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BACKGROUND

1. Fiel

[0002] The subject matter disclosed herein relates to electronic devices and,
and more particularly to methods and apparatuses for use in devices having a

mode switchable navigation radio.

2. Information

[0003] Wireless communication systems are fast becoming one of the most
prevalent technologies in the digital information arena. Satellite and cellular
telephone services and other like wireless communication networks may
already span the entire globe. Additionally, new wireless systems (e.g.,
networks) of various types and sizes are added each day to provide connectivity
among a plethora of devices, both fixed and portable. Many of these wireless
systems are coupled together through other communication systems and
resources to promote even more communication and sharing of information.

Indeed, it is not uncommon for some devices to be operatively enabled to



resources to pronote even nore conmmunication and sharing of information.

I ndeed, it is not uncomon for sone devices to be operatively enabl ed

t ocommuniwet2eissiv4nor e t han one wirel ess comruni cat i onPsYAtSernoanss1s hi s
trend appears to be growi ng. [0004] Another popul ar and increasingly

i nportant wireless technol ogy includes navigation systens and in particul ar
satellite positioning systens (SPS) such as, for exanple, the gl obal
positionin te. | i .gatd it st ens
(nss) - speoTin SRR ofRE sPaTShe ikl SRl i8R B TRER S R L
transmtted by a Iuralitx of orbiting satellites of a GNSS. The SPS

signal s nafppéaﬁ5gﬂﬁﬁﬁﬁ%w e processed to determine a global time, an
approxi mate or accurate geographical location, altitude, and/or speed
associated with a device having the SPS radio. [0005] In certain

i npl ement at[ppp4} ”AMJ)%F&%@ ulaR8haSN&BESIngR iffhorZRt WirdicssBYhMSogyP! ement ed
to periodically switch F at least a portion of its circuitty, for

oper ot vel 3 S ARt e R e B e B R L G
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and as such_ SPS signals may not be received in such a sleep nbde. The
swi t chi ng t@@h@é}«\a\flg@@w@a{e@!tgﬁyswséﬁN%‘ﬁ)ee‘iP%éa@o,S, forpxamete @y occur
according to a duty cycle, for exanple.

receive wireless SPS signals that are transmitted by a plurality of orbiting

satellites of a GNSS. The SPS signals may, for example, be processed to
determine a global time, an approximate or accurate geographical location,

altitude, and/or speed associated with a device having the SPS radio.

[0005] In certain implementations, navigation radios such as an SPS radio
may be implemented to periodically switch ON/OFF at least a portion of its
circuitry, for example, to save power. By way of example, certain navigation
radios may be operatively enabled to switch between a receive mode wherein
SPS signals may be acquired and/or tracked, and a sleep mode wherein at
least a portion of the radio circuitry may be turned OFF (e.g., powered down in
some manner and as such SPS signals may not be received in such a sleep
mode. The switching between receive (e.g., ON) and sleep (e.g., OFF) modes

may occur according to a duty cycle, for example.

SUMMARY

[0006] Methods and apparatuses are provided for use with mode switchable

navigation radios and the like. The methods and apparatuses may be



SUMVARY [ 0006] Met hods and apparatuses are provided for use with node

swi tchabl e navigation radios and the |Iike. The nethods and apparatuses nay
bei npl enawbDedo%138®el ectively switch between certai n operariusgooandssss based,
at least in part, a node-switching test that takes into consideration one
or nore non-tined test conditions to detgrm ne whether node-sw tching may
be enabl ed. BRI EF DESCRI PTI ON OF DRAW NGS [ 0007] Non-limting and

non- exhaust | - Ji ' r e : f i

i our s, - wOPErERERLS SBIEH IR Dbt SBLAR5 ol bRfes Nahout tne
various figures unless ofherw se ecjfjed. 008] Fig..1 is block diagram
Tl Lt rat i TPt BREnBIeds-ShUPTOn T het Bkes 1P Gabsidaraioh o PEgOe
position locating circuitry associated with a navigation radio. [0009] Fig.
2 is an il Ingsttiraed jestooadiions 4g detaratimmhigtReimmeds Swikerpodngy Redes i n whi ch
position locating circuitry within a device, for exanple, as in Fig. 1, may
be oper ati eslapleshabl ed to operate. [0010] Fig. 3 is a block diagram

illustrating certain features of an exenplary device that may, for exanple,
be inplenented in the environment of Fig. 1. [001 1] Fig. 4 is a flow

xempiary GREEDESGARTONGF DRAMIRES Lo maforenied

[0007] Non-limiting and non-exhaustive aspects are described with reference
to the following figures, wherein like reference numerals refer to like parts

throughout the various figures unless otherwise specified.

[0008] Fig. 1 is block diagram illustrating an exemplary environment that
includes a device having position locating circuitry associated with a navigation

radio.

[0009] Fig. 2 is an illustrative state diagram showing various exemplary
modes in which position locating circuitry within a device, for example, as in Fig.

1, may be operatively enabled to operate.

[0010] Fig. 3 is a block diagram illustrating certain features of an exemplary

device that may, for example, be implemented in the environment of Fig. 1.

[0011] Fig. 4 is a flow diagram illustrating a method that may, for example,
be implemented in an exemplary device that may, for example, be implemented

in the environment of Fig. 1.



in the environnent of Fig. 1.DETAILED DESCRI PTI ON [0012] Met hods and

appar atuses are provided for use with node sw tchabl e navigation radi os and
t he |i ke.wOheowessiveads and apparat uses nmay be i npl enent e#CraSs@messisel y
switch between certain operating nodes based, at least in part, a

mode-swi tching test that takes into consgjderation one or nore non-timed
test conditions to determ ne whet her node-sw tching may be enabl ed. [0013]
In certain exenplary inplenentations, such a node-swi tching test may
support dynam c optim zation for switching at |east a portion of position

| ocation circuitry within a navigation radio froma first node to a second
node wherein if operating in the second node the navigation radi o may

consune | eDEFARED DESCRIPHON Such node-swi tching test may, for exanple,
consider certain non-timed test conditions that nmay be indicative of the
navigation radio's ability to maintain or otherw se support a desired | evel

of positio tion servicel/accuracy and/or atte ot her eS|red
per For nancdOREZF | URHSISIAS BIOHAY e HRATRYECEis' R D fRada PECIaeh o
first node may be associated with_a receive node having essentially a 100%
duty cycle n@'%tlonia@lﬁaaﬁldltBBI“iXeaIT\JV@y@etm}JS anfdapparatised mayieemy be
associated with a receive node having |l ess than a 100% duty cycle (e.g.,
possi bl y swnpEmeaerged ¢d seketiGhly sndtcOEElwWE 0 titainropdrbng encaies! Eased, at
i npl enentations, such first and second nodes nay
least in part, a mode-switching test that takes into consideration one or more
non-timed test conditions to determine whether mode-switching may be

enabled.

[0013] In certain exemplary implementations, such a mode-switching test
may support dynamic optimization for switching at least a portion of position
location circuitry within a navigation radio from a first mode to a second mode
wherein if operating in the second mode the navigation radio may consume less
electrical power. Such mode-switching test may, for example, consider certain
non-timed test conditions that may be indicative of the navigation radio’s ability
to maintain or otherwise support a desired level of position location

service/accuracy and/or attempt to meet other desired performance metrics.

[0014] By way of example but not limitation, such a first mode may be
associated with a receive mode having essentially a 100% duty cycle (e.g.,
substantially always ON), and a second mode may be associated with a receive
mode having less than a 100% duty cycle (e.g., possibly switching between ON

and OFF).



t oget her be associated with a given duty cycle, such that the first node
may be associated with an ON operation and the second node may be

associ at edownatsssv4 OFF operation. [0016] Such node- swi t ekiragomofh4ssmgbl ed,
may sel ectively switch back fromthe second node to the first node based,
at least in part, on the occurrence of a node switching event, such as, for
exanple, a tinmed conditions (a tiner, duty cycle, etc.), which may be

redeterm i LW e ed on
one or ﬁﬁﬁ?%mthéf’e?% d&‘ﬁﬁﬁ‘*@i‘aa%@?éﬂ i3 o SRR (eS8

erfornanc ed factors, 17 ccord on S
D obararus. 1RGPBE" by GePaualashyh oiaian 88 Yol Sreh th%éa??'ﬁ%j Bode e and a
controller. The P05| tion locating circuitry be operatively enabled to
acqui re w regpegigtesy \gﬁfalag QN peratiayang the csmogrmpﬂeén@obetausmma@dswéfﬂ em
(SPS) if operating in a first node. The position locating circuitry may be
oper at i vel yaneOBbloperatoorat | east maintain |l ocal clock information and to not

acquire the wireless signals at all or at certain tines if operating in a
second node. In certain inplenmentations, the |ocal clock information nay be

ass0c at ot PTA] anoapsAHRRV STRG paskjEe, Py ReR aHaN S SBEABPTLL)

circuit or other like within the radl o) [0018] The controller nmay, for
exanmpl e, béh@peeend Mede tedae fied reedes bpged, iafggst in part, on the occurrence of

a mode switching event, such as, for example, a timed conditions (a timer, duty
cycle, etc.), which may be predetermined, or varied and/or otherwise
dynamically established based on one or more of non-timed test conditions

and/or other operative or performance based factors.

[0017] In accordance with one aspect, an apparatus may be provided which
includes position locating circuitry and a controller. The position locating
circuitry may be operatively enabled to acquire wireless signals associated with
a satellite positioning system (SPS) if operating in a first mode. The position
locating circuitry may be operatively enabled to at least maintain local clock
information and to not acquire the wireless signals at all or at certain times if
operating in a second mode. In certain implementations, the local clock
information may be or may have been previously substantially calibrated with a
clock associated with an SPS clock signal (e.g., from a phase lock loop (PLL)

circuit or other like within the radio).

[0018] The controller may, for example, be operatively enabled to selectively
switch the position locating circuitry from the first mode to the second mode

based, at least in part, on at least one mode-switching test being satisfied. The



switch the position locating circuitry fromthe first node to the second
node based, at least in part, on at |east one node-sw tching test being
sati sfi edvOTh@yms894swi t chi ng test nay be based, at | easPCrspawigsson at

| east one non-tinmed test condition. [0019] By way of exanple but not
limtation, such non-timed test conditigns may include one or nore of: a
first test condition wherein wireless signals of at least a first threshold

signal str h Ll r 1r t e i cles
(SVoy: a soRBshRAgTE PRgHelREel AR LR S ptdra SRRt e ™ e
first threshold signal strength have been acquired fromat |east a first
threshol d AeSHFONAENSYs: a third test condition wherein wirel ess signals of
at | east a second threshold signal strength have been acquired from at

| east a second threshold nunber of SVs; a fourth test condition wherein SV

posi tion inbeqopt i BY way FESPIe bRt hef liditati hi@nttrh&d t AbitioMs: @
fifth test r[E:)gn It og V\a/r?erei n nogggdi tgi (I)na?l Icg%%ggsihﬁnon ??\f%srqtncgt Pblﬁ i§s

Condi (1 o Y B EESYEHr hibfe Bt A5t 1eaf obhdifibn WierBh witGiesd sBintls bt
wherein an error .aP%gci at r.rent 4)osi tion Lﬂgcati et erm ned

dwth ac n, as

based, at I€3A R ?%Wo'gﬁ'gé‘ﬁﬁ P*é%%gtHé‘a;YSrtﬂ racpuieq Q/W@efﬁrékéets? gnal s
associated with the SPS does not exceed a position |ocation error
t hr eshol d; SRACeVgRicles @Ms)casarendeshsenditian verpipsvireless pigoats efptci rcuitry
is currently operating in the first node; and/or a ninth test condition
wher ei n Satleddtithe firsd dhrekholdfigmadtsitrengirshang beem eequirgd reimaf leestea fiestl f or
any of the SVs.

threshold number of SVs; a third test condition wherein wireless signals of at

least a second threshold signal strength have been acquired from at least a

second threshold number of SVs; a fourth test condition wherein SV position

information is accessible for at least the first set of SVs; a fifth test condition

wherein no additional SV position information is currently being received for any

of the first set of SVs; a sixth test condition wherein no SVs are being acquired;

a seventh test condition wherein an error associated with a current position

location as determined based, at least in part, on at least a portion of the

wireless signals associated with the SPS does not exceed a position location

error threshold; an eighth test condition wherein the position locating circuitry is

currently operating in the first mode; and/or a ninth test condition wherein

Satellite Health information is not currently being received for any of the SVs.

By way of example but not limitation, such non-timed test conditions may also

and/or alternatively be combined in various manners.

[0020] In certain implementations, such non-timed test conditions may be

combined to form a mode-switching test. For example, at least a first portion of



By way of exanple but not [imtation, such non-tined test conditions nmay

al so and/or alternatively be conbined in various manners. [0020] In certain
i mpl enentwDi200158uch non-ti med test conditions nmay be ®oriiSa@d/ 088318 or m a
node-switching test. For exanple, at least a first portion ofa

nmode-swi tching test may be satisfied if #he first test condition, and the
seventh test condition and the eighth test condition and at | east one or

nore of th I |

determ ned%brtan%e conﬁ1t rgoﬁ%g Sﬂl%/ﬁg'f ?)enr%t‘tg%rp?ér?dﬁtgonrgt t%%%vgﬁﬁ
node-sw t chi may, be satjisfied i ortion f t he
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test condition and the sixth test condition are determ ned by the

control | er ey aeaditiRuENgHe be fifthctesheonditien are-delgrmingd bsthestantialigete by t he
controller to be TRUE. [0021] The second node may include, for exanple, a

reduced powerTRUO&e Forekambleanbtestmadeewitclingdésttrhey pesiatished feuahiang
circuitry operatively enabled to acquire the wireless signals nay be turned

OFF and/ or fipdthyritbrs 6f BRatb¥aeRhing 2eN. JHBNEH afll iRt lebdtiife GTbdth tE@rt ai n
times. Hence, a second node may have a duty cycle that may be 0% (e.g.

never QN Qo Rt iBAGABA%AS oA OUBI TR P ke BN . 0022] The

appar at us may a SO0 be ena to opera e 1 n other nodes dified

first nodes t chinag . froma.first, node t econd node.

by veyor - EohitBher e FEUR bndiB e e o5 SR Ritar BlacdBMintd offE vt wo
controller to be TRUE.

[0021] The second mode may include, for example, a reduced power mode
in which at least a portion of the position locating circuitry operatively enabled to
acquire the wireless signals may be turned OFF and/or otherwise deactivated in
some manner at all times or at certain times. Hence, a second mode may have
a duty cycle that may be 0% (e.g., never ON) or less than 100% (e.g.,

sometimes but not always ON).

[0022] The apparatus may also be enabled to operate in other modes and/or
modified first modes that may prevent switching from a first mode to a second
mode. By way of example but not limitation, a modified first mode may include
at least one of an emergency service mode, an assisted service mode, an
extended receiver ON mode, an initializing mode, a device power charging
mode, a device communicating mode, and/or a detected device movement

mode.

[0023] The controller may also be operatively enabled to selectively switch

the position locating circuitry from the second mode back to the first mode



at | east one of an emergency service node, an assisted service node, an
extended receiver ON node, an initializing node, a device power charging
node, a OwW0I20@®/583Mmuni cati ng node, and/or a detected devCTaSawvomssng node.
[ 0023] The controller nmay al so be operatively enabled to selectively switch
the position locating circuitry fromthe second node back to the first
nodebased, at least in part, on an occurrence of a node-sw tching event.

For exampl - SWiLt chi v i at.ed. wi i ned period
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0024] In accordance with another aspect, an e I met hod . i ncl ude,
Lt L obit PN EH Moo witng Svamanay bhseacatad nah 5 hed Peega oy -
wirel ess signals associated with a satellite positioning system (SPS). The
met hod may 2gpeeiatascwvilia éhe Blasierswitthing tast @ﬁi'ﬂ@g@ﬁﬁe"b@)§ﬁtl$f@¢>-ll ocati ng

circuitry froma first node to a second node based, at |east in part, on at
| east one node-switching test being satisfied, wherein the node-sw tching

test may b d, i 0 - r&qﬂ est
condi ti on. q?ﬁgﬁfret qug%c ér?gﬁcér\pﬁ@r%btnhﬁg%ég%c%%ﬁ %&eﬁgﬁ%@gﬂ? fHon 8lati ng
circuitry op r@ti n.g}i n_t.he se?.ond. rm&e, mai nt ai ni \ﬂ‘ggtl ocal clock information
substanti al |§U SIWIE} BPYHOMAGRTIRY GG YARESRIING Ky {St QG 88849y ei t her
not acquiring wireless signals or acquiring wireless signals | ess often
t han duri ngvVieeless signatsessorintecbwithiansatathiecnesitioning systene (IR holiheray al so
i nclude selectively switching the position locating circuitry
method may also include selectively switching the position locating circuitry
from a first mode to a second mode based, at least in part, on at least one
mode-switching test being satisfied, wherein the mode-switching test may be
based, at least in part, on at least one non-timed test condition. The method
may further include, with the position locating circuitry operating in the second
mode, maintaining local clock information substantially calibrated with a clock
associated with the SPS and either not acquiring wireless signals or acquiring
wireless signals less often than during a first mode. In certain implementations
the method may also include selectively switching the position locating circuitry

from the second mode to the first mode based, at least in part, on an

occurrence of a mode-switching event.

[0025] In accordance with yet another aspect, an apparatus may be
implemented which may include a radio for acquiring wireless signals
associated with a SPS if the apparatus is operating in a first mode, circuitry for
maintaining local clock information substantially calibrated with a clock
associated with the SPS while not acquiring the wireless signals if the

apparatus may be operating in a second mode, and a controller for selectively



fromthe second node to the first node based, at least in part, on an
occurrence of a node-switching event. [0025] In accordance with yet another
aspect, awmoapparssiws nmay be inpl enmented whi ch may i ncl ugeTaSe@dioassi®r
acquiring wireless signals associated with a SPS if the apparatus is
operating in a first node, circuitry forg nmaintaining |ocal clock
information substantially calibrated with a clock associated with the SPS

o L ot SRS e 55 P PRl L P e BB,
A A R W R R et o i

node-switching test may be based, at least in part, on at |east one

non-ti med tgreiBdhainederswitdoipg]testimay berkasedeatieanrt stpart, an fdeasisprct s, an
article may be provided that includes a conputer readabl e nedi um havi ng
conput er i moneimed ddteonddionucti ons stored thereon. The instructions, if

i npl enented by one or nore processing units, may adapt the one or nore
processing units to determne if at |east one node-switching test nay be

satisfied, t ] east one node-sw f.ching test bei based, at least in
ot on ad0PEaL: rahesATaeE SEL PR ATrerSnen rrdE stonse brdide e
node-swi t ching test being determ ned as being satisfied, the one or nore
pr ocessi ng iNAides awpnyultercisadable mefiuehhpysptGogrytecaplagentadde t ry
operating in a first node in which wireless signals associated with a
sat el it e instructions stored thereon. The instructions, if implemented by one or more
processing units, may adapt the one or more processing units to determine if at
least one mode-switching test may be satisfied, the at least one mode-switching
test being based, at least in part, on at least one non-timed test condition. In
response to the mode-switching test being determined as being satisfied, the
one or more processing units may selectively switch position locating circuitry
operating in a first mode in which wireless signals associated with a satellite
positioning system (SPS) may be acquired to a second mode wherein local
clock information substantially calibrated with a clock associated with the SPS is

maintained but the wireless signals are either not being acquired or are

acquired less often than during a first mode.

[0027] Fig. 1 is a block diagram illustrating a wireless environment 100 that
may include various computing and communication resources operatively
enabled to provide navigation services and possibly other communication
services in accordance with certain exemplary implementations of the present

description.



positioning system (SPS) may be acquired to a second node wherein | ocal
clock information substantially calibrated with a clock associated with the
SPS i s nawotaimesssobut the wirel ess signals are either n®eCThsRevg/oassatli red or
are acquired |l ess often than during a first node. [0027] Fig. 1 is a block
diagramillustrating a wirel ess environggnt 100 that may include various
conputi ng and conmuni cati on resources operatively enabled to provide

navi gati on i CeS,;an i t.har i 1.on. Vj i rdance
w th oer ¢ a1 BORL oMo et By PR b e B RS el 6628
Wrel ess envirgnnment 1 may be representative of systen{s r

bor L1 on t nd RUTOR EaRreRRa Ay el BB 4t sy ceieinks 02 obraNENAnAed
enabled to at | east receive wireless signals associated with at |east one
navi gat i on @ psteast 1eeiyeewijeless sigiads pssacigiediwitroal lagsisonra BaYIgE®) and/ or
the like). Device 102, as illustrated in this exanple, may al so be

oper at i vel wysteail 66 (¢.g.,sesalel ibe posiEosingraasternmi(BRSaanteashe bke). idgdtess
system 104. [0029] Device 102 may, for exanple, include a nobile device or

a device thap whiillustriatacl Bis@anisiePriayedlsd Beiopeemfled ératsleaabn stationary.
Thus, as used herein, the terns "device" and "nobil e device" may be used

i nt erChang%@ﬁbﬁe@év@%@wa&gﬁlﬁhiaﬁIé{ﬁ?ﬂ%ﬁ%@ré{l?z%iﬁ%mtfb@ny singl e device or

any conbi nabl e group Vi ces and/or receive wireless
signals. The terns "receive" and "acquire" are used interchangeably herein
and are both

[0029] Device 102 may, for example, include a mobile device or a device

that while movable may be primarily intended to remain stationary. Thus, as
used herein, the terms “device” and “mobile device” may be used
interchangeable as each term is intended to refer to any single device or any
combinable group of devices that may transmit and/or receive wireless signals.
The terms “receive” and “acquire” are used interchangeably herein and are both
intended to represent the reception of a wireless signal such that information
that is carried via the wireless signal may be operatively acquired by the

receiving device.

[0030] With this in mind and by way of example but not limitation, as
illustrated using icons in Fig. 1, device 102 may include a mobile device such as
a cellular phone, a smart phone, a personal digital assistant, a portable
computing device, and/or the like or any combination thereof. In other
exemplary implementations, device 102 may take the form of a machine that is
mobile or stationary. In still other exemplary implementations, device 102 may
take the form of one or more integrated circuits, circuit boards, and/or the like

that may be operatively enabled for use in another device.



I ntended to represent the reception of a wireless signal such that
information that is carried via the wireless signal may be operatively
acqui red W9 200ve158%dei vi ng devi ce. [0030] Wth this in mpoa/tsealoyssamy of
exanple but not limtation, as illustrated using icons in Fig. 1, device
102 may include a nobile device such asq@ cellular phone, a smart phone, a
personal digital assistant, a portable conputing device, and/or the |ike or

any conbi nghj th | . ' ! tion V] 2 may
fare the rapast' oREGEIe VB Bt AR LY P2 e B SR a ol OB RE

exenpl ary i npl enent ati ons, vice 102 may take the form of ope or re

it onr at od LRI EGAIONGAREL 2 bRk ARt DeeniTiaw Dp iRaebiedy Qyiperdte
operatively enabled for use in another device.[0031] Regardless of the form
of devi ce BOLOrdiRg {awvoonmess matasfopsratiansi he maadigaesaseddtdreinili2 of
which at | east a portion nmay be enabl ed to operate according to two or nore

nodes of opefeas toany Tineuitrg amd/ordide ¢ike dzatusayl bbeperativedf enabled taayleaist cui try
and/or the like that nay be operatively enabled to at | east receive

wirel ess sirgggive \A!ir@léef%réi?hél. i|RRERNhAIéMBAtaAIOhad RdIPag! 60 be operatively
enabled to transmt wireless signals. In certain inplenentations, device

102 i - RSy fopel ' :
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operatively ena to share a portion of “circuitry

a processing. uni nenor ant enna, power s I etc.). 10032 way of

cxanpl o bUCHHEE 192deR a8 S B0 horBrios” BBiags by, 1P &Xampld o8
operatively enabled to share a portion of circuitry and/or the like (e.g., a

processing unit, memory, antenna, power supply, etc.).

[0032] By way of example but not limitation, in some of the examples
presented herein device 102 may include a first radio that is operatively enabled
to receive wireless signals associated with at least one navigation system 106
and a second radio that is operatively enabled to receive and transmit wireless
signals associated with at least one wireless system 104. Wireless system 104
may include, for example, a wireless communication system, such as, e.g., a
wireless telephone system, a wireless local area network, and/or the like.
Wireless system 104 may include, for example, a wireless broadcast system,
such as, e.g., a television broadcast system, a radio broadcast system, and/or
the like. In certain implementations, device 102 may be operatively enabled
only to receive wireless signals from wireless system 104, while in other
implementations mobile station 102 may be operatively enabled only to transmit

wireless signals to wireless system.



presented herein device 102 may include a first radio that is operatively
enabled to receive wireless signals associated with at | east one navigation
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[0034] Wireless system 104 may, for example, be representative of any
wireless communication system or network that may be operatively enabled to
receive and/or transmit wireless signals. By way of example but not limitation,
wireless system 104 may include a wireless wide area network (WWAN), a
wireless local area network (WLAN), a wireless personal area network (WPAN),
a wireless metropolitan area network (WMAN), a Bluetooth communication
system, WiFi communication system, Global System for Mobile communications
(GSM) system, Evolution Data Only/Evolution Data Optimized (EVDO)
communication system, Ultra Mobile Broadband (UMB) communication system,
Long Term Evolution (LTE) communication system, Mobile Satellite Service -
Ancillary Terrestrial Component (MSS-ATC) communication system, and/or the

like.

[0035] The term “network” and “system” may be used interchangeably
herein. A WWAN may be a Code Division Multiple Access (CDMA) network, a
Time Division Multiple Access (TDMA) network, a Frequency Division Multiple

Access (FDMA) network, an Orthogonal Frequency Division Multiple Access



receive and/or transmt wreless signals. By way of exanple but not
limtation, wreless system 104 may i nclude a wirel ess wi de area network
(WMN), awoizo@/e8®4] ocal area network (W.AN), a wi rel es®Cparss@alssas ea
network (WPAN), a wireless netropolitan area network (WVMAN), a Bl uetooth
communi cation system WFi comunicatiopgsystem d obal System for Mbile
comuni cations (GSM system Evolution Data Only/Evol ution Data Optim zed

(EVDO co ' tion
system LZKB@W%} E&vﬁ*? Sl hiroRelby SAaRH NPl ARERES | e
Service - rre trial nent S- ATC) . conmuni cat i on system
and] or the%é 80CB oA B BareOH oy ST BIERTL R Se e

i nt er changeabl y here| n. A WMN may be a Code Division Multiple Access
(COM) et VeRiR,aceess t@cw@%mﬁmstmheasa\@@@ggomnmem@mépMA BWE equency
Division Multiple Access (FDVA) network, an Orthogonal Frequency Division
Mul ti pl e AciaiNIs) GBDMRNe et \@oely, radic&emgheb@msni}éerel,:cdmaQﬂGQ ray ingd uade
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GSM and W-CDMA are described in documents from a consortium named “3rd
Generation Partnership Project” (3GPP). Cdma2000 is described in documents
from a consortium named “3rd Generation Partnership Project 2" (3GPP2).
3GPP and 3GPP2 documents are publicly available. A WLAN may include an
IEEE 802.11x network, and a WPAN may include a Bluetooth network, an IEEE
802.15x, for example. Such location determination techniques described herein
may also be used for any combination of WWAN, WLAN, WPAN, WMAN,

and/or the like.

[0036] Wireless system 104 may, for example, be representative of any
wireless broadcast system that may be operatively enabled to at least receive
wireless signals. By way of example but not limitation, a wireless broadcast
system may include a MediaFLO system, a Digital TV system, a Digital Radio
system, a Digital Video Broadcasting — Handheld (DVB-H) system, a Digital
Multimedia Broadcasting (DMB) system, an Integrated Services Digital
Broadcasting — Terrestrial (ISDB-T) system, and/or other like systems and/or

related broadcast techniques.
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li ke systems and/or related broadcast techniques.[0037] Device 102 may be
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the like. In other example implementations, device 102 may also communicate
with other devices via wired and/or wireless transmitted signals. Here, for
example as illustrated in Fig. 1, device 102 may transmit signals to wireless
system 104. Those skilled in the art will recognize that navigation system 106

may include additional transmitting and/or other supporting resources in

addition to or instead of the satellites as illustrated.

[0038] In certain implementations, navigation system 106 may be operatively
enabled to provide other non-navigation related services (e.g., communication
services, or the like). As such, in certain implementations device 102 may be

operatively enabled to transmit wireless signals to navigation system 106.

[0039] The space vehicles (SVs) of navigation system 106 may be
operatively enabled to transmit a unique wireless signal (SPS signal) of which,
at least a portion, may be received by device 102 and used in some manner for
navigation, for example, to determine a time, a range, a location, a position, etc.
The specific navigation signaling and location determining techniques may vary

depending on the navigation system(s) being used. Such SVs may be



signals, such as, SPS signals. Here, for exanple, device 102 may include a
personal navigation device (PND), personal navigation assistant (PNA),
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wirel ess signals to navigation system 106. [0039] The space vehicles (SVs)
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wirel ess signal (SPS signal) of which, at |least a portion, nay be received

by devi ce %m@md@@%ry@eg%g@nner for navigation, for exanple, to
determ ne time, a range, a location, a position, etc. The specific

navi gation signaling and | ocation determ ning techniques nay vary depending
on the navi 8at i on systen(s) being used. Such SVs nmay beoperatively enabl ed
to transmi t[06A@] orArﬁR%tmI@a{bnlaclaﬂeﬁ ReSYSERTR Ob frappmitears mositignedde enable
frequencies. For exanple, a GPS satellite may be operatively enabled to
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on signals received from the transmitters. Such a transmitter typically transmits
a signal marked with a repeating pseudo-random noise (PN) code of a set
number of chips and may be located on ground based control stations, user
equipment and/or space vehicles. In a particular example, such transmitters
may be located on Earth orbiting SVs. For example, a SV in a constellation of
Global Navigation Satellite System (GNSS) such as Global Positioning System
(GPS), Galileo, Glonass or Compass may transmit a signal marked with a PN
code that is distinguishable from PN codes transmitted by other SVs in the
constellation. In accordance with certain aspects, the techniques presented
herein are not restricted to global systems (e.g., GNSS) for SPS. For example,
the techniques provided herein may be applied to or otherwise operatively
enabled for use in various regional systems, such as, e.g., Quasi-Zenith
Satellite System (QZSS) over Japan, Indian Regional Navigational Satellite
System (IRNSS) over India, Beidou over China, etc., and/or various
augmentation systems (e.g., an Satellite Based Augmentation System (SBAS))
that may be associated with or otherwise operatively enabled for use with one

or more global and/or regional navigation satellite systems. By way of example



L5 signals at other carrier frequencies, etc. Furthernore, such SPS signals
may i nclude encrypted signals. [0040] A SPS typically includes a system of
transm t two0passiMoned to enable entities to determ nePCiaiseodnessis on on
or above the Earth based, at least in part, on signals received fromthe
transmtters. Such a transmtter typicakgy transmts a signal marked with a
repeati ng pseudo-random noi se (PN) code of a set nunber of chips and nay be
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exanpl e, the techni ques provided herein may be applied to or otherw se
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Quasi -Zenith Satellite System (QZSS) over Japan, |ndi an Regi onal
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wireless communication signals, etc. Thus, as used herein an SPS may include
any combination of one or more global and/or regional navigation satellite

systems and/or augmentation systems, and SPS signals may include SPS,

SPS-like, and/or other signals associated with such one or more SPS.

[0041] To estimate its location, device 102 may determine pseudorange
measurements to SVs that are “in view” of its receiving radio using well known
techniques based, at least in part, on detections of PN codes in signals received
from the SVs. Such a pseudorange to a SV may be determined based, at least
in part, on a code phase detected in a received signal marked with a PN code
associated with the SV during a process of acquiring the received signal at the
receiving radio. To acquire the received signal, device 102 may, for example,
be operatively enabled to correlate the received signal with a locally generated
PN code associated with a SV. For example, device 102 may correlate such a
received signal with multiple code and/or time shifted versions of such a locally
generated PN code. Detection of a particular time and/or code shifted version

yielding a correlation result with the highest signal power may indicate a code



or nore global and/or regional navigation satellite systens. By way of
exanpl ebut not limtation, an SBAS may include an augnentation systen(s)

t hat prowoeodnmtsegpri ty i nformation, differential correcPCoNS20001048818 such
as, e.g., Wde Area Augnentation System (WAAS), European Ceostationary

Navi gation Overlay Service (EGNOS), Milyy-functional Satellite Augnentation
System (MSAS), GPS Ai ded Geo Augnented Navigation or GPS and Geo Augnented
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certain wirgless co nication signals, etc. Thus, as used herein an SPS
may i ncl ud@'%sé‘iﬁggﬁ%ti on of one or nore gl obal and/or regional

navi gation satellite systens and/ or augnentation systens, and SPS signals
may include SPS, SPS-like, and/or other signals associated with such one or
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correlate the received signal with a locally generated PN code associ at ed
with a SV. dévicesxamgterminde s decatiop arayorctorsupipatteotbearchawdgation related

operations. Such navigation techniques are well known.

[0043] In certain implementations, device 102 may be operatively enabled to
receive SPS signals from one or more GNSS, such as, for example, GPS,
Galileo, GLONASS, Compass, or other like system that uses a combination of
these systems, or any SPS developed in the future, each referred to generally
herein as a SPS. As used herein, an SPS will also be understood to include

pseudolite systems.

[0044] Pseudolites are ground-based transmitters that broadcast a PN code
or other ranging code (similar to a GPS or CDMA cellular signal) modulated on
an L-band (or other frequency) carrier signal, which may be synchronized with
GPS time. Each such transmitter may be assigned a unique PN code so as to
permit identification by a remote receiver. Pseudolites may be useful in
situations where signals from an orbiting SV might be unavailable, such as in
tunnels, mines, buildings, urban canyons or other enclosed areas. Another
implementation of pseudolites is known as radio-beacons. The terms “satellite”

and "SV”, as used herein, are interchangeable and intended to include



received signal with nultiple code and/or tine shifted versions of such a

| ocal ly generated PN code. Detection of a particular tinme and/or code
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may indicate a codephase associated with the acquired signal for use in
measuri ng pseudorange as di scussed aboveg [0042] Thus, in certain
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PN code so as to
radio 112. Here, for example, operating mode environment 200 may be

implemented to allow device 102 and/or at least a portion of radio 112 to

selectively operate in at least a first mode 202 or a second mode 204.

[0046] In certain example implementations, first mode 202 may operatively
adapt device 102 and/or at least a portion of radio 112 to receive and acquire
SPS signals in support of various search operations, verification operations,
tracking operations, and/or the like. Such a first mode 202 may, for example,
require various circuitries within device 102 and/or at least a portion of radio 112
to be turned ON and operating in some manner. For example, an RF front-end
circuit and/or signal processor circuitry may be functioning to receive and
acquire one or more SPS signals. First mode 202 may, for example, be

associated with a duty cycle that may be 100% (e.g., substantially always ON).

[0047] Device 102 and/or at least a portion of radio 112 may, for example,

be operatively enabled to transition per transition action 210 from first mode 202
to second mode 204. Various techniques are presented in subsequent sections
illustrating certain exemplary tests and/or conditions that may be considered by

controlling logic or the like to initiate transition action 210.
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mode 204 may, for example, be associated with a duty cycle that may be 0%

(e.g., never ON) or less than 100% (e.g., not always ON). By way of example

but not limitation, second mode 204 may be associated with a duty cycle of 20%

for a period of time (e.g., one second) such that device 102 and/or at least a

portion of radio 112 may remain OFF for 80% of the period of time (e.g., 800

milliseconds) and ON for 20% of the period of time (e.g., 200 milliseconds).

[0049] In certain example implementations, device 102 and/or at least a
portion of radio 112 may maintain or otherwise establish local clock
information/signal or other like timing information/signal that may be calibrated
with or otherwise associated in some manner with an SPS clock
information/signal associated with an SPS. Such techniques and local clock

circuitry are known.

[0050] Device 102 and/or at least a portion of radio 112 may, for example,
be operatively enabled to transition per transition action 212 from second mode

204 to first mode 202. Various techniques are presented in subsequent
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established and/or otherwise adjusted dynamically based, at least in part, on
mode-switching test 320 and/or one more non-timed test conditions 322 and/or
information associated therewith. Here, for example, processing unit 304 may

be operatively enabled to establish timed condition 380.

[0052] To the contrary, rather than automatically transitioning from first mode
202 to second mode 204 based on a timed condition, controller 302 may be
operatively enabled per the techniques herein to determine/verify that mode-

switching test 320 is satisfied prior to initiating transition 210.

[0053] Alsoillustrated in Fig. 2 are some additional (optional) modes, which
may be functionally implemented within first mode 202 (e.g., modifying in some
manner first mode 202) and/or as functionally separate modes. In this
illustration, for example, a third mode 206 and a fourth mode 208 are shown as
separate modes of operation. It should be clear that claimed subject matter is

not intended to be limited by these examples.
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and/ or at Ineedg 266 poifeurbhmederZd. dDevige HA2lend/emattleestsrpomignmaidediod t2he
first node based, at least in part, on a tinmed condition 380 (see, Fig. 3,
e.g., a timeay, fdueéxarglel alsodiecoperatidélyrenablest to trdvesitimdieetsw@enchirdgnedent s.
In certain exenplary inplenentations, timed condition 380 may be

est abl i shegoaHPfoutthhRbde 2082 SGéRAibBrNA Greabl HefdadRfow dh defast i n part,
on node-swi tching test 320 and/or one nore non-tined test conditions 322
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to second mode 204 if operating in either third or fourth modes, and/or similar

modified first mode.

[0055] In other words, third and/or fourth modes may be implemented which
act to prevent one or more of transition 210 and/or transition action 212 from
occurring. For example, third and/or fourth modes may be implemented to
prevent one or more of transition 210 and/or transition action 212 from occurring
SoO as to receive Health Information from an SV. For example, GPS/GNSS
Health information may be transmitted for about 12 seconds in every 750
second period. Thus, device 102 may be enabled to keep track of SPS time
and switch to a third or fourth mode if it is determined that such Health

Information may soon be received.

[0056] In another example, third and/or fourth modes may be implemented
to prevent one or more of transition 210 and/or transition action 212 from

occurring so as to allow reception and/or decoding of orbital data (Ephemeris)
before the data expires, and/or as otherwise needed. Here, for example, such

reception and/or decoding may occur roughly every 2, 4 or 6 hours (e.g.,



operatively enabled per the techniques herein to determ ne/verify that
nodeswi tching test 320 is satisfied prior toinitiating transition 2 10 .
[ 0053] AIwo 200913839rated in Fig. 2 are sone additional (@pTiusa@d)4sspgies,
whi ch may be functionally inplemented within first node 202 (e.g.,

modi fying in some manner first node 202)pand/or as functionally separate
nodes. In this illustration, for exanple, a third node 206 and a fourth

node 208 ar x I h ar that

rode 208 SRoBleNg Ry R ST RS ReR @%éa%cc%%ce{dﬁe% CRCOLLL

exarrpl es.[00 As sho evice 10 nd/ r _at ort| 0 radio 112
for AR TTae SObBIa 6 EigsaapPg S0k issa sy Re Giecpie Sie mode 202

to elther third node 206 or fourth node 208. Device 102 and/or at |east a

portion of déili b thigmeaper. fagvieexlidpmay ke eoalled &p epatinuatoorerats aad t o

transition between third node 206 and fourth node 208. As described in

gr eat er detgankerdielpanpdicpasitidrafixesetherqy haonpitahghtansrangesons, devi ce 102

and/or at |least a portion of radio 112 may be operatively enabled to
prevent a transition (switch) fromfirst node 202 to second node 204 if

operating i th|r or, fourth des, ,and/ or m,l ar d|f ed

mode. [ 0054P08H or RumRNsdTnerEkmaldiisior BfteRonebiEY sRaTIRUth Bissn: ed
which act to prevent one or nore of transition 2 10 and/or tran5|t| on
action 212 Mayhe epeAtivehpenaled & auppert ceraindayigation retated RraEless gt be

i npl enented to prevent one or nore of transition 2 10 and/or transition
action 2 1nay benadwersehy affected should the mode/operations be interrupted. For

example, third mode 206 may include at least one of an emergency service
mode operation, an assisted service mode operation, an extended receiver-ON

mode operation, an initializing mode operation, and/or the like.

[0058] By way of example but not limitation, third and/or fourth modes may
be operatively enabled to support certain device related operations that may be
adversely affected should the mode/operations be interrupted. For example,
fourth mode 208 may include at least one of a device power charging mode
operation, a device communicating mode operation, a detected device

movement mode operation, and/or the like.

[0059] Reference is now made to Fig. 3, which is a block diagram is
depicting an exemplary system 300 that may be operatively enabled for use in

environment 100.

[0060] As shown, device 102 may include a controller 302 that may be
coupled to position locating circuitry 308. Controller 302 or portions there of

may be part of radio 112. Controller 302 may, for example, include one or more



So as to receive Health Information froman SV. For exanple, GPS/ GNSS
Health information may be transmtted for about 12 seconds in every 750
second pewDad0y/TFiss, devi ce 102 may be enabl ed to keep tPrradals2@b/o8B8®ti me
and switch to a third or fourth node if it is determ ned that such Health
I nformation may soon be received. [0056)3ln another exanple, third and/or
fourth nodes may be inplenented to prevent one or nore of transition 2 10
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paranmeters, data accuracy, data age, etc.) and a randomtinme slot may be
chosen bef @Pera@iyeli acrass aeomrpiaryeadakie rumndo Qhgwng cAMMIte manner ,
device 102 may be enabled to continue to operate and generate periodic
posi ti on fiimpendnmtabighnstrigticnls 362 and/baothes lik¢ 0G6ihatidyn/datg sibrefdur t her
exanple but not limtation, third and/or fourth nodes may be operatively

enabl ed t o t5¢teBAl tin €FthR implévieaaitioRs, daitasliet 30Reha) inelirict d1IPbr ABBridfM
adversely affected should the node/operations be interrupted. For exanple,

third mdeog%aqre%ckr&gkg@? #fo | east one of an energency service node

operation, an assiste vi ce node operation, an extended receiver-ON node
operation, an initializing node operation, and/or the |ike. [0058] By way
of exanple but not limtation, third and/or fourth nodes may

[0061] Position locating circuitry 308 or portions there of may be part of radio

112. Position locating circuitry may, for example, be operatively enabled to
acquire SPS signal 310 transmitted by SPS 106. Position locating circuitry
may, for example, include a mode-switching portion 312. All or part of mode-
switching portion 312 may, for example, be operatively enabled to turn OFF/ON
or otherwise alter its function based, at least in part, on transition action 210
and/or transition action 212, respectively. Mode-switching portion 312 may, for
example, include at least one receiver having RF front-end circuitry 314, signal
processor circuitry 316, etc. Position locating circuitry 308 may, for example,
include all or portions of local clock circuitry 332, which may be calibrated with
or otherwise associated with SPS clock 334. SPS clock 334 may be received

and/or derived from SPS signal 310, for example.

[0062] As shown in this example, memory 306 may include or otherwise be
operatively enabled to store and provide instructions and/or information relating
at least one of the first mode 202, second mode 204, third mode 206 (optional),

and/or fourth mode 208 (optional).



be operatively enabled to support certain device rel ated operations that
may be adversely affected should the node/ operations be interrupted. For
exanpl e, wounidissssde 208 nay i nclude at | east one of a ®ETiUSR00YOYESIS
chargi ng node operation, a device communi cati ng node operation, a detected
devi ce novenent node operation, and/or bhe |like. [0059] Reference is now
made to Fig. 3, which is a block diagramis depicting an exenplary system

hown, - devitb88Th el drEiok BAT ke & pltpRush e B REncle o30E

position locating circuitry 308. Coptroller 302 or portjons there of may be
Part of 't adid reYe BT viohs Anddsy TRyt relgtig Kaat st B3 mAtE-or

nor eprocessing units 304. Controller 302 may include and/ or otherw se

oper at i vel pWl€BEGeREdN . WIB0B Maspbe perfPened®y nragessing uek dApite, i ncl ude
and/ or otherw se operatively access a conputer readabl e nedi um 360 havi ng
conput er | WetemEng #ld parnticakar trahsibioa &68n 210/212 oialydre prokeedndravthetwise/ dat a
stored thereon. In certain inplenentations, controller 302 may include all

or a porti @g féd ko pasitich Rsdatigcreltfy3®@32. [0061] Position |ocating
circuitry 3 or portions there of may be part of radio 112. Position
| ocating circuitry may, for exanple, be operatively enabled to acquire SPS
signal 3 10 transmtted by SPS 106. Position l|ocating circuitry may, for
exampl e, i IOPBAE aMgsacsvsiahinariest 338 Mma iore@mpleabs apergiely BRabied to
nmodesw t chi ng

consider one or more test conditions 322. In certain example, implementations

to initiate a transition action 210 (e.g., a switch from first mode 202 to second
mode 204) one or more non-timed test conditions may be considered and/or
combined as part of mode-switching test 320. By way of example but not
limitation, such non-timed test conditions 322 may include: a first test condition
322-1, wherein wireless signals of at least a first threshold signal strength have
been acquired from a first set of space vehicles (SVs); a second test condition
322-2 wherein wireless signals of at least the first threshold signal strength have
been acquired from at least a first threshold number of SVs; a third test
condition 322-3 wherein wireless signals of at least a second threshold signal
strength have been acquired from at least a second threshold number of SVs; a
fourth test condition 322-4 wherein SV position information is accessible for at
least the first set of SVs; a fifth test condition 322-5 wherein no additional SV
position information is currently being received for any of the first set of SVs; a
sixth test condition 322-6 wherein no SVs are being acquired; a seventh test
condition 322-7 wherein an error associated with a current position location as
determined based, at least in part, on at least a portion of the wireless signals

associated with the SPS does not exceed a position location error threshold; an



portion 3 12 may, for exanple, be operatively enabled to turn OFF/ ON or
otherwi se alter its function based, at least in part, on transition action
2 10 and/woO 200%r3839%%i on acti on 212, respectively. Mde- sRCTAis2009/0p8318i on 3
12 may, for exanple, include at |east one receiver having RF front-end
circuitry 314, signal processor circuitpy 3 16, etc. Position |ocating
circuitry 308 may, for exanple, include all or portions of |ocal clock
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and/or information relating at |east one of the first node 202, second node
204, thirdHasile ipemedpriivAal gurrenity keing seeaivedhisd@nyad the SMsonal ) . [ 0063]
Menory 306 may include or otherwi se be operatively enabled to store and
provide instructions and/or information relating to at | east one
nodesw t chi st i.C f ' ' 4 to
det er mi ne i[pggg]gar 't:ég%%aaﬁrqﬁte f g%fsél%ﬁ %ﬁrﬁﬁqr@%ﬁggr?g}ﬂ 5%@@%@%;’)29% d or
ot herw se plied to position |locatin Lreuitry 308. [0Q64 de;. s\, t chi ng
Cest 320 iy saErea AR TSt B8 cofiin oy EMAMIL s NG e ot abEN RS hor e
test conditions 322. In certain exanple, inplenentations to initiate a
t ransi ti on aagttheeighth destecandition 324-8 @ndratdamstianstompaee obipetfgudiaéesid node
204) one or nore non-tined test conditions nmay be considered and/or

condition 322-4 and/or the fifth test condition 322-5 are determined by controller

302 to be TRUE. For example, another mode-switching test may be satisfied if
such a first portion of the mode-switching test is satisfied and if at least one of
both the second test condition 322-2 and the sixth test condition 322-6 are
determined by the controller to be TRUE and/or the third test condition 322-3 is
determined by controller 302 to be TRUE. Some additional examples for such
tests, test conditions, and/or combinatorial decision processes are presented in

subsequent sections.

[0066] As shown in the example implementation of Fig. 3, to support the
mode-switching test 320 and/or certain test conditions 322, memory 306 may
also include future SV position information 324, position location information
326, position location error information 328, and/or one or more threshold

values 330.

[0067] Device 102 may include a communication interface 350 which may be
operatively enabled to connect device 102 to network 104 and/or other like
resources. As shown in this example, communication interface 350 may

include a transceiver 352 and/or the like to support wired and/or wireless



conbi ned as part of node-swi tching test 320. By way of exanple but not
limtation, such non-tinmed test conditions 322 may include: a first test
condi t i orwB289911585%herei n wi rel ess signals of at | east &CTiussao9isseshol d
signal strength have been acquired froma first set of space vehicles
(SVs); a second test condition 322-2 whggein wirel ess signals of at |east
the first threshold signal strength have been acquired fromat |east a

first threshgl uﬁ'iggf?cg{s.ﬂg S%Y?h c@rtéinii@%tl%rﬁéétﬁgﬁﬁg,iéﬂeogr r%é)fé ?es‘é‘{&ﬁﬁﬁiitian

wirel ess signals a ‘secon si ghal r en ave been

acquired fr at least a seco t hreshol d nunber of SVs; a faourth test
Condi 1 on 393 HOKREESSRCBIFLUAN e RS BF ST Sioa B BEERRI Bl dora: | east
the first set of SVs; a fifth test condition 322-5 wherein no additional SV
posi tion i BX8MRKE.i@MMyNicatier Mtelfaeemay betepleaented tasyprst aneperation set

of SVs; a sixth test condition 322-6 wherein no SVs are being acquired; a
sevent h t esissociatid witim tlH&P206 whdfoeifourdm mexdec20& 8 wb cnaat leddwo tahmedeur r ent
position | ocation as determ ned based, at least in part, on at |east a

portion of shWiehitgrteberfiud, St nrRySsehitaditistind traRsitishactes 2 10a¢ndgesceed a
position | ocation error threshold; aneighth test condition 322-8 wherein

the positi ﬁ’ébq]fbctﬂeiiﬁﬂiaﬁbﬁ Bp}rgﬁgigéﬁgg\%ﬁ epbly operating in the first node;

and/or a ninth test condition ereln Satellite Health information is
not currently being received for any of the Svs. [0065] For exanple, at
| east a first portion of node-switching test 320 may be satisfied if the
first test [0068] ti Davisg202 manintludeasseemtérfaces 838 eidéh may 822-7 and t he
eighth test condition 322-8 and at |east one or nore of the fourth test
operatively enabled to at least receive user inputs. For example, user inputs
may be received through a keypad, keyboard, mouse, button, microphone,
camera, etc. In certain implementations, one or more test conditions 322 may
be associated with a user input. For example, a user input may initiate an
operation associated with third 206 and/or fourth mode 208 that may lead to a
mode-switching test failure, which may prohibit initiating transition action 210

and/or lead to the initiation of transition action 212.

[0069] Device 102 may include a motion detector 344 which may be
operatively enabled to determine whether device 102 may be moving and/or
may be stationary. For example, motion detector 344 may include an
accelerometer, gyroscope, etc. In certain implementations, one or more test
conditions 322 may be associated with such motion detection. For example,
detected movement and/or a stationary status may initiate an operation
associated with third 206 and/or fourth mode 208 that may lead to a mode-
switching test failure, which may prohibit initiating transition action 210 and/or

lead to the initiation of transition action 212.



condition 322-4 and/or the fifth test condition 322-5 are determ ned by
controller 302 to be TRUE. For exanple, another node-switching test may be
sati sfi edwpDfRoeusks9a first portion of the node-sw t chi ngPCedaiS2608/0¢s818 sfi ed
and if at |east one of both the second test condition 322-2 and the sixth
test condition 322-6 are determ ned by pjpe controller to be TRUE and/or the
third test condition 322-3 is determ ned by controller 302 to be TRUE. Sone

addi ti onal |l e ch. ¢ ndi.LJ \ onbi nat ori al
deci si on pr[@QZQEeSBSQ@ép}?’?s@ﬁ@i‘ﬁ%e éﬂp?)’é”eeg%gﬁwsgﬁ%‘@%%%e] As shown in
t he exanple inmplenentation of Fig. 3, to support the mpde-sw tching test
320 and/ or OPEFEN PRaRIEE i GPRTEHIL0 B EXBRIRb POWSDROMSS 42s J QrrfoTARIISS it ur e
SV position informati on 324, position location information 326, position
| ocati on ePoyeristPBlyndQ Byaydngudemaesr noere rechatgeabinbaligriasoniaeliks, 330.
[ 0067] Device 102 may include a comunication interface 350 which may be

oper at i vel andradwerdsduoce 34 ecdy ielldeea t02esmondgwn&rge@ddapbtroln oetiain | i ke
resources. As shown in this exanple, comunication interface 350 may

include a GmpRPESItEBONS DheBIIhoFe d3€cohdiBoh OISR PREY be WsSslataddies such
wi r el essConmmuni cati ons. Her e, In certaln | rrpl enentations, one or nore test

condi L1 ons 3RO ARSI PeahHIIT BbiEOTIYN EBhhaRey Y o! T ace

350. For exanple, conmu _ nterface ma e Inplemented to support an
gprer;gtels\(l)\jnt a&‘?‘??/\%g's%h%de g\ﬁé Qnto%eFaC{io%ogss%%ga/tgé V\}cit%%}rg Zré%daen 8r8 fotljnﬁtmo 4 lead to
208 that may lead to a mode-switching test failure, which may prohibit initiating

transition action 210 and/or lead to the initiation of transition action 212.

[0071] Reference is now made to Fig. 4, which is a flow diagram illustrating
an exemplary method 400 that may, for example, be implemented in device 102

and/or the like.

[0072] At block 402, device 102 and/or a portion thereof may be operatively

enabled to operate in a first mode to acquire wireless SPS signals.

[0073] At block 404, device 102 and/or a portion thereof may be operatively
enabled to switch from the first mode to a second mode based, at least in part,
on at least one mode-switching test being satisfied. Such mode-switching test

may be based, at least in part, on at least one non-timed test condition.

[0074] At block 406, device 102 and/or a portion thereof may be operatively
enabled to operate in the second mode while maintaining local clock information

that may be substantially calibrated with a clock associated with the SPS and



test failure, which may prohibit initiating transition action 2 10 and/or
lead to the initiation of transition action 2 12 . [0068] Device 102 nmay
i ncl ude awogee9/isst9er f ace 338 which nmay be operativel y emrablusdoowosssis | east
receive user inputs. For exanple, user inputs may be received through a
keypad, keyboard, nouse, button, micropbgne, canera, etc. In certain

i npl enentations, one or nore test conditions 322 nay be associated with a
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test fail ur hibit initiating transition action 210 and/ or
lead to thé& @H%?%FHHH&&&?E’%H@QC{% on action 2 12 . [0069] Device 102 may

i nclude a notion detector 344 which may be operatively enabled to determ ne
whet her device 102 may be noving and/or may be stationary. For exanple,

noti on det qobps] 34At Bk 408! HEGCEN 0GR/ G £ PBE RN thEM A FEHPEe oEbFatlvb
certain inplenentations, one or nmore test conditions 322 ‘may be assdci at ed

Wi th such %%b@&st@estvﬁ%h' ok the g{n?éo et@%@%&%é{?&@%@@ atf éé% tin 2

stationary sta may 1n erati on associ 206
and/or fourth npde 208 t 0,a rmde ng.test .fai e, which
may pr ohi biREy ﬂmana%%rencsr?ga R moRE R B R ES Lhgr drarTaied @%}'Oeﬂh%’f%-
initiation of transition action 2 12 .[0070] Device 102 may include a power
supply 340 which may be operatively enabled to connect to an external power
source 342.[06?6] €x88RleCexample mode-switching tests and test conditions will now be

presented that may be implemented in device 102 for use with SPS 106

including GPS. These are but a few examples and as such are not intended to

limit claimed subject matter.

[0077] In certain implementations, of device 102, power consumption is an
important performance consideration. The techniques provided herein may be
operatively enabled to allow certain devices to operate with reduced battery

usage without significantly compromising on performance in terms of accuracy

and/or response times.

[0078] As described herein, certain modes themselves and/or by selectively
switching between certain modes may reduce the power consumption by
turning selected portions of RF related circuitry and/or other associated
hardware ON and OFF. Thus, for example, one or more modes may be

selectively enabled as needed to decode or not to decode navigation.

[0079] As described below, the techniques herein may perform particularly

well if the wireless SPS signals 310 are strong enough to be observed within a



power supply 340 may include one or nore rechargeable batteries or the

| i ke, and power source 342 nmay include a correspondi ng charger/adapter. In
certain iWpl2emerss®ti ons, one or nore test conditions 32PCRays2p9/0a883®Ci at ed
wi th such connections/chargi ng/ power status. For exanple, if device 102 is
connected to power source 342 an operatpgn associated with third 206 and/ or
fourth node 208 that may lead to a node-switching test failure, which may

prohi bit initiat] transifi [ - 0 | nitiagion of
transiti on%?%l: ﬁ%pﬁ%r@é .r}%l[@8&Q?ﬁ%fog{%eﬁégnﬁ@%eg{ﬁﬂhéﬁ%’(%homhﬁgTéVQ{,C%\'/\'ﬁqt chis a
flow diagram.illustrating an exenpl ary met hod 400 t hat ,..for exanple, be
i npl ement edCHHIGRS TEY R LY SONIRLO W&P”W@?gﬁ’” )&f't%Bngiénﬁ'ﬁéf‘tllﬂevi ce 102
and/or a portion thereof may be operatively enabled to operate in a first
node to acd@ffiectngwpsities domtigndixgitaes angoo 28FURCY biHsuke\wu4in eestdite 102
and/or a portion thereof nmay be operatively enabled to switch fromthe
first node sitoaorseihensl maydee bastight dedrabletiant in penfamignoersiate B¥asgnalae
node-swi t ching test being satisfied. Such node-switching test may be based,

at | east i yr@abt acQiiret vérgasitenaeey.Neot ddquRedtvisile §ONEE 1D2Mmay B8 GHF A bl ock
406, device 102 and/or a portion t her eof may be operatively enabled to

operate in 155%% nqwj% [ | It al o Laf ormati on t hat
may be subgt%gﬁ%i a P@gca [ rzg?jédmwég%amaﬁt@g@%r{é%@gi’ g{)g%bp\nb% t he SPS
andwhi l e either not acquiring .wreless signal s _or _acquiri W rel ess
Signal s | oSRarrERenRaY S jSeh e} froBe fidiymay be tbtined froni extended
acquisition operations (e.g., remaining in first mode 202, third mode 206, and/or

possibly fourth mode 208). Moreover, carrier phase measurements may not be

obtained since data-decoding may not be continuous.

[0080] Another potential affect of such mode-switching techniques may be
that SV signals may not be acquired due to a limited duration with an RF ON
period. For example, SV signals may not be acquired if a search operation
coincides with an RF ON period. Thus, such affects may place additional test
conditions on such mode-switching. For example, a test condition may be
established such that mode transition 210 may occur if there are no unknown

SVs and/or the search strategy is not engaged in an initial SV search.

[0081] In certain example implementations, there may be a chance that the
search space exceeds a search capacity. However, an exception may occur,
for example, if there are enough signals from SVs, which have been found to be
strong, mode-switching may proceed if an accurate enough position fix may be
determined. For example, in certain implementations a condition test may be

established such that mode transition 210 may occur if at least six GPS SVs



[0075] At block 408, device 102 and/or a portion thereof may be operatively
enabled to switch fromthe second node to the first node based, at |least in
part, on W0 20e¢I8I9ence of a node-switching event (e.g., PCTAIS2000/0¢881&8Ct | ON
212). [0076] Sonme exanpl e node-swi tching tests and test conditions will now
be presented that may be inplenented ingdevice 102 for use with SPS 106

i ncl udi ng GPS. These are but a few exanples and as such are not intended to

limt clai j.ec te s -t ah nyj g evi ce
102, pover TSR SURBERRIOEL Snath obt St A R MR E U HIE m et
t echni ques prqvi ded herein may, be operatively enabled to al|ow.certain
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conprom sing on performance in terns of accuracy and/ or response times.
[0078] As @xeomieda ceeps implementationgoaesettransionet0 aay/ancupif adlel ecti vel y
swi tching between certain nodes may reduce the power consunption by turning
sel ect ed papplicaide GPRS\edratiach dedicatedriyackndhofor @t fearst asxsafchatGHS Bfsdwar e
ON and OFF. Thus, for exanple, one or nore nodes nay be sel ectively enabl ed

as needed tiRatdReqde dudidibd tracdervessigis oaki lkast 89EBMzAs descri bed bel ow,
the techniques herein may performparticularly well if the wireless SPS

signals 310 are strong enough to be observed wthin aspecified period. As

ment i oned, one%ﬁgtential benefit of such node-sw tching techni ques nay be a
reduction i[A08ler Th® gxampliasorbaMe #iialseithase pelgwt may provide non-timed

test conditions that may be considered in determining as part of a mode-

switching test if a mode transition 210 may occur.

[0083] For example, first test condition 322-1, wherein wireless signals of at
least a first threshold signal strength have been acquired from a first set of SVs,
may be operatively enabled for an exemplary GPS implementation such that all
applicable SVs with CN, > 24 dB-Hz have GPS Time set (e.g., the CodePhase,

BitPhase and Integer Millisecond is known for each SV).

[0084] For example, second test condition 322-2 wherein wireless signals of
at least the first threshold signal strength have been acquired from at least a
first threshold number of SVs may be operatively enabled for an exemplary
GPS implementation such that there are at least four strong enough SVs (e.g.,
with CN, > 24 dB-Hz). Thus, by way of example but not limitation, a first
threshold number of SVs may be four, and a first threshold signal strength may
be at least 24 dB-Hz. In other implementations, a first threshold number of SVs
may be less than or greater than four, and/or a first threshold signal strength
may be less than or greater than 24 dB-Hz. For example, in certain

implementations, the first threshold signal strength may be between 24 dB-Hz



affecting position location fix tinmes and/or accuracy. However, in certain

situations there

may be a slight degradation in performance since SV

signal s awe 20e158%9qui red very often (e.g., not acquiredPpPamiuseoodoyisee 102
may be OFF as part of second node 204). In certain inplenentations, code
phase neasurenents may be noisier than ghose that may be obtained from

ext ended acquisition operations (e.g., remaining in first node 202, third
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measur enent’s
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[ 0080] Anot her_potential affect of such node-sw tching techni ques nmay be

that SV si @4ve

may not be acquired due to a limted duration with an RF ON

period. For exanple, SV signhals may not be acquired if a search operation

coincides with a

n RF ON period. Thus, such affects nay place additional

test condi tfpp8s] ONFEEXRrAPIAE tHIY feShEAUItiBIPB222ARRERIn HireRSs s‘?@rﬂﬂé bfap may
be established such that node transition 2 10 nay occur if there are no

k SV: ; j j ik al SV
seor o, (00T A Feoelb AL AR Rk RePEbeSRaRaRf ey B! fesl 2

that the search

nment ations, € a chance

occur, 1oy SERANAREOSHRIO TGRS L BIAHOC parial Vel AP &Gk or B S HADR been

found to be stro

position fiGPaHY

ng, node-sw tching may proceed if an accurate enough

Plsenerdatiomsrel that et leashsin |Ys iimd@@ip@t&idrfraquﬂﬂgaﬁ%@éﬂgﬁg)ns a

condition test may be

enough

a secon

(e.g., with CN, > 35 dB-Hz). Thus, by way of example but not limitation,

d threshold number of SVs may be six, and a second threshold signal

strength may be at least 35 dB-Hz. In other implementations, a second

threshold number of SVs may be less than or greater than six, and/or a second

threshold signal strength may be less than or greater than 35 dB-Hz. For

example, in certain implementations, second threshold number of SVs may be

between five and eight, and/or second threshold signal strength may be

between 35 dB-Hz and 40 dB-Hz.

[0086]

For example, fourth test condition 322-4 wherein SV position

information is accessible for at least the first set of SVs may be operatively

enabled for an exemplary GPS implementation such that Ephemeris and/or

predictive orbital model information (e.g., XTRA Almanac Corrections, etc.) for

all applicable SVs with CN, > 24 dB-Hz is known. Thus, by way of example but

not limit

ation, a first set of SVs may be identified as having a signal strength of a

particular strength. In other implementations, a first set of SVs may be

identified in other manners, e.g., a set number, availability, applicability, range,

direction, angle, etc.



established such that node transition 2 10 may occur if at |east six GPS
SVshave strong enough signals (e.g., at least 35 dB-Hz). Here, the signals
may be uswo 20@/g83we sone margin to isolate faulty neasuPemarse@9iofisspossi bl e.
Thus, for exanple, in certain inplenentations, node transition 2 10 may
occur if all applicable GPS SVs are in gpdedicated track, and/or at |east
six of the GPS SVs that are in a dedicated track have signals of at |east

35 9B v BB TAE L SATRIER, P HB3R0 biRal D el F B ARy

non-timed t it e cons red TSR ng as part of
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a first threshold signal strength have been acquired froma first set of
SVs, may b@xamgbut/@@tylIrelﬂf@tmne@uefmcoaﬁcmmrmqﬂmav islegdreaitken yRitaluch
that all applicable SVs with CNO > 24 dB-Hz have GPS Tinme set (e.g., the
CodePhase, iBotrRataredarided froegephdvhélis ardiondome sdimiandéatar traesrhitted)oy th@084]
For exanpl e, second test condition 322-2 wherein wireless signals of at

| east the f3vsand/bBr 6adiRl thicingnain GériveidtdmREEicHRs Malsss.r Ricdriaxm at | east
a first threshold nunber of SVs may be operatively enabled for an exenplary

GPS i npl engy t h SVs
(e.g., with %ﬂ%ﬁlé’ﬁaéﬁéﬁ% Eé; #Eﬁér@c yr?{/\ng%/rrﬂo %@Xrg :'JﬁeCl%d% 0 ?ﬁ{}ﬂﬁl&f ation,
first thre number S four t hr es nal
trength PG PagiotoR (el Ty B aued Sifutald %%04“ & o
t hreshol d nunber of SVs

hours from the TOE (time of ephemeris).

[0088] For example, fifth test condition 322-5 wherein no additional SV

position information is currently being received for any of the first set of SVs

may be operatively enabled for an exemplary GPS implementation such that if

sub-frames 4 and 5 are being transmitted then there may be no need to receive

and decode such because such Ephemeris (EPH) information may be

transmitted in first 3 sub-frames.

[0089] For example, sixth test condition 322-6, wherein no SVs are being
acquired, may be operatively enabled for an exemplary GPS implementation
such that there may be no applicable SVs in a search list(s), e.g., all applicable
SVs may be being subjected to one or more dedicated tracking operation(s)

and/or the like.

[0090] For example, seventh test condition 322-7 wherein an error
associated with a current position location as determined based, at least in part,
on at least a portion of the wireless signals associated with the SPS does not

exceed a position location error threshold may be operatively enabled for an



may be |l ess than or greater than four, and/or a first threshold signal
strength may be | ess than or greater than 24 dB-Hz. For exanple, in certain
i mpl ementwiDi2009515839%e first threshold signal strength napChash@onessns 24

dB- Hzand 30 dB-Hz and/or the first threshold nunber of SVs may be between
three and five. [0085] For exanple, thigg test condition 322-3 wherein
wireless signals of at | east a second threshold signal strength have been

acquired fr - 1 hr f Lopne | vel y
cnabl cd o AHESINET S o REEER bR RERN Rt R BRroRaL s TRYABATERL T,
dedi cated t I.ng .are strong enough (e.qg., wWth CNO.> 35 dB-Hz). Thus, by
ey of exatHERR ek ohfemostetant Sodntet AT B R 1556 (a0 SHny b
six, and a second_threshold signal strength may be at |east 35 dB-Hz. In

ot her i npl énglarsat Tlwss byaway ebaxampledadial limiteben, aposiioniecatien eredys t han or
greater than six, and/or a second threshold signal strength may be | ess

t han or gr dlatesholdhrany 38 G(BmdtersFdn othaanmiptsmemtatiens,aa positiph &roatbatarns,
second threshol d nunber of SVs may be between five and ei ght, and/or second

threshol d shi@RRbldshag BatIBssBaer drebeeRas 50dRetdrs.apgr ékarfBrelithe [ 0086] For
exanple, fourth test condition 322-4 wherein SV position information is

I bl ~At | ; ' | ed f
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orbital rmorlr%telrsngr(])dr rmb'rr%]teffse.' g., XTRA Al manac Corrections, etc.) for

[0091] For example, eighth test condition 322-8 wherein the position locating
circuitry is currently operating in the first mode may be operatively enabled for
an exemplary GPS implementation such that the navigation radio may be
determined to not be in an extended receiver ON mode (e.g., not trying to
decode EPH). For example, eighth test condition 322-8 wherein the position
locating circuitry is currently operating in the first mode may be operatively
enabled for an exemplary GPS implementation such that the device may not be
supporting an E911 scenario (e.g., control plane (CP) UE assisted, CP UE
based, and CP MS-assisted E911), and/or an MS-Assisted /UE-assisted
scenario (e.g., for E911, or the like wherein accuracy and timing, and call may
be more important than saving power). Additionally, eighth test condition 322-8
may also consider if any other modes and/or operations, such as, e.g., those

presented herein with regard to third mode 206 and/or fourth mode 208.

[0092] For example, ninth test condition 322-9 wherein Satellite Health

information is not currently being received for any of the SVs.



all applicable Svs with CNO > 24 dB-Hz is known. Thus, by way of exanple
but not limtation, a first set of SVs may be identified as having a signal
st rengt h Wb 2009p&839% cul ar strength. I n other inplenentatipomaiS2@9fissss set of
SVs may be identified in other manners, e.g., a set nunber, availability,
applicability, range, direction, angle,3gtc.[0087] As used herein, "SV
position information" may include correction information associated with at

eaet one BB BT RON 8 BE kAt Bt S0 Ly e

limtation, correction i u

I nformation derived fromepheneris. and/gr sone simlar_data transnmtted by
the Sve andPBIDIRE®IN SHriamHIOPIGEEAIRET | B QGRS Iy ESHEPRRRN |
certain exanpl e inplenentations, correction information may include, for
exanpl e, EpRentand seapad teaticondiinat32#ay may be aampinadel® pdHce aVvist tapt v
period of + or - 2 hours fromthe TOE (tine of epheneris). [0088] For
exanpl e, ficbhtditibasi22:tndot stoowBPEhéreivindoeexampleaddiclesssEgnay opasdaisba
information is currently being received for any of the first set of SVs may

be operati ¥ipdtithizmblesighalrstishgits EPE Bek¥n GRguire® o at kb4 fitdtehrdshald | f
sub-frames 4 and 5 are being transmtted then there may be no need to

recei ve an m SHeh ™ ' | may be
transm ttegmi n iq}ﬁst 3 Ig%ﬁ?f}%%@ﬂl%?g@%ﬁ@ﬁ%&@gé?ﬁ%? tee',sf'.é?r;i(c?ﬁ&f[\ ggtzmgondi tion
S O e el o R RV it 50 BT b Gion %P 8nR% ith 8 dorRRN 8551 O a0
5 to indicate that SV signal strength may be sufficient but that applicable
Ephemeris information may be unavailable and/or new Ephemeris information

may be being transmitted.

[0094] The methodologies described herein may be implemented by various
means depending upon the application. For example, these methodologies
may be implemented in hardware, firmware, software, or a combination thereof.
For a hardware implementation, all or part of device 102 may be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors,
controllers, micro-controllers, microprocessors, electronic devices, other
electronic units designed to perform the functions described herein, or a

combination thereof.

[0095] For a firmware and/or software implementation, the methodologies
may, for example, be implemented with modules (e.g., procedures, functions,

and so on) that perform the functions described herein. Any machine or



such that there may be no applicable SVs in a search list(s), e.g., all
applicable Svs may be being subjected to one or nore dedi cated tracking
oper ati orwero@idsn the |ike. [0090] For exanple, sevenPhTiUuS31090e83d$ti on
322-7 wherein an error associated with a current position |ocation as
determ ned based, at least in part, on g least a portion of the wireless
signal s associated with the SPS does not exceed a position |ocation error

t hreshol d rativel y. g f - Wreell tation
such that CREAe T EREbe Bl ARy in R Bl etk PR e of the
nost recent ¢ ut.ed positjo I X be less th 50 neters. Thus, by way
of exanp! ¢ IHRETHRNG Be e hEHolg s aeq BROTEEal diPr &I UMD mmy be
50 meters. In other inplenmentations, a position |ocation error threshold
may be | es$ofdRaRr distigicdans and ipdferstatashay ke stased éx a1ginery, faiexgpwiei on
| ocation error threshold may include a threshold HEPE be between 30 neters
and 100 netreersory 808 lIgndrexecexedrpy @rocasgimgunie304 oootherilika cB2ait8wither ei n t he
position locating circuitry is currently operating in the first node may be
operativel yegrabjed for an exenplary GPS inpl enentation such that the
navi gation radi o may be determ ned to not be in an extended receiver ON
node (e.g., not trying to decode EPH). For exanple, eighth test condition
322-8 wherein the position |ocating circuitry is currently operating in the
first node [#896be 8§@ﬁ§ﬂih¢é¢'9 tead@ednedonaretsie ipray yyrePef IoRgItef@nt at i on
such that the device may not be
short term, volatile, nonvolatile, or other memory and is not to be limited to any
particular type of memory or number of memories, or type of media upon which

information may be stored.

[0097] In certain exemplary implementations, the functions described herein
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 more instructions or code on a computer-readable
medium (e.g., 360). Computer-readable media includes both computer storage
media and communication media including any medium that facilitates transfer
of a computer program from one place to another. A storage media may be
any available media that can be accessed by a computer. By way of example,
and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other medium that can be used to carry
or store desired program code in the form of instructions or data structures and
that can be accessed by a computer. Also, any connection is properly termed a

computer-readable medium. For example, if the software is transmitted from a



supporting an E91 1 scenario (e.g., control plane (CP) UE assisted, CP UE
based, and CP Ms-assisted E91 1) , and/or an Ms-Assisted /UE-assisted
scenari o WO.2009/158391 E91 1, or the |i ke wherei n accuracypramaseéoriongsi1s and
call may be nore inportant than saving power). Additionally, eighth test
condition 322-8 may al so consider if anygother nodes and/or operations,
such as, e. those presented herein with regard to third node 206 and/ or

g.,
o o, LR e oy b S TS B

Satellite t1on i or “any’ of the

SVs.[0093] T ] .e. of he . | t iti 22 ab b
Sy nod | st el digidlsviascaeaIne Dsihay ioptssisTinologies Soth adr) °
y

condition 322-1 and second test condition 322-2 may be conbi ned to produce
a first tedtfrareddiadiaramgpmicrowayedhesibevepaspkealle, figasopticaple twisted| ess
signals of at least a first threshold signal strength have been acquired
from at | eaqsir, B3, 0s witchesssteohiologiesesuchfasSkFardd) radibeane xaonovwave are

i npl enentations, first test condition 322-1 nmay be conbined with fourth

test condi ih@uded #r theadtdinflonf dffrhBdiLE IDiSK BAY isy) a83bedhdreini, HblkdRise t hat SV
signal strength may be sufficient but that applicable Epheneris information

b : . h o . . . :
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b i . di. t lication. FE l e, . th
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conbinati O%istcgerregl(?gduce data optically with lasers. Combinations of the above should

also be included within the scope of computer-readable medium.

[0098] While certain exemplary techniques have been described and shown
herein using various methods and systems, it should be understood by those
skilled in the art that various other modifications may be made, and equivalents
may be substituted, without departing from claimed subject matter. Additionally,
many modifications may be made to adapt a particular situation to the teachings
of claimed subject matter without departing from the central concept described
herein. Therefore, it is intended that claimed subject matter not be limited to the
particular examples disclosed, but that such claimed subject matter may also
include all implementations falling within the scope of the appended claims, and

equivalents thereof.



For a hardware inplenentation, all or part of device 102 nmay be inpl enented
within one or nore application specific integrated circuits (ASICs),

di gi tal swg@nraty/is89dessors (DSPs), digital signal proces®CngiSd@9ioessss
(DSPDs), programmabl e | ogic devices (PLDs), field programmabl e gate arrays
(FPGAs), processors, controllers, mcroggontrollers, mcroprocessors,

el ectronic devices, other electronic units designed to performthe
functions described herein, or a conbination thereof. [0095] For a firmnare
and/ or software inplenentation, the nethodol ogi es may, for exanple, be

i npl enented with nodules (e.g., procedures, functions, and so on) that
performthe functions described herein. Any machi ne orconputer readable
medi um t an@UAIMSEnbodyi ng i nstructions may be used in inplenenting the

met hodol ogi es descri bed herein. For exanple, software codes or instructions
and other data may be stored in nenory, for exanple nenory 306, and
executed by processing unit 304 or other like circuits within device 102.

[ 0096] As %aed.herein the term"nmenory" refers to any type of long term
short  t er mVRli§3@edi8nvol atile, or other nenory and is not to be linited
to any particular type of nenory or nunber of nenories, or type of nedia
upon which information may be stored. [0097] In certain exenplary

i npl enentations, the functions described herein may be inplenented in
hardware, software, firmware, or any conbi nation

1. An apparatus comprising:

position locating circuitry operatively enabled to acquire wireless signals
associated with a satellite positioning system (SPS) if operating in a first mode,
and to maintain local clock information and to either not acquire said wireless
signals or acquire said wireless signals less often than during the first mode if
operating in a second mode; and

a controller operatively coupled to said position locating circuitry and
operatively enabled to selectively switch said position locating circuitry from said
first mode to said second mode based, at least in part, on at least one mode-
switching test being satisfied, wherein said at least one mode-switching test is

based, at least in part, on at least one non-timed test condition.

2. The apparatus as recited in Claim 1, wherein said maintain local clock

information is substantially calibrated with a clock associated with said SPS.



thereof. If inplenented in software, the functions nmay be stored on or
transmtted over as one or nore instructions or code on a conputer-readable
medi um ( ewQ.2009368394 Conput er -readabl e nmedi a i ncl udes boPhTASEPINEEB1St Or age
medi a and comuni cati on nedia i ncluding any nediumthat facilitates
transfer of a conputer programfrom onegplace to another. A storage nedia
may be any avail abl e nedia that can be accessed by a conputer. By way of

e o Li i tat] | € . ; RAM
Rov EEPRoN Co TR A BB P ERCT I SARREs AR I BR R RTk D0 o
ot her magn«?ti c stgrage devi ces, or ane% fc_)t her medium that can be used to
carry or sterEOIdLANEPIRRSSAh 8BRIENEL  he form of instructions or data

structures and that can be accessed by a conputer. Al so, any connection is
proper |y terned adfirsbigsticenditien udigreinnitrless sivbalsaateast & first heesfwid ware i s
transmtted fromawebsite, server, or other renote source using a coaxi al
cabl e, fi beignabsirengthlthase bheersaeglirem fromd finst aét cfldpace vahiclés (BVE)DSL) , or

wi rel ess technol ogi es such as infrared, radio, and m crowave, then the

coaxi al cable, fdhmjonarbsCcoirimich whidkeih QoreRRds’ sighits of at |aist 8higFFst
technol ogi es such as infrared, radio, and mcrowave are included in the

definition i ] i i i he act disc
(CD, | asertﬁ)rf(?isggf,éj é(; t?'?éﬁ%%gﬁgﬂag%%?? %Iéqgiﬁésjfartglﬁf% %P%ﬂcg?@%)ﬁ,%sﬁﬂggpy di sk
and bl u-ray di s¢ ﬁﬁ@e di sks usual |y reproduce data magnetically, while

di scs repr Hmtée At Sopti cally with lasers. Conbinations of the above

shoul d al so be included within the scope of conputer-readabl e nedi um
a third test condition wherein wireless signals of at least a second

threshold signal strength have been acquired from at least a second threshold
number of SVs;

a fourth test condition wherein SV position information is accessible for at
least said first set of SVs;

a fifth test condition wherein no additional SV position information is
currently being received for any of said first set of SVs;

a sixth test condition wherein no SVs are being acquired;

a seventh test condition wherein an error associated with a current
position location as determined based, at least in part, on at least a portion of
said wireless signals associated with said SPS does not exceed a position
location error threshold;

an eighth test condition wherein said position locating circuitry is
currently operating in said first mode; and/or

a ninth test condition wherein Satellite Health information is not currently

being received for any of at least said first set of SVs.



[0098] While certain exenplary techni ques have been described and shown
herei n using various nethods and systens, it should be understood by those
skil | ed iwoOtb@/1#8394t hat vari ous ot her nodifications nmayPo@/usaee/,4ssmsl
equi val ents nmay be substituted, w thout departing fromclainmed subject
matter. Additionally, many nodificationggmay be made to adapt a particul ar
situation to the teachings of clainmed subject matter w thout departing from

the central, con t i.hed I T o L LS t hat

cl ai ned sulg'j'ect G@;&t?;gfr%?%{%{sb%serq%ﬁ%&tﬂ;glqlﬁe{,,ﬁ&ﬁ%@r} %ilﬁkgtréﬁe%gﬂ%?qggﬁ%ki scl osed,
but that sych clained subject. mgtter | so include all ipnpl ntations
fal ling wi LHEPRES SRR e0t [Stip Pt MedB eI dRg O SR SeEAnrbi Brgiiol

t hereof . CLAIMS What is clained is: 1. An apparatus conprising: position

| ocati ng cisigngl strenatbds &t least pociabized to acquire wirel ess signals
associated with a satellite positioning system (SPS) if operating in a

first node, and to maintain local clock information and to either not
acquire said wireless signals or acquire said wireless signals |ess often

than during. t he THer gdparatle d reened #i Cim B whérefradeBBdsie anshia figsint r ol | er
operatively coupled to said position locating circuitry and operatively

enabl ed 10 SRLAGH FhHecuf $08 BRILHIsROS 4N BB Grfig Yid Bicdipm sai d

first node to said second node east in part, on at least one

modeswi t Chltrq]r%shold number of SVs comprises at least five SVs.

6. The apparatus as recited in Claim 3, wherein said SV position
information comprises at least one of ephemeris information and/or correction

information.

7. The apparatus as recited in Claim 6, wherein said correction information

comprises predictive orbital model information.

8. The apparatus as recited in Claim 3, with said sixth test condition
wherein no SVs are being acquired comprises said SVs being subjected to one

or more dedicated tracking operations..

9. The apparatus as recited in Claim 3, wherein said position location error

comprises a horizontal estimated position error (HEPE).

10.  The apparatus as recited in Claim 9, wherein said position location error

threshold comprises a threshold HEPE of between 30 meters and 100 meters.



test being satisfied, wherein said at | east one node-switching test is
based, at least in part, on at |east one non-tinmed test condition. 2 . The
appar at uswa009%issi9ed in Claim 1, wherein said maintain POTAIS2a000¢4818
information is substantially calibrated with a clock associated with said
SPS.3 . The apparatus as recited in Capyp1l, wherein said at |east one
non-tinmed test condition conprises at |east one of: a first test condition
wherein wireless signals of at least a first threshold signal strength have
been acquired froma first set of space vehicles (SVs); a second test

condition wherein wireless signals.of at least said f,irst threshold, signal
Strengt h hade. bAds SRTIRREAS FORPIN CIAIEYS Vool SER (LSTOPHE IAGEIOTST Sve:
a third test condition wherein wireless signals of at |east a second
t hr eshol d $iagh&Ridssacengtmodenandhwhareit §aidrsesonddnede crewsises ageduser
t hreshol d nunber of SVs; a fourth test condition wherein SV position

i nf or mat i opover acads 51 Whiehfableadt d mation easdidfpositiorsietatiig S8vsyitra fifth test
condition wherein no additional SV position information is currently being

recei ved f @pepativedf esathléd td bBeuirebaidiwitdiess 8ighialsl iB tied OPRAbL! dtdBagter ei n
no SVs are being acquired; a seventh test condition wherein an error

associ at ed ‘B’rtrlc;}] &&#EHS&UHH@ tion |l ocation as determ ned based, at | east
in part, orﬁ) at | east a portion of

12.  The apparatus as recited in Claim 3, wherein said first mode and said
second mode are each different from a third mode comprising at least one of an
emergency service mode, an assisted service mode, an extended receiver on

mode, and/or an initializing mode.

13.  The apparatus as recited in Claim 3, wherein said first mode and said
second mode are each different from a fourth mode comprising at least one of a
device power charging mode, a device communicating mode, and/or a detected

device movement mode.

14.  The apparatus as recited in Claim 3, wherein at least a first portion of
said mode-switching test is satisfied if said first test condition, and said seventh
test condition and said eighth test condition and at least one or more of said
fourth test condition and/or said fifth test condition are determined by said

controller to be TRUE.



said wreless signals associated wth said SPS does not exceed a position
| ocation error threshold; an eighth test condition wherein said position

| ocat i ng wOroewts83p4i s currently operating in said first PoDAS2004049808 a
ninth test condition wherein Satellite Health information is not currently
being received for any of at |east saidgfirst set of SVs.4 . The apparatus
as recited in aim3, wherein at |east one of said first threshold signal

strength i t leas - A i ' . _Sstrength
s ol east %35 diigerebattEaErediBA Rl AR, fu OGRS Tk it ed 1o

| east one of said first threshold, nunber of SVs conprises at |east three
Sve. " and of SARICSILERN rFHERROn T MIRBEPOSEWEngdRDy b Selsd padTietr ve
SVs. 6 . The apparatus as recited in Claim3, wherein said SV position

i nf or mat i ofeas VPEi Fdothsaidespoondriestorongiasnantd saidisdrthdestaengitpnoare
correction information. 7 . The apparatus as recited in Caim®6, wherein

sai d corredetemined by rsaid contoaiepto be sl RUE dincfonsaic third tlst omrabtion isf or mat i on.
8 . The apparatus as recited in Claim3, with said sixth test condition

wher ei n no da¥srn@ned Byisad a6isttblleeto peMRIEES said SVs being subjected to one
or nore dedicated tracking operations.. 9 . The apparatus as recited in

Claim3, wherein said position |ocation error

16. The apparatus as recited in Claim 1, wherein said controller is
operatively enabled to selectively switch said position locating circuitry from said
second mode to said first mode based, at least in part, on an occurrence of a

mode switching event.

17.  The apparatus as recited in Claim 16, wherein said mode switching event
is associated with an established timed period and/or associated with said

mode-switching test not being satisfied.

18. A method comprising:

with position locating circuitry operating in a first mode, acquiring
wireless signals associated with a satellite positioning system (SPS);

selectively switching said position locating circuitry from said first mode
to a second mode based, at least in part, on at least one mode-switching test
being satisfied, wherein said at least one mode-switching test is based, at least
in part, on at least one non-timed test condition; and

with said position locating circuitry operating in said second mode,
maintaining local clock information and either no longer acquiring said wireless

signals or acquiring said wireless signals less often than during said first mode.



conprises a horizontal estinmated position error (HEPE). 10 . The apparatus
as recited in Cdaim9, wherein said position |location error threshold
conpri seswea 200wessivel d HEPE of between 30 neters and 100Po@tuse@9nissiFhe
apparatus as recited in Claim3, wherein said first node is different from
sai d second node, and wherein said secopd node conprises a reduced power
node in which at | east a portion of said position locating circuitry
operatively enabled to acquire said wireless signals is turned OFF for at

| east a portion of a period of tine. 12 . The apparatus as recited in Claim

3, wherein said_first node an ai d second node are each different froma
Chi 1 node Ronprine MERG T Eten e CATLI8 oHBFGIn S04SR b iR agan

assi sted service node, an extended receiver on node, and/or an initializing
node. 13 . iSTRebgipptallt ealiberied aiht @ glock assafiptest withspigl §PSai d first node and
said second node are each different froma fourth node conprising at |east
one of a device power chargi ng node, a device comruni cati ng node, and/or a
detect ed devi ce novenent node. 14. The apparatus as recited in CaimS3,

wherei n at doeastTha mitid #9rddited i®TISA 8 NREgresvbéiebiiidy bRfthing s3@t i sfi ed
if said first test condition, and said seventh test condition and said

el ghth tes?ggﬁfgﬁilééé’@fﬁﬁﬁtﬁ{ fr6AtLai@% t%oé@[&s@ﬁ s33bAd @3&% B%%'fo;tat

condi ti on sal est condition are determn

ggin fjr (r)rloljgt é%é)stti)ﬁp-ﬂrgp I?E%égld at-ll_QgstacPrPearrn%td%issvxﬁtschfnegcfetsfegel’ng s%ti%’fierrcll %émp%& en

determining a logical status of said at least one test condition, said at least one
non-timed test condition comprising at least one of:

a first test condition wherein it is determined if wireless signals of at least
a first threshold signal strength have been acquired from a first set of space
vehicles (SVs);

a second test condition wherein it is determined if wireless signals of at
least said first threshold signal strength have been acquired from at least a first
threshold number of SVs;

a third test condition wherein it is determined if wireless signals of at
least a second threshold signal strength have been acquired from at least a
second threshold number of SVs;

a fourth test condition wherein it is determined if SV position information
is accessible for at least said first set of SVs;

a fifth test condition wherein it is determined if no additional SV position
information is currently being received for any of said first set of SVs;

a sixth test condition wherein it is determined if no SVs are being

acquired;



is satisfied if said first portion of said node-switching test is satisfied
and if at |east one of both said second test condition and said sixth test
condi t i orweaneoxes®rm ned by said controller to be TRUE &ou/useomsaissis hird
test condition is determ ned by said controller to be TRUE. 16 . The
apparatus as recited in daim1, whereipgsaid controller is operatively
enabled to selectively switch said position locating circuitry fromsaid
second node to id £l " t. ] e I . - rence of
2 ode w tont ng St oy BBAGHERTRRreRl L "Rl bR YA 57 AsIE et ci
sai d node swjtching event is associafed with an established tine eriod
and or assStiE SRt HOUbh arglan SRR S BapesioRt ISERty Pk PAr 4Pt A
met hod conprising: with position locating circuitry operating in a first
mode, acquidrPOTHORIO eRiglwirelegs signalssasssicialed Witht 3Ric ng goes pet exraed dni ng
system (SPS); selectively switching said position locating circuitry from
sai d first posdientlocaticeemnodthnestoidiased, at | east in part, on at |east one
node-swi t ching test being satisfied, wherein said at | east one

node- swi t chi ng taesdighth teaseshditidn WRaRdin iiths RRtdrmitdd Alsalepsditiondaangt i med
test condition; and with said position |locating circuitry operating in said

second modg oI &L Ay bBERing!iRSkid AISPHIEHE! BRaRAd i ther no | onger

acquiring sai

a ninth test condition wherein Satellite Health information is not currently

being received for any of at least said first set of SVs.

21. The method as recited in Claim 20, wherein at least one of said first
threshold signal strength is at least 24 dB-Hz, and/or said second threshold

signal strength is at least 35 dB-Hz.

22. The method as recited in Claim 20, wherein at least one of said first
threshold number of SVs comprises at least three SVs, and/or said second

threshold number of SVs comprises at least five SVs.

23. The method as recited in Claim 20, wherein said SV position information

comprises at least one of ephemeris information and/or correction information.

24. The method as recited in Claim 23, wherein said correction information

comprises predictive orbital model information.



signals or acquiring said wreless signals |ess often than during said
first node.19 . The nethod as recited in Caim 18, wherein said |ocal clock
i nf ormat iwo 20®/158898t antially calibrated with a cl ock as®otiist@d/owdsih sai d
SPS. 20. The nethod as recited in Claim 18, wherein selectively sw tching
said position locating circuitry fromsaihd first node to said second node
based, at least in part, on said at | east one node-switching test being

Condi 11 on, 2t 1HE TEREE & Bflgah R A PREHE Srote bR a i oot

condi ti on, “Said one t | east

one of: a fjirst test ndi t | wherein it is determned if wireless signals
of Cat i east B et EINed AaeibPY5A'E Dena s linge T a0e QsaBrre.dediFREr T om o
first set of space vehicles (SVs); a second test condition wherein it is
det er m ned trackipigrepasgtiors.gnal s of at |east said first threshold signal
strength have been acquired fromat |east a first threshold nunber of SvVs;
a third test condition wherein it is determned if wreless signals of at

| east a second threshold signal strength have been acquired fromat |east a

second t hr eghol dHaufiB8lodods fR¢edan DMkt PO LweéredPssittideftionnetcatioh éfrot S
determined if SV position information is accessible for at |east said first

set of SVS?cg@Jrisfe%*b ﬁ&%on?é%'&ljtihia‘?@dﬁggﬁi%%ri&r (i—lEb termned if no

addi ti onal position information currentl'y bei'ng received for any of
said first set of SVs;

27. The method as recited in Claim 26, wherein said position location error

threshold comprises a threshold HEPE of between 30 meters and 100 meters.

28. The method as recited in Claim 20, wherein said first mode is different
from said second mode, and wherein said second mode comprises a reduced
power mode in which at least a portion of said position locating circuitry
operatively enabled to acquire said wireless signals is turned OFF for at least a

portion of a period of time.

29. The method as recited in Claim 20, wherein said first mode and said
second mode are each different from a third mode comprising at least one of an
emergency service mode, an assisted service mode, an extended receiver on

mode, and/or an initializing mode.

30. The method as recited in Claim 20, wherein said first mode and said
second mode are each different from a fourth mode comprising at least one of a
device power charging mode, a device communicating mode, and/or a detected

device movement mode.



a sixth test condition wherein it is determned if no SVs are being
acquired;a seventh test condition wherein it is determined if an error
associ at edownadisssogur rent position |ocation as det er m nedThss@d/ 48818 | east
in part, on at least a portion of said wireless signals associated with
said SPS does not exceed a position |ocagion error threshold;, an eighth
test condition wherein it is determned If said position locating circuitry
is currently operating in said first node; and/or a ninth test condition
wherein Satellite Health information is not currently being received for
any of at |east _said first set qf S. 1. The thod as recited in Claim
20” wherei fat . TEBuebind 6 ced in DIAm Zr MasieACIegRGs TE PORRTOS Sy

| east 24 dB-Hz, and/or said second threshold signal strength is at |east 35
dB- Hz. 22. Mede-gwitelyag destrie sptigfied if saddirah 2ot contbitien ransk sald geverindest said
first threshold nunber of SVs conprises at |east three SVs, and/or said
second t hr eshditidnrandosaid eighiiviest@opdit®esarat at leasttorfe @emBkés of 8ad fdireh net hod
as recited in Claim20, wherein said SV position information conprises at

| east one eéstepefPRsarndibosamtiftBnessHreitictoareatdteaninedftobeatROE. 24. The
method as recited in Caim23, wherein said correction information
conprises predictive orbital nodel information.25. The nmethod as recited in
Claim?20, with said sixth test condition wherein it is determned if said

SVs are beis,r}g Sl’\l?‘jeer%te%%dté)s Aited"in kit 9? ,d\;\/ﬁg}e‘lendsaid mode-switching test is
satisfied if said first portion of said mode-switching test is satisfied and if at least
one of both said second test condition and said sixth test condition are
determined by said controller to be TRUE and/or said third test condition is

determined to be TRUE.

33. The method as recited in Claim 18, further comprising selectively
switching said position locating circuitry from said second mode to said first

mode based, at least in part, on an occurrence of a mode switching event.

34. The method as recited in Claim 33, wherein said mode switching event is
associated with an established timed period and/or associated with said mode-

switching test not being satisfied.



tracki ng operations. 26. The nmethod as recited in Caim20, wherein said
position | ocation error conprises a horizontal estimated position error
(HEPE). 2¥o 2tdve1semhod as recited in Caim26, wherein ®arwSp@giosssen

| ocation error threshold conprises a threshold HEPE of between 30 neters
and 100 neters. 28. The nethod as recitgg in daim20, wherein said first
node is different fromsaid second node, and wherein said second node

conpri ses redyce 1.0 _which at |least a portion of said position
| ocati ng c{%r5(:ui ;A&]yg%[gée)r%g{sl (\E/He?ﬂér'ée'ﬁ%'bl ed to acquire said wireless signals is

turned OFF for at least a portion of a period of tine 29. The nethod as
Feci ted i n G ai HoRTS BhepebAngnteIses SoRa B eRatedhin chtialtode. are oach
different froma third node conprising at |east one of an energency service
node, an aPosiiobingsiend SFdf therappearatng deiopeéingdn adiishiigee, and/ or an
initializing node. 30. The nethod as recited in Cl aim 20, wherein said

first node and seeahssiecomantaideg tocal eldck ifofrheti@mivhile @ither hotuadduinngyle
conprising at | east one of a device power chargi ng node, a device

communi cat isa@ Weekss afHals oPaf@lineg ediddRiéless BRRIEREs BReA -tRad dudilg met hod
as recited in Caim20, wherein at least a first portion of said

recited n Gaim20, wherern at Teast a- of said C
Ceventh tesroung o ARAGK s o PRI ML TBERAIE " cast one or

more of said f O%éepns for selectively switching an operation of the apparatus from said

first mode to said second mode based, at least in part, on at least one mode-
switching test being satisfied, wherein said at least one mode-switching test is

based, at least in part, on at least one non-timed test condition.

36. The apparatus as recited in Claim 35, wherein said local clock

information is substantially calibrated with a clock associated with said SPS.

37. The apparatus as recited in Claim 35, further comprising at least one of:

means for establishing a first test condition wherein wireless signals of at
least a first threshold signal strength have been acquired from a first set of
space vehicles (SVs);

means for establishing a second test condition wherein wireless signals
of at least said first threshold signal strength have been acquired from at least a
first threshold number of SVs;

means for establishing a third test condition wherein wireless signals of
at least a second threshold signal strength have been acquired from at least a

second threshold number of SVs;



test condition and/or said fifth test condition are determ ned to be TRUE.
32. The nethod as recited in Cdaim3 1, wherein said node-switching test is
sat i sfi edwODfR0is8s% i r st portion of said node-sw tching PeESUS2@IDSIST i ed
and if at | east one of both said second test condition and said sixth test
condition are determ ned by said controhfer to be TRUE and/or said third
test condition is determned to be TRUE. 33. The nethod as recited in Caim

18, further co ISl i vel i t.chi i [: L i ng
cirouitry. from SR SEIBhES LA Rt SV et 1 part.
on an occurrence, of .a node swtching event. 34. The nethod as recited in
Q'aim 33, HBRERHOR 5 AoRabIe (o L sy Sepaet 5 of i at ed w th an
established tinmed period and/or associated with said nodesw tching test not
bei ng sati sfi ed.mEANKQr geigdlishing acbifptast cagditigp arereivrnaaediienaigd™>Wi r el ess
signals associated wwth a satellite positioning system (SPS) if the

appar at us ipesitiperiaformgtiom isachinrersity beidg receeeds fdramyneli satichfirst sgt 6108¥s; cl ock
information while either not acquiring said wireless signals or acquiring

sai d wirel ess singe@issior estapibhiag & Sivth @6t chtdiseh dnktrdiatho"Sde aré being
apparatus is operating in a second node; and neans for selectively

swi tching ap Bﬁ)?&ati on of the apparatus fromsaid first node to said second
node based, gt gast in part, on at |east one nodesw tching test being

satisfied, whereln, sa)d e%%ablligl%tg LK R et UohGROR WA ERIn 48 error

associated with a current position location as determined based, at least in part,
on at least a portion of said wireless signals associated with said SPS does not
exceed a position location error threshold;

means for establishing an eighth test condition wherein said position
locating circuitry is currently operating in said first mode; and/or

means for establishing a ninth test condition wherein Satellite Health
information is not currently being received for any of at least said first set of

SVs.

38. The apparatus as recited in Claim 37, wherein at least one of said first
threshold signal strength is at least 24 dB-Hz, and/or said second threshold

signal strength is at least 35 dB-Hz.

39. The apparatus as recited in Claim 37, wherein at least one of said first
threshold number of SVs comprises at least three SVs, and/or said second

threshold number of SVs comprises at least five SVs.



based, at least in part, on at |east one non-tined test condition. 36. The
apparatus as recited in Caim35, wherein said local clock information is
subst ant ivaDI2goiEBIdBr ated with a cl ock associ ated w th sa&Ca/USR®HI/ 08818 The
apparatus as recited in Caim35, further conprising at |east one of: neans
for establishing a first test conditionggherein wireless signals of at

| east a first threshold signal strength have been acquired froma first set

: ! | ength have | i
Cher e oy <L hel aran SRR ecliBd (PRI 32 Wit SAG R pb&Rb o0nC) LN |

have been acquired from.at | st.a first threshold nunber of SVs; neans for
est abl | shi WHOENelien gompEses h{eas! ne ok EPRSTIts IMiPREIQT 8R0S CBFC&HON cast a

second threshold signal strength have been acquired fromat |east a second
t hreshol d mifeBeatiel. Svs; neans for establishing a fourth test condition
wherein SV position information is accessible for at |least said first set
of SVs; neans for establishing a fifth test condition wherein no additional
SV position information is currently being received for any of said first

set of SVsyineamhef fyppatusidld ltitad i CHit 40, 1vtsdrefPsuld tcoRBcHbIe rfbimadnSVs
are being acquired; means for establishing a seventh test condition wherein

an error a%?@r%%@%ré‘éiEﬁv@oFt}ﬂaT BYdePRsdbih AR ocation as determ ned based,
at least in part, '

42. The apparatus as recited in Claim 37, said means for establishing said

sixth test condition comprises means for establishing said SVs are being

subjected to one or more dedicated tracking operations.

43. The apparatus as recited in Claim 37, wherein said position location error

comprises a horizontal estimated position error (HEPE).

44. The apparatus as recited in Claim 43, wherein said position location error

threshold comprises a threshold HEPE of between 30 meters and 100 meters.

45. The apparatus as recited in Claim 37, wherein said first mode is different
from said second mode, and wherein said second mode comprises a reduced
power mode in which at least a portion of said means for acquiring said wireless

signals is turned OFF for at least a portion of a period of time.



on at |east a portion of said wireless signals associated with said SPS
does not exceed a position location error threshold; neans for establishing
an ei ght woesty/is83¥di t i on wherein said position | ocati ngPCITSa6000y88i1S
currently operating in said first node; and/or neans for establishing a
ninth test condition wherein Satellite jgalth information is not currently
being received for any of at least said first set of SVs. 38. The apparatus

as recited 4-n C3i ejin..af . i I si gnal
trength i 40 1sertpra e el i ERaln 3 JulsslPaly aLiabel BRI, T engt n
is at least 35 dB-Hz. 39. The_apparatus as recjted in Caim37, wherein at
| ast one SEOSAT a0 4t SanrLIrBIaI o & et Mevle Cprsidaat lRasl badT o ce
SVs, and/or said second threshold nunber of SVs conprises at |east five
SVs. 40. Themgrpaney gerviee medet ad aspistgdasenvve mogeran exteadad srcqiveiian on
information conprises at | east one of ephenehs infornmation and/or

correcti on modeyramaiorcam indtidlizingheodepar atus as recited in C aim40, wherein
said correction information conprises predictive orbital nodel informtion.

42. The apparatus as recited in Claim37, said neans for establishing said
sixth test condition conprises neans for establishing said SVs are being

subj ected g oneHyr 5 P E el Rited it ERGHK 58 WIRGERH §48irst mode and said
second mode are each different from a fourth mode comprising at least one of a
device power charging mode, a device communicating mode, and/or a detected

device movement mode.

48. The apparatus as recited in Claim 37, wherein at least a first portion of
said mode-switching test is satisfied if said means for establishing said first test
condition, and said means for establishing said seventh test condition and said
means for establishing said eighth test condition and at least one or more of
said means for establishing said fourth test condition and/or said means for

establishing said fifth test condition are satisfied as being TRUE.

49. The apparatus as recited in Claim 48, wherein said mode-switching test
is satisfied if said first portion of said mode-switching test is satisfied and if at
least one of both said means for establishing said second test condition and
said means for establishing said sixth test condition are satisfied as being
TRUE and/or said means for establishing said third test condition is satisfied as

being TRUE.



43. The apparatus as recited in Caim37, wherein said position |ocation
error conprises a horizontal estimated position error (HEPE). 44. The
appar at uswa009eissi9ed in C aim 43, wherein said positionPCOa®Réon4s818 or
t hreshol d conprises a threshold HEPE of between 30 neters and 100 neters.
45. The apparatus as recited in Caim3Zg wherein said first node is
different fromsaid second node, and wherein said second node conprises a
reduced po i i - i el of _acquiring
said wirel \e@rs %ﬁeaééba@“t% l}hsgrée&‘tgﬁﬁ Pgar' g%é’lfgﬁgg %&ﬁ%ﬁ?'ﬁgﬁﬁ%ﬁsa{oﬁeri od of
time.46. The apparatus.,as recgited in im37, wherein said first de and
sa1 0 socon ol AT R CBREHON O Re BoDRIHS ot SERrSCOEMTTON 1 act
one of an energency service node, an assisted service node, an extended
recei ver omsaitbrst Mmoeie/ kasegn at east I part. A aneecuencerdlea apser Witehing r eci t ed
in Caim37, wherein said first node and said second node are each
di fferent fevent.a fourth node conprising at | east one of a device power
chargi ng node, a device comruni cati ng node, and/or a detected device
novenent node. 48. The apparatus as recited in Caim37, wherein at |east a
first portion of said node-swtching test is satisfied if said neans for
establ | shi By saithel dgsrali8Ss LML b BinPSs! FAMEITEAI IR sHREARG levBRNO
rtiron an i's th

said seventh test c sai d neans for esta Ing said el g
test condition and at |east one or re of.sald neans fqr establ.ishing said
Fourth t et amara AR o Clsabe HRIRG ot st BP B ocidtea Wik Shid

mode-switching test not being satisfied.



establishing said fifth test condition are satisfied as being TRUE. 49. The
apparatus as recited in Caim48, wherein said node-switching test is

sat i sfi edwODfR0is8s% i r st portion of said node-sw tching PeESUS2@IDSIST i ed
and if at |east one of both said nmeans for establishing said second test
condition and said neans for establishigg said sixth test condition are
satisfied as being TRUE and/or said neans for establishing said third test

condition i, saty Sf 21:0Q. TRUE. 50. The apparatus as recited in Claim
35, furt hersa(:orrénlsgs'%t'ﬁ% @ﬁ@é'ﬁg? selectively switching said operation of

the apparatus from said secpond node tq said first node based, at least in
part, on an occ&?cg’ﬂelét%feao{joarpg%g‘ﬁﬁ‘mg]ﬂvﬂ@ e/apyiter gnple aBlgnar at us as
recited in Caimb50, wherein said node switching event is associated with
an est abl i sMEEUCtipRB Gtosed ithereanyiieh ddxptaraerigdvav enesar BNone QECCERSINGhI ng t est
not being satisfied.52. An article conprising: a conputer readable nmedium

havi ng conmuuiteradapptrenemd ebmere psdaassingaunstsstoor ed t hereon which i f
i npl enented by one or nore processing units adapt the one or nore

processing units to: Jdedreding Featildéastioneanote SMRcAPEeSWstsaibidd tsefd at S
satisfied, said at | east one node-sw tching test being based, at least in

ngtsi 8ReaﬁmljZfii%ﬁsﬁC%ﬁie@8§%-§gﬁt‘gg§nﬁgbspﬁélﬂbtbia%d, ANHadtn PRFPOASH 1¢4stsal d at
one non-timed test condition; and
in response to said at least one mode-switching test being
determined as being satisfied, selectively switch position locating circuitry
operating in a first mode in which wireless signals associated with a
satellite positioning system (SPS) are acquired to a second mode
wherein local clock information is maintained but said wireless signals

are either not being acquired or are being acquired less often than during

the first mode.

53. The article as recited in Claim 52, wherein said local clock information is

substantially calibrated with a clock associated with said SPS.

54.  The article as recited in Claim 52, wherein said at least one non-timed
test condition comprises at least one of:

a first test condition wherein it is determined if wireless signals of at least
a first threshold signal strength have been acquired from a first set of space

vehicles (SVs);



determ ned as being satisfied, selectively switch position |ocating
circuitry operating in a first node in which wireless signals associ ated

Wi th a sawel2bénssiesi ti oni ng system (SPS) are acquired POTAISS@OOMRS18T0deE
wherein | ocal clock information is maintained but said wireless signals are
ei ther not being acquired or are being ggquired I ess often than during the
first node. 53. The article as recited in Caimb52, wherein said | ocal

ol ock nfor mat on iy m4Bst andRl] yngalh RIELBMM, B Hlpel a5aagidtbgd with

said SPS. 54. The artic as reci erein sa east one

non-tinmed test copditjon c rises at |east one of: a first test condition
Wher ei i t I6at geqbinst HEAs 0 wari Stdhahdiikie S SeauiBaltoR atl$a 4 FRbshol d
signal strength have been acquired froma first set of space vehicles

(SVs) ; a sedyieghelesiursbed®t$¥s wherein it is determined if wireless signals
of at least said first threshold signal strength have been acquired from at
| east a first tlathgbdést conditen wherSirsit imdeterminddeif wiretesdi igmaisohatein it is
determined if wireless signals of at |east a second threshold signal

strengt h hayssthegitoneaHidsp@id sigRalstrdrRls hade DeeARqLINES Floph dt rRagbgr of SVs;
a fourth test condition wherein it is determned if SV position information

I's accessi Reoh@thRbhoiBdImSE! ot dud;st set of SVs;

a fourth test condition wherein it is determined if SV position information
is accessible for at least said first set of SVs;

a fifth test condition wherein it is determined if no additional SV position
information is currently being received for any of said first set of SVs;

a sixth test condition wherein it is determined if no SVs are being
acquired;

a seventh test condition wherein it is determined if an error associated
with a current position location as determined based, at least in part, on at least
a portion of said wireless signals associated with said SPS does not exceed a
position location error threshold;

an eighth test condition wherein it is determined if said position locating
circuitry is currently operating in said first mode; and/or

a ninth test condition wherein Satellite Health information is not currently

being received for any of said first set of SVs.

55. The article as recited in Claim 54, wherein at least one of said first
threshold signal strength is at least 24 dB-Hz, and/or said second threshold

signal strength is at least 35 dB-Hz.



afifth test condition wherein it is determned if no additional SV
position information is currently being received for any of said first set
of SVs; aweizrss®dt condition wherein it i s determ nedPCi/use009vsssas e bei ng
acquired; a seventh test condition wherein it is determned if an error
associated with a current position |ocaggon as determ ned based, at |east
in part, on at least a portion of said wreless signals associated with

caL 7S g iSRRG PSR R eF e P 7, oL O

test condi tTon wherei ete ned cating circuitry

is currently operating in idfirst e; . and/ a ninth test copdition
wher of 1 SattieRRolhuter 0% 7% Cater S Ao st Hike Qe Aol S seedided f or
any of said first set of SVs. 55. The article as recited in C aimb54,

wherei n at thiegbeldonember afabds comprises et iaest tive Syisal strength is at | east 24
dB-Hz, and/or said second threshold signal strength is at |east 35
dB-Hz.56. The article as recited in Caimb54, wherein at |east one of said
first threshold nunmber of SVs conprises at |east three SVs, and/or said

second t hr &yhol dhaudrEele £ reeMed ¢ TihSEs, \ierefPSdid fS\W poSiven irférmdtitsh articl e
as recited in Caimb54, wherein said SV position information conprises at

| t i i . . i i et . Th
brtrcl o as PO et edst ol TR PO iffor LR SRS coteelih ii@fpatich. The
58. The article as recited in Claim 54, wherein said correction information

comprises predictive orbital model information.

59. The article as recited in Claim 54, with said sixth test condition wherein it
is determined if said SVs are being subjected to one or more dedicated tracking

operations.

60. The article as recited in Claim 54, wherein said position location error

comprises a horizontal estimated position error (HEPE).

61. The article as recited in Claim 60, wherein said position location error

threshold comprises a threshold HEPE of between 30 meters and 100 meters.

62. The article as recited in Claim 54, wherein said first mode is different
from said second mode, and wherein said second mode comprises a reduced
power mode in which at least a portion of said position locating circuitry
operatively enabled to acquire said wireless signals is turned OFF for at least a

portion of a period of time.



conprises predictive orbital nodel information. 59. The article as recited
in daimb54, with said sixth test condition wherein it is determned if
sai d SVs woeodissig4subj ected to one or nore dedi cated tPaATRIS2@IOESI®]L i ONS.
60. The article as recited in Caimb54, wherein said position |ocation
error conprises a horizontal estimated ggsition error (HEPE). 6 1. The
article as recited in C aim®60, wherein said position |ocation error

t hreshol d conprises a threshold HEPE of between 30 neters and 100 neters.
62. The article as recited in Claimb54, wherein said first node is

different from said second de, and rein said,second, node copprises a
educed pofr e o0 T BRI P aTeh 10 S S ROS S bt s ng
circuitry operatively enabled to acquire said wireless signals is turned
OFF for at Seeard modsoane eachodiffarené fiost adhird maseseompmiging ef jegsé oae of @i t ed
in Caimb54, wherein said first nopde and said second node are each

di fferent fenmengenthseviceotiedepapassistey sérviceandvdeen exteadee necgjesrogn ser vi ce
node, an assi sted service node, an extended recei ver on nobde, and/or an

initializi ngod@dmd/érdan iFtRalidingi mbgeas recited in Caim54, wherein said
first node and said second node are each different froma fourth node

conprising at |east one of a device power charging node, a device
comuni cati ng node, and/or a detected device novenent node.

64. The article as recited in Claim 54, wherein said first mode and said
second mode are each different from a fourth mode comprising at least one of a
device power charging mode, a device communicating mode, and/or a detected

device movement mode.

65. The article as recited in Claim 54, wherein at least a first portion of said
mode-switching test is satisfied if said first test condition, and said seventh test
condition and said eighth test condition and at least one or more of said fourth

test condition and/or said fifth test condition are determined to be TRUE.

66. The article as recited in Claim 65, wherein said mode-switching test is
satisfied if said first portion of said mode-switching test is satisfied and if at least
one of both said second test condition and said sixth test condition are
determined by said controller to be TRUE and/or said third test condition is

determined to be TRUE.

67. The article as recited in Claim 52, further comprising computer
implementable instructions which if implemented by the one or more processing

units adapt the one or more processing units to:



65. The article as recited in Claimb54, wherein at |east a first portion of
said node-switching test is satisfied if said first test condition, and

sai d sevewODhlowessssgondi ti on and said eighth test conditipom/iseaomtssigast one
or nore of said fourth test condition and/or said fifth test condition are
determned to be TRUE. 66. The article gg recited in Caimé65, wherein said
node-switching test is satisfied if said first portion of said

node-swi t ching t X f e f cond
fest condi ti on Seruply e 8 eBRhinditsh Rk A e R reEhoed R fose
controller to be E&UE and/ or S@Id third test condition js detern}ned to be
TRUE. 67. Th&akhirstmedgoasee; ablgashingatt Mnsd oeeltenae Aohiadsi 1Y ddibut er

i npl enentabl e instructions which if inplenmented by the one or nore
processing eygnt.s adapt the one or nore processi ng units to:selectively
switch said position locating circuitry fromsaid second node to said first
node based, at least in part, on an occurrence of a node sw tching event.
68. The article as recited in Caim67, wherein said node switching event

i s associ atggd WTHg @ﬂd@%saﬁ@citémmﬂa.w Retiéreth Sd1d/MedaswREHhiag @deit sh sai d
nodeswi t ching test not being satisfied.

associated with an established timed period and/or associated with said mode-

switching test not being satisfied.



