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W rel ess comuni cati ons systezn Description of the Related Art -.

For posi i 2?%@%@\?@%&?@%@%@%&%@%@ obal

positionnn:g system(d'S) is currently available for perform ng position
| ocation using a GZ' S receiver in conjunction with a set of earth orbiting
satellites. Zt is thergfore gesirable to introduce GPS fuynctionality into a

cel lul aP tel ephone. 20B KHEH I INVENTEON ext r enel y

sensitive to cost, weight and power consu~Iptiort cOtsiueratiiuis_i~"iuS,

Sit~ipiy ' 1.0l ~ ciz~cuitry for performng G S location is an

unsati sf agf%ftf/ldg% ﬂﬁkﬁ ! rbrow di ng position .location functionality in a
cel lul ar tel ephthe prEsand, 1mhanpneselntesmrmtlon Ipgatipm.eoze pastigulaviyii ng

a's fU“CtﬂHé“ rb&éht' %@eﬁﬁéﬁmréfates %022 heVePhale s With By dn hdrum of
addi ti gnal dvvar cos power . co nption. SU RY OF

NV R CRPR5R e 137 GREIIH ABoROSHIPT OSBRI RISt (A BIHRIFREABE and
appar at us §ys1‘experfor nni ng position location in wireless comruni cations
systerrl. Ln one enbodi nent the invention conprises a nnethod for
performng position location in a subscriber unit in a CDVA wireless 35
cermupi cat HoResexsiptiomafdbe Relatedade station, including the step of

Son 173, 5 BOSPUOROUGRERRC SN i L00mercoRmicnti e sanieriny

Berfor TP gBeRandl Fo0Ror TR (1ML LR ERatiy rortiiRg pphany The

I E~1 V\a NEglébal , pesitioningmsystema: (GBS) Jis PAGEently1 avaflabley for performing~ . -~

5t bosition 1&AEBHN LR QNEPS QBRiPEEIn dnjunction with a set of earth
orbiting satellites. It is therefore desirable to introduce GPS functionality
into a cellular telephone.

20 Cellular telephones, however, are extremely sensitive to cost, weight
and power consumption considerations. Thus, simply adding additional
circuitry for performing GPS location is an unsatisfactory solution for
providing position location functionality in a cellular telephone. Thus, the
present invention is directed to providing GPS functionality in a cellular

o 25 telephone system with a minimum of additional hardware, cost and power

) consumption.

SUMMARY OF THE INVENTION

The present invention is a novel and improved method and
apparatus for performing position location in wireless communications
system. In one embodiment the invention comprises a method for
performing position location in a subscriber unit in a CDMA wireless

35 communications system having a base station, including the step of
receiving a position location request during 2 communication, entering a
position location mode, transmitting frames to the base station while
performing a position location procedure, and returning to
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1 0 M-, ~ 2003 node when said position |ocation procedure has been BRI Eﬁé
DESCRI PTI ON OF THE DRAW NGS The features, objects, and advantages of t 3
present invention will beconme nore appargnt from the det ai I"‘ed desckip

set forth bel ow when 10 taken in conjunction with the draw'ngs i \A}rr{@j{?

li ke reference characters identify correspondingly throughout and whled &R 2003
Fig. 1. is ¢omipukcations amode MenGsmﬂdapoﬂmm ilocutitrg [Hyetdnre EAS) bgen

wavef or m geaﬁﬁ%méd Fig. 2 is a highly sinplified block diagram of a
cellular tel ephone 15 system configured in accordance with the use of
present invention; Fig. 3 is a block diagramof a receiver configured iun
accordance with one enbodi nent of the invention; Fig. 4 is another bl ock

di agram gf the receiver depicted in Fig. 3; Fig. 5is a receiver configured
in accordance with an altezwative 20 ennbodi nent of the invention; Fig. 6

is a flowchart of tBREEERESCRIPHONORITHEDRAWINGSat i on

operation; Fig. 7 |s a bl ock di agram of a DSP configured in accordance with
one embodi nent ent Fi | ow chart, illustratjng the
steps performed %amggse% ‘éclr;]fs &dg@{}?% c&ﬁdé’ﬁﬁ*ﬁr\h’ﬂ‘( epHEn eﬁ‘ﬁ’&ﬂl nent
of the i nverRPH® HP-?I'Q apipargnhftqmﬂhleldaéaﬂéd dss«rapmo:g sehéophalselewowdrennhi ch
fine andOCOtakéﬁ lﬁe@frﬁhﬁén@ﬁeww&&ra%hgs%emﬁmmw%fepé &h%ddQXt%P&' on;
Fig. 10 is. h‘n'% |ine of t searc Q‘ro en performa(TL

accor dance \iFTH% A8 GHB%‘?W@X thyoy r?\’i‘éni"’h(?ﬁemﬁ g. x~ is a di agram of
search space. FiKjg. 22isi s Hobk aﬂnhgnhmgbﬁrﬂ\eth)UaéCEoMﬁbnlrgﬁ a@zmzﬁam;esy\n th
angt her enhg M@iﬁ% L.nvention. 35 DETAILED DESCRI P ~' HE

PREFERRED EMB novel and inproved method and appar at us f ox
perform ng posi thi8n2|iscathighly simplifiedskloskndiagramt pbas celialar nhelephone

(iicla/sclz ri bes. s}'zhﬁemrcoﬁ’ﬁgured lin accardance _W1th tMé/ ugé B Pleddnt ThvERtidA; | D PACGE
~~~' i~

exenpl ary emnbodi r%ghto' lﬁ' & bd@?&?f‘%an] ﬂf ?ch%lgﬁ’f &Pﬁ&mf‘i‘lénd?‘éf)f%?n‘f@eWFéW ar
t el ephone s3na embodhinent wfethei intvientibhj s context i s advant ageous, different

e-onbodi ment s OfFiEe id BiGH: Blodkiia m%%@@&&&@& aégpdéeehfﬁrﬁgs described 5

envi ronnent s orol_rgl nfi gurations enera e vari
herein may be f i%n §eEdY S nEPBIBYFRY N é@%ﬂ%@%é@ﬁg ai‘n?]égﬁ’%?tt‘e‘ff
ci zcui t 89 oamblodmiemt of m@éonvhmaver i unpl ementation in an integrated

Signal s, synbol & Endishrge erat o4 T 4 rEPEraRel TR Rt heton
appl i cat i orPRff @ Hogvant ageously repz~esented by voltages, currents,
el ectronagneti c MgvBss a block diagram of a DSP configured in accordance with one
- embodiment of the invention;
— 25 Fig. 8 is a flow chart illustrating the steps performed during a search
) performed in accordance with one embodiment of the invention;
Fig. 9 is a time line illustrating the phases over which fine and coarse
searches are performed in one embodiment of the invention;
Fig. 10 is a time line of the search process when performed in
30 accordance with one embodiment of the invention;
Fig. 11 is a diagram of search space.
Fig. 12 is a block diagram of a receiver in accordance with another
embodiment of the invention.

35 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A novel and improved method and apparatus for performing
position location in wireless communications system is described. The
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may repz~esent hardware oz nethod steps.  Fig. 1. is a block di agram oif 0 MaR 2003
G obal Positioning System (GPS) ,-'" vva@ef or m gener atfﬂ)"‘ The*ci rcI ef‘\orrthaga

pl us sign designates nodul 0~2 15 addition. Jn gener al \Cadis@PS ~ W
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carrier is sy@ﬂmrsmad aips HbaCoaay de/referenced cthrcmglﬁ@utcmm ap@lﬂ:@ﬂancdmep

pseudor andgaygR e5{1§1'9’5¥ fe%@ﬁ@daiéga cqga%xyt PhrteRd, élég%éﬁ%#n@ 1ac%lvle

posi ti | ocati 0 rse ursitiron.c not
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code that %épr%\é%&%'léi\xg@y%rel ernEI gﬁgaerﬁte\g% code appears on both carriers but is
90™deyrees out &g phaéea\hwk hiegmann efodlee dhlabak RositaminigeSysim §GPE)
navi gat i onwaa@feﬁﬂ gohésliod. s wgler&uuev«@%#edgm hsi ng.@t@estl t64 Anbadgoand P
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t wo 10- st agmmrnefverarlegatenﬁess AA l&stgemenites nugstsbd hised ad ywobve dbr tHeX3+XI |
whil e %%Isox %@3 pol ynom al ~+X2+X3+X6+X8+X9+X' . The C/ A code
is generate y exc fve t he out put of the Gl shift reg[sster with 2
bits of the & &HachiSV; trapssniss 4W§O“@W%Cm w 72 Mide 13l eukiedi agr am

?L adcel : uwmheéa@ﬁb@mne%y .-ﬁgx%seaom‘rl Stﬁfmdﬁxt'd lrroegfcs}rh lﬂQQS@rv‘Mé IISPSIte agﬁie of
e disclo arat.us e tel ephones ocat ed anong
base stati gﬁ% @;@ﬂ @E—Pza eﬁ’lxg‘%‘ bSECE FIFHYY c%?\et 1{9 ?Ef":ﬁe | 4.
Mobi l e swi tl’@mtrcgungr%ewca/l(sﬁ’ﬁ’)e iscusesl BE@ovarnmentsd pgeridies and tadle
telephaone B%‘gﬂékd@ fa&uﬂ@gﬂpﬁggggfl% sonme nobile tel ephones are

conducting te

caII cin e sta on | e
other$ are in sﬁgﬁd 3 %@Ogé’i%t?ab%ﬁ ?\%%CHZ“ o rf%) I|E’cat| on
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presezlt i ?8 AI. on an‘g&$ cor p%_r a@%gcr%%en ‘Agéqﬂ ?iegetﬁgggh%ggrﬁtar nggeoé)atr on

is facilit&onfiuy with tegrane andring aaq@émq%ﬁexeaeeérerﬁ%s‘abe BAti ni ng
"ai di ng3d nfinveRtel @R uddaf tid (S cdde.)MHach @atadliRPhad estowa L LXIcpdaahat re

D), the ebPSHRAEL i piece e WBILH i, 5 PEFE K0t PR T
code phase,thands 262 daysiinaleagtitr cthedtyodopppears akibafht parsiers but is 50
degrees out of phase with the C/A code on the L1 carrier. The 50Hz2
navigation message, which is exclusive-ORed with both the C/A code and P
35 code before carrier modulation, provides system information such as

satellite orbits and clock corrections.
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z' eceived signal with its locally 5 generated C /A sequ (9-?~t+lei %2000
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search space an sa rr.effects nd obt ain seudo- r anges
fox each satelli ggﬁeﬂbtetk} é’é@?&&é(ﬁoﬁ?delﬁgﬁgb&ﬁﬁgsf‘?]éé@mﬁg’éifo@dreanges
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far away f e t .t hat r seen
by t he mb?’?%ﬁ‘aﬁt?ﬁ@? ATVEREPBSS TDMIE IRBNCRIVER” siiBhet 8488 498P6E pace
stati on. dhe present davienton t Andi imgerpirated thereior rke'ctefﬁmnwh@dmbquency
Doppl er Valdt%txohh?s RAlitRed h@&ﬁar@,u{i%@horofl A ;s&giubﬁceéq@st xiﬁeﬁsa ge
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the recei vege GhA( EWd%Q g)epéfmhggéa‘%o?@%ﬁbgeﬂ{e ﬁéarlfﬂewh{a’cﬁptéﬁé‘aréﬁﬁd”ﬁb' le
0 er

unit coz~rect for c equ pler by the
rati o L023M&9sjimate cade fén@irq‘? eét&Waf B?‘Fcé’c oPBfer(:odeD%p s " over
ttme by stew ng d~ |~|v Sl ~~~w : ~" ~"~r rvvv ~| 00 19: 12 FROM IA PAGE
14419 "' ~"~" - - ~ "1 71t ,, . ‘n.)~ ~o ~aR zoa3 6 ~ _P_~~~~/~
~; 1 i ~Gv 2000 (i ntrodum ng del ay |nt o) the phase of the received I(, ~
sanpl és in 1/16 chi p Increnents as necessary. Fig. 3 is a block diagram of
the receiver portion of a cellular telephone (W reless subscriber unit)
configured in accordance with one enbodi ment of 5 the invention. The

recei ved waveform 100 is nodel ed as the C/ A signal c(n) nodulated with a
carrier at frequency w + wd, where w~ is the nom nal carrier frequency
x575.42 WMHz, and wd is the Doppler frequency created by satellite novenent.
The Doppl er frequency ranges fromO when the satellite is directly

over head, to about 4.5kHz in the worst case. The receiver 10 anal og section
can be nodel ed as denodul ation with a carrier at frequency w and random
phase A, followed by iow pass filtering.
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The resul ting baseband signal is passed through an A ter {
shown) to produce digital | and Q sanples, which are Bmgogtthét@e}#é
'~ may be repeatedly searched. The sanples are generated,af . t\wo_ tun ér\vﬂ/ 58
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performthe fine search algorithm but which allows 18 ins of sa~ocl pl &0 MAR 2003
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2Pl 1 cat | GRS ERS EABmtEs: udofereanT ol NenSedso! fas ey PREcon 1o
st oned. Theamirasireferndd tdes Grequenqyddupplen| whileetis etffrcbendﬂmebasﬁbenﬂor
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(}rency error I ves e usek O I’t coner ent
i nt egr ati off knows tha freguescydpoppler duq to satellite ppeement, ehd%e(awm dhe
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This can chydbe fbasgetaelomrkt onetdrabodidrentobf !ell\e 117*56&1% to Thirectfarcihe s
he cl ook o PR e B L R e e e
'~ 25 avai k%?ﬁlué“% %rwe&ér%ﬁﬁqfﬁf 3 stoufe pad ﬁ%@fiﬁ%‘g@mﬁ'@ to
the frequenscyn e erdercsf BHe /8ot tol erable and must be greatly reduced To

al | ow | gnger CO@{QE%& Lniegration [Sd,eé@%r ];é QOIC%R E’J‘}Rg %Mﬂ& &Qgrr £ Lsi ng

i nvention, the recerver corr oCar oscl

tinning acdhicheffectnelyreonaprasses pnexpandsaihe widthrofsder tasebied: Citngp
informati ORhys! 118 Bhé enlbb SR BiCRR Jﬁvéﬁﬂéﬁoﬁesir@&ﬂb ﬁﬂ]ﬁt:oi'r%cﬂﬁﬁdcddk tune

t he | ocal cillator claqc 8MHz as Iosel nt r ol
si gnal appﬁf‘éﬁ’lﬁ) ylgp isé’lq_l?’ﬁ%‘renﬁY ?pPl§rft?yo i@ﬁ%]@?igmt
swi tches f mmmm CEXv. thew ecoraédtefor t dvelec Dopeddri overd Superbyarsﬂmdmgl ng
the tirniztg information 35 fromthe base station (or other source),
however, sone additional clock error remains. In one enbodi nent of the
invention, the resulting frequency uncéigirnt y_after correction is +/ -
100hl z. This remai ni ng ezeor still reduces thé grformance of the receiver,
and in general prevents |onger coherent integration tinmes- In one

enbodi nrent of the invention, the remaining .i 1 .. . . .~ A ~Jt~~. 6 ~




NUV=-21-0@ 18:12 FROM: ID: PAGE
: 14189

NOV- 21- OO 1H: 13 FROM I D PAGE 16/7 1 0 MAR Z003 : ~~~'[~p:g20343 . ~ 7
|~ ~ ~~i"i~.~ 2 ~ PJOV 2000 error sinply avoided by perform ng non- cohbr:?eﬁ’t}
i nt egratl on foz~ duration of nore than Xzns which reduces perfornance.l (AAR 2003

al so shown in Fig. x, the 50Hz NA' V/ syséem data is al ul-at,ed
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applied to the local oscillator clock is frozen when the RF unit switches from

CDMA to GPS.

Even after the correction is performed using the timing information

35 from the base station (or other source), however, some additional clock

error remains. In one embodiment of the invention, the resulting frequency

uncertainty after correction js +/- 100Hz. This remaining error still reduces

the performance of the receiver, and in general prevents longer coherent

integration times. In one embodiment of the inventjon, the remaining
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at the current value. At step 506, enters GPS mode and performs the

) position location using the corrected clock. Once the position location has
been performed, the mobile unit leaves GPS mode at step 508.

Fig. 7 is an illustration of a DSP receiver system configured in

accordance with one embodiment of the invention. The DSP performs the

30 entire searching operation with minimal additional hardware. DSP core

308, modem 306, interface unit 300, ROM 302 and Memory (RAM) 304 are

coupled via bus 306. Interface unit 300 receives RF samples from an RF unit

(not shown) and provides the samples to RAM 304. The RF samples can be

stored at coarse resolution or fine resolution. The DSP core 308 processes

35 the samples stored in memory using instruction stored in ROM 302 as well

as in memory 304. Memory 304 may have multiple "banks" some of which

store samples and some of which store instructions. Modem 700 performs

CDMA processing during normal mode.
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606. Before beginning the fine search, the DSP computes the rotated C/A

25 code for each of the satellites. This allows the DSP to process the fine search
in real-time. In performing the fine (chipx8 resolution) search, the satellites
are processed one at a time over different data.

The DSP first slews the decimator to compensate for code Doppler for
the given satellite(s). It also resets the Rx AGC value while waiting for the

30 next Ims boundary before storing a 1ms coherent integration window of
chipx8 samples.

The DSP processes 5 contiguous chipx8 resolution hypotheses on this
1ms coherent integration window, where the center hypothesis is the best
hypothesis obtained in the coarse search. After processing the next lms

35 window, the results are combined coherently and this 2ms sum is combined
non-coherently for all Nn iterations.

This step (starting from slewing the decimator) is repeated on the
same data for the next satellite until all the satellites have been processed. If
the code Doppler for 2 satellites is similar in magnitude, it may be possible to
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performed, the C/A codes are computed during time period 84, which takes
24 ms. During time periods 86 the slew value is adjusted for code Doppler
and the Rx AGC is further adjusted. During time periods 88, fine searches
35 are performed on the IQ data samples, with continuous adjustment
performed during time periods 86. The use of 18 ms integration times
allows code Doppler to be neglected because the received C/A code phase
will be shifted by less than 1/16 of a chip. Up to eight sequences of
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In the worst case, if the data bit was inverted in the middle of a
20 coherent integration interval, the coherent integration could be completely
" wiped out. For this reason, in an alternative embodiment of the invention,
the base station must communicate the data transition boundaries for each
satellite to the phone (also described above). Preferably, the data
transmission boundary is also included in the aiding message transmitted
25 from the base station (such as in a set of five bit messages indicating the
millisecond interval during which the transition occurs for each satellite). '
The phone uses this boundary to split the coherent integration interval for
each satellite into 2 pieces and decide whether to add or subtract the
, coherent integration sums in these 2 intervals. Thus, by also including the
30 data boundary of each GPS signal, the reliability of the location procedure is
increased.

In the exemplary embodiment of the invention, any frequency
uncertainty creates a loss in Ec/Nt that increases with the coherent
integration time. For example, uncertainty of +/-100Hz, the loss in Ec/Nt

35 increases rapidly as the coherent integration time is increased, as shown in
Table L.
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1 Of , , f #1998 f(theCocal osc1llator in the mobile unit. It is this unknown frequency offset
that prevents longer coherent despreading and integration from being

performed. Longer coherent would improve processing if the effects of the
unknown frequency offset could be reduced.

In one embodiment of the invention, this unknown frequency offset

10 is accounted for by expanding the search space to 2 dimensions to include
frequency searches. For each hypothesis, several frequency searches are
performed, where each frequency search assumes the frequency offset is a
known value. By spacing the frequency offsets, one can reduce the
frequency uncertainty to an arbitrarily small value at the expense of added

15 computation and memory. For example, if 5 frequency hypotheses are used,
the resulting search space is shown in Fig. 10.

For a +/-100Hz frequency uncertainty, which is the typically operatmg

) specification of a mobile unit, this configuration reduces the maximum
frequency offset to 20Hz (one hypothesis must be within 20Hz of the actual

20 frequency offset). With a 20ms coherent integration time, the loss in Ec/Nt
with a 20Hz frequency offset is 242 dB. By doubling the number of
frequency hypotheses to 10, the frequency uncertainty can be reduced to
10Hz, which causes an Ec/Nt loss of .58dB. However, adding additional
hypotheses widens the search space, which increases both the computation

25 and memory requirements.

One embodiment of the invention computes the frequency
hypothesis by lumping the frequency offset in with the frequency Doppler,
and computing a new rotated PN code for each frequency hypothesis.
However, this makes the number of frequency hypotheses a multiplicative

30 factor in the total computation: 5 frequency hypotheses would mean 5 times
as much computation.
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over a lms interval (8% of a period for an 80Hz hypothesis) in another
embodiment of the invention.  Therefore, by dividing the coherent

5 integration interval up into lms subintervals, the integration sums of the
subintervals are rotated to reduce the added computations needed to
compute the frequency searches by three orders of magnitude. The result is
that longer coherent despreading can be performed, and performance
improved.

10 Fig. 12.is a block diagram of a receiver configured in accordance with
the use of longer coherent despreading approach. The first set of multipliers
50 compensates for the frequency Doppler by correlating the IQ
samples with a rotated C/A code. This is equivalent to rotating the 1Q '
samples before correlation with the unmodified C/A code. Since the

15 frequency Doppler can be as large as 4500Hz, the rotation is applied to every
chip. After coherently integrating over a 1ms interval (1023 chips) using
accumulators 52, the second set of multipliers 54 rotates the 1ms integration
sums (I, and X)) to implement the frequency hypothesis. The rotated sums
are then added over the whole coherent integration interval.

20 Recall that the frequency Doppler rotation was only computed on
1023 chips to save memory and computation. For coherent integration
times longer than 1ms, each coherent integration sum are multiplied by a
phase offset to make the phase of the rotation continuous over time. To
show this mathematically, the 1ms coherent integration sum with

25 frequency Doppler rotation can be expressed as:

1023

Sy = Z[I(n)+ JO(n) By with I, = Re( S; } and Zg= Im{ S; }

n=l

where I(n) and Q(n) are the input samples received on the I and Q

30 channels respectively, c(n) is the unrotated C/A code, w, is the frequency

Doppler, and T, is the chip interval (.9775us). A 2ms coherent integration
sum can be expressed as:

2046

S@ms) = 3 [1(m)+ jO(n) Hme™

n=|

35
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Ims integration sums, we can combine this operation with the frequency
search to avoid having to perform 2 rotations. That is, since
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we can multiply the (n+1)th 1ms integration sum by lwdswhin(ims) 4
search a frequency hypothesis and account for the frequency Doppler phase
offset.
25 Note that the frequency search can be reduced after acquiring one
satellite, because the frequency uncertainty is not dependent on the satellite.
A much finer frequency search can be performed if a longer coherent
integration is desired.
In the exemplary embodiment of the invention, the fine search is
30 performed in similar manner the coarse search with 2 differences. First, the
integration intervals are always added coherently instead of squaring and
adding noncoherently. Second, the rotation to remove the frequency
uncertainty (which should be known after the coarse search) is combined
with the frequency Doppler phase offset and used to rotate the 1ms coherent
35 integration intervals before adding them together.
In an alternative embodiment of the invention, the coherent
integration window of chipx2 data is integrated for integration times longer
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However, because the product of the frequency uncertainty and the
integration time constant affects the loss in Ec/Nt, the frequency uncertainty
must be reduced to very small levels for long coherent integration intervals.

10 Since a 20ms integration with a 20Hz frequency uncertainty resulted in a
loss in Ec/Nt of 2.42 dB, maintaining the same loss with an integration time
of 400ms requires that the frequency uncertainty be reduced to 1Hz. To
correct for this problem, the frequency uncertainty is reduced down to 1Hz !
in a hierarchical manner. For example, a first frequency search reduces the

15  uncertainty from 100Hz to 20Hz, a second search reduces the uncertainty to 4
Hz, and a third search reduces the uncertainty to 1Hz. The frequency search
will also compensate for errors in the frequency Doppler obtained from the
base station.

Additionally, to perform longer integrations only satellites with

20 similar Doppler are searched over the same data for long integration times,
since the code Doppler is different for each satellite. The DSP computes how
long it takes to slip 1/16 of a chip and slews the decimator as it collects a
coherent integration data window. Additionally, multiple data windows
are taken in this embodiment.

25 Thus, a method and apparatus for performing position location in
wireless communications system has been described. The previous
description of the preferred embodiments is provided to enable any person
skilled in the art to make or use the present invention. The various
modifications to these embodiments will be readily apparent to those skilled

30 in the art, and the generic principles defined herein may be applied to other
embodiments without the use of the inventive faculty. Thus, the present
invention is not intended to be limited to the embodiments shown herein
but is to be accorded the widest scope consistent with the principles and
novel features disclosed herein.
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WHAT IS CLAIMED IS:
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receive position location information; and

receiving information over the position location frequency and using the
received information to perform a position location procedure, while transmitting
information to the base station;

retuning the receiver to once again receive from, as well as transmit to the base

station when said position location procedure has been completed.

2. The method of claim 1, wherein the information received from the subscriber

unit during the position location procedure contains power control information.

3. The method of claim 1, wherein the information received from the subscriber
unit during the position location procedure notifies the base station that the subscriber

unit is position location mode.

4, The method of claim 1, wherein the information received from the subscriber
unit during the position location procedure notifies the base station of a status of the

position location procedure.

5. The method of claim 1, wherein the information received from the subscriber
unit during the position location procedure includes a request for additional aiding
information for performing the position location procedure, and the position location

procedure is completed using the additional aiding information.

6. The method of claim 1 wherein information received from the subscriber unit

during the position location procedure contains timing information.
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