile switching
Bémrgq}flep(ggmséﬁ%mand - atransmtting elenent (M3.1
) f

or transmtt’ing assistance data to a comuni cations
network (P); - a device (R) which conprises- a

PPSIA inhivogk etemierRT M)Qa@)cofdlhgpw 20 nbhm@tcz?ar:rjmmlmmo 16,
r,ansm e

Rlakagiatied if F%ﬁssi@ias@"%%%'sf 5641844 BsE¥ne of the

E(Elllowmgte navi gati on system - a receiver (R 2.2) for

C}ﬁb‘@a{b@ﬁ@& lﬁrﬁﬁh@tg'yrhct@ngat a fromthe comuni cations

net WOr
- the GL

— 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 10 to 17,
characterised in that it is a network element of one of the following:

— a GSM communications network;

— an UMTS communications network;

— a CDMA communications network;

— a W-CDMA communications network;

— a WLAN communications network;

— a WiMax communications network.

19. A system comprising:
— network element (M) which comprises
— a controlling element (M.1) for forming assistance data relating to
one or more reference stations (S1, S2) of at least one
navigation system; and
— a transmitting element (M.3.1) for transmitting assistance data to
a communications network (P);
— adevice (R) which comprises
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- an examning elenent (R 1. 1 ) adapted to exam ne
the recei ved assi stance data; characterised in that

wo b@7netivor k el enent (M of the system furt herPCT/FI12006/050083

conprises - an examning elenment (M 1.2) adapted to
exam ne the received navigation data to find out
information relating to the status of said one or nore
signal s of the reference stdid ons (Sl , S2) of the

t k@ | kil
Crat o2 ppSitiohiig Meckilef (RSP TR pBRoK™My! AiliBninlf on the
st at i BASIS( gﬁ onesoy m@r@)rSIgnalg traasaattedrbxoﬁetm@nce stations
ref er g eSay af sa &Bkbast ohk éél@llﬁegﬁﬁh éit%rfr“s §tetrﬁ and

d st at th bility
oher ennfadRvenik 20 e r@‘ﬁ@ﬁfif?g'%éﬂ agsis %&Paa%ﬁa frgm the
I nser tommunieatibnsirgtalork I{P) eaiadi ni ng el ement (M 1.2)

o LA BRI, o 10 1 v

si gnafsgsistance datasat i on conprising information on the
éhﬂ te? Pintihat 'tABCA kSERInh&At gl\f‘lz of % s g@ﬁ]rgtfurther

na ates to into the assistance dat a;
§9 rls%@&mmng el ement (R 1. 1) of the dewce (R is

adaj Gékdrﬁlrmgmél@méﬁle MSISB‘;StéHE{ﬁedat@ éxarhingl thet received

AT b e B i P B
na\or@toromner;stsagmalsalocﬂ ihe cefereince sthtaansgS1o 628 of the
S oo BVdh sl MROAloR IR ¥hd SERISRFSaid one

refQé’r RIS Xignalsn O(fsh_he rsi@retrme §t§h©m3r6$ht &2t €onapidsing
saijfdicafibAsonh ﬂﬁ’é?@ﬁér@ﬁcé %Taﬂ@r@ hiBp Qﬁe@'@n&'r@!&tbs to, and

wherein the device (R a no in the
o e S 180iaat oA Lr ﬁ?@ $i8888at od not to be
mémth@copﬁr@m esteammr(.nyidg adabmdrtow

BB A ok, U LR AP 3 fprminc

st adtdodd 8sablesn) agfositioningsaf adeviest @), iareindication on the

nawhg%m%%ﬁg?ﬁ% éodnalAsﬁbéfhﬁﬂE gmlélﬂg(ihﬂirméltﬁ)n on

stem al so conpri ses
a rtbeasigeal aml prothe mfereres $I€Ht9fh 1ga8) éfhe@sgraaal relates to

into the assistance data;

and that said examining element (R.1.1) of the device (R) is adapted to
examine the assistance data to find out information relating to the
status of said one or more signals of the reference stations (S1, S2) of
the navigation system, said information relating to the status of said
one or more signals of the reference stations (S1, S2) comprising
indication on the reference station (S1, S2) the signal relates to, and
said status indicating the usability of the signal, wherein the device (R)
is adapted not to use in the positioning such a signal which is indicated
not to be usable.

20. A system according to claim 19, characterised in that the system
also comprises a receiver (M.2.2) for receiving signals of reference
stations (S1, S2) of at least one satellite navigation system.



10

15

20

25

30

35

of at |east one satellite navigation systemfrom an
assi stance data server (X). 22. Anodule (R 1) for a

walewro210R) , the device conprising - a positi oOPCTIE2006/050083

receiver (R 3) for performng positioning on the basis
of one or nore signals transmtted by reference
stations (S1 , S2) of at |east one satellite

navi gation system and - a rdxceiver (R 2.2) for

Q‘FC%l ‘ék@%ﬁflséd\:ﬂidrﬂﬂ@ tSaélémft Gt 50"EHAraétdri¥ed in that the

e conprises an exam
§y%t@érmal$¢zcompr13qs adr@@eé\cert@/I@x%hfqrerqqeévm@d@a\ugatlon data

@ﬁsatsre@rgt%r@@t@tent@rr@é«hgatuéﬁdsyétehhartomaaﬁ axaistandd data
elemarl (R 1. 1) is adapted to exam ne the

a8 tlance data to find out information relating to
the status of said one or nore signals of the

€81 & MREEIS LR 1397 &l Boying TR, (e, befigRROBPtshiG, Y5 e or
frorae p@nsgmleg geceiuerr(&¥.8) é@t:eesfoamlrm@qusmonmgz@n the basis
CO'B?f 7 BP rhofE § ria‘i’é‘ tﬁ%ths‘nﬁ‘uﬁegi%;?fréf&énéé%téﬁ@né i1h g82) of

e Si at es sai d atus indic

th@tdg%'i @'%?%‘?' teheagl.g@;t@n SYHeFbiaa he nodul e
furg her@c@ﬁfé?f(lFBQSQ)anf@tUt retcelMing 1. 33sistarideansd#ta t from a

the 03|t|o i n ei yero.an i ndication on such a

;ﬂ r% g’?’ X(IQDCP 'not to be usable. 23. A
mhelnem flee moduiencomipnigeasan sxamnciaing tede et (Relilg eadapted
@x@#ﬁe‘ﬂﬁé%ée&%@péésﬁét%ge defnt%rm ng assistance data

cé stations (S1 ,
ﬁhaﬁaclﬂftﬁﬁd dRethalvsaigt .ee;anwmgs Rleaent (Re T dhsise ardaﬁt;ed to

PRarnae tleste ey oo ordhacpe akupgclo e
SRV OT SAG ANe BhaQe HENBIS Ph e EStrenie Stakaresd, S2) of
tHatn t(cﬁfi sysfe, lcs‘ald haforavatist Irelatmngtcertheostatus of said
erm Abl L

GRS SR bl St PRr 15 B dking
mcheatiomen thi a:atenrennetstauone (3528 the S|gnal relates to, and
said status indicating the usability of the signal, wherein the module
further comprises an output (R.1.3) to transfer to the positioning
receiver an indication on such a signal which is indicated not to be
usable.

23. A method for transmitting assistance data to a device (R), the

method comprising:
— forming assistance data relating to one or more reference

stations (S1, S2) of at least one navigation system; and

— transferring the assistance data to the device (R);

characterised in that the method further comprises

— examining the status of said one or more signals of the reference
stations (S1, S2) of the navigation system to determine the usability
of the signal in a positioning of a device (R); and

— inserting, for each signal the examining indicated not to be usable in
a positioning of the device (R), an indication on the non-usability of
the signal, said indication comprising information on the signal and
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a positioning of the device (R), an indication on the
non-usability of the signal, said indication

wa@ewpndEdhg | nformati on on the signal andon t hBCT/FI2006/050083

reference station (S1 , S2) the signal relates to into
the assistance data. 24. A nethod for using assistance
data in a positioning of a device (R), the method
conprising: - receiving assﬂﬂ ance data relating to

O”%rPrthEDFﬁe?Sﬁéé?%}%ﬁoﬁt 3} ac (ﬁlre s@?ﬂal %I&bﬁ' f*Shto the

one navi gation sy rlsed n tha
netassistaieeriataconpri ses - exanining the received
assi stance data to find out information reI atl ng to

t f i d i gnal
At & eRSa far i3l SSstings 681 i hekifiopindcel a fevisg (R
tred methbdrdmtlprjsinlgel ating to the status of said one or
| gf i ,
e eI, Sesidenke! SEEN GBIl LA rthy gﬁ@@sfeference
S2) tatatmr@r(ﬁ1 r%?)a@fe@t least ane rRavigatioataystemdi cat i ng
&hﬁrékl?fé? ﬁ] n fHatith mbwd fu@ﬁgr C%'lé‘%ﬁs g0 out such a

I's 1 ndicat ot

n
Si @%@@'W'&g b@%gééeW@da %ﬁtﬁﬂﬁﬁl ﬁ'@t%ftot H@d}l&HtcéﬁfPF{Pat'OH
25 refat tthe $1EAH dMIHi@WBITd dromose CmgﬁQISCQfTWé qbference

Forte g e s ol s RafGRE ey Steht ot il PiatcH retating

r efterthecstattiatofosad( @ie ,orSorefsighalseas themeference stations

navgatg%n%gﬁﬁﬁgrqqu%néﬁ?ﬁ?fﬁé ke d]’égeﬁ% f (?]r?RSH‘CQZ ) the

aracteris
corfi@nalr relades oo, f and heaidc skadtiss ixdicalingit the aisabilitybpt the
ms\;,ghlgn ogs for - exam ni ng the status of sal d one or
als of the refer est i ons

EhaSREPELaUT SHCR A SIHAl cARMIB IS TCaIRe) DORY e Ysgple, from

t hasighgleab bhe useddnid pogntlommj oﬁth@v.iev&;e( ). -
inserting, for each signal the exam ning 1 ndicated not

to be usable in a positioning of the device (R), an
PhdiAcaoimputen programrprosiaist ifot gtarfng nerrqmgealprogeam having

EBRAb 8ReCOERIé MStELtYRY fgRt i on on the signal and

— forming assistance data relating to one or more reference
stations (S1, S2) of at least one navigation system; and
— transferring the assistance data to a device (R);

characterised in that the computer program further comprises

computer executable instructions for

— examining the status of said one or more signals of the reference
stations (S1, S2) of the navigation system to determine the usability
of the signal in a positioning of a device (R);

— inserting, for each signal the examining indicated not to be usable in
a positioning of the device (R), an indication on the non-usability of
the signal, said indication comprising information on the signal and
on the reference station (S1, S2) the signal relates to into the
assistance data.

26. A computer program product for storing computer program having
computer executable instructions for
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on the reference station (S1 , S2) the signal relates
to into the assistance data. 26. A conputer program

w@emdoed193 or storing conputer program havi ng CPOPELREI6/050083

execut abl e instructions for- receiving assistance data
relating to one or nore reference stations (S1 , S2)
of at | east one navigation system characterised in
that the conputer program f 8 her conpri ses conputer

eX e Ut Ging Hssihh e dapd re@ﬁ?gﬁa | hd N NEGIRY ffbrence

assl st ance t1on atl ng
the sstligasHSard) ohat lsaskene rayygatian &VSKHQ,

chhpacrrised aim ofsat( She, &;’m patert heratpehbatirtiers ysb®iprises
said informat| nrelatltn(ﬂ the status of said one or

%F@Lﬁ?bﬁéﬁgu 1@ Hastrg stations (Sl , S2)
corguaminngg i i aeteivedoragsistaneée date etostfid wut( Bfformation

el b e El BF el A Ry gL gbiale B VG rpRéfence
si gaiatlonwﬁSdh S3) ofntecnavigation systee,zaidlisformatian relating
S' qaaﬂh% ét%tﬁ@ dffé’%d' Hné d%omdré%lgﬂam%f gﬁé r@?é’r‘e‘h%e( &ations

erin

fo
§< CORMREISHIG Ice anstheyre ea@.@q:%tsaaw &%ﬂa82 ) the

r el@%m@lg rélatesetorr andr Saigelgdtenc mcﬁbaﬁm@nthe( %habllﬁ??) of the
| east, one navi gation syst em characterised in

thasc'g'?"fﬁle fjgnal further conprises, for each signal of
a reéeingnoet suahiasigial, whid) imindiocated aot to be usable, from

o1 SHana Bbe BReHTH 4 BRSnRR bR BBV on”on the
signal and on the reference station (S1 , S2) the

QVQWblg’rﬁdlafb?%éli‘i’/en ? a§3|§t&'&§é da& 6% HevVice ¢R3] g‘leqéignal

characterised in tha a message conprisin
Q@E\p”ﬁ”ﬁ% Integrity fleld (A 1) , wherein said

ReaissTstaﬁcbrdmr el ati febd)r(eﬁolfmo@ﬁ@ﬁﬁrenee cstaticlti%rasj (81, S2)
o oG 16581 R BYGARRsUARh, o ool ecor ded t her eon
charalelen/sad gy thaisihet aigral dartther comprisas; do( Rpchtsignal of a
RBR&hcS WROS (B9, S2) not usable in positioning, an indication on
the non-usability of the signal, said indication comprising information on
the signal and on the reference station (S1, S2) the signal relates to.

28. A signal according to claim 27, characterised in that it is a
message comprising a Real-Time Integrity field (A.1), wherein said
Real-Time Integrity field (A.1) comprises one Bad Signal Indication field
(A.2) for each non-usable signal.

29. A carrier having a signal recorded thereon for delivering assistance
data to a device (R), the signal comprising

— assistance data relating to one or more reference stations (S1, S2)

of at least one navigation system;

characterised in that the signal further comprises, for each signal of a
reference station (S1, S2) not usable in positioning, an indication on
the non-usability of the signal, said indication comprising information on
the signal and on the reference station (S1, S2) the signal relates to.
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for each signal of a reference station (S1 , S2) not
usabl e in positioning, an indication on the
non-usability of the signal, said indication
conprising information on tH® signal and on the

ggf ﬁh%sl%trﬁbﬁ%’ta(s%rver f)?z g)ﬂﬁ)rﬂlrQSI nrel ates to. 30.

assl st ance a serve %
cord Icontioling | elaaant (M- 1) )for d‘prmmgna@l abre: date: alaling to

el &rid@rtroks cfireRBESstRAbAL Ble §2}ibf%ﬂﬂeé§ﬂone38év@btlon
at I eﬁ‘?t one navi gati on system and a transmtting

g 1 ) for transmtting the assistance data
t—o aatransnumngaellemenmé\tl\&)nkfdrR)ans:’n&tlagttlaelmbtancerdﬂta to

t furth -
ex%néﬁﬁ*ﬁuﬂ{%éﬁsﬂ? I)impt od 1o examne the
chara@taﬂsm&irmtwé erasm r@egd@u@wef %) futkereemprises
st af @Rém(lr?i elégﬁer‘&f %Qﬂéﬁ@d e é(ﬁﬁ ﬁ@tﬁé status of said

t

t t
01? ﬁ{én&r}?é@or@aﬁjsslgmér @i¥n eIRIVEI ﬁt&t@)r@ e(%ém S@S/l of the

1) nm?@m dtem ft@eﬂbteffrﬁlheefm@ QSQIDFHE tdte tipx RAahdn a
el ene eégl}yaéedete ned not to be usabl e Inag;ig
f

posﬂqq'tﬂ)wg , an indication on the
mmeresabhdala:(yntocbllmgeelsrgelaﬂ (Msl3i & iadldipted i ton insert, for each

Q@’ﬁ: gﬁ% e'@(gd[nﬁ‘l nﬂﬁ%ﬁéﬁ%n‘? QXI; F‘?I)]%&B%arfé@ n?&? tb 'be% ysable in a
(R,

pasitigeing tafna edewca. (R, an A@ﬂlﬁéﬁil)@t@ﬂd@edﬂpﬂ ls%abﬂbty of the
g@ng@g%é’iﬂfl:n@lg:séﬂbrﬁbéel Vrgs?n ﬁﬁfrﬁf—‘dtﬁfri éiﬁgp'e”sfb%! and on the
EaTRTaINGs Blatt 65 brise) tessidaw retes fassioiheasslvasee data.
one satellite navigation system

31. An assistance data server (X) according to claim 30, characterised
in that it also comprises a receiver (M.2.2) for receiving signals of
reference stations (S1, S2) of at least one satellite navigation system.



