WD 2008/ 039872 PCT/ US2007/ 079597 1 SENSOR NETWORKS
BASED ON W RELESS DEVI CES [0001] The present
W@pBioamri on clainms priority to provisional U BT/US2007/079597
Application Serial No. 60/847,433, entitled "MBILE
STATI ON SENSOR NETWORKS, " fildd September 26, 2006,
assigned to the assi gnee hereof and incorporated
herein by reference. BACKGROUND 1. Field [0002] The
present disclosure relates generally to conmunication,
and nore specifically to techniques for using
SENSOR NETYWORKS BAMBUN WHREWESSePE VICES
comuni cation networks are wi dely depl oyed to provide
various communication services such as voice, video,
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Division Multiple Access (TDMA) networks, Freguency
Division Multiple Access (FDMA) networks, O thogonal
FDVA ( OFDVA) net wor k j - Carrier FDVA
( SC- FDMA) net wor ks. Mﬁéﬁqqﬁgﬁess net wor k may
I in%ig many base stations that can support
* co cation for many wrel ess devices, e.g.,
[0068] | ulTaE PO SdiséloNe NelARalgkYorallyM th eb@HMuARNIGE SarRf @nore
used primarily for radi o comuni cation and are of t en
speeigieilhele tedperugpfrarusingyvigdesssleviRecent |y, wirel ess
devi ces have been designed with additional features
such as caneras for taking pictures and capturing
I1. Vi dB#S&grf@fd t i oning capabilities for determning the
| ocati on of users, etc. These additional features '
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using wireless devices to inplenent sensor networks
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Exatnlﬂﬁés 89'§u&1°hlu?tﬁ§le-iagge% TRt fRMBe Code Division Multiple Access
(CDMA) networks, Time Division Multiple Access (TDMA) networks, Frequency
Division Multiple Access (FDMA) networks, Orthogonal FDMA (OFDMA) networks,
and Single-Carrier FDMA (SC-FDMA) networks.

[0004] A wireless network may include many base stations that can support
communication for many wireless devices, e.g., cellular phones. Conventionally,
wireless devices are used primarily for radio communication and are often carried
everywhere by users. Recently, wireless devices have been designed with additional
features such as cameras for taking pictures and capturing videos, positioning
capabilities for determining the location of users, etc. These additional features provide
more capabilities and enable greater use of the wireless devices by the users for

communication as well as other functions.



sensor devices |ocated throughout the network and can
process and present the collected information for a
w@2008i08987ar application. Wrel ess devi ces nay BPET/US2007/079597
equi pped with various types of sensors and may be
efficiently used as the sensor devices. [0006] In an
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0010] FIGS. 1 and 2 show two wirel ess contmuni cati on
t SeBpQsinformation, and construct a coverage map, a population density map, a

traffic prediction map, etc., based on the aggregated sensor information

[0008] In yet another aspect, a wireless device may develop a user profile based on
sensor information and associated location information and/or timestamps. Certain
operation of the wireless device may be controlled based on the user profile.

[0009] Various aspects and features of the disclosure are described in further detail

below.



[0011] FIG 3 shows spectrum usage neasurenents for
cognitive radio. [0012] FIG 4 shows a process for

WG aPposIsrng cognitive radio by a wirel ess deviBEr/US2007/079597

[0013] FIG 5 shows a procgss for supporting cognitive
radio by a server. [0014] FIG 6 shows a process
perfornedcﬁﬁﬁa\m rel ess_device for a sensor._networKk.
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devi ce, a base station, and a sensor network server.
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collect measurement data, self-organize into a low-power multi-hop mesh network, and
employ a communication protocol to forward the measurement data and other
information (e.g., location and/or time information) to a designated server. The server
may process and aggregate the data obtained from all sensor devices. The terms “data”,

“information”, and “measurements” are often used interchangeably.

[0020] The sensor devices should have the following properties:

e Ubiquitous deployment in a geographic region,
e Low cost, ¢.g., throw-away,
e Communication capability, and

e Low battery consumption and long battery life.



devi ce has proven to be a hard problemto sol ve.
Depl oynent of many (e.g., mllions of) disposable
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unlikely to be a cost- effective solution to address
nost consuner applications. [0022] In an aspect, a
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communication capability, which eliminates the requirement of an inexpensive throw-
away communication unit. Wireless devices and wireless networks have extensive data
networking technology, which provides flexibility for data gathering and transfer and
eliminates the need to design a complicated multi-hop mesh networking architecture for
low-power nodes with short-hop communication capability and long sleep cycles.
Wireless devices have batteries that are periodically recharged, which eliminates the

requirement of long battery life, ¢.g., of several years. Wireless devices may already be



5 equi pped with various sensors such as, e.g.,

m cr ophones, caneras, antennas and radi o receivers,
W@e@s/0398 ch may be utilized for data gatheri nBCT/US2007/079597
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h&g&lﬂ@ h9gy rﬁ a§ &H@ﬁ@gsog&le YRlav & % SRk T(WW@?I‘II)" i3k can provide

i 0 Access cdma2000 covers | S-"2000,
t@adbnigatdbon &v&ﬁa@eiblam ¢|aag©| geoddAfRic hme Isuchess, Wedebeityd 4 state, or an

nd ot her r| ant
WEFME’Rn%y %ﬁ‘ﬁﬁenﬁwrg 4diey s&w@%@w&wﬁm gh as a CDMA,
Thabal Fiovet eI Modd IFDNPAMTEURG&atA OV A GM orkMay 1rnp1ernent a
OFDMA network may i npl enent a radi o technol ogy such
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E’(Wefrég%rﬁ‘rea of a base station may be partitioned into smaller areas, e.g., three smaller
arcas. The term “sector” or “cell” can refer to the smallest unit of coverage of a base
station and/or a base station subsystem serving this coverage area, depending on the
context in which the term is used.

[0026] A network controller 114 may couple to base stations 112a and provide
coordination and control for the base stations. Network controller 114 may perform
radio resource management, mobility management functions, and other functions to

support communication for wireless devices 120. Network controller 114 may be a
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gsf esé agdbaurﬂ%fng(, ean office, a mall, a campus, etc. Wireless network 110b may
implement a radio technology such as any in the IEEE 802.11 family of standards (e.g.,
802.11a, 802.11b, 802.11g or 802.11n), Hiperlan, etc. IEEE 802.11 is commonly
referred to as Wi-Fi.

[0031] Wireless network 110b may include any number of access points 112b. An

access point is a station that can provide access to distribution services via the wireless

medium for stations associated with that access point. Access points 112b may also
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| EEE 802.11 is commonly referred to as W-Fi. [0031]
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[0035] In the example shown in FIG. 1, the primary licensee may be a broadcast
television licensee that operates broadcast system 130. The primary licensee may have
a license for a spectrum within a particular frequency range in a particular geographic
arca. The frequency range may be a range from 400 to 700 MHz, a very high frequency
(VHF) range from 30 to 300 MHz, an ultra high frequency (UHF) range from 300 MHz

to 3 GHz, etc. The primary licensee may have broadcast stations operating on the

licensed spectrum in only part of the licensed geographic area.



[0035] In the exanple shown in FIG 1, the primary
i censee nmay be a broadcast television |licensee that
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such as S, assisted GPS (A-GPS), Advanced Forward
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[ 0038] W el ess device 120x may send the spectrum
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aid é&nﬁ@ﬂiwﬁ[on]o’kéﬂleud awvintlesl RS Rc Nedxvaiak stk hc Mcasinletents locally
gtbt@lggylgﬁiensg r,qi?%lpﬁtgg‘geﬂog Segtg‘gllls%tese g VloPcfeocraH%trlao(?ata{r?gnnce(c)trlgpnr Ifo?rea reason
other than to send the measurements. Wireless device 120x may then send the
measurements to the server, e.g., as background data traffic.

[0039] The server may receive spectrum usage measurements from many (e.g.,
thousands or millions of) wireless devices located throughout the wireless network.
Over a period of time, due to the large number of wireless devices and the mobility of

users, the server may be able to obtain spectrum usage measurements for the designated



and/or tinmestanps. The server may be a central data
collection entity that can receive and process
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gipial. Wireless devices 120x, 120y and 120z may send their measurements to network
sensor server 116, which may be server 116a in FIG. 1 or server 116b in FIG. 2.

[0042] Server 116 may obtain measurements from wireless devices 120x, 120y and
120z. Server 116 may determine that wireless device 120x is within the coverage of
broadcast system 130 based on the strong received signal strength measurement from
wireless device 120x. Server 116 may determine that wireless devices 120y and 120z

are outside the coverage of broadcast system 130 based on the weak received signal

strength measurements from wireless devices 120y and 120z. Based on such
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[0045]g FIG. 4 shows a design of a process 400 for supporting cognitive radio by a
wireless device. Measurements for a first communication system (e.g., a broadcast
system) with which the wireless device is not in communication may be obtained (block
412). Location information and/or a timestamp may also be determined for each
measurement (block 414). The measurements and the associated location information

and/or timestamps may be sent via a second communication system (e.g., a cellular

system or a WLAN) (block 416). The measurements may comprise signal strength
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¢ Radiation or pollutant sensor - used for detecting radiation or pollutant,
e Thermometer and/or other weather sensor - used for detecting temperature and

other weather characteristics, and

e Positioning capability - used for determining position of the wireless device.

[0048] In general, a wireless device may include any number of sensors and any

type of sensor. General-purpose sensors may be installed in wireless devices that are
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determne its |location and tinesta for the , ,
Z’Gﬁ@ﬁ%ﬂ{%ﬁ d hased, en gspoktsd 1 %tlo%t)gp iqrg%aurﬁggre(a? wiseless devices.

ﬁ%@ﬁc Geldyt ﬁlg m%&d\iﬁl%r 5ROMsRLREd vﬂ@ﬁf&u‘té@nﬁ%n%r%qﬁan expected

wrel Ice may store the sensor
e\mlty hd repetedi lat@wnk.o ¥ titber pnediction mept map dei qonstrucsaiabased on

Pﬁ?%%%ﬁ?l%oﬂn W o el esrggg@\él{ §ﬁ@gav%/eﬁ#%|r %%?sp%gt t?g MWifeless devices.

ROMYEM %@fect‘i’(ﬂp%atpb' Nhiy bk conbRud&d ¥8ed dORBImItA from radiation
server may receive the sensor information and

sensos iahthe dviraidss daaiceson
[0052] FIG. 6 shows a design of a process 600 performed by a wireless device to

support a sensor network. Sensor information may be obtained from at least one sensor
at the wireless device (block 612). The at least one sensor may include any of the
sensors listed above and/or other sensors. The sensor information may be obtained from
measurements made by the sensor(s). For example, the sensor information may
comprise a location estimate obtained based on measurements for satellites and/or base
stations. The sensor information may also comprise sound, light, motion, radiation, etc.,

which may be obtained based on measurements for sound, light, motion, radiation, etc.



froma nunber of wreless devices and may process and
aggregate the sensor information. The server nay

W@osnsasc:r detail ed maps based on the aggregatRCI/E8W8T079597

i nformati on, which may be ¢9l | ected over tinme and/or
space by many w rel ess devices over a geographic

Lon. [0051] . Differen ps.mpy ke .constructed base .
Bﬁ’g?he slé’f?%%‘?‘J FE?%‘M’FBEH %ﬁ rtﬁ?eo?‘”re Pt FEYERIVISR NG EP h%tg“natlon

fas oparl Ray RRPI G S8 sisbYiatPwARGhd s&fsbt $nformation (block
predi ction naps mnay be constructed based on reported

pbbat i Ores lafatian | iafgmanombeey dfe wWetcohmsd bhsed cas.(1) identification

Gy o i B, BionaGE i bb P E hoftbted 8 65 pseuce

l@gat iensrenpat e sReREdsC bh@Br MBRinEFBMhchRIr&AEES MUELREGe stations.
based on information fromthernoneters and/ or other

WeRestHERDSsaAs 8lsg st determingdr andeassodietod eat the paoatinfgrmation (also

?l%%l? %tllal)o nTF@ BénsgP}hfgﬁna%ﬂ%{# s %0 fslged orgln thd! floocraﬂgﬁ L¥8rmation
romradi ati onsensors at he w reless gVI ces.

hlaDd@bstarhfs, oy Soomsifia paeisdtpn. of a process 600

erforned by a wireless device to s,up(gort a sensor .
fbr k. Thsep@wer iiMPERHian aRd rilly weotiedilpedionr Briergtation and/or

ngi_ﬁg&EthF B 2RN30Ly bent 8 a"\évﬁ@lbs%sc%ggﬁgh&%oi@ Q%ﬁgﬁﬂ (BbEk 616). The

at ast”’one sensor may inclu ny o
saaRainforinag b thaghevsorad dihol cahimenicstenssrestablished seitis e wireless
i nfornati.on may be obtai.ned fraom neasurenents nmade.
FHBPLEREGR Sy R SR esert RO eCe RO A i PO, The
GRARRES &fnRuhiostddn SBtchShhyBe £ NS s@@t@m?@WE'AND etc.
neasurenents for Satellites and/ or "base stations. The

H988br iFGernsioiver drasignadfsoprooess 08 eesfioumet! by aghitver for a sensor

tign,radiation,. etc., whic be obt ai.ned,based .
B e B0 s R R Ro T b hg rAt R PO PR By B RS A8 ces. with
e Gen )P ARSI AN Ty FUEdinbBAOM/{AIRS Atthe IardIE9 %Y ices ﬁ)lock 712).
Location information for the wireless device when the

Ebosawor wfametion Siem hesvisdewidssigenany e agercantad fdackantt). The
' |t . Se rd ti l.o 4Y .

TRAORAGE Sehslt o RRICReRAT b ! B cbBiel 5l Hhih may be o
Coverdgdendy, fai poatiiadon demsitgrmad, iaarmffio preafictioaasip, anecafiex ekdiction
station fromwhich pilot is received or_ (ii) pseudo-,

Pahgé RS Gre ABREorT grers Al (8¢ Rb/ ohOtatiRN higformation andor
H&@ﬁ%gmgéo%iaft&r WS fheS{AbbiOMFormaliblERLATRS BBYeRIRA from the
be determ ned and associated wth the sensor

witlshdtviian afd s to lsbmstkuc6thd mapThe sensor i nformati on

| sq conprise anly .the location information nd
[O6C ardpenoBierpegtop Witelker dEVEs ety abiah ol orien iR any of the
S8R MNistcdf86P@IAPR ARG LR rasTREiAtGAnfRmBLiIbPRay be processed by
informati on and/or tinmestanps (if any) nmay be sent

theavizelets devies sorsentrinnheseryasang patcessed bl dlesksesvss) to cPhgtruct a user
fr:o 1eeg {)% Efqéeg rrel ! ﬁ??lhlggﬁ 8P \;ﬁmlef\;éfﬁ’élgégs (lijerlftici:el. lcnoggne’mnelpail,Ce‘{jl tuisecl)rnplroﬁle is a
collection of data for a particular user. The user profile constructed from the sensor
information may include any type of information for the user, depending on the types of
sensor used to obtain the sensor information.

[0057] The user profile may include commute routes used by the user, which may
be constructed based on the locations of the wireless device collected over time. The
commute routes may be used in conjunction with traffic prediction and traffic re-routing

maps to warn the user of potential traffic jams and/or to suggest alternate routes. The

user profile may include an estimate of total exposure to radiation, which may be



conmuni cati on system and may be sent when
communi cation is established. The wreless

W@ 09RH8H8CAt | on system nay be a cel |l ul ar syst enPCHUNAM)79597

etc. [0055] FIG 7 shows ajglesign of a process 700
performed by a server for a sensor network. Sensor

i,nformtijon my. erecelv frama plurality of
ftPRhiBes 566@9% orgjafign Cpﬁ te By @ MHATBH ORISR béhhyser profile
{;1?_% ahaege bh %@ﬂlﬁ%s@ff Spdbut e WuAE |aﬁ§/§r Bgni ﬁ@lﬁt{oﬁl Q&lch may be

. The sensor infornation fromthe Wrel ess
devingieed hespd e iatpgmetert e&ile(ctﬂdcfcmnﬁnéapdlonsorag@foegialuglﬂ sensor.
T B g B DR B el Ty S GBSy R0 3R vhich may be

d@Bsmided babdd 6n PhRGHGLHP TolTBRed Froke ?gfos&ﬁﬁdlacirﬂdﬁﬁn sensor, a
map, a radi ation detection nmap, etc. | ock 716

thetrae meyar, | ot ol tUsen DAY Bray atlﬁmtl’élﬁpéhfﬁs@@émﬁtl@d derived from

i nformati on may al so be received from
%gﬂyiﬁn@so{?sgg%?%ew ces and used to construct the map.

[00886] |Thcamset Pesfilasacincliricwires! wEsre WWHFE @overygecohlagite likely.
i nformati on fromany of the sensors |listed above

Eh@/WerW@Fa@éﬁ@m@twmﬂ@y@@rﬁ@%ﬁrﬂwﬁ&}aﬁ%ﬂ Py ﬁleﬁwere%ms of Wi-Fi
ﬁ’aﬁ? sSIRd kaayovef AR ﬁg&‘ ; 108YibRE tRY Wiqqtco{fé}a%@ﬁlgormatlon may

rver an processe e server to construct
hes esed ghorgf witk thor c1frremg h]cptli(bmd)f thowieeless devioé td éreble power-efficient

Soines Rt B 3o erehifapebbSpercrmsd i when a Wik

Eétg’[]gdtl BarC MRS ISR fwigMiife &anddice bifear BRUIENWIBY coverage
i nclude any type of information for the user,

épraradion gnd thetduerentylpestionf andsome be avesdad! atherphiteai n t he

i.nf ar t|o 00 The user, pr.of
8P Cle B ST BT Elartifot FE 5P BrofieCRy g dengadent on
661096 dakeh st dads BehcObr BAIR Idcatiad b Emef ot Mgthét. r BdRSSN information
devi ce coll ected over tinme. The conmut e rout es may be

grker irRestappsUReY o ALIRINCH and assprigtedrveidh eachdrpaefdnformation that is
th f potenti al
Rt oh Tocefth bhBor FREIHBAIRNE, | 07 200" oLt B, The

su ternate routes.
[0960] pr dhideacrahya loﬂ@tidﬂﬂal(hﬁmeﬁhmpﬁir%eqfrmt @il beeMgpdstor éhable or
to radiatio y be WD 2008/ 039872
ﬁ’@ﬁ?l%%l?ﬁ@l’ﬁé’ggv“ J;hed‘é(frélreﬁ% fedcy tgisontreldhegpergtion of the

e§§a§ﬁcef F B8P &abth, 3lduPiRn SRBSAFemcR Gnd BRY ¢ aﬁfe@tfg;i i€formation in

may | nclude an estimate of exposure to soun
thegtsbr pofilamaproe uwshd ¢ waay theeusedef exarssredetpmsed to nradlation sun,

e Tn SOPEory R b BT o bRy e R A g collected

pfodfyioh GRlth@aSdr WrdiMlcansy bé akdd f&aut&‘ﬁh%ll?%npgn certain features,
deterni ned based on information collected from a

gpn 6 dowdo taffpraporingehgiog commutingrifresenews deting thepaening, etc.
ggef IrC]\J/Ig%nq chaﬁlorﬁa%ﬁi%rstomés?a%%gg engg;lg cpefi %]'n %}1% may b be used to
@L{dbid d;r&iliﬁlblb deﬁ@intl@ﬁuﬁfs 8ach WWi-Fi Wardhes,c@y/er age nmay be

[0061] " Various user profile/fingerprint applications may be supported by equipping
the wireless device with appropriate sensors. The user profile applications exploit the
fact that the wireless device is associated with the user and frequently accompanies the
user in different locations. These applications may collect and aggregate information
from any type of sensor. These applications may also use the collected and aggregated

information in various manners.



This W-Fi coverage informati on may be determ ned
based on neasurenents of W-Fi signals collected over
W@ 20o8/030872di fferent | ocations. The W-Fi cover apgr/us2007/079597
information may be used along with the current
| ocation of the wireless device to enable

D8] ~ St nshonag Buenar » orase TFriRRBRd & quiseiess device for a
eTol% tﬁ’)@l\eﬁ@%e@ﬁn{j hﬁﬁfé%ﬁ%ﬂa dsWsbhintb@kutioR r}ﬁi}fjﬁ@ 66talRR3 &bm at least

on I coverage information and tHe current
boransamt tndimkys deiavbdlakd18). hEhawtsleast p0O5@]sot may include any

ral, each type of information in the user profil.e
AER et "B ohiig®! T8 ronoRor oot RisHmglibn andior
Bk fahpe ataly Ak oAb ddtbmBne @ ind @sbéifed WHEE el s@fisor information (block
i nformati on and/or tinestanps may be obtai ned and

dkYocrated micfile ewrhbe gpeclered; biysed ra thgnsanken infermation and the
?Sggglgf]gg ?cgcaggn %n%ﬁﬁaltl%ﬂ a%g)%/ 91516&'21%3, if %@p @%c'k"gﬁ'd- The operation of
n general, a Ioca{lon and 't stanp

fhiengieslpysi dulvicde(¢.gheWirFe dedrehegNahl deaontrdilshbised oarthaiuser profile
capabilities of the wireless device and/or to contro
theckoplEY at P o Mofh BCsiRe e (el s VAW E B1CS1a8ES ) dRahplse begenerated

?ﬁ&&%Hkmyﬁgﬁﬁﬁﬁggﬁgmgqgoyhe coll ected information in

e user pro y be used to warn the user of
068k si G xPstswsea bockatlagrtuinoof, a design of suredkss Idegiet ,120, which

ol lution,. etc. The curre | ocat.i nd/ or tinestanp. .
B b 1 BB HEBEER denEor aiiCon o - L SR, it githgyenling,
BRI 1988 ih QAR RidaGRbin¥nts HAD 2 RBci6RH iontRAL 8 Sent by wireless
€e.g., totune to traffic reporting during conmmuting

dévness 1 20 avay da riragessdie (eg.ewnegdedeans, mogthkatadhirye at communication

catlon and/ t] mesta and the col|l ect ed.
LB P SR o ols RSP g el ort FobsiBiter CEMTRD932 may
teriitivee. SUethvas tWankibg SElasrC haplifyebed fileQRGEY upasiverts the output
user profilel/fingerprint aﬁpllcatlons may be supported
pipeas pescrge an Hplind yignad s¥high ypayebanirasmatish vp anaptenna 934. On

PR BSOS | _

FERRY Rt PR PLPERL by PRRbbETLL IR RYM fd Yign 112 nc

fmhelr ban dtaftib?_ﬂiﬂﬁﬂbvlir&&le?@ﬁ@?pﬂﬂi Asrecteﬁl@rl(RQéf:R)i a36dhdyf ermdition (c.g.,
cations. ese a I call ons .C ec na .

Gl e&aﬂ_ﬁv, B PR ST RCORYeSmaaR 41 {bf Fessisarienphiem antenna

8PPl .{fi‘a@%arﬁﬁl)és.atéﬁnﬂﬁfcaﬁ@ﬁgfb%&s@ﬁ@ﬁﬁm%ggrsogg&r(@%?}td@ﬁllodulate

I nformation 1 n various manner WO 2008/

adrdusep MO FonYds add pf@dd2dededel ddtas hodvsigaaliesi gionofiunication
a procegi 800 Fe fornmed by a. wirel ess deﬁgce Jon 3 ol
DIOEPSSBE S T "8 PH PTORESS i 2ecPiBRCe &dihsd fadio technology (e.g.,
CDMA B, IVRIT DR, lorsNe gl NG/, fe@dl) @llizkg 89 the WRSleSER&Pbrk.

at the wirel ess device (block 812). The at | east one

H9edbr RegcivacPifdmanhy used as #reREsaror $0 friake ewasiyoments for other
or other senso ocat | or mat.i qn

s s e A L T e
héieoseappltcatiofsor ABGPOeddNRCRE Bay providdIBREsupBEt €or satellites.
{l“rﬁ%@ebrenegs%\{eerllgnese %gya%gdpr%rc]:estsgde tg egbgtgi; Llclt’]cfu?artenaltoclza%gnags?imates for
wireless device 120. Coarse location estimates for wireless device 120 may also be
determined based on pilots received from base station 120 and/or other base stations.

[0065] Sensor(s) 928 may include any of the sensors listed above and/or other
sensors. Sensor(s) 928 may obtain measurements as directed by a sensor controller 926
and may provide the measurements to sensor controller 926 for processing. Sensor

controller 926 may process the measurements to obtain sensor information. Sensor



associ ated | ocation information and/or tinestanps, if
any (bl ock 816). The operation of the wreless device
W@ 2008/0398W - Fi searches) may be control | ed basePCDES100E079597

user profile (block 818).16€ne or nore nmessages (e.qg.,

war ni ng rressages) may al so be generated based on the

user ( Iock 820). [0063], FIG .9 shows a block .

a(?né@llaﬁ% MY GANSHECG frre&rglikfebﬁse% O30 SelPE ppforgggion and
?IQBﬁtrS’lf cdrfifh YpdrBRidRSSt @?r&e%e&e\h& ﬂ(ﬁoas%d% e S prBgle and/or

uplink, traffic data, signaling, and sensor

buhfelomfmrmaunn nmeasurenents and associ ated i nformation

[eBf ot hiperann P2 By R E el Bar FERTSS device 120,

C@ﬁ’tﬁ’@ﬁer@f&‘é%ﬁ 000 Idot &nQNRhELRerOoRHAY fditdm: prBcess 400 in FIG.
transmtter (TMIR) 932 may condition (e.g., convert

t.oPensassof00 fin | klex |6, aprpress yB300atd HE e fuandipr lmh@npr@m)ses for the
{egﬁmgﬁgsp&lescn& }?esir%l%\r) :jégrglﬂt%r te%%glagagi&% r%é]i%ﬁ]a ode\ghanﬁhdata for

dfﬁl‘éﬁlss dévican2@neridd IRy mag Gdsovordssnsdr nkfosmgtie, Smeasurernents

frombase station 112 and_ ot her base stations in

i a1segated daiggpitiona creeciiti dhe trrcdrnfogmation Gan: Ba agnt t%ﬁ network
e r

§ | 5?1} ?e?e% \%1%] zﬁer W%ecegl \E/ée bé{ S|051§1 a%rl&%o %%}A%n %6 sttore EEHQ user profile

pcmstrhded baweploeshe @ommmfouaamcnnarmiicmm@asmenﬁﬁt@ rray

R8T Ge 16 Satsa Shesc diueue G PRGST Ebrnlir ey b oncof the base

Bﬁ@&%sﬁOFICQZﬂ of®Y BRL AalbPrIasSasIuaS b RoAGSIRY: Sor 1150 that
with a radio technology (e.g., CDVA 1X, W GSM

o forn varipynfunetiens)foucarninpeidatinn witle the Wle¢le§siemtewkem0ry 952
RF, _sen S

RSt e oS o e A%, BRE S 302 B R B rsbipiver 954 tha

RIpPBES affio sytain@Aica@sh) withthcC@Bblictd & ideading aaddrBiini@dtidarunit 956
sensor network applications. A GPS receiver 938 may

Hebyirpertheemupsicaianswith ptheppivork eitics These
[Hg@ﬁ“‘ ermat ?Iaﬁ%yshk?\% Qrd%&%ﬁ %?g'er%} @%t %{bhﬁ@%é&&w 116a in FIG.

ion estinmates ess devi ce
I oeadrivanl 166 tin FBG.€S $cdverviil b ehedsdes devhtellctbodrryor Ab8 chabperforms
det er mj ned b?sed on pilots received frombase station

YIPUS AHRG O3 Pied Seek neverk. gh memory 83 thasestniey progragp godes and
Ry fhingridel @BNYn @ LRy REORBH Uinit %4%@ éertée%ﬁﬁmcanon with

ot her sensors. Sensor(s) 928 may obtain asurenents
athedincwairk dertyicn  s€nstorllec/priicessot e%Ogﬁﬁy @nclveregnsor 1nforrnat10n
asur ene [ler 926 fo

R SR M T I L

HRARIMRIRAL @gﬁa&bft@ Reri6P SRforhMd, NaRli &hstr@@N&@ps W ontroller/
2008/ 039872 1 US2007/ 079597 16 control ler 926 may

BilosesseMet mag pegous @r009$80$00| 8 H&s edpwsessh®0sander 7, and/or other
certain oper ation of

B\E%rc gﬁrs[%ra %ev?@lénoiuféﬁgsmggdHere]tnhe user profile and/or

oeer i nf@kEBE klaN.in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[0070] Those of skill would further appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with the



[0066] A controller/processor 920 may direct the
operation at wirel ess device 120.

w@uB08M8rer / processor 920 and/ or sensor contr oPCEUSBRB079597

may perform process 400 inifFl G 4, process 600 in
FIG 6, process 800 in FIG 8 and/ or ot her processes
for the techniques descri erein.. A nmenory 922 Sg%%vare or

dSPRHIE NGEH R MY oRfe N RIRICRS &Sfe trofe T dare gerpuEer]
MDY AIR 2 MBYthal 39 HdaPlyCilRSRFO this nﬂhf%f&ﬁhgé%@lhty of hardware and
measurenents and associated information, e.g., until
sdfevae.omedus niustrathteicompongnth dlabatmodles, pietuiksr dad steps have been

PG BB Bt B P R PORY o Rt ety i

FEFISMEnted f0r REREWSR &NUSRNardBRPi®TBPES thd BGIENlaflafpli®tion and
al so shows a desi gn of base station 112, which may be

gepegrogonshaintsagwosest e therpyerall ssem. 1SblnlleQ artBgRemay amplement the
&és% 15&9 ergc%%nght ot r lmer /w%r gcfgis Sec(’lrch uleﬂr 5 licati but such
per? orns varl ou unc (%1 or conmu C %i ﬁ ?Ih
irhplemesstisle decsisns ahdmdnmoy b9 Saterprial ast@naﬁg R d¢fadtiote from the
codes and data f or base station 112, a

p5oRR ehihetraseriedlisqlQwFe. 954 that  supports radio

E(ﬁm ni Gl Qo tlpusrtll&ﬁvél‘"l%g%a@ %ﬁo&&vhﬁ)ﬂﬁkes aélf& ercults described in
o} ni cati on unit 956 t supports conmmuni cati on
wertnkctodrheith fetdisldsuentidrtinesay §0@GBméited orpeafosmed hiths: general-
a design of ser er 116, which e server l1l16a i

PYIROSC Rrogessi A\ Alital ppgpiaf Rraepysor SDSKL ahepp iaélopr?é’?‘i}gééntegrated
ér&f?@(ﬁ[ﬂlbb ef FBIiOS8 82 RImHRO g4tB Qﬁ’ra? {FPGATRY 0%'19&%?ammable logic

functions for a sensor network, a nmenory 962
devoresdiperolgr gatec oddganaintyr gl disereehgrsvalel gompaderds, or any

nmuni. ca nun|t94thts rts co
ST PR et boRirn® HRDR SR TRMEAGER. ghpeneral-
PRYPoEEHBENCOrTRNERY a hiidrOpidBEIsOH) but INBAS ME@ARRStha Peocessor may be
associ ated information fromw rel ess devices, process

#HECOTYEBIEUIAb FENTEWOT, sgHreliti micrpeongelen or MigtcompgtiionA processor
ﬁ{el? ]g%r8 %%Bf&l %‘glsegPegglé aﬁ‘éﬂfp r%ltlog %coﬂﬂ gs(ffggcegﬁe %:{]%Xon}bmatlon of

anﬁYSGr aptihar mipropeass®s, faorplnﬂahtyt aﬁhmmqm@sooé@cgl bee or more
herein. [0069] Those of skill in the arl% woul d
TRJRPTOESsRrs ih s HHGR e th RSB sares Pl Ahsreych gRnfiguration.

[Wﬁ]esenlth%d stggé g@ a@rfﬂetf?(td r Vabdithih ggscgl'bgci elfl ewnnectlon with the

echnol ogi es techniques. For exanple, dat
{nslbswre hemmsmay bnmanlbdéled deghynmathaohyars,ii 1g raa;bﬁtwatﬁ medule executed

nmbol d chi t hat f d th hout
BY.d Btvestags B F Bemginay Hans S eschbtiugy TpONEdgRs reside in
RAM efdrforyEH8GH reARSNEtOM WRWRSy, PBEORL hfénfo'rﬁ' ESPROM memory,
particl es optical fields or%]gartlcl es, or any

varssirndrrdisk, hercmofablg dokR0] CPRROM, of aBk pihir fqulmlqu storage medium

%Igoé%/ Egt{thap gg&klsat ﬁ'o%lzﬁayte stgrra]le? \rrlrgelraﬁlfnllj ’%s lor%lgije Ito %fle P}},?rcnessor such that
thcqpsccdes Chh Bad ihforBeieesbind indvvtik ﬁlﬁ&niwoa&()%@asﬁga medium.

IFEIC‘;{-I/G Lajlﬁgr%ggég 7‘d?65 thrag% Znediurn may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage medium may reside as
discrete components in a user terminal.

[0073] In one or more exemplary designs, the functions described may be

implemented in hardware, software, firmware, or any combination thereof. If

implemented in software, the functions may be stored on or transmitted over as one or



di scl osure herein may be inplenented as el ectronic

har dwar e, conputer software, or conbinations of both.
waoeooshamrly illustrate this interchangeabilityP@F/US2007/079597

hardware and software, vaggous illustrative

conponents, bl ocks, nodules, circuits, and steps have

been. descri bed above eneraII terns qﬁ t he

PRHCINSEREHA T cpRROR &Y %@ﬁerf@%%ﬁb?%ﬂlgﬂr% qgputer-readable media
N %Qm%ﬁtep AoFMR IS arkPIdBl S cHRRERARa HRAMIHd Why medium
particul ar applicatiion and design constraints i nposéd

that tdeditatee trahdfersglse enmp@ler bfogrhra ftons ans phaey to ﬁp(l)tbﬁ’e ntA storage

th descri bed functi i.,n var wa

oo 5 e S st oo A bR B EsE br special
ﬁlﬂ@b@ etpbouBy Wey ob%xaﬂﬁber RAE 10O lifitaBianiSuRl @dmputer-readable
departure fromthe scope of the Eresent di scl osure.

rediriqanTeapyiae iR, IRIQMS EEBROM. CBgREM oppthek optical disk storage,
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tombd aadiputet-rradddé nwdsmg nEat dxempée; ffahersdfiveart untcansomtsed from a
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controller, mcrocontroller, or state nmachine. A

mmwem;rthemﬁy: edaganl meblemﬁlbememcedaldg taVls:t@drmanaDSén agfwireless
Q ti.n Vi ce onbi nation o a.

R ERABT Bk R lrep, Putio i s s oo ialegfiton of

RtRIm. Misk e 8i86SEAlsSd hBrefin nm&rﬁtetslc@ﬁlthtdasoa(dela@@r &isc, optical

or any. ot her such conflguratlon [0072] The steps of a

fise, h@alt@lr veapagidg idtss DG rflapen disk é@‘h rbébfqyOﬁlswwh@rq Hésks usually
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nogaﬁe y reside in RAM nenory, flash nenory, ROM
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fiog; a flﬁgﬁ%ﬁgﬁfd&bﬁﬁmo@o%|aggllosgfe @ Yo flé'hefo &R6M & person
storage ne nown in the art npl ary storag
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fiselosie. nl'ta, A@l disciphire ASIngt mﬁyndeelsﬁOdee imitgdteethe examples and
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in hardware, software, firmware, or any conbination
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i mpl emented in software, the functions may be stored

on or transmtted over as one or WO 2008/ 039872
WOEOMBIBROD 7/ 079597 18 nore instructions or CORET/US2087/079597

conput er -r eadabl e nedi um @pnput er -r eadabl e nedi a

i ncl udes both conputer storage nedia and comruni cation

medi a i ncluding any nmedium_that facilitates transfer

of a conputer programfr orﬁ:&ﬂeﬂwsace to another. A

storage nedia may be any avail able nedia that can be

accessed by a general purpose or special purpose

compuier. Ry appirafk cexpARhe, and not limtation, such

comput er -readabl e nedia can conpri se RAM ROV

EEPROM lapt Rom aroesksr copligwrad i stbtyjnomegeirements for a first

Gpr%mgnélscgtl i Sc’yasl‘;]e% %gwhlr%[é oh?ﬁg{eﬁs gcge:] {sc oztng ;celgl%{umcatlon and to
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acces38¥NYY soupdskiodhe pllpsbere Bfioce @i al - pur pose

conputer, or a general -purpose or special - purpose

processor. Also, any connection is properly ternmed a

conputz er - r €hdadpiperamsdiofinlaikorl, ewherpine tha fat t leest sodd wasessor is

s ransmtted frgma meb3|te server, or oth

Eddgaptdn vgpagrenaB aeraeRghr fr arﬁ%lﬁncaplﬁné used by the first
%ﬁlﬁmcﬁt%n%y@fém R ot uidyt Bk s&RE ChnBRidaliBR s y(sRSL) -
or wreless technol ogies such as infrared, radio, and
m crowave, then the coaxial cable, fiber optic cable

i raved, TR PG A IBUEe MPESMACAACHY DR Docessor s

geffighkdd @ &ftemﬁﬂﬂéjllblmtloﬁ)l fiforatgiofli 804 aasinésRehphE6i€iclch of the
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Eicaiuramenf raadt {o nditee mepwymerts anshyssaviated deratipn inforyation and
ce data magnetically,

it L8 4 S S SRORRHE T, Wi T T acer s

Combi nat i ons of t he above should al so be incl uded

within the_scope of conputer- readable nedia. [0074]
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6. A method comprising:

obtaining measurements for a first communication system with which a wireless
device is not in communication; and

sending the measurements via a second communication system.

7. The method of claim 6, wherein the obtaining measurements comprises
obtaining signal strength measurements for a frequency band used by the first

communication system and not used by the second communication system.



CLAIM5 1. An apparatus conprising: at |east one
processor configured to obtain neasurenents for a

WO R00sH398CDMUNi cati on systemw th which a w r ePE€BES2007/079597
device is not in comunicappon, and to send the
measurenents via a second conmuni cati on system and a

menory coupled to the at |east one processor. 2. The
apparg*t us %L‘e@eﬁﬁopnoril,da\‘/mér& °t RS east one

Pr 0Ceg&Qimihhg 16QMbh HtbEAattR AR ReBIIN R cFH SNIE hheasurements,
measurenents for a frequency band used by the first
wbeneunihe andasuresigsts el aswerttd losawnbyformetigreamhimestamps are sent
cogﬂuni ca(Li on s%{sttem 3. The apparatus of claim1,
WP ST HOPh US4 56 hr ocessor is  configured to
determ ne | ocation information and a tinestanp for
each of the neasurenents, and to send the
measuPenenf\y agperatys so@pEsiag: | ocation information and
g:oggf’é][%%gssfgy Io@ﬁa éllri]ne %%gso negnrlegll s 1o Ea;lrgt:c'o @@%é&éﬁ?syé‘emﬁ)ﬁh which
PRORESS 8¢vitSis nooifdogit@dcdtionsimer € t he nmeasurenents
until communication is established with the second
comuBicet fob penging teineanicpents Bidg SCRRNdROFYIVHEsAEIpNSYstem.
when comuni cation is established. 5. The apparatus
of claiml1, wherein the first comrunication systemis
a bro@dca%he spymtam aidainh® vaecan dhcmpansocalitaiioimg measurements
systemis a cel &)ul.ar system 6. A nethod conpr.i sing:

RSP H}faﬂ%{é& e stepgstgngth nagass s ikt figAuency band used
5 lca R WMt 4on 3y e @h8 $8t ud8 Bl & defomPlorMunication system.
conmuni cation; and Sending the neasurenents via a
second comuni cation system 7. The nethod of claim6,
wherein the obtainin asyurenents conpri ses
obt ai w‘ng ipe‘gﬁ%arag?srgfncgﬁﬂl WSl SRERES 8 or a frequency
band peee Ry dd@ninihglocatioMMEdGaio0ans ¥stiamtansl fBotach of the
used by the second comunication system WO = )
PGeBIgBgey 2WbarinutRooRADTgBgTs 2pd Bsociied deedtion wformation and

' I .Sl Nng. ermning location
FREYTRR: SNl e RPR R T L0,
nmeasurenents, wherein the neasurenents and associ at ed
| ocation informati on and tipestanps are sent via the

secon#?-conh TP BFOEYBPEAUCH COMATIEPBar at us
CoNpr tahhder-readable medium comprising:

code for causing a computer to obtain measurements for a first
communication system with which a wireless device is not in communication; and
code for causing the computer to send the measurements via a second

communication system.

13.  An apparatus comprising:

at least one processor configured to receive measurements from a plurality of
wireless devices, wherein the measurements are for a first communication system with
which the plurality of wireless devices are not in communication and are received via a
second communication system, and to determine coverage of the first communication
system based on the measurements; and

a memory coupled to the at least one processor.



means for obtaining neasurenents for a first

comruni cation systemwith which a wireless device is
WG08/0898cONMMUNIi cati on; and nmeans for sendi ng tPET/US2007/079597

measurenents via a second gpmuni cation system 10.

The apparatus of claim9, wherein the neans for

obt ai ni ng asurenments onprises neans for obtaining .

i gna|14-s_trgﬁ@t%mpﬁr@%u%ﬁ&%%w THR fifieticFAante (ueepssor is

B iRl ith SELGRAMIYOKGAT IfBmS¥Dhe %@nf#megamgs% eflsiatthewith the

second comuni cation system 11. The apparatus of

oicasunerBents, wnt he deteompeithd ogyeragearishd Orst demerumicationy system based

| ocation information and a,tinmestanp for ea of, t he

R e PR B S s Al SR RuBier aPe

| ocation information and tinmestanps are sent via the

second communi cation system 12. A conputer program

produt?., cOhprapphigips ot i é3- mewerab| e ntdlcash one processor is
onprisi ng..  code. for ing. a uger obt ain
R B PER o R AR Tn LOuRRAT Y used by the
ikt eBmenum ca fibre Sstdr vhd @ol SscBly the s€@AEbm@aini @fipn 8dem, and to
code for causing the conputer to send the peasurenents

detarming adsthgr 2 curalemsideHice dhwil)y Bpmcoragagogf tis fHptagogymunication

CRIML IR Rrelcdd dév?&%ei@%log\feﬁ(fﬁéﬁgfate%ﬂrﬁl% ﬁlégw e Band if not within

recei’'ve measurenents ma p ity o el ess
thevcoearsge ofthe st coleuneason eypemt.s are for a first

comuni cation systemwi th which the plurality of

wi rel ess devices are not in conmunication and are

recei yed Vihan&hod ig@muni cation system and to

determ ne coverage of the first communication system
basedregeivitige megaigemente nfren  ampualitewbr yirclosspldedceso wheein the
at | east .one progessor. WO 2008/ 03987 . . .
Bt B Me 7856 5 3Gy e S S Boviieh ey, of wireless
WeESiafe hdtn @bmhRAThtiONEnPIreCERHRM ViSa s&ohfl camhRdichon system;
obtain location informati on and ti nestanps associ at ed

¢ h the nmeasurements, and to deternine the coverage

of th [ c | catd te . 0N
measupersiben ST T B R SRR bt bsd on the
aRasurérh@ss.anps. 15. The apparatus of claim 13, wherein

the at | east one processor is configured to receive

signal strength neasurenents for a frequency band used

by they Tiffl CQRTRHBE ROl SYALEM A B s E @a{mﬁﬁ& signal
second communi cation system and to determ ne whether
stramgthenegsiretaarite €ori & frafjadnicy tahé usal/ by dige fioft colenuniigasibn system
co ni c

tion o .
and no use(Pby 816 second communication system, the method further comprising:
determining whether a wireless device is within the coverage of the first
communication system, the wireless device being allowed to operate on the frequency

band if not within the coverage of the first communication system.

18.  An apparatus comprising:

at least one processor configured to obtain sensor information from at least one
sensor at a wircless device, and to send the sensor information via a wircless
communication system; and

a memory coupled to the at least one processor.



system the wireless device being allowed to operate
on the frequency band if not within the coverage of

W@ b@s039831 communi cati on system 16. A net hod PCT/US2007/079597

conprising: receiving neasppenents froma plurality of
w rel ess devices, wherein the neasurenents are for a

first conmmypi cati on systemw th which the plurality of .
wirel o _@E?/i%’@%raﬁlrseoac?falmn_l oﬁ‘_fhﬁ’Fﬁl%atg‘Foﬁ ¥ R processor is
EGERIVRO0VERoQats 6 QBHt ?’ﬁ?}g r]#)é_%@ibh QRfosHSERnd &Rstamps with the

det erm ning coverage o | rst communi catlon system
sraised indorntdtien, medisorsend s serk@r iMfhematmnhan dfe edsaciated location

1 wherei n .t he neasprenents conprise signal strength
IERART eSS A WG S BN LETRBYCT IR Fhlett

comuni cati on system and not used by the second

conmuni cati on system the nmethod further conprising: '

det er &9-ni n§herepaatusaofhictaamed s, adgraie the ati toastnonheprocessor is

cohR ru?e%etoOfeceti\bee ilgt" otrn af {%gﬁuome 1xte|d %%ti%%( %ﬁg 3 Ei‘%cggnine the location

W ét'ess °dei cel eing a owed t o operate on e

ff@eeine Yasddand dédtifirationintdihiatibh oraby &lage ond fikdistation.

first conmuni cation system 18. An apparatus

conprising: at |east one processor configured to

obt al @][.Senq’gé dp@&%ﬁ%f Qb 99) @{]helré?ﬁ‘sﬁle Oft€1ca e 0RO _rprgéessor is

a wirel'ess device, and to send the sensor information

vordigarad toedetsmina theriocutioatihfonmstyst based andneasmenents for satellites

%%#a@@ to the at Ieasé §)ne processor. WD 2008/ 039872
(BIEPPPIHPEBE7YS19D (385)- The apparatus of claim 18,

wherein the at | east one processor is configured to

associ ate at | east one of location information and

ti mes2anpsThe tappatatis eerebom il Rf ovhentin athg  &ntbasto ose mdocessor is

t he. sensor information_.and, .t he soci ated.| ocat j .

oIS Poros Al PvecpigRtiof pnlih ooy CRer (g SlaPlied with the

GRARTNI ERhmORicBYST efPsted). ahbe tapp@idats @énsel aidforkition when

wherein the at | east one processor is configured to

pEpEpyisatn isestebliwedt | east one fixed station and to

determ ne the location information based on

identification information for the at |east one fixed

stati ®h. 2The Tppa@appasfitci8mofl 8 Clvdicraid Sthe Witeleabtnohdrepradessor is

R BT SH101 AT AT O b ASCEE SRR RSB v & collula radio

tedek: i
8ERRILLY B3cnd ool EibinfioROST LI oni ng system (SPS).
22. Thé apparatus of claim 18, wherein the at |east
one processor IS
24. The apparatus of claim 18, wherein the at least one processor is
configured to communicate with the wireless communication system via a wireless local

arca network (WLAN) radio technology to send the sensor information.

25. The apparatus of claim 18, wherein the at least one sensor comprises at
least one of a microphone, a camera, a light sensor, a radio receiver, a motion sensor, a

gyroscope, a thermometer, and a radiation sensor.

26. A method comprising:
obtaining sensor information from at least one sensor at a wireless device; and

sending the sensor information via a wireless communication system.



configured to store the sensor information until
comruni cation is established wwth the wreless

W@ vRsHscAat i on system and to send the sensor PCT/US2007/079597

i nformati on when comunication is established. 23.

The apparatus of claim 18, wherein the at |east one

procegsor | configured to.conmmunicate with the

Vi 1ol 8s. cORRERITA O SRITE RSt ¢ SPUEPTERIY ul ar radi o

t echnpl0a¥tidPLaSIBAd oh DS $GAREH il fBfnRU MR dn8Nim&mpshith the sensor

Y

apparatus of” claim 18, wherein the at |east one

pfouegisnrands configured to comunicate with the

Wi rel ess. co nicatign systemyvi.a a W.reless | ocal .

ar ea % e( WKNI) mfarmatiop e%meowoggteg ﬂaatltqqemformatlon and

feRSteMps, if Ay TRfal tROwirdfess ddiemapiRais ¢ysteRf ¢l ai m 18,

wherein the at | east one sensor conprises at |east

one of a mcrophone, a canera, a |light sensor, a radio

recei ygr, Wely! nsor., [.QSEORE, 4 : .

ther et ed I PEARGR: 2R LB RCREnaile ths pegpor information
desi ng: obtaining sensor information from at | east

Cafipii g g

one sensor at a wireless device; and _sending the )

sensobtofiRg JheraesoR DIAMAtioR etk SOMPBHMGHHIPE oif | estpblished with the
Y, %{}Q] - / US2007/ 079597 23 27. The

?r]elt% egsgl%oo cﬁg?%n%%%%ﬁ?t er conprising: associating at

| east sandengahe bamsaut infommiandrowiet canmandatioms sstablhedd t h

the sensor information, and sending the sensor

information and the associated |ocation information

and b9 MeshanPparatul C%gﬁsﬁ.i%_:a the wireless

conmmuni cation system 28. The nethod of claim 26, '

wher eitnlcash@ne praticsrgr coiefimeed tor receif o seradi mornmoinp fioses plurality

stori he sensor infqrmation until co nication ,S .

L Prsle P A R Seme” it PRt o e Rin ST B By dp R wireless

a&dces efdtkigpee dhlterhs SOROF infEHn IR oM tHehe BratiBNBLWir6ld8d &Fices, and

is established. 29. An apparatus conprising: at |east

oreonplirest @ Saadrbaserhen thgragrcgeied sespy@fayensien: andf or mat i on

from ral.i f, W ' , the sensor

i nfor fgra“{%%ﬁcéﬁg Bdélﬁh%d t%kﬁl%%tﬂg%@? fge %géesﬁcglsors at the

wi rel ess devices, to aggregate the sensor infornmation
fromthe plurality of wireless devices, and to

const #ct  ANFreAPPHAMEAObFI4iMe 28g ghstaR eie sénkat one processor s
&(KH Rt b Q&Gi@gcﬁoﬁﬁmﬁaﬁ&%&@ga%@ V&IitBQhéa&enk@ﬁﬁforﬁﬁgﬁon and to

processor .
construct the map further based on the location information.

31. The apparatus of claim 29, wherein the at least one processor is
configured to receive timestamps associated with the sensor information and to

construct the map further based on the timestamps.

32.  The apparatus of claim 29, wherein the map comprise one of a coverage
map, a population density map, a traffic prediction map, a weather prediction map, and

a radiation detection map.

33. A method comprising:
receiving sensor information from a plurality of wireless devices, the sensor

information being obtained from sensors at the wireless devices;



30. The apparatus of claim?29, wherein the at |east
one processor is configured to receive |ocation

WO nfossmr: on associ ated with the sensor i nfor netT/os20ame9597
to construct the map furthger based on the | ocation
information. 31. The apparatus of claim 29, wherein

the at | east one processor .is. configured to. recejve
{ i Mo PR 148 oAt AT R cr oS SHro AT %tf\fiﬁflr:% cyigs: and
Lo SRRk 4 Mgy BRRA OHIANELQARA AN ifirrhd /RSt amps.

32. The apparatus of claim erein the map
conprise one of a coverage nmap, a popul ation density

p
map, traffic predi.ctio a weat her prediction
b, Sha' “Ths RePaf s RlBoac PR STSIE A et hod
CONPr {@biRtig [REBOY I iRDrBEINGO fasdodfa@dBLThO thef K&¥A information, and
plurality of wreless devices, the sensor _information
eI B tuipreeorstriosted anthst basgel onlike lpcateindgHrgeioses;
WD 2008/ 039872 PCT/ US2007/ 079597 24 aggregating the
sensor information fromthe plurality of wreless
devi cgs; and appadskcodbiisigga nmap based on the
aggregat ed sensor information. 34. The nethod, of claim
33, fdfrlewdong GrASEssST AeRfiguscdiotign serset ifArMafos fiRyh jab fpast one

SHC 'a@taeq&/if’é@letsp &eg?ce,s gﬂg Ol HQ\;G‘P tgg’erll’ plﬁﬁfje padar 6h khe sensor
the map is constructe urt her based on the | ocation
infiéroratiatj 0. 35. An apparatus conprising: at |east one
processor confiqured to obtain sensor information from
Bt | CASEMSRE UG et I8N PPEMRES Hevi ce, and to
devel op a user profile based on the sensor
information; and a nmenory coupled to the at | east one
pr oces&or . TBS. apphtuapphrckims 36f wdicedim B8, atwlvaste bne trrecessor is

P "Bro R ERT b of FRPYOR Mafim P SRS GrBh with e
tdheor innEation. nf ormati on. 37. The apparatus of claim

35, wherein the at | east one processor is configured
to control operation of the wireless device based on

the user p i . .appar .of ; ¢l ai 5 .
ey o PIRLLb PR o IRIAPRSL SRR 0 MudPume ppocossor i

gsifueddao @bntra aptratioe offsSegLcaAseide biketl o thtseder profile.
profile. 39. The apparatus of claim35, wherein the at
| east one sensor conprises at |east one of a

m cr ophonerha L3RR, of cllaiilglgtjis%nl%%in e TA9{@st one processor is

receiver, a notion sensor,
configured to generate at least one message based on the user profile.

39. The apparatus of claim 35, wherein the at least one sensor comprises at
least one of a microphone, a camera, a light sensor, a radio receiver, a motion sensor, a

gyroscope, a thermometer, and a radiation sensor.

40. A method comprising:
obtaining sensor information from at least one sensor at a wireless device; and

developing a user profile based on the sensor information.

41. The method of claim 40, further comprising:

controlling operation of the wireless device based on the user profile.



gyroscope, a thernoneter, and a radiation sensor. 40.

A nmet hod conprising: obtaining sensor information from
W@R00B®3e8r2 one sensor at a wrel ess devi ce; andPCT/US2007/079597

devel opi ng a user profile bhased on the sensor

information. 41. The nethod of claim40, further

conpri sing; contralli 0 ion of . the wireless
devi c&bas b BitheAef R 4@ Mﬁreconmsmw 039872
PCT/ U ggngpay L9RA& ond %e%gagem%drfﬁlt tﬂ@ QSéi’fspr&fJﬂ@' m 40,

furth rising: generating a one nessage
based on the user profile.



