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w@eioens®eti on and conprises a DVD heavy chai n ap@TioS209/e46504

sequence of SEQ ID NO 166 and a DVD |light chain am no

acid sequence of SEQ ID NGO 167. In an enbodi nent, the

bi ndi ng protein capable of binding IL-13 (seqg. 2) and
oflthe s%\;ﬂl %ﬁ?’gﬁ‘ﬂ dsacag\@ RERWY ISR, AR A iﬂ?l'ugin active

sequence sel ect ron1the group consisting o SEé I D
schimlng,@ﬁsmmlscsﬁ@lg OrNOmbinAGen afphssivDYDl hitgletscainaign

10815t n st B8 RCARS 48ty Rt RS ot Sl SPERRAE

esﬁﬁﬁ%qb%ﬁhaof ttﬁ'éemgﬂ)l[bddé%%epF&t &hafpfaprabh SV IANA P& 8etected and
I L-13 (seq. and | L-23pl 9 conprises a DVD heavy

onghel 1 19¢nt¢£bl igpgoai)d énrethgs agHoratel Nd3osi@s vahduanp\ther

1n¥ ﬁ%laﬁoer} t@e e m‘?}% %Peh%lg% elgﬁglnl:sf' % aglrllol?E IC%ﬁon([:}[g'a}F@illé%?o Af’ flas been

mbVdicto Bdsioka: llﬁthé 868kenddnaABghtdrh the%’d@i 2t BﬁWI&AN ARBIiS §elected based
orientation and com&g ses a DVD heavy chain amno acid

onsgaegERBialdistgbusie LAY @5 g additsypio) GogigspanEigrpagamqiers of
$L §E 1 ' o
WE%I\g |An g ql%rag ? Slg ggccea p gb }§ ag@%l%%ld Flﬁhaltﬁ rﬂ 2@%@%’8 r@% thghg)%ablhty

ofltlesr} hewg. 2) conpri ses a DVD heavy chain amno acid
[03&]“ i g g %éarsg%e}rlae Ct ed @fﬂkl%gh th e ﬁ‘,a\P B g(%rléq%go v '%Slglgaslu?ements
anﬂ'@h%&t%ﬁk@cs%@ gé’lﬁﬂzﬁ@ lo%ﬁh%ﬁ)ﬁ‘ﬁe B{O‘Bﬂb td@@c@ rl&‘é@ivg@ ﬁéheﬁts{r&ggth or

I'n an enbodi’ment
T@hen@sm@mgtspfrm & InANaﬁplé bieaisod tomsnmatwgdlstancm)f (segobity device

nd co s, a DVD heavy chain i .
o305 WL AT cEc gt R R teRer S A VDTG VEHANrAPS with
krdWnNOcAohds 8RAUS BBulfe 1&ERoh Bf M mdWIR. deh ke an@lalt@dtion 204 also

enbodi ment, the binding protein capabl e of binding
caplusq 3 n(eé@qi wiziph gregllpd ngurgs @glghborhmswlach eJenagen with a power
j.entation an npris heay ai n
prgfé eusglr[]ng}ler or I%E%t? %el%wefgeiﬁm% d)?thed%ﬁ)‘y € eﬁftlce 1§rep09[ec?n gsn %e final
loae(.tio(ﬂ oS eigackite ddfviceEQhk PoNeX prbfite oft daclaWISAIN QP oEfitire therage

bi ndi ng. protei n capabl e of binding IL-6R and VEG-

arggeApricsasndinpiypc bssiipnaiiasqofdhe pwie by detladedneecy of the
fromthe group consisting of SEQ ID NO. 176

“§§%§§E%§1D NO. 178; and a DVD light chain am no acid

[08E8juentP Esstieatied dévion2@ie tigr mogule orhsdhsdstimgtes ftheSﬁ@ecttEﬂ error

fl\\%]ﬁ‘%%%llp?sgfl@ﬁ%fjég%gll\lgblég éefvubq %eﬁé&ﬂorg—k@rgﬁ{}ta 10ning Error

is eawaiea%s@ dd eﬁ@éé{dy s&a‘ﬁﬁéd‘A@%ﬁ@th%ﬁ'cﬁaﬁ%Hﬁ{b% &n@hls5EQ
NO. 176 and a DVD |1 ght chain am no acid sequence

ch@félC@E@lctsl:mfrtm retdived signanetinens extiodédmmo;pendegiikytidaigWireless

rot a ngi. L- has

ARG PER S s Sehpp red Vo e pqsisonine
E@6 WathCd WISeq Baner@itioni g 3yt thelditid@is@oRySot whith is

chain am no acid sequence of SEQ ID NO 179. In an
h@ﬁhﬁﬁwm@W@Kﬁﬂh@EEﬁWGﬁng protein capabl e of binding

6R e V| V.

[Ogié?] d sggg S %’:t%rns:&éﬁ‘ ?ﬁ%g P? a ?at@H% s%ﬁ?%cég%@%&%&@u&%emt device
20361 hteyaiGh ddB0c 208] affE@el SPSNIPE b8ZmatiditmadulyR09.i ght

chain am no acid sequence selected from.the group
[0020si stlihpgatelitesgnal peoRioier ahmgggroomnt feyisg07msecivessighls

mlgegéarf@% il \n&;%'f g di9idr &’éc%ﬂ% E&Q | 8d 9 n?l', AT H8asures the

conprises a eavy chail h-am no

acid sequence of SEQ ID NO 180 and a DVD light chain

am no acid sequence of SEQ ID NO 181. In another

enbodi nent, the binding protein capable of binding

IL-6R and IL- 17A has a revei®se orientation and

conprises a DVD heavy chain am no acid sequence of SEQ

ID NO 182 and a DVD light chain am no acid sequence

of SEQ ID NGO 183. In an enbodi nent, the binding

proteln capable of blndlng IL 6R and RANKL conprlses a

o - o - o o



In an enbodi nent, the binding protein capable of

bi nding IL-1al pha and IL-l1beta (seq. 1) conprises a
woOrDINERYY chain ami no aci d sequence sel ect ed PCDOB1008046504

group consisting of SEQ ID NO 204 and SEQ I D NO 206;

and a DVD light chain am no acid sequence sel ected

fromthegroup consisting of SEQ ID NO. 205 and SEQ ID
sal¥flite %Q&me’t&s ﬁ'BmeélJeﬁ ﬁét@i‘ﬁ[bt Tl{er}ﬁeaghlrég{eﬂ% dah %cjﬁﬁ @19&7% ifge,

of binding IL-1 alpha and IL-1 beta (seq. npri ses
cagi®VRqnemyyarchRopplanfraypcagi. d sequence of SEQ | D NO.

and.,a DVD |1 t chaj am no acid s uen e SE )
0B Iney ok g NG 2D B aa g s Ty o s FBode ites
an‘éIQQéﬂﬁbﬁ 0P fhelditBdinicw & Sfitnadchtlonl &Qﬁ@usfé @&Vlcel)vef&@ﬁey, and
a reverse orientation and conprises a DVD heavy chain
digpetipmobicivg! g%@e@m@edﬁvem | D NO 206 and a DVD |i ght
207.
0888, B RRLS AR5 e b BP0yl e

lotdtrona b aFEMektiatibh @bacé S€is cbhvéiﬁﬂ'ﬁzﬂl an@ SaldulAép chgayad error
chain am no acid sequence selected fromthe

bageshei g@qu‘gryd?rf t@tfflbtem@ld ?@BaleﬂﬁélhtSE@h%eWe(gsl@al 08 a

[ fr
soEe Ol DA AR b B REMG R G TN o R S
[0D23]an ebbaldmrmntbmm@ bogld 2111] negelmsdbeamnmap) &HEeesanates calculated
b|nd|n | L-1al pha _and_| L- (se conpri ses a
fglwalerq é?%ngﬁﬁ()ﬁbwa%l& % %Péf 08El 9tReerds0s
m@aﬁgre%legggnld' e%a&&ﬁ'%lmﬂé Pnfifeiad th%esgﬁ'l% s 8E ¢ rbdPand
. I'n anot her enbodi nent, the binding protein
coud:pmdl d’rmtlcbllndnemguﬂemehmlaph astamatink withet ang segnd da)n beas
grse orlent i on and conpr.i s eav hai n
e RS TR P ien b Br AR o Res Foxic2 EN i b aF g fevors
oreh@liMaRAAAtieE bﬁ' s&@@tiﬁ%%@ o@fhegf@ ﬁt@aﬁ?cor%ﬂﬁsnné tRei®N For
enbodi ment, the bindi ng protein capable of binding

exnulpleaﬂq@haoramblnmgdegla n(lgletq;elemf) I@cﬂﬁﬁh@ edignatediyeatisaaprpvided

a CS Gt & e u
o P PSR PP AR B TR R P GE 1918 R iy
repdfowlel gifdd 8BRIgs o Bitihtut@Liodationg b§ both @eﬂeﬁfstaecbrﬂﬁlgrm) tHReHPE.
group consisting of SEQ ID NO. 213 and SEQ ID NO. 215.
In an enbodi nent, the binding protein capable of
binding IL-1al pha and IL-1beta (seq. 1) conprises a
DVD heavy chain anmino acid/M ¥ce of SEQ ID NO 212
and a DVD light chain am no acid sequence of SEQ I D
[08R#] 213. This g olopie deyeiibes amgthodiand spiteraiferglotarmiring location
apl.e. 0 | b
us(fna%? I%b%sdesfagetrljllltg n{@ ?Y%AEN % 103161% @?fsterlﬁ ba/ %{ﬁ}%t éﬁst%g beé't)W]Iﬂ%@I-PS
softiono Iasorde s@bodineatspthe SEE@hbdDoNDAcreddifg ﬂ[&adacau@MDof 4 WILAN
chai n _am no aci d.sequence of. SEQ. 1D NO 215. In_an
bagprhpRH R RSIMpRcaIsHI 2 rdfohie pPotigning @sfelamt@n&ﬁn Echiflerflgtermining a
set hl’ aéc%LﬂB[é?wm% logaﬂlcg%o@ut{o?l@ %r a]")V hd §aﬁ§l it &Mﬁeh‘ QaVi¥e based
Cc n am no aci d sequence selected fromt e gro
om(maﬁirsmo'rn GVDANSIECEss PoNB, oBth6hiamnshtSHEQ ih{oriNaior2h8 ;th@inLAiN and
D i hai n. am np aci d sequence selected fromthe
sa %ﬁﬁ% SHI G B L eetwedﬁ%%%f?teﬁﬁe eeiyﬁuﬂg il
mfd?m@ﬁor? BRdheBNkast WOE dﬁ’fe@éﬂt Rt QS Bt fARR M ELRf WLAN location
bi nding IL-lal pha and IL-l1beta (seq. 1) conprises a

sobwionHeaw thechtdirpoasibledVadiNlloseitprerobeions. SEQ | D NO. 216
and a DVD Ilght chain am no acid sequence of SEQ ID

21 n er enbod e bin
10083151 £ e AR 15 on E PR s Bt B B § Ry gvo
diffefe@V &S RteOtd @Mératin®the a»eﬁ WOAN o8 &fondsolion sy yheGBBd Mpossible
am no acid sequence of SEQ ID NO 218 and a DVD I|i ght
chain am no acid sequence of SEQ ID NO 219.1n an
enbodi ment, the binding protein capabl e of binding
I L-1 al pha and IL-1beta (seq. 2) conprises a DVD heavy
chain am no aci d sequence selected fromthe group
consisting of SEQ ID NO 220 and SEQ I D NO. 222; and a
DVD Ilght chaln amno acid sequence selected fron1the
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with the proviso that it is not CH, wherein said
(XI')n is either present or absent; and (X2)n does not
W@ vpn#se7 an Fc regi on, wherein said (X2)n i s BCT/H82009/046504
present or absent. In an enbodi nent, (X2)n is absent
fromthe binding protein. In another enbodi ment the
bi nding protein of the invention conprises first and
Wi?\q\@ R P YORERIns dn ﬁRﬁid@%xarYiﬁ%geéa%h %?{h% Ijols{lﬁlte WLAN location
pol ypepti de chain conprises a first X)n -G
so{ut@hr aganise thed satllidk inferraatfanrasitl shieating trhh a)qatlmabatsatb Ioe which of the
donmpi ained froma first pare tlb
PP RS Aendig: etins aetstes uBruliin M8l ond heavy
(00261 N varinaBhe cHsBiner@l iR MGFoff sHP te %&ﬁ&dpdéﬁfoﬁﬁﬁformatlon
anti body or antigen blndlng portion thereof;, Cis a
frore ahoyatdérst twecdifisteansatel biva ﬁmdet@mmwheé)ea WLARSlocgiarhsolution

froerpt?%ep se?vf %OSéﬁoPea%’rLAaI\égoec% ion s 1 nf(\%r:f] {nlecgudg ne% 1na(t1 é pgrs,'sﬂg’le

Wheq ﬁican@rasdiut(aﬁgmlasare mbh@fnsﬁfeﬁsanh ti saeddiste nﬁforrambn
wherein said second. pol ypepti de chain conprises a

[082Hond vOIR-spxae bty xue) Y LAM Kcation Sﬂbllthnscoﬁﬂﬁ‘ieﬁ@bt with the
0 BSOS OB 0 A AL o
po¥dnicstidatee tmﬂhd shtelfiind medsaremaenay aralndaécutioing Itlme obdrad] (888 receiver

froma_se ent anti body .or antigen binding
clogdr 1?%f‘PTF?’Fg‘rIé)é?£{eéVP§1\ébarsF RESIEPRFHM@hst ant  donai n;

[0()2%]) nispg. sbfn@keﬁ{boﬂhﬁ&tst Iﬂ?e RnGNeAS, st 1ﬂt$mhlSSIrSOItec%P clock

wherein said (X)n is el'ther present or absent; and
fot ¥@hrof dlmeels)ssnbte Wory¥ bssed gnsifign psﬁgmam cantberueéchassa iddication of

X2 is eith sent or. absent
difiRischehEse he R BN TR oShisner it pm ARSI yiongpf saelit
mﬁgkmﬁ@g&mgglchalns and two second pol ypepti de chai ns.

In yet” anot her enbodinent, (X2)n is absent fromthe
[082¥ond pdinyppesteibedinantss tlid qonsissnereet téﬁms@ﬁnadeﬁrﬁs reggjger clock
forF 8 h% qg' I o osstlepWi%%\?Basea 51?101]; If:srtlsntlatg a%%%%tse(fj & dn 1nd1cat10n of

BPENE he group native sequ
colﬁglstreﬁ@y Bawastha WEANamsedsmmmnﬁﬁtd@ Qgd eHe. satellits tmdaburements.
anot her enbodi nent, the Fc regionis selected fromthe

[0830up conlgisetiersgbetingntssubsegitially thesmmsantema SP grepiver clock
blﬁﬁgo snlge%dbqtut]gﬁ% télg% 5&&%“ ?él{]ﬁlLﬁ@tbﬁéeeﬁl p%\'s;lgih? I%%t}]rnate can indicate
a gdda-lbcptivapathatc of binding tmo anti gens conpri sing four

ypeptide chai wherein, first and third
lﬂﬁﬁly pept i ASORRE d%% PR UYHPIR XpFe e&te@a{ KBS peceiver clock
bidEE&s @he\/a[aqu{réd %télhfé FoEaVYn quﬁﬂ(]‘ bY&d éﬁgﬂtl%n dQRAD can indicate
obtained froma first paréent antibody or antigen
a poandidcaopestimader t hereof; VD2 is a second heavy chain

OB € BB SRR B R on

in61088 h dRkteloNMai N; (XI)n is alinker with the proviso
that it is not CH, wherein said (Xl )n is either
[083Hsent oin sab@@mbod@mtq #w) satallete apforaatioagiap drovigres whteilite
esent abse and wherein
o B1e8 1208 ) Bsoi S BEE Pou s PRElnsort se vo
[0084{ ) n- VD%—soﬁ}e (e)%)oﬂlmm thed MctWOl carSindlutle heighingoht WLAN
chain variabl e domain gbtained froma first parent
loggitomsgliony acsatdingeie the Aifange Femtsash Wé@qatwv@zlurlgn fp the
saR85enskatib@iugdpi n vari abl e domain obtained froma
second parent antibody or antigen binding portion
thereof; Cis a light chain constant domain; (XI)n is
a linker with the proviso that it is not CHI, wherein
said (XI)n is either present or absent; and (X2)n does
not conprise an Fc region, wierein said (X2)n is
ei ther present or absent. The invention provides a
nmet hod of making a DVD-1g binding protein by
presel ecting the parent antibodies. In an enbodi nent,
the nethod of naklng a Dual Varlable Donaln

- o o o ' o .



second parent anti body or antigen binding portion
thereof, are the sanme anti body. In another enbodi nent

W0 b@oflixst parent anti body or antigen bi ndi ng POF/UB2909/046504
t hereof, and the second parent antibody or antigen
bi ndi ng portion thereof, are different antibodies. In
one enbodinent the first parent antibody or antigen

(0B38)9i 19 _PATbRRntdN RS, 1R Atfod el fith18RHLARE WIAN fation
second parent antibody or antigen b I ng portion

sotdtene béivindh nohsll dissaco futha tsatgkite lobatlcal goduttonclor gkample 10 meters.

odi nent, the first second antigens.are th
103 gen. ol eThar TastbodiBnod eHbmpdre A B OV AS.
loBitied SGqutfbﬁi @Jlxingezplaﬁr%@&&aﬁ’& th g SAdTBtcabdakiof Qolulibhn, for example,
anot her enmbodi ment the first and second antigens are
ongithdusprthmetent.i gens. |1 n anot her enbodi ment, the flrst
par.ent anti body or .anti gen Ln ortlon th .
10BFHGS ¢ hersBR e Pt it MtaBfes e SREE prctie
pdshidnRiatse Beylliv ¢efIbdM9ld@fh bh%d&ﬁﬁ%@ﬂle%fﬁﬁﬁnt ADéppdedyeq@éncy
anti gen b|nd|ngfport|on t hereo bi nds the second
measifegont, apd tinetof sigpe hssnsEnsEM nent , the first parent
i body t
(PS8, D00, AR AR B A B AR b R
acafifacynof y WWLAN bakddgivsitioa cstiaata Gilsmg rseuethtamgmnnﬂig{g miformation,

.antjgen bjndjng portion ere hi nds second
m@ﬁéﬁﬂ@é@%ﬁ“ﬁﬂ%&?@# ﬁw&&am@udﬁ %I\L ggheéﬂ& receiving
1nﬁ§?ﬁ1'a§6’t§j Hof oY 'rr&ﬁ’@ VI AR 2EesR ?Bﬁl'tso n th ea{ @a@élhte?ﬁglt&ﬂﬁg module

second parent antibody or antigen’binding por
fot betamafg sagallete sefosnttenh fioromt tche tgo dificredngiclitésn gpgnd located in the

WA B S SR B LR M RS on nc o
mERIWLAN 2 RES p%%t@ Gihed f rigpictib@tdriauR: fRRontld MOdAE tduse the
Fab fragnent, (ab')2 fragnent, a bival ent” fragment

satedlitp rlmfgrrn@m\/ﬁmmaltﬁ 4t leaghteiot ffetentkestellsips & diiterating the best WLAN
10(? og%glu?}tﬁn tﬁrh 31 @ﬁlsgtgofr l’rr)§9 1191n ’Wﬁéﬁdlf)catlao%ngplttlg%% 2|Slsf|t :'139 of
[(mjma] VL an@ syhlc@atbadinscnds, tl& eﬁipﬁ@dtﬁm&élme@f[o amodilt dbweyhaving a
a dAb fragnent, m1um|ﬂedcmmlamMan o )
hY@@ﬂaOﬁaﬂﬁmﬁg SYHENERr NEDRYING Hlegicryrey @fr?aWrLAd% brssdappsitign gstimate
d
usHPRRIAE Bosi P B0 0y SRR 6 TRE bb s 8 OO R &R can
inpludpe hyb‘rldép((kmthmﬁ@mb&ulbhehlﬁh cat inpaxie atWhAN faodyle dor receiving

in%mnnt ﬁ! %%gglépo%lgn rng)gr Ita:g[gersg g{mlnfsg% s{ttglilltezg;:s%?o%l garglgcriﬁle for
obﬂlﬁﬁg REkine hl\forrﬂaml%n fﬁ‘o‘h? bt l%'ﬁ % didfdtdnp %Mh%s BPic 198 d in the

bi ndi'ng portion thereof and the second parent anti body
“@MﬂﬁnkwgbnouﬁmunmgapchﬁHEM$bhéNbéﬁibo@s&&whamnSba@dononeor

on red property.exhibit t he. Dual i ab
OB AN FRHOETDmrTASET loeatsd h g her i Bsg e seteit
inRIrRRE6H FromSths 8l 1845t 8o HITRM M RS eites® dBteAhink BIRIDEst WLAN location
ggraneters I n_anot her enbodi nent, the antibody
SO

toarfeane the sgt of pospiblet WHARY thlqiﬂesoélrtmp consi sting of
B R e -

a BalANahd batellipy @dbiet ldeﬂceﬁfz usihg Bayllitd mmm&rmmmtvyelgh WLAN
phar macoki neti cs, bioavailability, tissue cros

ach e RIS (APS) AR deGrtingoVd g & Pariv ragléﬁ ohthsdVRGN P saellite enabled
de%fgéoﬁ% dinl! std R0 'n{%%lﬂgmglgtg’ hf'at'lec'asm'évc} éa‘t’é'ﬂlt%mo pIJO{)lde a plurality

anot I ment I ng protein

nultlspeC|f|c The multival ent and or nultlspeC|f|c

bi ndi ng proteins described herein have desirable
properties particularly froma therapeutic standpoint.
For instance, the multival enf-and or mul ti specific

bi nding protein may (1) be internalized (and/or

cat abol i zed) faster than a bival ent antibody by a cel
expressing an antigen to which the antibodi es bi nd;

(2) be an agonlst antlbody, and/or (3) |nduce ceI

g, o e s o - o -



additional nultiple cloning site; pEFBOS (M zushi nma

S. and Nagata, S., (1990) Nucleic acids Research Vol
WaN09IM@P41717) ; pBV;, pJV, pcDNA3.1 TOPO, PpEF6 TORO/HSIH09/046504

pBJ. In an enbodi ment, the vector is a vector

di scl osed in US Patent Application Serial No.

61/ 021, 282. I n another aspect a host cell is

fg ﬁlfe(gﬁt'gﬁge Wcﬁthm{srb?tﬁ’ R, HBGbOReE heki htnfor Ee{bh%P based on

di ment, ost ce i's a prokaryotic¢ cel

thadtstdnea: fremitbd WileAN, ARdte thmpctsmb& datdllste Boa@obns oflthe dewce

at ed odi rent .the hast cell is. ukaryatic .cel/l.
0pElE ot hah oS atadimenty i miiRad gt mggeping e fy g fafeach
AP H@E’l&cﬂﬁorgélgb'ﬂi’thﬁptﬂsde&tdnﬁ& tAE 1061 Stth€ BEVice. ani mal
cell, plant cell and fungal cell. In yet another

[0842odi menin, sonﬁ@nﬂmdtmm the possibleesatelite dnvatens of the device can
L R
[0043]eVi Si alﬁ,soﬁfe edibollihseed a ﬁlgh Iwesgm Roasspohds tolad AMthat can be
enbodi nent, two or nore DVD-I e.g., wth different
clagsde thq RQS§lbk6§ateHrt@ lqs‘%mah@ Vacesu ngl e reconbi nant
t cell
[Ogﬁfjl bodi elél S 81 en &l’tﬁ tcg)(:s‘e(‘ fd RE§ %fllll?é;es ?E}%@e ﬁeﬁ% W&t of the
deBicd.can Tﬂbda.ld‘deat diﬁaﬂlc&rvdlﬂ)m ohk SrdePaf mngmfdds of the262¢1@g8area of the
7,429, 486. Anot her aspect of the invention provides a
ARet hod of produci ng a binding protein disclosed herein
[0944YPr i si sBHJeteH{HOHEn@W a%‘x@ v&%fl H Q@H&%@ﬁdsctglah%ﬁhﬁpcan be far
dlsclosed herein in a culture d|u nder conditions
freuftid sitehte cstompadefabe tdeetidyi sidhedeypeot ein. I n an

0B EH ot Tiigore eptndinpengs, dd PR AR R hERE bbb g0n 8 he

ddHRULINE-AH R |GcaRAN dt I Gkt cc AR BB MHa nlﬁﬁf)e/@aggv/@ ok cb{?@age area of
bi ndi ng protein produced by this ne?hod is a dual

thepdci fic tetraval ent binding proteln In a partlcular
[Oﬁﬁ'aom m:'\nltn so%%% %%{{ nf(i)efntt hfet Q %IQIQAID o({e ermnped?rh W& %gr from the
a dual speci ravalen

possibRGarE e lmﬁuﬁsdﬂsh@d@@cmpﬂﬁlﬁolsmanfoﬁfhetwgmehrmael% eflabled
blnding protein wherein the conposition conprises a
£

devisierean Re colpuleted tvitheut dath freanipe fa ¥ LANAYst al | i zed
[06&8&‘1' ng %%Bﬁfe mb%aﬁlhe?ﬂ ﬁ?ee\gelgﬁtlrc%h%e 130494 @he cons tency between
redi ent, east one yneric carrier. Ebr
the kaapbreof tlhla av IpANyAm arel thapodséhie sagclhtedotayions ofthk ectiec

DS TC Repp sy Soabngy sty apely el RELAN APs
whieh df)no e&wst&ﬁlwh%é gss%)ble BRbMi(18EPBHPEPHL d8Jice POI Y

(esters), l'actic acid), poly (lactic-co-glycolic
[08530]d) or IBI_sm,e epdjo;ilmdyudthhmwﬂmt@)on cpusistency with the

actone ol di xang ) ; pol e .
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vi nyl al cohol), poly (vinylpyrrolidone), maleic
W dfidgmoalkyl vi nyl ether copolyners, pluronic
[ogé’i]yo' s, g SQH{%‘eﬁboa n%n'ft‘;“tkb 2 m&Rbl &Jll e ga@ Lléngé]%ﬁtemal SPS
erivatives agen I'n, gelatin, nAyaluronic
re&ﬁil& clakibis bg leﬁdedmg thloy i oTegEy BASN APudsf aatigidial position
ysacchari des, blends and copol yners thereof. For
m@%h%ﬁﬁ@““@ﬂ%ﬁ$ﬁ@m@@ﬂéﬁﬁeP? sel ected fromthe group
consi sting of al bum n, sucrose, trehal ose, lactitol,
gel atin, hydroxypropyl- b- cycl odextrin,
nmet hoxypol yet hyl ene gl ycol and pol yet hyl ene gl ycol .
Anot her enbodi ment provides a nethod for treating a
manmal conprising the step of administering to the
mamal an effective anount of%the conposition
di scl osed herein. The invention also provides a
phar maceuti cal conposition conprising a binding
protein, as disclosed herein and a pharmaceutically
acceptable carrler In a further enbodlnent the
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| ung di sease, m xed connective tissue di sease
associ ated |lung di sease, system c sclerosis associ ated
WO pioengiiti al | ung di sease, rheumatoi d arthri t PGI/US2009/046504
associated interstitial lung disease, system c |upus
eryt hemat osus associ ated | ung di sease,
dernatonyositis/polynyositis associ ated | ung di sease,
(0BEA0r N’ SindbSEARDOBTAAR, AADobidIfcbSEERRermANDY RELiVG clock
spondylitis associated l'ung di sease, vasculitic
bial fof aewh dfuh@%PsTé a’sl’el,ocattwmsm blfeus:edlas angshcitianed distamge between

di e |nd ed i di sease,
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clbapsibd. ti s (antl-LKM antlbody hepatltls) aut oi nmune
nedlatedqépoglycaen1a type B.insulin resistance with
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I Mmune i sease assoclated wth or ant ati1on,
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whigh cghias ds a ‘th%\{ Wﬁ@ Wéﬁ%%ﬁ&érﬁ”manatwérfaqm angenware WLAN
ac%poﬂﬁ@ TEhid IR@ﬁgshﬁdtﬁﬁgﬁl%dul@f&r ﬁ%%ﬁ?i&‘r;a ulgﬂﬁﬁ‘ﬁ't}} &t pos@ble device

dneys, di sease, disco
loeatymh eﬁ‘dnte olsuise bmﬂ@nlsnﬂeﬁm mfonngﬁtuodlfmpaatﬂbast oo fidfsrent satellites,
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syndrone, pul nonary mani festation of polyarteritis

dfil’ﬂf’tsxstosa acute rheunatlc fever, rheunat0|d spondylltls,
) scl S| S S .
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thé I:troaﬁdﬁmcﬁ/d BaaeN Iaﬁd satdllhtlwéifahled dehice Bhagip W@@ﬂm@re satellite
aut oi nmune t hyroi d di sease, hyperthyroidi sm._ gaitrous

megsuEsTIAREHE refsonHy il WishN bressHpersion: dstegniagiew)including
esﬁ 28R %hgos’]}{i&&bf@% RELRXPALRNIAL LS edOJe'va%ﬁﬁélﬁ@V RPREARTE,

aco I C uveltl primary vascu t1s Vit 1 go acut e
pdsltmﬁrngdiyswms gathedrrrg)smtaﬂlﬂe iloverionli rr&:eaﬁemﬁnta froohali¢ast two satellites,

the h%?@gic'afl attq?%ﬁf ﬂrege:r@'g}riﬁ% glgtdl?%%ﬁ&é %rga Atclizd he WLAN location
es@ﬁﬁ& ﬂa@gdj&?gle r&g&ttécf drior N WL AR fﬂchﬁorﬁésﬁ(ﬁ{a@g‘ )%%Félﬁ i

l'ergy and asthma, group B streptococc
uncnlftantw aoer, haverrt aalityi cfgostabls I¢aatign soldeprseasd datcramuing the device

hr eni nd Thl T di ate
logaREa ol mi A AP BB sl Frd P e thogprciic
mPAufnen@Nd cancers such as lung, breast, stonach,
bl adder, col on, pancreas, ovarian, prostate and rectal
[085¢icer ara shewwmbedinesnts theanpthad pa aslude diding theamgertainty
m%%ﬂ@bgg A Abet al i poprot em a, Acrocyanosis, acute and
roni € parasitic or infectious processes, acute
[0bsT ke a, Inasticenbydihai, @5t hethbé vkenicudé Aldl)atingahié & LAN
myel oi d | eukem a (AM. acute or chronic bacterial
lopaiogcsiigate ustgithe sgibfcangasuicmenty o erehnoingionsthy giid-e,
nocar c
O o, RSBl Bl e R4 PEF SN AR ht Prcrna
SRS)rqcunezt dladkt bigs ofght eatglite memstimatenteat Hmh dridspoiatl. | er gi c
rhinitis, allograft rejection, alpha-1- antitrypsin
deficiency, amyotrophic lateral sclerosis, anem a,
angi na pectoris, anterior hoth cel | degeneration, anti
cd3 therapy, antiphospholipid syndronme, anti-receptor
hypersensitivity reactions, aortic and peri pheral
aneuryi snms, aortic dissection, arterial hypertension,
arterloscler03|s arterlovenous flstula ataX|a
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seronegative arthropathies, shock, sickle cell anem a,

skin allograft rejection, skin changes syndrone, snal
whomeld4iranspl ant rejection, solid tunors, speRCTE/US2009/046504

arrythm as, spinal ataxia, spinocerebellar

degenerati ons, streptococcal myositis, structura

| esions of the cerebellum Subacute sclerosing

(09891 NCePh@lshle SmbsUREIRE thSHPRbY bsh BEluHQ fsing the con51stency of the

cardi ovascul'ar system sSystem c anaphal axis; systemc
infenifdl 8Rffac@iver closhbnis of thendietlite mesystwaits tcodig@tnine the location of
h%gvenlle rheumatoid arthritis, T-cell or FAB ALL,

FUfGi ect asi a, thronboangitis obliterans,

[ODM]OWbOCYI‘il%BﬁE'eﬁlboﬁﬁffén@d ft% loEeftﬁ‘)ﬂﬁﬂ l48¥ES can be the grid point which

trauma/ henorrhage, type |l hypersensitivity
preeides themanst cqrpételnmm@rp@lr%’éw@pmmn dlgck hnmﬁoatheesafaﬂgvb na,

yrem a, urosepsis, urticaria, valvular heart diseases,

measurenents. g .
Vari-cose: veins, ,vasculitis, venous di seases, venous

[00&T]oNbOSI 3,501 T&hfﬂo@ﬂhélﬂs idwizd dfahd @id cati Bebasaden b A@akacy
i nfections, vital encephalltls/aseptlc meni ngi tis,

reqiifnens §ydbs localiphistehERioByt i ¢ syndrome, Wérni cke-

[0 lf@i]s akof fln%}éﬂfé reﬁ{B%dlannltss A alsccﬁiﬂaé}se Peglﬁlr?lﬁgﬁ}%gﬁ %E bbout ten meters.
rej'ection of any organ or tissue, acufe coronary

[Opmd r omesSomcethbodichicnt atlhtedo p ey yere dor 1hcmasmgﬂ1teaccuracy of a

Wik Boed eniition cotlinsr netag Pt A Eat i r%ég&ag{‘he system can
1né‘1{13@5 ﬁﬁeﬁ@g&mﬁg A BodAPLhPRIPPRAR ﬂl@&lﬁ@ AL RN information from

syndro stic anemia, arteriosclerosis, atopic
ONEGH @B Wﬁl@bﬂ accehe poats a;ndsa, saglllito ipsrtioeng eravmtd for gbtaining

B T R T -

mb@AS foraldt@ TS hYTRRRBF Ath LAY theew s AN R ARy Atiffle based on
aut ol rmune ocardi ti S, aut Oi mune pr emat ure ovari an

the gknagted,crior eptharWLAY lopatimctttimetcawherciryd pesadas a plurality of
0
po%? B}%nﬂ%aglgﬁoplﬁlgllorgs I )gﬂéé 11? {he%gﬁﬁﬁiﬁs&n%% Eg %}odgfe)e:}bf g%tlarrmnmg the
de&tvan@loaltl@ﬁ la§ theOWLAN Bchtiahgtimate thitdrbt dacibfads thesqadiigoi d,
clinically isolated syndrome (cis) with risk for
MPASIIPINE- scl erosi s, conjunctivitis, childhood onset
chiatr [
OB 2 S OGN Sy BPSAT HERY S BHLAATF VAN
pddithesiitatcel ithtoydtAY andsadbteesabied detiosandiissig the WLAN

her ni ati on, di sk .prol aps,. i nduced i nmun
POsHIPs| ey?ft“inétezi‘ﬁ éPrﬂIH“Elé%‘PS’(SIBB My ?alt?L’Jl tc ROSHIORSY S PP getermme the

loSMIARIFHRAWTIAN Snd SRABE! BEbIEH aew@é ythema mul tiforme,
erythema nmul tiforme major, gestational penphigoid,

[0668]I | ai n-IBapme cenbadmpngs, ﬁ@}tenfwyl ihadvdr g pcb%tghmg module which
coppar gt YL AR RO Y R BTl bR gy PRGN sccess

poi@ERhy tdlSuldEE FositidhCdstmaRbRRIWINAVNShd katellitddrRBled Ae$ice and
ocul ar inflammtory di sease, inflammtory

denyel Rratellitgpenitiesargmofivie ferrahiaining spieliite inforewsion from at least
foEQIrhg@ nﬁ?éa%l}:ltegl wﬁ]&gmqhg ? %eﬁﬁte IOSFIIOILIJIIlﬁ rnéc{ulle HISSéS the WLAN POSltlon

atoj unt FUit ssiau I Sease
esﬁnﬁmwhqﬁmaleposdiosﬁaseﬁnﬂ@i@@ﬁmn&smatal ysi s,
Langerhan's cell histiocytosis, I|vedo retlcularls

[08eRJul ar dBgemscatbodiments, élred:%téeqi ef delierpningeienicspeoiash ey in a
lopﬁfbﬂta%fe‘f'ﬁﬁ Jlaﬁgﬁ 8Fa Wﬂgsﬁrhng' %flﬁfé&ble@b‘%@%@ e Hﬁflﬁl@%letermlmng a
penphi goi e organ ure, myasthenia gravis
Win SN bty Sl mmgmmmxpectnd/ ocar gtitat, fontheWELAdDIocation eStll’nate
di sorders, neuropathy, non-A non-B hepatitis,optic
neuritis, osteolysis, ovarian cancer, pauciarticular
JRA, peripheral artery occlus¥ve disease (PACD),
peri pheral vascul ar di sease (PVD), peripheral artery,
di sease (PAD), phlebitis, polyarteritis nodosa (or
periarteritis nodosa), polychondritis, polynyalgia
rheumati ca, poliosis, polyartlcular JRA polyendocrlne
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Pol i osi s, Polyarticular JRA, Polyendocrine Deficiency
Syndrone, Polynyositis, polynyal gia rheumatica (PWR),
weoEvAR4ND Syndrome, primary parkinsoni sm pr oBCHUS20891046504
rectal cancer and henat opoi etic malignancies (| eukeni a
and | ynphoma), Prostatitis, Pure red cell aplasia,
Primary Adrenal Insufficiency, Recurrent Neuronyelitis
ob%ﬁfng%neagﬁ%ﬁl%ﬂt@ $totn at TRERY RS §RelNRRS dndHcRERARENe t@ﬁ‘%‘i&tcted error of
(synovitis, acne, pustulosis, hyperostosis, an
thoddcefion dtgrnBodtemdyervabiatiBe terndasiyteiapdfchasgélbte Bhivioking

I , Scl itis, i at.i ,..S d Adr. | . .
syp B ERET Dl © & T SaYGEEr S S ALt FyEioRs ve
[0(-“5'5]6 ase, 1gngad Qﬁ‘[b%ln'félﬁs? QO RENTRE QS rSm SR BB deh HHSWILAN

ankyl osans, Stevens-Johnson Syndronme (SJS), Systemc
lopaifonasimetsrapd thesiatatlste peyitioniogsystare myesermants epn tasglt in a lower

toxoplasm ¢, retjniti t oxi ¢ epi dermal necrolysis,
exf?éﬁ&s)\e/ré?rslél %ﬁ%/lgolc?t%olns(!e?dfﬁl{ﬁéo?Tunor Necrosi s Factor
[0B6giEPt OF , InK¥hAR clnbdlingdnil, éndosistthtancasitythtntsibebl @REhEWLAN
Uticaria, Usual interstitial pneunonia (U P), ) )
logafion gpiimpie andidhiansafellite ppoifieRing Systam maapyPmerds cag fosult in a higher
' adr - (VKH syndrone), Wt
exﬁg%%? g?g@g g%énlg'rag[ﬁi,lg%} &éﬁ%&]&g'ﬁnd healing. In an
[0869j0di meniin,someentbotlindm, esnsidterichef ithvvaedsummeants can include the
.antigen-bindin ortions thereof, are used to treat,
digtapfedtctggen; (e AN POYERPINEAY B iefeber s¥ERAtingh @Hggion of
ps BRI BIABRE oA D &talﬁegﬁgiﬁwﬁﬁg sysiedl rdaRRenihtsi
conbi nation w th radi ot herapy and/ or” ot her
[08T@nDt herlapenkiconbadamings, thencompmisteher ofabpedermnalHEPS receiver clock

i nv [ rovi des a nethod .of treating.a.patient.
fog (e ARG R o Sty CodRrd iy PRisSubEh Gibisincy
beAHERnthS VeI ARG a8 pRRNQhstinBR 2Rt Mt eI e Ph @S ments.
di scl osed herein %efore, concurrent, or after the '
[08@Hi ni st rlatspon cotbodinentso iy mefdad cannigclyide en sxpagtaderior in 2
I.n. aparticul.ar \oren hg..sec ent. i.s .sel ect ed.
of isfRBls TS oEERE ATy shiPMiS SER0Y AR ipt RePERRHRthing o
WaANWb kel d6datibn cqidhidtt ERSHEEPttsd cAPELBIHTAOS foil the WLAN location
sul fasal azi ne, am nosalicylates, 6- nercaptopurine,
esgigtch thepnethed candpelyde defomiiaing)s satpkts based dogatinn 5tiragts and an

ex{ﬁﬁ&@& L N&tinAleSH ﬁéisgt%llit%J ﬁésﬁa'lé&h&? estﬂl%%ﬁ& B3b8 can include
romboxane I nhibirtors, -1 "recept or ant’agoni sts,
dearininihg tHe dxpoodbderramdfithd loe&icnr dekdrmnatiea dpteoaluanhipsthe
rowth factors, elastase inhibitors, . e

CORySTCAT YN thE MtEL Kot OB HEONER! logfionissiinats to ey iAs pesitioning
sy@orTDBatioh Bstitbeidn | L-2, IL-6, IL-7, IL-8, IL-12,

lL-13, IL-15, IL-16, 1L-18, I1L-23, EMAP-11, GwW CSF,
[0FTH, and IRBGRAC carbodinouits shagfos@ioR, csBDte v@the @BGr expected error

19, 5 , 0, - 0
copig ep g an e oviibnst PenyEe N wbrbTps i caee
[007RaNYCi Nip sBMeRRIRAR@E tihehbd cad BEhdP abicHLInidN¥SIA Bepected

I buprof en, corticosteroids, prednisolone,

I @ greddsaiondetesminatpn by comparingdbn YdsaNdoeionicstimate and the

s R EPRRL SE PN B SN T ' ps, AP ki nase

[0074]i bi t Orls,solk-enboldinge@iiy/ €6 didieht @sayuIremens ibbivwieeh he WLAN
TNFaconverting enzyme inhibitors, T-cell signalling . .
lopqﬁwpkgv,s‘rtuaﬁ‘@,anﬁgl%eaqaf PPEIAMES SYHEHN A EPR ,estlrnate can resultin a

lofét E3RAAERBEm B2 M APadOhinfioRer capt opur i nes,
angi otensin converting enzyne I nhibitors, soluble
cytoki ne receptors, soluble p55 TNF receptor, soluble
p75 TNF receptor, slL-IR, slIL-IRI, slL-6R
antiinflamatory cytokines, IL-4, IL-10 [IL-11, IL-13
and TGFb. In a particul ar embbdi nent the
phar maceuti cal conpositions disclosed herein are
adm nistered to the patient by at |east one node
sel ected from parenteral, subcutaneous, intranuscular,
i ntravenous, intrarticular, intrabronchial,

o s . e



delivery, and treatnent of patients. That the present

i nvention may be nore readily understood, select terns
ware@defsined bel ow. The term "pol ypepti de" as RGEUS2009/046504

herein, refers to any polyneric chain of am no acids.

The terns "peptide" and "protein" are used

i nterchangeably with the term pol ypepti de and al so
[0hFHIer 1O 1A BRIl G bolis B MusRRhAts HEfochhEWLAN

pol ypept i enconmpasses native or artificial

loprtwnestisatepnd the sata‘llntagprrstmmng nystpollgqaept edenan edrogsulom a

. rotein seque de may be nononelic or
lnagrﬁﬁ%?ﬁ%iIﬁﬁéngFﬁO%%ngg%ngﬁh ®herein is intended to
(087610 TP AS S[nRB Y R&Mol Fer) thef do%gﬁiéﬁéﬁoiatﬁg eé’rﬁﬁét@d"éa% include the

(including fragnents of variants) thereof, unless
digemrerbsivseendbnsatel Hicqroediobipgsysicexpcatipy estimatgand enVEAN

eptide, . a fra nent of pol ypeptide optionally
poR i By RSP TEMiuR: | Buoue br nont§near ep! t ope

[0077]p0l Y pelptsbaie .cmBaginiings; kikembabd 8af inekde thetihRrall SPSasdeiver
one_epitope fragnent can be confirnmed using. ordinary

clag; fior then AN based pardon pshigisheanchsised aean wdicpgersef consistency
t

bcT\gQégl otlr% I\Kg}]ﬁ%ﬁ;&gm gﬁ{a{;'grcgtlﬁgﬂcdﬁfi élgééétﬁtbl@t% &)?Elilbl%ﬁ@ tsysqgﬁ Y8cation.

[0078it | guouSoranNtmMbodticaks relof tak syeantforibawisi@Pthe accuracy of a

cont guqQus am no. aci ds. riant. of polypeptide is as
G0t bRsdaonare PR 3819%?%?@%&985{0@61%&%@@ on. gphe system can
1ncl'u§9£1 ggﬁgorﬁﬁ yRapki 1ﬁiﬁudlh§ a3VPAR @bfuIe Toﬁ@céfﬂﬁgﬁﬂfgﬁnatlon from
y virtue of its orrgin or source of derrvation
onesor mrmre YélsAbiamted pwnttshtorr:atcuram 4 WIaAN dedative dstomatporsetdlste

pes R RiESaRe [Problainifs MBI B S s Feapt tavodtffrent

safil@ed, @fd ldgdc R¥Re@HS@d pbYitidnife nbodl oY éet@ﬂrﬁlﬁﬁirgQHé expected error
speci es; or does not occur in nature. ThUS

ofgy L@@@tpnn dpecrhiggationdyeiveluiideg thy cgwfttmu of gt @telhte positioning

sy ERL RS e RN B0 Rhe A LA b

[0079ol at ngorﬁdf afbddimcnatreltltd ¥ spssa ct“@rahaféaﬁ@gm Reirscy d¥ a
rotein may al so be rendered substantially free of

Wﬁeﬁlﬁ PaieH posisian eytinaie ¥ BapBAER ROSBiPningg P Brmafion. yEhe gystem can

|
RS R RULL LGB S50 SLEA M KA g g lon rom
oneroanGess VWit A Newodess ipomptseandite mlca]lateeap‘éfmm pesitibn esinaate, a satellite

BBk 85 PRI LY, S e o nBLUr ALY, @spQslat ed

sa&ll'l'itbi {oc@ldu®hic § §£%Qlﬁ'th¢{%ﬁ10ws{1m§féom lb@lctlg@at&f ih-the posmomng
Biol ogical activity® as used herein, refers to any

modhde o detormirimghee empeddddodrogiof dic lpcajpard[cteerglr@flolaby evaluating the
cogglstg}%%w%téa %ﬂﬁﬁ%{ti)ﬁﬂ%{%ﬁy?@@é t]lr?ﬁﬁ:? ngtgﬁg% \%LAN/pésmomng

Syabﬁ“g&u@@egﬂM%%ﬁtleS include but are not |limted to
bi ndi ng receptor; induction of cell proliferation,

[0P3Hi bi ti g semereHQaOdrmqms, ithsoethpd fog d@fermtmec whtheyd yéedlite
t,Q IVI
e et B PR G Py IR BIREER afy oPegiyep gt
s@l’@rﬂsﬁc&lﬂhﬁclu&dﬁ&qhﬁfn@&aﬁcﬁﬁé aichdugcrabmiel o at Okast two satellites, wherein
‘specifically bindin as used herein, in reference

the gatele mﬁ%SéremlrSdﬁcl@}g RApplgE freiepey MepTustrags, agquikng a rough
esARRE H9odibh _of‘ﬂ%%%ﬂ e ‘éﬁ%‘i@ac@évuﬁpﬁﬂ &¥eul @%Pﬁﬂt%ai R€quency
I nteraction is dependent upon the presence-0
offsat of atdlldte eaghletdeviee. (e. g., an anti geni c det erm nant or
epi tope) on the chem cal species; for exanple, an
ant i body recogni zes and binds to a specific protein
structure rather than to prot®ins generally. If an
anti body is specific for epitope "A", the presence of
a nol ecul e containing epitope A (or free, unl abel ed
A), in a reaction containing | abeled "A" and the
antlbody, mrll reduce the ‘anmount of Iabeled A bound to
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amno acid residue is replaced in the constant region
of the binding protein of the invention, for exanple
W0 b@fe41egi on, such that the dinerization of PCEUR®MAYY46504
chains is disrupted, resulting in half DVD Ig
nol ecul es. The anti-inflammatory activity of 1gGis
conpl etely dependent on sialylation of the N-Iinked
oggycan of it BfcltBolifn ia aEALinod Bh RERAL SGuAINAAE Doppler
requi rements for anti-inflanmatory activity h ee
frefprereymnpesdrensanthtotahetuna for apteHivgmioscreentg@ thecinferzay irentency
an be created, ereb nerating a fully
f&@@@ﬁﬂ?ﬂgﬁ?de§F% P%?%ﬁ'gﬁﬁfch with greatly enhanced
0992(}67“3)’ (bhe r&hbo@in%nts &e Bbthod 2APRLILSE ! d&RfRining that the device
373-376). The term' antlgen blndlng portion' an
Eaﬁﬂb@@ﬂﬁ*bgdeﬁﬁmEDMMEQ&@BE@@WEp@wﬂlon ), as used
ei n, fers d nore. fra f. an ant
[Opﬁg [ et al r§0{nﬁ 3188 men s tlbe rg%ﬂég(ﬁ £8 Clél lltuae getﬁtanltn ?Eltotﬁlg device
is 8fatibALN if thé il@Sal ﬁd'thVFﬂsef Mbadﬂk@te@lﬁt& llgﬁibstlahtnﬂlyrtﬁe same
function of an anti body can be perfornmed by fragnents
%#ea.full-length anti body. Such anti body enbodi nents
al so (L
1008, 7 o pep e SAEEH fns Il XRERr Fogudley can pe o Doprlsr
freqpiercydi drfespaningatotm@entent dxthopdtelitcodnabicd devige 6f rgithat sne
nconpassed within the term "anti gen-bi ndi ng portion"
mp¢ PER'O¥ht i body include (i) a Fab fragment, a
[Oﬂ@ﬂov al enf, b Q%%leﬁé?ﬁ’ss 'thcet Ih@tﬂo&’f:aﬁ ﬂﬂ@lugg 1m%45hegn1£&gwer saving
domains; (i1) a F(ab' T ragment al ent
feﬁtﬂ@g et Whﬁ@f pcmlm@lmgwstéab Iqasegiie thebsatdl ik edaltijyd device, if the
di sul fi de .br e at. the hinge region; (iii) a Fd
OSSO IR ToBHSt he W and G dome ne: (1) a
[0686]f I a0 MeRtsofR REIbDHInG L khel fifvcYkadR fe\fﬁh&%’ﬁﬁhﬂcﬂudﬁ u atlng the
S|nqle arm of an anti body, (v) a d fragment (War
degice,loqation gy often {arexgunlebanresaginuigy by the LAN posﬂmnmg systern
[0 klﬂl I cati i ane emgoo({u%gﬁ’td' 1Aée)to a\gﬁgslt?c::nq &9 %m%g wh%{hglga Satellite

vari abl e
enabrp |d@i’fliemséﬂtati0)dd@tl@rrﬁbaf$uﬁ@g eIl CEBEfmenclﬂdiftréberm k&xellite
al t hough the two domai ns of .the Fv fragnent,
signals. abhe sygfgecran d@clw SRGsHoang Hadds mthdé% %éﬁﬁelbt@ posmomng
0
{)I nggdr} otbﬁa‘?ﬁlﬂg sz{t es tﬁ'ﬁ'ﬂ{l?nﬁ‘gﬁl éﬁe gptgvsoa(gﬁé{éhp%ttélﬁtes, wherein
thp Ba:ttldi'tenmeeimrdmemm mhlluddﬂ Dbbpleﬁ/fre@redcy/h‘leaﬂlgemﬂﬁs gal Ibgicdocated in

th% §a§%§?€o§‘é@n§‘g§no ?u la é o G%I 3 %ﬁ%@g I;I?elagureh/lents to

acBééit 483 ftibre nRRA @Hﬂn‘arfreg]%lel?dy offslt@&%)ateﬁﬂe enatN device to provide
Acad. ScL USA 85:5879-58 h single chain
a mqedb@ppé@r faaqeelaiysandldntesmdmmg thot the devicosptsimearyvf theidevice

&rm "anti ge binding portion" of an anti body.
D@pﬁ%rr TSEFHE 18151% anl e chain antibodies, such as

[0(188 bodi essghEcBbSRMENS PERRSS & %et@l dfp Qét@ﬁmﬁfn% the position of a
bi val ent, bispecific antibodies in which VH and VL

Wiarhh ambswlbte@ppﬁ@gglgdyﬁﬁrnangblﬁ@ ﬂ@wmw%@haméer@ﬁai ¢f, the
envﬂ%nr%grlltqg w%ulh tﬂkﬁ VlE{l Rlod ?edt IS rﬁgﬁ&i an’in dg ¢ tfeé)[{ng WLAN APs
R onalns on ﬁe sane C%aln,

ntrhtfgreQﬁYhef deﬁdengthimﬁlgjéhﬁﬁbﬂlﬁeﬁtal atdctenistics @@tﬁﬁheﬁ&lﬂlbaﬂytabase
domai ns of anot her chajn and creating two anti
c

bagechen ths WILABSAPs deteged by thadieyicee%nd dofermgtinghe i@f%‘)ﬁe the
WG pr 868l O ning no30 SHY ol Lt BFhics

bi ndi ng portions are known in the art (Konternmann and
Dubel eds., Antibody Engi neering (2001)

Spri nger - Verlag New Yor K. 790 pp. (1 SBN 3-540-
41354-5). In addition S|ngle I¥hai n antibodies al so

i nclude "linear antibodies" conprising a pair of
tandem Fv segnents (VH CH -VH CH ) which, together
with conplenentary |ight chain pol ypeptides, forma
pa|r of antigen b|nd|ng reglons (Zapata et aI Protein

NS AP\ AN A NN A NN\ "~ o a



i nterferon-al pha, -beta and -ganma col ony stinmul ati ng
factors (CSFs) such as nacrophage- CSF (M CSF);

wWQ@er@snkaetyt e macr ophage- CSF (Gw CSF); and PCT/US2009/046504
granul ocyte-CSF (G CSF); interleukins (ILs) such as
-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9,

| L- IO lL-11, IL-12, IL-13, IL- 15, IL-18, IL-21,
[Ob F-] | bnZdme! ehfb%almé?lﬁ nvﬁ@ﬁﬁlgﬁthlscllfaﬁa%e‘i’fm?s%g s@ected from
alpha or TNF-Dbeta; and ot her polypeptid tors
the golupdongstingrofaledsityi df Huildengsinéacithe ARshaigieahf bherdings ndahéhe AP,

ter Ki includes proteins fromn ral so
arf s b AREEE 1 P P e BFD PGBt 5 DT Jation
[(mml val enfaSofe chitdiadnty §f tHEAMABEEanDE Ridrfifed (3188 it &1 fiban
linker" is used to denote pol ypeptides conprising two
cagy omyiiredeyidenoll ladstaminesifsdips slop diasgsiconapie Yelph Nawsitiondig system
alond are used to link one or nore antigen binding
portlons Such |inker pol ypeptides are well known in
[00oH art (Ineenk-cthbodinedntd, dthe d&ice &in R dete(rﬂﬁ&ﬁ)to Be @€a suburban
Nat|. Acad. ScL USA 90: 6444-6448; Pol ., et al.
10@81@949116 Jeyige pill detprming jty pqs@zs?ase@a@ﬁggﬂ S@fe;l/hqe iPAKEPRINg system
d+ clude, but are not limted to, AKTTPKLEEGEFSEAR ( SEQ
"NO 1); AKTTPKLEEGEFSEARV (SEQ ID NO 2); AKTTPKLGG
[002HQ | D N@sok;enbAHiTdid, @6 ¢nSEQninEnthihadicteriSASTICRR be Sk€d by

thwt'd%e I?Q)Q}J@RADAAP ( Sgg §‘E@% a‘the th%)i toagsRﬁDAAPTVS ( SE%[QLC?GVICG

[06 Q I'D NP sofhbenmpOidiL %%5§%Wnt§ﬁ%@réc@rﬂ§@s Hbe used by
P (SEQ D NO 11); ADAAPTVSIFPP (SEQ ID NGO 12);

tha W@N(}@E@ohihgl‘ﬂ@temiw sel&'MAAﬁ’@V@d feRRBtIBEQotdDioNOf tHeddevice.

KAAP, FPP. EQ I D 6): ..
oS (58 BRIt AR (660 LB, il
th&tddbh 6@!5@\11&8 WNHg chlacteNAdsAT Y A n e Qn WA NG he 21@‘)7106 is
ASTKGP (SEQ I D NO' 21); ASTKGPSVFPLAP (SEQ I D NO ,

locmmmm@@&d(ns@@qsmomg majule @EN@%MLAM@@@
KELTPLKEA
re&%ﬂfm% n(lggboi RS [é%@?cc’&ns ?!\K%lts 1%zl|’ud161§|enwronmental

chagatkriafids, aad@bdicllief Iﬁi’sﬁlohﬁlg&nditﬁﬂw for @btahm@glﬁat@lhw iRformation and
constant, domai n, Human | gG heavy chain and |ight chain
logisriegasask in dlsnpasiicaneo e éOTSd@&fuf@HE’é%W&?@eMﬁd\ﬁﬁ thenWELAN or
s used
safifre pRBohiEE By R By MThe SNIAR AL araTheic?
[Opﬁﬁul at i dn someulbet amdntg Itlieymbthud) gememtsn &mtstdbddy @$ an internal
e., the indivjdual antlbodJes conp
Cl%‘p‘?f aRSEIGHG PRSITIQURE FYSHAM ESCERBE bY bY %M@@C%PW@ (Py’s) can
1n9198éjﬁfahﬁlﬁnm§ttl§é n@R%al Rk BB aBEoRF BRENE pbiltiBHiAL 'éystern receiver
amount s ocl onal antibodi es are high Py specift
bybesiimpordi arexdre Va4 dii ABs as wifargoe. ant i gen. Furt her rmr e

Lh.contrast to | ycl onal tlb reparations th
10D al |5 TisRERSHPON PP s o e Sl Gk ggoracy an include
ma@atins bndbf hercatic MeredIbNGH & r&PRisicARB $ransBACH bMABVLAN AP

directed tgalnst a single determ nant on the antigen.
anftyecaiendi Uyi tee satelbrordstiealng systemoeceiverbe construed as

ui ring. pr t r

1008 ocr "Ha0RE altoR s WATWERDY AP MR B BB 618
aclc’(MaeylHﬁ‘@yﬂcﬁrdnﬁ]ﬁhgldfﬂharshlehﬁdp@ﬁtldﬁﬁﬂg mtmaelloalbl e and

constant regions derived fron1hunan

[009$funogl dBEPMS cEbygdEnits theryd- Al Mrpaaﬁ@qlm wéellie popigioning
coded
el TR T NTFL RoLEaHE S gk
mut ati ons introduced by random or site-specific
nmut agenesis in vitro or by somatic nutation in vivo),
for exanple in the CDRs and in particul ar CDR3.
However, the term "human anti®ody", as used herein, is
not intended to include antibodiesin which CDR
sequences derived fromthe gernine of another
mammal i an species, such as a nouse, have been grafted
onto hunan franemork 'sequences. The term "reconbi nant

.



i n which human CDR sequences are introduced into

non- human VH and VL sequences to replace the
w@paspondi ng nonhurman CDR sequences. Al so " he@EOB26%1046504

anti body"is an anti body or a variant, derivative,

anal og or fragment thereof which i munospecifically

binds to an antigen of interest and which conprises a
(0DOATEWOT Kin(SDIR% chftdlRALr VL SAPAPARY 1 chindc 1B icBfAral site to

aci'd sequence of a human anti body and a conpl ement ary
sydelirenizt miithghe sgq:lhte roSibRhinlgaystag dedbst antial |y the

no aci eque of a.n ant i bod)
ORI RSP R o it i B AN AR, AP e G s Rt Glock
aceligey sﬁ 8Sifig tu@ a@cu%nﬂ%hl‘&c@lﬁto@%c@ﬁleﬁc' d sequence at
| east 80% | east 85% at |east 90% at | east 95%

[ﬂéﬂlll east 198%17@ remodingends, tleousthaeé il walude @eomengaﬁﬁ)méhe WLAN
u f a non-h

FQD onea G et 816 aCCuI'a%}ls?fugBl ematl OSa 1ﬁ¥[8rf or, GtXpF eeadéJ ?I'I'OI' o%ets

I'ses’su ant one,

tlrﬁﬁ\@ zh}(pdet‘e@hhg’ tlﬁl\iﬁg m¥@ikeaidngs ﬁl@ﬁ&ihﬂﬁ&elﬁtﬁﬁhAI\FAPs to &drdet And

2, FabC, Fv) in which all or substantially all of the
mgpRit dgisaiite BreieByRETaY daskdwasef a non- human

nogl
O ot oplR o Gjmerig B b DAL IAECaBng L AN APs with
theﬁccmrzh:tynﬁ intemalesedlacdy i gher dansiensitdliseguedre8.acturagnof internal
odi nent, a humani zed anti body al so conpri ses at

‘”P K a portlon of an i nmmunogl obul i n constant region
[016%) . t y%%@h{e%rﬂb%a{m&fts FdWIRIN APARRElaRiki al AP‘ and the

some enbodi nents, a humani zed anti body contal
mumeipkl 4Rtis Wmahmnasd wethla saglldt pbsaemmg Rpstara ploabl e

in of a heav hai n. .The i nc

10FRE" oy ' 1HARGE Sbeditnials et T Rkos L B S Farsi B g melude
aqngun]f&avéone enbodi nents, a humani zed anti body only

contai ns a humani zed |ight chain. In some enbodi nents,
[040Fiu manl Zagomatcinbodimants, S@@Httgpmtmlmmmwgreraalh@awts internal
clocI]ﬁ%las b 1tlsn§£gnel gr' rMors WEQN@% 53 efergncemh% %jrpg nrtn]'bgé) ﬁx{ents the

a hurmani Zed var |

Vwﬂmaﬂnpamdm@mmﬁmﬁapazxﬂ_heavy chaln The terns Kabat

nunbering”, "Kabat definitions" and "Kabat |abeling”

are used interchangeably herein. These terns, which

ar e BREEB GHISASIPITHONHE AHE SECERALGIERV S ¢ ot EHEJPRAWINGS

nunberi ng am no acid residues which are nore vari abl e
[0@06]e ﬁypem@afr q‘:(vfmlef)e unHemstaoding |0f am‘icms ea&iOdim@E& efitbs present
n Ff\o éfec 1 oxg d. haj[ f@qr 1 ec%eﬁo f ¢ ctipn with

}Sﬁ?ﬂ Bo §§ 15 1HH0E AL Ah iR ‘?’1&58‘?% & %é‘l‘%‘o‘fl PR%%&‘P
th@ha@hqmﬁ%ﬂ HravAass inNvtAelad, ScL 190: 382- 391 and, Kabat,

et a $19 1) Sequences of Proteins of

lﬂﬂﬁﬂu noFemie hillustieies adieh-levelarchitgrtorenf 2 WLAN payting wistem;
o A2 IR SR DL UL L) kPR v anes
mhjﬁé¥var|able region ranges fromanino acid pbsitions

to 35 f am no acid p03|t|ons 50 tao 6
07; 5 r&alr%%rfl traich @ SEUem 9o vigmeaWidoN 1P3 mffﬁalfated
sol (#onlac S8 gh@g é’@ﬁlbé&lh{%nfs%'tﬁ’endlséﬂ%‘%dQﬁﬁﬁ%&\éﬂz{t{e@b' e
region ran romanmno acid positions 24 to 34 fo
[UCHRI &rduno4 dbistratee si txaomye 60sdertihg afsolutiCDR2twean @0551ble

' acj d posi.tions to 97 faor
W R 35lufiaPY B BOLeS psmuemerds fHE Srgedientsapidigg to some
erflQSdBh B0 bNthe [IBGIRBd Withd¥k hadiBt i body vari abl e sequences.
There are three CDRs in each of the variable regions

of the heavy chain and the light chain, which are

desi gnated CDRI, CDR2 and CDR3, for each of the

vari able regions. The term "CDR set” as used herein
refers to a group of three cbRs that occur in a single
vari abl e regi on capabl e of binding the antigen. The
exact boundaries of these CDRs have been defi ned
differently according to different systens. The system
descrlbed by Kabat (Kabat et aI , Sequences of

-~ o2 a g,



structural characteristics, and/or specific charge
characteristics. An epitope is a region of an antigen
w0 baw/1481bound by an anti body. In certain enmboRCTERL089/046504
an antibody is said to specifically bind an antigen
when it recognizes its target antigen in a conpl ex
m xture of proteins and/or nmacronol ecul es. Anti bodi es
[0R{H S aF%u‘ir@S ilRlsRel @ s&ﬁ@m %@I’Tﬁtegpdtﬁl fSW"‘LAl\If p$ Qﬁd SPS in which raw
anti bodies cross-conpete (one prevénts the binding or
SRﬁmhaamtam@t&adrf: eoividdd t VELANIRS Ja selavt Hddiesti sotution according to

stru ral initions of .e es (overl appi ng,
soBfe RS e AR IRD PR ve. but fonct onal
[odef]i ni FigQRsSe ANRLRkS 8N e@ﬁ;ﬂe bELGAARE; a381utBR be@ReR FBAMc

structural (binding) and functional (nodul ation,

WEgip&ispludions b@pén@tSQSspomble seluipnisagcorling iolsammsmbodiments of

onane sed herein, refers to an optica
theﬁéﬁ uﬁk?ﬁm?garloms for the analysis of real-time

[0@13]8 peq?ig‘ulrw iNiseh®RE bih OXEMBIY ol &%} @it KYist St bEMALANMPs based
in protein concentrations within a bi osensor matrix
OIF IgR SREMBPWI B RCABLITR P Embodipaeninef(thy diselosed subject
1néﬂ;rernatlonal AB, a GE Heal thcare conpany, Uppsal a,
weden and Piscatamay, NJ). For further descriptions,
[0sB4 Jdigmeny illisiraet aalsterh I@9AB)egiing VBL AN-PChndSPS 51dd using raw

Plér%gésgreg@ep\] d rt]sS %qqﬁglg &’ﬁ meof_ﬁ)e galt%lp’geéf‘?og g'e(leicg Iggg:t ojh 1 IF Vgl ,\]egPs in WLAN-
Pﬁ&‘&%&f‘h& to SmbdRibbaimeRNgr Hhe '&ﬁ@ﬁ)@&i S m]ect ﬁltatt@tl (1991)

Anal . ochem 198:268-277. The t , as used
[OhEFlei nFiguse P miwstrdtesl atsxasttrreff@rexamlmhg tl@riocrmoe estomate and

un&%{t@ﬁ%%&oy(?:\lf %& ﬁ% X\P[a%]g Ige%%ilggﬁg$ ?ﬁ (Srlﬁnr t%glgi the %Qst estimate of the

lo8dHonRAdheHlel daefee ‘é@éﬂ?&lﬁ% tASorhSeri BUMhchtd oﬂlﬁ Adosed Bbject
"Kon" also is knomn by the ternms "association rate

In@@ﬁstant or as used |nterchangeably her ei n.
[01%] ts %%l c e@ ﬁ ? gltle 3tlslgee Eolrnegilan a%h% l tlgn e%%ate?

u@eﬁtmgrpraﬂd%by mdyN &?Elag’iaiﬁst SE® nﬂbl‘d@r ﬂosfuﬁihamedwsttrﬂae ofthe
%uatlon bel ow. . Anti body ("Ab") + Amtlg n .
IOQa 8y (d,n)lqlgg,Le ,Q@Vlcq'ﬁ@ UpiBE ﬁljle gl pethod gecqidiag thaqras pmbediments of
théﬁk%%@ﬁﬂu%gmfﬁﬁﬁ&~t° the off rate constant for
di ssoci at'| “di ssociation rate constant", of a
[0b1Hdi nd 1gm|r@l killus{r&tega sysiam éortintogdying WIQM\It-l?ﬂEanchlQS, Jin which

ant| en conplex as n the art. This
ranﬂtimF Feé%et ¢ Heedd M%ﬁn@tﬁl egﬁnaaiﬁta‘?%@ilyg to some

erﬁﬁd&%&ﬂ@ofﬁﬁ%%ﬁclo@éﬁ b&?&tﬁfaﬁéﬁpar ation of Ab-Ag conpl ex
over time into free antibody and antigen as shown by

[0 eqlisguroh2 Bhistaies Abysterm@err-lnw@ratxgg WihaNtRs md &S, in adich as
S rein, is |ntende qui | i ri m
WEPEE S A g et oy g i i larsfiah fianfSratding tome
erﬂwdﬁh&ﬁsiofthe@ﬁcldsé@w@&t gRasyrement at equilibrium or
di viding the dissociation rate constant (koff) by
miﬁsa asEairal 3 dhls‘ff@t?%alt@f@@m}mfm (naseasingFseuraes oicthe estanation of
[ e co
exggél}lgﬁi ?1%&56 1% SOCI lgc{ ‘?}g“ncﬂg:?és ﬁ%ﬁ{ng{éorne gclf ?&ﬁ%o S%ﬂl% ethlﬁbodlments
(ﬂhﬁ@d@&ﬁﬂﬁjmb&chmmﬁﬂng affinity of an antibody to an
gen., Methods for determ ning association_and
loaz@soc Fa&%h‘l Hisatenn SYSiTR SOrdRercysg aognaan of theepidmafion of
o T A S DR B oo embodiments
ofphy disdbsegl sobjectmétteer s at equilibrium O her
experi mental approaches and instrunents such as a
Bl Acore(r) (bionolecular interaction analysis) assay
can be used (e.g., instrument®available from Bl Acore
I nternational AB, a CGE Heal t hcare conpany, Uppsal a,
Sweden). Additionally, a KineExA(r) (Kinetic Exclusion
Assay) assay, avail able fron1Sapidyne I nstrunents
(BO|se Idaho) ~can also be used "Label " and

I T e T a o



The term "pol ynucl eoti de" nmeans a pol yneric form of

two or nore nucl eotides, either ribonucleotides or
waelewi#pdtt eot i des or a nodified form of eitherP@yps2009/046504

nucl eoti de. The termincludes single and double

stranded forns of DNA. The term "isol at ed

pol ynucl eoti de" shall nean a pol ynucl eotide (e.g., of

T ‘ ! P
[Og%nnbi ng%%ugﬁi\%a‘hlleur@g%t?%/ Q%ﬁgeﬁ ?Qbr%'fdtighﬁ'ny Wl€r ®PT¥on based on two or

y virtue of its origin,
motessatellged atcedinptioysnoelcetoduecnts of tho tlisaeswmiciuajeetimaibterh

all or a portion of a polynucleotide with which the

"isol ated pol ynucl eatider i j ature; is

operably linked to g*?%ﬁ&ﬁﬁ%?%@#ﬁﬁ%h?ﬁgt it is not

Ihked tq i.n nature; or does,not occur i.n nature :

0828l o Fribop g B BRI R, mfi Hretilep Mt Hntcgrating o
WLANBERE FoSitioRing sy temAWIUENFS) aaE b date R €B488 p6SARSHhE system

of transportlgﬁ anot her nucleic acid to which it has
(SBEt® driaik edybilhposiygpensysicast Hn integrated ok Axbridisystaphieters to a
BT o i e LB BB P B0 e e
actirfaey of the ®6tiioning add Vélbéty MeiBcaring Whiifésunddhld ddcaral of

DNA segnents may be ligated into the viral genone, . .
CXPEFERPIRORASEREICs A © TEAFAISPRSUBICININSH BRIP4 epIq ek insthvidual
sypfamPubiRite £, Mcibiholfdt Blefl ahARCPS inisPs 1o
creaph hgbdid posit@ordngpissomedn addmelSPSmesatontea)s. as@hbther input to

. - epi | i
B o T 2 0
medALF PG AR thHbPoREsRABHes € dssistihed WHEREBY tPherease the

replicated along with the host genone. Moreover, o
accenatpphposganassmarce HEEpanl satafnadi wsec détogionh@VLAN-PS initial

expressi on of genes.tq. which th oper at j.vel
PSR TmaL ad g grtination™ piSe i Bl DESHEFGURC b 1 fist ix
(T'TFES @RPpARI coB UM RBR. QDR SsRiontr sySiePd136 can reduce power

"expression vectors"). In general, expression vectors
cogpurpptiqn; eoynpiaredrte dYEHNBh an woelking disspentdeatlyby deactigating

rm I 1ds.. | he pres pecification,

W s A B o M I S U S B g o
oth&resimaseisd i s the nost comonly used form of vector

However, the invention is . intended to include such
[062Her Fague3 Justrtse adlackliagsn of the hyhuh syderpiof  WLAN-PS 301
anﬁ%céﬁ%()( e.g., replication defective retroviruses,

adenovi ruses and adenoassoci ated viruses), which serve
[0@2d)i valSeRt306 unat ofbtise-Jiet, tarventiopesadlite gasiloathy deefcemahich

cogpigtioh B SR 5RO 1 pEITTEHE 2 REFRGUPOREET BHPYS 1 and
anf "3 1SR GRAVIRNIPS (1RO i Fhors ABUAMNERinOBEIARL Yeceiver and

I nked" to a coding sequence is ligated in’suc
medyatensxpdesei N iopatt bé oyl conycobont SE8 récivae AG\aad raw SPS

under conditi ons ¢ ti.hl ith the ¢ r ol
BT ABRE by 2P TR ok Mo st indP e bves g fhe raw SPS
mENRFREHtsUe GRATRidSBESPBOBS, 4NAEhANEDLEORPHBIQUNIMall fihe

t he gene of interest and exgre55|on control sequences
coppragrciab BP P receivarsexppseghe gvy PBY arvesurements fr doylices patsifisnd’S 3006.

il exh RSB QPR B BRI R SRR o RBLIER, IR TR TR 9

pravide@oeSEaimyaduderaddtead parief igspmdsisl iorrfacsd Pewees siengare
of codi ng sequences to which they are |igated. .
sopetear Glonreseimets dhat da gabprosisieisuell massusspep il SPS receivers
transcription initiation, termnation, pronoter and
enhancer sequences; efficient RNA processing signals
such as splicing and pol yadehYl ati on signal s;
sequences that stabilize cytoplasm c nRNA; sequences
t hat enhance translation efficiency (i.e., Kozak
consensus sequence); sequences that enhance protein
stability; and when desired, sequences that enhance

o, o o o e




Correspondingly, the term"nodulator” is a conmpound
capabl e of changing or altering an activity or

wo covettean? of a nol ecul e of interest (e.g., thePCT/US2009/046504
bi ol ogi cal activity of a cytokine). For exanple, a
nodul at or may cause an increase or decrease in the
magni tude of a certain activity or function of a

thE’EDdoeﬁH’J A rﬁastﬂeaeﬂt@% bl ey g Rlr stattaa@qﬁﬂema/ tHYSPS
function observed in the absence of the nodul at or

recav¢raiOn iembddicdempsrmibacresud dteorwi SPSamedsotanxntor |,

of84", 5 SPSR S B8y EREMMIES St By R PR B0

shoWal i @%ur@@ Ex&ﬁ)?th‘ﬁpit id ddﬁ'ﬁgﬁﬁ:dtt@ rec@fv@tr@w PSS rﬂ@h@ﬁﬂeﬁ‘ﬁﬁts 311. The
antib pe tl odles car bohydrates or snal

intsgepaion of sl rew PeSsmeaBgmdm)Wntb Aél B%é@l Clrages @egiemglil af
% %3\,\‘% %cttrorrlle etVlecre?(QS n!cr%l 1011 eV1c d ﬁP egtlljl éa.ttlo% device

contact
303aUIRSVBAN-PS 36856 fake h@@mf%@ Bfthéd@w@PS&n@a%ﬁieﬁidﬁts when at least
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as used herein, is used in its broadest sense. A
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waeleweligpihg a particul ar di sease, di sorder or PCT/US2009/046504
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bi nding pair (e.g., an antigen (or fragnent thereof)
1()@%%1%1{‘25%{ étk%HéiMm%%w”i‘{ﬂ ggﬁg ealdhont ! E8CLIaUIL, E%Eﬂﬁe device
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I n anot her approach the parent antibodies can also be
gener ated usi ng yeast display nethods known in the
wW@era09/13931yeast di spl ay net hods, genetic net hodBCHIE2009/046504
used to tether anti body domains to the yeast cell wal
and di splay themon the surface of yeast. In
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or nore properties desired in the DVD-1g nolecule. In
an enbodi nent, the desired property is selected from
WOr@04940br e anti body parameters. In anot her PCT/US2009/046504
enbodi ment, the anti body paraneters are selected from
the group consisting of antigen specificity, affinity
to antigen, potency, biological function, epitope
[0i£$09 i d10¢% bigd FRichiid Found @ér‘é*%ﬁ i1t QBRI denoted by Ci,
fi ci ency, 1 nmunogenicity, pharnmacoki netics,
thb nm&wmﬂca loif ICii tan be usd ae a craasige OE distanve btheanwl given position (in
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&raction as such interaction are usual 'y high
affinity interactions (e.g., <pM- <nMranges). In
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Anot her approach to reduce the i mMmunogenicity of
therapeutic antibodies is the elimnation of certain
W@ p®ei1494¢7 sequences that are predicted to be PCT/US2009/046504
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anti bodies. The PK profile of a DVD-1g can be
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absorption portion y factors, including
syplisipsi @@@xgmt@h@rrqyrqu@ml(p@grovgieﬁ an gmﬁafﬁty; argp ground the estimated
losaq{o%etlfi eos[uI ?etd,elgcatl%ﬁeo?%ﬁﬁlgé AL gPéjQ}e 1n ka{e uqlcelgalnty arca of
sue dose’can i n

cabh Oﬂieﬁtthe tmﬂert@mt;oéreaalsrfé@ce&ﬁ@d@h difane b%azedeﬁ leStir@@0d locations
contribute to naonlinearity in _biodistribution for. a
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ne via’kid are primar
estimactlilvaitieds ﬁymri:mtlammnssmlf enlg .one oﬁtlmtaashmsm lodétmns of WLAN-
| gG based t herapeutic nonocl onal anti bodi es,
hal f-1ives typically ranges fromhours or 1-2 days to
over 20 days. The elimnati oAof a mAb can be affected
by many factors, including, but not limted to,
affinity for the FCRn receptor, imunogenicity of the
mAb, the degree of glycosylation of the nmAb, the
susceptlblllty for the nﬁb to proteoly3|s and
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The i mune conplex at the final concentrations of 2
and 10 ng/nL of test article is added onto tissue
W@ ewbilgmas? on obj ect glass and then the tissue BEDUBIN%B046504
were reacted for 30 mnutes with a
avi di n- bi oti n- peroxi dase kit. Subsequently, DAB
(3,3 -di am nobenzi dine), a substrate for the
P§§I{(9§Pﬁj 38 II{S%Cthé ﬁﬂcerﬁﬁ‘ﬁﬁy 2R lof ﬁfé oftl‘Pé'r sf}st&h Nk %ﬁcécrﬁﬁnty arca can
t1ssue staining. Antigen-Sepharose beads are used as
bepredudeid we iwogHsedbastd o8 qealstg of comsmtedgryordppec cddhesystem. The

esfltgl%g(]il E{%ﬁlgf lsolfgd e%fi%lﬁt gt}eﬂrgllé 2?&‘&))9 5 ggezéf%%;oer%}dence interval, but it
ca REpReStyeAhErRBfti Mt Yntbdaed wdipn known expressi on of
the target antigen in question. Any staining judged
[04pHcCi f iAgothst smbedimnchbef the t@nshlqrypraml% # mﬂmddy Increase the
Qr, ser um conpet i o

ac uracgi)e S X Ite  GRTOL 9f & ocaﬂon estl\%a?% P,f g or%cg Ta egzoca‘aon solution of

SSI erm nin
SES @idTWIAN -PSS e iWILANOPS PESSRE Gilbéagion leﬁtuhut@ aB@tREPShcquires
anti bodies are found to nmeet the selction criteria -
at Jgnst oyorsagallites. | E@q@pﬁ@tﬁd AITAGEStTEEIEM PIRY1ASS AN MNPRITaBEY Wise ground
th. Eﬁﬁﬁ' t@c{]WL %%lna ﬁ'h@%hnﬁ @r‘fd ﬂe éénscﬁé" gstlmgt&ﬁ\écé‘t% of
& selecte o g genera I on. I SSue Cross
WiL2a¢PSwant] yaws ISBSyndaasrcinentaés ﬂﬁﬁ%bﬁ'@rl‘mt@ i'eduh@orf incr@hse the
DVD}Q construct . but ile these s

dj e
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mEé%uleeY&ln%éaa{r@ cORGAYS ech@ﬁﬂ(cepﬂaﬂl@} tha ?sat@d&c%%agerd% (ﬁﬁ)fnc%fbetween

he two parent ant’i bodi es, any unexpl ai ned bi ndi ng
Wﬂle‘é\él-i?Ste@tumeted cbmn‘atlomrﬁdnm‘a?RSwpmﬂm’qlﬁ mkutmmm @ehe csﬁmfwétd locamn of
tudies. 1t i5.readi par ent th 0
WhANEPSSien sty PSR St eRREE Scphytey: B BRTEIH erpads
inbidhdeld YRG! dnl &istARdceseul &nl WK%I@-P@VQUtheH %cﬂﬁ&%tﬁrd/m SPS possible
simplified if the two parental antibodies are selected
sofwilong.1) | ack of unexpected tissue cross react|V|ty
din n QI waP al.e sl of it
ngégss ?Iz%l ¢ 93 glﬁl)str?l ng&i@g qﬁe}t" t10n esﬁ"ma iéelosl (%1 dWiilI{?PS
exipedrad e@a%ﬂe@ﬂm@mmw3mdmwo &P@eletaaﬁantdsﬁﬁlm 133)2192@ SPS
Speci fi ci and selectivity: To generate a DVD-1g

t
Cxpafted erer %y eshmael }3Y. Jhearnartsdmpceriinty dycaeh WSteyl isdhe
sel ect parent mAbs with the
‘”??ﬁgfgr@yggggﬁ@égygg%8|f.C|ty and selectivity profile.
[0B63F1di Ndn sitchdhi systeing thesﬂBScan‘dl WILAWN-BRdadeprecidcy a tocation Estianate
VD-1g can be conplex due to the four or nore hindin

ond] aESésa% ShBaERLAhe Gpeiad Arahin;t Eﬁéﬁoca@w Eftimyatiop; ﬁ@aeﬁépecged errors
ofShRcBFortiRg b wied | mrs steftl BERXADAninit iR 8k der to provide a

interaction studies w a DVD-1g need to nonitor the
bebtlen@Btlngltmf tbaetrom the lqmtncm estitiagiens ForoexahpldDUiZakly system

(o]0 echnol o res

prBRECA 12 oM G RARIE BN A Tor P PG S Rpriag location
(1893 end 174 thOm¥drired Bresn baidesd A8 ofbdl2p o Ahc GRIcBainty arcas

nmodern techni ques |ike Ki nExA cannot. Therefore ,
130araed also dhradisieneabopuednontiohtcd detntipay EH6 tarestitpald yhq wncertainty

ofﬁﬁé k haﬁ%datlAIl tgﬁ maﬁgcjf“hé g% ﬁ{éadlstgtﬁt 'blgt%v n t SGS?%ledPed locations by
aract eri 2e spec contirmati on

SEpaei WILAN Y’Sn@,ttﬁfﬂhﬂgﬁﬂ tbé eiﬂﬁ:@teﬂ@diov bﬂmadmdml ddinagosi nemother
.in the DVD-1g nolecule is greatly lified. It is

Hwéeamww&pﬁlﬁﬁéﬁ?mt%@elﬁﬁéh%@ﬁﬁrwsuﬂ@ Wléll'dlﬁdowst uncertainty as
r oSpecificity of a DVD-1g is greatly
thg?hgﬂg%ﬂbﬁ%ﬁ%H?hé two parental antibodies are sel ected
for specificity prior to being conbined into a DVD-1g.

Anti gen-anti body interaction studies can take many
forms, including many classical protein protein
interaction studies, includi-3 ELI SA (Enzyne |inked

i mmunosor bent assay), ©Mass spectronetry, chem ca
cross linking, SECwith light scattering, equilibrium
di al ysis, gel perneation, ultrafiltration, ge
chronatography, Iarge zone analytlcal SEC
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ant i bodi es shoul d have acceptable cross-reactivity for

a conmmon tox species therefore all ow ng toxicol ogy
waeewditgg1pf DVD-1g in the same species. Parent PEDS20090§46504

be selected from vari ous mAbs capabl e of binding

specific targets and well known in the art. These

i nclude, but are not limted to anti-TNF anti body (US

[0?@6]ent F%l e $4 ﬁﬁéué@& blo?k Hiajgilra{m agln@é'égz{t&{ \KEL%N P@-an]dzfﬁ@system,

anti b US Pat ent anti-1L-
inavtticlhthd exp¢d8 X060 maﬂch&:y@teml iy palamltaied@sl,ngannvenﬁanql method and
thE e piovidkit i HReae sy Cision st deRg 4 B he inteerated

crRR RstWER RN 14A4 23R hadR tthe fifll c’ddted drfelWylcon@idrime@Ebdniistency
anti-CD2, anti-EGFR anti-TG--beta 2, anti -

b@a\mqntbwmporta@tqcatle_S-by4WLM PSNPRISPSaihi cosigtency can also be
nt Imeﬁe %%%r’r]n %%1' Ee rsegeln?ecrtc og’rl%tb?{]st | El%:utf%e\(/il plrexflousébl 4,

[0&6”]' - | GAMn% erﬁ%dlme%l thaBPS c&bdddiBet thattthe LB (&4 is stationary.
see W02003039486, anti-CD4, anti-CD3, anti-CD23,

Ingggpgraky @ttalﬁsumﬁa@gﬁmﬁntsm foar SRE 4piet G, to spim el velocity or

spg&]g% I@Aalgp&ie\@%t Tég%gsegﬁr%lgthmi E&? a)Hﬁzn? t cﬂe&e néeRBf the mobile

deaitteiis ﬁ%mkphﬁusbﬁg the mersurc@oRts faomh hs fd@xpastoaslateilhtéfsﬂby

125,. anti - EpCAM -gpl20 anti-CW, anti - I
exéﬁlﬂli‘mg Coﬁﬁﬁ'ie ‘@D%BLG RRpplerpgau en%meawwe%?fpnut FWQOT more

safilfitks. | % deRittelis Mm&w 9hd Bop Qlt ﬁlealslurelne'i'iltsot*?&n SPS rnust be fully
anti-lL-l1beta, anti-IL-1 rece anti-1L-2 receptor,
acaourited for 4y santhlte inbtidn reéaieypttm mltldmosmbn 6f therdeivick land the
fre‘rﬂ%%ﬁ 9 és[eg 5t t‘ilie _Eelc%i_vgkcloglﬁt "Il"he% {ecgueé ‘H‘Bﬁk q Segg:na% eist< ﬁnﬁteg given
thd Doggfeir nﬂebmﬁerﬁeﬂt?ﬁ@ﬁtt% or&itirk sdtbHiles’ ThaMYp@Rédis thhilthe dser is
pl9; (see Presta LG 2005 Sel ection, design, and
St@l@gﬁﬁfeé bhseg oofthe sies efibe tf¢sed1@k$taﬂl@bme@§tlmamﬂ Iregeygr Grquency bias

is ﬁltwyﬂ%/\d m]t%e S?ﬁbog%%r gqu g KP%r ¢ 7/ humani sat i on/ ant i bodi e

[0$68]t m By knowadgeﬂhht emﬁbBlléfT&eWu&J is tatien#i @) the htshid $y81m can cause the
vari ous ther%é)eutl c anti bodi es approved for use, in
WEANGPE AP resporg diffegantly shagevkandBerdenice isrn gotianc Kpr ersanple,
Wﬁ%ﬁn@ E}%ﬁ gﬁ%lrﬁoi\xae)lz%%g@%%gﬁge( an 1!r1<1)${‘f,jl%ss S, A 8xMple, once a
minbkeC/ IBadéinbeché RICAN)PS saeeoohsude@oihcmﬁihe dédect&d WHaAN abloess points
5, 736, 137) chi meri c. - CD20 .anti bo ed to
ovef @&tl%wtq%ﬁdwﬁh%mpk}ﬁlﬁp Mg, 1S Ranepary eﬁs%se thfcollective
1nﬁfﬂﬁﬂaf1&%oesﬁﬂfafeeeﬁ‘1t iprRUNGeHEN Bk fh%%%ﬂ?bé @6{&@3 l?hlselpbecause the
anti-CD20 anti body described in U S.
WERON-B6Zan Ab@M%Bet'(eApﬁﬂmed ofhlcecaslinad 5@1@1 utangﬂn) ﬁrorhAa @ccess
g no racel),, and PRO/
PSRBT G598 o BHE SR e G G 1o0a SaAp STy
MaRipatdss on plidndflcHat iRPreb ey i6 @Rtib Bighdls reaching th
Glgi%gnt ecl’?;m?%%gﬁf%l? exanmpl e U. Se Pz;t Iilo (g5 g%acll% °
regeihinganicarbRRTe or HRICA NG SRS IV eITp et and it @a@t known

pHRRSARS 1%5‘5‘ S nPt tré%ﬁéjg%g) é&d&éen'i’d 2C4, Qmitarg(r)),

CurT ent entech; an anti-Her?2

[0269]i bo@puse 553 ﬂlub&des Statibr@ry Eﬁt detBEtlonﬁlbaZ&BmB% or more satellites.
cet uxi mab (Erbltux(r/)l I ncl one) (U.S. Pat.

10570045, S5b ec v 0] ST i ereistiotifes | E#S02 one can

de%é%‘)% %otm{t th@ gﬁ)lbilg td%k%fsrs%a?llgg%t?g)g g?o’v\( 1??%1%% eﬁ%{bﬁgﬁr@ment of

thdeaoeiveﬁexgnhiyﬁdkbgaallix@sl mmunex- Angen; HuMax- EGFr (U. S
Ser. No. 10/172,317), currently being devel oped by
Genmab; 425, EMD55900, EMD62000, and EMD72000 ( Merck
KGaA) (U.S. Pat. No. 5,558,884 Mrthy et al. 1987,
Arch Bi ochem Bi ophys. 252(2):549-60; Rodeck et al.,
1987, J Cell Biochem 35(4):315- 20; Kettleborough et
al ., 1991, Protein Eng. 4(7):773-83); ICR62 (Institute
of Cancer Research) (PCT V\D95/ 20045 l\/bdjtahedl et
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Phar maceutical s, | DEC 152, an anti- CD23 being
devel oped by I DEC Pharnaceutical s, antimacrophage
wore@easd4on factor (MF) anti bodi es bei ng devel PEEUS1999/046504
| DEC Pharmaceuticals, BEC2, an anti-idiotypic antibody
bei ng devel oped by Intlone, IMC1C 1, an anti-KDR
anti body being devel oped by Intlone, DCl101, an
(087! - T ke £ fé-%é{é iDREYin glr&gghOlsya@io%?%MoM@:A&% 1503, which can
ant'i - VE ca n anti bodi es bel ng devel oped by
bd cmhiurtﬂtl@i byYCRA-ADN RS rDhig fomigh estznatalbof Jocatmon of the mobile device can be

prgxgltgllgqi 8 Ieggoeslrlrt?ﬂr{%r?ﬁr; C]at}aog(tégll sEn ﬁ%%@ l}fgrgfllglg)gsqgna%on 09 the location
of tFPFBHUL HEBE) candAvEBh bl"r&[&%petﬂ tab&ﬁ%’coﬂﬁl‘e'ﬁ)@ kelemelePGough
by | munonedi cs, AFP-Ci de, Dbeing devel oped by

accwiatinofhied ke gstmm}gnmfﬁ@aﬁgn by &Y Ndléi/gr@g@mumycouple of hundred
mltmmnorredl cs, LkoC de, being devel oped by
Y'iunonedi cs, ProstaCide, bei ng devel oped by
[0l PITUNOMRE infobile WBKc & 4R acdbir@Bbign &l Tk atlRbit BRE Yatbitedgwhich are
devel oped Medar ex, NMDX- 060, an anti-CD30 anti body
Sheéfirlrvgtfu%%h%b 20 hgndy9are Riguppie. 0Tl Iweblﬁf‘gdqyé@ﬁeql%)pl@mtwhe

a
R T TR S A
mdlﬁi/aed@mdl S0y ab@d&s axigandfrémmyateiit&eiOgnad 102 ectithes the velocity
an anti-CD4 anti b% y bei ng deve

d.b
ﬂ?j%@[& ca Aliting h AW IS FAoNERLY e 510DHR dSyies. Tlael@t)élﬁqpﬁ?qyéﬁyy1503 can
de}?&h{‘& e veleredr tl% aM@gl%ﬁ%éteﬁﬂgs lc.%rl‘ 'Eﬁ@ 156N PaddBin g’lﬁe messages

anti - TNFa ant’ bod I ng devel oped Medar ex an
re&mdoﬁt«zm/tﬂ&htelﬁﬁwcas b Ratellan bla)nd¢astsytso4clq¢ey anariyboadyent of time.

vel oped, by Centocar/J&J,. a, and 02,
SRR SRT Bl Fockiediedie HEpuil Pame SRy Tcample: o
ceﬂﬁtakﬁ&qlo@@ bei ng devel oped by Mor phoSys MOR201, an
anti-fibroblast growth factor receptor 3 (FGFR-3
[0473]i bodelaséty iga ﬁ@qm \{v)lplemablyltuv@rapﬁ dsygionNgid i M(asy own with
e&p\r/ Iosel f Vi 'TBQ) ’fo s e&hﬂ l% %)nlt§0901%§%et%?1verlg % Slep Pr&?ue%Xy due
toisafcBité ﬁfooamamtm, banMa‘rb@ bagddaveloeped Thy siBipdifiel Bqiedhaé find
Labs, Anti-a_ 5bl Integrin, being devel oped by Protein
Dewndergfrequay, forprah- sm@lh%@ls adplyvdevel oped by Prot ein
Desi gn Labs, ING 1, an anti-Ep- CAM anti body bei ng
devel oped by Xoma, Xolair(r) (Omalizumab) a humani zed
antv-1 gE anti body devel oped by Genentech and Novartis,
/. and ;MLNO , an anti-Beta2 integrin antibody being
devel o@éd by Xoma. | n another enbodi nent, the
h:e peutics include KRN330 (Kirin); huA33 ant | body
(ZA331 Ludwi g Institute for Cancer Research); CNTO 95
(al pha V integrins, Centocor); MED -522 (al pha Vb3
integrin, Medi rmune); vol oci xi mab (al pha Vbl integrin,
[0B74lgen/T h@&)is whialengtmbS A éad{Bweed dndgt isdmswindoethy SPS system,

"ﬁg‘it?fﬁ% : BiTE Mr103 (bispecific CD19 x CD3,

ML ngp {48 (Bi speci fic Beel | xFcganmaRl

[oMesiar e’i‘hé/ﬁfdblﬂe ek e meMiBes(tBE SRQEdntY 6 ﬂﬁ@%@ceﬁ‘vemf’g@al f#8n cach
Pat ent No. EP1444268); MDX447 (ENMD 82633) (Bispecific

sa(gﬂga Snggth@ tr%@grfg@qyenc@alf@ﬁdxmbte(m kppvahe mobile device can
% fc'ep[ﬁg d ffe?etﬁg%?] Cy Jfr the re{celv ? gl’gna rath ni?e { ebnsgntted

|speC| re SeniPus oregovoia

sigrV aRexJiffetacd BStwebh F@z@v)sd aﬁiﬁﬁ@@hﬁﬁéd ﬂre({d&fcﬁ’é@):noted by f; and

(carbonic anhydr ase | X, Wlex); CNTO 888 (CCL2,
S CE¥i 8HEBI9S; S@h@&@éSQ?@m@@sct{V@Wdom in), Tracon);

BMS- 663513 (CD137 agoni st, Brystol Myers Squibb);

MDX- 1342 (CD19, Medarex); Siplizumab (MEDI-507) (CD2,

Medi nmrune) ; O at unumab ( Humax- CD20) ( CD20, Genmab) ;

Rituxi mab (Rituxan) (CD20, G#entech); veltuzumab (

hA20) (CD20, | mmunonedics); Epratuzumab (CD22, Angen);

lum I'i xi mab (1 DEC 152) (CD23, Bi ogen); murononab- CD3

(CD3, Otho); HuM291l (CD3 fc receptor, PDL Bi opharnma);

HeFl -1, CD30, NCI) MDX- 060 ( CD30, l\/bdar ex); MDX-1401
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same antigen or may bind different antigens. DVD
nol ecul es of the invention may include one
WO pavaneghdbul i n vari abl e domai n and one non-  PCT/US2009/046504
i mmunogl obul i n vari abl e domai n such as |igand bi ndi ng
domain of a receptor, active domain of an enzyne. DVD
nol ecul es may al so conprise 2 or nore non-1g domains.
li :
O et 48 Es SEnEe MEYcnEy SIS DA ATHAPHRCE f R ndihe velocit
ofskgmehidedeacel ¥8lige, ¢k conurddiecqeoupirenrsétssatelgteos calculated
TPKLEEGEFSEAR (SEQ I D NO 1); AKTTPKLEEGEF SEARV
a5 YD NO 2); AKTTPKLGG (SEQ ID NO 3); SAKTTPKLGG
(SEQ ID NO 4); SAKTTP (SEQ ID NO 5); RADAAP (SEQ ID
NO 6); RADAAPTVS (SEQ ID NO 7); RADAAAAGGPGS (SEQ ID

: SEQ ID NO. 9), SAKTTPKLEEGEF
Jig 75%))’%@8 %W )So ”“(A(\ AAP ( SEQ I)D NO 11):

ADAAPTVSI FPR, (SEQ I D NO TVAAP (SEQ I D NGO 13);
FINOABSYFI/FPRSE,) B NO 14) QPKAAP (SEQ I D NO 15) ;
QDKAAPSVTLFP& (SEQ ID NGO 16); AKTTPP (SEQ ID NO 17);
AKTTPPSVTPLAP (SEQ ID NO 18); AKTTAP (SEQ ID NGO 19);
AKTTAPSVYPLAP (SEQ I D NO 20); ASTKGP (SEQ I D NO 21)
ASTKGPSVFPLAP (SEQ I D NO 22), GEGGSCEEGESEEEES QSEQ
[0 235[" he epslrago m_m@ttvggq’hp gellq@ty yogfor of the satellites and the

li £ i hos 1SR Y30Y! S
BRIt Fetlct b M fhcs P ke YOYMEY 02
rekg&sédelp nThe yebad d&\ticmmlwakuhm@ihyanglembassév)e tiad defvédes location,
| ecul e There i s natural flexible |inkag betmg
device

th Frsaal pLibe saldirs F1 A VEIRE DOy RetRROf Qo lies g

is E@Bm@eﬁy aft LR IRIdRS Ut Alewsikie N 6d BIBwsThi s natural
I'i nkage conprises approximately 10-12 am no acid

resi dues, contributed by 4-6 residuesfrom C-term nus
of \ quzna nd 4-6 residues fromthe N-term nus of
CCPEAY o :QVD lgs of the invention were generated

fg&bﬂ@2N+U§&nfqal 5-6 am no acid residues, or 11-12

am no acid residues, of CL or CH as Ilnker in |ight

chai n and heavy chain of DVD- 1 g, respectively. The

N-term nal residues of CL or CH donuins, particularly
(0898 T1 8L onr %n%ﬂi)]\r\}f? fEGhdmoBak gé’velcse indHQR kg atl AOR JO’ and it can be

conf or mat i on strong secondary stﬂucture
fotlméfreﬁmaeh szamlhm:etquasorf Indzpdndentlyi. K resnddstevder e ihsatiomary, the

l. i d f CH, .
vl fefFo AT B el B Gt P Pkt ol ufiats. ifthe
valhes OR eV GHh %qlﬁ)e@fohs &fr allNBe AQuEBH YRAGES ard ARNTES QIR the mobile

mnimze to a |l arge extent any irmmunogenicity
¢Wﬁmehn@ahﬁ@naW1S|ng fron1the l i nkers and Junctlons

10FE1C T 1 AsPEf B ERREST Bt RSt Ui MaR G HIERS Fo Rinefyf for

preGidtignchafaoterigtk@nglties dlverohinest ofa-mabiRded e as@dingEFLANEPS.
of the CL/CHl domains; the light chain I|nkers can be

WLASAGR i sttjonarygdioreanhesaveys wiHAirelatiyohk enall geerage, which are

su%ée%%éf ?%é)fog %gﬁhﬁ@"@afﬂos@“ yl%ﬁrﬁ%jﬁﬂg %’vey ﬁfﬁ)l %%1 &% ocfgkﬂé% characteristics

assmp.techwah tinaWLAS A Pseanlbe chvaacténisois of the enpir@ingdnns Thercthe

i k r ot ei.ns e.q.. TCR . FcR, KI R ed .
d f‘é&qﬁﬁ%@é\? pecE pm@akygéﬁ%%? gﬁeamwoléeﬁ}ms'wﬂ geiermine the
en"v?r%ﬁ@ntqﬁ WG SBOHERGRSS is %g&aﬁﬁﬁ efhd\ @ oA REAURRL RS stics
fromother proteins. In an enbodi nent a constant
caddembnsidged anketbutas of VL ANmckess pethts; dori exbingled demity ©f buildings
usi ng reconbi nant DNA techni ques. In an enbodi nent,
sequence conprising |linked heavy chain variabl e
domains is linked to a heavy_chain constant domai n and
sequence conprising |inked IF$3yht chain variabl e
domains is linked to a |light chain constant domain. In
an enbodi nent, the constant domains are hunman heavy
chai n constant domain and human |ight chain constant
domai n respectively. In an enbodinent the DVD heavy
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prol ongi ng the acceptance of a graft by adm nistering
a short course of an i nmunosuppressant. The nethod

WO p@baeEs7 | nduci ng tol erance in a recipient prPeEUS2009/046504
a first species to a graft obtained froma mammal of a
second species by introducing into the recipient,
hemat opoi etic stemcells of the second species,

neamﬂeq@ haghttdir%ugamg& néd? AMEnd GALALEME AP REELh Mﬁ)tah Renybn,
cell reci prent; and, adm nistering to the

urbat; iop s@mrbaal lsmmon Fhudse cfthamyimmmeosd plmrw@‘usmes of the access

ent, ere an anti

P LI 08 e Sces S aiatsp ob Mea R Rpinfs pngiean b gbiaingd there

bylB0 usk@d¥Rvick hene Qﬂénhl‘ﬁﬁ%ﬂ”tﬁe ﬁl‘éh e&lﬁ@l@ & dhardcheized 3}‘5 tWLAN access
Uni ted States Patent . 6, 220, also issued to

poBaisnen be|dafiferentt andait pfmglemfeu S@flaélrﬂﬂ a@ﬁdg}@melae big as a neighborhood.
tr.ans tion. The,.inv i t hods . f.or

eGP bR ian EEE PR REOXNES IR 4R iGlrorca

solutiphutibbth dybenms e @djaﬁt thddysRACIPREHadl BOBosithynrdcquikiti®s Wad/or for
into the recipient. The invention also provides = .

POver Rsdaseent ey éW@pltsdﬂ@wvéche of iheafaptdbats raphpile device is in an

t

urbBECiToREn i FRERALGHAR AREI: hBHF Salhng YOy o LAREES alone,

whlmjmcal sufuibah en‘ammldnmSR&tn@t beomidstedrasniye pramadyesource of
reci.piept a. short cour se Of%thtg red C|.ng treat nent or

CSHAHION St RASTHRY and ot pItEBYFSet R &b £ REHEC of pr ol ongi ng

(0186 aC%%BHéP ESbOdinRnO5ahE dﬂb’lo?&f@uﬁj 2t Bhid%nd s$AGh Y rov1des a
course of an i munosuppressant. United States” Pat

m@ppd icaningnn the.stabil(y ©f 663067 maf cloekdoby SBh sdmeNer beUSlag the

WSS BB P et PRESHOLh REIAEH ¥t e sena
tradPRERSSAWIYA R ABViBE SduiRdddantiPd stable@Mck P Bhintd i QL8 Ghternal
at a cell surface antigen selected fromthe gro

et s Sapae g iSO dQEBona@Ded cammmple, i
Can%A{\/l- ln aC ]f,l?lrl% Sa%gllhoet Sl%na?sn%a?t‘erc%z‘l arfll% qu Okééra%e g?&\%‘%ré)oweg and

n an generate
aléiﬂptﬁﬁidlrig POP (lbadtioﬁrbsﬁlﬁlaﬂi(ﬁg lﬂflﬁi @W}‘ér gatéleé@ hKACW'b@éN standard
reactivating the popul ation of regul ator
definpy ¢RI R tias Hﬁyrvmr ngladingg btrios Hmates ém S@@etph@eahwiats some
r
fille, mSn B, wLIEIVIRITREL T} RAhABETIE SIBCRIARS FLA Sido)
SIF8@Sh@t brtgr Framy Sphag,ydreot idarasion | andtagdobik deaioglehn use these

Regulatory T cells can be ex Vivo L
knowity P HGCryals & measyr ¥ lalﬁmgﬁﬁf%%w&%%@s anfg%/"aglt%e i
sta?dfﬁtfyace antigen selected fromthe group consisting of

CD4, CD8, CD154, LFA-1, CD80, CD86 and ICAM I, in the
[0|b8 Hsend eemfrnugbt s WHHEN afzneeepcnnts evithhdiffeht dadit $tglshtyo ringhis

el,l rotein anti Vi.vo ,geper at ed
e Pyt ias P rRlee e 4 a6 THE flsgk en be
cdﬁyﬁéﬁé@%‘s Part bf s @Rtcs @ﬂ tae SWIOANOKP hitl/6:0MKB cRahétefstitk tin
the in vivo nethod. A simlar approach can be adopted

regide int the agqesnperatdatabasq anéd cambmhebteispdifromghercuni t ed
tes 0500, d
[0%2”] a?&(ﬁtfl éﬁéwg% 181t1al\€(}§1t§)%ta?1§ r%:f'oé%%lzqor%%neo%ég eyWLAN
pdﬁhﬁmﬁ@&@ﬁfehﬁ&hlp&ﬁm@é deeicesdandsttd M&M-@MSFS Q@SIVGI‘ Every
for specifically inhibiting both cellular and hunoral
ShSwegpisctis sp¢RARXEWith alamte‘aﬁltqsglélﬁtor {th@ideblp MRS gdisation of
Gb§ Xk ﬁﬁgfnl?ag%o'hh q{%&l Yalaudd th‘égé%k%ﬁ A5 aldlib g @Jtta?’mgﬂlgalmng
treating graft versus 'host disease In trans
anr &actphentemenhef tivet,hbelclbelachtesnail rﬂmhb|SPSrrgceavdnsndﬂ1ft This clock
i mmune response to target cell-specific antigens, by
contacting a target cell expressing the antigen with
an expression vector encodi néf-a CD8 pol ypeptide with
the CD8 a-chain, wherein the CD8 pol ypeptide is
expressed by the target cell and whereby a host inmune
response against the target cell is specifically
|nh| blted That |s ~an |ncrease |n CD8 on the t ar get

s - r -, " - o o o o




and the cells made thereby, the nethod including
i sol ati ng peripheral blood nononucl ear cells,
w0 s@basi4ny LC precursors fromthe peripheral bP@DUS2009/046504
nmononucl ear cells, culturing the LC precursors with
GW CSF, FIt3-L and TNFato make LCs, isolating T cells
from peripheral bl ood nononucl ear cells and
drtfpcaqwatlw Ilwtaldntb%utngﬁo@&%& hﬁly-'thé:WL@N'lfS BrBGidRIERE BGEect GPS
an anti-CD8 anti body under conditions that generate
cle&lnpfcesleuon D tbeSPS systempthe VEEpdigtositiohegasysticm@alitates avoiding
od own- requ s,the ne res se to the
sugh gL AR CHPEnGdL DRI R S e Srmire Paehorle o
mhi@tafd & HBBB ackhra@NBeRASRES the GiPS cﬁQﬁ"Inanﬁ%dnS tiy&an operate at
hi gh-avidity antigen-specific nave T cell I n one
re@@p@@tlowcmnahwm@o 6$=Iﬂ Ryvalnes lmm-est_mgtlon gplculations.
a I]‘?a‘.:élliillﬁlr g@gylenglég I‘by recelver Ire(ﬁlc%stl”t rg% g{l hegt?usnég g% letcelveagmgnals
fréBR@eNanFTheeldrs ek %asﬁ&ﬁ@ reﬂtr@dﬂ sigRaMirdrh @of3¥, £d|SPSrfe@@ver can
for nine to ten days CD34+ HPCs with GMCSF, FlIt3-L and
defagtaycalas signal andppetate inderdigt focatioms amtcrme 8§ SPS sigaple diha
T
asgy_%cqybﬁ% ;‘%%gjdaa-rﬁ?)wbﬁggﬁ%%veﬂjtg § ratje “?Ilrll %%F%%—egvméﬁg%t% 1§eal SPS
signall tordétiats. bet ween 0.5 to 5, 000 ng/nt I n yet another

TS R ool oL R A R B
mﬂnigig%af RENEIRY to Qﬁéréa§@th@taba9ac§)e(§ﬂ Jpeealive! e@ﬁ’t‘ﬁatlons by providing

nucl ear cells, i1solating nonocytes fromt
inpet tiplrey @id lb¢atiod imforroatinel tedline &e$ tesgiveu | WlAM glunh:q)al networks

nonoc i.t h d IFN— b to,nake EN- DCs
orf B S TN B RS i et T in S 65 S iy Bhder their
su?@ﬂvi%@t@%r&ﬁdé:%&lé&é Sshnb&fonl fshireDES. 220 b chiBody. CRJeBtsion this
he presence of an anti-CD8 antibody under conditions
rnt:thed a@cbﬁétem ef i lmgvleg §Bb rauepvsr pgsﬁmnmtm@tloe BROdayent using
ﬁ rnun etworlg ée% I%‘[%lsté 8@ t%e 19% 1t8 [sAffecting an
eri n onp03|t|on t hat

[0[1&4:]| u d %oﬁi@pw &§1St0the $Ps @bblﬁoﬂaﬁﬁneby)nl‘t@qira%dﬁhg GPS clock
_peripheral blood nononuclear cells, isolatin
el

o1 shasmppishiat WA prgsie paintsshewd bﬁémﬁmﬂl@&rwﬂh the GPS
15 55 S LA S hEEDEEE S0y R o Bl s
clpakr bypindigadnchd fabelfolfondmiiatthads esedxampéesd (Dase of SBS iengbled WLAN

he LCs t cells in he resence of i-CD8 .
A %Whﬁswgh%&é%é&nmmmmﬁ P&P@qtlﬁgegwﬁﬁ p&&¥ige which
extrab@ M SGPY BlocRMABLARATRAA PR ifsi AR, g: \eSEHt centrahzed clock

invention is a nmethod of inhibiting rejection of
distribmtspl entitesynchwwired iwheee ta iR clogk lmﬁtrmdqw; cargbeaextracted at one

PIREORATAG E e AT 5 8% ARb ALl G Gelrghork. and () useof

a higR hatm? @)Séiﬁat@f ﬁcwmw APl aMddchRitdas 1aes lcalllrodthe and
nmononucl ear cells, culturing the LC precursors with

maptagsgynchongation with trgPd slaskk Asilong as thenealitngf the LA AP
oscﬁl?l]égaﬁ)eﬁl‘gﬁgﬁﬁfx{qthg lS%g q*e&?v%? ﬁ&llﬁt@% It tlnllﬁlg?qr%]gwded b etllllg WLAN
APfs @ﬁngaﬂibel@gl&ratm tho 8PS uadsier ClhiRelifbicOths SPBatacsgemeaxat&

the su ﬂpressor T cells. In another enbodlnent t he

OjRJRIA 1&%@@%&6@%{%@%&1%% wnfeanal clgslc dhe single module
I u
it %ﬁ%%?&%%?h BER APt I P e il 6} PGSR ony
rejectlon MAthout el imnating other inmune responses,
wherein the suppressor T cells are generated from
i sol ated peripheral blood T cells co-cultured with
mature LCs in the presence of3-an anti-CD8 anti body
under conditions that generate the suppressor T cells.
In one aspect, the anti-CD8 antibody is selected from
cM T807, T8, RPA-T8, HI T8a, Leu 2, T8, and OKT8. In
another ~aspect, the antl-CDB antlbody |s prOV|ded in
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agai nst viral or allogeneic antigens. Figure 4a shows

the frequency of FluMP-specific CD8+ T cells anal yzed
WOR/18B4UMP- HLA- A201 tetramer 9 days after actPUHUB2909/046504

with FIluMP peptidel oaded LCs from an HLA- A201 donor in

the presence of 3ng/m anti-CD8 Mab (left panel) or

| sotype mat ched control (right panel). Figure 4b shows
utﬁthaﬁltd d?iw la%hﬂyﬁ Rx098S RGP PLIBAKinkShhatiBH HEPthed ‘g?@\;ﬂ&@ t¥ing to

-Mp 'specific response at any concentration Mab

alh@ed’YLAN a@ness poeds inythé-hetwivEe. HLA- A201 tetraner. Fi gur e

1018517y ¥irtets whet BN EAN st 1S i i Sipesrs geggiver the SPS

re@Gdr\eah LQHhWWDARI ﬂééé%&&@ bk hinRsem fdifabes flohOife @%gals
HLA- A201 donor in the presence of /'m anti-CD8

reeetl@ffdt fr@aﬁ@Ly\I\bérccwmﬁ@owle"H‘é chupesipal oktwarky h‘chFiaﬂ@I ijlea of

T S N R R P T

ne®RYrkS aDEMI B @tph@dltdlfnyWhAlN?ﬁdwoﬂéwﬁi@ﬁ|1S’§@16hﬂé&hzed to a GPS clock.
Fl u- MP- HLA- A201 tetraner. Figure 4e shows the |lack of

[08®i bi Lipen rexjews e rhﬁdgecrlpéwﬁ afid pmipdiagnisof shqpresang invagption,

thg%tn%( @gng{ %Eﬁ\y?_\g rfd decflgcn eﬁh@d&%ﬁs %IT P o(ﬂll%ﬁélﬁ Qlfﬂ{s'nﬁftfons

rnm;f b&perfdvRicd pe carfying @D&he iﬁVelﬁlldI‘SWD]ﬁ(Djt idégaratdno fromnitio essdnce of

peptide | oaded LCs after 9 da s.of . cuylt n the
thf) rmé@%% Bingthe ingentionds pefdpeat &y ea]hlfﬂi“ tﬁ odjmeptse

désé%e)ﬂr&gﬁmﬁ Qﬁ(gjveca‘i’iﬁtﬁ Bhnitedl bﬂlgr‘tﬁrl tBE cOVRhich ?OIWDFMTher the

response agai nst all ogenei c gen i s not bl ocked
featntas-oCD8:. digdhysetl dmbedummltsrqaorbatcpmhlmﬂ Zasegeidde yw1th1n the scope

h hat  al | LCs (left
ol B S p s (0 Gt BAReI Sy o Orfect v at

[oigHuci Wehald QsipRAiif:i C secondary response whet her
anti-CD8 Mab or isotype matched control were presence

in the culture. Figures 5a and 5b show a functiona
anal ysis of CD8+ T cells prinmed in the presence of
anti- CD8 mAb. In Figure 5a allogeneic nave CD8+ T
cells primed in the presence of anti-CD8 mAb were
anal yzed after 6 d by flow cytonmetry for the
expression of activation and effector nolecules. In
Figure 5b all ogeneic nave CD8+ T cells prined in the
presence of anti-CD8 Mab secrete Type 2 and regul atory
cyt oki nes. Nave CD8+ T cells were cultured over LCs in
t he presence or absence of anti-CD8. After 6 d, the
proliferated (CFSEl ow) cells were sorted and
restimulated for 24 h with anti-CD3 and anti - CD28
beads and IFN-g, IL-2-, IL-4, IL-5, IL-10O and IL- 13
were nmeasured in lumnex, nultiplex bead assay. Data
presented are from 3 i ndependent studies. Figures 6a
and 6b show that CD8+ T cells primed in the presence
of anti-CD8 are suppressors T cells. Figure 6a shows
the capacity of prinmed T cells to suppress primary T
cell responses was tested by stinulating naive CD8+ T
cells with allogeneic DCs in the presence of
decreasi ng nunbers of syngeneic T cells prined by in
vitro LCs in the presence of anti-CD8 or isotype
control. 3[H thym di ne incorporation was assessed
after 6 d. Results are representative of three

i ndependent studies. Figure 6b shows naive CD8 T cells
(donor A) were stinulated with allogeneic LCs from
donor B in the presence of CD8 Tr cells prined to in
vitro LCs fromdonor Cin the presence of anti-CD8 or
| sotype control. Results are representative of three
i ndependent experinents Fi gu?®s 7a and 7b show the
effect of anti-CD8 treatnent prevents graft versus
host in humannouse nodel in vivo. Figure 7a shows the
results using humani zed mce injected with all ogeneic
CD8+ T ceIIs and antl-CIB NMb or |sotype control In
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Any of a nunber of well-known anti-CD8 anti bodi es,
i ncl udi ng nonocl onal anti bodi es, nay be used in

W@ owp#eti on with the present invention, such BCI/URS8%046504
that are part of the International Wrkshops on Human
Leucocyte Differentiation Antigens (HLDA), including:
2D2; 4D12.1; 7B12 1A 1; 8E-1.7; 8Gh5; 14; 21Thy; 51.1;
66.2; 109-2D4; 138-17; 143-44; 278F24; 302F27;
AICD8.1; anti-T8; B9.1.1; B9.2.4; B9.3.1; B9.4.1;

B9. 7, 6. . 36 : . ; : .15 . .
1or e iR it Byora PP oo cimgse using
safdl@e $68 1t oiGh Binf8imldtionThSniditod @BgiriskR0- 1D4D1 1; F101- 87

(S-T8a); AOI1; AO1. 1; H 208; H 209; H 212; H T8a;

HI T&kstertdiniBg a sé dsible Ot ARZocdtiABolukibhs ffed; WL AMBank; satellite

JML-H7; JM.-H8; L2; L533; Leu-2a; LT8; LY17.2E7;
cnplled dgBge baged on one propre WLPGY secens MEOB; M T806; MI807;

M T808: M T809; M T1014: MCD8; NMEM 31;: MEM 146:;

NU- Tahtanin@agllitQiif@imatipg 1@; thRPAL AN angvitelliT@enabgd device from at

/ 2T8-19. T8 /2T8-2Al; T8 /2T8-1B5;, T8 /2T8-1Cl; T8
le?%ﬂ%égferef‘gs?é‘l y9%B: T8 /21 thy: T8 / TPE3FP; T8b;

T41D8; T81 1; Tue6g; TU1l02; 4. VI T8; . VI T8b; T8-1;

XLOMSIngrieg sy eite QﬁHPBPO'Y%’@m_l%Q st Tag FifTont st 158
ARt the 6E8 vanANIBELRS sBRYioh FOnBe sEJH%%%s_&QlWLM\IlaleMion

avai | abl e such as those from Santa Cruz Bi ot echnol ogy,
solutons. and i ncl ude one or nore of the follow ng, or
humani zed versi ons t hereof: METHOD AND SYSTEM FOR

DETERM NI LOCATI USI NG A HYBRI. D,.SATELLI TE AND W
2. ot ITCRPRE SO BYMCED B T BRSPrARR e (e 4l feas
two@i e b\ atRUESStRIFERIENGR e Dedt REL ANERc ARRLsbA bh &N the set of
[0001] This application clainms the benefit under 35

passiBleVLADDasytiqe solytons pprgpiisisonal  Appl i cati on No.

61/ 059, 580, filed on June 6, 2008, entitled Integrated

W ANbrapeing parhSditted passibleoWd SN Rseiion smutians Sgainstrihe satellite
.ﬁhic 1S Herein i ncorporated by reference inits
NERPF Py [0002] This application is related to the

foll owi ng references: U S. Patent l i [ Ser. No..

( TBAS)e,YgC’Pﬁ% g legien E’P%@l‘hqny”kh‘él? Bﬁﬁhf*‘ lﬁ’égﬁi c &ﬁﬁﬁ*}%ﬂ@éﬁmn locations
satiSHSURTBtANA ifRAgGs or Using Environment al

Information in a Hybrid Positioning System" U. S.

Patent Application Ser. No. (TBA), filed co‘ncurr.ent.l%g '
3.her emetmetzﬂ@l obeleim | euhergpdhestep ahebingthh safsllitoposition information

Mai, nt ai ni .0ck Bi .Accuracy .in.a [ - .
SRl Ry BB S b AR R tgpionggtution
frémh BAY set Hf pRUILLOWTINN esthlion figthitesicbmpricesent i t | ed

"System and Met hodf or Refining a W.AN-PS Esti nmat ed

Locad|infiRatis fidsiBRUWILAN RBcMidSidI@BRs khidhurd nbbddnkidtent with the

Positioning System" U S. Patent Application Ser. No.
safetiBaynfofmated. concurrently herewith and entitled

"Met hod and Systenfor Determ ning Position Using a

WLANPS ESt | 0Sj 1t Loitial Position. in a.
tyor | Beaed PEHA SShebf Bat Balik PR LBty it e
safetlitc iMform4tiBA} mehsuredb e apptying @mdh of thepessiblWandN based position

entitled "Methods and Systepsfor |nproving the

esppates &2 {hesptchitn Bepagensity pndeal quldingdhe interBaliyhsy regeiver clock
: Lt e N : EltnafPp! i cation Ser. No.

bl%#@k)gé&mqggg%?ﬁgﬁ 1tr)aeshjctl ??/Slﬁg{r ewmth and entitled
"Met hods and Systensfor Stationary User Detection in a
Hybrid Positioning System" and U S. Patent
Application Ser. No. (TBA), filed concurrently
herewith and entitled "System and Met hodf or Using a
Satellite Positioning Systemto Filter W.AN Access
Points in a Hybrid Positioni-df System " BACKGROUND
Field [0003] The disclosure generally relates to
hybri d positioning systens and, nore specifically, to
nmet hods of integrating wireless |ocal area network
(WLAN) - based positioning system (W.AN-PS) and

. S o " s o, 2~ T N o



signals on account of sky bl ockage. In this nodel, the
cellular network attenpts to help a GPS receiver
WO pgeo¥E1Tts signal reception by transmtting PCT/US2009/046504
i nformati on about the satellite positions, their clock
of fsets, a precise estimte of the current tine, and a
rough | ocation of the user based on the |ocation of
s.cel I T OmEhSd oMaﬁlﬁ §tvk1ﬂ4[i’5i'ncmﬁ b(ﬁlsﬁ?éﬁ@ bf‘th\éhl?tkrnapgi’@%elver clock
bet ween GPS and 0007 p03|t|on|ng systens
fousachgpf laet MSlsubteewwé\I bafcd rpe$iti3n psjlnmtss 1auecdrasfaprindidation of

SR epEniTes Fh e et covar cse SRR phgeltic

mghﬁﬁﬁlgwgkgps are under devel opnment or in planning. A
Ru33|an system cal l ed GLONASS and a European system
called Galil eo may becone operational in the next few

6.y ear Ehe mgthod gE ¢laigy 4.+ whaseiartee easistaney) of HepetewiahSRBS ragpser clock

fog £dch ¢ ﬁﬂ%%gp Lg%tf g%sg 8§1801? l.egtm?aqg‘s 1? ug&it gsha% 1§cﬁgﬁlon of

capgisichtyobet@ter the WBANSsbaREd pasitsai Samates anfl tlreasagﬂ&e atliements.
satel lites whose positions are known. In each case,

the atel | i transmt the values of certain
7-par B r@?@oasnﬁf elAimy nbﬂ@ﬁé“?%%‘éﬁxﬁ@ the medhistiad SPRgecetver clock
blﬂﬁéés'tﬁ@adaﬁﬁéd sRA1RS 6 asﬁ%ﬂ HIAN 'B%e%%sm-lc;ﬁ stirAitd %?dlcates a
to satellites froma receiver are neasured in terns of
gaoddodatiansstimatenes of the signals. These range
neasurenents can contain a connDn bias due to the | ack
nchr i Z bet ween atel i Ver
( use orggtﬁgcéj)? %lﬁlg& ﬁ,s ﬁ%{ﬁlg i V2 élas ?f 1ng 1%%% recerver
clpsesispirngese achiied agkliek f@rymg:lbérpwmﬁ basedypkitee Rstimgc
satellite clock and the receiver (user device) clock
indigatgs # poprjogatignfosdmatéce bet ween the receiver cl ock and
the satellite clock, which is referred to as interna
9. SPS "ﬁ% étYlSﬁ opélgﬁﬁ(l bdvﬁ‘ecrelﬁrthé ?ég%gégsrslb% Wﬂ%ﬁ Il(?C%.IlOItD §d1fttions
In order to estimate a ree di nmensional position
confperses a slusteneed for four satellites to estinate
recei ver clock bias along with three di nensi ona
sfrmneah

1 e T e RGeS o r AR b R indBe o BT Bl B8 DR B pasp e

lo8dtioR}BRKBA if HRAVENEYa rd3Rfieh 8RERDE! P& raw SPS
nmeasurements are intended generally to mean

pseudora es and Doppl er frequency neasurenents.

1Ref eTI@ri@@tgoii of dpimn a&pgnaﬁi@ng wehaedhe Shlet M psatiop sphugians

acg&tdﬂ}% [)Ql?ed&?t%}lceb orhlgg }fWLAI{I 'l(gc%ﬁ()n ?ﬁ{lt?&%eﬁctﬁ% satt&h%rloéﬁl n
e on are I hte

sdmmmlngthermayﬂewmﬂs and mﬂafroma &ﬂeHlteto
the position and velocity of an SPS receiver. [0008]

I%CCNQ@ %ﬁﬂ? 9§ "fléfngg e rﬁ%@% %@gqqﬁgl\’?ﬁéﬁ@%ﬁ%ﬁﬁ%wns aving a

sn&h?ﬂedlﬁandgb&)&l% W g WANoRaS8HoR0Si ti oni ng systens have
been explored by a several research |abs. The nost

i nportant research efforts in this area have been
13 ondUist rieethpg of dleinPll Zcveheadin thammadl disteneshs oo the erdprofjtecmeters.
sponsored by Mcrosoft and Intel); the University of
ﬁl:ﬁlgee étﬁod §§ Ha@ 2? g?rﬁ]%%édxé et aléfi%g Wﬂ% locat10{1 solutlons having
a lafg’eQiighthbtb Itﬂe@a@ﬂ@tb heatgy soltig@hni cal report

#CS2002-0714); and the M T canpus-w de | ocation

system There is only one comrercial netropolitan

WLAN- based positioning systemin the market at the

time of this witing, and it is referred to herein as

the WS (WFi positioning system product of Skyhook

Wrel ess, Inc. (ww.skyhookwt$el ess.com). [0009]

Figure 1 depicts a conventional W.AN-based positioning
system based on WFi signals. The positioning system

i ncl udes positioning software 103 that resides on a
nDblle or user device 101 . Throughout a particul ar

. I L 1 S I



estimation device 205. [0015] WLAN Scanner 202 detects

WLAN APs surroundi ng the nobil e device by detecting
wWe beonesel ved power (RSS, received signal strePdt/i$2009/046504

and/or time of arrival (TOA)of the signal. Different

met hods can be used to detect W.AN APs i ncl udi ng

active scanni ng, passive scanning, or conbination of
10as st yEn@fdq BELLYE | 2SN R e QR tant3Gs SR deAdne

APs device 203 selects the best” set of WLAN APs to
thesndateeer.ocat i on of the nobil e device. For exanple,

if ten WLAN APs are detected and one AP is located in

[ 0 d,t others are |ocat.ed in Boston, w thout.

1630, “ERRRRAPbFAE foberthdn eSOl nfolmaiat Simiptpiellc
pokftion data, Sdtelliftth SatityQRata Pafed SahEaBRaNRAES, DEHerRREnCy

to Boston. In the conventional systemthe best set of
MEYSIRRS ang tigw o stend] Hrsedsssm. geogr aphi call

di stribution of WLAN APs in addition to correspondi ng
s R e L R e S A
saadllitb @osigomny @dornhAh7fhe Fystbratcemptisiap: nodul e 204 uses

WLAN APs and correspondi ng nmeasurenents and

charagdsatidnsid ®8diile ceéaptisiag:e | ocation of the nobile

devi ce. Recelved signal strength or TOA neasurenents

from WAN 4R, a0 endésRtdol RSl RERmaiist ABESmRlor e WLAN

mobi | e device to the W.AN AP.” The aggregation of
acdesstpamiées estimates fromdi fferent WLAN APs wi th known

| ocation is used to calculate |ocation of the nobile

devi ce. T sataliterpabitioning @dodal sfor obtainusesase hetihfodnmedvnciom at
| IS call&ﬁ nearﬁst'neighbor, in which a location with a
HOMP diffeommt puCIli | ar or closest to the power reading

of the nobile device is reported as the final_| ocation

of tlRsichpmitgdan g WdeAN mpsiu teppieia sst offpassible WEARY location
7 ioh =T aeq iof din the
Sﬁ@ioﬁﬁngpéh%BﬁgseO%?ﬁ?hé@s§§?§%?E§° etail ed survey of
t he coverage, area, [0018] HPE estinati .device 205.] s
the BEEIPANG AR ot o bs ROt MU T oA G R the
lep®sivd Hidferas batomits todetchiinaly best WHVANX ¢ocatibie sdiftion #6m the set of
Hori zontal Positioning Error is cal cul ated based on
paspible WhN logatighhwdutips. and their characteristics and
al so characteristics of the received signal, as it was
1£xpl Ay chib G PaiReNdingrenkih %’%i]c WL Rligs ﬁm@%@ti‘oﬁﬁ{g'rﬁ&ule to use
No. 11/625,450 entitled "System and Met ho or
th&s4telivet infigmRoen froortha gt [East owo Witdnem sateNikoANo Batsedine the best

oSk tionin stem" the enti i salosure of which is
WA o LY th o e Brsel P 0 I Gpe s diht
coRfRisePRBIcsb SxAhind c8d &f the bEssH1INALANEERLBE Soldibhs against the
measur ement device 207, trilateration device 208, and

satchlete SHErRPRNant isphacti the lageider kasgdon whidxd]therpessible WLAN

satellite signal receiver. and asurenent devi ce 207
popiol eationy sl b S IRERAPel P C es 1 n vi ew of the
devi ce, decodes the received signal, and neasures
19. hesEicadykictreofluddimney, @hsrdin i VeBAIN paiteinl soligion Thasistency with
measur enents .can i ncl ude pseudorange, carri.er
the pateiitsHigformation %iﬂswdﬁw@aaléfwaCF gbthepostible WLAN based
. . ! f '
P e R A P R S A g roceiver
clodk Masetor tachgsissibiet WLIAOCBtsed poofion bstinus@r devi ce,
velocity, and direction of travel of the nobile
devi ce. [0022] HPE estimation device 209 estimates the
expected error of the estimted |ocation. The HPE
estimation device 209 is conventional and cal cul ates
expected error based on geon%QTy of the satellites and
signal quality of the received signal fromsatellites,
for exanple, DOP (dilution of precision), and CN
(carrier to noise ratio). [0023] Location conbining
| ogi c 210 receives |location and HPE esti mates

T | o g, o o o o ARTI NS /M A



[0031] In sone enbodi nents, non-uniformval ues of
internal SPS receiver clock bias across the acquired
wa 200014941 2s for a gi ven WLAN based position esPCTHSZ09/046504
can indicate a poor location estimate. [0032] In sone
enbodi nents, the set of possible W.AN | ocation
solutions can include a cluster. [0033] In sone
2(eboglid E?E‘treﬁr oftdMimSRL %Jhletetn?th'e réhﬂé'lﬁ@l{d tﬁ@ﬁt&ﬁQ\S‘P@ere@elver
satel | l'ocation Solution int orm a region, a
cleqkr ﬂoacas:h ] rtheapcnssmbil/aeWI[AOﬂ)Bzaqed Ipn51somrestembcﬂdus eett &, antihdication of

iR R hE B PR e et i SRl oRpof satellite

pdsReAtgQRsteR ution to the satellite location
solution.[0035] In sonme enbodi ments, the nethod can

i ncl ude sel ecting WLAN | ocation sol utions havi nsg)
2ls mal Thediysternefeclain k9 evhsepinetheicppsistecytaf dhe wirpaliShR, regayer
clggl{'tﬁp ge?ch]o(%tl!{reenﬁc?%g ge WLAD nagteﬁ R%QWIA oag%sg? g%esdsaosl a%telndlcatlon of
congiviengly Betivasipe WEAANRRed poﬁititﬁl Séimatdsiahé tHeoradlito easurements.
solution, for exanple, one thousand neters.. [0037] In
neenbodlne the satellite i rmati on can :
23 el TheVSBTer i léogfhete&hﬁaetaaﬂalgyaﬁs FHE DHGERORS Fpoeiver
18 fas RIGEIRE %ﬂﬁe&?ﬁ@tﬁf&m ngPWLA?N bﬁge%l%@ﬁ%}{ estll’nate
nmeasurenent, and time of signal transm ssion. [0038]
mtimatsmgoechmmmtlmatet he application relates to a
system for increasing the accuracy of a WAN based

osif, on estiJmt.e i ng_ sat el n
2 of oFieamrG o E WS EhET b BrR G s f PLSShal 985 wsriver
clodkChibideerss AN g kel fiRk facaivai WILANbegsagiosiein k@it
one or nore WLAN access points, a satellite
ingigafics p pAPIIGCHHOBESEMAISr obt ai ni ng satel lite infornation
from at least two different satellites, logic |ocated
ocat | ox sol uti ong1 ﬁbgggﬁqﬁﬁwg%l@? ﬁl?r%?lg‘fmﬁ%\il&lgg%:eggg%ﬁ%
pasdiontdata, satellitcogilecityaiagd, pshedorahpempasirdran) Deppiadidg@etay
use t he saéel I|te |n orrratl on fromthe at | east two
MegspEegicahnd §me qf; |St?é‘§ TPHSE i ne t he best W.AN
| ocation solution fromthe set of possible W.AN
29. ocatiofy sl dtdlanst7, [WR38h thdsct 8 FosSIHROW BN I seatibh Solutions
application relates to a nobile device having a hybrid
copaises dAlupQL. system for increasing the accuracy of a
W.LAN based position estimate using satellite
0Sity 0
24 051 TP bPURETT ibh B SRR TR TSl ey byt
lovdtionBokudion lim the foken af WoAhbnradulfscef ora e@eei vi ng
[ nfor mation fromone or nmore WAN access points, a

lite tion dul e for obt ite
2% nf o'l:lt?altl?%ﬂ‘? PHe mr%{z@q%ﬁ&r COMPTENFBHEE ﬂ%ﬂi’ﬁﬁﬂ t@gaﬂon
solRn§ aé&?&lﬁ%ﬂ) 1hB diBmcVEAN R WEANQogﬁfo‘ﬁrsmu'ﬁ%n % BRtGakflite

possi b N | ocation solutions based on one or nore
loyitiaN sabitieBs points, and logic |located in the
positioning nmodule to use the satellite informtion

rom.t he rent. sate
yer ol Refph PSRt > iith s BRPTORER RSN AP Dlpcprien satpiions
ha@fngrogsdlbdistalloAd thogaadliienoseiblkdlansa. [ 0040] In sone
enbodi nment s, the nmet hod can inl cude determ ning the
| ocation of a W.AN and satelllte enabl ed devi ce by
2%si nfhesmetaed pt elalr%%%ml&teﬁt%e fopp b@ﬁt@hce\/\ﬁﬁlﬂlﬂ&‘c@é%‘)f ten meters.
points (APs) by detecting W.AN APs in range of the
WLAN and satellite enabl ed device, obtaining satellite
nmeasurenents fromat |least two satellites to provide a
pluralityof possible satellif& |ocations of the
devi ce, and providing a weight for each AP based on
the distance fromthe W.AN APs to the possible
satellite locations of the device. [0041] In sone
enbodlnents the nethod can |nclude u3|ng the MEIght

o . N



on the distance fromthe WLAN APs to the possible
satellite device |ocations of the device. [0055] In

WG e/ 1e3bbdi nents, the application rel ates to BCTESIN02046504
of determining the | ocation of a W.AN and satellite
enabl ed device by using two or nore satellite
measurenents to refine an initial WAN based | ocation
(et efig fahbe Bf hfﬁ‘f‘ b gﬂ)tﬁ?ﬂﬁﬁ bl'ﬁﬁfﬂaﬂﬂ WIDOK 'lééa‘ﬁen Qbrutibss having

WLAN and sate Ite enab evi ce u Ing a

a hosi distamicrig teystodiny lgatibesdlngosat el [ite | ocat i on

measurenents fromat |east two satellites, the nethod

LU h
g A TR RE LT o8 el Rt st B GufraF opy Fundred

méteg. WLAN Iocatlon estimate, wherein the uncertainty

area has a plurality of possible | ocation solutions,

and determ ning the device | ocation estinmate inside
3% he AmNile dewict Bavinga Bybrd n@sythm%& systest fog apgregsinggthe peeuracy of

t r

o S R R e B S b R, BB thmobile
devitc@ompgisind: [ 0057] In sone enbodlnents t he net hod

can include evaluating the W.AN Iocation esti mate

usi nghytiil ait@hlngtreodEassth :s at each point on the

grid. [0058] In sonme enbodinents, the nethod can

i ncl ude deparAN Adugd ftsﬁréceltvﬁfgnﬁfon%%ﬂ £68I oRlor GlREWLAN

bias of the satellite nmeasurenents at each grid
EngﬁmDHFSOSQ] In sonme enbodi nents, the nmethod can

i ncl ude using the consistency of the internal SPS

recei ver «datatktelposisioning infrelusafoe bbiatnen gread liteenfent stidnofrom at
| eterakgﬁ the | ocation of the device. [0060] In sone
cHHBY ¢ SaEHESS ocation of device can be the grid

poi nt whi ch provides the npst consistent |nternal SPS

r ec elpglérb@rf%iclna thg Wd-ANmadyle tedetsrminead sspalsinsaiftenV§ AN location
so&gfg)gg’]:)aé on Yk O?Hg?éjwm%cce%@g 1ﬁfst ﬁ}cpf the grid can

ase on an accuracy requir or the location
det at.i of L n Y
accuP ROl A iplookl B8R, ETRAATE R i b g from the w
le&0 R0 gifteasht gBblligcste dadkamnine tie b?eysmmlﬁ WicatiOf k&tagomBomhke set of
accuracy of a WAN based position estinmate using
pagsible) WLAN [nsatian sohtiysi nf or mat i on. The system can

i nclude a hybrid positioning nodule and a WLAN nodul e

3% or A@@,eélilqﬁ ofgleranmaringthedecation of @MéL@N angsatelhitp\shablasledeyice by

and a satellite. o)
uso al%eilll meaglfrglin‘entts to WR%%HI\E ch 0119[ 6)13% trnethod
aﬂqﬁﬁﬁ@gnt satellites, logic in the VLAN p05|t|on|ng

nodul e for determ ning an uncertainty area around the

W AN Qi) WPDA RSA PIRLEndastele WLAN@n&XReIftEhaBlct Aevieé;
the WLAN Tocation estimate, wherein the area has a

pl ur % HhoQhtcRRS o Au?edlaﬁéhpmt T’&kﬂWo%ﬁ‘%llﬁEsdtol ﬁ?ﬁ%ae b Blurality
p03|t|on|ng nodul'e for determning the
onmvmble shtehmet losatiars of e AR dcat | on estinate t hat
best satisfies the satellite neasurenents. [0064] In
S orrepreniﬁﬁ@i dTREIEht fol Bechrek badd oamnhd distabictefrea i VatANAPS to the
position estimate of the WLAN and satellite
P‘Eﬁhlﬁl Sé'@”&%@‘?cé'émﬁrﬂf ﬂersﬁi%cet he WLAN position estimte as
an initial position in satellite position systemto
3qet efgd Henbhee &1919@33 %‘mﬁflslﬁé‘ ﬁsﬁ@-fﬂg V@Jlghtsf@f &lchi 'Pﬁeln a locatlon
enabl ed devi ce. n sone enbodi rents, the system
algarthinrtoldatdenme plmesllowtmml aofghenddhidee whi ch can include a
WLAN nodul e for receiving informati on fromone or nore
WLAN access points and cal culating a position estinmate
of the WLAN and satellite enabl ed device and a
satel | ite positioning modul e*f-or obtaining satellite
information fromat |east four different satellites,
wherein the satellite positioning nodule uses the W.AN
position estimate as an initial position for a final
p03|t|on estlnate [0066] In sone enbodlnents t he

I - o T 1 .



di stance between the satellite positioning system
| ocation estimate and the WLAN positioning system
WO owatt#an? esti mati on. [0077] I n sonme enbodi meneGT/US1989/046504
met hod can include the internal SPS receiver clock for
the WLAN based position estinmate can be used as an
i ndi cation of consistency between the W.AN based
35@08'115@%@@?& b8 89 dviidien 3Rt fsbibleSaRARt 14 QRONDL NS &
ocation. [0078] Some enbodi nents relate to a system
cohgrisenie regasi afposhielc dertipasylupdnsdoithaNebiased position
estimate using satellite positioning information. The

3G anf il PEFHPERS DRRgh vl ReRREPrRsbtts g AP dapds close
to\MAPsABEaRE DRilHasiohPofant g&lias e a WLAN | ocati on

estimate, a satellite positioning nodule for obtaining
satellite information fromat |east two different

3 at elhqmehod ghelainy §p.cvhcsrineinge inthe patcivr pytimg pighe location of
th?ﬁgé‘“:cecérﬁ ideth QA sHnidt Q/gthgp&le%P@r‘Hf %ga ﬁftﬁ@é of¥he E&%rar%e arca of the
ocation determ nation by eva uat|n§ the consi sterncy
APf the satellite positioning system neasurenents to
the WLAN positioning system|ocation estimation.
007 So epbodi pents rel ate to .a system,for :
39 nor BT AE04 AECAEE ST dEgPron “qoNe AR 4B BB DrtgrP tht is fur
fr& thd ket Thtba G & thd [Ra@SAthOBENE | nf or mation. The
system can include a positioning nodul e including a
WLAN nodul e for receiving informati on fromone or nore

30 AN emetbed pbelams 3G vharen ealV EANGAR i fapifiar thedogationof the

esti. | lite positioni I r t.ai
SSELITHERP B30 S ARE oPR BLoTBALLE s BPLR A or
theatPel lites to calculate a satellite position estimate,

and | ogic |ocated in the positioning nodule for

determ ni ng, the ex cted.eéfgf of the | ocation

t
et eTlfﬁfH%HlP%ﬁ‘_h B TR v P RY A CONSNS tetrigmepediipde far from
hE PRI LRINRLLRAL BOSUSYEENORRAATLIAAL WIAR sh ohibffic

positioning systemlocationh estimtion. [0080 n
engbled devibo thi aalzntassd wikoutrdatadtbnf de faeWdrAN Aifhg whet her a

satellite enabl ed device is stationary by measuring

“lan TRERtR SEGIT P ro ar By SERLABG R e S BRndy bevween

thé @Ratiort WOths IWEANI ARSandWhe p&isibld ielEetI8¢dtioh&of the device.
measur enents i ncl ude Doppl er frequency mnmeasurenents,

acquiring a rough estimate of |ocation of the
424 at elhq methad gbslain 42 ¢9mRNIsiagd cal cul ating an i nternal
frequency of fset of satellite enabl ed device.[0081] In
someclembaidinWibird AP evingdt dro docenmsisisot widk thedjagsiblersgtellie
| er, . frequency neasurenents to account for
loggggfpf?%(%gvgnent and the internal frequency offset
to provide a device Doppler frequency. [0082] In sone
43 nborhgwmeahsd of Eieine?, holskreianhd Wl ANI &\ Pdet & fom dohsigieiidyakith the
the device is stationary if the devjce Doppler .
safellgg ifREyatian 1s mgpsured Bodlying cadvrf tlé?r%ﬁlﬁéﬂ lpcatiqys to the
sabEi %a%@m&{ﬁg laﬁ&j @al&ﬁﬁt‘ﬁ{ @;ilﬁgmtdp@lis {elaﬁvgleé{b?{abihssfor cach
stationary 1f the Interna requency offset for each
Wiathe AP Ibeation. substantially the same value. [0084] In
sone enbodi nents, a small Doppler frequency can be a
Doppl er frequency correspondi ng to novenent of the
satellite enabl ed device of |ess than one mle per
hour. [0085] In sone enbodi nents, the nmethod can
i ncl ude i npl enenti ng power saving features into a W.AN
positioning system l|located in the satellite enabl ed
device, if the device is determ ned to be stationary.
[0086] In some enbodinents, -##re power saving features
can include updating the device |location |ess often
for exanple, once a mnute, by the W.AN positioning
system [0087] Sone enbodinents relate to a system for
determ ning whether a satellite enabled device is

g o - ~ - Y



measuring one or nore tinme intervals of one or nore
signals transmtted by a W.AN AP and recei ved by the

W@ 20001149412 positioning system recei ver. [0097]PCTHUSHAB046504
enbodi nents, the WLAN AP naintains its internal clock
accuracy by synchronizing with a satellite positioning
system cl ock. [0098] In sone enbodi nents, the W.AN AP
gan TH%H‘HSd 8f aaﬁﬁirb b&ﬁ{)ﬁrﬁ% EAIO0AEE SVl SPREEMR er bR Ck
synchronize wth the sa te positioning system

bigd bgkofddIBk thalosame afrdsod WiphINS\P aswn WtANpétigaandabe
connegwfg?to a ce raI site to synchronize with the

MEAIEESSTB £A4h VRIS syst em cl ock. [0100] In some
enbodi nents, the VLAN AP can maintain its interna

45| ocmleafﬁ@t%@@vcibﬂn U3 i vakrdn tRCEAkidtcacy ot @B Mabrnal SPS receiver
oscillator receiver. [0101] In sone enbodi nents, the

clpk iasfos aaeh afdha AN A Ioc#tipns arrvse s yi mdicapon of distance
r t I
begg% QII tpgth)]?ﬂlai ?@[g )i'(bp a{l{h c}f’ﬂgt?i? gass}'t%lé) gattéﬁlfe de@ c% 15'0% Atigns.
sel ecting timng neasurenents fronidifferent MLAN APs
460 chiarmacthodbficlaimn A2 aiheréihealsalaghg tHeerondstensyest the 1nternal SPS

i nternal ¢l ock bijas, I.n sone .enbodi
TeREY HGPokHas fﬁ&?%é‘%%éﬁ\gé% (R AR oL s e standard
deRttigh dF Mw%edn%ﬁéx@ dbroP8Eihk ik Qh1 SpPheLivEnadcy 151§s
satellite receiver's accuracy of internal oscillator.

[0103] In sonme enbodi ments, the WAN AP can be a
Alruni & ispaem AP datetmineg rhnip@ati@alof ARVLANsandctaredliic zeabled ddyice by

wi Rl S RERE S 1 T ST e Sty Bty Pedd e

cobdptisinpe| ude a WLAN receiver. [0105] In sone
enbodi nents, a satellite positioning receiver

mai ngf H’liﬁiﬁdsﬁlohﬂ]t%%&ﬁhe R5ksildi.as by using one or nore
WLAN Ps as a reference. |I'n sone enbodi nents, the W.AN

20 R S5 o

paiepl et e under st andi ng of various enbodi nents of the
present invention, reference is now nmade to the
f ol | owhRgrelies poditdniBnsotialks gt frovidignesvatty (Wiﬁobmblléeievice
acconpanyi ng draw ngs in which: [0107] Figure
logations pf ﬁlﬁé@wae RisgH orléafeihternénimaél@p djos gfflegpt wmfferent satellites;
n;aosming system [0108] Figure 2 illustrates a system
or a conventional way of integrating VLAN-PS and SPS;

[ 0109]. gur e 3 Ilus rates a syste nif rovr n

v anops ot Eade InerbRhE il R AR Bhs BRI s e
ba@é@&diﬁ@&ﬁﬁtﬁlc@ffrofrﬂlﬂledNEﬁh\DABﬂtdStMB Jp@@ibléfﬁdtélﬁfe, de[v%l@dations of the

Figure 4 illustrates an exanple of selecting a

dey#iCut i on bet ween possi bl e WLAN-PS sol utions using raw
SPS neasurenents fromtw satellites according to sone
4%enbotherenten effclaimed Tdivdeteis @ bighunjighttcorraspoads (o0mIAR that is close
aure. Iustr temfor integrating W.AN-PS
to ailhdp‘§§§?i 9% %teé%cailgli& %F@gar%é%%r enments are provided to
WLAN-PS to select the best solution according to sone
4% rrb orhowsicm off cldimel &lindetcirs edsstohhegdtel irtds@mate[d@H2bcation of
gure 6 illustrates an exanpl e of selecting a
th§ éme‘fr RMPECHA 3568 ylibi%owqmﬁrme nggnifpdloRfshe saegresprea of the
PPS possi bl e sol utions according to some enbodi nents
A
of the disclosed subject matter; [0113] Figure 7
illustrates an exanpl e of selecting t he best set of
WLAN APs based on raw SPS neasurenents according to
sone enbodi nents of the disclosed subject matter
[0114] Figure 8 illustrates a systemfor integrating
WLAN- PS and SPS and using raw SPS neasurenents from
two or nore satellites to sef&ct a set of WLAN APs in
WLANPS according to sone enbodi nents of the disclosed
subject matter; [0115] Figure 9 illustrates a system
for examining the location estimte and uncertainty
provrded by VLAN-PS against SPS in order to find t he

g, g, . o " o



WLAN- PS or SPS when they are not adding value in terns

of increasing accuracy or other estimations. [0123]
WO@one487 i | | ustrates a bl ock di agram of the hpEr/U82009/046504

system of a WLAN-PS 301 and a SPS 306. [0124] SPS 306

is an off-the-shelf, conventional satellite

posi ti oni ng device which consists of the sane devices

533 ST 4060 S ot L DAL GO ot R o 1

fromtle chedtlbticlestmpatedmif. thShicetidn efghe dewcarer and
nmeasur enent device 207 is part of every conventiona

Slossehts SPeRhegm fharedth PRt AR AT BfbE ety qf e
ddviiR if @MW ASPS |FRAIU QRN c 3h Ordés 0 mabhisi @b REthSRSV @A arca of

as is shown by output 3 11. Not all the commercial SPS
the &Pei ver s expose the raw SPS neasurenments to devices

out si de SPS 306. For exanple, Star Il GPS
n C -Si R{F g D
R ovl BogHeltb i IT HEERI AN AT HERRRE 10 by fom

the posiflasacllitddoeations vhibe ecarce tsopmsittdnneith€ERI. AN aad varite
that do not provi de. such neasurenents. For the SPS
en@@@eidsw%ts Cug%ednwh%t 6@@%9@6@@ dfenents as

part of their standard interface, the SPS receiver 306
53.5 ol fykReh UUNARI 4T, tyhRRGERS v&egggt hebdsedoSHR consistency between
measurenents. [0125] The W.AN- 301 functions in a
the lagiatien otha Vel ANsARsrndhaneedlogdelbtedogations 61 hadevige.
except that it is configured to receive raw SPS

a e S L1, (T At at i of .the.raw S .
S TR AR NSl KORak@ T posve
sa\MLIAN |AREosedfabé dencakayici@ind@d, trilaterati on device

304, and HPE estimation device 305. The WLAN-PS 301

can take adv age of the raw SPS neasurenents when at
5% s WEC TG4 Tt B whrE g Eed! ABJesstigh P‘Pifb*&ﬁten%wl% the
satdl Pt HfoRRA N O heh §1280 B %%p%Pngf 308: oftRL RG] AN B 18£8 o the

change of WLAN-PS 301 after ?ece|V|ng raw SPS
satnblats mrcepmepinsnts sndta culstsethe mtompleSRivteativeihdoak as for ecach
“ﬁgéié& Under one enbodi nent, the disclosed nethod

i APe100- \w AN- based positioni ng system (W.AN-PS)

and a satellite-based positioning system (SPS) in

560 Chhd dyste N A28 ﬂ@ﬂlﬁ&ﬁ@ﬁlgaca%ﬂatﬁg aR@§Sinal SP$ ReaivePElSck bias
of a nobile device, and anon

) i NTgthe possi bl e | ocati ons,
byt ¢pasigaangticdecatipn of eard WPS N B 9a e iifitlpostien gad the s
t [ position estimate. [0128] This
]ngﬁggﬁ%%%Hgﬁgfgﬁl%%%ﬁ%rovide a method to integrate
WLAN- based positioning system (W.AN-PS) and
S5k at eTlhd dystehasfethipas, tvhortimthe psdigondySPH)c interindliSPS rededver

N-PS provi des t of possible |locations .for _the
CIMW%*_%& & ,th%}%@/%sl_ﬁ AR loediogr e Bedhs hddiadonef éﬁ%&e
bAATEAI e MALAR AP RictiiH S1ARE BobsbiasbiMiAld Il 19fariBRSSI bl e

SPS device | ocation solutions. In other words, weights
are assigned to WLAN-PS possi bl e sol utions accordi ng

Sthow T dystetnesf cdamr s phiaein ealeiatingthe consistency of the internal SPS

nmeasur ement Af Kgning a weight t ch
oS RE e Fich VL AR ARLARGR e PR b BB s angerd
des@tih e tHerm el sgaire WrbNoFBe PASHLISES Fooeiatl @8k bilror
exanple, the final reported |ocation can be wei ghted
by an average of all possible |ocations, |ow weight
| ocations can be renoved fromthe weighted average, or
only the highest weighted | ocation can be reported.
Sel ection can be a special case of weighting, in which
t he respective weights are zero and one. [0129] For
exanpl e, because of the hi gh*tensity of W.AN APs in
some areas, WLAN-PS can detect tens of WLAN APs in a
gi ven location. The detected W.LAN APs nay form nore
than one cluster. A cluster is defined as a set of APs
in the coverage area of each other. If the coverage of

1A " R - o



cluster 402 and a second cluster 403. Each cluster can
be used to estinate the | ocation of the user device.
WO toovhe4user device acquires a signal from at PEERES2009046504
satellites 405, the possible solutions of the two or
nore satellites 406 can be used to select or elimnate
sone clusters. In this exanple, possible solution of
sd he A wudd 6@%‘?61’1%%% {Hetlgc%tlbﬁ of HOWIA RS s%ﬁge é@a@ied device by
Cluster 402 is closer to the possible satel
usgy twioi @msorb aatd! 4OB cafuaamaitustrefinelPBinitidh WIeANr‘besed location
uster 402 can be sel ected and cluster 403 can be
d %?%%ﬁ . the d‘@P&EVEIS illustrates bl ock di agram of
|ntegrated sol ut.i on SPS and WLANPS. SPS 506 can be
a st@HEaHRg 2 gpsitiphet 'Z‘ﬁ & kABIeaﬁchéteﬂ% engbiedleyiceqisipg a WLAN
Wﬁﬁfﬁﬂgggg% vide raw SPS measurements as di scussed in
Fi gur e raw SPS neasurenments 3 11 are directed

The%@g@&gaéﬁé AT hLALET A ooy s h%'a%?tﬁ 123351

S Se€ EVI ces recel ves

fro AN .scanner as an |

sel ARG 8@0%@%% e Al RSN AN oSOl ey aescd on the
cxPbeb@pesr FRhMRE KNG 2868 85 A8 vilctein TREuNBEANNARSca has a

sel ection device 503 not only identifies clusters, but
plaragty efdglostbls lecagipn selpdons; sed  of WLAN APs for each

cluster. Each different cluster may result in a

di f fdete@minihg dwtdevivedetatinmtgimag insofe thé W Idh Nfleragnt ugetrinty

c) ust e used in the trilateration device

th@df“&ﬁ 1%§3h %@ﬂFFIPﬁ“QfHFP erent |ocation estimate.

The | ocation estimtes based on clusters can be

60/l ghticalcBed of @59 Bothpasift USidhg teindseanty e ihide grid.

SPS possi bl e solutions or can be selected according to
their cluster distance fraom SPS possible solutions. A

61| ysthemethpd peclaivs P pargpEsipg @Yﬁlwéang e WLAN lgcgtion estimate using

ance) fromthe

thg%?@??ﬁﬁg% %%%é%gé%édf%??%%hhggﬁaexanple if the

cluster is located on the order of 10 neters away from
62 he Batretthod ef dest 60 fetheotarnpusing deteimisingrtheaterivd SPS receiver
assji.gned, a | wei ght i consi.dered far (at a
oI S snllic Fodenibocenh SEERIS, ance sol ut i on.

for exanple, if it is located on the order of 100 or

631, 00thaERHS oPW¥an 62 ebmphians adifg thetcdnsbish he internal SPS
sol ution.[0136] The SPS sol utions can be found as

reedyarsipck tigs afdlahsaseltiiemeasercrmsats i defermine ﬂwépeat@n@f the device.
general ly four unknowns coordi nates of |ocation of the
64100 i 1&1&1‘% §f 1t éspé)he%lﬂ hOELNA! of e O isk{hé‘gri%oﬁ%mch
recel ver. e raw neasurenents fromtwo 0 re
proaided the nest canisbmt is@dalt SPSadeteiverai @kttiss fonthersa@llite| ock
bi as of the SPS receiver fromthe equations. In this
MM result is going to be a function of
coordi nates of the l|ocation of the user device,
69 X, YTHI methBll 6NcIe@N 60, GNIY@'rélhtﬂ?ens@esoﬁhQ eAE M asé PEMhBSccuracy
folloms F(x,y,z) = [0137] This function can
IfmegmemeﬁﬂtbﬁKQMQmdQ@mmmﬁmme or a curve based on
nunber of satellites. Therefore, raw SPS neasurenents
6];) (r)ggil"f%e]%etﬂcr) Iglglrr]rz 83 Z\){J/Iléeﬁélﬁﬁ P{aﬁgyéqﬁ]urer%e 1§’ gllt)ou?ften meters.
| ocation estinmate. [0138] The distance betmeen t he
6di f f Aspntmdol inticasisg thic AMN1AbYRE aWd. A0 bsdchIpesisioh bitindis using
of . SPS can be used. as criteria to weigh each W.AN-PS
safcdlith pPEHONIAR {nfpraaliong e AYSteMReMEHENE o each W.AN- PS
possi bl e solution, |ogic can be used to conbine the
sol ution or select the solution fromthe possible
solutions. [0139] Further, the consi stency between the
SPS neasurenents and the | ocations provided by the
WLAN- PS can be used as an indication of distance
bet ween the | ocations provided by the W.AN-PS and
Iocatlon of the nDblle deV|ce The | ocati on of the

T |



round trip time of received signal. The W.LAN-PS uses
WLAN APs and their characteristics to estimte the
wo owat#an’ of a nobil e device. [0144] The PCT/US2009/046504
characteristics of a W.AN AP mi ght include, but are
not limted to, received signal strength (RSS)
| ocation or estimation of |ocation, signal to noise

rat i@hy@ﬁgbdsitﬁﬁln%fm@({lﬂ% Y@hpds[f$) - Raw SPS neasurement s

fromtwo nore satellites are used to cal cul ate an

ol RAEF RS R b R L T

poimbjdnd device. This indication of distance can be used
to select the best set of WLAN APs to estinmate
| ocat da@dliefpobifieniip PhddeldRY bEt@lmﬁsa&élﬁteilﬂﬁhﬁ@ﬁ(ﬁf fr&h at least two
di stance can be used to wei ght AN APs according to
diffprent sagiilltesince from t he device | ocation. The raw SPS
neasurenents fromat |east two satellites can be used
in tlhiis ipthec®EN psitiorong wiothhlodor drsarimigng ah ooetriaomy arca

bl BF SRS o 5p R P e rSRORuGP L haa¥ T aneration

estif@fe, WABreGPIE aA@ehad b PRurBlity o Bo AN DR ior s dhitEIndNGR 1 S
considered close or not far is the distance is within

an opeerin 8fc HBERIPbYEBNAL rﬁcﬁﬁlect%i’ 85t@19ﬁnﬁ1rg9cﬁe @éwéé"l%céﬂﬂﬁl\is the

AP. AN APs that are considered far can be el m nated
WiLAd¥rl achieorpessintaitothinlge st satislidsathe satcllifc0hdBhrdmiagts e 7

shows an exanple of an integrated sol uti on of W.LAN-PS

nd .SPS |ch ce detects.fi,ve WA
o ool yolef UGB ARG HTRE LB 4R ARG ARdeh o
measur enent s fronttmo satellites 704. In this exanple
6% he THANsRECERSaiMI) nicatirethcand o the SPLAAhAituig rhbdule
noblle devi ce, and di stance between WLAN access points,
evahmtes e WAAN Mcatianesiimashasing theiatclise Bicpsur@aentpar qaghpoint on
thpg ysed as an indication of distance between W.AN
cess point and actual |ocation of the nobile device.

A region of possible SPS solutions 703 is cal cul ated
TQUsi nﬂlam'atsm afrobninsO6 X, mbiercimthedagiefid fht 8 LANwosdioningoedule

de %1}1%%% 6]?16 W[g'flégrgge?gez cg)ﬁk %ﬁtat? gi:eeosfqgeé SPS O%Elglgnts at each grid
pdd@t ween WLAN access point and actual Iocatlon of the

nobil e device. In this exanple, all the W.AN access

points 702-1 are very close to SPS possible solutions
71703, Thﬁﬁys‘r@ﬁweofwl_qm Hewbeysinghg pansisgpcy of thepgiernal SPS receiver clock

t { e
bla@(ﬁr tﬁé %@h& %%%gl{sbl? hsc‘eg%g%gtep'ﬁ{n\églﬁéglo}%@'ﬁl og{tfgengesvlce.
|nd|cator of a Iarger di stance between W.AN access
7200i rithe/@ate @frdhitid, wbiesdin thie lafatibhef dolicd ie tloheg/rid:point which

o s B S B G

me&aRnthRg to its distance to SPS possible sol utions,
or it can be renoved fromthe set of APs to calculate
the nobile device |ocation. [0146] Figure 8
73.1 | uBter syt AffCANTRS, Mtreamtillesi?s o 08 grivt ie drseden an accuracy
resglu%@ggktén(ymtgh ék tﬂe nodul es are the sane as
&?Sﬁ?el ) ?E@%?lt% 0BT 5?tng WLAN APs 803. Sel ecting
WLAN APs 803 al so receives raw SPS neasurenents 3 11
74as dhhd dyptdin of TdemET 3, alicrabatic lae R idySrcquiieenid® & dbdut ten meters.
estimate the distance between the | ocation (or
estimated | ocation) of WLAN APs and the | ocation of
the nobile device. [0147] As discussed in the previous
enbodi ment, in this enbodinment there is a need to
cal cul ate an indication of the distance between W.AN
APs | ocation (or estimated I6%ation) and actual
| ocati on of the nobile device using SPS neasurenents
fromtwo or nore satellites. The consi stency between
the raw SPS neasurenents and the WLAN APs can be used
as an i ndi cati on of dlstance betmeen t he Iocatlon of

AU AR APFPN I T T, = - Y " I L I - —



of the nobile device by itself but where the W.AN PS
possi bl e sol ution 903 can be exam ned with the SPS
WO pfoonssati on to sel ect as the best | ocation 9OBCT/HE20091@46504
that is nost consistent with the SPS pseudor ange
equations. [0154] Figure 11 shows an integrated
solution of WAN PS 1101 and SPS 1106, in which fina
79, 0cak i K4 d@?cﬁﬁuﬁﬁ%ﬁfe%%git PM oV LAN KR dnd sh&M1HtO8HHMA device by
usi ng SPSneasurenents 311 fromtwo or nore
usgegt 2MLiAN posifomestinmadelad &) inrtedl lovangn fopdwshtellitd pdsitioreng system,
haddﬁgpto conventional W.AN-PS, which recei ves W.AN- PS
the MeYAGORPTISHEr esul ts, the correspondi ng uncertainty
oft measur enent ,amiﬂ%rma rements from
rﬁngét? ]Qg&swu { @é\&poquéqrh@tlp}qtesof the }Sg\lfjlré[t\] 286 SsatF}‘I,]ée enabled device;
deflnlng nodul e 1111 reports the [ ocation estinmate of
the nobi | e devi ce. [0155] For exanple, if the WAN-PS
prov r I
ﬁsﬂl SthE Vgﬁ&ﬁ p%il%fn %%E ehtjé ag gtl Rﬁﬁl% ﬁ’ggléléﬁ ét?geataﬁt% pogltlon
sy@t@ﬁft@&i@wmﬂﬁlettbe Idaetioinefahé WINAY aafl sitbikitd @mdlddadvice.
esti mte of WLAN-PS (expected error), which can be
cal cul ated for each posjtion estlnatﬁ ig sgne.. . :
76erb odiSHERR O 1BFreptivg Hsdimfaio-iniala saicliin et apyitign gytimate using
VL AP F@5h 18vidsedy WIRANG KRBy sJBEMAMSYEOh B
EmSkyhogi VVr@%égs ViAN—PS I'S abogﬁg%Ont ﬁh?ch (:anpns]ng
use I AN-PS error. In the next
steQ1&%BE%H1ash?§§gﬁ@gH%n mtwo or nore satellites can
be used toWLAN nevdpl fot raseivivignnfdmmasmefrdmi ad or egiro WVIDAN

WLAN- PS, ich satisfies the SPS r nfs the
P PO T e o R i et Ba LAl B it gnabled
dedet gl as fol lows: Fi(x,y,z,b)=0 [0156] In which (X,

y, z) is location of the noblle device, and b is

denot ed f r: '

Ay pot nt DAai I poRHERAR mdhREter BB o RERRA from at
leqmt ﬁmraﬂdiﬁeranﬁ sets:thtmat\xélefem the lsetellne ad)s'im'xming rnbhele ndsi the WLAN

é é terP al. cl.ack bi as

Poéﬁto&fl“é]tl § 2 GP i %ltPoé’é‘éft}u Pl papifipy SStmE?é%aus e al |

t he nmeasurenents are done at al nbst the sane tinme
Tk he 4 &vshogred defseminjag an eHpecicd cEPhH 2 lorgioa %t%@lwospéa

Wi%%@hﬂﬂatétﬁf%‘@ﬁ%l@&d?%@@?ﬁeﬁl od 80k gﬁﬁﬁ%a' | the SPS

measur enent s ere I' SCUS reV|oust, t he

consj st en

Fecatyepnite 83 EREoHFER e B o ShARRRL B oc v fane
WERAN seatlort bginditgt ance bet ween | ocati on est|nate

(x,y,z) and actual |ocation of the nobile device. The

consdbHisMe IndbkukhtnSF o hatLd tddbLEINRK; Hldock of SPS
recei ver can be neasured by calculatlng t he standard

devi
o5 e o A Ao By uating the
conkiseinB3Sofi the datellithebsitimnmgasygtiemdnedshenSRS te qhiratMLo\s pasigoning
exani ned at .each grid point. The grid point which
Syﬁéﬁ&bﬁggmfﬁ% MR- “consi stent recei ver clock bias for
all the acquired satellites is the best |ocation
78est i TR Bet@bd bhelaii® b7 |veh@&iM icesistél hadkurbmehRI ®etween the WLAN
embodi ment of the invention provi des a nethod to
logatipncstimatguang ithd wtellite pesiipniSHSy Hem pHrassurginaeys sesplsn g iloyer
f PS 1 itial position to
X@%é&gg%&”’t%%ﬁéﬁﬁondé%ﬁﬁﬂﬁbogltlon by WLAN- PS can
reduce the acquisition period of the SPS and therefore
reduces tinme to first fix of SPS. Satellite
positioning systens already provide a nethod to
receive an initial position, and how they use the
provided initial position indlde SPS is generally
known. The present system uses a WLAN-PS | ocation
estimate as a source of initial position for the
satellite positioning system Because the |ocation of
SPS satellltes are knomn at any tlne knomﬂedge of a

. o a1 ' P

=




[0164] Figure 13 illustrates WLAN-PS | ocati on
estimation 1301 and WLAN- PS expected error of
we@snmd4ion 1303 and al so SPS | ocati on esti mat PORIUIB0N046504
and SPS expected error of estimation 1304. The
reported uncertainty by each systemis the expected
error of position estimate. [0165] In such a system
79 he FiRnafdd BEANNPSr SaRRRRhdSRn e bRGANIAR B8 LFRhEWLAN
and also an estimat€ of the expected error in that
lobajmatemmatesmd hheet Sagahlite Phsitiexipe sy we eraasursmerits rdsglt in a higher
Je) i on e te p oV i ded by both systens are
XDiRH R Fan o PRERTIRIFIIEE, a bet tof estimate of the
error of the location estimation. For exanple, if each
805y SUEHB &M@Y BE8laii 7 ANveReréih QUAMstéMS JTeROMESUrdnRG@d dodiprises the
as an uncertainty of the estimted |ocation (1303 and
digtagee)betwera the, Niresitieyae syt hedagien §Sttfh?é10@\i’éﬁilaa’€9g1©ﬁ of
{ h
Pl Fioh e o e A M B G L0 Th b R
uncertainty of the final |ocation estlnate. The
819r edflermtthed df shanC? Vetsieele tdneiseaty ofthe thttiebSPOresciver

P N-PS i.s, the higher the expected. error
Cle#k f 0h E@;vﬁﬁt@ sedrapsien e%ﬂﬂ%@ﬂ%@t ag ar?plpé‘ﬁéﬁlﬂlla?f ORSIStERGY
be%&&éénecﬁb SANA RBa8&E pdsftfon! e@ﬁﬁaae%d% oG abitetdfts.
| owest uncert ai nty as the final |ocation

estimate. [0166] Figure 14 illustrates a bl ock diagram
820f | mm@gm efdlcwmnmsamnerpesRs caps tnemfocitipnvdsitarminatien of a

ach ste s_cal.cul ated using
WS Fusilfe @ﬁ%ﬁegﬁ%%@dﬂ”ﬂgé ST or ovi ded t o
integrated er on s stemdevice 141 1. The
|t e iraing Bk ARk Rl E i ORI ANl Hp Y o fgpe for
th@mmgqugag&hggngmecons|derlng t he consi stency between
the reported |ocations by W.AAN-PS and SPS. The

CONSi L ER %?{%ﬁ%‘&eﬁ'ﬁégasgg 1(%915@[{ i ge 4 40 ?&b&] ?\6&]@ imate for
recei ver clock Dbias |scusse preV|o

thé matslbnebasabldatiendstmatdiendSPS can det ect that t he
nobil e device is stationary. In general, it takes
measdot@niiihg tHer prdtodierr&@RSP thaloetiont dserininativh Ibat glubtigs the
velocity or speed of a nobile device. The present

coppistspey afrhe §%t§1tléqﬁ%§wna@t whigiyecationiegmais 51) the WEAN; positioning

gkénﬁgehiﬁqgﬁ%m@ pusing the nmeasurements fromas few as
sate tes by exam ning the consistency of the

Doppl er frequency neasurenents fromthe two or nore
8% at €l'ld metbod bf clhine 82 evhar@nitlse pnsiattdnmstimyte wiﬁethmqmdtr@rxpected

neasu ement s om SP ccount.ed for
crkR eota s ot bral oty & AN i s RS SEP R SvisE. ¢
devi ce and the frequency offset of the receiver clock

84The TieCAEMBd of t10ek 8DV ISetin CaRriamimStht BRpREd @io¥ 8ntheN8cation
Doppl er nmeasurenents fromtwo or more satellites. The

defgrpionationicemprisas corwatise thei WLaNalocwiny gptimstepadebe sitcltitve
h fter the estimated receiver
]xgtﬁﬁngﬁ%%mﬁuoaﬁog%gﬁ §%ltuted in the SPS Doppl er
equations. [0168] By knowi ng that a nobile device is
8%t atTI&maethod bhelainy B2,ivthesyis icomigeant ncagsemehis bédnAlsh B ‘WcLAN
respond dj rently than when the device is in notio
logaifonex A eémS Wi gantienp SHBR ?00390% pHRdH &Stﬂﬁén alower
x?@&@& EQPS 1h%§élo@£tic§1rhetérﬁﬁna%ﬁ”p| e, once a mnute. In
ddition, the W PS can consider all of the detected
WLAN access p0|nts over the tine interval that the
nobil e device is stationary and use the collective
information to estimate an inproved | ocation of the
nobi | e device. This is because the WLAN-PS can obtain
a better estimate of the rec®¥ved signal strength from
an access point and better mtigate power fluctuation
due to nulti-path when user is stationary. Miltipath
is the propagation phenonenon that results in radio
S|gnals reachlng the rece|V|ng ant enna by two or nore

o M - I T



f dl Ccos( 1) +/ =1/ (3) f d2 cos(a2) +f o =f [0178]

The only unknown for the nobile device in these
weowattsans i sfo, and it can be found from eachPCT/US2009/046504

satellite equation independently. If the nobile device

Is stationary, the values of fo fromall the acquired

satellites are going to be the sane. In other words,

8d. | U1 Hahuest Qhin 05 10RErGH %%hﬁ@émfaéasa%elmemeoe%@éﬁ' heWLAN

satellites are not the sane device i s not
losdtminiestmantg.anfl Gtic7@jellia pohigoniegispdémeboration citmeateliesult os@bligher

ter relates to a nethod for providing

eX@ﬁﬁJF‘iel?%rrlfl&q ggattﬂn ‘{eﬁeémélm% PPonment of a nobile device

by using WLAN-PS. WLAN APs are stationary radio

87 I aNBlEShMB6S ofblhit BE|validraiB e SiBisten€ [;S’Mﬁﬂh@@@améﬂﬂ € R8s the
surveyed for p03|t|on|ng pur poses. ring the survey

digperedissveasribe weltlm%n@n%tswp@tlp@aéloa%temtataé@l thegi WhHAN
acteristics of the
mgﬁ@mﬁ%ﬁ%@A@ﬁo%ﬁ %H%g%&}ected WLAN access points by a

nobi | e device are used collectively to determ ne the
g&nvi Tienmethdd bficlain 82, vehar@bithecobeisicaey otho pecatl SRS retbiecr

envirqgnnental characteristics. can be consi dere
Cla%q& ﬁOF gl??‘r& Ag\f &RP%E%%@%‘? jstused g0 @Elaﬁtb‘i’ne"fdc@éﬁé‘ie’tl%b’
be@&ze&qhb HINGRMA g&ﬁldﬁ%s{"ﬁhﬁrﬁld e Q%Hlﬂlt@'pﬂﬁﬁoﬂﬁg rsy%rn location.

d whether the AP is in an urban canyon, urban,

suburban | ocation. The data on the enV|ronnentaI ' '
8% harAcysemder ipercafing th@ aa@taé@sofpﬂoWritPsN based pesitide cithnathgsing
agﬁ@gren eldalgb se. of etaccess]E%Vnts and can be
S g?ﬂ% Ohes %§ Fﬁehﬁgﬁ?@8§9F@é Fhe granul arity of

the area, which |s char.acteri zed by WLAN access

poi rit ROSIOnEodiile CQMBHINE o NG it can be as small as a

bui I ding or as big as_ a nelghborhood Envi ronnment al

i nf or mat | DV LN mpsluissfer rasgivamgnfoppaferpsom gig of mase SHLAN
ack S PAIA BRI | O RN 180kiBn SYFhaps 1o adj ust the

systens approac to p03|t|on ach|S|t|on and/or for

power rmnaﬁ%l?e i 031"[:181r11ne)§1?0 ule efor ogtalm ed&?el Rt i) o?mgtiaé:nt from at

that a nob "GEPER™M s T an OUr n on enV|ronnen?
le#Bt Gd diTRuse sitbiitddylid d systemto rely on WLAN-PS

al one, while in a suburban environnent, SPS m ght be

c onabgﬁn@&taﬁnttﬁhepdytidm%mawé 66 déferﬁﬁhhg'fﬁfele@ﬁe&éd error of the

positron and other attributes of the nobile device.
loF@maei]etemmhen b rpdditineribe ednststncy o dicoeietite nojieeting system

natt er S r ovi des a o.maintain the
mPhisFenf)0 s TS R RARE o it SUERERS Ver "oy

usi ng the VLAN APs. Thi s can be acconpl i shed by
90reasTiid ssrgtekf'kﬁWTaltni 8% wihetctrl v@lsStont nicha@irah@nabetween the WLAN

transmtted a WLAN devi ce equi pped mnth a stable
loggtigriestimgte i |ﬂ?ﬁ 135 HtR @opHOHAR area&llraaﬁn% fepmltin g Jovgyr eypected
<x§P§hﬂEQG&¥BﬁdbénhHB91§ant for position determ nation.

For exanple, it can help in acquiring satellite

signals faster, being able to operate at | ower power,

9land Hl@(ysqanuwf @Iaiimg@awﬂlmcit( imolastisitcm nmslilmmtnts ytweict bhe WLAN

wer satellites. andard def con

lofaﬁ’r?g er“r‘f?%tre\i‘gfi ihe %aFPAlt“ﬁ @Pﬂ&"nlﬁ% PYYigE nfﬁ’iaﬁfr{i%mﬁ 66511@6% higher

cxpeck@trrbeaded Beatk®idrin®l@idni N sone packets, as in
W.AN 802.1 1 standard DIFS (DCF Inter Frane Space),
SIFS (Short Inter Frane Space), or slot duration, and
a nobi | e device can use these known time interval's to
measure its internal clock bias over tinme and maintain
its stability. [0181] There m ght be W.AN access
points with different clock stability. In this case,
data identifying the access points which are equi pped
with a stable clock can be co¥sidered as part of
characteristics of the WLAN AP and/or the
characteristics can reside in the access point data
base and can be obtained fromthere. [0182] In
addltlon to prOV|d|ng |n|t|aI p03|t|on and clock

o " s o, L



networks, it can be applied to any WLAN networ k whi ch
i's synchronized to a GPS clock. [0186] Upon revi ew of
W@ b@odeseT i ption and enbodi ments of the preseneCT/US2009/046504
i nvention, those skilled in the art will understand
that nodifications and equi val ent substitutions may be
perfornmed in carrying out the invention w thout
9depari B fend SQAMiMND, %%Feﬂ?gmﬁfstetne of REGALL ABmeTUBmbALes the
Invention 1s not meant to be limting by the
digahedictrestnghel BdcAN Ipositiexipk isgiteth Joabow estamationsint ianegied of

on by the cl aj ich follow Further, the features
pegpolsatiole PGy Bl Bt tliEosianise SR uremonts

rearranged, etc., within the scope of the invention to
93r odngesya@el & il 892 inerbin R tconsi st df thi¥idterhd SPISategRekr

is:1. A nmethod of increasing the accuracy of a W.AN

clerkstor thso¥ LANbased ppyiaectisiangissueday 4n iadisataon ofgenpigtency
. : t o Saret ST t
e ANEAR! LRSI e SR>

satellite enabl ed device based on one or nore W.AN
94ac ceA sypanfbdisinciebdiag theragogadyedfl d We AN basetpbisidon tgimdthasing
mhﬁN and sat el ite,enﬁgled device fromat |east two
salite @PEHPNIAG IEPTNALOL, the YSIERCARRPFHE8sat el | it e
information fromthe at least two different satellites
to ceRiANHE MAdulpEIMPYIAK | ocation sol ution fromthe
set of possible WAN |ocation solutions. 2. The nethod
of cl ai maWlieneidalaior rageiving istaraption Goinrngromaadro MV LAN
fromthe at, | east . t different satellites to
achiP it ns BBl YA SBUEPB ATt onrrom the set
of possible AN | ocation | uti ons.conprj.ses: .
exan ni ng: S CQRs A SR 5t 0B AR TR G oamiiongfiam a
leAY B M Fdr B sﬁ'%llﬁéé tbtcﬁlchfbftéf% Mlli@%osﬁi@lﬁ cS@h&eldng the

| ocati on based on which of the possible WAN position

| oca | Ciefias. . . ‘ .
ot OB oo SR A LR Kl PORfIE e WRpoctha kRS of the
losaioal detcdrmimaasn by emaluatfrgrthatomsistdnce of theasattlitt padtiotingsystem
di fferent sateLéﬁgﬁf to.deternm ne the best WAN
lopgfionicriomatsdp e WikAFY BV PG BYstast logaian gfimaiipian
| ocation sol utions conprises: elimnating possible
OMLANT A QERiehO8F U4, QSraihihe RoAdi femtQlofeRNSkEhA BP SWhdiver

the satéllite information. 4. The nethod of claim 3,
clogkeioethy WhANPaaRd positien eximads istuserhascamisisateorct agnsitency

cfoeifs WhaNb: o woiitlénmcol aangicnc
o Eor Bt AN Gee R Sl o T ER P o IR BL 2

satellite neasurenents and cal cul ating the interna
96SPS Tlecgktear ofadlamkod nasrdinthe@asifiop estihdit &1t kN dwas edpected
position estimate, 5. The et hod of ?Iain14, wher ei n

eriids sedirdidstsdpie ipeon ¢fdhe Wilerand spdlifeenapleddeviceck f or

each of the possible WLAN based position estimates is
97MS €AT RSy S GAL 90 W hekei i SERNAR 2 IR VGREBrel BRoMEAN location
based position estimtes and possible solutions of
desatmendtion @omps dsi conipagng thet WhANslocTtimm esttratecandfthe bag¢lhite
the consj.stency of the internal SPS

4, . wh i
PR RS EMILREB UK of the possi bl e WAN based

position estimates is used as an indication of
98 ONSTIad BB@Ih SRAMBEN, herci AN shasethepasthéNb&stbic6FLAN
and the satellite neasurenents. 7. The nethod of claim
logatiogipstimpts aad b wipllitg Ppyitionag sustem lopatipm gitingpesresult in a lower
' | t as - the acquired satellites for
(X%Q%?%éﬁ&UEﬁﬁfgggg%I%%%ﬁﬁégﬁhéstinate i ndi cates a good
| ocation estinmate. 8. The nethod of claim4, wherein
non- uni form val ues of internal SPS receiver clock bias
across the acquired satellited for a given W.AN based
position estimate indicates a poor |ocation estinate.
9. The nethod of claim1l1l, wherein the set of possible
WLAN | ocati on solutions conprises a cluster. 10. The
met hod of claim1l1, wherein the satellite information

o . - . T Y



cl ock bias for each possible W.AN based position
estimate. 20. The system of claim 19, wherein the
wa@ongitgdency of the internal SPS receiver cl oCRCT/UR2009/046504
each of the possible W.AN based position estimtes is
used as an indication of distance between the W.AN
based position estinmates and possi bl e sol utions of
gt efild &ercRPSH ddiRNU LSS Ridbnedent TG H¥RERT Ay ch MdWLAN
19, wherein the consistency of t%e I nternal SPS
locaoeicsemate]and khof satelletaphsitbninp sy pos $odatien WtiiNtdecselt in a higher
osition estimates |s used as an indication of
67‘5)8?{5 g’?%rﬁgjheog?@%oé‘rfle? Wﬂ%ﬂﬂl based position estimates
and the satellite neasurenents. 22. The system of
100l ai MdPhodMdE HEe iSRS IRstidr Al shiél 1t enddiddvitie@s RadionalRtby
recei ver clock bias across the acquired satellites for
mepsyfine ool dsadensy $if reasiyed setichue sgnaisiremapedng good
| ocation estimate. 23. The system of claim 19, wherein
non-agqiiriogsatelittesasyiernente froml at 8RS tveceiollges, sthetdin Hicagtellite

h ired satellit f [ WLAN b d
mEBUERh BYRTRRPRIFT AT TS ISP b cat i on est i mate.

24. The. system of claim.17, wherein the sate|lite

i nf GICAREING TOBHTSHERE: Slpeitions tf&oﬂﬁreﬁlﬂts ﬁn%%?Jaeievwe;
satellite velocity data, psuedorange neasurenent,
Doppladgulgting ag énfespahiaguspenaiisct ofpricltitcranabled dpyjagil

transm ssion. 25. The systemof claim17, wherein the

set agfuspog gicdPepplirArequoncythensursoiontsi to ascasiohsr isatelditamovement

| 26 Th d_of..claim 1 in th
B o Rt Toh S iU B de pahy FEl Pabaand.
o v T S et o el B e oS A negs small

wei ghi ng the WLAN | ocation solutions according to the

10di stARCcactho@ BT aih 1 WA p2edt AR SRy tha thd ®&vidREs stationary if
satellite location solution. 28. The nethod of claim

the mterhglr frdsmeneyorpict &ir sachswatadliteiapgsubbianiialbcthe pape value.

solutions having a small distance to the satellite

oc 0 , i.n

1RC ARG S LA 16t TSR DB RO REG oo tiL&'
Ddppterfedquettyodoriebgoniding Ao @tV mcsi sfghekdtetiittadnablgd WEADBE of less than
| ocation solutions having a | arge distance to the
‘”?é@@?ﬁ?@@uPocation solution. 31. The nethod of claim

30, wherein the large distance is on the order of one

1J3UNATIRANPBRLE bBclamd 106 IR lcBmPRYihE @fhthéﬁéxﬂge A/ dlgbégtgl.hfaéd to be

positioning systemfor increasing the accuracy
statfohhtyh aspldmpoisig paverestingftatiresintiga $EtAN Iposigoning system, located
. posi ti.oni ng infor.mation, the nobile device conprising:
lng&%V%#&ﬁeB%§?$ﬁ®ﬁghg nodul e conprising: a W.AN nodul e

for receiving informati on fromone or nore WLAN access
10401 NMTlgs méth6@betlhint @0Nedickdi® Power Jawhgl feathies compasipigting the

satellite information fromat | east two different
deyipedpqation dess pEg by theWLAN POPtiGENgyANThodul e to

determ ne a set of possible WLAN | ocati on sol utions

aS . b .

O et P . P B EPAREL Bl Bionh A fesgoften
conpfreesgidatong fhredogdtioe oate & emstte bywthedWILASY poditicrabebysidnes

to determ ne the best WLAN | ocation solution fromthe

et of possib WL | qcat.i gn sol.,utions. 33..A nethod
13" GBheaRRRR Ab TS MW odirh MO R ikl eotdisgh FF foon
esARRR! withid Q¥b R 00y nésdrHBf Sdtablubl loEatiTRITUEARMS t0
wei gh WLAN access points (APs), the nethod conpri sing:

detecting WLAN APs in range of the WLAN and satellite
enabl ed devi ce; obtaining satellite neasurenents from
at least two satellites to pPbvide a plurality of
possi bl e satellite |locations of the device; and

provi ding a wei ght for each AP based on the distance
fromthe W.AN APs to the possible satellite |ocations
of the device. 34. The nethod of claim 33 conprising

S - oy



devi ation or the nmean square error of the internal SPS
recei ver clock bias. 47. A systemfor determning the
wo owat#an’ of a WLAN and satellite enabl ed deviR€I/b§2009/046504
using satellite neasurenents to wei gh WLAN access
poi nts (APs), the system conprising: a hybrid
posi ti oni ng nodul e conprising: a WLAN nodul e for
1078C et rﬁ&hb&‘fypflﬂ_ﬂ 166) WHRTh %efoe%%gg%ﬁaté%% 6688 by a
points; a satellite positioning ule for providing a
WhIANY pbditigning systsis dbdtbedmsitmaidgoysteimons of the device
based on satellite information fromat |east two

ifferent satellites; and |ogic,contained .in.the.

150 EreHim oSt B st F S OBl g e veD e ey
m@a%ﬁﬁﬂ%tlﬁ Dl ifqaas JIf el 8atkllifd\siHngs Eempringng:

possible satellite device |ocations of the device. 48.

The SYSURIR m6d@k b risﬁﬁ‘@._er ein a high weight

corresponds to an AP that is close to the possible

sat el | pisetellidepesitmengmodie fereahtaping setcllith mfeyatiomfiom at least
thlcﬁ%fnﬁeﬁ'fS atdlfif&d e“i] . ecirll n&a e(l)litte rr]neeagl,lalrter%lellltis LR hfg et]'b(;m tleelr i f uenc

e T'SCat'Ton o lieﬁe evice conprises a giStance Wit HraY
meReredicd6y of nBgidilbdaeel iafthd HiclBR\ekiagRing haaluts fok B&justing the

AP.50. The system of claim47, wherein a | ow wei ght
DenplerdEqeyarey Mepsuremeptsitaagcquat oy sateliginpremeniead ficgeency offset

o B A e o PR £ e TR Ao Gy et g that the
ddvaeat stetiomaty tfhiee devdcddopicrtfheguéiRyiis sineltat ed at a
di stance an order of magnitude above the coverage area
100f  the Afterba. claifel 08y $herinothe dbakdsalationtigrieihd intbridahfequency
W.AN AP is determned to be far fromthe possible
of&st B cpehesafedlitarrondstantiallydhg sy ealughe position of the
WLAN and satellite enabl ed device is cal cul ated
i t e . X
1Y o P SR LA RS LRI At ondty fNEnSY SRR a Doppler
fraprstysteersporbltgioemnovehent ofttht saelliof enabled VIEARE AP ssathan one
tL’:ge ossible satellite | ocations of the device. 54.
m Be@?é‘f'em of claim51, WAN APs which are not
consistent with the possible satellite |ocations of
11t1he HevdyeRnAselfhi IISNFh8@in e AR cIY 8dt8MiNE] © R shtiRary,
wherein the WLAN AP [ocation consistency wth the
poyeer ¢dving Ecatmgsorrpimplgmentsd pta 9V B & Nogositpmiing sygteanlopated on the
: P locations to the satellite nmeasurenents
Sa%rllqgte\é\lyg%% %chneg the internal SPS receiver clock bias
for each WLAN AP | ocation. 56. The system of claim53
1 IQonprhesdysignecat] ctaimalk lilnghamin pivedr RavinSREturec@nv@ise apdatkhg the
bi as1 b¥. cggssi eanﬂ@t he | ocation of each WLAN AP as an
devifiedpesitiop &ss Pftem OBl Whe MRNMIRUMENSET 1 om each
satellite. 57. The system of claim53, wherein the
1189NSTIR S8 G cldifel RNHAERR updatng BeGbeibn SF BickicPic@S1ess often
for each of the WLAN AP | ocations are used as an
canmdisestpdating thedpetian oache mumeen by e WILAN positigueg sotem.
and the possible satellite device |ocations. 58. The
yst gem of ai,m 53, . rein.cal t he e
L3RR B DB R GRS WEDdhd Bt ngviionine
sybem @ablrd\MEAE Afing olkahdteristic® BPthi Sasirémhdiirivhidd thdéevice is
standard devi ation or the nean square error of the
lopaiec thrametpdepmpsiger cl ock bias.59. A nethod of
determining the |ocation of a WLAN and satellite
enabdetettide WeANHPuigiraeget aidhodeviesy e satel lite
nmeasurenents to refine an initial W.AN based | ocati on
determi nation, the nethod conprising: estimating a
position of the WLAN and satellite enabl ed device
usi ng a W.AN posi tioning sys?®&m gathering satellite
| ocati on neasurenents fromat |east tw satellites;
determining an uncertainty area around the W.AN
| ocation estinmate based on the expected error of the
WLAN | ocation estimate, wherein the uncertainty area

o o .



point. 71. The systemof claim 70 wherein the
consi stency of the internal SPS receiver clock bias of
W b@Issdet | ite measurenments i s used to deter m PEI/UB®09/046504
| ocation of the device. 72. The systemof claim 71,
wherein the | ocation of device is the grid point which
provi des the nost consistent internal SPS receiver
cl ocdpthhigg ch@fodhiGta @hlablcligidyBRRYE %f@tréh&iqda?éaoasér Bfed on the
system of “clai m 68, wherein the size of the grid iIs
Whased Porde@nted by tincadayicecaud r enent for the | ocation
determ nation. 74. The systemof claim 73, wherein the
ac c udeagyhimiag she et usk SheaWaIAN besutétiteqrositibhingAysemitaged on the
of determning the position of a WLAN and satellite
enyHapneRfal@racmsiicsusi ng a WLAN position estimate as an
initial location for a satellite positioning system
115he TR AOHoE 8BRS | NG witdlif Heahl RenBe AN RR&REEHQMre selected
estimate of the WLAN and satellite enabl ed device; and
fremgithegerohe colsANnp o densgp of buildragsencas them AR, hictghadf buildings near the
osition in satellite position systemto determn he
AP SR R SpRREL Rl v B it afrisd P bushdn
lobutystem for increasing the tinme-to-fix of a satellite
based position estimate using an initial position

provi ded by W.AN positioning system_ the system
ligonpthespetgod af gawn { | avheeripddhe devdens detsrmpred fo by imnan urban
I : T Vi i -nf i f r I e.
o e e R TR A U AR R ink e
alolee WLAN and satellite enabl ed device; and a satellite
positioning nmodul e for obtaining satellite information
fromat |east . four different.satellites, wherein the
11 ol 15 e TRB ST iR Fy WiGeR & (G £SYi6%s SoieARE047 by b suburban
lo84tion Mk Qlc@e Il UBkihAL itP ?§éi¥i&)198asfe@ bn @&hd daR@itc PBSitbAIRR system
estimate. 77. A nethod of determ ning an expected
alercor in a location determnation of a W.AN and
satellite enabl ed device, the method conpri sing:
1 1%.et TR DLihdd Bf éll\L ff“IlNl Hﬁ %vq{%teo A tl}eesetnlvrlrrgltlr%er%a dch%p c?e?lgirs)feiccsta%g used by
S ror €stinate  for & WAN T ocat PORTEst S et &’
the bitallify mgitiBapuyeBnbSclktiimathol éRsstintat®los @il dfith€8évice.
and determ ning the expected error of the | ocation

determ nati on_by eval uating the consistency of. the
193t elhg 1‘9%%@ of ¢lpign | Hy Wireqie therrayopasipk dafasterigics granped by

th® WAN%S&QH%%&&%' t9SALLAMERSH PRLsHiBRe 188atiohE tIEIRARL.
of claim 77, rein consi stent nmeasurenents between
the WLAN | ocation estimate and the satellite
1200si A juserideyics aviege mybed pesieortisg syssunh forideteaminongethe location of a

RO e e &I P! aap GNP B ALILL B HERis e systom
C

n the WLAN | ocation estinmate and the satellite
positioning system nmeasurenents result in a higher

expectReidifLhodlle bh@pliQa@t i on determination. 80. The
met hod of claim 77, mﬁereln consi stency of the

measur gReNhR &8{1‘{95 hﬁerécem{? ﬂlf?f{rﬁﬂf%ﬁéb% BEED: hbR WEAN access
positioning system ocatl on estination and a reglon of
papas shddliding ehvitoromsitgd chaiactedstlry; ddde satellite
positioni ng system neasurenents. 81. The nethod of

claim 77, erei.n the consistency. of the internal SPS
oo R O G A e bing e [ St R 8, s
used as an indication of consistency between the W.AN

bas €8215deGaGddR tashasiianencamadils éorddgtcampning whether to use the WLAN
p LN} : ect ed

R A R S R

satellite enabl ed device, the nmethod conpri sing:

determ ning a WLAN based | ocadion estimate and an

expected error estimate for the WLAN | ocati on

estimate; determning a satellite based | ocation

esti mate and an expected error estimte for the

satellite based | ocation estimte; and determ ning the
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| ocation estimate and the satellite positioning system
measurenents result in a higher expected error in the

WO owat#an’ det er mi nati on. 92. The system of cl ai P€BB$2009/046504
wher ei n consi stency of the nmeasurenments conprises the
di stance between the W.AN positioning system /| ocation
estimation and a region of possible solutions provided

12k1y he %@t‘eﬁt 4 4GP @v‘h@tréh{‘ﬂie %Mﬁrcﬁméﬁ?ﬁ%ﬁﬁtﬁé@ﬁ&&s a%sselected
The system of claim89, wherein t consi stency of

fromtler grabp 8RBistieg ©f detsny lobbildings ndaethalidN hb@l&df bulldlngs near the

03|t|o te is sed as an indication
AR SRR e S oo i AR ey P s s sybprban
loddidnt he satellite neasurenents. 94. A systemfor

i ncreasi ng the accuracy of a WLAN based position
estimate u3|qglsatellite positioning information, the
St

128y st Blih wotepr ofsilaigy: 124, pbsictn i6 mq@vrmdmd@emm fodterig an arban
r (o)
AN TPAREE LAk SRSl BTSRRI
alesd i mate; a satellite p03|t|on|ng nDduIe for obtaining
satellite infornation fromat |east four different
atellites to aIc t el ition esti.mat e;
nd 1 RgIeCTolaid YV arewi the %fﬁiicrig B1BeG tgybe in a suburban
log%ﬁfoﬁr ik e Pige W‘l‘? d@%ﬁﬁﬁﬁt & p@ilﬁ@ﬁ b&kd bR énd Qe %Bsnlomng system
determ nation by eval uating the consistency of
algmt el | ite positioning systemlocation estimate to the
WLAN positioning systenilocation estimation. 95. The
yst.em of cI

h
1 o e R gy VB o P FRR AR BV o e oy

thP 9t ilitcOpbstfohidBByStchnSto WsiRek AdicBd kdehitidRitd BBat@n of the device.
consi stency between the W.AN based position estimte

and the satel|ite position estimate. 96. The system of
125} ai Hheowsteprefredin 120e whersin the snesqnmeatal Ci]iﬁ‘rflﬁeltli’i@S REsiEsed by

g N FoD 2t 36T 4 SRLCRaEanG T GRERL BhuRh Rk MY

94, wherein determning the expected error of the
1260 c aA inoathadietb enamta st tho stabiditpof existecmrhpbick ofan batclicANsitioning

| ocatiaon esti the satel|jte positipning. system
sybSEerOre drishik LA R Ry S AR orRERhod S of n

consi stent. neasurenents between the W.AN | ocati on

est i REPEHAY tfteﬁeteegf elork pecupsiof f SAFHEC BYSHAIRY ek tRciver
by BcorRsit WLAR 2pd AnerergxRect ed error in the

| ocation determ nation.99. The system of clai m 94,

wher ei n i nconsi stent neasurenents between the W.AN
127oc aTheofneteed bfrelta'en aiﬁ:i tht¢eeiis atagithining thositerndrvilovy asywhem

i on es in a higher exgectedlerrorfigb

C"t*ii’élSFso%lgt‘%“BHg 88? 8‘i WP’F?atFP%Hl Cry g OF Q¥ YT Sfeials transmiticd by a
WIHAN AP dhidrEcM@ttyahe satSlfitegidsitiofim@ngerdeelavdrce i s

stationary by measuring the Doppler frequency of

eceived satellite signals co acqui ring

1285t ol1q meihag A elrismban. SvRrai i VILARS S ap %n@atSéiSimt@e@l clock
ac gﬁbg ,&i&ﬁmﬁﬁ*}l Lvitil% s%ﬁﬁé‘g{?ﬁ& ﬁ%hﬁ‘fédﬂgi%cipopp' er

neasuremnments; acq rough esti mate of
Iocation of the satellite enabled devi ce; cal cul ating
128n i Bicemetabd bf dgue h2§; vdfetesietheoWLss%at AP don@rieeﬁadataedlite

devi ce; usti.ng .t he pler fre cy measurenents
pepgog e B e Y I pET g Hfer clock.
frequency offset to provide a devrce Doppl er
frequency; and determ ning that the device is
stationary if the device Doppler frequency is small
101. The nethod of claim 100 conprising determ ning
that the device is stationarg if the interna
frequency offset for each sa #lite are substantial ly
the sane value. 102. The nethod of claim 100, wherein
a smal |l Doppl er frequency conprises a Doppl er
frequency corresponding to novenent of the satellite
enabled devrce of | ess than one. nile per hour 103.
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115. The nethod of claim 114, wherein the

envi ronnental characteristics are selected fromthe
wQ@e@ap4aonsi sting of density of buil di ngs near PETESABY/046504

hei ght of buil dings near the AP, and whether the AP is

| ocated in an urban canyon, urban |ocation, or

subur ban | ocation. 116. The nethod of claim 115,
136hereidimithod BFlef%rY h £ v?l%réiﬁﬂ%r Wi ned AlpQs Q@nﬂe@tea@%&' EORA site to

canyon, the device will determne its position based
syophrohieze WithNhpsa¢ltifequistignegsygamallenke. 117. The net hod

of claim 115, mherein if the device is determ ned to

e | ti.on h
131 s Prsdneiheh obaion PER WikEein RN EARS AR atbhiplistiR By st
aceli@Beby &diflg ad BecufdE RRstnOf oselll@ioMrdeder. Wher ei n t he
envi ronnental characteristics are used by the

satellite p05|t|on| g systemto select a nethod to
1385t i Hharecthed af ¢lain 676 eqiapiéfdig ce. 119. The nethod of
claim 114, wherein the environnental characteristics
ar e 1gewwingyronhsha/ WAMNY odl infaymatign ehait drp aceurgey etits iaternal
mﬁgk&gdrto es ten%tgit g¥ﬂon f the device. 120. A user
d ¢ FARA 8gﬁg§db§sl oning system for

ning the | ocation

el g Bememe R o ar Som it R AN AR tprerrertand.

mbidtiPhR eIt RRciS¥SE ARBAMNJYiNJ: a positioning
nodul e conprising: a WLAN nodul e for receiving

i nformation fromone or nore WLAN access points,

133nc| Tieh methedh of elaimmb eomprirangatolesting tWle4 N afuwih the accuracy of

in?e%#ag l})%%@f?[gﬁ%@éér tﬂg &?I(cijlgéa &4 %r S %’c}g%ﬁa@%g?%n?%haﬁ r%)s&ﬂlgtor
nodul e for detern1n|ng whet her to use the WLAN or

1xlat eThd hethpd sf ¢laidm ilifgwiiyﬁetrethb Fasad AP idd@unicipal AP and the
envj ronnent al char ristics.121. The system of claim

mynigipal, AR dptyichqaize i tgPogHaRiag PSR Elock: ar e

sel ected fromthe group consisting of density of

133Ul | THNGAShBEBI clhing 1fé3wha%irgﬂﬁ5 safelh%dsﬁidﬁq%b@@@ﬁl feB&ver
AP, and whether the AP is located in an urban canyon,

amnmaﬂsaﬁﬂaﬂN@wcmam'suburban | ocation. 122. The system
of claim 121, wherein if the device is determned to
3%6 IK sgtgll{t” boas 10%?nn li,?célv\%_ hﬁe‘%eel\llllt ¢ saY\élflte posﬁlelrn%] r%%cewe% maintains
posi‘tion ositioni ng 'sys

1tshﬂ&maTbR)cE %&Is fbmu@fng@na loﬁhﬂ-)i?elWIwm AR ss Iafreﬂef'@cd evice is
determ ned to be in a suburban | ocation, the device

w |l _determne jts position Eased on the satelljte

13305.Theofﬁmgerﬁglagﬁaléﬁo\ﬁ%erelfz ¢ Wit{eN s\is S@rngicipplanbn
120, wherein the environnmental characteristics are
used by the satellite positioning systemto select a
method to estimate | ocation of the device. 125. The
system of claim 120, wherein the environment al
characteristics are used by the W.AN positioning
systemto select a nethod to estimate | ocation of the
device. 126. A nethod to nmaintain the stability of an
internal clock of an satellite positioning system
recei ver by using WLAN access points (APs), the method
conprising: maintaining the internal clock accuracy of
a satellite positioning systemreceiver by using one
or nore WLAN APs as a reference. 127. The net hod of
claim 126, wherein maintaining the internal clock
accuracy conprises nmeasuring one or nore tine
intervals of one or nore signals transmtted by a W.AN
AP and received by the satellite positioning system
receiver. 128. The nethod of claim 126, wherein the
W.AN AP maintains its interna- clock accuracy by
synchroni zing with a satellite positioning system
clock. 129. The nethod of claim 128, wherein the W.AN
AP conprises a satellite positioning systemreceiver
to synchroni ze wth the satelllte p03|t|on|ng system
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