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DESCRI PTI ON OF THE RELATED ART 15 | rior art communi cation nethod
that divides a given band into several channels and then conducts

communi cations through such channels, the communication quality is
affected by thermal noi se caused by decrease in receiving power and

interference noise in the gacghanmelp20randiFdi @geR 1eagnnel s caused by the
reuse of spatially the co-channel and adjacent channels- Then, its

comuni cation quality is identified by neasuring the receiving power of

t he channel sent fromthe operating base station. Such receiving power can
be neasured by 25 extracting FhBLS @ialTi¥petNVENTIIONach desired channel by
the use of frequency converters and frequency selection filters and then

. measuring the power provided fromeach - 6 OCT 2004

5 The present invention generally relates to
communication quality acquisition apparatuses and methods
employed in cellular mobile communication systems using
spread signals such as CDMA(Code DivisionMultiple Access),
and more specifically, to an apparatus and a method for

10  acguiring communication quality through the CDMA pilot

channel in the service area.
DESCRIPTION OF THE RELATED ART

15 In the prior art communication method that divides
@ given band into several channels and then conducts
communications through such channels, the communication
quality is affected by thermal noise caused by decrease
in receiving power and interference noise in the co-channel

20 and adjacent channels caused by the reuse of spatially the
co-channel and adjacent channels. Then, its
communication guality is identified by measuring the
receliving power of the channel sent from the operating base
station. Such receiving power can be measured by

25 extracting the signal spectrum in each desired channel by
the use of frequency converters and frequency selection

filters and then measuring the power provided from each



2 filter. However, in the case of the CDVA nethod, which is regarded as

the nost prom sing one anong the future nobile conmunication nethods, the
acqui sition of comrunication 5 quality in the service area should bE'BUCT2W4
conducted in a different way. In the CDVA net hod, since the allocated band
Is not divided into several channels but shared by all the comunication
channel s, those channels are distinguished 10 from each other with

di fferent codes Therefore, in order to receive signals in a given channel
for the ac l %IOH of conmmuni cation quality, the code assigned to each
channel '% dentified and synchronization nust be established by

det ecti ng (he CHIRAVELT Vah BREAUSEEANITIRS OMAS HRIAE] SRl ool Ted

to be neasured at e sanme tinme for the acquisitio conmuni cation

quality, aRajatdel satenhe ﬁﬁ@@@%ﬁ:c&ﬂlhin@eéﬁ%saﬁlbrﬂcgoth@o@ﬁtwW&ﬂilét i on.
Furt her, since the CDVA net hod inproves conmunication quality by using a

wi de band, ddmendielawtpioof iMmethalisch tihge 20xduosditiensichatoiatiaigatsiohe
acquired for the acqui sition of comunication quality. Then, the CDVA
met hod posemiakicy pnolihenssehuticiet |kt ashprodes imgebndordedeln a
conpl i cat ed when |nEIenenting code synchroni zation over a nunber of
channel s t@%ﬁﬁﬁﬁ@@ c®®¥mi cation quality and 25 that the amount of data
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synchronlzatlon
divided into several channels but shared by all the

communication channels, those channels are distinguished
10 from each other with different codes. Therefore, in order
to receive signals in a given channel for the acquisition
of communication quality, the code assigned to each channel
must be identified and synchronization must be established
by detecting the code interval. Because a number of
15 channels are required to be measured at the same time for
the acguisition of communication gquality, a parallel data
processing is necessary for code synchronization.
Further, since the CDMA method improves communication
gquality by using a wide band, the delay profile, which is
20 two-dimensional data, must be acquired for the acquisition
of communication quality. Then, the CDMA method poses
such problems that its data processing becomes very
complicated when implementing code synchronization over
a number of channels to acquire communication quality and
25 that the amount of data increases along with the
acquisition of delay profile.

Delay during code synchronization causes failed data



- 6 OCT 2004 3 acquisition and thus |owers the code synchroni zation
accuracy. It also |eads to a problem of extended "neasurenent MAndOMGUCsz4
which is the tine interval for the nmeasurenment of delay profile .

result, the amount of 5 data processing grows during neasurenent and the
portion of neaningful data in the acquired data decreases. In addition,
such an increase in the data anount caused by the acquisition of del ay
profile shortens the nmeaning data acquisition tine, thus |lowering the
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comuni cation quality. For this purpose, the invention realizes a quick
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the acquisition of delay profile shortens the meaning data
acguisition time, thus lowering the processing

10 efficiency.
SUMMARY OF THE INVENTION

This invention has been made to solve the above
15 problems and its object is, therefore, to provide an
apparatus and a method for guick and efficient acquisition
of communication gquality. For this purpose, the invention
realizes a quick code synchronization, through control of
a code synchronization unit and a delay profile measurement
20 unit, over a number of channels handled in parallel by
conducting measurement using the CDMA pilot channel in the
service area where the mobile communication services are
provided by code-spread methods like CDMA. Then the
improvements of code synchronization accuracy and speed
25 enable to efficiently detect meaningful delay profile. In
addition, the measurement window can be narrowed and the

delay profile acquisition process is optimized. As a



4 result, the anbunt of data to be acquired is reduced so that the

comuni cation quality may be acquired efficiently. In the first invention,
a communi cation quality 5 acquisition apparatus receives the CDVA pi bd{T 2004
channels sent froma plurality of wireless base stations through the use
of spread signals different fromeach other and has an acquisition neans
for acquiring delay profile based on the spread signals in the CDVA pil ot
channel s and a 10 storage nmeans for storing the delay profile acquired by

the acqui siddp feakpe HMSuRONbEIWaAd Ob ehabhegtided efdyiCPelilR AD4Ht  Of

necessary data and thereby efficiently acquire comunication quality In

t he second thatenthencdnrurtqaitdion aruaktang hayadsordcqgitred he first

i nvention has a synchroni zation neans for establishing synchronization

based on tleffsirkadtlyi.gnals in the CDVA pil ot channels, a neasurenent

means for acquiring delay profile by reverse spreading the spread signals

in the CDVA pil ¢ chR@nELid Sl VeBREPH . feFRMPBRIZR thr r SERLAS ¥ he

synchrogization.ne neasgrenent means. 1Tnépﬁ$nft uration enagbles to
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profile acquired by the

has an acquisition means for acquiring delay profile based
on the spread signals in the CDMA pilot channels and a

10 storage means for storing the delay profile acquired by
the acquisition means. This configuration enables to
reduce the amount of necessary data and thereby efficiently
acquire communication quality.

In the second invention, the acquisition means

15 according to the first invention has a synchronization
means for establishing synchronization based on the spread
signals in the CDMA pilot channels, a measurement means
for acquiring delay profile by reverse spreading the spread
signals in the CDMA pilot channels and a control means for

20 controlling the synchronization means and measurement
means. This configuration enables to conduct the
synchronization detection for a plurality of CDMA channels
and their re-synchronization in parallel at a time and at
a high efficiency.

25 In the third invention, the storage means according
to the first invention attaches the information of time

and location to the delay profile acquired by the



- 6 OCT 2004 5 acquisition nmeans and stores the information in the
storage neans. In the fourth invention, the control neans according

t he second invention controls the synchronization neans 5 and neasuﬁéﬂgﬁmm
means based on the conditions set by the wuser for initial error detection
check, re synchronization of each node, off-track check and automatic
re-synchroni zati on check, or on i nformat’ on set for the code to be
measured. This configuration enables 10 to reduce fails in data acquisition

due to del @S%Hﬁ %t?Bﬁ%eaH%réﬁ@ %éﬂ@&ﬁ@o&%ﬁé@ﬂonﬁ}?%h@éwd}@g& data

I S not t he necessary anount of data can be mnimzed. In

fifth invemééng_the control neans according to the second |nvent|on
controls the nmeasurenment neans 15 based on the synchroni zation point

i nf ormati on acqUinr etheb ¥ oret Is yinche nhiipat,i dhenmeans: rahimegnafagapatdiong
enables to narrow the width of the "measurenment w ndow', which is the
tinme interval therseeasdr enventofonisoat i bfithe smnqlh@o@i%ﬁmqwmqrbﬁ, t he
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synchr ofi z&NbNGRERE MRS PGHE A ERECR Y £hel COTGH ThPRSaPed B the

det ect t t h ff-t k d by th
measur enent ko r TRG Gl | G6F AF) O GHEbLes Fhad et accuracy in
detecting c?ﬁPBhig'alt‘l’brPr%ﬁt 8afi &Ny 2% Atk SXAEEK A3 On Of

neanlngful elay profi he seventh invention is conmuni cat1on quality
automatic re-synchronization check, or(x11nformatlon set

for the code to be measured. This configuration enables
10 to reduce fails in data acquisition due to delays that occur
during code synchronization. Then meaningful data is not
missed and the necessary amount of data can be minimized.
In the fifth invention, the control means according
to the second invention controls the measurement means
15 based on the synchronization point information acquired
by the synchronization means. This configuration enables
to narrow the width of the "measurement window", which is
the time interval for measurement of delay profile.
In the sixth invention, the control means according
20 to the second invention controls the synchronization means
based on the check results of initial error detection,
automatic re-synchronization or off-track acquired by the
measurement means. This configuration enables to raise
accuracy in detecting synchronization points and to know
25 the exact location of meaningful delay profile.
The seventh invention is a communication quality

acquisition method comprising: the step of receiving CDMA



acqui sition nethod conprising: the step of receiving CDMA - 6 OC T 2004 6
channels sent froma plurality of wireless base stations through the use
of spread signals different fromeach other; the acquisition step ob 0CT 2004
acquiring delay profile based on the spread signals in the CDVA channels;
and the 5 storage step of storing the delay profile acquired by the
acquisition step. This nethod enabl es t8 reduce the amount of necessary
data and acquire communication quality efficiently. In the eighth

i nventi on, cheﬁn%cfé“%%ﬁ{:%%}nea kgtﬁ%ﬁgg”@fFQiEBQe%%’%é‘ei S8R IRk

conprises: the step establ i shing synchroni zati on based on the spread

signals ifnrhediPMhei bele dBngpread el dRasyr aiFHe 480 Bon GOt NG
delay profile by reverse spreading the spread signals in the CDVA pil ot
channel s; amntlerhe that ackgusisept 1d6nok tegnted| Acqe itthier g yie hagnipaas £ bhest ep
and neasurenent step. This method enables to conduct synchronization

det ecti on beseal pirurtdle tspfadDypgordisnéins tiwed CDES charneyschieedl Adxe on in
parallel at a tine and at_a high efficiency. 20 In the ninth invention, at
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efficiently.

In the eighth invention, the acquisition step

10 according to the seventh invention comprises: the step of
establishing synchronization based on the spread signals
in the CDMA pilot channels; the measurement step of
acquiring delay profile by reverse spreading the spread
signals in the CDMA pilot channels; and the control step

15 of controlling the synchronization step and measurement
step. This method enables to conduct synchronization
detection for a plurality of CDMA channels and their
re-synchronization in parallel at a time and at a high
efficiency.

20 In the ninth invention, at the storage step according
to the seventh invention, the information of time and
location is attached to the delay profile acquired at the
acquiring step and then stored at the storage step.

In the tenth invention, at the control step according

25 to the seventh invention, the synchronization step and
measurement step are controlled based on the conditions

set by the user for initial error detection check, re-



measurenent step are controlled based on the conditions set by the user
for initial error detection check, re - 6 0 CT 2004 7 synchronizatigmcqf 04
each node, off-track check and autonmatic re- synchronization check, or JR
information set f or the code that will be neasured. This nethod enabl es
to reduce the failure in data acquisitiqp due to delay 5 during code
synchroni zati on. Then neani ngful data is not mssed and the necessary
amount of data can be mnimzed. |In the eleventh invention, the control

step accor diyibh Pohheatiifit NoFnuarH b@ant beles the-redadeRHg st ep based
on the synchroni zation point information acquired at the 10

synchr oni zahitodm&t ep. rdhsynaidwdi eaghloes che gxar bawohhenfodidatoion set
"measurenent wi ndow', which is the tinme interval for neasurenent of delay
profile. |ddhehaetdédd thadnwiidnl béaneastireld .st dinisc ooz thod enabibes
eighth invention controls the synchronization step 15 based on the check
resul ts of tmixednrcer toe dedbturen iauladhat REVd-SShitdR ofiigati@ndelay
off-track. This nmethod enaples to raise uracy -i.n teciing .
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drawi ngs. 25 BRI EF DESCRI PTI ON OF THE DRAW NGS
to the eighth invention controls the measurement step based
on the synchronization point information acquired at the
10 synchronization step. This method enables to narrow the
width of "measurement window", which is the time interval
for measurement of delay profile.
In the twelfth invention, the control step according
to the eighth invention controls the synchronization step
15 based on the check results of initial error detection,
automatic re-synchronization or off-track. This method
enables to raise accuracy in detecting synchronization
points and to know the exact location of meaningful delay
profile.
20 The above and other objects, features and advantages
of the present invention will become more apparent from

the following description of embodiments thereof taken in

conjunction with the accompanying drawings.
25 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram illustrating an example of



Fig. | is a block diagramillustrating an exanple of - 6 0 C T 2004 s the
comuni cation quality acquisition apparatus according to the presentg pry 004
invention; Fig. 2 is a schematic diagramillustrating the control procesg
in the delay profile neasurenent unit shown in Fig. 5 1; Fig. 3A shows a
schematic diagramillustrating the recgﬁtlon of a CDMA pil ot channel sent

froma specific base station; Fig. 3B shows an exanple of delay profile;
10 Fig. 4 is a flowchart illustrating an exanple of the nmethod for
acquiring #ﬁﬂi {4 -on. ' u i

appar at us ;Lg%%r I ng I%%S?ﬁg%?lnggﬁtlﬁo Egﬁ?ﬁé\/}%@lgﬂ%&iﬁ?%& %%gtrc\)n Tent
froma givemn base pslaldPh; 1APehitd.ol IS a schematic dlagran1lllustrat|ng
an exanple of the synchroni zati on point detection process that the
synchroni zat i on Firj ! 2exscalisehehi t g diwegiamt i Rl udetrattirom theoeesit sdiown in
Fig. 4, Fig. 6 is a schematic diagramillustrating an exanple 20 of
acquiring dglegepsofn thepdediaten riof ithe mestsurenent wnit skeeoriadgido the

invention; Fig. 7Ais a schematic diagramillustrating an exanple of
acquiriﬁg del ay profile; Fig 7Bis a flowchart illustrating an exanpl e of
25 how to ChECkE%QF.IEAt ofgrorsc é%%yfg] h&&@amnlﬁfﬁséEating the

reception of a CDMA pilot channel sent from a specific base
station;
Fig. 3B shows an example of delay profile;

10 Fig. 4 is a flow chart illustrating an example of the
method for acquiring delay profile when the communication
quality acguisition apparatus according to the invention
receives a CDMA pilot channel sent from a given base
station;

16 Fig. 5 is a schematic diagram illustrating an example
of the synchronization point detection process that the
synchronization unit executes during the initial
detection process shown in Fig. 4;

Fig. 6 is a schematic diagram illustrating an example

20 of acquiring delay profile provided by the measurement unit
according to the invention;

Fig. 7A is a schematic diagram illustrating an example
of acquiring delay profile;
Fig. 7B is a flow chart illustrating an example of

25 how to check the initial error detection shown in Fig. 4;

Fig. 8A is a schematic diagram illustrating an example

of acquiring delay profile;



Fig. 8Ais a schematic diagramillustrating an exanple of acquiring del ay
profile; - 6 OCT 2004 9 Fig. 8Bis a flowchart illustrating an exangquqmm
how to check the off-track shown in Fig. 4; Fig. 9A is a schematic diagram
illustrating an exanple of acquiring delay profile; 5 Fig. 9B is a flow
chart illustrating an exanple of how to check the automatic

re-synchroni zation shown in Fig. 4; Fig? 10 is a diagramillustrating how
to use the detection requested code |list and detection conpleted code 10

$ ) on requested co Ton ed code 1
examp 65 of | thEL%adlh chant Sany (Bierhod M SR PERer AP [l 1

and det ect wQR, GUPEREEH Gofe b# AL t2aeR HHWWhoihhg 14 nvention;, 15 Fig. 12
is a diagram showi ng the relationship of Figs. 12A"and 12B; Figs. 12A and

12B are flow chahigs bhlustd sthReha examilfproh thEusyRrakien aat &RBmpaidt
detection for the case where the re-synchronization node is set at the 20
aut omat i ¢ o€ sy onngatdedmanoranidegnpl e of the synchroni zation
detection process; Fig. 13 is a diagramshow ng the relationship_ of Figs.
13A and513B; Fi §3.9-138 ahdl a381eve ¢hantchddisstiratingagmepxample of

how to check the automatic re-synchronization shown in Fig.
4;

Fig. 10 is a diagram illustrating how to use the

detection requested code list and detection completed code
10 list according to the invention;

Figs. 11A to 11D are diagrams illustrating examples
of the measurement code settings, detection requested code
list and detection completed code list according to the
invention;

15 Fig. 12 is a diagram showing the relationship of Figs.
12A and 12B:

Figs. 12A and 12B are flow charts illustrating
examples of the synchronization point detection for the
case where the re-synchronization mode is set at the

20 automatic re-synchronization and an example of the
synchronization detection process;

Fig. 13 is a diagram showing the relationship of Figs.
13A and 13B;

Figs. 13A and 13B are flow charts illustrating

25 examples of the synchronization point detection for the
case where the re-synchronization mode is set at the

automatic re-synchronization and an example of the re-



25 exanpl es of the synchronization point detection for the case where the
re-synchroni zation node is set at the automatic re-synchronization.g 2004
exanple of the re - 6 O CT 2004 10 synchroni zation detection process; Fig.
14 is a diagram showing the relationship of Figs. 14A and 14B; Figs. 14A
and 14B are flow charts illustrating 5 exanples of the synchronization
poi nt detection for the case where thel?e-synchronization node is set at

t he manual re-synchronization and an exanple of the synchronization

detection;Sgggﬂiégn5§3%fgggga@g%ggq%hﬂ f&@b%ELationship of Figs. 10 15A

and 15B; Fi A an are flow charts iTldstrating exanples of the
synchroni zat i onFaQj nt 4dekestd KigF ah 4H6wiagsSenshes tat henserigy REhFaRjzat i on
node is set at the manual re-synchronization and an exanple of the re 15
synchroni zat42omamé@t ¢4Bi;on; and Figs. 16A and 16B are diagrans illustrating
exanpl es of the output provided hal fway during neasurenent according to
the invention. ZGA3ESCRERTRON OF B HErPRELERREMENVBODLNENE Rigtingshows a
bl ock diagramillustrating an exanple of the comunication quality

acqui si pi of%patasust ISR renike s e ingy 8fbesit iqpefor the

communi cati on, 25, gual iy, 2gaul sl 4 on, 200312 us 400, hag, 2 delay, RLgid

re-synchronization and an example of the synchronization
detection;

Fig. 15 is a diagram showing the relationship of Figs.

10 15A and 15B;

Figs. 15A and 15B are flow charts illustrating
examples of the synchronization point detection for the
case where the re-synchronization mode is set at the manual
re-synchronization and an example of the re-

15 synchronization detection; and

Figs. 16A and 16B are diagrams illustrating examples

of the output provided halfway during measurement

according to the invention.
20 DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 shows a block diagram illustrating an example
of the communication quality acquisition apparatus
according to the present invention. The communication

25 quality acquisition apparatus 100 has a delay profile
acquisition unit 111 and a storage unit 112. The

communication quality acquisition apparatus 100 receives



acquisition unit 111 and a storage unit 112. The conmmrunication quality
acqui sition apparatus 100 receives - 6 O C 2004 11 CDMA pil ot channelgs)Eeniy
from base stations (base station A, B, C of different codes (codes A,

C) at one tine. The delay profile acquisition unit 111 further conprises
a synchroni zation unit 121, a neasurenent unit 122 and a 5 control unit
123. The control unit 123 controls the 1ldynchronization unit 121 and the
measurenent unit 122. Fig. 2 is a schematic diagramillustrating the

control pr s i.n the del ay.profile _neasurenent | 1 i,n Fig. 1
The. cont Fol Db eHokd st 8 1B, e cant o eB & i 10253t e Realhdhn
code settinpg inf E O TOHIC lLzat| de sgttng,e0RdI itONga

of f-track ﬂzhggqugﬁ%ft@%ﬁgé inltpg @%érgF?ggggctipn'c%ZCﬁ condf?ions, and
automati ¢ FerSYRCIHPHESE R GRRAK s £oNEht LaA% 1Whi duBtRedl Lofipherddsed by
the user. Also 15 used are synchronization point information obtained by
the synchrogiyaatheenifat i, uahd 1oLt i al mewsorreméatt ot dExlkand@sal ts,
automati c re-synchroni zati on check results and off-track check results
obt ai nefl bygarheretasnddndi23 . urlfhe 122nt2® FignigAldbvweoat sehendthie di agram
illustrating the reception of a COVA pilot channel sent froma specific
base st at iS¥HICISFpREZadhAMI €Ritod duatdythe MAFDVERAMBR Ut a2di-de

band in the .nmethod, the. acqujsition of the delay profile is
Cportant . Fig. P48 shows SACKEEF oot defay TTLHSRa A S coheror

process in the delay profile measurement unit 111 shown
in Fig. 1. The control process executed by the control

10 wunit 123 uses measurement code setting information,
re-synchronization mode setting conditions, off-track
check conditions, initial error detection check
conditions, and automatic re-synchronization check
conditions, which are all determined by the user. Also

15 used are synchronization point information obtained by the
synchronization unit 121, and initial error detection
check results, automatic re-synchronization check results
and off-track check results obtained by the measurement
unit 122.

20 Fig. 3A shows a schematic diagram illustrating the
reception of a CDMA pilot channel sent from a specific base
station. Since communication quality is improved by using
a wide band in the CDMA method, the acquisition of the delay
profile is important. Fig. 3B shows an example of delay

25 profile. The delay profile is the electric power level
of radio waves which are drawn along the delay time of each

radio wave arriving at a receiving point in multiplexed



25 profile. The delay profile is the electric power |level of radio waves
whi ch are drawn along the delay tine of each radio wave arriving at 6a0CT 2004
receiving point in multiplexed - 6 OC T 2004 12 propagation paths. In
order to acquire delay profile, it 1is necessary to detect the code used in
the CDVMA pilot channel and its repetitign timng in advance and then
establ i sh code synchroni zati on. Code synchroni zation has 5 to be
established for every CDVA channel that is to be neasured. Further, code
synchr oni zaidere gast obe paitiyd end edrdwi onlacqiitbeddegynprogidfe, it
measur enent but al so during neasurenent each tinme the neasurenent w ndow

i s renewed isndheotessrack takdstprdcahd OcTile amedntirof theqliDMAd piatatshoul d
be mnimzed to revent data growh resulting fromthe acquisition of the
del ay prof Ah&npat ARG d-3i FeRsitdtdioniat ininHe iR @dvancet padedseRement

i nd t tim . Thi b optim by i ' th
f'requency G RHOb-EB SOREITONED ERPITAIEY o 1GS1R Ay TS RBSETHINDAF ndow
to nargow,hq, MeaSULETRULIANIBY: Pl TEaRhNELUL ol acpl . e Ay, praf il e
is thereby storeéed.” Fig. shows "an ‘exanpl é o e nethod Tor “acquiring

del ay prof ifes Whe8at hepa@FmEY Catbal 93ldHorREgHES L Ofls20pappar at us
receives a CDVA pilot channel sent froma specific base station. Wen the

conmuni cat iisip praeéhtyd aeduictily ait apparbéyinstiag ©OpRiad do8mehite but
synchroni zation unit 121 detects the synchronization
also during measurement each time the measurement window
is renewed and off-track takes place.

10 The amount o0f acquired data should be minimized to
prevent data growth resulting from the acquisition of the
delay profile that is two-dimensional data. The width of
the measurement window must be optimized. This can be
optimized by increasing the frequency of code

15 synchronization and refreshing the measurement window to
narrow the measurement window. Only meaningful data of
delay profile is thereby stored.

Fig. 4 shows an example of the method for acquiring
delay profile when the communication quality acquisition

20 apparatus receives a CDMA pilot channel sent from a
specific base station. When the communication quality
acquisition apparatus starts operation, the
synchronization unit 121 detects the synchronization
point and conducts the initial acquisition of the code used

25 in the CDMA pilot channel (S401). Next, initial error

detection check is executed to determine whether the

obtained initial error detection is the right one or not



poi nt and conducts the initial acquisition of the code used 25 in the CDVA
pil ot channel (S401). Next, initial error detection check is execut&dCdd004
determ ne whether the obtained initial error detection is the right one or
not 6 OCT 2004 13 by the neasurenent unit 122 (S402). If it is determ ned

as a failure by this initial error deteféion check, the initial detection

will be redone. If it is determ ned as uccessful, the node of
re-synchroni zation is read (S403) 5 to conduct different operations based

on the spegif iteh MDAGurbinebite Ut SYDNEHT PRI ON 11DGE: IS SPét8kmined
"automatic", the measurenment (S404) proceeds along with the off-track

check (84055 aresii erenbyc aipl eti entebac ke (10 6de ane tlibrautlosrki,c the
re-synchroni zati on check (S407). If an off- track is detected in the

of f-track dmnddkidBabshiecthen wpdrlatheowadane ns I ihels Mdetarmdaetasttamn
-(S$401). If an automatic re-synchronization is determned to do by the
aut omati c ﬁélcs%ﬁﬁ%f‘é%pz'é]ﬂﬁdﬂo feek ’E‘%A@YPCI%WJC%@F(%F?P is -’§9ﬁ@h|(§r4|023a1 i on

e aut brats RUREGRoRNG AT bnOBBEGH VRS cAPPPel (i LB GBHECAE hefow

ynchron|2ﬁ&kﬂ§ point. On the other hand, if the re--synchronlzatlon node
is 20 set at "manual ", the measurenent (8411) I s conducted along wth the

manual re-synchrgnigatigng h@@fr&bfﬁgtﬁéﬁlﬁbd@nﬂs dbe Aeasiiesmatic",
conpl eti on check (S413). The above
the measurement (S404) proceeds along with the off-track
check (5405), measurement completion check (S406) and
10 automatic re-synchronization check (S407). If an off-
track is detected in the off-track check (5405), the
operation returns to the initial detection (S401). If an
automatic re-synchronization is determined to do by the
automatic re-synchronization check (S407), the current
15 synchronization point is maintained, data measurement and
storage are implemented, while the automatic re-
synchronization (S408) is carried out to detect a new
synchronization point.
On the other hand, if the re-synchronization mode is
20 set at "manual", the measurement (5411} is conducted along
with the manual re-synchronization order check {S412) and
the measurement completion check (5413). The above
measurement operation (S411) is continued until an order
for manual re-synchronization is issued. When a manual
25 re-synchronization order is issued, the operation returns
to the initial detection (S401).

Fig. 5 shows an example of the synchronization point



measur enent operation (S411) is continued until an order for manual
re-synchroni zation is issued. When a manual 25 re-synchronization Q%gﬁﬁzhﬁ
i ssued, the operation returns to the initial detection (S401). Fig.

shows an exanpl e of the synchronization point - 6 OC T 2004 14 detection
that the synchronization unit executes during the initial detection (S401)
shown in Fig. 4. During the synchronizdtion point detection, the
correlation between the received signal and the reference signal for each

code 5 is 8&9@6E¥5$gtgaEOE5liﬁﬁé?hféﬁgkg LDy APPer gl c U aflfing

correlation resu iven duri‘ng each code 1 nterval ecause

synchroni zghOoRphas Pladeest ephabkushed shokfie SY ey O zalp@piRg Bfhd S
identified by, for exanple, the location presenting the strongest

correl ati ogyhchircetha tdonode iatd dertas €leent othhecdetredtd oot et wbed code
list (described later) as an output given halfway in the synchronization
process. Fthe Beskiwsdsigrenhlan dftiee qefré ngndel aygpedf Fbe ebght hede
measur ement et hod. The nmeasurement unit 122 15 provi des the degree of
correl dti ohsf Broddded e dRREreAatiin SHFRMEBALIAN -on e e nf 8Pt i on

i ndi cated by the output given | fway.in the synchronization, process. Now
that code SPRcHPEHEAA t bR HESSBeen  BePABPRS AL LAbAARAGARF | YO BPGEAY or

Cae ot PR SRR ARG AL AN AL Sy e RS A Bl
The synchronization point is identified by, for example,
the location presenting the strongest correlation for each

10 code and provided to the detection completed code list
(described later) as an output given halfway in the
synchronization process.

Fig. 6 shows an example of acquiring delay profile
by the measurement method. The measurement unit 122

15 prbvides the degree of correlation for each code based on
the synchronization point information indicated by the
output given halfway in the synchronization process. Now
that code synchronization has been established,
correlation is given for each portion of the partial

20 correlation intervals. This output of correlation is
digitized to meet the form suitable for data storage.
Later, it will be correlated with measurement time to form
apair of path level corresponding to delay time. The delay
profile is thereby provided as an output given halfway in

25 the measurement process.

Fig. 7B shows an example of the initial error detection

check (S5402) shown in Fig. 4. After the initialization



Later, it will be correlated with neasurenent tine to form a pair of path

| evel corresponding to delay tinme. The delay profile is thereby provi 004
as an output given halfway in 25 the nmeasurenent process. Fig. 7B shé an
exanple of the initial error detection check (S402) shown in Fig. 4. After
the initialization - 6 OC T 2004 15 of the check tine (S701), the del ay
profile is observed (S702) as an output®given hal fway in the measurenent
process. If a path is detected that exceeds the initial detection

t hreshol d duri t he eratio t er.mi_ni t | h
gxceedi ng P eti | tqr}é?ggeﬁ:gc‘ﬁ% oqné);gg?és%o K| %ngggﬁ]enﬁebf S?E)%??glr%a&
etection i t i ged c I 74 £t '

det ect ed tﬁ?g e cgggggﬁhg&ﬁﬁltlaﬁiggﬁég%?%ﬁﬁ%grgg%g?gfq?%28ﬁgﬁ§§%h%ine S

i ncrenent edro3Ed ., and dhsachesk ot @eld 1Ohhikecikididddd tietechienal
protection time are conpared with each other (S706). The initial error

det ecti on dstedsiesnm thdeahald aibuieg( $HY )gpetfathenciodeldea i ermis isgyal

to or longer than the initial detection protection tinme, nanely, only if

t he per% odwble tiepatherkati sexe qeaisht axcedinig | thedanddtiiah dpkeskdian s
equal to or longer than the initial detection protection tine. Note that
the initiathrgghetdohSTshofleard it} neFrar d&REF A prdtection tine
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detection detected that exceeds the initial detection threshold, the
check time is incremented (S705), and the check time and

10 the initial detection protection time are compared with
each other (S706). The initial error detection is
determined as a failure (§707), if the check time is equal
to or longer than the initial detection protection time,
namely, only if the period of no path that exceeds the

15 initial detection threshold is equal to or longer than the
initial detection protection time. Note that the initial
detection threshold and the initial detection protection
time are parameters that.the user is allowed to determine
as the initial error detection check conditions.

20 Fig. 8B shows an example of the off-track detection
check (S405) shown in Fig. 4. After the initialization
of the check time (S801), the delay profile is observed
(S802) as an output given halfway in the measurement
process. If a path is detected that exceeds the path

25 selection level during the operation of determining
whether there is a path exceeding the path.selection level

(S803), the check time is initialized (S804) and it is



check (S405) shown in Fig. 4. After the initialization of the check tinme
(S801), the delay profile is observed (S802) as an output given half i%
t he neasurenment process. If a path is detected that exceeds the patﬁgg%Tz 4
selection | evel during the operation of determining whether there is a

path exceeding the path selection level (S803), the check tine is
initialized (S804) and it is - 6 OCT 20024 16 deternined that an off-track
did not occur (5805). If there is no path detected that exceeds the path
sel ection vel . .th heck 11 IS ,J.NC e S80 an ch time
and the offﬁﬁh%ﬁm;égﬁeg%ﬁﬁ% %#g?ggfﬁg%u??§§9§r§0 éﬁ%%%%e&gﬁﬁgﬁ éagﬁgother

(5807). It Eh%f’&tﬁ fﬂ&?kﬁﬁ‘fﬁeté&t%hf + nhtAGK s 9O 158k  S888L ctiford he
check tinme 1s equal to or longer than the off-track protection tinme, in
other wordgvdf, tiiee RA4OE tofmd i Paldtidaénesgeeds odie, pald t heekeridlon

| evel is equal to or longer than the off-track 10 protection time. Note

t hat the patimeechedt tbe lcefifeltaadk tdedtedfionapkgirasteconon imersanee
paranmeters that are set by the user as the off-track check conditions.
Fig. 9B shownparedawpitd: sfaeheoibeandtS&0T k- slhchposietarminede30q45407)

h in Fig. 4. Aft th 15 initigljzati th heck. time (590
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one-side ,,rds, if the period of no path that exceeds the path

selection level is equal to or longer than the off-track
10 protection time. Note that the path selection level and
the off-track protection time are parameters that are set
by the user as the off-track check conditions.
Fig. 9B shows an example of the automatic re-
synchronization check (S$407) shown in Fig. 4. After the
15 initialization of the check time (5901), the delay profile
is observed (S902) as an output given halfway in the
measurement process. Next, the path level weighted
average delay time is calculated (S903) and it is
determined whether it exceeds the width of the one-side
20 re-synchronization window or not (S904). Further, it is
also determined whether the sum of the path levels exceeds
the automatic re-synchronization threshold or not (5%905}.
If either answer is NO, the check time is initialized (S906)
and it is determined that the automatic re-synchronization
25 will not be conducted (8907). If both answers are YES,
the check time is incremented (5908) and compared with the

automatic re-synchronization protection time (S9%09}.




20 re-synchroni zati on wi ndow or not (5904). Further, it is also determ ned
whet her the sum of the path |evels exceeds the automatic . 2004
re-synchroni zation threshold or not (5905). |If either answer is NO 4%&
check tinme is initialized (S906) and it is determned that the automatic
re-synchroni zation 25 will not be conducted (S907). If both answers are
YES, the check time is increnented (5998) and conpared with the automatic
re-synchroni zation protection time (S909). - 6 OCT 2004 17 It is determ ned

that the automatic ;re-3Sy0¢ &gréiclzat{ljh%ﬁ stehlgl gltj)teco&ng%gigdr%qt (S910) if the

check time is equal” to or longer I'c re- synchronization

protectionglin@hrdiifhfebneidel bé ERerE Rl set! evell el ght ede a¥BERYE
delay tinme éxceeds the width of the one-side re-synchronization wi ndow and

t he exi st ertimaperd ogdlgah1paid oel englee sitmawnf thet kdtewedsiexeceeds t he
automatic re-synchroni zation threshold is equal to or |onger than the
aut omat i ¢ sgnsymodmbaataonopprbeettioon tigne i neh Nhen hardse wMdtheof the
one-si de re- synchroni zation wi_ndow, the automatjc re-synchronization
threshot d 2WdIthdepbmaighted sayRaMIhidRka vt ProteeeeAs Fhpewaddh

t t hat be.set by th . t.h t ti - h l,zati
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channel s | R Yt L 8b-synchronization threshold is equal to or
longer than the automatic re-synchronization protection

10 time. Note that the width of the one-side re-
synchronization window, the automatic re-synchronization
threshold and the automatic re-synchronization protection
time are parameters that can be set by the user as the
automatic re-synchronization check conditions.

15 Fig. 10 shows the method using a detection requested
code list and a detection completed code 1list. In order
to receive and handle the signals sent from more than one
base station through CDMA pilot channels in parallel at
a time, the detection requested code list and the detection

20 completed code list are used. Fig. 10 demonstrates how
the three operations, namely, the synchronization point
detection operation conducted in the synchronization unit
121, initial error detection check operation in the
measurement unit 122 and re-synchronization check

25 operation (manual, automatic, off-track) in the
measurement unit 122, and the detection requested code list

and detection completion code list are related with one



atinme, the detection requested code list and the detection 20 conpl eted
code list are used. Fig. 10 denonstrates how the three operations, %ﬁﬁﬁﬁﬁ
t he synchroni zati on point detection operation conducted in the B 04
synchroni zation unit 121, initial error detection check operation in the
measurenent unit 122 and re-synchroni zati on check 25 operation (rmanual,
automatic, off-track) in the neasureneh® unit 122, and the detection
requested code list and detection conpletion code list are related with
one - 6 OCT 2QQ4 18 another. First, the detection requested code list is
initialize@™Y-1%He  neasurement code settings determined by the user. The

measur enment COd?i?%ﬁ},ient%g%dﬁé%@cbﬁér@eregu@é% ScQbet B g0des that will be

measur ed, nanes o0 e stations as reference Informati on and search

numbers fghildisd] f£aANbRY thEendes@ebnen t MRSt St eaded iddtésmihkai code
|ist of the codes that will be detected. The |listed codes are referred to,

fromtheir blyophen ddeer | i SThe Iifie bg utrieenesyincdvdai gatitamgmided@tiber the
synchroni zati on point detection. The code of which detection has been
conpl et®d nusmbesn®veldl thencphesddihert iwhl } do@eneagugsye. Inameanatt kdre
transferred to the detection conpletion code |list. The descriptions of the
det ecti on ®&Hs Stted ke a5 SiekpEenre 18T eaMe R ARG F2FRE WeRBEL SN
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the code list of the codes that will be detected. The
listed codes are referred to, from their top on the list,
10 by the synchronization unit 121 for synchronization point
detection. The code of which detection has been completed
is removed from the detection requested code list and then
transferred to the detection completion code list. The
descriptions of the detection completed code list are the
15 same as those of the detection requested code list except
that the information about synchronization points is added
in the completed code list.
The measurement unit 122 conducts initial error
detection on the codes described in the detection completed
20 code list. If the initial error detection is determined
as a failure, the corresponding code is removed from the
detection completed code list and then transcribed on the
detection requested code list so that the operation is
returned to the synchronization unit 121. If the initial
25 error detection is determined as successful, the storage
operation begins in the measurement unit 122 and re-

synchronization check operation starts. The code for



The measurement unit 122 conducts initial error detection on the codes
described in the detection conpleted 20 code list. If the initial ergger oy
detection is determned as a failure , the corresponding code is renoved
fromthe detection conpleted code |list and then transcribed on the
detection requested code |list so that the operation is returned to the
synchroni zation unit 121. If the initial® 25 error detection is determ ned
as successful, the storage operation begins in the nmeasurenent unit 122
and re- synchronization check operation starts, Th d - 2004 19
whi ch re- s\}h&ﬁ?‘orﬁez'a*oﬁ%ﬁﬁ§9§rltzs£)?Jsopercr‘g\%at% romh Fﬁgloq’geéfe%fﬁgrgn%&%gl et ed
code |i st re-.sync [ ' cqr:di e ' : el of
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detection aécbﬁ‘:%iﬁﬁ &, Cﬂqiéfi;é%ﬁ:i@ﬂ)d ther RPer 3t @Anua Ir etdiitefated be:

synchroni zation u 121. the node of re synchronization check is set at
"aut omat i cHp -theicley n@F eskwatidon ideties ti an gBetrried radehw tde tdetdonr ent
dat a neasurenent being continued. Thus the code is 10 described on the

det ect ison requestiesi cookdel List wnd ehi¢ operaiaon g e tiereedi 6o toepl et ed
code list. Figs. 11A to 11D show exanpl es of the nmeasurenent code

settings, dynetuionizagiest ehibdb2li-st Iindheeterd€foRt &8l eted code Iist.

Fig. 11A shows the exanpl e of 15 neasurenent gode settings, ere a user
has specifﬁEquﬁﬂﬂlz%B&8§\HQ¢F¥héSc6ﬁ§:ﬁﬂﬁbe?§%§WQ§l%,'5§gg12o, 378

412, synchronization detection must be made with the current
data measurement being continued. Thus the code is
10 described on the detection requested code list, while it
remains in the detection completed code list.

Figs. 11A to 11D show examples of the measurement code
settings, detection requested code list and detection
completed code list. Fig. 11A shows the example of

15 measurement code settings, where a user has specified eight
codes with the code numbers 3, 6, 9, 55, 120, 378, 412,
501. Fig. 11B shows a detection requested code list that
has been initialized according to the measurement code
settings. Fig. 11C shows the state of a detection

20 requested code list after the detentions of code 3 and code
6 have been completed. Fig. 11D shows a detection
completed code list. The synchronization point is
detected in the order of the search numbers described on
the detection requested code list.

25 Figs. 12A, 12B, 13A and 13B show examples of the
synchronization point detection for the case where the

re-synchronization mode is set at the automatic re-



501. Fig. 11B shows a detection requested code |list that has been
initialized according to the nmeasurenment code settings. Fig. 11C shofv(T bg4
state of a detection 20 requested code list after the detentions of code 3
and code 6 have been conpleted. Fig. 11D shows a detection conpleted code
list. The synchronization point is detected in the order of the search
nunbers described on the detection reduested code list. 25 Figs. 12A, 12B,
13A and 13B show exanpl es of the synchronization point detection for the

case mheresgﬂenﬂcﬁifwﬁhlbani ZalitQiy PE b33 ot SPEravtiyRtienke - 6 OCT
2004 20 synthroni zation. After the start of operation, the setting of

re- synchr ogezatin@) d®Pdeeigyheattant z512301nodd fist segadedts deizomi)ned to
be "automatic", the processing flow branches to a flow of synchronization
det ecti on Df Dt¢ hmeodd hey deltermined-tsy beht anitzatad tonc Hettdot ipprocdsgdngl2A
and 12B show exanpl es of synchronization detection. First, the neasurenent
code settifijowabeancldes( 502@2) 10w @hesHachadukz 2 bjoasded a®deon §IC s

initialized (S1203). Next, according to the |jst s%g:ch 10 nunbers, the
codes on t hBed&tdar ohlPEgedsteR- vREmONI 23t oRefigtast 9™ ¢ S1205) and the

et o o TR a6 B0, bR e "B TARF LT«
fggﬁ'egt o @gggﬁtfiggﬁi S&%%g%‘eqetﬂlé”fﬂéésh%e%%r{@w&é‘ déemhhe dekeeblen
(51202) and the detection requested code list is
initialized (S1203). Next, according to the list search
10 numbers, the codes on the detection requested code l1list
are referred to (51205) and the detection request is
examined (S1206). If there is a detection request code
on the list, the detection is started (51207). When the
detection is completed for a code, the code number is
15 removed from the detection requested code list (51208),
the code number and the synchronization point are saved
{$1209) in the record of the same search number on the
detection completed code list. The scanning of the
detection requested code list based on the search number
90 is constantly continued duringmeasurement (S1211, S1212).
Therefore, if the code number is described on the detection
requested code list, its detection is conducted
instantaneously. In the figures that follow, X3Y
represents the remainder given when X is divided by Y, and
25 && represents logical multiplication.
Figs. 13A and 13B show examples of the re-

synchronization detection operation. First, the initial



t he code nunmber and the synchroni zation point are saved (S1209) in the
record of the sanme search nunber on the detection conpleted code ILﬁg]TEmﬁ
scanni ng of the detection requested code |ist based on the search nu 4%

20 is constantly continued during neasurenent (S1211, S1212) . Therefore,

I f the code nunber is described on the detection requested code list, its
detection is conducted instantaneously.2in the figures that follow, X%
represents the remai nder given when X is divided by Y, and 25 &&

?if”iiﬁ?%fe%%%igfi PetiBr GHedh: obndit gl O LahTT ot e Sh04 51
check condreromifaibeaf 288, ek aath s (B0 G R 1GRE A 00
and then thgdet gﬁi%%ggﬂgb@ﬁ% pode | Fshdl sanaf eheed the (Rh30E} i ohext ,

it is 5 determn etection is conpleted or not (51306), and the
code of whighpaede=ausbae and tsynchrefezaédonopeSIB05y e deset | bed das t he
detection conpleted code list is subject to the follow ng check. Nanely,
based on tHetemcinedndiétbes dademdasn drectompile tadaor trhet AU badbilc
re-synchroni zation failure/success check (S1307), initial error detection
check (51388) thef¢cdeaqrk wiHerlk COSIE30UMbaTd amdt SFBCIE Gl 33 heERPORAP2EN on

check (S1310) are carried out. If an initial error de ectd C ec%lis carried
out, the op&eatdFCcTibeg @hdd¢ odehgction completed code list 1is

subject to the following check.
Namely, based on the check conditions and measurement
10 data, the automatic re-synchronization failure/success
check (81307), initial error detection check (51308},
off-track check (S1309) and automatic re-synchronization
check (S1310) are carried out. If an initial error detect
check is carried out, the operation is returned to the
15 detection process after the issue of a measurement
cancellation order (S1311), data storage cancellation
(§1312), removal from the detection completed code list
(S1313), and transfer to the detection requested code 1list
(S1314). The same operations are executed if an off-track
20 check is conducted. When an automatic synchronization
check is conducted, the code is listed on the detection
requested code list (S1317) and the operation is returned
to the detection process, while the current
synchronization point (S1315) and data saving {(51316) are
25 continued.
During the check of failure or success in the automatic

re-synchronization check (S81307), the initial error



15 detection process after the issue of a neasurenent cancellation order
(51311), data storage cancellation (51312), renoval fromthe detectio
conpl eted code list (S1313), and transfer to the detection requesté&lﬁHH@M
list (S1314). The sane operations are executed if an off-track 20 check is
conducted. Wien an automatic synchronization check is conducted, the code
is listed on the detection requested cbte |list (51317) and the operation
is returned to the detection process, while the current synchronization

[ 51315 d d [ 1316 5 i nued. Duri heck
point (ST345) S04 4ot gadl i (BAIIEL 5 85 SO0 AUEK, DUcLRO Lo chec
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under the gHpARkHe LEtRHNEH @NEakLABNIn 118t 188Ul t 1¢f thaUFRERUILC of
re-synchroni zati on check i1s YES, the detection 5 conpleted code list iIs

reneved toaatofone f@Fsthehtemisypebhodhaakd A% pE! i HSecthon
synchroni zati on point being thereby renewed (51319). If all the checks

have f@&il edmpicttdd codeedti sstynchroangakeidort goa nbews otet draw nede asw he
best one, the current synchronization point is 10 naintained (S1320) and
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the synchronization point detection faqr the case ere the
re-synchroﬁPi&ﬁ(ﬁp%%ggyi§Qﬂﬁw%ﬁ ?ﬁé3&§ﬂum I alyht e éLeCkS have

failed and the current synchronization point is determined
as the best one, the current synchronization point is
10 maintained (S51320) and data storage starts (S1321).
Figs. 14A, 14B, 15A and 15B show examples of the
synchronization point detection for the case where the
re-synchronization mode is set at the manual re-
synchronization. After the start of operation, the
15 setting of the re-synchronization mode is read (51401).
If its mode is determined to be set at "manual", the
operation branches tc a flow of synchrcnization detection
or the other flow of re-synchronization check.
Figs. 14A and 14B show examples of the synchronization
20 detection operation. Its flow is all the same as that for
the case of the automatic re-synchronization (Fig. 12A and
12B).
Figs. 15A and 15B show examples of the re-
synchronization check. First, the initial error
95 detection conditions are read (51501) and then the
detection completed code list is referred to according to

the search number (51503). Next, it is determined whether



synchroni zation. After the start of operation, the 15 setting of the
re-synchroni zation node is read (S1401). |If its node is determned to be
set at "manual", the operation branches to a flow of synchronization & 0CT 2004
detection or the other flow of re-synchronization check. Figs. 14A and 14B
show exanpl es of the synchronization 20 detection operation. Its flowis

all the sane as that for the case of tdse automatic re-synchronization

(Fig. 12A and 12B). Figs. 15A and 15B show exanples of the re-

synchroni zation check, First, the initial error 25 detection conditions

are read (SBsofdptastivRnishevedt &at ilvh cormpPBtdd cdde Iqoste f rdpdehed to

according to. the search nunber (S1503). Next, it is deternm ned whefher - 6
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detection 181b&fuestrea nandea L irst - § Bl 6h@p i atekentie oqrdeesd (1506 )t0
synchroni zation detection. Unless the code passes those checks, the
current syhbBr owiasurenepsdi AiSix0 i pndi seka saving (S1508) are

canceled. Then the code is removed from the detection
completed code list (S1509) and moved to the detection
10 requested code list (S1510) to make the process return to
synchronization detection. Unless the code passes those
checks, the current synchronization point is maintained
(S1511) and data saving (5$1512) is continued.
Figs. 16A and 16B show the examples of an output given
15 halfway in the measurement process according to the
invention. Figs. 16A and 16B demonstrate an output given
halfway in the measurement process obtained in parallel
for each code as the result of the operations in Figs. 10
to 15A and 15B. In the examples shown in Figs. 16A and
20 16B, the output is provided along with the information of
time and location. This enhances the effectiveness of the
data acquired as delay profile.
The present invention has been described in detail
with respect to preferred embodiments, and it will now be
25 apparent from the foregoing to those skilled in the art
that changes and modifications may be made without

departing from the invention in its broader aspect, and



(S1511) and data saving (S1512) is continued. Figs. 16A and 16B show t he
exanpl es of an output given 15 halfway in the neasurenent process -6 0CT 2004
according to the invention. Figs. 16A and 16B denonstrate an output given
hal fway in the neasurenent process obtained in parallel for each code as
the result of the operations in Figs. 10 to 15A and 15B. In the exanples
shown in Figs. 16A and 20 16B, the outptt is provided along wth the
information of tine and |ocation. This enhances the effectiveness of the

data acquired as delay profile. The present invention has been described in
detail wiih t8sphetingeptdian r dherBé@iifentd thdd 3RPFHFERL noRABES I
apparent fromthe foregojng,to those gkilled.in the art t changes and
Toh 1§ cati GRYCTRbE SHAE GREARSRS qRRdr FPAG A< TR8% ASertibh 1A 5

br oader as t qng -6 Lt .J he intention, therefore, in the
appar ent cﬁggng to %Q%%?Ia%ﬁpgﬁ%% %hgﬁggéhﬁha nodi fications as fall within
the true spirit of the invention. -6 OCT 2004 25 WHAT IS CLAIMED IS: 1. A
comuni cation quality acquisition apparatus characterized by conprising: 5
an acquisition neans for receiving the COVA pilot channels sent froma

plurality of wireless base stations through the use of spread signals
different from each other



and acquiring delay profile based on said spread signals in said CDVA

pi l ot channels; and 10 a storage neans for storing the delay profile
acquired by said acquisition neans. 2. The comunication quality -6 0CT 2004
acqui sition apparatus according to claim1, characterized in that said 15
acqui sition neans conprises: a synchronization neans for establishing
synchroni zati on based on said spread siéﬁals in said COMA pilot channels;
a nmeasurenment neans for acquiring delay profile by 20 reverse spreading

sai d spreagnfpnasscrA gy £HMA pilot  channels; and a control neans for
controlling sald synchronization neans and neasurenment neans. 25 3. The

communi cation quality acquisition apparatus according to claiml1,
characterized in that said storage neans attaches the information of tine
and | ocatidn toa heombuitazd®h 2fudeliay proefilei acqui beghdyatasd
acquisition nmeans and stores the information in said storage neans. 4. The
communi cat icddvexR@tery ZecyUisi cooprasgarat us 5 according to claim 2,

characterized in that said control means controls said synchronization
nmeans afd neasuPEnEiduiBARd BadiRRRR £RE CARRITHRY $&e KyPHhepdd@t for

initial error detection check, re-s hroni zati.on_of each node, .off-track
check and SURUMMELE FEDLyACRIbA PAtit LhEcRE Wireless base stations

through the use of spread signals different from each other
and acquiring delay profile based on said spread signals
in said CDMA pilot channels; and

10 a storage means for storing the delay profile acquired

by said acquisition means.

2. The communication quality acquisition apparatus
according to claim 1, characterized in that said
15 acquisition means comprises:

a synchronization means for establishing
synchronization based on said spread signals in said CDMA
pilot channels;

a measurement means for acquiring delay profile by

20 reverse spreading said spread signals in said CDMA pilot
channels; and

a control means for controlling said synchronization

means and measurement means.

25 3. The communication quality acquisition apparatus
according to claim 1, characterized in that said storage

means attaches the information of time and location to the



10 or on information set for the code that will be neasured. 5. The

communi cation quality acquisition apparatus according to claim 2, - 6 0CT 2004
characterized in that said control nmeans controls said nmeasurenment mneans
based on the 15 synchroni zation point information acquired by said
synchroni zati on nmeans. 6. The conmunication quality acquisition apparatus
according to claim2, characterized in that said control 20 neans controls
sai d synchroni zati on neans based on the check results of initial error

det ect 0N, qAYLATBLIG 65 SYARIYV,004 47 LAY B AL oAt ARANIL S PX 1 Saldk

measur ement Ne nuni ¢aton quality acquisition meth

characteri ze@ Byh£OPREKSIAD id h@aaaq@tsjﬁégg sbapsof receiving CDVA
channel s sent -6 OCT2004 27 froma plurality of wirel ess base stations

t hrough the use of spread signals different fromeach other and acquiring
delay profile based on said spread signals in said COMA channels; and 5
t he storagd.st efhef auromingcetd adelgyapidfyi lac@risitedn Bppardtasqui sition
step. 8. The communi cation quality acquisition nethod according to claim
7, char@ctéﬂqgﬁﬂlﬁgth@tciéﬂﬂ‘2&0@%&£ﬁ%??FéﬁQﬁnﬁ9(Rﬂﬁﬁi%%E@ ?ﬁet§¥§b of
bl Ao YA SR 911 895 RR T h e S80S L U fnd s G20tk
means based on the conditions set by the user for initial
error detection check, re-synchronization of each mode,
off-track check and automatic re-synchronization check,

10 or on information set for the code that will be measured.

5. The communication gquality acquisition apparatus
according to claim 2, characterized in that said control
means controls said measurement means based on the

15 synchronization point information acquired by said

synchronization means.

6. The communication quality acquisition apparatus
according to claim 2, characterized in that said control
20 means controls said synchronization means based on the
check results of initial error detection, automatic
re-synchronization or off-track acquired by said

measurement means.

25 7. A communication guality acquisition method
characterized by comprising:

the acquisition step of receiving CDMA channels sent



t he neasurenent step of acquiring delay profile by reverse spreading said
spread signals in said COVMA pilot 15 channels; and the control step of
control ling said synchronization step and neasurenent step. 9. The~ 6 0CT 2004
comuni cation quality acquisition nethod 20 according to claim7,
characterized in that at said storage step the information of tine and

| ocation is attached to the delay profkte acquired at said acquiring step
and then stored at said storage step. 25 10. The conmmunication quality
acqui sition nethod_ according to claim8, characterized in that at said

control sfEP® & Blyydehionicfamidgie seep kagenghdtiiemsnthsoaighitde user 2004
28 trol | ed based.on th diti by th f initial .
det oot i on OHeSBESAT SHEN: b Sut FET St St Stide 0 heT (FRAE CHUTE T
t omat i - Lzat | heck ' ' t for.th
That w11 BEIRR EORIAR! b e GIEA (sala YbndaR" BELRS Hn £8E SHEES hod

accordi ng E%éﬁﬁ%f%§1a yaracterized in that said control step controls
sai d neasurenent step based on the 10 synchronization point information

acqui regl at sai @hes¥nelatyy saldposs€Prihg tibeis oAUt 68k lenagyaliirion
acqui sition nethod according to claim8, characterized in that said
control 15tgt epatdnbcaldssidiidosyatkponi zati on step based on the check

8. The communication quality acquisition method
according to claim 7, characterized in that said
10 acquisition step comprises:
the step of establishing synchronization based on said
spread signals in said CDMA pilot channels;
the measurement step of acquiring delay profile by
reverse spreading said spread signals in said CDMA pilot
15 channels; and
the control step of controlling said synchronization

step and measuremeni step.

9. The communication quality acquisition method

20 according to claim 7, characterized in that at said storage
step the information of time and location is attached to
the delay profile acquired at said acquiring step and then

stored at said storage step.

25 10. The communication quality acgquisition method
according to claim 8, characterized in that at said control

step said synchronization step and measurement step are



results of
of f-track.

i0

15

initial error detection, automatic re- synchronization or

-6 0CT 2004

28

controlled based on the conditions set by the user for
initial error detection check, re-synchronization of each
mode, off-track check and automatic re-synchronization
check, or on information set for the code that will be

measured.

11. The communication quality acquisition method
according to claim 8, characterized in that said control
step controls said measurement step based on the
synchronization point information acquired at said

synchronization step.

12. The communication quality acquisition method
according to claim 8, characterized in that said control
step controls said synchronization step based on the check
results of initial error detection, automatic re-

synchronization oxr coff-track.



