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Therefore, it is very important for network administrators, content retailers, and service
providers to have a way to distribute content and/or other network services in a fast and
efficient manner and in such a way as to increase bandwidth utilization and power
efficiency.

[0004] In current content delivery/media distribution systems, real time and non real
time services are packed into a transmission superframe and delivered to devices on a
network. For example, a communication network may utilize Orthogonal Frequency
Division Multiplexing (OFDM) to provide communications between a network server
and one or more mobile devices. This technology provides a transmission superframe
having data slots that are packed with services to be delivered over a distribution
network as a transmit waveform.

[0005] It has become increasingly desirable to determine the positions of mobile

devices in a wireless network. For example, position location can be used in a variety

of applications ranging from network performance to user security. One way to provide



of applications ranging fromnetwork performance to
user security. One way to providedevice positioning is
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[0009] In another aspect, an apparatus is provided for determining a position of a
device in a network. The apparatus comprises network logic configured to determine
whether a symbol to be transmitted is an active symbol, wherein the symbol comprises a
plurality of subcarriers. The apparatus also comprises generator logic configured to
encode identification information on a first portion of subcarriers if it is determined that
the symbol is the active symbol, and to encode idle information on a second portion of
subcarriers if it is determined that the symbol in not the active symbol.

[0010] In another aspect, an apparatus is provided for determining a position of a

device in a network. The apparatus comprises means for determining whether a symbol
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&[tﬂdﬁ&inﬁﬂingtfbﬂ@ purality of symbols so that a plurality of transmitters associated
with a plurality of channel estimates, respectively, are determined, and calculating a
device position based on the plurality of transmitters and the plurality of channel
estimates.

[0014] In an aspect, an apparatus is provided for determining a position of a device
in a network. The apparatus comprises detector logic configured to decode a plurality

of symbols to determine identification information that identifies a plurality of

transmitters, and to determine a plurality of channel estimates associated with the



devi ce position based on the plurality of transmtters
and the plurality of channel estimates. [0014] In an
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[0018] Other aspects will become apparent after review of the hereinafter set forth

Brief Description of the Drawings, Description, and the Claims.



conprises repeating the operations of decodi ng and
determning for a plurality of synbols so that a
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DETAILED DESC TION

[0030] In one or more aspects, a positioning system is provided that operates to
allow a device to determine its geographic position in a communication network. For
example, in an aspect, receiving devices are able to obtain identification information
and channel estimates from multiple transmitters. The transmitters’ locations are
determined from the identifiers and the associated channel estimates allow a receiving
device to triangulate its geographic position. Alternatively, a device may offload the
actual position calculation to a network server.

[0031] For the purpose of this description, aspects of the positioning system are
described herein with reference to a communication network that utilizes Orthogonal
Frequency Division Multiplexing (OFDM) to provide communications between
network transmitters and one or more mobile devices. For example, in an aspect of an
OFDM system, a superframe is defined that comprises time division multiplex (TDM)

pilot signals, frequency division multiplex (FDM) pilot signals, wide arca identifiers



device to triangulate its geographic position.
Alternatively, a device may offl oad the actual
w@omirt2wmo cal cul ation to a network server. [00Bdf/US®07/060123
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comprises local area region 110. It should be noted that the network 100 illustrates just
one network configuration and that other network configurations having any number of
wide area and local area regions are possible within the scope of the aspects.

[0035] Each of the local area regions comprises one or more transmitters that
provide network coverage to a plurality of mobile devices. For example, the region 108
comprises transmitters 112, 114, and 116, which provide network communications to
devices 118 and 120. The region 106 comprises transmitters 122, 124, and 126, which

provide network communications to devices 128 and 130. The region 110 comprises
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prberaif aailyysynpfady toet franpnitery sEshgach dwnsmitter is associated with an

“active symbol” in which the transmitter transmits identifying information.

[0039] When a transmitter is not in the active state, it transmits on the idle portion
of the PPC symbols. Typically, receiving devices do not listen for information on the
idle portion of the PPC symbols, but allowing transmitters to transmit during the idle
portion of the PPC symbols provides power (i.c., energy per symbol) stability to
maintain network performance. As a further enhancement, symbols transmitted on the
PPC are designed to have a long cyclic prefix so that a device may utilize information
from far away transmitters for the purpose of position determination. This mechanism

allows a receiving device to receive identification information from a particular
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1. Receive a symbol on a PPC.

2. Decode the active portion of the symbol to determine the identity of a
transmitter.

3. Determine a channel estimate (i.e., transmission delay) for the transmitter and

strength of signal received from the transmitter.

4. Repeat the above operations to receive and decode additional PPC symbols to
obtain identity and channel estimates for several (i.e., four) transmitters.

5. Calculate a device position based on the location of the transmitters and the

channel estimates (i.c., using triangulation techniques).



use a long cyclic prefix). 4. If the PPC synbol is not
the active synbol for the transmtter, then encode
W0 dog/1209®r mati on on the idle portion of the speiUb2005060123

Synbol is ready to transmt based on network tim ng.

6. Repeat above operations fof additional PPC symbols

i f necessary. [0042] In one or nore aspects, a device
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[0045] In an aspect, the wireless communication links 204 are provided using
OFDM technology and the transmission of the superframe is carried out over a
bandwidth of approximately 6MHz and at an approximate transmit power on the order
of 50kW. The large bandwidth means better resolution of the propagation delay at the
device 206, which in turn translates into better positioning capabilities.

[0046] The superframe has a chip rate of approximately 5.55MHz which
corresponds to a basic time resolution of about 180 nanoseconds or a distance resolution
of approximately 54 meters in baseband processing. However, aspects of the
positioning system can improve the actual resolution by making use of interpolation
techniques for first arrival path computation, and also based on the number of

transmitters that are nearby to the device 206 at any given time. Furthermore, tall



al i gned and synchronized in tine. Note that it is
possible to allow for a fixed offset of the start of
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account for the offset of the respective transmtters
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ﬂhéﬁ@@ﬂ““ﬁﬁ@m%ﬂaﬁ&n1tter | ogi ¢ 212 operates to
Edﬂ%ﬁ]sm tTh%ulgfl’@ geMéer%? lgélg Zriﬁtovﬁ%fahes to encode transmitter identification

information into the active symbol for that transmitter. For example, the interlaces of
cach symbol are grouped into two groups referred to as “active interlaces” and “idle
interlaces.” The PPC generator logic 214 operates to encode transmitter identification
information on the active interlaces of the active symbol for that transmitter. For
example, the transmitter T1 identification information is transmitted on the active
interlaces of the symbol 236, and the transmitter TS5 identification information is
transmitted on the active interlaces of the symbol 238. When a transmitter is not

transmitting its identification on the active symbol, the PPC generator logic 214



services using the transm ssion superfranme. The
transmtter logic 212 also operates to transmt PPC

W@ wnot®4234 over the PPC 202. In an aspect, tP@I/US2007/060123
transmtter logic 212 transmts the PPC synbols 234
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PP@&yymbol to determine the identity of a particular transmitter associated with that

symbol. Once a transmitter identity is determined, the PPC decoder logic 220 operates
to determine a channel estimate for that transmitter. For example, using a time
reference associated with the received superframe, the PPC decoder logic 220 can
determine a channel estimate for the active transmitter associated with each received
PPC symbol. Thus, the PPC decoder logic 220 operates to determine a number of
transmitter identifiers and associated channel estimates. This information is then passed

to the position determination logic 222.



| evel . [0051] The network | ogic 216 conprises
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operates to triangulate the device’s position 228 using standard triangulation techniques.
In another aspect, the position determination logic 222 operates to transmit the
transmitter identifiers and associated channel estimates to another network entity that
performs the triangulation or other positioning algorithm to determine the device’s
position.

[0057] In an aspect, the positioning system comprises a computer program having
one or more program instructions (“instructions”) stored on a computer-readable

medium, which when executed by at least one processor, provides the functions of the
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away transmitters for the purpose of position determination. This means that each PPC
symbol is 6475 chips (2362+4096+17). Given an overall availability of 64750 chips it
follows that ten PPC symbols 306 arc possible using the available chips in the reserve
symbols. It should be noted that other PPC symbol configurations are possible within
the scope of the aspects.

[0061] FIG. 4 shows a diagram of an interlace structure 400 for use in aspects of a
positioning system. For example, the interlace structure 400 is suitable for use with

cach of the PPC symbols 306 shown in FIG. 3. The interlace structure 400 comprises
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gisi.psvide progypatanibleraged( WHRM t , the fourteen reserve
synbol s represent 64750 chips. [0060] In an aspect,
the PPC synbols 306 have a cyclic prefix that is
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all ows a device to receive signals fromfar away )
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aspects. [0061] FIG 4 shows a diagramof an interlace
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However, due to the scheduling of the transmitters in a given neighborhood, it is
possible to use the location of the active PPC symbol in the transmission superframe
(along with a superframe index) to associate transmitters with the PPC symbols, and
eventually the channel estimates derived from the PPC symbols. If the PPC
transmissions are strictly time division multiple access (TDMA) across all the
transmitters in the network, then the PPC symbol index in the superframe along with the
superframe index maps uniquely to a particular transmitter in the network. However,
the assignment of the active PPC slots to transmitters is such that there is no

interference between two transmitters that are allowed to transmit in the same slot.

Hence, two different transmitters that are physically far apart from each other can be
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required delay spreads. This corresponds to four interlaces for the active transmitter.

The four active interlaces are then scrambled using the WID and the LID pertaining to
the wide and local area to which the transmitter belongs. A receiver first extracts the
WID and the LID information from the pilots in the active interlaces of a PPC symbol
and then uses the WID/LID information to obtain the channel estimate from that
particular transmitter. Scrambling with WID and LID also provides interference

suppression from transmitters in neighboring local areca networks. Recall that the
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FamS T derver f
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transmits pilots scrambled with WID information on interlace (I;). Thus, while
transmitter T1 is active and transmits on the active interlaces (lo, Iz, 14, Is) and 1, the

remaining transmitters (T2-T5) transmit on the idle interlace (I7).

System Scalability
[0071] Based on the above, an aspect of a positioning system can support ten

transmitters using the ten PPC symbols available per superframe in a local area.
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identifies when a transmitter is to go into an active state and transmit identification
information on a PPC symbol. For example, an active transmitter transmits on the
active interlaces of a selected PPC symbol. In an aspect, the network provisioning
information 224 is received at the network logic 216 from any suitable network
administration entity.

[0075] At block 704, a test is performed to determine if a PPC symbol needs to be
generated. For example, the PPC generator logic 214 operates to determine if a PPC

symbol needs to be generated for transmission on a PPC, such at the PPC 202. If a



transmts pilots scranbled with WD information on
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w@ea7teemsm ts on the active interlaces (10, |PCT/US2001/060123

) and Ii, the remaining transmtters (T2-T5) transmt

on the idle interlace (17) . Bystem Scalability [0071]

Based on the above, an aspect of a positioning system
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symbol is ready to be transmitted over the PPC 202 by the transmitter logic 212.

[0081] At block 712, idle information is encoded on interlace 7. For example, it is
determined that the symbol to be generated is not an active symbol for this transmitter
and so idle information is encoded on the pilots of interlace 7. The idle information
comprises any suitable information. In an aspect, the PPC generator logic 214 operates
to encode the idle information on the interlace 7.

[0082] At block 714, an adjustment is made to adjust the transmit power of the

symbol. For example, because the symbol is not an active symbol, the symbol



[0074] At block 702, network provisioning is received.
The network provisioning identifies when a transmtter
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kﬂfﬂﬁé bi G S shewr ¢a asgashef 2 method ROPHBRIPToN lingepgosioning system.
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PhoS g 2 Rulol fois SRR 5,08 B e Gy RERY pgtvork to
tﬂalamanpdstt'em ddentindtionat Inoan iasdeot, mtthed 808 iempewnddd by a receiver
active interla of the | . For exanple,
ef r%aﬁﬁ%v%raﬁﬁ@tgf%%w@ %ﬂﬁbg\r D and LID to encode
FCt | AtS168K 802, 3GRsialsioh Zu rﬁjaﬁll: cthpﬁsfn% qqr@ tt@beived. For
ification information. e and LI D val ues are

cvsmapl@ dh@tralasnmseonampalrftamwls a¢cen@t1m¢ﬂ<arr @gbdhnetwdrk. In an aspect,

bre the transm.t i s |l.ocat ed. n an
T RENIRE RS (R Bl it ubdom ST Sfreqhythd the prC
apbl eat hiecoBOLL S PPT ¢ _}rhvﬁboii(ﬁ FeBived loRtd BeeP tHar tR8mple, the
WD and LI D val ues. 079] At block 716, a region

regeived PPer caneprisag férﬁymhplérqnéc@elof thg ftenesoamipsile is received for

processing. In an aspect, the receiver logic 218 operates to receive the PPC symbol to
decode.

[0088] At block 806, interlace 1 of the received PPC symbol is descrambled to
determine a WID associated with the active transmitter that encoded interlace 1. For
example, in an aspect, the PPC comprises ten PPC symbols that are each made up of
cight interlaces. Interlace 1 of each symbol comprises pilot signals scrambled with a
WID value that corresponds to the wide area region of the active transmitter associated

with a particular symbol. In an aspect, the PPC decoder logic 220 operates to



pilot signals are scranbled with the WD to encode the
region identifier on the interlace (li). In an aspect,

w0 b@7RRG4@ener at or | ogi ¢ 214 operates to scrankdBUS1987/060123

pilots with the WD value. [0080] At block 718, a PPC
synbol is ready to transmt. ¥br exanple, the PPC
synbol is ready to be transmtted over the PPC 202 by

iherdfRe st hes 19 Q' @et@r‘:ﬁﬁne [tﬁ@s‘MIDAtvall% Ogdodiddd Mﬂl ethe active

information is encoded on interlace 7. For exanp e, it
iranseatten i ned that the synbol to be generated is not
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&neambeetradsenmtse the synbol is not an active synbol,

B2 RSB HACS. et by IS 2 it

Qs@béi%ﬁdwfﬁ’ AR B Y ?P@O%@d'l‘t BGhINpP&T sPUMROliming available
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B mofring AapE TRSABE 0 OF hissfat SRELOIR R bSpegp the receiver
IdgicSZItsf @%ﬁzmsttb%termﬂleaﬁb élfaﬁﬁéltestlmﬁtet he PPC conveys ten
PPC synbols, then a transmtter will generate ten

H&ﬂ%bl s AlitlockoH, gt tfﬂiilém!ﬁﬁﬁﬂfiﬂnélt}b@dﬁ@e awoaletewaannel estimate are
&XF‘% Tor XV\{%VFG thd f’]?? hcf%%'ocgerqe i %%& %npa s g rne%m tkfat is used to

possSi ble ext end e perio

Et@re&lé@@dtﬂﬂi&ﬁbalkmlt‘tbaﬁddﬁﬂﬁeﬂ@%hd@ﬁé@cﬁwdfdh@nﬁeab@,tﬁﬂ%&es I n such
ase, the ratio of active to idle synbals generated

Hlﬂ%hch AtrblpdnP 14, ertesidy Podpimed to deframpnesf ghag pge more symbols to
ft‘%gpfg on tfl@ poen qfcﬁt&ambf%e r{jg;rf Qéf)%ctp {&Cﬁﬁ‘@ %oﬁ\%lyg é&l néir%‘%gs that are

ere are not rmres s 'to generate,
sdsoqistedtwil omkdiT2&nt [ta084itteshuThe PRE deebladlogt0220 determines if

perates to ovi de an aspec f S|t|on| ste
%@resﬁsme B&Ie'hﬁltsé%l IERLE § ﬁ?@?‘h rhspﬂﬂ Eg%t%ocr?&lw block
90 If @H@r@ﬁ%%%br@@ ﬁBQIsW?ec@ﬁ@@%eth@&’ﬂf&cbém% block 816.

del eti ons, mbi na%,l ons or other nodifications of the

H99Bbd ﬁocnnaa@eptwbamieé eliimbficy) foihat k@@ip@uoftratnh@ltters are used to
G, 8 sh t o

FOPTRE GG ot for phS e Tioh TS aP SR R Haln Pl Hpcpberates to

agtgde 80Qnbsgts Yhindel @stiited TavOWedn ldRkecdd He¥AGRh channel
in a network to make a position determ nation. In an

essipeaies, havetbiser dgoomingd e 6vinbetd apdevicer rasiiope the method proceeds to

block 816 to calculate the device position.

[0094] At block 816, a position calculation for the receiving device is made. For
example, the channel estimates associated with the transmitters identified by the
descrambled WID and LID are used to determine the position of the receiving device.
In an aspect, the location of transmitters in each region are known and provided to
devices in one of many ways. For example, the locations are provided in overhead
communications to the devices. Also provided in overhead communications are symbol
indexes that identify a PPC symbol in which a particular transmitter will be

transmitting.



configured as illustrated at 232 as shown in FIG 2.

[0086] At bl ock 802, a transm ssion superfrane
weomwpn2®ing a PPC is received. For exanple, theCT/US2007/060123

transm ssion superfrane is received over an OFDM

network. In an aspect, the re&leiving logic 218

operates to receive the transm ssion superframe and

[090s5PPC.oALABI WS alMd 9;@15 B0 4scProFRberiidg! Igaftﬁufa@ G&di¥E€ thetwork

over the PPC. For exanple, the received PPC conprises
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by REESPRE Py P BRRRES s AR BmaRlipiter and
NeeRiRC 886, Sent@r h@ﬁﬁnﬂteﬂﬂodaﬁ@n§ @ﬁ@lch@dleﬁpéétﬁr)[dt&o hre used to
is descranbled to determne a WD associated with the
Hanpylaterthe pasiiiqn frthe Freeiviecdsaesd: il e p3nsete the, trimegulation process is

§§/¥%es'% gl%eagP%ﬁgrg gitﬁterﬁlgl%tlglg 8@18 “ﬁz‘ S‘h? %18{?11 Pl Pg%ect the device

irmttsmitsaﬂﬁnﬂ.eloa‘stlmamb ﬁlﬁrdsmciﬂmnﬁmﬂelpldeﬁﬁﬁ&‘s gnaﬂ setwork server
cramhled wwth a WD val ue that corresponds to t
aa%er{gqrag theolgieBahIgion acesst roecmphs it @)f‘eveceﬁ%@ﬁ%athe WID,

IMIJB Ne@inRar Eétl‘ﬁ&b!té%r aAY TR refbfndR RSREGIworkN@riEGhat con{lputes the

decoder [ogic 220 operates todescranble interlace 1
detiermisiient he W D val ue associ ated with the active
t.he acti

098P "5 st bl et S o in dsie-bie e pasitipipe system

ttoshdgtdebdrinBRdhir ﬁfédmbﬂh@d\@lﬂ resgﬂ:ﬁ Jl@émllﬁlplétﬁ@ltatlon and the
active interlaces conprises , ) . In an

elapees, adtilml@nwtglqﬂ@@@d@ﬁnhmﬁgiom 22@’&@9@@&1@@%@@8 of the method 800
glr% rﬁaggl ﬁle%&t) |ev0eft n%s%recl:t?ces to deternmine the WD

ues associ a ‘h the active transmtter.

[(10(99p] A1 1900w 20 asprccdranmsitioasiol system 909. geReI0sit@ding system
for the active transm tter associated with the
?%@?m@@epp@ag\s},@ga or Fiﬁtegﬂmggpaé]cqctlvg §grp@.h mpqxﬁsl{aM) for encoding

f"ﬁ;’] i SRR iR y‘ﬁd i sr@h&nf_rolr( I;Lc%d#%elﬁle 18fogrﬁ5 S B&n aspect,

annel esti nateée elay ti € super rame
fhlecmeanb 02,904, ent r986 sund tmpzlembmted v at déemi wnanprodessoc eonfigured to

I n an aspect t he recelver c 2 erat.es to
a&cg?erﬁrﬁgraﬁhgwtrﬂ%maléﬁo é’é?‘fl%ta eCtSoé’galpgﬁwrﬂ%éb@tmas described

h&eint ' 20 AdpBE:, e Rchhy 982d9dd) ea@s%)@ L&l GHpIChRAMAB! by the PPC
estimate are stored. For exanpl’e, the PPC decoder

gwratmzl@@lcadﬁprl ses a nenory that is used to store

{5 fa: 40 B0y Vg oo E oGO0 SRERPaff, B8 Tpitonine
Setat NoDe tdmpiRs emadne MWL) PMIStEid® a symbol, means (1004) for
determining a channel estimate, means (1006) for repeating the decoding and
determining, and means (1008) for calculating a device position. In an aspect, the
means 1002, 1004, 1006, and 1008 arc implemented by at least one processor
configured to execute program instructions to provide aspects of a positioning system as
described herein. In an aspect, the means 1002, 1004, and 1006 are implemented by the
PPC detector logic 220. In an aspect, the means 1008 is implemented by the position
determination logic 222.

[0099] Therefore various illustrative logics, logical blocks, modules, and circuits
described in connection with the aspects disclosed herein may be implemented or

performed with a general purpose processor, a digital signal processor (DSP), an



receive on the PPC. For exanple, in an aspect, the PPC
conveys ten synbols that are associated with ten
walpdo7azmmi transmtters. The PPC decoder | ogi cP@R0S2007/060123
determines if there are nore synbols to receive on the
PPC, and if so, the nethod preoceeds to block 804. If
there are no nore synbols to receive the nethod
PR eesSsgeRifRl inekra&kPeirdu®QASICY, 2 Rdd ??dg%?rhmaﬁllé aARedrray (FPGA)
estimates for at least four transmtters are used to
endtbel programmaid¢ tagandévage, diverctiegdte or trinwstpiooigtd, discrete hardware
determ pation |logic 222 operates to determne pf . .
STbER R ah Aty <BBbuirE s RET S Ear (PTG hupptions deseribed
R&ioMghA gRasarhupsid prat&Soaye bbeemicaeiresditdreButl ¢ the alternative,
conpute a device position, the method proceeds to
BlediRCBI® My balapycaneentingal quoeseorp sittalish. micorpontroligr, or state
L ock 816, i ti.on calcul ati r,.t .
ot * R pRoBS: b9 Lo S AL AL S os f SORERRUBA Y compuing
dassas) at.gd av domiifeiohr afisa DEBr and dentidro@dcdsyort he plurality of
descranbled WD and LID are used.to determ ne the
PUSPRICBTSYP. PHeCl 1BEET RHRPraey e It F‘PPJ‘éIFF“%rYé‘&lt a Q§fgcore, or any

b@eAtIcRRoRigdi@sm tters in each region are known and
provi ded to devices in one of many ways. For exanpl e,

109 00]o c Althicoteps auf @ metbed died gomthovéashelzad i0momgvitioatwithnte aspects

t he devi . Al 1 ded .i head
SRR et Gy b ey RN TG R B RbHRER. T AREMRLp Topgsexccuted
BY ARt odr Whig B cBmPaiatibs B afe thibans B AW aE ndule B8y reside in RAM
transmtting.[0095] Once the WD and LID are used to

demerni flesta pemnetyc uRGM riaginery, HBRWM kmemevy.s EERREMi siemory,
H%% erg O %g{de Eil‘g{gng r%rtﬁgvapo‘rilr tdli &Y laa{%Dt-lfﬁ(ﬁlQ/Is n&rt S 2 Trh orm of storage
clannegl ~ es € asSSocCl a Edg Wt t m f:er

I ma Is’tran

picointdRSoW & thesianse chehprenstbiage nicngid t@pland thl@rocessor,
recej ving device. Several transmtter |ocations, and
ushrihadIthe pocesial e repdindramtion fion. 2ng oyrHe anforgation to, the storage

@%ﬁfu'iﬂ. o QAL altBGafifC ey étgﬂgg ?x}’e‘dﬁﬁ‘n glagy‘t%tniﬁ?eﬁfh? ¢ thegﬂggcessor. The

riangul ation proceéss i1s or me e posi ti
peceswsot mat thontdragi @z, mhy residet ineem ASHecThe ACdeam oeide in a
transm.t hannel estimtes and assogi ated transmtter .
BB ey I dBF AtTRe ST eguPeRsor et pEOfAFeRcqifR may reside as

Hfs&t@fégiéh@oh&ﬁs B P683 formbRl. exanpl €, the device nmay
transmt the WD, LID, channel estimtes, and tine

tdBtlenclds dawcraptivet elothk dsolesed ashedts topnoutded to lemable any person

eyi ce position. [0096]. Thus, the nmethqed 800 o at.es
PRI B Pae i st S P I  GATRY, SYSPBTRTICAION: (o these
sdpests dndBevd adabily tahpdrehthe Bkl R0R theRke e8NS pétetic principles
one inplenentation and the changes, additions,

definedihsrain meaisi apalipdisOBer YPREP, N it FrEsiaphycypgingservice or
EE%I ge%%raﬁ %reless data communication applications, without departing from the spirit

or scope of the invention. Thus, the present invention is not intended to be limited to
the aspects shown herein but is to be accorded the widest scope consistent with the
principles and novel features disclosed herein. The word “exemplary” is used
exclusively herein to mean “serving as an example, instance, or illustration.” Any
aspect described herein as “exemplary” is not necessarily to be construed as preferred or
advantageous over other aspects.

[00102] Accordingly, while aspects of a positioning system have been illustrated and

described herein, it will be appreciated that various changes can be made to the aspects



are possible within the scope of the aspects. [0097]
FIG 9 shows an aspect of a positioning system 900.
wab@7pz®itd i oni ng system 900 conpri ses neans (9B2)/USHN7/060123
determ ning an active synbol, neans (904) for encoding
identification information, ahd means (906) for
encoding idle information. In an aspect, the neans
WBout9Qdparaid AO8 e ispRlteIEH:GtRY RbrabRASHcsONETherefore, the
processor configured to execute programinstructions
disclpsured ahl @gggmogs bfrem ap;g g}t@nd@mtqn be dlpstratimeabut not limiting, of the
SR Bh R Rt RS b8y TRAGRR0% 004
ANE©8 are |ﬂwP%n8 féﬁ ﬁé er at'gr | ogi c
214. [0098] FIG 10 shoms an aspect of a positioning
system 1000. The positioning system 1000 conpri ses
means (1002) for decoding a synbol, neans (1004) for
deternmining a channel estimate, neans (1006) for
repeating the decodi ng and determ ning, and neans
(1008) for calculating a device position. In an
aspect, the neans 1002, 1004, 1006, and 1008 are
i npl enented by at | east one processor configured to
execute programinstructions to provide aspects of a
positioning systemas described herein. In an aspect,
the nmeans 1002, 1004, and 1006 are inplenented by the
PPC detector logic 220. In an aspect, the neans 1008
is inmplenmented by the position determ nation |ogic
222. [0099] Therefore various illustrative |ogics,
| ogi cal bl ocks, nodules, and circuits described in
connection with the aspects disclosed herein may be
i npl enented or performed with a general purpose
processor, a digital signal processor (DSP)
anapplication specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other
programuabl e | ogi c device, discrete gate or transistor
| ogi c, discrete hardware conponents, or any
conbi nation thereof designed to performthe functions
descri bed herein. A general-purpose processor may be a
m croprocessor, but, in the alternative, the processor
may be any conventional processor, controller,
m crocontroller, or state machi ne. A processor may
al so be inplenmented as a conbi nati on of conputing
devices, e.g., a conbination of a DSP and a
m croprocessor, a plurality of m croprocessors, one or
nore m croprocessors in conjunction wwth a DSP core,
or any other such configuration. [00100] The steps of
a method or al gorithm described in connection with the
aspects



di scl osed herein may be enbodied directly in hardware,
in a software nodul e executed by a processor, or in a
w@ooonitziegd on of the two. A software nodul e mayPCEERHE7/060123
in RAM nenory, flash nmenory, ROM nenory, EPROM nenory,
EEPROM nenory, registers, a h#rd disk, a renpvable
di sk, a CD-ROM or any other form of storage nedi um
known in the art. An exenpligraimgor age nmediumi s
coupled to the processor, such that the processor can
MEAT W GEAMMEINI$r om and wite information to, the
storage nedium In the alternative, the storage nedi um
may b |nt t e T r
t he S or aggs%ngtho& for dlar%rrg[eng 3 ﬁggitlon &%é{[’éé%%?.ﬁ %%ﬂ@?t%g the
ﬁﬁ&bdeommn@ngser ternrnal In the alternative, the
processor and the storage nedi um nma égreslde as

di scr e¢lempRgathets aisimBoliedic tagpritiselis an gy symiyple wherein the
gﬁﬁ 1B H&m%ﬁﬂ&ﬂﬁgﬂﬁ%ﬁt gsaspects is provided to
na y person skill n the art to nake or use
t he pem:edmlg identdrbii@ninforaration sn addstfpoctatn afisgbtanri¢rh @Sieis
ec. be readi | are to those skilled in
AR (e Syrabaan i EUBS Il €4 deti nod her ei n may
be apgldoffhgliQlcqh fABha®HRALE Socofd Portioh Bf &bchRRE At is determined
nmessagi ng service or any general wreless data
thetig wymael iomobihglaceet Syor®]. wi t hout departing fromthe
spirit or scope of the invention. Thus, t he present
i nventi on ed to th ect.s
shownher of T BEtrct DERTE. hRugF el i BalifRg BRREHII on.
pevisdsieetannelipiotiiel By iheecplek. and novel features
di scl osed herein. The word "exenplary" is used
excl usively herein to mean _"serving.as an exanpl e, i
i nst ahce, ihe merh@éﬂf i 3, furthqy copapriing @@%%rrgg@oﬁald operations
2SIafS ofS¥@BRkary" is not necessarily to be
con trued as preFerred or advant ageous over ot her
aspects. [00102] Accordingly, while aspects of a
positﬂonin@hsy@ﬂedwﬁamgnﬂeémﬂmttmmpmgmgwmamm@desmmmbeoworﬁw

t { t h
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spirit or essential characteristics. Therefore, the

di scl gsur e$h@ﬁféﬂﬂawmanhl10ﬁﬁthlaeécﬁh15h@rgeparﬁt1@ﬁﬂ§dletprmbﬁty of
illustrative, but not limting, of the scope o

pubFaieroRto PINEMLY SiakccE orth in the fol | owi ng
claims. CLAIMS WHAT IS CLAIMED I'S: 1. A nethod for

deter gi ni ngy, Riff ol G4 MPEat formati
0o L BRI A, S0EH £y AR
torapisyeh th@dingsa At goup veimsrdoed withkeegomidehefier and a sub-region

identifier.

7. The method of claim 6, wherein said encoding the first group comprises
scrambling a plurality of pilot signals associated with the first group of interlaces with

the region identifier and the sub-region identifier.

8. The method of claim 6, further comprising encoding at least one interlace

with the region identifier.



synbol conprises a plurality of subcarriers; encoding

identification information on a first portion of
wGaimcaroiers if it is determned that the synbedT/US20011650123

active synbol; and encoding idle information on a

second portion of subcarriers?if it is determned that

the synbol in not the active synbol. 2. The nethod of

claim1, further conprising transmtting the synbol on

a pospti onTAGmeNRARELIaRh BY WHeRil4id HRobREWRIdst ohe iftB@ace
met hod of claim 2, further conprising repeating al

eanprisspserambbinga phwality of pvefisignglsessasiaigsbivish the at feqst one

cl.ai m. f-urther conprising adjusting a
F‘?éé%g%“?ﬁlpao‘]ﬁg‘romf‘%érn“&%é synbol if it is determined that
the synbol in not the active synbol. 5. The nethod of
clai md., fAntapparatefi@rdesirminip@b positiomdhgdéie jlautcakoikythe
of subcarriers into a plurality interlaces. 6. The
PRASHA PMRIISHIem 5, wherein sai d encodi ng

i dent hét{)v%ﬂg fogﬁ doﬂfigﬁﬂgﬁ% @&eﬁrﬂﬁ@@vih&fﬁ& @Wl@@b@trﬁﬁsﬁﬁ&ed is an
group of interlaces wth a region identifier and a
saubye sggboln wihdesmt ihtisgmbolconitscne phaditp bf gibaamess; and

wherei n sai d encodj.n e first, group conprises )
scr an%?l}eF?éorgoé’lc &Pﬁflgl?rﬁé g’f G%Pﬁ%‘tdeg‘i@%g% l‘gg%%}ogtoélaﬁ first portion
¥ dubcdrigrsiif 1t 3¢ d@értie dthat e §YthBAeS thMaktivd §8nto@Hn@Ro encode idle
identifier and the sub-region identifier. '8 he

iéerstion b @l sasand@ortian eftrabcasoens if i§ isrstespirndithef the symbol in not
ast_one.interlace with the region identifier.9. The

ﬁ%ﬁ%@ga%?m%¥ain18, wherein said encoding at |east one

interlace conprises scranbling a plurality of pilot

si gnall 5. as$heagfaedusrditdiaitrns), diirtHee asiposieg tradiwfittaciegic

with a region jdentifier. 10. An apparatus for

ERATBUFRAAP Mg Ji Wie B & ROHQTIE ChamnSl BBy Hed Ry therpetwork.

apparatus conprising: network logic configured to

det er m ne ‘M}@Sﬁ%at@s SHCTRA! 11 ARt RS iR ldg% RRonfigured to
active synbol, wherein the synbol conprises a

pdiustal trangmofposgbarthd symshol dntiisgletvemared thdt dhyd symbol in not the
cqnfiguge to encode identification information on a
P5PSeYPEPt i on of subcarriers if it is determined that
the synmbol is the active synbol, and to encode idle

13. The apparatus of claim 10, wherein the generator logic is configured to

partition the plurality of subcarriers into a plurality interlaces.

14.  The apparatus of claim 13, wherein the generator logic is configured to

encode a first group of interlaces with a region identifier and a sub-region identifier.

15. The apparatus of claim 14, wherein the generator logic is configured to
scramble a plurality of pilot signals associated with the first group of interlaces with the

region identifier and the sub-region identifier.

16. The apparatus of claim 13, wherein the generator logic is configured to

encode at least one interlace with the region identifier.

17. The apparatus of claim 16, wherein the generator logic is configured to
scramble a plurality of pilot signals associated with the at least one interlace with a

region identifier.



i nformati on on a second portion of subcarriers if it
is determ ned that the synbol in not the active

W@ 090209401. The apparatus of claim 10, furthePCT/US2007/060123
conprising transmitter logic configured to transmt
the synbol on a positioning cHannel provided by the
network. 12. The apparatus of claim 1ll, wherein the
transmitter logic is configured to adjust a transmt
pover 1§.or hhaepsyakelfod detdrinidifg dpbation 88 déHad intahRtwork, the
synbol in not the active synbol. 13. The apparatus of
@Mﬁ#%m%&DHHWﬁﬁﬁbln t he generator logic is configured to
parti | i .
ol ur afn ? 1 n etg l1’11% &1{6&19 gg{)%rbgt iagktgtt%d(ils an acige symbol,

wheregi the tsjhﬁb@&ﬁﬁfpaltswa blagsh@y bBsubomticgured to encode a
first group of interlaces with a region jdentifier and
a subDx@y iohendgifigrdification imforgatiph ap 4158 noFticn ofisypoarriers if

#4s d n%(f"th fe G(KIQ% . acﬁ‘gé nllb%l cgpfigured to

scra ura ignal s associated with
the f mestts fgr emqodnfg 1dletlmﬁohaatam av 4 l:ecbhxﬂapmragn ofisubcarriers if it is

identifier and e .sub-region id |f|er 16. The
Qﬁﬁ%lﬂla%@ab@ éwa %lasﬂotmﬁg%wy @ .generator logic is
configured to encode at |east one interlace with the

regi ong i demhé hpRkatusldt cldifel BPRaRtYHpATing hdhM BB transmitting the
wherein the generator logic is configured to scranble

sympbal oalai poyitiohingjchannct provaled bagkorétandd with the at
| east one interlace with a region identifier.18. An

it it A Eﬁé a%a%%a%{%f“dlél& 7 RER L 'CS@BI‘?&nQFn%Q%{é £F chdddhg idle

net wor K, paratus conprising
thedretation img piMgithef syanisotstbol to be transmitted is an
active synbol wherei n the synbol conprises a

pl ura subcarri ns for encodin ..

i dent ? . caﬂ%ﬁmarﬁtkbsr %1%{7832 UIEef COmPTiRipg P}eglil? fof adjusting a
SHRGA pdvRdr ol tfhe 's§1rnb§l it el mafed AL tht Qﬁn&ylr{p abt the atthR
active synbol ; means for encoding idle information

syrmlzolsecond portlon of subcarriers if it is determ ned
that the synbol in not the active synbol. 19. The

appar at us clal ur risi.-ng._nean
tr ans?ni tti ‘ri:fée ara %ﬁlalglnfég%brghsﬁr ngm i1 nrégc glﬁsnfc'gr partltlomng the

plmmlhﬂ@fjsdb)éaﬁ‘ﬂaﬁ 1ﬁ@tmni@11t32ﬁterlﬁb@ appar atus of claim
19, further conprising nmeans for encoding idle

23. The apparatus of claim 22, wherein said means for encoding
identification information comprises means for encoding a first group of interlaces with

a region identifier and a sub-region identifier.

24. The apparatus of claim 23, wherein said means for encoding the first
group comprises means for scrambling a plurality of pilot signals associated with the

first group of interlaces with the region identifier and the sub-region identifier.

25. The apparatus of claim 22, further comprising means for encoding at

least one interlace with the region identifier.

26. The apparatus of claim 25, wherein said means for encoding at least one
interlace comprises means for scrambling a plurality of pilot signals associated with the

at least one interlace with a region identifier.



information in a plurality of synmbols. 21. The
apparatus of claim 18, further conprising nmeans for
w@eajoagariomy a transmit power for the synbol if PECT/US2007/060123

determ ned that the synmbol in not the active synbol.
22. The apparatus of claim 187 further conprising
means for partitioning the plurality of subcarriers
into a plurality interlaces. 23. The apparatus of
cl ai np22, wWhehiukrsadddbFaadEuh Ohven6@dpitdr program which when
identification information conprises nmeans for o
exrenei iy ahlepstrosie pEFaSEROT OPCTRGS &Y deierarsned pesiton el dnyice in a
' j £ e -reqion. i dentifier. 24. The
%%g@?%%%%‘%ﬁﬂgriF%#%@f% g@%%h said nmeans for encoding
the finkStct@ne g deamminise shohanssyntiol $€batrbhsniigedis an active
plurality of pilot signals associated with the first

- Wrereitthe paplad camprsesre gl iyo subewtis®i er and t he

sub-1 80} 08idnd ?&Feinf:&ﬁﬁ%id%ﬁ ifiddi®n ﬁh&&dﬁsoqoef fifs} FbBoR Of

further conprising neans for encoding at |east one
suticenicascié itws ti¢tetnneed thgi tha symboltis fheerctiv@ Gymbdigand

apparatus of claimZ25, wherein said neans for encodin o
2t T eRSiigiaDs foreary e%ld@gw&m@@gnﬁeéﬁgcqn&rpogfeqna%fﬁﬁuswggers if it

B Rldthteltiar e Bk iSh AR SRS SPRbAL €d With the at
| east one interl"ace with a region identifier.27. A

conput er -r eadabl e nedi um have a conputer program which
when &%eculbelcoypuier pregrem ofrdaipry Bl égthst copprisingnsirpctions for

ggﬁs%{i{ﬂnn Thés Solltoh on ogiﬁioﬁ‘ing%}/lﬁlgn%% I r%vf‘dea %t ML Iifetwgﬁé?

conpu &P program conpri sing: I'nstruc iong ‘for

determ ning whether a synbol to be transmtted is an

alct [ vfe?.synw]l?é coﬁé@ﬁé@rﬁgﬁahﬁqﬁdﬁbﬂl& @ﬁfh@r?s@pﬁﬁng (ijn_structions for
plurality of subcarriers; instructions for encoding
P%thgflﬂ%é?ﬁogﬁatﬂ%lf iRl qfﬁyal%msf st portion of
subcarriers if it is determ ned that the synbol is the

act i vep sympgl éorﬁﬂgeli Iﬁ‘%%lraﬁf:&ﬂ. Qs IO ke Qgthﬁﬂsihg {tructions for
information on a second portion of subcarriers If It

adusteger transedt ot farkike sypalind if it s detrmitted thasttheygymbol in not the
The conputer program of claim27, further

%%nb0|'b2§'
LONSPY SRy i nstructions for transnmitting the symbol on
a positioning channel provided by the network. 29. The

CONpPUsEr PrRYEsHpQtr frbgiai dlaifl 7, figthet edmptisihf thstructions for
instructions for encoding idle information in a
partifianing yled;lurgym sybcarricrs into a plurality interlaces.

32. The computer program of claim 31, wherein said instructions for

encoding identification information comprise instructions for encoding a first group of

interlaces with a region identifier and a sub-region identifier.

33. The computer program of claim 32, wherein said instructions for
encoding the first group comprise instructions for scrambling a plurality of pilot signals
associated with the first group of interlaces with the region identifier and the sub-region

identifier.

34, The computer program of claim 31, further comprising instructions for

encoding at least one interlace with the region identifier.



30. The conputer program of claim 27, further
conprising instructions for adjusting a transmt power

wo en7titw4synbol if it is determ ned that the spemUE200T1060123
not the active synbol. 31. The conputer program of
claim27, further conprising 3nstructions for
partitioning the plurality of subcarriers into a
plurality interlaces. 32. The conputer program of
cl ai 81, WAEE&hputsAdEgiaRSéf disibd PNSVhERYin Q¢ AdirG&ions for
identification information conprise instructions for '
erredigrig lastranedatedpcsiomirisg Hstpetinns dongcrambdingaglpiglity of pilot
kig&{lé %Js'oé%teﬂ WAne g!%{ls? 3ho gﬁérga\%g Gid a%gio?ijdenﬁ%%r.
conput'er program of claim 32; erein sai
instructions for encoding the first group conprise
I nstrBEt i oAsldastrons prawkdor nenfazuptditoglet foym afm@hddfor determining a
signal s.associ.ated with the first group of interlaces
DRYHO Pfe? ‘feé@‘iedﬂ GBI e A ORBTS B egi on
| dent j& @ ining4wh el aGORBYL 8o RFAGH AN 9f afA@ivEshbol, wherein the
further conprising instructions for encoding at | east
smebdl comphisese pimahtyt dfsubegiios; i denti fier. 35. The

conmput er pragram of claim 34, wherein sai Cape
oty tser BeSidRedinsCufortetion PEACES SREN flapbeggers i

8QBMEihS&Etha b KHabbIA thef RfivS &frdbEY dag a plurality of

pil ot signals associated with the at |east one '

i nt er trpodingiidly iaformgfiasron algasend petion @6 subsprricesis it 1 determined
I SS onf | gur to performa nethod for

g%f@@ﬁ?%%%%ggopgﬁﬁﬁfgﬁ”b c% device in a network, the

nmet hod conprising: determ ning whether a synbol to be

transpay.tt e@h¢ methodaticlave 38y filbbks; conyeistignrdnlimitsiygiiel symbol on a
conpri.ses a pluralit f subcarriers; encoding

PRERNIRG el Provifest ‘i)’/bhﬁ‘ieélﬁt"t’ﬂ‘ika first portion of

subcarriers if it is determ ned that the synbol is the

activeg synmpgl meaiad O?QQ%iSﬁgmm_E@cdn‘fgrﬁiﬂﬁ%%@d@ing R11&aid operations
second portion of subcarriers if it is determned that

fdre pdymbiylofispmhbols. t he active synmbol. 37. The net hod of
claim 36, further conprising transmtting the synbo

on a pgsitipning channel .provided by.the network, 38,
The' rethod 9t Pergriy sain el e oo idIRlRa fansit power

&rltheS@yintbod Pt Btde@isinca thad thY dyhedol tynddfthesaoibekpmbal9.
The nmethod of claim 36, further conprising adjusting a
transmt power ) .. o .

40. The method of claim 36, further comprising partitioning the plurality of

subcarriers into a plurality interlaces.

41. The method of claim 40, wherein said encoding identification
information comprises encoding a first group of interlaces with a region identifier and a

sub-region identifier.

42. The method of claim 41, wherein said encoding the first group comprises
scrambling a plurality of pilot signals associated with the first group of interlaces with

the region identifier and the sub-region identifier.

43. The method of claim 40, further comprising encoding at least one

interlace with the region identifier.



for the synbol if it is determi ned that the synmbol in
not the active synbol. 40. The nethod of cl ai m 36,
WO eoorhzm4conpri sing partitioning the pluralityP@f/Us2007/060123

subcarriers into a plurality interlaces. 41. The
met hod of clai m40, wherein s# d encoding
identification informati on conprises encoding a first
group of interlaces with a region identifier and a
sub- r ggi onThegRtHollioBClait A3, WherehBahiohcding laflcmt bhe interlace
wherein said encoding the first group conprises
eunpigsh Bergmbling o phirglity obpilesisignelsgisgpeadted wik diei adeagt one

i first f interlaces with the region
ﬁ%%%?% H@ﬁl% ﬁngﬁgﬁgﬁﬁ-region identifier. 43. %he

nmet hod of claim40, further conprising encoding at

| east 4Hne Anhehbde detcihintidyea pegtic@nofi addvidefin @metivdork, Tthe
net hod of claim 43, wherein said encoding at |east one
Msther|caPBTiEiBEpri ses scrambling a plurality of pil ot

Si gnali& ARty ARl oM ddintiteidattif GasH iF0endtidh #hd: 3&Ritifics a
wth a region“identifier. 45. A nethod for determ ning
tlappositen; on of a device in a network, the nethod

conpri,si ng:. decodi n .synmbol to determne .

| dent RPERRRGA SPAPET ST OR SRSEIQBHY tFragsgitter

t r ansppbitiy safedRbdin R laR@ sAd aBRANBINESE b PREAIRSS QRS that a
with the transmitter; repeating said decoding and said

plaraityrphirangnditgers asspriated [withya piuradijyrpiothense cstivagtes respectively,
Ql%kc%&h% o&ltransnitters associated with a plurality
¢ annep’es i mtes, respectively, are determ ned;

and ceadlenhtaid N@evaced@iition bagsl dn e phasiad o0 fatididitters and the
plurality of transmtters and the plurality of channe
plalipapeehanng cstipateiret hod of cl ai m 45, wherein said
decodi ng conprises receiving the synbol over a pil ot

posi t h@ni n@g@gﬁ% !of cfhfm 4}_!"\9%@{11%{11 &gcogihgicmnﬁﬁses receiving the
wher ei n sai ecodi ng conprises partitionrng

syunlacd oF erer gilad fposihenisy whainel.nt o a plural ity of

interl aces. 48. The nmethod of claim47, wherein said

g:f g?%l{?% eC %ﬁ@glo g a?nq 45 ,gwﬁler%lenl s%&f c?e%oclii?ltg %grlnfs)lﬁseestp%rtitioning

subcarriers of the symbol into a plurality of interlaces.

48.  The method of claim 47, wherein said decoding comprises decoding a

selected interlace to determine a WID value.

49.  The method of claim 47, wherein said decoding comprises decoding the

plurality of interlaces to determine a WID value and a LID value.

50.  The method of claim 45, wherein said determining comprises
determining the channel estimate by determining a transmission time delay associated

with the transmitter.

51. The method of claim 45, wherein said calculating comprises calculating a
device position based on the plurality of transmitters and the plurality of channel

estimates using triangulation.



49. The nethod of claim47, wherein said decoding

conpri ses decoding the plurality of interlaces to
waledoenmiome a WD value and a LID value. 50. TheCTEes1v0d060123

of claim45, wherein said determ ning conprises

determ ning the channel estimte by determining a

transm ssion tine delay associated with the

transmtter. 51. The nmethod of claim45, wherein said

cal cubat i ngn%@?@'ﬁiu§ &S deadrmiliag b PEsiBoleVA 88/iR0MIatde®Rork, the

based on the plurality of transmtters and the

pitngrany eompfsighannel estimates using triangul ation. 52.

An ap or I R L devi in

2 ot arot Ppis YopEhel B BBl 2o RRGY LB Rrig 1o Rl

tienti fi Gitio g h fotm slmanst iderpifies alplurylitglof Syindpattsrs] 4nd to determine a

determnpe identification information that identifies a

plugaldy pt shagpelicstimativiapsastated witythegleraligratitiggsmitters; and

plur a*)é)stiﬁfono tGHARARh l@ét: 'c&@ﬁ AP Al8a Wik nlls&ﬁion based on
plurality of transmtters; d position deternination
thegilwaktyrffitgusredtctsandahcpluet ity af cdheund estpostes.i on based

on the plurality of transmitters and the plurality of
chann estjmtes. 53. The ratus of. claim 52,

furtng conbf Rumhgusoheltll VornHiergonual p S Phabhygieured t
tRsivR ke idatity G symbBRAvEr YRSt RsiiohRl ARSI oning
channel .” 54. "The apparatus of claim52, wherein said
detector logic is configured to partition subcarriers
assochht ed Thf eppagdiehoforlalmme?, pihgrean saig deecteylogis is configyred to
Bl St SLLUAEE S ach J3Fe FRRALE SE S RloI LR Bty

fedrected interlace to determne a WD val ue. 56. The
apparatus of claimb54, wherein said detector logic is

configured_fo decode the plurality of .inter]aces to
det er ne. BRI el %4 RS ai P detSetor Ipges 1> configured to

BRRAE ALMSCBd i BlcB P dotcIRE EWITS A1 det ector logic is
configured to determne the plurality of channe

esti mates bx determning a plurality of transm ssion
a

time 8@l ay$haspnacitat efolatin 3, wihergpt saiddetegtoplogic is configured to
transmtter . The rat.us of ¢l ai m 5 ereLn
beRRE Mot ey ldveP PRGN St Bl A e

cal cul ate a device position based on the plurality of

transpi.t t eThe apprdtiicofdlaimed, ihedin chiddaettoe®ilcimtesigured to
using triangulation.59. An apparatus for determning a .
gqjgmlp%ﬂledﬁurgh‘rd@f ichanneh esélm?éqqu@}er%@ng a plurality of transmission

time delays associated with the plurality of transmitters.

58. The apparatus of claim 52, wherein said position determination logic is
configured to calculate a device position based on the plurality of transmitters and the

plurality of channel estimates using triangulation.



apparatus conprising: neans for decoding a synbol to

determine identification information that identifies a
w0 e@ngmiotd er; neans for determ ning a channel BST/USBDB060123

associated with the transmitter; neans for repeating

sai d decoding and said determhing for a plurali ty of

synbols so that a plurality of transmtters associ ated

with a plurality of channel estinates, respectively,

are ded er mapegparand forRRRSmMiAAg g@bﬁﬁb@bf DPevdciav e®work, the

position based on the plurality of transmtters and

@mragwwoamprtsgngof channel estimates. 60. The apparat us

of cl i of [

neans%fegﬁ 5fr%re g&eﬁl'&@l{n g%ﬁ@oggoge%%lﬁee@elgﬁ%%ﬂbﬁ theGARIoh 3

Rlesfifi¢sanirigmiti@nnel . 61. The apparatus of claim 59,
wherein said neans. for decodi ng conprjses neans for
par t i fice fegdetemuaigjaghaneal cptpats prageiated yigh the transmitter;

Pl ur aliebys foPtBE E}E ﬂ‘%es? &%odl-ﬁ Sn@RRAREHRInH; fol Q?ﬂ%r%gty of

wherel n sai d a or decodi ng conpri ses nean

skectods stgthat splueditedf tratsenttas essbaattdtvathnd plaradityfrhannel
val ue. 63. The a ratus of claim6l, wherein said
FRERRLCS; BPDRFLY %a‘l@@ﬁlﬁmege@%ans for decoding the

pl ur ajyehys fBf célml%ﬂga&&’e%lée%dgﬁfoﬁr%&ieorﬁth%aré’lﬁkl lé?tr@ﬁ’s‘iimﬁers and
LI D val ue. 64. The apparatus of claimb59, whefein said

theaphwralityrof gbarmehestinrgesconpr i ses means for det er mi ni ng
the channel estimte by determ' ning a transm ssion

time ?l ay C[?p%,'ra ltlsg(gf ML er A d Mcldid (s]algn rne%n?s Qog rgéCod-iI;l%ecomprises

appar at us O I'n Sal

aRhifoatdcBigirpaiP sy s owelampﬂcft%smahﬁglca&mfeg a device
position based on the pI urality of transmtters and

the plurality of chanpel estinmates using
trianlil at TBn2RRBratn ik S RGERR A o iFRes forfipeagingpomprises

ﬁl%m%ﬁgaraﬁeﬁh TvcdhiEho dm!ﬂs erﬁmqmo gpﬂeaéhg; inld ?@égs one

process operates to determ ne
device in a network, the conputer pr'ogram conprising:
i nstr62ti obe apparedemfohlmgl@ swheteat said mgenseionide@ding comprises

i denti fi,cat,i on rmti.on t i dent es, a
PR HERH e BT HE & RlenpBRR WIRSAUR  panne
estimate associated with the transmtter;

63.  The apparatus of claim 61, wherein said means for decoding comprises

means for decoding the plurality of interlaces to determine a WID value and a LID

value.

64. The apparatus of claim 59, wherein said means for determining
comprises means for determining the channel estimate by determining a transmission

time delay associated with the transmitter.

65. The apparatus of claim 59, wherein said means for calculating comprises
means for calculating a device position based on the plurality of transmitters and the

plurality of channel estimates using triangulation.



instructions for repeating said decoding and said

determning for a plurality of synbols so that a
w@bamratiosy of transmitters associated with a pPCF/EE100Y060123

of channel estimates, respectively, are determ ned;

and instructions for cal cul at¥sg a device position

based on the plurality of transmtters and the

plurality of channel estimtes. 67. The conputer

progr e of AtdoipitGeaddbRIMEE IS datink Aompater PR which when

decodi ng conprise instructions for receiving the

exaebisH byweleagt gsic percepesi apEitisig detsaning 2 posigion Pha device in a

r | ai.m.66. . wherein said

ﬁ%g?ﬂég%ﬁ%ﬁﬁﬁégﬁkgIgéﬁghg%ggl'rise i nstructions for

part i tnseidtions sethizasdihg b Symbolttb dc@ytnineliddnfifioatéon information that

plurality interlaces. 69. The conputer program of

enfifissearangAeidi n said i nstructions for decoding

conpr | ' ' - ' : o
conp Fﬁﬁuétﬂ)ﬁg T&fc&e'tegﬂlﬁnflgﬁ Wﬂ%‘ﬁ\@/g%sggla?%%%ﬁﬁé@g/étlr}rt)lbet téa}nsrmtter,

interlace to determ ne
pr ogr awstrodtionk & mreEBfinpkad decodsey «hdi sast dat@tiimng fdrarplurality of
decodi ng. conpri se ipstructions for decodi ng the

ﬁff{h‘?ﬂj? sk lupldy pLER T erriarAe) wlbg%x techaher!a
Lh @] Hepochitely THE ERARME! sl 00T am of cl ai m 66,

wherein said instructions for determ ning conprise

i nst r istrigivss forcaietatingianicrige phstioh barme bn dlst plnedity oy
et er.jini ng.a transm.ssion, tine delay associated with
pen! %{ﬁgﬂ‘?#}eé’lh.lrag%.Oéf"’ﬁ%nncebﬁmﬁaé?s‘ program of cl ai m 66,

wherein said instructions for cal culating conprise

i nstrgzti oMbe E@hp@ad grob@bd GRElanmd@y wherdd0sdid imfutiame dor

on the plurality of transm tters and the plurality of

eerad el corrisprsEEctipgs Ay reeqlaiRg theatydre! gger agilof pesifionipg
Qngssor configured to performa nethod for
etermning a position of a device in a network, the
nmet hod conprising: decoding a synbol to determ ne
i dent 68.i caThocompitar pragiaonoftdikain 66 emercin ssd anstructions for

ransmtter. determ ni.n .channel estimat L ated
DA o SR Ee B Do SR h kg Mo e glurality
gedelcad ning for a plurality of synbols so that a

plurality of transmtters associated with a plurality

of channel estimates, respectLve%y, o '
69. The computer program of claim 68, wherein said instructions for

decoding comprise instructions for decoding a selected interlace to determine a WID

value.

70. The computer program of claim 68, wherein said instructions for
decoding comprise instructions for decoding the plurality of interlaces to determine a

WID value and a LID value.

71. The computer program of claim 66, wherein said instructions for
determining comprise instructions for determining the channel estimate by determining

a transmission time delay associated with the transmitter.

72. The computer program of claim 66, wherein said instructions for
calculating comprise instructions for calculating a device position based on the plurality

of transmitters and the plurality of channel estimates using triangulation.



are determ ned; and cal cul ating a device position

based on the plurality of transmtters and the
w@bawabiony of channel estinmates. 74. The met hoRCD1S2007/060123

claim 73, wherein said decodi ng conprises receiVing

the synbol over a pilot positidning channel. 75. The

nmet hod of claim 73, wherein said decodi ng conpri ses

partitioning subcarriers of the synbol into a

plurabzty hRl@kl Regsoced®r cdiByui® RQfrRfm GlidtRdY Ror determining a
wherei n said decoding conprises decoding a sel ected

peftieen elcedqvicede pachyails, the Wethogdglogwrising; The net hod of
| i . . ; Bl : o oh
o By PR I R S R

pl ur rraces
trhidnMatbie. 78. The nethod of claim 73, wherein said
determ ni ng. conpri ses deterninquééhe channe|l estimate

by defl@PHIRINGG R2RRA[EHNAE pHRCiRfofavifeths jragsabier:at ed

y d _ ‘ _
her ol e bR b e ofdsa L8 MR PR gl Pl Bmbols so hate

plavilty oposistiiners basedtedrwittheplpkalityabf ¢hanoél cktimatssriredpectsvely,
and theigby%%!ity of channel estimates using
t K.

i dgbrgi

calculating a device position based on the plurality of transmitters and the

plurality of channel estimates.

74.  The method of claim 73, wherein said decoding comprises receiving the

symbol over a pilot positioning channel.

75.  The method of claim 73, wherein said decoding comprises partitioning

subcarriers of the symbol into a plurality interlaces.

76.  The method of claim 75, wherein said decoding comprises decoding a

selected interlace to determine a WID value.

77.  The method of claim 75, wherein said decoding comprises decoding the

plurality of interlaces to determine a WID value and a LID value.

78.  The method of claim 73, wherein said determining comprises
determining the channel estimate by determining a transmission time delay associated

with the transmitter.

79.  The method of claim 73, wherein said calculating comprises calculating a
device position based on the plurality of transmitters and the plurality of channel

estimates using triangulation.



