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MEASUREMENTS FI ELD OF THE DI SCLOSURE [ 0001] This disclosure rel ates
generally to nmeasurenment reporting and, nore particularly, to nmethods and
apparatus to activate |ocation neasurenents. BACKGROUND [ 0002] Currently,
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BACKGROUND

[0002] Currently, mobile communication network operators perform drive tests, often
continuously or at least frequently, to collect network performance metrics. The Third
Generation Partnership Project (3GPP) has begun specifying a minimization of drive test (MDT)
framework in which at least some drive test measurements can be collected from commercial
user equipment (UE) operating in the network, instead of requiring dedicated drive tests.
Through the use of the MDT framework, the need for and number of rigorous drive tests may be
reduced, which could significantly decrease network maintenance costs for operators and also
decrease carbon emissions, thereby helping to protect the environment. Additionally, by
reducing reliance on separate drive tests, faster optimization cycles may be achieved, thereby
resulting in higher customer satisfaction. Furthermore, the MDT framework may enable
operators to collect measurements from areas that are typically not accessed during drive tests

(e.g. such as narrow roads, forests, private land, homes and office, etc.).

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1is a block diagram of an example 3GPP communication system capable
of supporting the methods and apparatus described herein to activate MDT location

measurements.

[0004] FIG. 2 is a block diagram of an example UE capable of activating MDT
location measurements in the 3GPP communication system of FIG. 1 in accordance with the

methods and apparatus described herein.



[0003] FIG 1 is a block diagramof an exanple 3GPP communication system
capabl e of supporting the methods and apparatus described herein to
activate MDT | ocation measurenents. [0004] FIG 2 is a block diagram
of an exanpl e UE capabl e of activating MDT | ocation mralasEr errenthsdi n tge
3GPP conmmun] ' stemof FIG 1 in accordance with the methods an
appar at us S{é@?{r”;z@g‘&werei n. WD 2012/ 021614PCT/ US2011/047123%4 P 6851 Fi G 3
is a block diagram of an exanpl e network el enent capabl e of enabling
activation of MDT |ocation neasurenents in the 3GPP comuni cati on system of
FIG 1 in accordance with the methods and apparatus descri bed herein.
[0006] FIG 4 is a flowhart representative of an exanple process that may
be perforned to configure activation of MDT | ocation neasurenents in the UE

?Lafl Sayzbe[ %{Bgi Fl IQ%G § i asolci)ackfdga%\ll\eﬁ’nho Ia% e>r<aex prlee I?C »O(Ergteie}{a%ntocgpa%pe 0 )él?ab 1llge process
activation of MDT location measurements in the 3GPP communication system of FIG. 1 in

accordance with the methods and apparatus described herein.

[0006] FIG. 4 is a flowchart representative of an example process that may be

performed to configure activation of MDT location measurements in the UE of FIG. 2.

[0007]  FIG. 5 is a flowchart representative of an example process that may be

performed to activate MDT location measurements in the UE of FIG. 2.

[0008]  FIG. 6 is a flowchart representative of an example process that may be
performed to implement MDT location activation configuration and MDT location measurement

processing in the network element of FIG. 3.

[0009]  FIG. 7 is a block diagram of an example processing system that may execute
example machine readable instructions used to implement some or all of the processes of FIGS.
4-6 to implement the UE of FIG. 2, the network element of FIG. 3 and/or the 3GPP

communication system of FIG. 1.

DETAILED DESCRIPTION

[0010] Methods and apparatus to activate location measurements are disclosed herein.
An example method disclosed herein involves a UE receiving configuration information from a
network element in a mobile communication network for configuring stand-alone location
measurements to be performed by the UE (e.g., for including location information in reported
MDT measurements). The configuration information received by the UE from the network
element includes one or more radio link failure criteria for activating a global navigation satellite
system (GNSS) processor (or other processor for performing stand-alone location
measurements). The example method also involves the UE operating the GNSS processor in

accordance with the configuration information.

[0011]  In some examples, the one or more radio link failure criteria for activating the

GNSS processor include a first specified radio link failure frequency at or above which the
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performed to activate MDT | ocation neasurenents in the UE of FIG 2.
[OO08]FIG 6 is a flowhart representative of an exanple process that my
be perforned to inplenment MDT |ocation activation configuration and NMDOT

| ocation neasurenment processing in the network element of FIG 3.

"~ [0009] FI G wo bz@ifkock di agram of an exanpl e processippgus¥si@m4 hat may
execut e exanpl e nmachi ne readabl e instructions used to i nplenent sone or all

of the processes of FIGS. 4-6 to inplenent the UE of FIG 2, the network
el ement of FIG 3 and/or the 3GPP conmmuni cation systemof FIG 1. DETAI LED
DESCRI PTI ON [ 0010] Met hods and apparatus to activate | ocation neasurenents
are di scl osed herein. An exanple nethod di sclosed herein involves a UE
receiving configuration information froma network elenment in a nobile
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Furthermore, in some example, operating the GNSS processor in accordance with the
configuration information involves activating the GNSS processor when a first number of radio
link failures counted during a first time period is greater than or equal to the first specified radio
link failure frequency, using the GNSS processor to perform a stand-alone location measurement
when a subsequent radio link failure is detected after the GNSS processor is activated, and
deactivating the GNSS processor when a second number of radio link failures counted during a

second time period is less than or equal to the second specified radio link failure frequency.

[0012]  As noted above, the MDT measurement framework enables network
performance monitoring using commercial UE operating in the network, instead of requiring, or
at least reducing, dedicated drive testing. To pinpoint trouble spots in the network, MDT
measurements returned by a UE should include accurate location information, if possible.
However, in radio link failure scenarios in which network assistance for location determination is
unavailable, activating a GNSS processor (or similar positioning processor) in the UE that is
capable of performing stand-alone location measurements (e.g., without network assistance) may
take considerable time. This activation time may reduce the accuracy of the location
measurement as the UE may move away from the trouble spot’s location while the GNSS
processor is being activated. At least some of the example methods and apparatus described
herein can improve the accuracy of the location measurements by activating the GNSS processor
before the trouble spot is reached, or on the edge of the trouble spot. Additionally, at least some
of the example methods and apparatus described enable prompt deactivation of the GNSS
processor as the trouble spot is being exited to thereby reduce the impact of location

measurements on UE power consumption and battery life.



GNSS processor include a first specified radio link failure frequency at or
above which the WD 2012/021614PCT/ US2011/ 047244 GNSS processor is to be
activated. Additionally or alternatively, in sone exanples the
configuration information includes one or nore radio |ink failure criteria
for deactivati e GNSS processor. In such exanples, the on nor e
radi o |ink'®§2P%P%Q%r|ter|a for deactivating the GNSSP§F6@5EQ%?“ ncl ude a
second specified radio link failure frequency at or bel ow which the GNSS
processor is to be deactivated. In sone exanples, the second specified
radio link failure frequency can be different fromthe first specified
radio link failure frequency. Furthernore, in sone exanple, operating the
GNSS processor in accordance with the configuration i nformation invol ves
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element. Furthermore, although only one UE 105 and four (4) cells 110-125 are illustrated in



i npl ementing the current cell 110 inplenent activation of |ocation
nmeasurenents (e.qg., for NMDT neasurenent reporting) in accordance with the
exanpl e net hods and apparatus di scl osed herein. [0014] In the

comuni cati on system 100, the UE 105 may correspond to any type of wrel ess
devi ce, nohye,shAakison, user endpoi nt equipnent, user RARbLo1/ELSy, Such as
a nobile tel ephone device, a fixed tel ephone device, a personal digital
assistant (PDA), a smartphone (e.g., such as BlackBerry(r) snartphone),

etc. Each of the cells 110-125 may correspond to any type of cell, such as
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cell identification information are | ogged when a random access failure
occurs. For the radio link failure report, radi o environnent neasurenents,
such as those mentioned above, as well as location and cell identification
information are reported when a radio |link failure (RLF) occurs.
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connect Xists tmeen t he nd the servin e , . an
massagez(%que 5%“5?13 S0t FRde ”gt?rﬂ“%g’l“ ‘?C“rteé{f‘cfﬂ’chﬂ‘(ﬂ“gg ?}M SPECERHESAN can be
used to send the MDT configuration information fromthe network to the UE
105. Additionally or alternatively, MDT configuration information can be
included in systeminformation broaddast in the serving cell 110.
Additionally or alternatively, the serving cell 110 can use user plane
signaling to send MDT configuration information to the UE 105. For exanple,
dynam c over-the-air configuration using one or nore short nessage service
(SM5) nessages, one or nore emails, one or nore Bl ackBerry(r) personal

i dentification nunmber (PIN) nmessages, etc., can be used to send the MOT
configuration information fromthe network to the UE 105. For the case of
Iogged NDT neasurenents such as | ogged Iocatlon neasurenents t he NDT

o, I oA N T 1 o



WO 2012/ 021614PCT/ US2011/ 047244 to the UE 105, the UE 105 can use control

pl ane signaling (e.g., RRC nessages) and/or user plane nessages (e.g., SM
-messages, enmmils, PIN nessages, etc.) to report the | ogged MDT measurenents
(e.g., including | ogged | ocation neasurenents) to the network. [0019]1In
sonme exanplwgqe@hiigls the UE 105 processes the MDT confgcgufsdfihdsnf or mati on
containing the one or nore radio link failure criteria for activating GNSS
processing and the one or nore radio link failure criteria for deactivating
G\SS processing, the UE 105 then perforns GNSS processing (e.g., by
operating its GNSS processor) in accordance with the MDT configuration
informati on. For exanple, the UE 105 activates GNSS processing (e.g., by
activating its GNSS processor) when a first nunber of radio link failures

count ed jlidendird shdciril ridid BBl dedBndf £t eﬁarové HRith gNS@‘ﬂ%kssﬁ@ iffe first
specified radlo l1nk failure frequency.” The UE 105 t hen trgggers G\SS

processi 19 Eﬁet?f’faﬁi*‘fﬁeéné*dé}*loﬁ%b/é“ RtV eIy 1ﬁ§a%qﬁxélﬁhéﬁft eMRU " using its

act i vat ed,£NBFioR PGSR ProVIE ko dhSUR SEAHANes bAdbGndrk Piiof lﬁl‘klf&lfu?e drierflet ect ed.
In sone exanples t he UE 105 deactivates GNSS processing (e b

. 9., by
deact i vl %thwsn@lé%ﬁ plro%éaséw Jmerharnerliseon Aandipselpcagpn ma@p@mentnk
failures, Ga ﬁg‘tﬂyoma 8y @é} ml'g heRBE b0 me?vdn ﬁ«ﬁhﬂgg%é to the

second specl radio lin requency erent from
the fir gleadtivatoigf(iNd proghisong ¢ankn0ﬁ1aip lggcend speejliediagio liak faﬂ@teefebqafbwet)m [ 0020] A

blrock dig &Wl%?gﬁs gk&@%}? §i tHB%; ?&@Na?eh' PRl bBn Hg?el%ﬁrg%ﬁﬁh%c& gl s

illustrated In ustrates portions associ at ed
wi t h actspecafiddngdiahuk fodwE dreqiengy ¢ao batifGrennieas thedimg npecified aclcoliddnidee Wi t h t he
exanple ? gs and apparatus described herein. Those portions of the UE
105 a5500|a wi th ot her functionality are omtted for clarity.

[ 0021] Tur ni ngygi§) Fl-ffe GmurhuiBarddhs§i8leh FPcka SXBITHLFe bRIETRALGLL f) OF the UE

providing MDT configuration information (e.g., including the one or more radio link failure
criteria for activating GNSS processing and the one or more radio link failure criteria for
deactivating GNSS processing) to the UE 105. In one example, the serving cell 110 uses control
plane signaling to send MDT configuration information to the UE 105. For example, in
connected mode a radio resource control (RRC) connection exists between the UE 105 and the
serving cell 110, and RRC messages, such as measurement control or reconfiguration messages,
can be used to send the MDT configuration information from the network to the UE 105.
Additionally or alternatively, MDT configuration information can be included in system
information broadcast in the serving cell 110. Additionally or alternatively, the serving cell 110
can use user plane signaling to send MDT configuration information to the UE 105. For
example, dynamic over-the-air configuration using one or more short message service (SMS)
messages, one or more emails, one or more BlackBerry® personal identification number (PIN)
messages, etc., can be used to send the MDT configuration information from the network to the
UE 105. For the case of logged MDT measurements, such as logged location measurements, the
MDT measurement configuration persists after the UE 105 leaves connected mode and enters
idle mode, which enables to the UE 105 to perform the MDT measurements (e.g., including
location measurements) during idle mode and later report the logged measurements when the UE
105 re-enters the connected state and establishes a radio connection with its serving cell (e.g., the

serving cell 110). Similar to the different techniques for sending MDT configuration information
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i ncl udes an exanpl e neasurenent configuration processor 205 to receive, as
descri bed above and in further detail below, MT neasurenent configuration
i nformation including one or nore radio link failure criteria for
activating GNSS processing (e.g., by activating the GNSS processor 210)
and/ or one adio link failure criteria for de vatin S
processi ng ‘?é?g%ﬁg{? deactivating the GNSS processor %%g&lg%flﬁg‘gﬁg\?% of
FIG 2 also includes an exanpl e GNSS processor 210 to perform /| ocation
measurenents in accordance with the MDT configuration WO

2012/ 021614PCT/ US2011/ 047244 informati on received by the measurenent
configuration processor 205. The UE 105 of FIG 2 further includes

measur enent | ogging storage 215 to log (e.g., store in a particular formt)
Iocatioqr&% mUﬁESJ)O t erm.ne t he,. S cessor..210 (as. well as
ot her MDT W@Lﬁgﬁgn S 8g?“e‘fsren@r’%@‘d’?%‘g%t%glﬁ@siesgﬁfﬁ%s A d iV eneht | oggi ng
st or age @46 neaagdsde.g.nPME mentageh, ersaihgPINnyestagpe etof) tavepot Yie bipgsitMbdge

technol o such as the .vaolati mory 718 and/or the nmass storage device
730 of treutal @R, il ek TR Bl ‘&EW(’f‘," which is described
in greater d b1 I pert., t T e [ ts logged in the
reasur onent 00t ndf sl cxbel R ol DE AR lRES BT Frsl GG

measur enefotrsdtion téreaitike hednobr thdr&radd link dlilndesitaiafeastivaaine GNSS peedsingg

rocessor .220. Exanpl e.i.nmplenent ations, and ope ion of. the enent
Pont | gurat i e ESRER e e e AR PR B G0 Rhins R AT AEHAR

! f)lggi ng petfmm@gﬁ\lﬁl}ﬁo@mﬂng(h?g:,maﬁdlmﬁg‘ﬁEIGlee@@t’;:Eds&g irpdc@@ﬁﬁﬁew(ijtﬁﬁﬁ_l\?lbﬁ I
illustrated in suhsequent_figures a scri be reat er det ai el ow.
L0053] | AeEiresidboR PG P ok R L R e R Al Ao EB o e ey be ueed
_blyl t he caeﬁ\?ti_flgﬁsj:(lolfgfg@celzsaor; Qhé'r‘lQﬁlfristhﬁqﬁelﬁiﬂ(iadﬁ’l@f(k&&ii&;x‘és&@ﬂit%cg{)hriﬂgaﬁtm enents is
illustrated i.n . For exa .t he _networ enent an be

i mpl enert &P R 8Bl Qa‘b%"scé‘uéttg{?’fjgﬁgf Spfﬁ‘(t}ﬁ‘?’ég‘odmhgﬂlé‘feé"%Pe“éNB?hqrhgI enenting
the cel 11031n triggerd IGNS StpRodedsiag t8 pertdi@ cRebMAsK |Rh@iiBMas3Bher®fe.d NBinklikust r at ed
exanpl e inc%ﬁ%ﬁﬁ% an MDT caqnfi gur ation processor 305 tg ﬁlr epare and send MDT
conf i guristYa SorpEEIoRYhep ASYRseAUAR o ek fafbyr & delaed nisAle pmipfSe

Criteri ahd OF 18Cddata/aich GNEBISR ARG €S 8] iieaAR o iRMTNIY pro®RiRnvaRha |1 nk
failure criteria for deactivating @IS. processing, to the UE 105. The

net wor k SEJBFrBYEDes gbradie digk failues gridited HuEsT seedriiieriyrips s des 98k oaaltd recei ve
MDT nmeaswd @ematspdcBRA k4ddd likd8ildr® fréuendyT&hidl A bt @¢RlehORonTBR T §PRitke) from

the UE 105 via, for exanple, measurement reporting, RRC signaling, etc. The
net wor k "alieHenfailupfequspeshaynoted@Pevdes an MDT nmeasurenent post- processor 315

to forward tEO% @/DT neasur.enent s/ | ogs (e'%ﬁé‘ i ncl udi ng} | ocation .

measur enent s )902c eit/ gk diggim Abargample anplementatiog of the B 10gi0h G Ads UE 105) to
a net worikusefed ARG, 4 oGt dfubestesPoRRESS (RIVE F¥o4tRdEatddMkeBM:aL hans and
operation of the NDT configuration processor 305, the MDT reporting

pr ocess GFTTINARIPHBEIETRBLHE aecerapte vbidhe prpelkdasdiodsanst appaatis | ystrated in
subsequeBicribddHereds sk SRSk bP@E UEN 096 RBLIRED HRE Bihbr AR)OMALity MDomitted

2012/ 021614PCT/ US2011/ 047244 [ 0023] Wi | e exanpl e manners of inplenmenting
the UE fowlaity the cell 110 of FIG | have been illustrated in FIGS. 2-3,
one or nore of the elenents rocesses and/or devices illustrated in FIGS.
2-3 may be cEBlInedumingteila, 2. the ik arhegmplsinplemgntatan ofitsdffetPSand/ or

i pl ementpgied i ABYpRTREI MY cdRB bR prdB&oLHATP | Lei VB A MEMRALbove
configuratjon processor 205, the exanple GNSS processor 210, the exanple
neasur etdhin flgisgieigl diey. AT megsurqnirat eopfigprionieasnatienistuding 9ot 1 meye

pr ocess Q)4 Lk fafiie ¥ @l &ti@ﬁiﬂ‘%@ﬂ!‘s%r@&@ 1'5'\%5%_0501) LO€a atf)@bﬁSy?' cessor
configuration processor 305, the exanple reporting processor 310, the
exanpl e 2MIPnéfe@ngoe merrtrago sk piloeessor @ tsctvadine CNSoreessingde-al by, the
?Xarrpl ed%ti;z@iﬁg e Cﬁ\bS@ prgce%?éﬂf). ‘rﬁ'@yé’ié‘m lﬁGQf!al}o i:hélgdégfan El ﬁpleng@ﬁ’ be

i npl enented by hardware, software, firmnare and/or any conbination of

har dwar @rocesefiAde tepezfiotn tcatidnrmassurementhin g¢cofdanceexitint MD Tgepfigiratidne exanpl e
measur enent configuration processor 205, the exanple GNSS processor 210,

t he exanpl e nmeasurenent | oggi ng stor age 215, the exanpl e neasurenent
reporting processor 220, the exanpl e hetwork el enent 300, the exanple NDT
configuration processor 305, the exanple MDT reporting processor 310, the
exanpl e MDT neasurenent post-processor 315 and/or, nore generally, the
exanpl e UE 105 and/or the exanple cell 110 could be inplenented by one or
nore circuit(s), programmabl e processor(s), application specific integrated
circuit(s) (ASIC(s)), programrmable |ogic device(s) (PLD(s)) and/or field
programmuabl e | ogi ¢ device(s) (FPLD(s)), etc. In at |east sone exanple

i npl enentations, at |east one of the exanple UE 105, the exanple cell 110,

o S Y o - o ~ N - o o P



may include one or nore elenents, processes and/or devices in addition to,
or instead of, those illustrated in FIGS. 2-3, and/or may include nore than
one of any or all of the illustrated el ements, processes and devices. WO
2012/ 021614PCT/ US2011/ 047244 [ 0024] Fl owcharts representative of exanple

- processes thgboiBiMeiee executed to inpl enment the exanplperids0iO&24ihe exanpl e
cells 110-125, the exanpl e neasurenent configuration processor 205, the
exanpl e GNSS processor 210, the exanple measurenent | oggi ng storage 215,

t he exanpl e measurenent reporting processor 220, the exanpl e network

el ement 300, the exanple MDT configuration processor 305, the exanple MDT
reporting processor 310 and/or the exanple MDT neasurenent post-processor
315 are shown in FIGS. 4- 6. In these exanples, the process represented by

each f| qufehdtion FERYiv&EDy (HPIMEBIRMBSL cBYfi RIRRioR hrod®E& 205 OUleAS 16PSHHIGSE NY
machi ne readabl e i nstructions for execution by a rocessor such as the

pr ocess dhr ey BeldesipeasHeneis lagginasiorey f e dey (ﬁé §E‘?§‘tlé rPaderlyifaidsed bel ow in
connect i1QA¥ ﬁh@hsﬁe@ent@% d&énhﬁfeﬁ%& NeRINSS fro@s@RRIT @s REIPEH AherIDPr Ogr ans

and/ or portions thereo n& enenting one or nore of the rocesses

r epr es enbBgIEyenisistermigad hahe §EG05 )| lhs measvgerpegtiogeipe steiRee toedn By a devi ce

ot her t haRichBRePEALERT Vpe Zﬁ-l%erﬁgxarg)r stoﬁU@Qc}ﬂﬁlo@y GO 45Qhd Wiaci@NdéREyany ot her
sui tabl e devi ce) and/ or enbodi e firmvare or dedicated hardware (e.g.,

i npl emennddr hymass sesieedeviceP30,of de pRPESINg dysser Aillpsigicd in BiGe 7)whigi 80, one or
mor e of dte&ﬁb&{ l? %Fe%t%?éet 1%ﬁcﬁ§ I%PMP?(‘ M’?F ﬁlk&%ﬁ@ﬁtts 1 tredzlll%mé]asxﬁema{t one or
nore portion(s her eo enent ed manual Il y. Further, although the
exanpl e 1@%@@%@ 245 éncdvehmg 4nbé@g°wil bhatmﬂmm@ntsa) theHdE D 20dHEr s

illustr

exanpleq%e e%ggﬁ£§§H§gﬁa$%§%§¥d%%%f?%fg&ﬁgk%ﬁﬁ@ﬁégﬁgiﬁg%ﬁ% ?%g yd%gﬁused
For ex ampﬂaslremnt tonfigfireti@nmecesor 20fe theIV&Smodessor R 104 demeapdernant og@se 4- 6,

the ord C I . f the

bl ocks. desr ZESEOths Al Pepth SRR RdRt, 28 FONAGRY PN BIRC . ded
into numndpﬁaﬂbﬁmc@smuﬁ@@ﬂ&&k& menti oned above t he exanpl e processes of
FIGS. 4-6 may be inplenmented using coded instructions (e.g., conputer

r eadabl e i nsf0022}t i ohblpclsdiagrad obm examplegityiosk demgny B4 thatgmaydislueedydheim such
as a har B n R CD, a
DVD, a cg_l(l;g O,s okf P‘i’é 1 t COI% agcme%%g pIOCglg é{:at(%ag‘lﬂe%?xlty isi qggt%(%{élr 3t 30 rIgOge medi a

i n whi chxanmﬂarﬂnmtetmk BISmsﬂtdﬂ@danﬂ&nmp]nyledud atar bma@esegtaporf crchexeeoteld ti ne
perlods N f t anc rnl enporand f d/ or
for cachi ng of F eemi\[dr‘Fft )i negltng ?um}&;f\o FICid(?’hﬂe“r: gé{ﬁ, k%% “{%‘ﬁ%‘%g{ﬁé I%t@(l(i:]orrput er
r eadabl exaege iuls a@NMIDEsalfiguciabn precksion 30hl pu@imreamgi senylpéDﬁf:onf@mubxer

a1 or nat T B0 HAREiHE s B ORUE LB e e e WEST REFENBK: o usi ng
coded i nsd/bugikioomsre(radi@ link ﬁﬂﬁlﬂal{th&ﬁa redeakil@ing\BSS processing, to the UE 105.
2012702 11%25 ﬁggg{k%ﬁ%?e%g' !30%43180 includes an MDT reporting processor 310 to receive MDT

measurement reports/logs (e.g., including location measurements) from the UE 105 via, for

example, measurement reporting, RRC signaling, etc. The network element 300 further includes

an MDT measurement post-processor 315 to forward the MDT measurements/logs (e.g.,

including location measurements) received from one or more UEs (e.g., including the UE 105) to

a network operator for further processing. Example implementations and operation of the MDT

configuration processor 305, the MDT reporting processor 310 and the MDT measurement post-

processor 315 are illustrated in subsequent figures and described in greater detail below.



instructions) stored on a non-transitory conputer readable nmedium such as
a flash nenory, a ROM a CD, a DVD, a cache, a random access nenory (RAM
and/ or any other storage nedia in which information is stored for any
duration (e.g., for extended tinme periods, permanently, brief instances,

for tenpor ering, and/or for caching of the i ration). As used
herein, thg&?é%ﬁﬁﬁ%ﬁ transitory conputer readable nedfgﬁﬁﬁgng%%?%ssly
defined to include any type of conputer readabl e nedium and to excl ude
propagating signals. Also, as used herein, the terns "conputer readable”
and "machi ne readabl e" are consi dered equi val ent unl ess indicated

ot herw se. [ 0026] An exanpl e process 400 that may be executed to

i npl enent MDT neasur enent configuration i ncl uding configuration of

| ocati on nea c tion U 5 ustrated
e WS B fhed RabBEme e g T PR Bl o or F G
4 beginslhwebumemna@iMEE@&iM@Bn@mwmnemhh¢aenmmﬁsmmsmnmnWQnﬁﬁmgurat|on
process in the UE .1 recei ves MNDT. n i nformation
Prom i anugiea LGREPS ot D Pl RS Eoe i B Gl e "oi ane
signali ngl,pleasntd@mcany bmei \&fQ'O\Fmthaﬁtthéjéx@mbleliﬂfﬁwrérﬂmt cona gt emendcesontosgur at i on

process 205 ures o radio link failure iteria, provided
in the Xamﬁ]%%gqtﬁrsg{’?cgﬁso gﬁ)o&‘ﬁﬁ E P IPECWPDEY lopging siorage 3%3 theregpmpley j vat i ng
GNSS pr anessement teporpnag ﬁmbmauamd@l e feplk A& bikaTenten 6300 BEEBRhHle MOT exanpl e,

at block 410 the neasur t co ation proces 205 configures a first
speci fi q"7&H"S"P Oﬁﬁfs?ésgegeexf?‘&ﬁmvpﬁ‘flm foa%wz?@m‘h cprappisd! %?ocessi ng in
the UE kf¥asireémdn®pddep@cdskordll £ehd/drin&i® BEnceXig e &ampleliEs 105 ot FIG.rBdhkr | | Nk
failure 1{lﬂ)eé(guenc%/ iﬁ% %Eﬁrlfled i.n the MDT configuration information as a
first nd £ PLH VP FGnd may hedmplemeredby, haremaleaﬁ%ftvamq ﬁfrgwalﬁ%mw@w od
(e.g., Thnbilktidnghibived, sdftwhi@asd/odilifwhiel Thud)wFeedmpd, ahpehiR: dxamikiel @i | ur es
(e.g., Ni) need to _occur to actjvate G\l%%)grocesm ng. 0027] At " bl ock 415,

the measUPEERI COREMEARIPGH P Bele SGMPIBNE AFe AT e% -OEX3PPlfor e radi o

l'i nk f aichddfigerfidnt fo@ih@stoRbONISIRE edapid1BelidImER Ripb @G BldcQori22h QhdraL | ON
recei ved at bl ock 41 for deactivati ng GNSS processing to stop performng

st andal SHETPG VP lemeasIIP ShereaplepdPT senfignragon procastos 3. resxample neasur enent

conf i gUNADT &pofin® GRSES: 32@511&&9&1;19 WS P rr@as%ﬁeﬁfeﬂpboa%&e&éoﬁﬁhsrﬁé)op rhdr@K
failure fre uency at _or_bel ow whi ch GNSS processing in the UE 105 is to be

deact i v&FEERLY| e Smpledta A we/or fhﬁ|e§an§é‘t%ﬂh‘d 19 geifldbd implenfeaie by end erequency i s
speci fi eghré ﬂrchfi'@) Mk am\ﬁQb%Weggl:k@ %Bﬁ%&#?%%é{n%?a%%u%ﬁ%' (Q'Sf%a(g)') on

informati on as a second nunber of ‘radio ares .

second tF %Ea"ﬂ'éﬁbﬂedaglf device(s) QD (e aridiay Highdi peggranrhablgologis FieVIQeIﬁﬁlﬁFRWS)Q,econd
number @fc, aghiQsd bRk o g can be
deacti vatced (0 ksler eia%llpﬂlée%@%n%eg?a?% So%%%ml%gggft eéﬁ%@ag@? g)aﬁtogh(r%gg%?\%%

pr ocess Ay i0ht axranplomeasaemenisenfiguritipeprotessor 8Rpithezk imopie GINSE psqressof | ed

acti vat hof gpes & gccess

t echnol ogy t( Xh’?g"’ rr{%g/s:arv]gﬁeﬁﬁg n?% %@ra&%g%}{%gﬁa&ﬁ&%gﬂﬁ{gnﬁ% \l;\lglp R (PLMN), etc.
[ 0028] ARrasssaen2e. thy @(@@9@ 8@k ﬁanenmﬁ(yﬂ B@ e@mm@f[ ctooﬁgurmoerpecwbssmc ation
measur e h 5 ol WS in FIG 5.
Wth re?géltg}l%% §§L[5‘elgle%§él¥é‘aﬁ0}:é§?&gur esd/Ol }}%Xam%cess 100t "5 begins
execut i GWC%O@%@K h@@Ey a’tpmnﬁydd:ﬂrtehe) 1h1Eud§06tarmltlecmpm&$1aahaeﬂdmedmmeuqhadi o}

link fal 8 t |on of rocessm a t (e.qg.,
by det eraém&'!é]qIE%S 1'{2%@312:3915(}(??{5?) BéconPl t&%g@) )8 rs'ntﬁmfga&f; zt“?’f“dhd%cy has
been rretfnmwalexElaﬁfrdedl)ll thbﬁ:xzmtpéae UBADDofl HIGK2 fraildr tﬂree:xmﬁple e¢li HOfOOFI@Gt i vati on of

GNSS pr as bee ock t hen bl ock .510 t UE 105

cott vt B9 FRIRERRET oREele il bR 4R g5 e R Peh Bet i led b Tere. cass

pr ocess dus24@i in fFUGS. \Zezs agfi@trhdyrigelfde nthre thaOwerdf Ay &)l of e ilENpSepr ocessor 210
to attenpt .a I(r:)o%gtslbon fix. After a successful l|location fix, the GNSS

or ocess S ST PESRET IS5t r ack satellites and periodical |y attenpts
subsequent | ocated fixes so that the next location fix (e.g., when a
subsequent radio link failure is detected) can be obtained with reduced

| at ency.
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[0029] I n sone exanples, the time required for the GNSS processor 210 to be
abl e to nmake | ocati on neasurenents after activati on depends upon, for
exanpl e, how nuch time has passed and/or how far the UE 105 has noves since
the last location fix. In other words, the activation tinme may depend upon
how recent wh &b/adi64i S the satellite information, timpagdsifipésaki on, etc.,
stored in the GNSS processor 210. In such exanples, if the radio |ink
failure criteria for activation of GNSS processi ng has been nmet, the UE 105
may further decide whether activation of the GNSS processor 210 is required
at that tine (e.g., because the information stored in the GNSS processor
210 is stale and, thus, the GNSS processor 210 will need to nore tine to
performa "cold start") or can be delayed to reduce power consunption and

save batterypdopdie (RochartPREAUSRALYNS ckithE PRt tisck MaPbe éxRcidtdttro GNSS
processor 210 is recent and the rocessor 210 requires less tine

GNSS
because Mplemgp BrepgpintE Hrathafample OCH%F 10 Kgt the ppple measygsnent
2012/ 02 16Aadutalioh 5014063 Ade b AR AN®Frocedor B100GK cRbmpld MBasklemtAlS det er mi nes

whet her another radio link failure has been detected. If another radio |ink
fai | ur e IppinasEstecded dot Bamplsinserran®) repetHahpraeestl dek ISrpample neEok05 uses
the GNSQRACRBSAE e;%%@_le(lwﬁ*r“cﬁnf‘l\@%ati%ﬁP}S&é’s{s@r@oé‘}th@éx@&ﬁle%ﬁ} rc%pf@rti{ﬂgr form one or

more stand-al one | ocation nmeasurenen n sonme exanpl es, ~the UE 105
successfoutcespoihOand/ar the exnenpid MPE mesgisemenh POPERDATSETSAT &re shdyen IEIGDF- can

i ndi cat g t VAl | k] . ' ' Il HE8 h I Al the
| ocat on Lprarran dep ottt B ol Ff Rt ISR RR B 07 Rc
connect ingne Beplapms conpiseiganavhivs sgdabrainstruciaons fier emerution Ky auproeessoacbeimsct i ng

with th ] K f 0. 11 nk. f al : opVia a
Fadi o nar iRl T2l e kB pebyith Jo0 SRR REIBY I bintlion ' 8 P
| i nk f aivitrl&Gr & phltamatiecly. the ¢émied prdgrag of hwgtaos abd/arportivine thewdf iorplearedtimgei ghbor

o or e To Toa s Ehe o QAL 06y e ekl 8 S a B IR M ekl b ey

t he r adidevité etherftlain|ther proaesdot @Y2 (a.gf, smchdeacmtmiimi apd/ondny@hisSsyitale dsdéehg has
been net_(e. 9., .by.determ nj ther a second specifie adio-l i nk
failure a4 é/(élq%nebr?glfg_na@mb“gé °1n§?“’\'%€“e‘h%‘fwaé‘§<i~?_@ed‘88 er.nexft?&hfg ‘gsalgi %bﬁi)’nﬁ? failure
crit er i &PLDx dideate tagicastc.anABD, dBRAIGSMpe ©f 8 pidegsstxasprbeatad hethe (lolvolekt B525) , t hen

at bl oc O the UE 105 deactivates it S pr.ocesso 0 . 0031] An
el o TRTS ek 87 e s Mg D AR v TP PR PR N e P ub o

conf i guniatdxamplapcbepis@CBSdEdstribet With Rfersmie\td the flo@thartd iGisofted h GR3S. B-@nd 3 i s
illustrated in F

FIG 6..Wth reference to the preceding figures, the process
600 of P16 OBOHEGIIRSHRE LN HAE D Gep pehal® Y IR RERCERT gur at i on
Sr ocesscm{ayaﬁﬁ-nitﬂelglwaleledi fFo$ Jﬂﬁinli}%t Wik &f@é&ﬂ‘&fﬂ)f eﬁ@@cﬂaf’f@illﬁﬂ&tﬁd}iﬂﬁlﬁﬁ]@- cell 110
etermnes the radio lin ilure criteria r activatjon o SS
processi née (”’éi?‘g‘.’f,ex%%‘“&‘b%gé?‘? @8%5‘55‘15‘5 g fhangedyan ?1‘6?%8%‘%? h“’aﬁé’e Ggléd may
conf i gubathBed, BiBMAG, icOMbined £RY/cF Sibdiidedtike nidkipld8ockét bl ock 610, the MDT
configuration processor 305 determnes the radio link failure criteria for

deacti vat i on[0025]GNSS fnBicREIShoE, the eghmpl@sroftess bf PIES. 2180N6 Jbe iplb@eritdic| uded
in the MDT confiwguration information to be sent to the UE 105. At bl ock
615, t h&SRPACKEHHPIIFAT Pdn SPRBEEIEURPISHEIGHARY Stofrd oRBTanetif SogwrEt i on

i nf or matda@ibld Medih@ shdlh ak A@MardFik XA HR]ach gnErlﬂ&y!\@-‘Ea&l@xﬂlEnﬁH{o@I ROMPEepessor 305
can send the MDT configuration information to the UE 105 using. control

pl ane sPEhAPiafgheed grdompecessiaeny i) mdoripy SRgelr2esmedBrin W8EP pl ane
Messagesnfb®nabon is%drfgxsa?@glﬁx%_tioﬁ(@g.,lf&v exBhALITRSS %iés, gﬁ%ﬁnc)ntl%r,mt ime later,

at bl ock 620, the MDT reporting processor 310 included in the network
el emrent IBBOcas P! Eemperafiypuifpdngs and/orfqrraching of the information). As used herein, the

term tangible computer readable medium is expressly defined to include any type of computer
readable storage and to exclude propagating signals. Additionally or alternatively, the example

processes of FIGS. 4-6 may be implemented using coded instructions (e.g., computer readable
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WO 2012/ 021614PCT/ US2011/ 047244 recei ves NMDT neasurenent, including

| ocati on neasurenents, fromthe UE 105 that were generated in accordance
with the MDT configuration information sent at block 615. [0032]FIG 7 is a
bl ock di agram of an exanpl e processing system 700 capabl e of inplenenting

t he appar at nd et hods di scl osed herein. The processin stem 700 can
be, for exd&%ﬁ@mgﬁ6§erver, a personal conputer, a perggﬁgg &%5F?él
assistant (PDA), a smartphone, an Internet appliance, a DVD player, a CD

pl ayer, a digital video recorder, a personal video recorder, a set top box,
or any other type of conputing device. [0033] The system 700 of the instant
exanpl e i ncludes a processor 712 such as a general purpose programmbl e
processor. The processor 712 includes a | ocal nmenmory 714, and executes

coded instructions n the 14 an i N _anot her
ooy QS Qe s BRSSPI Mt R BRI 2 e e
r eadabl ROMs4 CDcetIDUDsa taohd, ﬁmdnemntcetsm@rﬂcwcmzslmndmpﬁﬁ&eﬂts&xﬂadermeEiaGS 4-6.
The proce 712 ~type of eSS|n unit, . such as ope or nore
e el SR RARD i B BB Py o in R ot £l s beri bhrame e 1)t o Ty
and/ or tbhef XSeake (or kenfpaiaril ybufRALg, @Nd/ORIbEC.BRIEE SaBhfodhhtRnE Ad @6l hdden ARM 1)
and/ or #é&¥%6fanllles of nlcroc?ntrollers etc, OF course, other

processd TR pompRufer sradableamediup, isexpressfrdefipss to nclude amyygregl The

pr ocess @ompldr reslabld nfe@RIALLAE EAdxcRBe Pobd¥aith g Fednkls "NBIBY 2% ubdadlerésh, @ r@myol ati | e
menory 718 and a non-volatile menory 720 via a bus 722. The volatile menory

718 may BYTRUBIEAENE @dd i ?a@i“&t‘?aéa%r?d%?ﬁnﬂéﬁé‘%%qumtrlyﬂefwm Synchr onous
Dynam c Jgangieyn Access Menory (SDRAM, Dynam ¢ Random Access Menory ( DRAM,
RAMBUS Dynam ¢ Random Access Menory (RDRAM and/or any other type of random

access nenor podeVi c;aa}exmme@waesmb@mhd Bay RREMNted 20infPamepeMDIP! enent ed by
flash menory and/ or é ot her desired type of nenory device. Access to the
O

mai n medBEH B! copdguniion, fgudine vakgarﬁfl%wI%ﬂwym%aswgwtw%mweﬂtlh%r (not

shown) . DB Fies. nroe aRshAad if Bt amMwidDre Rkl fo dpa&%angﬂoﬁlest QfefpR&BssCi I cui t
724. The |nte|face circuit 724 naé}be i npl enented by any type of interface

st andar ¢%0 8UEH- h8esn creqrEphEClackf F a0 b PV EReU FoErR BOSSUSB)
and/ or 20 Biclude QMR @E | @ rebdiRY MR RHE bR i bbb EHAGE serving cell 110

via control plane signaling and/or user plane signaling, as described above. At block 410, the
measurement configuration processor 205 configures one or more radio link failure criteria,
provided in the MDT configuration information received at block 410, for activating GNSS
processing to perform standalone location measurements. For example, at block 410 the
measurement configuration processor 205 configures a first specified radio link failure frequency
at or above which GNSS processing in the UE 105 is to be activated. In some examples, this
first radio link failure frequency is specified in the MDT configuration information as a first
number of radio link failures (e.g., N1) and a first time period (e.g., T1) during which at least the

first number of radio link failures (e.g., N1) need to occur to activate GNSS processing.

[0027]  Atblock 415, the measurement configuration processor 205 configures one or
more radio link failure criteria, provided in the MDT configuration information received at block
415, for deactivating GNSS processing to stop performing standalone location measurements.
For example, at block 415 the measurement configuration processor 205 configures a second
specified radio link failure frequency at or below which GNSS processing in the UE 105 is to be

deactivated. In some examples, this second radio link failure frequency is specified in the MDT
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WO 2012/ 021614PCT/ US2011/ 047244 [ 0035] One or nore input devices 726 are
connected to the interface circuit 724. The input device(s) 726 permt a
user to enter data and conmands into the processor 712. The input device(s)
can be inplenented by, for exanple, a keyboard, a nouse, a touchscreen, a

track- pad, veobgigdbal |, an i sopoint and/or a voice regRgRkidipsaYStem
[ 0036] One or nore output devices 728 are al so connected to the interface

circuit 724. The output devices 728 can be inplenented, for exanple, by

di splay devices (e.g., a liquid crystal display, a cathode ray tube display
(CRT)), by a printer and/or by speakers. The interface circuit 724, thus,
typically includes a graphics driver card. [0037] The interface circuit 724
al so includes a conmuni cati on device such as a nodem or network interface

card t o chatpuldtibRtrBorBXENARARe@hd Hahser W fabio@k eANAL (OB § sdtbi @nd1et wor k
(e.g., an _Ethernet connection, a digital subscriber |line (DSL), a tel ephone

line, c&HGHF-scdB) Biring whigh ifj pamoredhBghbiseonsypambe of sadio hnk failures'(e£9038] The

pr ocessiNmg o&X:s HRMGINKE Hb&sindah 48 8S QRGO DHPEANRSSittlaRbAGCde) ces 730
for storing software and data. Exanples of such nmass storage devi ces 730
1

i ncl ude dFacEppipe (N Ripdevens, indludegbripreviet inisedso, cxpipiae pf atpstiliert actizatioand
digi tal p¥&dS 8lcubrEnclbPAndnEWR} todhnb¥ESradid A& fBSSnSIb (@QQ“),%(Wimo Afndray

i npl erent the measurenent | ogging storage 215. A ternatively, the volatile
menory PEFichend mehsle aptmierk Eh. surement | oggi ng storage 215.

[0028]  Anexample process 500 that may be executed to implement location
measurement processing in the UE 105 of FIGS. 1-2 is illustrated in FIG. 5. With reference to
the preceding figures, the process 500 of FIG. 5 begins execution at block 505 at which the UE
105 determines whether the radio link failure criteria for activation of GNSS processing has been
met (e.g., by determining whether a first specified radio link failure frequency has been met or
exceeded). If the radio link failure criteria for activation of GNSS processing has been met
(block 505), then at block 510 the UE 105 activates its GNSS processor 210. In some examples,
activating the GNSS processor 210 involves enabling (e.g., powering-up) the GNSS processor
210 to attempt a location fix. After a successful location fix, the GNSS processor 210 continues
to track satellites and periodically attempts subsequent located fixes so that the next location fix

(e.g., when a subsequent radio link failure is detected) can be obtained with reduced latency.

[0029]  Insome examples, the time required for the GNSS processor 210 to be able to
make location measurements after activation depends upon, for example, how much time has
passed and/or how far the UE 105 has moves since the last location fix. In other words, the
activation time may depend upon how recent or stale is the satellite information, timing
information, etc., stored in the GNSS processor 210. In such examples, if the radio link failure
criteria for activation of GNSS processing has been met, the UE 105 may further decide whether
activation of the GNSS processor 210 is required at that time (e.g., because the information
stored in the GNSS processor 210 is stale and, thus, the GNSS processor 210 will need to more
time to perform a “cold start”) or can be delayed to reduce power consumption and save battery
life (e.g., because the information stored in the GNSS processor 210 is recent and the GNSS

processor 210 requires less time because it can perform a “warm start” or “hot start”).
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[ 0039] As an alternative to inplenmenting the nethods and/ or appar at us
descri bed herein in a system such as the processing systemof FIG 7, the
nmet hods and or apparatus descri bed herein nay be enbedded in a structure
such as a processor and/or an ASIC (application specific integrated

circuit). [0040]]n some exanples, the radio link failur riteria for
activatingvgﬁégké?ggessing in the UE 105 (e.g., such gé%?§6”?§V%¥ specified

radio link failure frequency descri bed above) and/or the radio link failure
criteria for deactivating GNSS processing in the UE 105 (e.g., such as the
second specified radio link failure frequency described above) can be
configured in the UE 105 w thout being signaled by the network. In such
exanples, the radio link failure criteria for activating and/or

doact | vat 10, GRS BRSSP 80% . 00 M SUSARETL RS WP RANRE, 2 3
2012/ 02 1164 4420 HE IS0 ]Iﬂ.AM%Qghdio[lﬁﬁcﬁa’il]uEi mabdeyt detatttdh@®iogh 5SEBy thai a1 bR)?:]aﬁaﬁ e .
e PR SRR el o RSB NBLS BREASReEReg, o o
cont r ar ymort binsd-fladedtdaticiDmedssremkhts. NRtsbiRe sxanP AL e WE WO dutdsfully ebtainb
AR RC MR RER A RETO RS M e L

failure report containing the location information and associated neighbor cell measurement in an

RRC connection setup complete message sent to the network upon reconnecting with the

network after the radio link failure. The network (e.g., via a radio network controller (RNC),

eNB, etc.) may retrieve the indicated radio link failure report (e.g., including the location

information and neighbor cell measurements) by querying the UE 105 via, for example, the UE

information request procedure. At block 525, the UE 105 determines whether the radio link

failure criteria for deactivation of GNSS processing has been met (e.g., by determining whether a

second specified radio link failure frequency has been met or not exceeded). If the radio link

failure criteria for deactivation of GNSS processing has been met (block 525), then at block 530

the UE 105 deactivates its GNSS processor 210.

[0031]  Anexample process 600 that may be executed to implement MDT
measurement configuration and processing in the serving cell 110 of FIGS. 1 and 3 is illustrated
in FIG. 6. With reference to the preceding figures, the process 600 of FIG. 6 begins execution at
block 605 at which the MDT configuration processor 305 included in the network element 300
implementing the cell 110 determines the radio link failure criteria for activation of GNSS
processing (e.g., as described above) to be included in the MDT configuration information to be
sent to the UE 105. At block 610, the MDT configuration processor 305 determines the radio
link failure criteria for deactivation of GNSS processing (e.g., as described above) to be included
in the MDT configuration information to be sent to the UE 105. At block 615, the MDT
configuration processor 305 sends the MDT configuration information to the UE 105. For
example, the MDT configuration processor 305 can send the MDT configuration information to
the UE 105 using control plane signaling (e.g., via one or more RRC messages) and/or user plane
messages (e.g., SMS messages, emails, PIN messages, etc.). Sometime later, at block 620, the

MDT reporting processor 310 included in the network element 300 implementing the cell 110
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VWhat |Is Cainmed Is: 1. Anethod for a wireless device to activate

| ocati on neasurenents, the nethod conpri sing: recei ving configuration
i nformati on including one or nore radio link failure criteria for
activating a processor for perform ng stand-al one | ocation neasurenents;

operating the,hspe&gsor in accordance with the confi gyegfdsandpi@r mation
and incfudlng a stand-al one | ocation neasurenent ang a cel

measurenent in a radio link failure report when the processor is activated
based on the one or nore radio link failure criteria. 2. A nethod as
defined in claim1 wherein the one or nore radio link failure criteria for
activating the processor include a specified radio link failure frequency
at or above which the processor for perform ng stand-al one |ocation

measur engnf, g 1iHtt cag.gel?%%: ilo &f(ﬁqu lo?atio meurche B RS 1R ERfs R delen cl aim 2

wherein the specifie ink failure frequency is specified as a nunber
of radi eyt ifh agdordanes vaifictha MO Tneonfgyritisg) information gent & 9628 as defined in
claim1 wherein the configuration information further includes one or nore
radi o |ink fHO0B2r e i@ iepblock diagideent ot Grapipiegpredsesing yetegg@p capableof 5 A

method a5, d&lide eiéagg @ et dMRE Blsfodel GePh OGRS Bi3keshify &s@hORBlaRY ! gati on
satel lite system processor.

for example, a server, a personal computer, a personal digital assistant (PDA), a smartphone, an

Internet appliance, a DVD player, a CD player, a digital video recorder, a personal video

recorder, a set top box, or any other type of computing device.

[0033]  The system 700 of the instant example includes a processor 712 such as a
general purpose programmable processor. The processor 712 includes a local memory 714, and
executes coded instructions 716 present in the local memory 714 and/or in another memory
device. The processor 712 may execute, among other things, machine readable instructions to
implement the processes represented in FIGS. 4-6. The processor 712 may be any type of
processing unit, such as one or more Intel® microprocessors from the Pentium® family, the
Itanium® family and/or the XScale® family, one or more microcontrollers from the ARM®
and/or PIC® families of microcontrollers, etc. Of course, other processors from other families

are also appropriate.

[0034]  The processor 712 is in communication with a main memory including a
volatile memory 718 and a non-volatile memory 720 via a bus 722. The volatile memory 718
may be implemented by Static Random Access Memory (SRAM), Synchronous Dynamic
Random Access Memory (SDRAM), Dynamic Random Access Memory (DRAM), RAMBUS
Dynamic Random Access Memory (RDRAM) and/or any other type of random access memory
device. The non-volatile memory 720 may be implemented by flash memory and/or any other
desired type of memory device. Access to the main memory 718, 720 is typically controlled by a

memory controller (not shown).

[0001] The processing system 700 also includes an interface circuit 724, The
interface circuit 724 may be implemented by any type of interface standard, such as an Ethernet

interface, a universal serial bus (USB), and/or a third generation input/output (3GIO) interface.
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6. A nethod for a wireless device to activate |ocation neasurenents, the

nmet hod conpri si ng: recei ving configuration information including one
or nore radio link failure criteria for activating a processor for
perform ng stand-al one | ocation neasurenents; and operating the

rocessor i nce with the configuration information, wherein the one
gr nor e rad&g%ﬁﬁﬁbggailure criteria fo? activating t h&CHUSEEMIN4| nel ude a
specified radio link failure frequency at or above which the processor for
perform ng stand-al one | ocation neasurenents is to be activated, and
operating the processor in accordance with the configuration information
conpri ses: activating the processor when a nunber of radio |ink
failures counted during a tine period is greater than or equal to the

specified radgi [ failure frequency; and usi t he processor to
performa st i‘?\@s Jal gé‘ée T S5 B dﬁ’a%@3%?’?@ﬁ?‘m\?ﬂ%dntoéhes‘ﬁtﬁggﬁﬁﬁﬂ’ﬂp{zﬁd& €1ink
failure inputdeti@c) @26 permit a usef to dhtev@hithag JodfmaadWnfoehssSeetlRY 7 02 The it | vat e

| ocat i on, neasur enent t he met hod conpri sing: recei ving configuration
infornafkéﬁagﬁgpu%VW%ﬁ%WgﬁBVJ%H?émPEgﬁﬁyawﬁgaP&W?ﬁ?5”9?F?@FF aglspad,

act i vat i axeackbafiy OC&$SHI arfdd a peicd RESENRDnSYsidd- al one | ocati on neasurenents;

and operating the processor in accordance with the configuration

i nf or mati on, [6BE) ei Gnetdnenoecsukfugtkivades VI8 drdf1Q) doBbdcRD t('f] e i@ Tacd ﬂfduudgﬁ one or
nore radi,0 link failure criteria for deactivating the processor, the one or
nore r a(cjilthS OpPRieYISFY 7?1% & I’E‘“@{efr’ﬁntf"% fOI‘aFéffPR}&thﬁi@P][%h éevb“reéé"e%s"plfq“i‘%cl ude a
first spepid tieglay, adhtBodeiriikubadipldyq CRTBAMENEHt@ bndr bFRPMRe TR inteF8ce
processor.fOﬁﬁpﬁrfornipg,stand-alone | ocation neasurenents is to be
acti vat edUhfrd RS derallbinclydise sraphicydiiyenrardai | ure criteria for deactivating
t he processoi é?ﬁl e.a ecqnd.zgfcifjed radio link failure frequency at or
bel ow whi ch 14987 or JUELLGFE Greujidif BlFhinFlgdcs espRmATisHion devies Sghasfeas ur ement s
i s to bendiemet hatabkdatelite ca8eOREliBRAGEh & ldadivihlck Rifaf @nlpdtes i £quency
bei ng different fr%q}the first specified radio |ink failure frequency.
network (e.g., an Ethernet connection, a digital subscriber line (DSL), a telephone line, coaxial

cable, a cellular telephone system, etc.).

[0038]  The processing system 700 also includes one or more mass storage devices 730
for storing software and data. Examples of such mass storage devices 730 include floppy disk
drives, hard drive disks, compact disk drives and digital versatile disk (DVD) drives. The mass
storage device 730 may implement the measurement logging storage 215. Alternatively, the

volatile memory 718 may implement the measurement logging storage 215.

[0039]  As an alternative to implementing the methods and/or apparatus described
herein in a system such as the processing system of FIG. 7, the methods and or apparatus
described herein may be embedded in a structure such as a processor and/or an ASIC

(application specific integrated circuit).

[0040]  In some examples, the radio link failure criteria for activating GNSS
processing in the UE 105 (e.g., such as the first specified radio link failure frequency described
above) and/or the radio link failure criteria for deactivating GNSS processing in the UE 105
(e.g., such as the second specified radio link failure frequency described above) can be
configured in the UE 105 without being signaled by the network. In such examples, the radio
link failure criteria for activating and/or deactivating GNSS processing can be predetermined in

the UE 105 (e.g., via hardcoding, downloading configuration data during manufacturing, etc.).
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8. A nethod as defined in claim7 wherein operating the processor in
accordance with the configuration information conprises: activating
the processor when a first nunber of radio link failures counted during a
first tinme period is greater than or equal to the first specified radio
link failungohdegugncy: and deactivating the prqQegssahhsn a second
nunber of radio link failures counted during a second tine period is |ess
than or equal to the second specified radio link failure frequency.

9. A nethod as defined in claim8 wherein operating the processor in
accordance with the configuration information further conprises
deactivating the processor when at | east one of a specified activation
period has expired, a handover to a different radi o access technol ogy (RAT)
has occurred t r L t,. l.kc land nobile
net wor k (PLNﬁ?@n h@mﬂqgﬁﬁgﬁﬁgfﬁggeg@%gg?%ﬁgguﬁhL%ﬁ%ﬁ%ﬁ%ﬁﬁggtein the first
speci f i evpnpggiure Havpkeeh desciibed hereing the neape pcoypiagd it paent & 1ot lisitedhunber of
radio |i aj ' ' [ ' d
cpeci 1 o aaPh e Pg e bLog ot bR RO dop RS MSHELDoL EWRERATT or o
radi o | ifpky falineurigen thadcope stbommpetderdelapevditbet literally or uider tha doetrigé &1 e machi ne
readabl g %Eﬁ%ﬂ@e medi um conpri si ng machi ne readabl e i nstructi ons which

when execut e , cause a nachine to at |east: recei ve configuration
information including one or nore radio link failure criteria for
activating a processor for perform ng stand-al one | ocation neasurenents;
operate the processor in accordance with the configuration information; and
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i nclude a stand-al one |ocation nmeasurenent and a cell measurenment in a
radio link failure report when the processor is activated based on the one
or nore radio link failure criteria. 12. A tangi bl e storage nmedi um as
defined in claim1l wherein the one or nore radio link failure criteria for
activating the processor include a specified radio link failure frequency
at or above which the processor for perform ng stand-al one | ocation
measurenents is to be activated. 13. A tangi bl e storage nmedi um as
def i ne¢yiapicd@inedid: wherein the configuration information further includes
one or nore radio link failure criteria for deactivating the processor.

14. A tangiple ”ﬁﬁﬂétgﬁd F&%%%l@ss?teg cé&?aqu{eq&a%ﬁ%a%@&eﬂmhb hRtioyadabl e
i nstructions whi en execute cause a machine to at | east

recei veompridimgur at i on i nf oi mation including one or nore radio link failure

criteria for activati.n cessor .for_performn pne l.ocati on
rre:asurlerrent Eecelaﬁévconllggraﬁﬁ‘gi prnation 1’&3‘6‘8 8t °F ’HO‘%&% &%?@1 Wf:ﬂteflﬁel

confi gwr%un%ngaf bR T éM%%ﬁi tirddeal GRNbEAldmahéRtrehidhRf mati on furt her
i ncl udes one o re radlo l'ink failure criteria for deactlvatlngthe

processor, b}bmatmghe pravesser ineaticordngekwitlathiewwpafiguratien inforfrgtioncanidvat i ng t he

processor inc eci.fied radio li ure frequenc or
above whi ch'™f ‘b%%%‘g%?n? g) A PEISHTFPE Poh (ﬂ C%F%ﬁ%suf%r%%%ﬂb% rar%ag%lf enent s
isto Qﬂu?&tebyﬁﬁgn iR o tdiSoraf St RiatedWaSed Githe ohé BKkmba dattiodinkr fafleei a f or
deactivating the processor include a second specified radio link failure

f r equeentigriat or bel ow which the processor for perform ng stand-al one
| ocation neasurenents is to be deactivated, the second specified radio link

failure freguency beip @asziegfn%g?@&aﬁmw& n fd e GARREE LR RRAiR [ Nk

failure freqguency. bl'es oraerre Ined in claim

14 wheggteia fdieicﬁwhignﬂe plﬁbaébabﬂ 1aclludshrspmﬁmdmvmmfaemcfm;emcyfamm her cause
t he machi ne to: ivate the praqocessar when a first nu% radi o
i nk fabqvaw@@clb@emwsqurmrfsﬂmngsif angdialene]acation MeasyerRans s ¢ or equal

to the, fijal specified radio link failure frequency,

3. A method as defined in claim 2 wherein the specified radio link failure

frequency is specified as a number of radio link failures and a time period.

4. A method as defined in claim 1 wherein the configuration information further

includes one or more radio link failure criteria for deactivating the processor.

5. A method as defined in claim 1 wherein the processor is a global navigation

satellite system (GNSS) processor.
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use the processor to performa stand-al one | ocation neasurenent when a
subsequent radio link failure is detected after the processor is activated;
and deactivate the processor when a second nunber of radio |link
failures counted during a second tinme period is less than or equal to the
second specified radio link failure frequency. 16. A tangi bl e storage
medi um as defined in claim14 wherein the machi ne readabl e instructions,
when executed, further cause the nachine to: activate the processor

when a firsg nunBehebd FRQ v@irélés@ kel Rk k&é&ﬁ/aféqgé’htn@ﬁ n§HakurB@ets fthe Sletiddme
period is greater than or equal to the first specified radio link failure

f r equenayprisng deactlvate the processor when a second nunber of radio

link failures counte cond , t eriod is.l . qual to
Lhe'seaond Soadi oabedafion et RR G ofCL Bore' Raib AR R0 er8D]
St or ag@or BG4 Arélekion 6t pefosthigbtaka- Wl@bd’ho&xhﬁea@ﬁ%ﬁieﬁ& siehdabl e

i nstructions, when executed, further cause the machine to deacti vate the

processor WhRamating th@agxce@nélrbafccgr depeecyith the captigwatioroinigraation Whgeigthi red, a

et N S R D e R M

18. A fiakgiilblefrefuenhaga oraBbwviish def proedsdrfocpeatonning swhel-done tohmdn rst
specified radio [ink failure frequency is specified s a first nunber of
radi o meaturgragnisisde baaetivatad; prd opqrag e PrgESSan ACHY %@&dﬁ*&l g‘ﬁem fied radio

link f | & fied as a second nunber of radio link
falIurgghgﬁdumhqg@gﬁﬁxnlne pe?%od 19. An apparatus to activate |ocation

measur enent activatieg epasabis wdenpmusibegof adfol lirk fapluies essed duwing a time
period is greater than or equal to the specified radio link failure frequency; and
using the processor to perform a stand-alone location measurement when a

subsequent radio link failure is detected.

7. A method for a wireless device to activate location measurements, the method
comprising:

receiving configuration information including one or more radio link failure criteria
for activating a processor for performing stand-alone location measurements; and

operating the processor in accordance with the configuration information, wherein the
configuration information further includes one or more radio link failure criteria for
deactivating the processor, the one or more radio link failure criteria for activating the
processor include a first specified radio link failure frequency at or above which the processor
for performing stand-alone location measurements is to be activated, and the one or more
radio link failure criteria for deactivating the processor include a second specified radio link
failure frequency at or below which the processor for performing stand-alone location
measurements is to be deactivated, the second specified radio link failure frequency being

different from the first specified radio link failure frequency.
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receive configuration information including one or nore radio link failure
criteria for activating a global navigation satellite system (G\SS)
processor; operate the GNSS processor in accordance with the configuration
i nformation; and i ncl ude a stand-al one | ocation nmeasurenent and
a cell measurenent in a radio link failure report when the GNSS processor
Is activated based on the one or nore radio link failure criteria;, and a
menory to store |location nmeasurenments determ ned by the GNSS processor

20. An appagat us Aasietfl6d b@ined i€ Ldin7 Ieherdif bpértih e Pastetor idofdade® | i nk
failure criteria for activating the GNSS processor include a specified

radi o Withkhd ednfigneatibn erfoemgipnagongriseshove whi ch the GNSS processor is to be

activat ed. . ...21. An apparatu ) fin | Iy | ' e
configyrati8%“@H?%§W§Y?%ﬁ&$d¢FH§rH?ﬁ%ﬁﬁ)égggﬁgp%ﬁlﬁgggggggggf@?ﬁﬁﬂ?aiIure
cr f[ ter Ff’st ltiﬁfe 1{2‘:_@6@ i pdteBah Bﬁecﬁh‘ﬁﬁ tpE Aese spRified radid linkifaidyrp diregbereys and
activate |location neasurenents, the apparatus conprising: a first

to: deactivating the processor when a secorec[i) number of ragg link fai?ures couln{e%l dulpil;lgces sor

a second time period is less than or equal to the second specified radio link failure frequency.

9. A method as defined in claim 8 wherein operating the processor in accordance
with the configuration information further comprises deactivating the processor when at least
one of a specified activation period has expired, a handover to a different radio access
technology (RAT) has occurred, or the processor has moved to a different public land mobile

network (PLMN).

10. A method as defined in claim 7 wherein the first specified radio link failure
frequency is specified as a first number of radio link failures and a first time period, and
wherein the second specified radio link failure frequency is specified as a second number of

radio link failures and a second time period.

11. A tangible machine readable storage medium comprising machine readable
instructions which, when executed, cause a machine to at least:

receive configuration information including one or more radio link failure criteria for
activating a processor for performing stand-alone location measurements;

operate the processor in accordance with the configuration information; and

include a stand-alone location measurement and a cell measurement in a radio link
failure report when the processor is activated based on the one or more radio link failure

criteria.

12. A tangible storage medium as defined in claim 11 wherein the one or more
radio link failure criteria for activating the processor include a specified radio link failure
frequency at or above which the processor for performing stand-alone location measurements

is to be activated.
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receive configuration information including one or nore radio link failure
criteria for activating a global navigation satellite system (G\SS)
processor; and operate the GNSS processor in accordance with the
configuration information; and a menory to store location
measurenents determ ned by the GNSS processor, wherein the one or nore
radio link failure criteria for activating the GNSS processor include a
specified radio link failure frequency at or above which the GNSS processor

is to be actjvat %dtarr}f%ﬂﬂ: std¥8od hERLmPIAeBR&PH dldimt O wherein th@EddfibdkRiohhe GNSS
processor when a nunber of tadio link failures counted during a time period

i s gr eatfermativarfuther éqphades oe phmosprdiof linkdailandicoitdriarfRr desctivatmefthequency; and
i nvoke the GNSS processor to performa stand-al one | ocation nmeasurenent
when aPElB¥8buent radio link failure is detected. 23. An apparatus to
activate | ocation nmeasurenents, the apparatus conprising: a first processor
to: 14, ReER}¥R m&vhideduidbledtorafd el @mprivtlgudadhinmredable nor e
radio link failure criteria for activating a global navigation satellite
syst emsENSB)ns prhoets sdish exeputbdoparse t aachiae@@desitocessor in accordance with

the confi QU{.&QVQ %oﬁﬁéqut%%t iin?o%ation including one or more radio link failure criteria for

activating a processor for performing stand-alone location measurements; and
operate the processor in accordance with the configuration information, wherein the

configuration information further includes one or more radio link failure criteria for
deactivating the processor, the one or more radio link failure criteria for activating the
processor include a first specified radio link failure frequency at or above which the processor
for performing stand-alone location measurements is to be activated, and the one or more
radio link failure criteria for deactivating the processor include a second specified radio link
failure frequency at or below which the processor for performing stand-alone location
measurements is to be deactivated, the second specified radio link failure frequency being

different from the first specified radio link failure frequency.

15. A tangible storage medium as defined in claim 14 wherein the machine
readable instructions, when executed, further cause the machine to:

activate the processor when a first number of radio link failures counted during a first
time period is greater than or equal to the first specified radio link failure frequency;

use the processor to perform a stand-alone location measurement when a subsequent
radio link failure is detected after the processor is activated; and

deactivate the processor when a second number of radio link failures counted during a

second time period is less than or equal to the second specified radio link failure frequency.

16. A tangible storage medium as defined in claim 14 wherein the machine
readable instructions, when executed, further cause the machine to:

activate the processor when a first number of radio link failures counted during a first
time period is greater than or equal to the first specified radio link failure frequency; and

deactivate the processor when a second number of radio link failures counted during a

second time period is less than or equal to the second specified radio link failure frequency.
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and a nenory to store |location neasurenents determ ned by the G\SS
processor, wherein the configuration information further includes one or
nore radio link failure criteria for deactivating the GNSS processor, the
one or nore radio link failure criteria for activating the GNSS processor
include a first specified radio link failure frequency at or above which
the GNSS processor is to be activated, and the one or nore radio |ink
failure criteria for deactivating the GNSS processor include a second
specified ragio l taiégifﬂ%'skdfag% hEGOMERCNAAL ARl BN MGERING RACKISS processor
is to be deactivated: 24. An apparatus as defined in claim23
wher ei reatlftde fristrattiqns pebasorecitsd tforther cause the tiagkine ta dracONSSthsmsewsssr when a
first nunber of radio |i faj.l ures counted duri first td god is
o at ePTEREHHeR of oY e ack 1R befB s Su Pl o v F AT RRIG Cency.
and  accesRARIOIMALR AT RaEDRIRE OGARS Proc¥dIeihad S@eans a aurdest pablic Rato | i nk
failures counted during a second tine period is |less than or equal to the
secondmmpde nétivock (RINY)I i nk failure frequency. 25. An apparatus as
defined in claim?24 wherein the first processor is to deactivate the GN\SS
processor n at, |ea ne o peci ki ed. . vad | i expired, a
handover t\(l)\/(11 | di ﬁftg?%lﬁﬁe S?Oé eo%g(gg%lsag%teg}éﬁ%&acgégdf %R‘X%emgfslé ggsé El?er% ggga or the
GNSS prieehsiofailnasrémees) i Qpetifikd dser st nymmtr iof rddininkrfiiiubes and taviiostkingdL MN) .
26. An apparatus as defined in claim23 wherein the first specjfied radio
link fBaemash and thegaenndyspeaiiedeadia indgtaguredrqqueagy 1 shgséliedss Sl e
failur . | i k:od, and wherein the second specified radio
link f gﬁag{rbcejh%r%%%%lgéd ?Eecgggglﬁ%ipeeggg's a second number of radio |ink
failures and a second tinme period. 27. A tangi bl e nmachi ne readable
st orage nedil9im caAmpppaianyg toracthiated ocamaaidasuicmsnisutie iapparatnk cempristhgn
execut ed, ca¥se a machine to at |east:

a first processor to:

receive configuration information including one or more radio link failure
criteria for activating a global navigation satellite system (GNSS) processor;

operate the GNSS processor in accordance with the configuration information;
and

include a stand-alone location measurement and a cell measurement in a radio
link failure report when the GNSS processor is activated based on the one or more radio link
failure criteria; and

a memory to store location measurements determined by the GNSS processor.

20.  An apparatus as defined in claim 19 wherein the one or more radio link failure
criteria for activating the GNSS processor include a specified radio link failure frequency at

or above which the GNSS processor is to be activated.

21.  An apparatus as defined in claim 19 wherein the configuration information

further includes one or more radio link failure criteria for deactivating the GNSS processor.
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receive configuration information including one or nore radio link failure
criteria for activating a processor for perform ng stand-al one |ocation
measur enents; and operate the processor in accordance with the
configuration information, wherein the one or nore radio link failure
criteria for activating the processor include a specified radio |link
failure frequency at or above which the processor for performng
stand-al one | ocation neasurenents is to be activated, and to operate the

processor i By accandapagidid Reth/af 168Hoh GhadbrefRnisthe bpBdrhtaf corhpesii@c hi ne
readabl e i nstructions, when executed, further cause the nmachi ne to:

activate theﬁpﬁ@uassmrumhen a nunber of radio link failures counted during
frequency: and oo gy atsBEEREBen S iR SR L LE RIS RN ot on
nmeasur eRRAL fWNRAVAInEUPS 66 RYighttsh Qtdilitkydtanl(GNSS) protessestaad.
operate the GNSS processor in accordance with the configuration information;
and
a memory to store location measurements determined by the GNSS processor,
wherein the one or more radio link failure criteria for activating the GNSS processor include
a specified radio link failure frequency at or above which the GNSS processor is to be
activated, and the first processor is to:
activate the GNSS processor when a number of radio link failures counted during a
time period is greater than or equal to the specified radio link failure frequency; and

invoke the GNSS processor to perform a stand-alone location measurement when a

subsequent radio link failure is detected.

23. An apparatus to activate location measurements, the apparatus comprising:
a first processor to:
receive configuration information including one or more radio link failure
criteria for activating a global navigation satellite system (GNSS) processor; and

operate the GNSS processor in accordance with the configuration information;

and
a memory to store location measurements determined by the GNSS processor,

wherein the configuration information further includes one or more radio link failure criteria
for deactivating the GNSS processor, the one or more radio link failure criteria for activating
the GNSS processor include a first specified radio link failure frequency at or above which
the GNSS processor is to be activated, and the one or more radio link failure criteria for
deactivating the GNSS processor include a second specified radio link failure frequency at or

below which the GNSS processor is to be deactivated.
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24,  An apparatus as defined in claim 23 wherein the first processor is to:

activate the GNSS processor when a first number of radio link failures counted during
a first time period is greater than or equal to the first specified radio link failure frequency;
and

deactivate the GNSS processor when a second number of radio link failures counted
during a second time period is less than or equal to the second specified radio link failure

frequency.

25.  An apparatus as defined in claim 24 wherein the first processor is to deactivate
the GNSS processor when at least one of a specified activation period has expired, a
handover to a different radio access technology (RAT) has occurred, or the GNSS processor

has moved to a different public land mobile network (PLMN).

26.  An apparatus as defined in claim 23 wherein the first specified radio link
failure frequency is specified as a first number of radio link failures and a first time period,
and wherein the second specified radio link failure frequency is specified as a second number

of radio link failures and a second time period.

27. A tangible machine readable storage medium comprising machine readable
instructions which, when executed, cause a machine to at least:

receive configuration information including one or more radio link failure criteria for
activating a processor for performing stand-alone location measurements; and

operate the processor in accordance with the configuration information, wherein the
one or more radio link failure criteria for activating the processor include a specified radio
link failure frequency at or above which the processor for performing stand-alone location
measurements is to be activated, and to operate the processor in accordance with the
configuration information, the machine readable instructions, when executed, further cause
the machine to:

activate the processor when a number of radio link failures counted during a time
period is greater than or equal to the specified radio link failure frequency; and

use the processor to perform a stand-alone location measurement when a subsequent

radio link failure is detected.
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