PCSI TI ONI NG FOR WLANS AND OTHER W RELESS NETWORKS

[ 0001] The present application clainms priority to
w@e@viosizenal U.S. Application Serial No. 60/ 73BC1BB32006/060684

entitled "LOCATI ON SOLUTI ONS APPLI CABLE TO W RELESS

LOCAL AREA NETWORKS (WLANs), " filed Novenber 7, 2005,

provisional U S. Application Serial No. 60/748, 225,

entitled "LOCATI ON SOLUTI ON APPLI CABLE TO A TERM NAL

SERVED BY A WRELESS LAN," filed Decenber 6, 2005, and

provisional U S Application Serial No. [Docket No.

060145P3], entitled "Support for WLAN Positioning in

SURMIE TIHOIYSYONT P PAR R ii@ﬁ«:hg%ﬁ@ SYSTEM
S

Bk BRI TR ISR S WIRRLESS

generally to comuni cation, and rrore specifically to
techni ques for perform ngs pesédik % Backgr ound
[0003] Wrel ess conmuni cation networks are w dely
d@pldoyed to provide various corrrruni cation services
E[Pg a 22 stﬁll @?ese}ﬂl_ﬂ)z)ﬂgat%%ﬁleéfattes a0t allm%ssae%lang%wery in a data network,
regtlttd m@%w@gppaﬁm rfdaasfra@pahhg Ggﬁtem,npﬁ.ﬁntatmg messages for delivery
mul ti pl e users by sharing the
aval ice%srsigltetv‘\voor{% resources. Exanples of such
mul ti pI e-access networks include Code Division
%Ic{kigpllemﬁccess (CDMA) networ ks, Time Division
i ccess (TDMA) networ ks, Frequency Division
D0a2]pl e Ihacasscrt A rynat din rdgribatish @jét&ﬁ,gﬁfb@lrarﬁ% information

B P et and S s st i 8T BT oromia: gad o services may be

tp@diﬂdétaho idevizewvin @l gissibuebialckworkhe F&f BSﬁdmﬂl@ catcopRnt distribution
g%l% §|t|0n are synonynpus and are used
FEFRARREETGS AR fhs medip shistabufign petwgrls may pejde the programming

lahtﬂoh' Z6ystiehe itfEFmatial mbsaBEOWS BediBEOHD BordniBR %t bE vl the network.
click on location sensitive content. The | ocation

é?evtfﬁfé TeETiMiNgaihe aiprAton I9aciats t fispky thednipsegtien to device users

R infhS BRAT ABELML PO 88kc Qo USRIor JB6HEs 3 DeRBYived. For

ot her scenarios in_which knowl edge of the |ocation o

{eR@mples 3 dRalce usen yiwA therpragreaseiag euijoaolpr sestam information, and

Whd;Pthes §el@@ttéi‘ﬁrslﬁ§sc§f%|? B eFMNMonfRE t&‘&f/&sse‘fﬁgeg tﬁ@fjﬂnhl)ﬁde multimedia

support positioning. T ese W reless networks may have

PaRph gBs.gragrEnssaring: detpasustimersiegnedss oemooetber type hf content or

tLing information. The location of a termnal may be

determ ned based on timng neasurenents for a

409931 ci edhereforpewhef isheasded isan i sysismatiat k)pciwtesftmmhbw large system
S W el ess

SORRLT el PERE RSBl Bercd i BPEAH UE T s memory

Rmmoorortdhbvgymuylﬂbecmnmrm nty in the transnitter

| ocations. Neverthel ess, i Uﬁ?ﬁpﬁ esirable to

determ ne the | ocation of é erm n)aglOI in such a

\ﬂmﬂi‘l] ess Methods knd &ﬂ%ﬁ@ﬁc{r&@ﬁﬁﬂg Tpabmiigftemation (SI) associated with

pOS t i, oni.n ess ol nt term nals
RARLT SRR G B AR o G e esthog eides the steps of
ifmigmntqﬁg aayetedemfbrrhadanhﬁﬁelmphﬁ’alsﬂyt oD fiaBthehBf @N8 thdhsporting the

roces asur / conpute a geo | ocat.i on
E’éatgfnr‘?ﬁ VlFSr B30 i&%l’ecgi %’@ﬁ%ﬁ i%r dSEH VRE SyHgRp information

absooidnel r\,ﬁﬁﬁ il tdred@d atoP 8 Sdeviie i1R$hd lBieeivahgP Syitdrh Of formation
fix, etc. [0007] .In one aspect, for access point"

PEEmePSngrea bPa i SRy yieapviedig o Hlemastion.
one access point in a W.AN. The neasurenents may be
based on transm ssion sequences (e.g., beacon franes)
transmtted periodically by each access point. The
measurenents may be nade by nmultiple termnals at
different |ocations or a single nobile term nal at

di fferent |ocations. The |ocation of each access point
is determ ned based on the neasurenents and known
Iocations of the terninal(s) and further |n accordance

L )




BRI EF DESCRI PTI ON OF THE DRAW NGS [0012] FIG 1 shows
a WLAN t hat supports positioning. [0013] FIGS. 2A and
waBowhsesposi ti oni ng of an access poi nt. [ 0014PCFIUS2008/060684
shows OTD neasurenent by a terminal for two access
points. [0015] FIG 4 shows TOA neasurenents by two
termnals for an access point. [0016] FIG 5 shows
novenment history for an access point. [0017] FIG 6
shows a depl oynent with user plane |ocation. [0018]
FIG 7 shows a deploynent with control plane | ocation.

[0019] FIG 8 gheif m@eﬁ?iagﬁ%fwogpgﬂgﬂﬁﬁa%&@e or

nore access points. [0020 ws a process for

B05] ONiF1E. 20 SEGES SoRP dBfbodida 1 br FA 2#%}5 i
g_?oce]ss for positi oni%g a té)rrri nal . [OOG%Y I?gqm?fﬂvenng system
shEwsation (g axwss4ges; conmbi ni ng | ocation results. [0023]

12 i t.eni ' I rol, plane
(OBer S FIEER sHPAR o S BT &1 HBREE B nghod
t[0P07Inal Fl&nd3 sshneswomk esdodanent DETAlI W&ER oBESERIdP TIoDNIelivering SI
[IQQS%%eSTeChni qgues for supporting positioning in
w rel®ss networks arc descri bed herein. The techni ques
n@908je uFdG. AshowaphousbadifreinesBa methudrfios dslinaingST messages;

| ess | . area net ks ANs).. wirel ess wde ]

IORE9In Y KER 8 spOiRRes SRR Tnben ¢ drvics Bh et e Sb essages; and

(1oarNys) , FiGoadchews nekwanksdimehic of BhaetiydTeor’ 8edrd@K'a device for

aggl ."sgﬁerﬁ' are often used interchangeably. A WMN is

AW B &S P95&ERSr k t hat provi des conmuni cat i on

coverage for a |l arge geographic area such as, e.g., a

city, a state, or an ire country. A VWANN nay be a

cel lul ar network SUCPMW%QMFQP%TDNA

medyyr k, sgstefriforiRAH6N (ST) Distibabon Wotsdls etc. A

&?&/@dnetv\ork may i nplenment a radi o technol ogy such as
andlme?%@muoneme@@te@@s R ewnd fentherdslivery and

lupd2QQfE thd SyRom RRsnlaBoR DTN daviEs : Fiic TPMLWEbMOEKbodiment for

may i npl ement a radi o technol ogy such as G obal System

ftby SMigives eioteneks: datansssnbodargnt, thergimay bagivaiEdelivery protocols:

Mobi | e Phon&e%ﬁhﬁé&p(l%e% : is i

248 and | S-54. These vari oiﬂ ggﬁgcﬁ%oaivg%?{gé%a%%ubed to deliver

Matkgtlars aad Syrisovintommatine (MSD); 214 CDMA and GSM ar e

descri bed i orGani [ v 3rd.

Gonor at 1 on Bhr tHeCE Pefival BbBRI” HACIAR B BETREY 106 8hiver mpG

ddedksi bed in docunents from an organi zati on named "3rd

e

ti P i Pr qj .. 2" (3GPP p . )
JR0E0° o e Al Zér}}wrgﬁ})sl Flgjl"s&'g\‘éi Ry @fﬁdﬁ A AR Framing

iRsotgcol’'@Bess network that provides conmuni cation

age . I medi um geogr aphi.C_area suc . .
g[gf’fﬁg a. ”I'Lg Elgﬁ?ﬁ%@#&t&g to & glllr’rengggrggpegg hrg%s’sa%eﬁ may be delivered in
ai ‘tHromary tRhowi’ 186, ThesSihbahinghnsiprolal 08imay wAIME AN seyices provided

il nt radi o . tech ogy such as any defined by
|b%g§%§§911%ayﬁ %rgﬁcgrﬁ?, rigb t. A WWAN may i npl enent a
Mgl t ebhod aghodineht, alse apper takt N2l ibtheleblo®Q@ndBites, maintains,

| EEE 802.11 and. |l.EEE 802.16 are t famlies of )
P madrs oG mhETHCR: e W med Deg celpigg or atiributes may be
heictavaitdils tdthgi ekt pldcb RREMPGhR iV E55H 8o LdntitRBifddincorporation
Lngkudes 802 1%@, 802.11b, 802.1 1g and 802. 11n o
3p RhEEPHESHNAL IS TRESHHESP §TREdefT 2REW 6 FRodiiedplemenidy incorporated
i eB0End 31 Sicandar shdsResi drsivn QRRIHRE s dufrda specific
&ée enci band (e.g., 2.4 Gz or 5 GHz) using one or

0] npalihamaketrbea g ¥EC trlevarrmmoteool aeitfesnin e network may
IcBAIM ARG SHE 1atb S ISIRRGRRE 1808 nd tonG: %Bh%afﬁﬁ%fp?&ok&, and may
as WMAX. Hiperlan is a WLAN technology that” is
commonly used in Europe. For clarity, nmuch of the
followi ng description is for a WAN. [0027] FIG 1
shows a WLAN 100 that supports positioning. W.AN 100
i ncl udes access points (AP) 110 that communicate with
term nals 120. An access point is a station that
supports comuni cation for term nals associated with

o, o o o o




[0030] In general, a WLAN and/or its associ ated
termnals may support any nunber of positioning
worbitede’sand any positioning nethod. Table 1 | PETAISI®AB60684
positioning nmethods that ma¥ be supported by a W.AN
and/or its associated term nals and provides a short
description for each nethod. Table 1 [0031] Tn the
foll owi ng description, the term"GPS" generieally
refers to positioning based on any satellite
positioni ng system e.g., GPS, Glileo, etc. The term
%3 tgeelaglwe lnyc E?Js% tHeOSP gagg rHV%Q tﬁéaﬁsgrogﬂat%n%ulhcast or
satellite positionin emvv| stance
danea»fd&:&z@s,ﬁng, fb8pwsoni ng net hods may be used to (a)
ldlg)bf ]Imoﬂgfhglfﬁ grca%glgé p?oqgc enﬁ w%ltl?ﬁ R%%rt%gl% ?ﬁcﬁléve§ Egmessages from
| the ahartaiplaat aﬂﬁﬁsMHﬁndﬂﬁeﬂyapmdoamm carites) | Teatl ansssades may be

termn h wn | ocations be, obt ai ne

Faaeraanly SR sy RhepuRelR itk b kirasexigormats

lC[GUl?%]m' nén am@:eégﬁbcﬁ;ﬁinﬂht |tgéi i ﬁﬁmufgapeﬂod@m €108 fragments an SI
ocati ons y e hig esi I nce n rous W.ANs

RGBT TEA LT TSGR REANS L (oL RAJE S 6T EHge exceeds a

l@mﬁ@urafbnﬁméﬁﬁﬁﬁﬁ sPel NMlise SBichReiaNRehdes of SI ésBagtOfragments may
g ¥s fl%fg The | ocati gns of accegs points may be

FBER PRicHERAEN B0 o o BRPEU I BESk d 14n 38 BERFH S gnessages. The binary SI

SHEReEds| Mgy ivRdaNeRdentadaafinhi $RLAGNIABLAAHS SHEMr3Binary fragments,

GPS, A—GPS etc., The access point | ocations may

be
(8 fotirarsbart nithe SlRBCKaeabrERentofhe oF hIREIECY b bitery fragments,
st Wlﬁaﬁd%dﬁgf’e@@ eeﬁé tﬂ&ﬁbés‘s&f‘ l&ﬂler@irﬁ?&% 15HE &S col entity 110,
GPS, A-GPS, etc. [0033] The various positioning
et ﬁela\scrmycr@éﬂsl@swﬁmeﬁaﬁy ferpxap®iqri nal s and/ or by
qOPLeY | NG N@VALY S8 laceed&wenp %}%E éﬁfﬂe@ratlﬁlg device may
in FI'G_1 or one of access points 0. The network
geesier Shugrsionigrigormpdemigl the ponpry fbdepraeasLerdite npen activation,
t ol

ot Tene By DRCLAG LB, W chillee Bnl Sl dision of an 51
gnessegd sedtteded,ithe clenivei way fselectt the ¢oerem>cvmln$g Shdloy to acquire the
"’\8{%&5’% IHS‘? and may use the location information to
suppor positioning. 1. AP I D Method [00341 The AP ID
ri@002@ld ufin | anee smbndiment,odat SO neeohgadeanseni thiesbinaryaencoded SI

Joca i ons of termnals,. Alocation .
\%A@%%e frg%rﬁgntg]tﬂ%b%a% %1%%1; O( )?ny )(,‘?mg}nagpn al?%%;qr% ﬁeaclelved at the
(deV“leB, 'El)e @eagecaﬂagmen’ecm@ly batbésry Tessdrisiad i18sbiahryt doded 120,
SFERRESL BRI 137, SERT SIS DAL E T B, e 1
dﬁrﬁl’n@ p’rl&i!dcdﬂyat %é/%é\hb@pﬁ[sai BE dbyireSinforenatiog ,frais ItllilgSITiiﬂéssage to the
n _anot her schene, the |ocation

t I C. f
HEdeblice Forfic el T WererheRiy Bletecrrantuent ST fagments ar

pesdivéd)8b ﬂ@t tRtdHn 8 80 naSadeSay ¥e fRSen®igt. [ 0035]
Fl &HZ Ws a scheme for positioning an access point
69&?&“\‘%@5?906?1]3 of one or nore terninals

comuni cat | RiGnéidibddifeRC ARSI fRMAE prdfo &) 108 POSViAELBur services:
for the access point nmay be determ ned based on the

known | ocatrgg@enitien préFenieritly af Hhmesssaaey, di2 ind 132

di fferent kmouwidgOsatdeRBgin@brikh TS Qs Blefrié%rﬂ@ﬁé 111@&1 120

| ocati on of the access point may be “determ ned based

on all knowfeg@eniten angé@weémiéy of thy encadechFbpggmages or fragments,
|- Alsl 4ddq8( 3g coordinate and an average | ongitude (y)
coordinate for the termnal |ocations. To avoid bias

due to greaVepagearest pf tighsmispinhrralge¢aption@fdhe gnedsizd SI messages

gﬂ§5 the coverage area may be
m ne basggﬁ n&ﬂﬁgggﬂgirnost term nal |ocations.
The | ocation of the access point may then be given by
a point within the area encl osed by the perineter,
e.g., the cetitroid of the enclosed area. [0036J FI G
2B shows a schene for positioning an access point
based on known Iocatlon of a S|ngle tern1na| The

. - Y M o



technol ogy as descri bed above. The accuracy of the

| ocation estimate nmay then be dependent on the range
woOini7t056f54t he WLAN t echnol ogy. The | ocati on esPCHAISE006/060684

may be fairly accurate for W.AN technol ogies with

limted coverage (e.g., up to 50 neters for some | EEE

802. 11 technol ogi es) and | ess accurate for W.AN, WWAN

and WMN t echnol ogi es with extended range or where

repeaters are used to extend coverage.[0039] The

| ocati on of an access point nmay be nade available to

LSF Ml Miabhiededitn coverage area and/or in other

net wor ks. For exanple, in an | EEE 802.11 WLAN, the

d8822k pcilrmesyage fraghentation sefbrsdatthe firagmentabion@od redsaembly of SI

[ c I.0d] rmnals. In this

Clglggs,ra%t@%r%ﬂ]‘rg%%%{g{)&glg )bre %rm %e@ﬁoé beacon may be

abl e to est Mitigge theeiffect ofpeckenioshaséldr on t he access

poi nt | ocati,on _obtained fromthe beacon..2. RTT Method, .
P0040] The. RFPTEPRE Hroitets TeRgr olirbefommee 1o device by
albivahg the dasedewiveRBI nmesasgy fapnés tb Ok loatedan thserilable memory

othegr statiqns and,.known | ocations of. the ot her
Sl ser 4 uf BB e, BE R niiPaehys il v it o tho wpper layer
rienie the devite omlyfater dlbfth@msentgaad repi®e@gat i on bet ween

t erm._nal an ne Qr nore access points. The .

R o T8 e R e o B Foog P aEErst ol M sgg into two or

anoitchST Micksdpea MERemRe)ti§ tﬁ@dlizlén@ﬁ/\kh_ el Spﬁrtd:sﬂgé &fcf%dgial redetermined

a S oints using triangulation techniques. :

R B S0 g o8, ML RES LT o

atRplieparametdE B30 2akel 1’11a¥ AehbSdTbAdhe $@RGDrEr B3RP Sequirements
Presence Request_frane) to an access point

e.d.,
%\%‘gﬁh@c YiEeal, 8- EIRARY  HigaeN t S1{% . RJOCCSEOTPy_effe limitations on the
RRSRRN Skhel STaNRYsdob Ok r@z@%ﬁ?ﬁ&% G% tlie%smission tgclgxology, ie.,it

acknow edgnent may confain t el ay neasure
(Y B @ #8Eops patatisér e mcepramodaies ¢ the devies limifetionsd(.g., memory
R € bfbadchitCridsRRbsidl, t b@! nﬁg' 9&1}%’0%‘0&1@ QebREMN ?ﬂe'vﬁe in unicast
mesSage_and the transmt tine of the first part (e.g.,
ttrRasiissim. blhe glaxiniim jallotvablecloss kiebabidithy ferfl mddseges may limit the
LRETHRB! sIBYo TSR i a t t-he
transm t_St i rroe. of ﬁ#ﬁ%g%gg?&’ptgﬁeq%fe ’ ?%eg%ﬁe%%e&%enaf i ST message
e ksiad erior e bisfaryt erecoflings tFysthet, thé dedvalirmrpnoosds add enmaximum size
epm nasuhtr.act e li del ay..report ed
SCec e, TRl BETE SR bl e ToRLEvE Ry 8 vatue of
tHeMessage nidlaxt Bizebt ai n a nmeasurenment of RTT. QO her :

}ﬁ?ﬁg&% TRy €+1§19t gt%uggl%g to nmeasure the tine
Frerence berween sendi'ng a gi ven nmessage and
18e24]lvi ndn ane espodswent,| H08P nchiugel foapmidnd inddfdedthaes&@Sstributes of
' be det erni ne obt ai ning RTT nmeasurenents,
B} BiroPY AEsshle MR e HeRbis1 BELA g araR gronitc clements
ap btpiniig etemcan gudratlement or subvelement dfitht MSsapRFeagridd that may not
g)acht rm'nﬁl vvitth kno |O§?ti0n, t he T to the
ce@s‘%b%i nteFRSPEL meastr edt by MCHESE or gt or MaRe not  cxcced
SIckessagei Mx_Sihe | ocatheon dinbehe SCeBpmAkNt HBY not exceed
t‘ﬁg_rl: be obt‘alg?le based, on the RTT neasurenments nade bly
t Re-'SARBCRE rE £ RmBhe™ t aroniraredlanciiork sremetatidiye value depends
loactaé iranspodSielighilify R0EHEREMS And HEOASMohNiSRRE6A on fhe device. Ifit
l.ocation_estimate for a station (e. a termnal or

AhnalRaseibles; frmgmaph gn §é n&@ﬁaaaerb@eawet%ﬁ ejther qRbptinef hege restrictions,

RS RetwRRk hRGabbRhd i SFRASHE STRRESQE6/ 060632
obt ai ned for_one or nobre other stationS. A | ocation

48073t e ThetHi mewagd frgmeat mirfbwe tthasd inplydebe fragotenibPeand/or the
AGELH ' i aj | B -
RSB A 9L LRSI TS RS E i
| ocation of the station whereas the AP | D net hod

estinmates the location of the station over an entire

coverage area. 3. QID Method [0044] The OID net hod

provides a |location estimate for a station based on.

OTD neasurenents for other stations and known

. Y " o, . " s o o o o



[0047] Termnal i receives two transm ssion sequences

fromaccess points P and Q and identifies the markers
wonod7hsersecei ved transm ssion sequences. The t ROT/US2006/060684

mar ker srecei ved by termnal5i from access points P and

Q are denoted as Mp and M) respectively. Termnal |

measures the difference between the arrival tine of

mar ker Mpi from access point P and the arrival tinme of

marker MQ fr om access point Q This arrival tine

difference is denoted as OID; . [0048] The real tine

diff§ enprespR 2 ' :

S0 an R AR AR Mse B o Sefif kAo into ovo st

tIResSaeA fragmenis 1&)1516111?@@@1 FGk 3r FHG. cihslmmesgalpmﬁ Bt meRage 202, and

368 Gonfy 13048 a0 IRl by ] s 202 o

mesae A3 ha@n'eeasegeaatoedau@mesezaﬂ atdame&sagds&tbme elements 210. The

terﬁésrﬂe% atjt 6%0% B:%%Iﬂ%h)%d Rﬂgb%e%gggg | 311 I:zjnessage version

Tukmiey,- a'I(chlQot@ gr fgry 3] ndweage Fpdddic Yiclds 6h&e51?d08 OfHét 8T message

AR 20l R ey RS okt R GR T FReBr] Yot piBmcns 214, The

rfeagkent ot attréuresnal2 |1nclude@ﬁﬁ£ba1’éﬁﬂﬁiebﬁg$ 10&) a@buté P08, e.g., SI
OTD -RTD = {A(MPi) -T(M Pi

may i ned as foll (
n}l SS?%(#@ m?ESﬁgavelisuﬁn r}%rilber e}jé/or@e(q;)mctrp(message specific fields or
Xpy2+oy. the ﬁ@tﬁen’c dttribates, X@), drdoynent 1D Q.& Where tIE {o%al number of

nce en term nal i and access point
(‘%@@“ % f‘ageﬁ ?}ﬁqp%ﬂen& SLymessaesii nhites! dpesge%ee%gment 206 has
Faighienk rd@Catritiimes £16, ,an&llﬁ‘agﬂﬁ&lt hdthZO08kAlents 218. The fragment root
coor di n%tes of terminal i location, and ¢ is si gnal

8rinelpdenits pargnt meHees FRRIALETOUIIS S, ofeodiopessage ID, the

E@é’ss@é;é%rhlﬁhtrﬂlmﬁé@riﬂdw O&Wﬁbf@ﬁﬁﬁagé %pé&ﬁ@ @i%fhs or keys, and the
g:{qﬂuat I on (3) but may be easily add

2GRt attab et el s kpgmert Thh(e: &ez)aﬁlﬁd tlmtow @amb@h of §pgments (e.g.,
OF bF tH¥BardR STeased by termnal i, and all other
vari abl'es are either known or can be solved for. For
40l e Thp atoraisr ﬁﬁmaméspfcﬂn Semessegle instaege Bepeotitaai thedype of SI
[ [ S
ga%atl on L%Xﬂ%ﬁf Sclont aln "%Dl veet%“Ja(‘tE<1 %F\I\Eﬁ%:{ \L}g) -e]%ﬁ}%gt of an ST message
tipfdance anean gtogto cliimeat.eBalflod listsdhe efontihelenwotsafitbs isted SI message
% JAts and the RTD between markers M and M) . Five

nmeasurenents for the sanme nmarkers M and MY nay be

rrade by five different Ti&;lenll ﬁﬁ)lnﬁclﬂlﬁaméhtffer ent known

I and—used—to he—five—urkiown—
arl a gf%e% Al ternati v‘% Oﬁlcﬁl% IE?I’D neasur enents nay be

mader Keyplacs Coghifioh €1 NUIRSHicaibn §dn¥8e THulel €F ent Known
llocations and used tjogSokyGaf OF the Ti ve unknown

i uutiniwvvn Xy —coortirates—of—the
{00 acoRsse poi nt's rray &%t ai ned based on five OTD
ailament s from one"Yr* i8e ternminals at different
nown | ocations. [O005%kpkegBcprdasur enents are typically

ot obtai ned for the BaRecomdr kers by different
erm nals. Instead, |didafRrI®d3éedt erm nals typically nake

D neasurenents at |difdiskant. ti mes based on dlfferent

HT%@FGE@ eﬁﬁﬂw”erenl #e?vii[clel NI SST 0T SEqUENTEST—A stngte

ferm na I S nohi so make OID neasurenents
tor—different nmarker cA%fha'W|SP]'WEFBﬁq0IdtI pes while in

IMPEBIREK| ocat i ons.| MPC AilgRecsse, the RTDs of the

mar kers used for difif@rnertCsbbizaiecedrent s nade at

i fferent times may [nanalWwinds t he sanme. [0052] For
DTD nmeasur enent s nad%lmogkgcfogirent term naI s, the RTDs

ppiicabte to any two termmals T anmdj——for——3—;
are related as follows. RTD -RTD {T(MPi) -T(MQ
)}-{T(MPj )-T(MQ.)} Eq (4) = {T(Mi ) -T(Mp
D}-{T(MQ@ )-T(MQ) } where RTD, - RTD} is the RTD
difference for termnals i and j , and T(Mi )-T(MKj
) |s the time |nterval betvveen two mar ker s from access

F A=~ - - I e ' T e~



right hand side of equation (3) (so that the

propagation delay to any termnal is nuch | ess than
woheo7rosgsti ti on interval ), then the anbi guity PATHISE006/060684

RTD di fference di sappears sénce only one val ue for the

uncertainty (p + q) *TP will provide a solution to

equation (3). [0054] Know ng the difference between

any pair of RTDs allows for use of equation (3) to

sol ve for one unknown RTD plus four unknown x and y

coordi nates for two access points with five OID

TERRhERE REAkSibuie RTD for one OID neasurement may be
exp resfsechasr gn unknown variable X. The RTD for each

r@ﬁ&?hu ndi TR pekodinesnbntwerapob ettakpee sse dlefimeX for kyn SI message

V‘.ﬂ:%é&elft may be determ ned from equation (4). [0055]

The access points should send their transm ssion

sequences WrtagnmgobtDti ni ng/ frequency precision and

stability i der o allow for accurate OTD

measur errentlgu%l)ﬁ? fﬁ?%mmt%al s. The transm ssion

sk®§28inc eél“hfesmattr&npay mapbe prseasdn e Sitmesvaye faghtntOMeS they are not
ue t cl ock |gr[)r§e0|5| on in one or both access

p%renetngmlluh PRPEIEE SAMESEAERTD pet ween the nmarkers from
t[l0922)]a| r Tok feagreas IDObtitisutvemnighelyadistingdibhdsi e .STThessage fragment

g ﬁ gﬂ rkers transmtt dfromtvvo cc%\fs poi nt's

o bOHieE S Eossagg, NGty O TAE SSRPO{TON Ofnat (9l ympssage. The

Ifrdgrdent ID. attrrbu&: tnaf-beafh 8—bE¢n@@1€Mﬁé@rR@(&h@1é hPhe value of the
D bet wo mar kers sen ransni.ssion tine

f %ﬁﬁl%{’é FHHPEY PeTH 1) ’ia the first S Rewres Eraeﬁtsnt and may be

fi@trethefiteld, &g b3 Br eadd- uBRRBEntFBIerhdnd %@"thedidnflé Sptfnessage instance.
RID, whi ch may be the nost commn;l%/ pe of drif

B tPBotbe Gegment L may npp PXGSEASH rﬁenmtﬁiMawNmbpr

VWOUB® be Ther furhBér-df-fraginenty RiteButeY spdli@iehe number of SI message
coefficients will be zero or alnost zero. The nunber

ofFagrasTitad 4% St Breswisg dusteice; Thequambesol(Biemenys aribute may be an 8-
InELRasRd iB¥etN% le. ofl"héI DKIROWR ¢ dﬁ@ffutﬁﬁér—of fr%%m?nts attribute may

coeffiCi ents I n equation ( In order to accou
did equapfo Hirpmasigeurs o w%lthesﬁ@gmcm dDagftrtygc potchby thapl message
na
B B ek alon BE PSP LB befly RURLADS ST aimum value of
[tbo 8@mbErRiafrigmertg pitribyteal 20The numbdr—ofafralgnemtmattébmh das the same
I n nent s
A6 00 Ak Bt Bt 302 WO OR I MERT e
IEnebdmgoiSthessageslﬁ‘ag&ﬂuﬁts on (3) vvoul d contain
t unkn vari abl es the x and coordi_nates f
t[ﬁggﬁe rr?ﬁ%r%&rf&emﬁe RECh SR FHiatsnt BaY % Frdpfdo @ second
aEﬂ:@ﬁgt e gé_lq_jééde&tatﬁhﬁelgufﬂlﬁirypﬁs Elﬂiiﬁ{t HD FIGaY 104 € T&dt Mﬁ@@ encoding
re 0 n e access points_are

‘WQ m%ﬁmﬁﬁ s@? #gﬁi}? {’\Eﬂgedlg"“é‘émd*é%@rcf’ﬁ’é’é AR YdEC 8825-2.
BotH iaHgsaiadainABEndBaitfons ey R6aPPbEsd. @ sol ution for
t.he coordi nat es %ﬂ [

i&l@of termnal i my be sol ved
foragmenting Eaqost d)ﬁ ssagpFpagments access points.

0658 tWane %bfﬁol‘ﬁ%a? Q88 Toch Whdoled R %ﬁcs@&&ﬁﬁﬁ onc or morc (c.g.,
poi nt's, where one access point Is COMMON %

Fanae) fpgmente é"él@dﬁtmw frapmentrceroppt thedistameensy poihitls; same size.
t a f naI e, sol

ﬁ% %@%red(%:fgo% St?lﬁ {@elﬁ "g‘ cF (3?601&9 ) f of c%eenéspdrdmeter
&JHWSSF’M&@ Fragnmlt ke aFer leﬁample thiEP Bbrmessage may be

PR ECRR? 25013y W L334 TR B B0 b

[1‘@@&] thﬂ']@”ﬁf@thmdh@de msééemﬁﬁwélemmnﬁfanﬁhﬁﬁsmﬂle the original
) S| |fference by .t al.s for,pairs
SFRRE e HeRet, T s erERDIRL 1, ST ey 9 PriSee before

sane tinme, close together in. tinme, or possibly spread
across tinme. The OID nethod can determ ne the

| ocati ons of access points using OID neasurenents from
termnals with known | ocati ons. The OID net hod can
also detern1ne the Iocatlons of tern1na|s u3|ng CWD

o T r T . . Y




(OTDAA) net hod for W CDVA networ ks, and an Advanced
Forward Link Trilateration (A-FLT) nmethod for cdna2000
waebomsés4s The E- OTD, OTDOA and AFLT net hods oRCY/US2006/060684

determ ne the | ocations of Termnals and rely on

havi ng know edge of the | ocations of base stations. In

contrast, the OID nethod can determ ne the | ocations

of termnals as well as access points and nmay be used

for WLAN as well as other wireless netwrks, e.g.,

GSM W CDMA, and cdma2000 networks. 4. TOA Met hod

[&Qé&hgﬂq eOEQ%n‘iEEHﬁ%t BEQYd ﬁ)@ﬁm@of &%%ﬁé}g ﬁ%&ﬂeﬁ@hgacje? is shown in

a station based on TOA neasurenents ne -or

ot #¥¢ 2st at i ons and knovvn | ocations of the other

S0as30NS T2 Frlh &l Hdlake SRpaEasure the tine

rrival or a r er 1rom eac Itiple access

pOi Nl BieMMNdnidBY associ at e absq‘r,uaeylsel nme with each

mar k,MES&QgEIﬁrm mat— ey ot awlgnaubm ute e usi g,
UL:

€. g. E%gi ﬁ\ ﬁgE Si"‘ |=ﬂ§|c o€ A—ef—thet 1o

may d_an nts usj ng
tri| pfFRAGMENTI] 0063] FIG 4 YWREWY TOA neasurements by
two | EPFARARAGMENTS k at di fl[feiaad) | ocati ons for one
access point P. Access point P transmts a series of

t nce W th each transm ssian )
sl@ Q'S@nce VF’n@ﬂ\ZF P for Yasignghintsect z‘bn%’ttg)esn’aﬁ fields of the binary
tSI&’fkt‘gmeiﬁ hetiles egURAGEd {d BRBLGREE siBidtiond. The marker

seqguence received by termnal i is denoted as
é@rﬂn& receives a transnission sequence from

a[OﬁﬁﬁS po".[‘Ms £ eld -mﬁltﬁﬁs'é Iﬂ?é' %ﬁé ertég&%{ ?Sﬁ% SELYE lhccP)Some values

term na enot ed e

sfaﬁﬁlea\§E§1§AGiE‘_ﬁ]@rf@1ﬂ alfe@m‘mmdueﬂ akjg13.- . Each term nal

m for m=i rmn ute arr|val
time A(MPM) of nﬂﬁ?lﬁé {?ﬁﬁwgfrgrc mengjﬁgsfﬁa#) #8¢%i nal
from aI:Ma.s&e;mpmt P based on the |t er m makssade owivarige
of abspkVicq: bhﬂﬁﬂrfﬂﬂ/pn) repr esents the TOA

msas,uw r]#a {:%Nﬁ\’fd) rat—m-for—access puiglt P

[ 006 etweenr—the—absoldyte—arrivalt1 e of
mar k ~0MFNI;@7WWWWE ahsolute arrdval tine
of nMhMP& BMICKat terninal | is ddnoted as OTD j. The
RTD 3etvveen the absolute transmt tines of markers Mi
and fromaccess point Pis denot ed as RIDy. OIDQ

gﬁ&t@ R#ﬁn}ca%an%(elme%?p rl\%%%%gﬁalis D, ﬁg& ig ?gt WF%%%V&M@NITION if

itBe Shﬁleé?éag@béﬁhg flabARARs b s8R @ d R ST S oM
access pol nt and A(El\ﬁrp is the absolute arrival
YIS DA GE QIIHQL Ir%}&l m [0065] Equations (6)
7
?ﬂ@b%}Tz B I\Ei}és&{@xﬁwg%ﬁ 151{% Qi BEWS} %ER}‘S oWy tEé ‘%{ag{{és of the SI
‘mgsgage $pldy 2 at;(@asmngulgnpdl)fﬂ:rsntﬂIXmeSSXges) Theysep of ﬁﬁlc)sZ involved is
[ h S n ter

S48 0A ok NS0 S, SERNRC ot PR e size of ahe

MESSA@_@?EGHFI&I: @éEBDSmanies Frono Cttyitento Abghtef abzordiml to the value
, Yy cqaordinates of termnal m

I ocat| on. 9’[%%&&? For (i SPrpl P ty TRPRIP  cBor afiRPks of  the
MBSS 40 SBECHFIEYFAELDS ( 8vhbut rthy beESSAGE #iddedisas set  to

AR S e RE GRaPRE B o g in Tabe .

det erm ned pybié £ BHaPREISrdgnRROMESSHIEE 8PREIFIE WRLDYE
OTDy as SHAWKBTRLREHAEONNIES nd &Mcnmﬁﬁﬁﬁmés&es

rmy bCIcudlly a\lanlahln CI ce |-t rnaj’pq t 0
transfigddName from t he sane| Hieblebype poi nt .| RTDy nay be
det ernvERsiObased on the repewitwr@n i nterval Tp between
consecutive transm SSi on SEqUENCES sent Dy access
point P. In equation (8), OIDj and RTDf may be
avai l abl e, and all other variables are eitherknown or
can be solved for. For exanple, the coordi nates of
termnals i and j my be obtalned |ndependently u3|ng

P . 'Y PN o, S




fromthe term nals and/ or access points. The network

server may then perform/locationrel ated conputations
weamasensi bed above to determ ne the | ocati onspPof/uShm®e/060684

term nal s and/or access poi#ts. 5. Signal

Strength/ Quality Method [0070] The signal

strength/quality nethod provides a | ocation estimate

for a station based on signal strength and/or signal

qual ity nmeasurenments for one or nore other stations

and known | ocations of the other stations. The

| ocati on of the station nay be determ ned using

pattern matchin as described bel ow. [0071] A term nal

893%lec odd oppem %ﬂ’éﬁﬂ@t’u e fomfat avlflth%lM;%%%A@El SPECIHIG: FIELDS when

d:
ﬁggé\?lﬁgﬁg%ﬁ ‘S?S)réht %g%éﬁﬁmﬁam measure-t e Si gnaipl‘CE is shown in
sTﬁbéﬁr@th and/ or SI gnal qual [ ty for each access poi nt

recei ved by n S| th na
quanti fi ed Bltag \{%5?} %‘Egﬁsum ts

of dBm __Si qnal Vessages
si gnal Fitla-Naglese ratio (SNR) FleldType

ener gygiﬁfr}mq‘r[ > PMLEkafD"U' SE[ (Eb7No);

rate et For—tat PER)—observed
Si gna ‘]2%19}\ ors.—etc. Signa Um:’;ﬂ‘ ty may lbe given by
a binary vaI ue that indicates whether or not the

S[nml ayRloht Bérﬂb%dﬁxbéh\(ea fortaY O tﬁé‘m&élz §Pdﬁc FIC_FIELDS when

whet her the sig ual ity is sufficient to

Ape We?ﬁwﬁ_lmﬁeser@c ﬁnﬁl&c&n@ shasvminBebley al so be
obt ai ned usi
etc. The terﬂmglnlgll a%?mgs‘?&%tm(ﬁ) %I%Lﬁg

ve

—t—erTrot

)_C'

i dentities of the rece| ﬂcessm%sz%‘?gnsts and the

si gnal Figd Nemgt h/ qual ity nmeas liFielddiybe f or each access
poi nt|. MPGOS2pCK STRAIRIDTIME er VEUINEnJ. , net Work server
130 i rmbei;LdCKrﬁngIgﬁel Ve TEERAE®) | O it reremn

term mats and/or reports fromthe—same—ternmnats—at
different | ocations. The network server may build up a
ERAGMENTagDess points received at different

I i on the a SOCI ated. s
R e i ia el by e PR AGMERYT_#Ry This ficld
hﬁaypaé tuistd Oﬂ'efhel dﬁv@cesfmﬂdcafeeﬂieoﬁé?m@én R Bt FraghRRBt in the binary SI

i ons any shape .,.Squares, rectangle
Q%%@%‘fng c. rH‘r‘r’&gﬁ’é‘fna’rtslbash%ﬁ?@VSﬁ)ﬂlk ithes Tequirgd #Wms of the

Rdsedce. acr oss) The | ocati on reported by a term nal
g@% be mapped to a single pixel et.é% t he pi xel

Hi ni Rperets Bpkibsalumbsesd semer erdﬁt%afdeeg tythefrgpegition in the
iy S$etes@igePt XE] s?atﬁﬁg gwth @i rel %alu@QJf "Hﬁjeeﬁsﬂ flaghent would be equal
probabl e area in which the termnal is |ocate The
3 dEHA L FTRACGMBNE S bs Fahaxaéil@ﬁ»awh@t 7 bingrh ST measageiie fagmented
Ry 238 %%%%'tsaﬁfédvaﬁﬁet&ﬁﬂl@GMEﬁ{F(ﬁj 9 B b:?&e%ﬁ%

termnal 1ocation i s mapped repor s are obtained

rOh Al HIRAGMENTSI s for the sanme pi xel or set of
E%(?_%] ned Eﬁ”ﬁélﬁ%&‘%&‘t%y Ed%ef‘) Otdl I(l}ll{l etrho%sls} ! e%g arqaéll message. For
neasnlreeﬁen'alsgamfwahms?dmhmdidm is 1 ﬁEOI}IghXZﬂS(. s). For
miﬁb %n%l& tmﬁngt hs may be averaged using a

It average, where the wei ghts may
fepsnd OﬂThé hetpsebaly | tdiéndih éle Bindlky 1 h8EAEd Fagments of a given
| ocat i og is correctly mapped to a partjcul ar pixel.

EPISHOR Of 331§} messaggyAtdeash onee Redersgdattingofransiassione of jthe next SI
atesdpleOita thedithd B bl e$hO |n§’a>d11§1uﬁ§ﬁﬂew§lh€&w%&? cONRERiVe message
signal quality may relate to the percentage of

termnals for which the threshold was exceeded. [0073]

The dat abase may be used for positioning of term nals.

The network server nmay obtain froma termnal the

identities of access points received by the term na

and possibly signal strengths/qualities for these

access p0|nts The netmork server naysearch t he

o, Y T | o




[0076] Various positioning nethods with fast response

time may be capable of delivering coarse |ocation
webimatss suitable to support A-GPS. For a cePCT/TR2006/060684

nmet hod, a term nal obtains ¢l obally unique identities

of one or nore cells in a cellular network such as a

GSM W CDMA, or cdnma2000 network. The term nal may

detect for cellsusing dual -node capability and nay

receive cellular signals (e.g., from GSM WCDVA,

and/ or cdma2000 networks) in parallel with WAN

Sfranads . tAhLSAT EV , e ' enpor ar i

suspend r eceptsig%%b o%%&hhs?%cﬁg@qsﬁ%c}g% -&%Qgﬁnﬁ%i dn¥s) parameter.

nE@dedrgracqusTs e 8 GPridguraklisy semperamedten| ar

o] r._signals, and decode the
r"e&?g%ée}gibgleﬁfﬁi#égfggéwa%még cess point serving the
t B0ddnal Aodevicaethidr kcqméry am§I biwesdgeriniwiabh Weafrhdifent attributes are

AN al so provide.the termnal. wth identities_ of .
vl Bt B TS BRedL A Mo e mentrnfe dovice may
nacyutre tieec BI eschoki fagiitstd 64 Werdiodr SPMIC 8B tneBéage before processing the
p0|nt-Lo-€0|nt signaling or in response to a request
f FRY PhE'CP%RRi nal . The cell's detected by the term nal
sarkaplasd D dblel-p Prbde6l cover age i ncl uded the current

I ion_of the termpnal and/or cells recently

ABPZ8h o 1B G BRiORAY HRBHOF R Gelhet RRUAF update messages, such

| aBé Fddbwih®BT flesdHpgs:cel | identities for current

cellul ar technol ogies may be gl obally unique. A cell

i dentity ‘WM%%%QQHW%%@H c location within a

cel I, e.g., MdugethiR6QELARNOR cthilG MELsheS g&:@ iR RBtailer)

This cell |ocation may be provided as coarse

| ocat i on - esPeiviReFiBHlieEMeEsHaEs within the cell. The

| @041 On 183 bR 81 I . t '

PO O aTE O Th R B S BllotRRL AR PhaIEuShife & System

opforeiatien (MYnhe dhemstworkemiy | detivereMr dagrespinaling to the Wide-area
DASE I npl AobHed St.or | cati o f .

ORATE, PR (WO e ol iAfabi2 Tl PLed¥orca - Operations

Vinépipract@e |(LOLpowitirdersss( Ofhet MIST pexta@ihingns W@ aup®I afultiplex may

L4058, P L L T Sy

tieeworiemay sigesl, efg.,neathbyprinedry Slofwr, preseches bEthei VST 6 tiwharketplace

usl-ng. t ocat i of t term S the, cell .\

RS DGR LSS T of BBk dcin
rﬁiaﬂuwe mEhe SMSH Ihﬁ)fﬁb&gh'aﬁkmﬁﬂ‘_é‘(e cfdiidallyr Gl rhdpfdd!eﬂ:_nhﬁféﬂ, order. The
T T N I I A S
MBasuEeNRRALE IR RN OBl TRAtRe dat ARRZEANchaySea tdnfigurable

deternmine the cl osest cell. The measurenents nmay al so
S b= N TR 7 A —

sdefiafipinhl s @ridnytheat o shati@ sl edecd dFiniort ABw, ep;axgi PRrs@ft. The device
the term.nal, nore accurateI%:Pethan with cell identity

APBhiete e Artret NeriorditleM Sk tha pireery W agimay detect an
hipdefeitaafly BABY theR8Ed ad\eadR¥e 681 drslod gt ihht B8ssagdfh the primary flow.
net work server nmay build up and/or update the database

: y  oul
pYlediadgesentatign (Hude Deliveryabrodetoli dentities with known
G%?é” al The 82di® PRose MBS GERY REPGPHAY PPelilSh N8er M a schedule of

1180
A— ,...etc. 7. Conbining Results fromDifferent .
Pt 0718 e fyailahle Sersvipgomion b Seoder-| HithoMBG dufatmatipn is tied to a

( L i nal i . .
(918 T 00 SREESR POLTLTE, s, s s

detesirMPE. albie metialsireay deliner MPEshlpekest for My Goigtles transmitted in the
[ . : ty . IR cat i resul.t.s

Y O AL P T R LGP O, MBI PR R o wor or

signal strength/quality nethod, the |ocation result

may be a set of possible locations (e.g., pixels),

each with an associ ated probability of occurrence. For

the RTT, OID and TOA nethods as well as the GPS and

A- GPS net hods, the result may be a single location



[0086] The wei ght may be defined as 0 < p(n) < 1. A

smal | val ue of p(n) nmay be used for a positioning
worbitodetshat is | ess reliable, and a | arge val BeTaK2006/060684

p(n) may be used for a neasrenent set that is nore

reliable. The weighting may be omtted if the PDFs Fn

(x,y) already reflected the accuracy and reliability

of the location results. For exanple, weighting may be

om tted when conbining | ocation estinates obtained

usi ng the OID nethod and the GPS or A-GPS net hods

a;t@g nfiiieR RS Riveied &%@%@E&T&%&{dﬁé‘ YOI b: ]EE(I Iﬁoé%}-term and/or

have been det & m ned accur at el consi st ent

' peeimp MRS Hiflpavs. \EPGhblonly nmayag@s engpph MERG\ﬂWmay be transmitted
S

cg)mb%ﬁ %Ig #j QQﬁ %(ﬁ%m%‘cbtr#ior ot ﬁ%ge{lggéfe {Siﬁg ‘g}ﬁ%ﬁt e a‘%tmbute of the MPG

dwleclcoﬁ?be dEP @ dloak matsage By spheify drs@VIPGhBI@KDStet ade,” which is

'WIX egg] e%‘? % ?gosnfegee e}/ A ng?ﬁge ]8(?3@7]1; 16 I ¢\Délocl§ Egtag Time of each

FMgﬁJbletﬂEmiosreﬁpn‘ndd it fher endtofplos intérodli cogensd lyahls pasidus MPG lock.

. 0. A GPS RTT OID
o, ¥yt oA LRt R e, RSB R PP block
Imemage:snmagl Mteekoﬁgmp?t Acgﬂlglﬁolgtr (rﬂ?chm?STw@X}%d%ﬁxnow may be a
conbi ne the results for a Qsi.tionin
T S SRS, T £S5 3 etk B 9P D0 i
d\@B@H theeByateay Fie” ExadeuathaOStRal Tiadd! bt ﬂ‘lle/IP@B@JdeSy more than

LB Rl R0 T APy BB i SIS PRNSG Block Duraion

|I@@1&I $e@vicesd 4 FRAl-Eitnd Rivios 6LES IIRALRLS: sEQIRY Be MPWH Bk Duration
e st%ons in cellular networks, an access point

Mbe. Blogke$tertsildme isfthe tmeptariich Wiwlayagt '@él omtent may

r@MedIfQﬁé kdr¥iceAs VAN -RBRHAMerBY, tReMEF! Eﬁ)lckyDﬂB‘ﬁgn added to the
aCCess p0| nts in order to i mpr. Ove Covera e,

MpScBlgek_Start dimpfisgthee laterd Gmendr evmmmsplweﬁ theagontent may
%%ﬁ&ceaé%lﬁs%éﬁ%y hR68LdtRRs AR BRI Wﬁﬂ? If the service

posi tioni ng nmet hod that depends on the | ocations
tiher MBveMBeceil”peirvics, My sisnificance wf athe. MRIQEIpcK Start_Time is
Q@géﬁfeﬁt Bﬁ' 'tl'?'e HQQ{GI dj‘t}‘le cpritdfit astspaa! 8%%{ 191{% ]QIBGaRﬂgC%ed%%ned in the
p0|nt may be peri odi cal y verl d by determni ngat
&l? peedengigionardgrepitsi on usi ng any sui tabl e positioning

e I
TOOIAG o The SREPTERL R A CHER By SEBL R widabill e nearest MPG
|tdeckisiappHcableto amalfidenefhe nmmbatt oﬂ MRS b]nolts in the near-term MPG SI

A5S80S AP\ TN R, wher

tVMea_Mie_ Nem! Modtataso Blacid is h@ohﬁgiﬁa’alb nsbvedk param@tsr. The far-term

[ stored. .T n be, .
R B ST 8 5 PS5 P, DO AR RRE 1Bl PPisnlsyes that are not
rttambmltte«ifmtﬂnmr teray MIeS 88 Soive dlHeGofae nG@beest MPTBlocks in the near
(Fiess 0| nt na degmed tﬂ] have ed prior to the
RSP he | oc W3 et GO HlCd[ 00884 Thetot  cxcced
mnesmthfremmﬁﬁeast IBlthlhd CRheRC MRG adss WehNhMuMidati Blocks is a
gk_ven fr ea |?%\r7rlovec may be determ ned and stored.
'Fﬂ 1gwah BT hi story informati on may be used
to predict, at any given tinme, the probability that a

QVEESE BIAdsVebsioh MiaBageuchi n t he absence of any
reliable neans of verifying the novenent. The novenent

qD030] acThssngpwottt niBy ninpinedi MreG basied pﬁaﬁ@t&mnﬁch may be
hi stor nformation for only that access point or all

BEELS tﬁgl“ﬂ]tege‘feﬁ the given area. [0091] FIG 5 shows

novement . hist MBG byckas a@de@as Shd@dailiertSdier-ferfi RPES] flow,
di mension to represent actual 2 or 3 dinensional

| ocations. The access point is initially at location L
Cat time TO The access point is noved to |ocation LI
at time Tl , then to location L2 at tinme T2, and then
to location L3 at time T3. The access point is
verlfledto be at Iocatlon L3 at tlrre T4 At alater

o —— — a T T




statistical information may replace the Poisson
statistical nodel and nmay be used to obtain a nore
woebi7asés4est i mat e of the probability that accees/Uszionn60684
k | ocati on has changed. [0095] Access point k nmay have
been stationary or may have noved infrequently so that
any estimate of the nean and variance of its duration
in one location may b e unreliable. In this case, an
estimate of the probability that access point k has
noved since its |location was |ast verified may be
obt ai ned baggdviet: Bba! isSkhbef ﬁjoh{aﬁfé%a]]f— Fmr 8k teBh MPG ST flow
access points. This set S may contain all access ?
FBMRTs in the WAN, a predeterni ned nunber of access
point s, accensvhYIlcE sh MBS LIRSS BifReAS access poi nt
k , access points belonging to or asscciated with a
gAP%1Icul drhewerwpipeaasional the currdrft vahie afcioe VPG Versionno the device
an. the. .t f th ve nma s
datouB T Gmaly B RPebTE: dhenkd B S AR MIS ek prsypcdivion or
DlebasionadandB Gddsily or thevesistit ofiny MG déskfeomb famerseMPG SI flow
} access point in set S may be assuned
ﬁgagg¥ %?%@gﬁ%§§gﬁpgi If there are access points in
set S, then the nmean duration between noves for any
REsDistiribution incPgimarydslow D, and the probability
P that access point k has not noved at tine t may be
d002N as ThRkneswork NtaR) signilbthe aocent atadbugsr obdiwi Foltdveiag parameters
. . obt ai ned by using the nean duration
» }e{tﬁg Iﬁlgigy?(?‘g'm nmovenment histories of a set of
access poi nTke prsineadr abscacsongl RIPALSEASWPOi nt. [ 0096J
The probabi{, f venent of an access point may
al so be det%#ﬁiﬁggdggh%fﬂg¥ nmanners and/ or using ot her
met hods. . FoThexsam|Emenef fodsafliest deR@rIbelk RGessage currently being
Iﬁ%i ability of a system or conponent such as the tine
5Pl %ﬁe of an electrical conponent nay be used to
predi ct  DOVEREAIMb{rATMPGlb&&adurRnt9 SEingBtR sABYedI8 the near—term
gﬁ{ived for a termnal based on |ocations previously
i ned for K access points, where K > 1. The

fol l ow ng neye Bl dambeest MRIG 510'09§é\§rk&ﬁlyr‘t§%iﬂ%at?iﬂshﬁﬁfed in the near—
for %&f ssﬁgglnt k, for 1 < k < K, = probability that

E oxors %ﬁﬂ HoW&cati on has not changed since it was

| ast obt ai negk KIPd a&dsi¥€rdnfii €d, and P = reliability of

a location estimate obtajned using the |ocations of

al | K accesEh$wirsipas otecagh ARG blodkycurteatly bhimgitrosmittnds

qdos9)| KTe CRIFePRLN S RAUE ﬁﬂ&m&@%ngae g%rg‘%(? ci%‘%féxlp @¥quisition of the

were | ast obtained or |ast verified. |
MPOdNpeks; {p deteqtiie prritatiopnadditipmedetetiopror tohangeco HMP4Y blocks, and

&Y cRBr Hy Bl dBersibnd o VPG BIo ckd . ?g@ﬁg\%é Afa la%ﬁgt L 0% storc at lcast
for all access points are |n§epen ent, %q ?1 Psc
e peareti Bes Mt Newabioms Bloekst ME GaBbeks {Ibenlesicarmay determine
A R I TETNEREVE T e
ipsingiry élevwby t he product of the individua

reddabi | pti~e e prohabi ity of a change | .
I[ﬁéﬁ i onkg;' g’n %/Hbg‘%c élges e%%’f) ﬁﬁn?nsf ?fyn?j élﬁgﬁ%fg(nfer%?r é\ﬂ%tﬁﬁre pse 1 one
ehbolaett iof nslebergishaemdor delivepiniz il sndseae s C Tangader I tecomprises

c I nt sed .to obtain t ocation estinmate are
? jgopcl%gba?g 30%1: ?g g aflg JEPREFVer IR g’fﬂﬁa‘d’ I“%Vx&h fiFecquplsd (9,90 mternal data
bes 306! dlist @aivdr@00edsd vemptigiadolsrolpic e amt 68gMents generation
ghnﬁi Thus, novenent of one access point may be
gé%f %ely correlatedw th novenent of other access
poi nts. For exanple, if a WLAN operator decides to
reconfigure or expand a WLAN, then it is likely that
nore than one access point would be noved. If a given
access point k has noved, this may result in higher
probability that a nei ghbor access point has al so
noved. |If access point k has not noved, this may
result in a higher probability that a nei ghbor access

o



not changed. [00102] Once an access point |ocation has

been obtained or verified, e.g., as described above,
wonroeTwge1se used to estinate the | ocations of oPOBMUS2006/060684

access points. Atermnal nay provide the identities

of all access points received by the termnal. The

known | ocati on of any received access point may be

used as an approxi mate |location for a received access

poi nt whose location is currently unknown. This may

then be used toapproxi mately |ocate other term nals,

q0055] USTRAGnENRE MAbre! Qnﬁ@éﬁﬁlgﬂts, Hzeep 0‘3@&#{%[})@?‘? E’,bfﬂ?:&%irises a CPU

for these termnals may be coarse but e ’

JEPFSLATe BAtef aray. lepdwaredlogidhemnempn! kleatenty svittiwdt machine, software,

t . I ' re ocat i . .
SRR SRR S i s 0
pss¢relly romprises neis tal esenichedcline-edadabieyiniteucsioppond e control one

lhnal e ints, and/ ot her . net
Shri<Fb BUOE el PREESB OF g A B Pl B etyus 306
t[e95flnal Theytrasceiverd bgid B4 cAmpeists hyrdwaie regiuesid/drh@ftware that

term nal J,ocation fr the terminal or. the W.AN, e.qg., )
e RL SR 3h Ronle 3 i T Sl PRt B 7 s olyinforenation
suifipentotp devitéson sygtends usiigrdonahsnitatiofdldNNEndl\3 12X FeRekdifple, in one

%gh§tin%§c§§abilities gf Mﬁﬁe|e S ﬁier | ane | ocation
SHIPOAIBAY: sfen CQumYRIStRR b Phaing] | 31, GomRER; & julable type of
degmmibdlicnnl bglaté atlotIPLsEran B08GBPLmeRRA%. wikh&neS&f more data
pI§$e | ocation sqjutlons y be used to support .

BESTERSNi Yy PHITRIEr i AP SMtodipenta e Hrpsseyer |logigt I operates to
r@iN e SI mSLHAREY FroBY dnePEYmbRI remotLESHtER! seHREY or FORRBI! The server
%ghggntlcatlon of an entity requestlnﬁ a termnal )

| P RPCRatE to Tl and| Erfcpde H1q Shmessages dhpg arc transmitted to
QevicendperaBidRObhe & RUABGIdcAteaRRBNEHQNI Ng Met hods such

as cell IDwth timng advance, E-OID, OTDOA and .
AW, whbessiore<tha spvire M) epsrgiosiners qramere, engigidiments of a delivery

S&bihe dRNGeCSinm2Aq esr{@td\é@{cgsc‘ bpé}h‘ﬁné'eﬁ 8%(%@)‘?%1&&1 BEaHSEE networks.

ane | ocation solutions also support
Sb%hotlidom Aeteddhaidhe seven3 Wsilicesatan iiisho@PEnplahicotation end that other
ARBloh AR VRSB W rkshuher
S ggialigggg%fﬂ%kggpporﬁgﬁggﬁ%Pgﬁggggﬁﬁm#ﬁﬁeﬁgér pl ane
Il i on¥iG} dt shoms enmyebodinisanoéa@ methed pfddr for operating a network

S5k 01 By O A LARIOAL LS 58 SLRNE o

wilAke teecritgdavitesederehes torthe netstorle 4@vern3nd shoktul ini Feti3aand FIG. 1.

) rk 620 in 3GPP or 3GPP2,. or at
T R R) A5 000, PR Sl e
ardhBERPAIaX]PAOLBIctidey o NaintrdP Ghervsereand@Mite apaford he functions

whi ¢h used as neric Access .

%@\%’ r%g %F]@&'l\l) gtt Bﬂ)‘;%p 6t ?nea%rclgggea?ﬁemfﬁﬁg%ﬁe EgiseyegJfor transmission
tesorei d@ethorer @EREs. TSTHS.S3 LiBessigesTinagl bd 28presyeduse aWEAN language
gg%éti%ping ne&ﬁ@ﬂ§d%§thin UPL or X. S0024 when, A

RATRPESET B8 At WCANAEB'C: PRe QUlore gontgntraRidessgrovide onc or
fefre Sl etkskapea SondSttlutien ab bae ot eid¥t MaVictSER ond 0888 ment, the ST
SUPL utilizes. a UPLmégcation Pl atform (SLP). 630 that
PESYAED BT TP of dFoma i megksipleee srﬁ%‘éegﬁ FEpfoclntP2 and/or from MPG
peisvery PRotBEol B4PLAS B0k CR4NBARGE RN SMRYesbatel WAL fragmented within
g%g%%%g%Tlocatlons of SETs and storln?, extractlng,

1 RGP Attibderk 4000 pRROT BIPre Sl finementsImy be epgoded from
20fiish edpid@ntaiondBla i Bt L Q) 2
includé§HSUPL Positi%ﬁ?ﬁ%k%gﬁggr %gbéé”g%W§§SE%pg% X408, one or
Pers o?fmdhsy micaded flrassantn asorbe demherofragmentedesyithin the second
és@hfAdbes AN t W8RG ' i

R ey R0 W Pem G g S BT, & bl devices
functions for privacy, initiation, security, roam ng
support, charging/billing, service nmanagenent,
position calculation, etc. SPC 634 supports
positioning for SETs, is responsible for nmessages and
procedures used for position cal culation, and supports
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[0001] The present application relates generally to

nmedi a delivery in a data network, and to nethods and
wappeariaess for fragnenting systeminformti on RESAEYWS/060684

for delivery over a wirel esi8 network. Background

[0002] In a content dclivcry/ncdia distribution

system progranm ng i nformation that descri bes content

and delivery schedul e of avail able content and/or

services may be provided to devices in a distribution

networ k. For exanple, a content distribution network

Uhads, BReARERY A0 bP&aRRAbaddivel Ki Bk s NBLWRY K MRYe devices with

provi de the progranmm ng and/ or systeminfornmation
TBYBaycYze Hrdiatipees It phavddnba i theh the misthoded e teporsknts just one

IR REChA At L 05LORE LSO Wllish!
PRAGRRIRAEL M BUACHBIAAUCBE RSN TRIRY some of e
smthodimentb.ect content and/ or services to be received.

Xa ) [ L. Vi he amm n ui de ..

TG, 8 DRE e LA EAREERIR A0 it
susystani be dedivedog ST engssagesntThenitvie 306 adna@éset padcessing logic 502,

[ tinedi ont ent lips r agr ans i pt.s,
L L RE0ASE o5 B BE 0 A, S i e couted
do eslemwrﬁzd.daﬂeﬂﬁﬁsS]SOKh eTtef ldcfxéce Fﬂ(ﬁfalsioScdmﬁbési dfeSocﬁn% logic 510 and
syst e t.operates.to allow | ar stem i nf or mat i on
ﬁé%%%‘g@téf 5Bl brY ‘c?Pe"H’ﬁf‘;‘,-sod‘é?“r@%fg’daeo&ﬂ%\h‘@e‘%ﬂst hdt one or more
remybodaentsie ey yrodeBdih@tlogit 602 dRnipriey £} Yrocessor, gate array,
r.e ireqents. SUVMMARY [ 0004] Methods apnd apparatus for . .
shé’%wa WEBAPPH IF RS ofirtpad maching, 8oLy a: #d/er $ryosmbination of

diar@0dre ntl GoBvaAey i dBual @1edirb€dsoing dogicNs02NBeREARE bombRises logic to
met hod i ncl.udes .the steps of fragmenting system

TP IOIRGTTeORC pRYFUAtPRY 28 fOr &N ane ghanore other functional
telnEOb L the detide 500 IMBifeindl dueslBYd §63. | N anot her
3§@§ﬁt' a met hod for receiving systeminformation

Ui at db° wievieenisapuroen e duigripessalogis P4 comarigedgrdware and/or
s8Rl bt VST SHB HEFiEL 58 tPBorthmAABRLBith 3Mrnal and external systems.
reassenbling the fragnments to recover the system
ifor sxprpico feBRiemmal DESIeRIs PIRONclde THISS DRAVENSS 00 @3dmory, display
e Ger, In SN Sor AR SRR AR o2 st em f L ver ,
systgnwinfdrﬁggi%n_(%ﬁ?m%§g§g%g§?§%bogg%eg#%?ﬁf&%%%%g&wwndude
aner By bl rdeicesf digplags, prinderagdisk rdaiyenketbioertd, Ke@eHal7 cursor keys,

o, 308, O IR TR e BPBEAS ORI, e i

antggacardegic 0504 apstdton tb orecdizki ver | mguSTiess agdsypad, and output
[; . Di: gﬁ% e .eqpbodi nent of a device for
rug%gr?%ﬁ@gt@ © drlr@g ag e(g?a g%"ggft %ﬁar%f "FIG 6 shows one

dfdddi nelhhe dfanscaredrhiogid 5§06 apepaikesnardwaey iiegc fapd/or software that

i V] Al LE SCRI.PTI.ON [ 0011 . .
R RSt 4% RSET 39y TBlGr PP A g B b AR oS g information
iwithorenotrtdodeasemtsystome usihgrprempar &itioaahsnied $10e Fos ethmple, in one

far the deljvery and. update of t System I nformatio
e tfert® ihe fdmBRARER Shstncl, Ko Bt TorufiREe type of
Sbmal@inicatioy 1pkotc0slid s . the deoize VOB IFRRALInichiReWRh BRY d¥emore data
t wo Sk‘dﬁgive[ r ot ocol s: THe " Mar ket pl ace DeILver
BFBTREY) - Of o hT-c it AR egbogupents thegpnsegiver logic 506 operates to
Wedekset Bl an@saitd DUB61C Mabbels MBbin0ond Mp! ﬁlbreai’éi‘nailg CerME$G  The SI

Del i very Protocol" 104, which nmay be used to deliver )

PRsESaEcs @R ot [ firprants seceivrdy Bap thew bl rrogesped tty flscedingelogic 510

SRUME ERSscafblRIshasesl "SI Fram ng Protocol " 108. [0014]

The signaling related to a current version of Sl )
gesiBYC senbpdimerty de idglivery Rysteny FOmpsiRes POBramhigstructions

Sloréd G4'h BEMPLRL-P&R il \bs ;:ag

provi ded gI;B Tr g%‘?ég%?ﬁ i(g%F u%ﬁdgt‘g%eg{ %Fecé%g [ gelagﬁ O Processor,

one enbodi nent, the upper layer 124 in the network

generates, maintains, and updates system infornmation.

New or nodified SI elenents or attributes may be made

avai l abl e to the market pl ace and MPG delivery protoco

entities for incorporation in SI nessages. An Sl

o o o, o oy -



for delivery over a nmulticast interface, for exanple.
[0019] The MPG and mar ket pl ace delivery protoco
wenvinises4at the devi ce may receive Sl ver si onPa@/US2006/060684

information fromthe primari¢ fl ow protocol entity upon
activation, and optionally periodically thereafter.
When a change to the current version of an SI nessage
is detected, the device nay sel ect the correspondi ng
SI flowto acquire the latest information. [0020] In
one enbodi nent, the SI nessage fragnments, the

c I
RSPt Sl IRSRARE SHE SRS pd AEcRIA e hocin. o
tererngplsy ithesprogiaen netjfeptmds e berdondsd ity threddiieraf§0 from a computer-
TERBORAPEY, siolfgs 1Rk ARSI N et Bl L ASH memory device
rReA B, \RAM, rorfamagrtbert type toli enéghorfyr MGegorpwwanﬂ-readalﬂh gnedium that
qﬁt\&'fggesp % tsﬁ eQne egilg{ :g%éméfort ! O§PT {r/rgeﬂm y,t IS reotnas&‘achons may be
e:l’aiWrﬂtyachﬂt iato thee demstslol)u&nm &b efxtéigﬂedl‘ﬁt\&:eabe network resource that

5845 o e BBl "0 MR8 oTRSROE BB B, e ot

dndindiiogs)t wheh ee)ﬁbuﬁ‘ed aBy Nghe ppﬁic@@iﬂg 188 c pseni grsidOWne or more
services ntation and reassenbly of SI nessages,
fT§x§HHm1§?¥EﬂgEH¥¥ﬁy%ﬂﬁ decodi ng of SI nmessages or

fl0eesTeNnt Therkldkeahd d&2e Boaggexateatm Bhe aNghofLABBRITRICHIsYF a delivery
t he encoded Sl nessages or fragnents, 116 and 118;

and
NEPERePetFCeisF S IarRSREcs AIGHPraE e FObA 16V akeserver. It should be
%@@ﬂeﬁatshhérewssw 1ﬁﬁ@ﬂ1‘i’@mjl§s’cbﬁné hﬁn 1ERBSRA64 and that other
|.ayer, 110.SlI Message Fragnentatlon 2] SI nessage
IR a0 grg Resaible WEhinac seopg it Hacem WJI%WS
reesaenbiryGole ﬁbw’yﬁﬁé"ﬂ&ﬁﬁodnﬁeﬂ HRATRALAE 600 iﬂpﬁpé}ﬁtmg a device in

perforned to: Mtigate the effect of packet |o0sSs,

g/ OB eRt kRt datiibry Hiecaithod . 490, witk b dgscribidivrish refersnce to the
Rvidkesodesoes Ryrid:.! ?V!n'agFf(E‘q et 61% eerﬁﬁ&ﬁm\égf aPleast one processor,
message fragnent to be | oaded in the aval e nenory

- otch pe theawioeessing dogin S0 mbrrtiutes machitreresiable sustiyetions to control the

[ t in the device

oI5 308 0 Bir) e MR BR BeecrUBbEE ' T0023) I one
dﬂ%ﬁil medt, blptle 60@1; vmw:Ssagm)frafgnwgtsente aefceﬁledl\/@slga}gemay have been
[ WO 0r I ssage e g, of
tﬁﬁﬁgﬁ' ﬁ% ggg{gxgeegg a%preée e?ﬁ? ed kﬁdi? a  second
(Binam@siewmgwmapr&ez@tiopaa’aﬂletrmtwof[mdl6 At block 604, it is determined
a gﬁéﬁ@%l%ﬁﬁ%é&%’az & Slrel qr%%c/l %2%' grrn%ﬁ eﬁﬁ%ﬁw\%a@gﬁ%ﬂ representation. If
I}&Is,l birkcdived fagneesmnd scaangnlilbé witys itleabecotd Gepresentation, in step

ORT (41 PSR 13 SR e R dtsefiydis asd pagnygrooded fom o

rfayt népmeéniam tolike doans M sicdiutionc MNPEsO e, fragn@ents hile decoded from

PN ) GO i S SN S

tdeﬁﬂﬂﬁxﬁﬂeﬁ&blmherhué ShEiesd6ae hall bedh Heyineed QiG@Y tliéeﬁﬂsﬂrepresentatmn
The maxi num al l.owabl e | o

|
uni g%ﬁll‘ t‘;y d%{:};@ggsaa@% gew‘qlp% thph@lerﬁafkq WﬂFﬁbgli‘tiféon, 1n step

Q¢14STAB’EI§1§@IQ %6 aﬂﬁ rdcB 988l Wt mekNGedBX AN GEE Q0 Odpptef‘ §ayer, e.g.,
ST nessage payload prior to binary encoding. Furth

mraaketplagadpldvesy sratecol aad/or MP e YRINDEIte@lof t he
qeesy]i ngThYS fikd nﬁﬁoﬁ%ﬂ%‘é’r&@s Mlo@s} 8 Qfﬁgpﬁﬁﬁec@lvlc'ar@ﬁmessages in

on the val ue of Message Max_Si ze. Message

ong gerabrdinent of ﬂmqystqm on¥ &eblibeeneted athalSthe method 600
nmessage fragment includes the root attributes of the

parent SI nessage, additional fragnment attributes, and

one or nore atom c elenents. An atomc element is an

el ement or sub-el enent of the nessage fragnment that

may not be further fragnmented. An SI nessage fragnent

may not exceed SI Nbssage Max_Si ze. The nunber of

fragnents my not exceed SI Fragnents th Nunber a

o T o o




fragnent attributes, e.g., fragnent ID (e.g., 2) and

the total nunber of fragnents (e.g., 2) of the parent
wehkoimaseage. [ 0026] The atomi c el enents of an BCT/US2006/060684

nmessage i nstance depend on #5he type of SI nessage,

anong ot her possible paraneters. Each direct

sub-el enment of an ST nessage instance is an atomc

element. Table 1 lists the atom c el enents of the

listed SI nessage types. Table 1 Atom c

El ement sFragnment Attri butes [0027] I n one enbodi nent,

treprek &Rt 7k lohk: ible withi

F]r}rggrgrrentJ Fr ag%%ﬁ%ﬁﬁggeﬁdn% ¢ @%\5%1%6?@%?? hposSlble within

dbe prapsrddhqremboimsassent in the SI nessage fragments,

hey e r n t e
Fggg’f Thlgfef ngﬁ‘ésﬁ tlﬂﬁ%& ivk 1%? go%ffc%E‘ ﬁgck%' MSAARIE Snd  circuits
cHeseribrylinsieasedtion vEih ﬂ’@%)d@ehrhcmg ralmatoséd hemeai tnapbhémplemented or

th
%gfggrég@g&ﬁﬁere?%@ﬁ&%ﬁ lpg{qs eqr?)ge%ﬁ ?rv ea 5 a(]_:‘ s{;ﬁ{lag_ps?(fessor (DSP), an
Appligatenh spetidigantegfabed axmp{ﬁeSIC}Thﬁ fiekl pregeinrhitde gate array (FPGA)
f raoq %zgp‘ﬁﬁéble ncifgtic(:e g X?fa‘ﬁscﬁ%[e |gﬁ§er %rrgwgaortlgglﬁf &1581‘9;% hardware

]confpmnema,c:hr amjosembmatlofﬁ I‘tmjmﬁhﬂewgneﬂhe seafsemShe fl’ﬁﬁ&i‘tgﬁ described
D may not exce

slance. The, val ue of the fragnent . %
é{% fﬁna gm.gﬁ?%ra]l\/gl%p ¥ PROFRSSor f”%%@] a wgoprocessor but, in the alternative,
rthﬂ‘persoeséorfma}ghemhﬁ oahwnﬂa,uapp@paﬁbf | Ratrbhér, AIBIeHntBS1ler, or state
?Fgle sag& fr a%érrent s of a ge i nstance. The
OB of X1 PRGTEnk 2221 PP das @- cqjpbination of computing
lﬁ&@io@me@ g.Nt£gRimbihRione%aNRI @SPT%dV al lﬂﬁcﬂfpréd@@sor a plurality of
he

nunber - of - fragments attri bute may be equal
T PR RT PEP BT Ot W@r%?l&@ﬂ@ﬁt:wwsdflt@%@ﬁé%%@ HPSPreore, or any

&hmasmg@lﬁwmnts of the version of the SI nessage
& fragnmented. The nmi ni mum val ue of the
ﬁ{l&ér r%@]ﬁe ﬁf 2 apgthed qrealgerithm gscribed in commection with the

Wim@ﬁts fhaueRptRrah thiP Bt eniibRiidd 81r§&§emvﬁéﬂfd€vah@ in a software
al | ssage fragnments ‘of the same version o g
‘@éXGCEﬁ%’g BY agpredessir, pe i agonbinajioaristh 008 1]A Bafttvare module
PhayTRESAYEnOR AR %ﬁ%@@eﬂ%@%ﬂ&y‘aﬁoﬁf 1%@1%8 dEf’ﬁO%/[ memory,
second | anguage representation, e. ’
iFERR@M mempry,, feg’ﬁ@réblarimr? deake@dpn@vablg @hskt Iarﬁil'mROM or any other

156 S 7 0001 L3055k . i

ﬁh%/b@cgiﬁpp(ﬂl@b ¢that ﬂrea@nmomgmane@ dﬁ”drrﬂtldvé‘s&agmd write information
Th e na vi de e ch enc

?atg.g?sﬂgg ?ﬁﬂl‘% 21?’([)1?: &r%gr%ﬁé% Ve, Mle Qt%ra%e ng/e) 1y ﬁ? gltegral to the

Phecepsara r"&hef pragessot sndethe espiragmmeﬂamt noiyeresidy ub en {SICheThe ASIC

g%{gll'eﬁdé gn g;/mgr 12 nan Inathglngtt%g%ﬁtlvg at%g%%cegsao)f agg the storage medium

Bha;aleyidSIas N&ss&&ganﬁpcmgmsnh aSiseeterrhinfl. exanpl e, a binary

Ot 4 R iR TRy AGHERT AEODEN oI LBEy iyt fo cnable any

Ipeﬂda rskilledtin ahd ﬂ\t\l?so friaEe dﬁ\d!r,d:&etp@ededﬁﬁl&rbﬁtmrﬁ a¢hrious modifications to

fragnent .and reas t he or| bi nary. SI )

ST ot B05 08 Rade shmren to these Wil thapyt, gpd the generic

@5&&8@% b&hmeE@e@dmg B apfi RTBARE NRYoddherdthle o8 ] m L instant
ab

format of the binary fragment header is shown in
FCSPRRAAR POV IS &F Qnssgﬁéﬁrsl} wireless gateneorpaymistiony ﬂmhcatmns without

[dep3fdg \Weeh €he SiNE oﬁ&c{f‘bﬁ@l%fftﬁé 1M%§{IQNed"hh§‘ttﬁ9 Fes%ﬁ‘t invention is not

bItS The fields of e bi nar frag ment header are

ojbg linpiged ig) thephedimes W@d@relwéss,&@be Bocorded the widest
&&%%S&mﬂétyt&nfw t ¥ofud
bei ng fragmantigthzl(ilhé gﬁng&g%bﬁdzlg 1?(gvre'it he I\/ES%A&E%?#@PU The word
are described in Table 3. Table 3 Binary SI fragnent
MESSAGEJD val ues [ 0036] For exanple, the MESSAGEIJD
field is set to SERVICEJIDEFINITION i f the SI nessage
being fragnmented is a service definition SI nessage.
MESSAGE_SPECI FI C_FI ELDS [0037] The
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MPG _BLOCK nmessages FRAGVENTED [ 0040] Each fragnent of

a nessage is identified by the FRAGVENTED. This field
woayo7msesgsed by the device to | ocate the posit POWUSE006/060684

the fragnent in the binary 18l nessage and to determ ne

when it has received all the required fragnents of the

nmessage. [0041] Fragnments may be nunbered sequentially

according to their position in the binary SI nessage,

e g., starting with 0. The value of the last fragnent

woul d be equal to TOTALJFRAGMENTS -1. For exanpl e,

VR BmBlaly N A Ysed! ex'm%%%e hbid Edaﬁféﬁﬂ t‘@Qrv'u s gé%xamggsa instance, or

fragnents, the val ue of’ FRAGVENTED nay excee
véﬂrmammmw@m]ﬂ drqscrsberd I@r@n.aﬁ d‘emplgrw’he npotekessarily to be
NaRRSE npl e, the
o T ASE B Ao o o R SR S Blrn O

Di stribution Algorithm|[0043] The network may transnit
the binary SI nmessage fragnents of a given version of
an SI nessage at |east once before starting

transm ssion of the next SI nessage on the sane Si
flow. The maxi muminterval between consecutive
nmessagef ragnent transm ssions nmay not exceed
TFRLGVENT _LCQUI SI TION (ns) paraneter.

TFRAGVENT _ACQUI SITION is a configurable system
parameter. Acquisition of SI Message Fragnments [0044]
A device which acquires an SI nmessage in which the
fragnment attributes are present determnes that the Sl
message is an S| Message fragnment. The device may
acquire the SI nmessage fragnents of a version of an Si
nmessage before processing the entire SI nessage.

Mar ket pl ace Delivery Protocol [0045] The marketpl ace
delivery protocol may deliver and/or update nessages,
such as the followi ng SI nessages: Marketplace Conmon
Message Mar ket pl ace Content Retailer Message (per
Content Retailer) Service Definition Message [0046]
The above SI nessages are collectively referred to as
Mar ket pl ace & System information (MSlI). The network
may deliver MSI corresponding to the Wde-area
Qperations Infrastructure (WO ), and if available, to
Local -area Qperations Infrastructure (LO)

mul ti pl exes. The MSI pertaining to a WO or LO
mul ti pl ex may be delivered over the correspondi ng WO
or LO marketplace definition SI flows. The network
may signal, e.g., on the primary flow, presence of the
MBI on the marketplace definition SI flows, and the
current Version of the MSlI on each market pl ace
definition SI flow The MSI may be transmtted
cyclically, in a predeterm ned order. The maxi num

i nterval between consecutive transm ssions of NS
nmessages nmay not exceed TMARKETPLACE ACQULSI TI ON (rms).
The TMARKETPLACE_ACQTPSI TI ON may be a confi gurable
system paraneter. A device may acquire the M
delivered on the WO marketplace definition flow or on
the LOT marketplace definition flow, if any present.
The device may determ ne the current version of the
MBI fromthe primary flow, and may detect an update to
any MSI nessage as a change of version for that
message in the primary flow. Media Presentation Quide
Delivery Protocol [0047] The Media Presentation Cuide
(MPG nmay provide a user with a schedule of what w |
be avail able for view ng on each Service. If the MPG
Information is tied to a given tine period, the
networ k continuously delivers and updates the device
wth the |atest MPG The network may deliver MPG

bl ocks for MPG titles transmitted in the WO and, if
avai lable, in the LO multiplexes. The MPGtitles
transn1tted |n a WO orLCl nultlplex may be del i vered
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precedi ng two paragraphs. [0049] The near-term MPG SI
flow nay be used to transmt the nearest MPG bl ocks
wappl7iosetshe to a nultipl ex. The nunber of MPG BCOAISS006/M060684

the near-term MPG SI flow nidy not be | ess than
MPG_M n_Num Mul ticast_Bl ocks, where
MPG M n_Num Mul ticast_ Bl ocks is a configurable network
paraneter. The far-term MPG SI flow is used to
transmt MPG bl ocks applicable to the multiplexes that
are not transmtted in the near term MPG SI flow. The
total nunber of MPG bl ocks i@ ilpggrgnear and far-term
MPG SI flows conbi ned nay not exceed

ASNAATMED E35t Bl ocks, where
MPG_Max_Num Mul ti cast Bl ocks is a configurabl e network
par aneter. MPG Bl ock Version Managenent [0050] The
net Work mayArmaéethodifor seokiR@ Afestesi MOWMSsagamemessed in a first

d K
T R I S -

r@mpmchg‘romthe near termor far-term MPG SI fl ow,

e N e T e——
MF@M&T siithin tlee ik ldﬁguazge repes¢tgitidnn evippréinBgaehf fréMent carries at
49, 3! n%% Q% g? o.at | east one MPG bl ock, the

adHT PROIPOS PR PF BiF RIr0siie8®E | ock, or the transfer

of an tkd?@dnhﬁgkhéfr@gmaltﬁwa&éﬂbé\lpe' SI flowto a
near-term MPG SI flow. MPG Distribution in Primary
Fl ow [ 0052] The network may signal the current val ues
of thex.foll gnkn@epatasetctlim thriaHs E&e BEMBBENcOkitWat least one
The presence or absence of an PGS T F
EtO prenddpneunse e ecRtPhe of the earliest MPG
bl ock nessage currently being transmtted, The nunber
of MPG bl ocks currently being transmtted in the
near - tr m f FBfmethrd phekym Ry %ﬁ@herdﬁlonmr@ﬂtg fegmenting at least one of
GHE Bafhbts bﬁﬂhﬁgthfers@m iy Gngagb 'ﬂeﬂr@s%nﬂt ht erm and
far-termflows, . Ver sion, The ver si ons of
each MPG bl ock currently bei ng transn1tted [ 0053] The
devi ceg may HESE r n
acqui ?I ti ontl"gf@n% i I\/I%]e@ ﬁﬂ%g&h%rén? gﬂnetnc%hﬁ éo%p@!ses encoding the
dragimeats fsom Xdbireprssentatéineinicobinany reprasgeatifin. VPG
bl ocks, and to acquire updated versions of MPG bl ocks.
The devi ce may acquire and store at |east the nearest
MPG_M3n_NuntBt orethd®l ook sclMRG Bl owksreinl heridle fiagmentitys comprises

I [ Sk of .the MPG bl ocks and .
AREILNP A SRR I e SRR IS Apfher ize han o
ﬁr@kmﬂpm@ﬁmpnﬁlG. 3 shows one enbodi nent of a network
server 300 for use in one enbodi nent of a delivery
system for delivering SI nessages. The server 300

conpritses prheesshaof ogim 53Qhesdil the preseeimered! 1QitGs determined

Fieadlyielot eh-EimsteluBifidritog c 308 and

fragnents generation |ogic 310.[0055] In one or nore
enbodirent s, t he ssi.ng_| ogi c. 302 conprjses a CPU,
procedsor, Ua% &S 515)9“29? fﬁ‘éﬁ“a@va‘?’ erpiggthe, Physieal gharacteristic' comprises
ekzamnﬁﬁlemwy&mﬁie dsmedel ne, software, and/or any

conbi nation of hardware and software. Thus, the

processing | ogic 302 generally conprises logic to

executge MaGiMembeafAbleiviv sy& ﬁqomroﬁ?&] I SYUAQ with media
one or nore other functional ments o he server
%Gcteﬁlaoiﬁe"l%tt@rwst od £LOBPBISEE306. [ 0056] The

transcei ver | ogic 304 conprises hardware | ogi c and/ or
software that operate to allow the server 300 to

transmt and receive data and/or other information

Wi th renote devices or systens using comrunication

channel 312. For exanple, in one enbodinment, the

comuni cation channel 312 conprises any suitable type

of connunlcatlon i nk to allom1the server 300 to
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descri bed bel ow. At bl ock 402, one or nore SI nessages
are received for transm ssion to one or nore devices.
woher7®5613@ssages may be expressed in a first | R0QWag®6/060684

representation, e.g., XM. 1Bor exanple, one or nore
content providers provide one or nore SI nessages for
distribution to one or nore devices. In one
enbodi ment, the SI nessages are received fromthe
mar ket pl ace delivery protocol 102 and/or from MPG
delivery protocol 104. At bl ock 404, one or nore Sl
nmessag t I

; eslgen%teigfgrrgo{]}fsé%?ﬁlg&&%tﬂl (@I)nfr réﬁerfté nt%ér ié’ra%ne?ts ca%mtg at least one
niﬁgihyée el perent $Irre¢ﬁ3w¢ee>mr¢8§cd imempfiest mgaagecnplteceraatlon, and
second I 408, one

;o e R Ao e B recBl i parphe Sl REfaSY
fragnented wi thin the second representatlon At bl ock
410, the fragmne t.rangm tted Lo
devi ce: Thua e Rhedich A0S sieRlp € 10 FalTelR Segprise fragments
mepseget {0 @nescond mlm@udga/l cspsesahtatione nsafdy - ®hg®mbling  comprises

[.j_m 'on be .not ed at the net 400
oAb the, bhe RN MR H et hd b R e e s
inplenentatlons are possible wthin the scope of the

enbodi pent s....[ 005 FTG, 5 shows one_enbodi nent of a,

devi ce'500 chk{? gtgll’fir? ST b SeCHRAEE Bt Hagetts fopyyise fragments
delcodlat M‘iﬂluﬁltthEéiﬁﬁ@ danguble rof¢bdiRathR) FEGEIERI do¥@Srising decoding the
Q%oce§§ h-gﬂsﬁ 502, device r.esources and interface

I & A AEHABRTPESONBEPR 506, which are

coupled to an internal data bus 508. The device 500

al so &ﬁfprliﬁé decodin !O%IC 510 and reassenbly logic

512, nagtherd B%g'ﬁ’r“é fusthion eomariaing HprmEgEech Aisgment on the
QIeeidR] wikBredh S4PRAFEHIRAE &, sidAQUREINGESSiHE %én%&%nﬁgg device.
conprises a CPU, processor, gate array, hardware

| ogic, nmenory elenments, virtual nmachine, software,

and/ oryany %;%F)Qﬁmsoﬁr%fenﬁﬁﬁéds S ﬁﬂgrrﬁ"eﬁfohv‘ﬁ% ge@el)gpressed in a

t he processin ogi ¢ 502 generally conprises
é‘s@éfcletlel%ﬁémrﬂeentaémaaﬂsecmmfwmm@nsimn@dt@adevmccmompnsmg

one or erfpt t o

500 wlgg%]{hse 0?nit?e neﬂ%{aga%ta ngegg? Q%%Og%ﬁw%ogﬁ If?nessage into a
ﬂé@@bﬁt@ﬁﬁagdwnMﬂ@ﬂﬂad@sﬁMﬁdamyﬁgdrqnmgmﬁ&wnhamdmmmeadlﬁagnmu
WHIQ 30 SRSl Rt bl By dENI08, POO 1O

communi cate W th I nterna &tha systens. For
exanpheﬁnmherﬁmﬁ@onm@thqﬁhgumnMﬁqaﬁambude mass storage
systens, nenory, display driver, nodem or other

i nternal device resources. The external systens nay

i ncl udB. usefMhe rpeakhaseofieuinn 62, faitisywl camq;risp{g' Rie@h$ for encoding at

deB ol ‘e R Cond BB RS Go T e For

exanpl e, the deV|ce interface |l ogic 504 operates to

recei vg, user,in uts fr a k and out put

| nf or ik i on 96 *BRNRPS 5F A Th %ﬁ%\%@naangﬁp%@s for fragmenting at
[1&36dhe dhhe tifagnRaBIWwieHin HRgiceohd Bing Q4R refR Sea@{Var e

| ogic and/or software that operate to allow the deV|ce

500 to transmt and receive data and/ or other

i nfor nes i ONThe taBpdr8AB o M CL HRFeid ¥ ABardStoPYncoding comprises
connu |cat|on C annel 514. For exanple, in one

orescoding dhe pgrents Soron Vin Epseseniztian inderbitiasprepresentation.
any SU|tabIe type of communication link to allow the
device 500 to conmuni cate with one or nore data
net wor ks. For exanple, in one enbodi nent, the
transcei ver | ogic 506 operates to receive SI nessages
and/or fragments fromone or nore renote servers. The
SI nessages and/or fragnents received may then be
processed by decoding |ogic 510 and/or reassenbly
| ogic 512. [0062] In one enbodi nent, the delivery
system conpri ses programinstructions stored on a
conputer-readable nedlun1 mhlch mhen executed by at

oy o o, o e




the second representation to the first representation,

in step 610. At block 612, it is determ ned whet her
woheo7®se1sessage had been fragnmented wi t hin t hePETISR006/060684

representation, e.g., XM.. f yes, the fragnents are

reassenbled within the first representation, in step

614. At bl ock 616, the recovered SI nessages are

delivered to upper layer, e.g., marketplace delivery

protocol and/or MPG delivery protocol. [0066] Thus,

the nethod 600 operates to allow a device to receive a

ST nmesgages iy B Y I

shoul d be not gd g?ﬂ?(h(gf met hogﬁtiqgr eurlegélﬁt gyﬁﬁﬁg%r fagmenting

iCRPINEITEh meen for fFrgmemiing éhm%tqnmmfemmcm ifalhns systeam mformatmn has

RASHIPEe WY ProbliBfhaRipl Lhe embodi ments. [ 0067]

he vari ous ustrative logics, |ogical blocks,

m)dul es, and CI rcuits described in connection with the

enbodi pent s F el n may. be i_np

perforfr?ed V\AT?] ]ge%glFa pcdzrllpnosg6 pFVé‘c?éé‘%oﬁ‘e é)r%dregentﬂng?ed limit s

sletgmalingoltosed s rat le$Bne physieqd chiaaticristic sfiheidbvice.

integrated circuit (ASIC), a field programmabl e gate

array (FPGA) or other programrabl e | ogic device,

di scr elt& gaﬂhe @ppirman i slain 17pghereinlileghetiealvhathotiBtic comprises

avari?égorfents o gﬁwy conbi nation thereof designed to

per %ﬂeﬁeqﬁﬁ dRd°Uescribed herein. A

gener al - pur pose processor nmay be a m croprocessor,

but, in the,alternatiye, the processqr_may be any

converitt onaf? FPERRES,For f@ﬁ?}ﬂn& $ystem fpforgaiien ,ag,,qop@;ed with media

Qlﬁresﬁea&@amaci&br@mlﬁqsp{gocessor may al so be |rrpI ement ed

as a conbi nati on_of conputlng devi ces,

combi BEFEObF o BRPSHR AnRRREMR é%lé§§a@rncn§§ ﬁr%ﬁwm@rys carrying

Qf 1dALCHRPIUBARSS BF § paiRRESPhcflREE cpresLANR ﬁqmﬁﬁgda%e representation

conjunction with a DSP core, Or any other suc

¢ AL guration. [0068] The steps of a nethod or

al gor ichduis 65£hiLAM11h P tHORNBEII OB Webhor ey

di scl osed herein rmy1 % %ﬁl ed di rectr gﬁgﬁdj%

in a software nodul e execut ed by a processor ina

combi gyt i onRE & t ygr I si-de

i n RAM nmenory, I{b% rré)rirﬁbrléﬁ Rig/l a’h%ﬂy s%%n? #Og reassembhng

EEPRORSTERO?IS, ﬁoegr@tsmrrdohng rthr:dfnagsﬂcntsa Wldmvablsecond language

d RGO f

ﬂﬁgsen?aﬁl%le e tﬁ%%ﬁexe ﬁ’é@q&{ts %%%%5%8 1ﬁecge {0 ond language

cerpseatition. t he processor, such t hat the processor can

read information from and wite information to, the

storage nedium In the alternative, the storage nmedi um

may beéli nt eGhalapparatuh eofpiaoe?® ofurthdh eorpposieg sidan@ifiék decoding the
r ! nay reside in an . The, ASI C ma

FREER! B9 S B PRl Pl 3 % e Ry fragments

pnoxied suthiatite dckendlanpege rempdsdanmatioay r esi de as

di screte conponents in a user termnal. [0069] The

description of the disclosed enbodi nents is provided

to enaltl e ahyppeeson @kiighed td fdRuar b hethRKEoPrschdiflg system

E}‘ﬂﬁﬂﬁr esent invention. Variouys nodifications to these
BN LSSHESS RPFRSSE 0% 2a fFsir OREUASS TeRERsEntation, eaocwted with

I.rr[bdieh@rrétﬁéd toad @b Vide tHIanStho & cithpAGihp! es defined herein
agﬁggl ed tq ot her enbodi nents, {fﬁ in an )
i nst a t8gah Jeash ope sustsm aHgraRingr GT1) wessassinte) 4t plurality of

GBI sCRithAN{HRPALsE GHINBBS repibdnitondeRR i RAcH H %:Hen? carries at
i pirit or scope of the invention. Thus, the present

(e‘?ftqrdﬁt?%ﬂ%?of%&msqgﬁ gl limted to the
enbodigBEctifd M FrNEhGkd koY ev'ic% to be accorded the
wi dest scope consi st ent vvlt the principles and novel
features disclosed herein. The word"exenplary" is used
exclusively herein to nean "serving as an exanpl e,
i nstance, or illustration.” Any enbodi ment descri bed
herein as "exenplary" is not necessarily to be
construed as preferred or advant ageous over ot her

Y T L 1 AL R AU IA™ 1§ 2~ 21 Al R F=pr~ 1 oI~ L, I Y




9. The method of claim8, wherein if the fragnents
conprise fragnents expressed in a second | anguage
woem@sent ati on, sai d reassenbling conprises PCT/US2006/060684

reassenbling the fragnments 2 thin the second | anguage

representation. 10. The method of claim9, wherein if

the fragnents conprise fragnents encoded within the

second | anguage representation, further conprising

decodi ng the fragnents to the first |anguage

representation. 11. The nmethod of claim8, further

conprising storing each fragnent on the device,

wherei n each fragnent is sized suitably for the nenory

on t he?Xevi feProegssonncensizaresth te Hestorme admsthosly Seremeceiving system

QAR QOURRRAIER nf P! GARRMA 1 Rvide! Bl hARGY BGRprisineg:

representation, associated wth nmedia directe 0 R

devi ceteceivimgriysienyinfomnaationf(8F) fracmpntn thafagmehts astryinget least one
[ f td T i lurality of

YA (o QRS et TR EEE o AP B Pastirtpichchyffion s and

wher ei gassapiblifhg dgnEngmerds to esoat theepment@ianéssade.

attribute of the SI nessage; and neans for

transporting the fragnments to a device. 13. The '

appar a24is oA mbgtam dRjdehtiint & atachinapeadtbhgmeeRns tagrwhen executed,

R R e L —.
coxppasses ingy filsa mghioge fopagemation) Gssdcidt@dsiithaiediolditefed to a device,
ngg%¥ﬁgkﬁ W thin the second | anguage representation.
157 "FHE PP &t of claim 14 wherein said nmeans for
encodi fipreditipg SERaFEAHS sfstim enaehich (8D heagp® ks 2 plurality of

from XM r. rese?lation into binary representation. 16. )

PAIDiTS to TestleRguese tRARSP@IHH IO B GiERNGACh oltagment carrics at
fleqag 6ROtdod gHABIE loif SiRSSIBaReed; @hd f ragment i ng the system
information if the systeminfornmation has a | arger
si ze tiFERSPortipedhfotragmeniade  daviee- 17. The apparatus of
claim 16, wherein the predetermned limt is
deterni ned based on at |east one physica
char acter i sfirgogrm fesidgat/incemagigneTepsdahlspaedivosthef, when executed,
T L e R v SR B lfimption associated with
dppae diresied ora dedes. vhawgpethpd cempiisingr nat i on associ at ed
with [ di j [ SiNng: £ or
Fecel Vg o<y Seh Rl B T AD St e i b8 bt Least one
fattzigernis neaent Wl mepssagel expetssagiie adirst labguageobprasquéatont; and
SI ne ' first l.angua
Cepr odonrap iRt ARIE G el uRIAGRR mesvare
fragnents to recover the parent SI nessage. 20. The
apparatus of claim19, wherein said neans for
reassenbl i ng conprises neans for reassenbling the
fragnents within a second | anguage representation if
the fragnents conprise fragments expressed in the
second | anguage representation. 21. The apparatus of
claim 20, further conprising neans for decoding the
fragnents to the first |anguage representation if the
fragments conprise fragnents encoded within the second
| anguage representation. 22. A processor configured to
performa nethod for sending systeminformation
nessages expressed in a first |anguage representation,
associated with nedia directed to a device, the nethod
conprising: fragnenting at | east one system
information (SI) nmessage into a plurality of fragnents
within the first | anguage representati on, wherein each
fragment carries at |east one root attribute of the Sl
nmessage; and transporting the fragnents to a
devi ce. 23. A processor configured to performa nethod
for receiving systeminfornmation associated with nedia
directed to a device, the nmethod conprising: receiving
systeminformation (SI) fragnents, the fragnents
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