Specification Wreless Base Station, Wrel ess Frame Synchronization
Detection Method Used Therein, and Recordi ng Medi um on Wi ch Program
Therefor |Is Recorded 5 Background of the Invention The present invention
relates to a wireless base station, a wireless frame synchroni zation
detection nethod used therein, and a recordi ng nediumon which a 10
programtherefor is recorded and, nore particularly, to a wireless frane
synchroni zati on detection nmethod of detecting wireless frane

synchroni zation in a wirel ess baswesidtiaatiQrode-B) which perforns
conmmuni cati on by using the COMA (Code Division Miultiple Access) nethod.
15 The convent®igead %3% WAt Wys Rikake s s \Fraheo fRghenniga Han i n
node- B described in and Code Di_vision _Miltjple Access)
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physi cal .channel, and the explanation of the definitions. The physical
channel "normally has a hierarchical arrangenent including 25 wireless

frames and tg L 9hSa @ﬂdtﬁ%eIﬁQé igh the wreless frames and tinme slots
change in accordance wt e sy rate of the physical channel. |

The present invention relates to a wireless
base station, a wireless frame synchronization detection
method used therein, and a recording medium on which a

10 program therefor is recorded and, more particularly, to
a wireless frame synchronization detection method of
detecting wireless frame synchronization in a wireless
base station (node-B) which performs communication by
using the CDMA (Code Division Multiple Access) method.

15 The conventional general wireless frame
synchronization method in node-B described in "W-CDMA
(Wideband Code Division Multiple Access) Mobile
Communication Method" (supervised by Keiji Tatekawa, and
issued on June 25, 2001 by Maruzen Kabushiki Kaisha)"

20 will be described below.

The CDMA method describes the definitions of a
transmission channel and physical channel, and the
explanation of the definitions. The physical channel
normally has a hierarchical arrangement including

25 wireless frames and time slots, and the forms of the
wireless frames and time slots change in accordance with

the symbol rate of the physical channel.



The wireless frame is made up of 15 time slots, and is a mninumunit of
signal processing. The tine slot is a mninmumconstituting unit of a |ayer
1-bit sequence, and is a mnimum processing unit of 5 transmt power

control and a channel estimation process. The nunber of bits in one tine
sl ot depends upon the physical channel. O the physical channels described
above, in an uplink DPCH (Dedi cated Physical Channel), two types, -10
i.e., a DPDCH (Dedi cated Physical Data Channel) used for data transm ssion
and a DPCCH (Dedi cat edTReyvwiralesgoficane Chamadk)upsed 6 tdmmsm t physi cal
control information are nultiplexed by 1/Q [Igéﬁhaselcpadrature] for
each wirel es8letgpeandsigha WRCOMUR oenhbnef | figgeaht pePcestbnagat i Brei s made
up of pilot bits (Pilot) having a known pattern wused for estimation in
synchr oni zat FyRe detettisnd BiniPAAsFEPRS hoWREIRGNERBF Bnfek@YETPC. Transmit
Power Cbntrg % feedback infornmation (FBI: Feedback 20 |Information), and a

TFCl ( Tr anspor 1?0?%%Te%5ﬁblﬁ% i bR 2R %%?%r?rog?@Sl@gsﬂ%hE ?he wirel ess

f th b Ref Fi

o Moachow LEENe T pbien Pl LG Aciitinel ST B iShhEnddshe o o

has 2, 560 C*%ﬁ@ ndfi§e U tgéan% §%§e£1m§| ogf%éggngglH@§%DBEQHQDPCCH s

detern1ned by a " par ane ar ane orres
physical channel.

Of the physical channels described above, in
an uplink DPCH (Dedicated Physical Channel), two types,

10 i.e., a DPDCH (Dedicated Physical Data Channel) used for
data transmission and a DPCCH (Dedicated Physical
Control Channel) used to transmit physical control
information are multiplexed by I/Q [In-phase/Quadrature]
for each wireless frame.

15 The DPCCH for handling control information is
made up of pilot bits (Pilot) having a known pattern
used for estimation in synchronization detection, a
transmit power control command (TPC: Transmit Power
Control), feedback information (FBI: Feedback

20 Information), and a TFCI (Transport Format Combination
Indicator).

Fig. 9 shows the wireless frame arrangement of
the uplink DPCCH described above. Referring to Fig. 9,
each wireless frame (10 ms) is divided into 15 slots,

25 and one slot has 2,560 chips. The number of bits per
slot of the uplink DPDCH/DPCCH is determined by a

parameter k, and the parameter k corresponds to SF



(Spreading Factor) = 256/ 2k of the physical channel. The SF of the DPDCH
is set within the range of 256 to 4, and 256 (a fixed value) is set as the
SF of the DPCCH. A slot format to be used in the DPCCH is determ ned by 5
t he use/ nonuse of the TFCl, the use (the nunber of bits wused)/nonuse of
the FA, and the application (the nunber of transm ssion

sl ots)/ non-application of a conpression node. The CDVA net hod perforns
channel estimation by 10 using the pilot bits, and detects frane

synchr oni zat { Spréydisg njacoSVt NG/ 2Wrodf thatphyeticah c¢chanpélot bits. As
shown in Fig. 10, the conventionally general wireless frane
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nunber of frane -
mode.

The CDMA method performs channel estimation by
10 using the pilot bits, and detects frame synchronization
by using an SW (Sync Word) contained in the pilot bits.
As shown in Fig. 10, the conventionally general wireless
frame synchronization detection method detects wireless
frame synchronization establishment and synchronization
15 pull out by using the correlation characteristids of the
SW.

That is, in this wireless frame
synchronization detection method, the pilot bits of the
uplink PPCCH received in node-~B are compared with a

20 reference pilot bit pattern used for channel estimation,
and, if the number of mismatch bits is equal to or
smaller than a preset number of pilot error allowable
bits, it is determined that pilot bit reception is OK.

Also, in the wireless frame synchronization

25 detection method, if this pilot bit OK state continues
for a predetermined frame period (a critical value used

in this determination is called the number of frame



r synchroni zati on backward protection steps), it is determ ned that

w reless franme synchroni zation establishnment is detected, and, if the
pilot bit reception NG state continues for the predeterm ned frane 5
period (a critical value used in this determnation is called the nunber
of frame synchronization forward protection steps), it is determ ned that
wireless franme, synchronization pull out is detected. Referring to Fig.
10, in the above wireless 10 frane synchroni zation detection nethod, after
the start ofysgimodmbdndzaon obackyabii phobactionl steps), retepsi on K
detection is started fromw reless franme synchronization state = initial
state (A), atetermineqdjthfbswirebess pbrame synehirehipatdenbit reception is
K continues and 15 becones equal to or larger than the critical val ue:
the nunber ®FtabhiehBeRENEBnEeEeFERdbagRkdar #EpEheckiloh Biktps, the process
advances to wirel ess frame chhronization state = sgnchronization
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steps, the process advance
synchronization pull out is detected.

Referring to Fig. 10, in the above wireless

10 frame synchronization detection method, after the start

of synchronization establishment, pilot bit reception OK
- detection is started from wireless frame synchronization

state = initial state (A}, and, if a wireless frame

period in which pilot bit reception is OK continues and

15 Ybecomes equal to or larger than the critical value: the
number of frame synchronization backward protection
steps, the process advances to wireless frame
synchronization state = synchronization establishment
(B} (a in Fig. 10).

20 Also, in the wireless frame synchronization
detection method, pilot bit reception NG detection is
started from wireless frame synchronization state =
synchronization establishment (B), and, if a wireless
frame pericd in which pilot bit reception is NG

25 continues and becomes equal to or larger than the
critical value: the number of frame synchronizafion

forward protection steps, the process advances to



4 r wireless frame synchronization state = synchronization pull out (C (b
I n Flg 10) In addition, in the wireless frame synchronization detection
nmet hod, pilot bit reception OK 5 detection is started fromw rel ess frane
synchronization state = synchronization pull out (C), and, if a wireless
frame period in which pilot bit reception is OK continues and becones
~equal to or larger than the critical value: the nunber of frane

synchroni zation 10 backward protection steps, the process advances to

Wi rel ess frawmkrsiesdr inamat symcktranezat Symcstabe zat spncheshabatsdment ( B)
(cin Fig. 10). Furthernore, in the wireless frame synchronization

det ecti on nepwbl, ogtchf) (B iv|BbgedlOA6 fromwi rel ess frane

synchroni zation state synchroni zation establishnent (B), or fromwreless
frame synchroni zati on §paf8ditiQRehiBntRat WReHEEE éﬁﬁme(C) and the
process advances to wireless frane, synchronization state = initial_ state
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frame period in which pilot bit reception is OK
continues and becomes equal to or larger than the
critical value: the number of frame synchronization

10 backward protection steps, the process advances to
wireless frame synchronization state = synchronization
establishment (B) {(c in Fig. 10).

Furthermore, in the wireless Fframe

synchronization detection method, a call is released

'15 from wireless frame synchronization state =
synchronization establishment (B), or from wireless
frame synchronization state = synchronization pull out
(C), and the process advances to wireless frame
synchronization state = initial state (A} (d in

20 Fig. 10).

In the conventional general wireless frame
synchronization detection method described above,
however, the pilot error allowable bits and the number
of frame synchronization protection steps used in the

25 method are arbitrarily set for each node-B, so the

standards for wireless frame synchronization

establishment detection and synchronization pull out



est,abl i shment detection and synchroni zation pull out 5 detection change in
accordance with an arbitrary conbination of a UE (User Equipnent: nobile
station) and node-B. Accordingly, unified standards for wireless 5 frane
synchroni zati on establishnent detection, synchronization pull out
detection, and synchroni zation maintenance detection are required even in
an arbitrary UE and node-B, and a nethod of determning wreless frane
synchroni zation by a nore accurate nmethod is being 10 studied. Also, in

t he conventidebéchion| chanfeaip asgnrfanee zuitbnavearbhtnatrion net hod,
wireless frame synchronization establishment nay be detected by error in
a wrel ess fﬁgmbiéﬁéﬁoﬂfOﬁoauﬁﬂaﬁﬂsgrgﬁﬁﬂipﬁe&§=r@@bi%@d$t¢hi§n¥sand
-presumably caused_by the follow ng nmechanism In a path capture process, a
plurality ofPo@&rBs may be notified to a channel estination means, even if
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maintenance detection are required even in an arbitrary
UE and ncode-B, and a method of determining wireless
frame synchronization by a more accurate method is being
10 studied.

Also, in the conventional wireless frame
synchronization determination method, wireless frame
synchronization establishment may be detected by error
in a wireless frame even if no upward signal is

15 received. This is presumably.caused by the following
mechanism.

In a path capture process, a plurality of
paths may be notified to a channel estimation means,
even if there is no signal, depending on the set value

20 of a path detection threshold. If channel estimation is
performed for each path and phase correction is
performed for the path by using a carrier wave phase
having the highest correlation to the pilot bit pattern,
a value closer to the pilot bit pattern than that when

25 the output value of each path is random may be obtained.

Furthermore, if pilot bits output by RAKXE

combination of the value are equal to or smaller than



conbi nat,i on of the value are equal to or smaller than 6 r the pilot error
al l'owabl e bits, a synchroni zation establishnent error occurs in a wreless
frame. This phenonenon occurs extrenely generally not only in the CDVA
system but also in any wireless system 5 in which phase estimation is
performed using the pilot bits, and wirel ess franme synchronization is
determned wusing the pilot bit pattern after RAKE conbi nation. The
foregoing is also obvious fromthe results of the sinple sinulation
descri bed bethey, phhetierrer 181 powabbe ebibs conf synrehbhenizatierhr oni zati on
establishment error surely occurs by the above nechanism The conditions
of indivi dusggstalelishmerfceERRRNRECRES | FAt R oWiretess 8@ during t he
simulation are as shown in Fi 11. 15 Wiite noise is used as_an input
signal, and the meigh?BaSnEH%neﬂePHB ERSHRE| CEETPRELY ofeDHEFa&YoR Ot wo
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| The foregoing is also obvious from the results
of the simple simulation described below, and it is
10 possible to confirm that a synchronization establishment
error surely occurs by the above mechanism. The
conditions of individual items in the channel estimation
means used during the simulation are as shown in
Fig. 11.
15 White noise is used as an input signél, and
the weighted mean of the channel estimation values of
two forward time slots and two backward time slots (a
total of five time slots) is calculated, thereby
estimating an FV (FPading Vector). This FV is used to
20 perform phase correction and RAKE combination for the
input signal, the degree of matching between an FSW
{Frame Synchronous Word) contained in the signal and a
transmission pattern is checked, and it is found that
the FSW is four symbols out of six symbols of the pilot
25 Dbit pattern per slot, and a total of 60 symbols are
contained in one wireless frame.

Fig. 12 shows the simulation results plotted



contained in one wreless frame. Fig. 12 shows the sinulation results
plotted 7 as a histogram Wen no phase correction is perforned, a w de
distribution centering around 30 synbols is obtained as expected. Wen
phase correction is perforned, the center is around 40 synbols even when
the 5 nunber of captured paths is 1 (unit: path), and the degree of

mat chi ng i ncreases after that as the nunber of captured paths increases.
When the nunber of captured paths is 10 (unit: path), the degree of

mat chi ng r eaates hbStogrdi. syiiheh sno IphSsenaoyrettioe isveerformeéd,is an
obj ect of the present invention to .provide a wireless base station
capabl e of radutfegdistripubiens¢apteripgpberonedsyAchymPPEatisn
establishnent is detected in wireless frame synchronization 15

det er ni nat i oPPtaingd epesexpeahedsyntheBnPRase oforHeEEEPR oS et hod used

therein, and a recording nediumon_ which rogramtherefor js recorded. A
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temporary caglyred pati.peaing PLEREL-DLORRYELT Phafehay e dNBilnResi gpal i s
received froma state Th which no upward signal  I's Tnput, and pérforming a

normel path 2o, CaPLYT §aPhOCERErEQEeLhe HABH! tALIRBhber of captured

paths is 10 {(unit: path), the degree of matching reaches
56 or 57 symbols.
10 Summary of the Invention
It is an object of the present invention to
.provide a wireless base station capable of reducing the
processing time before synchronization establishment is
detected in wireless frame synchronization
15 determination, a wireless frame synchronization
detection method used therein, and a recording medium on
which a program therefor is recorded.
A first wireless base station according to the
present invention is a wireless base station which
20 communicates by a CDMA (Code Division Multiple Access)
method, comprising path capture means for setting a
temporary captured path near a preset propagation delay
when a signal is received from a state in which no
upward signal is input, and performing a normal path
25 capture process for the input signal.
A second wireless base station according to

the present invention further comprises, in addition to



A second w rel ess base station according to the present invention further
conprises, in addition to the above arrangenent, path track transfer neans
for transferring path information captured by the path capture neans to a
new resource capable of processing, if processing cannot be perforned due
to hard handover 5 control, wherein the path capture neans performs the
normal path capture process by using the path information froman ori gi nal
resource. Athird wirel ess base station according to the present invention
further conpthseasbove arcingement, tpath 1oraghveransiendreans £¢mnne
estimation neans for performng channel estimation, RAKE conbination, and
si gnal - t o- i nteaReferEEnd rpatlh hetermakion ¢rptared PHrthe Pakh captured by
the path capture neans, decoding nmeans for decodi ng a RAKE-combi ned pil ot
dat a sequenc&eREUEHIBEIREY BY R NECENEEFRITESt FRREPLR PRaPEOCeSTNSal cul at i ng
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conprising a pilot bi
A third wireless base station according to the

present invention further comprises, in addition to the

10 above arrangement, channel estimation means for
performing channel estimation, RAKE combination, and
signal-to-interference ratio measurement per slot for a
path captured by the path capture means, decoding means
for decoding a RAKE-combined pilot data sequence

15 obtained by the channel estimation means, and
calculating an average per wireless frame of the
signal-to-interference ratios measured for individual
slots, and correction calculation means for determining
whether pilot bit reception is OK or NG on the basis of

20 pilot bit information per wireless frame decoded by the
decoding means, and determining whether
signal-to-interference ratio determination is OK or NG
with respect to signal-to-interference ratio average
information measured by the decoding means, the

25 correction calculation means comprising a pilot bit

determination unit which determines whether pilot bit

reception is OK or NG, an SIR determination unit which



determnation unit which determ nes whether pilot bit receptionis K or
NG an SIR determ nation unit which 9 determ nes whet her
signal-to-interference ratio determnation Is OK or NG and a
synchroni zati on establishnment determ nation unit which determ nes

wirel ess frame synchroni zation by using results of the 5 determ nation of
pilot bit reception OK/NG and the determ nation of signal-to-interference
ratio determnation OK/NG A fourth wireless base station according to
the present fdevenmiveshwbetherabdgnairtanyptenferanehi tatie0 the pilot bit
determ nation unit determ nes whether pilot bit reception is OK or NG on

t he basis of datepminatien basel of NGe apfbar sppchrpaizptienin an uplink
DPCCH ( Dedicated_Physical _Control Channel) per wireless frame when al

sl ots of oneeffpeilésbmepindeleEminaéiondunit WheRRaACHBTRLBESt ormat to be

used changes, .and a cr.itical ue for erf rnin t he de i natj on of
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wi rel ess base’s I'on ni cat Di vi si on

Mul tiple ACC&%ELrHEBQQQOnCGKPﬁGS'ng the steps of setting 25 a propagation
del ay, setting a tenporary captured path

A fourth wireless base station according to
the present invention has the above arrangement in which
10 the pilot bit determination unit determines whether
pilot bit reception is OK or NG on the basis of a
parameter based on the number of pilot bits in an uplink
- DPCCH (Dedicated Physical Control Channel) per wireless
frame when all slots of one wireless frame are received
15 when an up slot format to bé used changes, and a
critical value for performing the determination of pilot
bit reception OK/NG in wireless frame synchronization
determination.
A first wireless frame synchronization
20 detection method according to the present invention is a
wireless frame synchronization detection method of
determining wireless frame synchronization in a wireless
base station which communicates by a CDMA (Code Division
Multiple Access) method, comprising the steps of setting
25 a propagation delay, setting a temporary captured path
near the propagation delay when a signal is received

from a state in which no upward signal is input, and

-~ 10 -



near the propagation delay when a signal is received froma state in which
no upward signal is input, and - 10 performng a nornmal path capture
process for the input signal. A second wreless frane synchroni zation
detection nmethod according to the present invention 5 further conprising,
in addition to the above processes, the steps of transferring path
informati on captured by the normal path capture process to a new resource
capabl e of processing, if processing cannot be performed due to hard
handover corpenformimg perfiaormihgpatic capiute IIPrepeeds chgt uklee pinpwss by
using the path information from an original resource. Athird wreless
frame synchreokgmati on detection method according to the present invention
further conprises, in addition to the above processes, 15 the steps of
perform ng channel estPnfiereRd WARELegsnbrane spnchrgnization
signal-to-interference rati o neasurenent g r slot for,a path captured by

t he nor nal ‘E%’f?lc%h‘b‘i‘ JF%ﬂb‘?%c%‘%%c,’r%E&%qF‘hg Ige FRREERHLI P TPt dat a
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capable of processing, if processing cannot be performed
due to hard handover control, and performing the normal
10 path capture process by using the path information from
an original resource.
A third wireless frame synchronization
detection method according to the present invention
further comprises, in addition to the above processes,
15 the steps of performing channel estimation, RAKE
combination, and signal-to-interference ratio
measurement per slot for a path captured by the normal
path capture process, decoding a RAKE-combined pilot
data sequende, calculating an average per wireless frame
20 of the signal-to-interference ratios measured for
individual slots, determining whether pilot bit
reception is OK or NG on the basis of decoded pilot bit
information per wireless frame, determining whether
signal-to-interference ratio determination is OK or NG
250 with respect to signal-to-interference ratio average

information, and determining wireless frame

synchronization by using results of the determination of

- 11 -



i nformat,i on, and determning wireless frane synchronization by using
results of the determnation of 11 pilot bit reception OK/ NG and the
determ nation of signal-to-interference ratio determnation OK/ NG In a
fourth wireless frane synchroni zati on detection nmethod according to the
present invention, the 5 step of determ ning whether pilot bit reception
Is OK or NG conprises the step of determ ning whether pilot bit reception
is OK or NG on the basis of a paraneter based on the nunber of pilot bits
in an upl i nkpDRECH 1€ Deei¢cent ddn PEKANGaain@oblhe ofie Chumibmrékiperofii rel ess frane
10 when all slots of one wireless frane are received when an up slot
format to besigealchanyeteriprencer ratial devernenabionpePkNG ng t he
determnation of pilot_bit reception OK/NGin wireless franme_

synchroni zati on deterﬁPnatﬁSHrtESWArP#P§§ E5RPGt SYPFBEARAEETALEOr di ng
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nmet hod, wher'e am conp a progra OWsS a conputer to

function as P@éépﬁﬁ@ﬁui§ dkage ﬁ@roﬁe£ﬁénﬁa§1£eS§0£a§¥r8ﬁ8£H£eﬂaQé&h near
25 a preset propagation delay when a signal is received

on the number of pilot bits in an uplink DPCCH
(Dedicated Physical Control Channel) per wireless frame

10 when all slots of one wireless frame are received when
an up slot format to be used changes, and a critical
value for performing the determination of pilot bit
reception OK/NG in wireless frame synchronization
determination.

15 A first computer-readable recording medium
recording a program of a wireless frame synchronization
detection method according to the present invention is a
computer-readable recording medium recording a program
of a wireless frame synchroniéation detection method of

20 determining wireless frame synchronization in a wireless
base station which communicates by a CDMA (Code Division
Multiple Access) method, wherein the program comprises a
program which allows a computer to function as path
capture means for setting a temporary captured path near

25 a preset propagation delay when a signal is received
from a state in which no upward signal is input, and

performing a normal path capture process for the input



frama state in which no upward signal is input, and performng a nornal
path capture process for the input - 12 signal. A second conputer-readabl e
recordi ng medi um recording the programof the wireless frane
synchroni zati on detection nmethod according to the 5 present invention
further conprises, in addition to the above processes, a program which
allows a conputer to function as path track transfer neans for
transferring path information captured by the normal path capture process
to a new res8éPBeleapabl e of processing, if 10 processing cannot be
performed due to hard handover control, and_as path capture neans for
perform ng the nor nal #p&EFoRsy COMPUtETcEEadnP 1gs TfGOrHdngaMme ALURY or mat i on
froman original _resource. A third conputer-readable recording nmedium 15
recor di ng thﬁeﬁ?58F391%ﬁetR§°ﬁF?@I8§s¥$?aﬁﬁreiﬁﬁ§hfﬁﬁm?ation det ecti on

hod i . L[ i f h i i dditi
e the azﬁg;%&rﬁf?%%geégérl%ﬁ?%8%gh?&ﬁ?t@h%ﬁpﬁzéécéﬁre%ﬁg”ﬁ%é??ﬁs ' function as
channel %ﬁt'aﬁageﬂtn&aegnieanp@ﬁkgﬁekngo%Brgpaa?eknea&aﬂe&gﬁntoR@FE
conbi nat i on, an Sl gha -fo-1Interference rati O neasur enen per s ot for a

oo " ApB¥e! DEGDRRARE, DB el engtacss o ecothaieons (o1
per wirel essehhafBoR5a8f phiR skabRl thankeker hekBBCeor BEhASEERASHEEd for
path information captured by the normal path capture
process to a new resource capable of processing, if
10 processing cannot be performed due to hard handover
control, and as path capture means for performing the
normal path éapture process by using the path
information from an original resource.
A third computer-readable recording medium
15 recording the program of the wireless frame‘
- synchronization detection method according to the
present invention further comprises, in addition to the
above processes, a program which allows a computer to
function as channel estimation means for performing
20 channel estimation, RAKE combination, and
signal-to-interference ratio measurement per slot for a
path captured by the normal path capture process,
decoding means for decoding a RAKE-combined pilot data
sequence, and calculating an average per wireless frame
25 of the signal-to-interference ratios measured for

individual slots, and correction calculation means for

performing the wireless frame synchronization

- 13 -



i ndi vidual slots, and correction calculation neans for performng the

w reless franme synchronization - 13 determ nation by determ ni ng whet her
pilot bit reception is OK or NG on the basis of decoded pilot bit

i nformati on per wireless frane, and determ ni ng whet her
signal-to-interference ratio determnation is OKor NG 5 with respect to
signal-to-interference ratio average information. Brief Description of
Drawings Fig. 1 is a block diagram showi ng the arrangenent of a node-B
accordi ng t odetermbodatbemt bpfdeti€rhimipy eslkeathenvehlobrbi€i gece@itiom 2E are
bl ock di agrams showi ng the arrangenent of the node-B according to the
enbodi ment ofs ®ReopriGevn thechasbs; ofi geceded pildbwehtirt show ng a

wirel ess frame 15 synchronization determ nation_process performed by
correction cHrEQragtben eeRsvireless nframe, 1ang| getaqrmining | ¥dRBRe¥ showi ng
the wireless _franme synchronization determ nati on process perforned by the
correction cBeRdhr FonlmeeREeEARGR ?ﬂt¥?g@e§?rﬁhn¢$b9n51$s K ¢F M&hart
showing the wireless fra sinch 0 izattgn deternina&lon Process per f or med
by the Sor rELEROFERRPEhI P | SLONRLREC SHGREERERRGS A9 UE0 (AVRTRES, \i ow
showi ng the witeless.frame structure of an uplink DPCCH in the CDVA

net hod; 25 F .Osm?gl%pViem/shomﬁng pilot bit patterns

Brief Description of Drawings

Fig. 1 is a block diagram showing the

arrangement of a node-B according to an embodiment of
10 the present invention;

Figs. 2A to 2E are block diagrams showing the
arrangement of the node-B according to the embodiment of
the present invention;

Fig. 3 is a fFlowchart showing a wireless frame

.15 synchronization determinafion process performed by
correction calculation means shown in Fig. 1;

Fig. 4 is a flowchart showing the wireless
frame synchronization determination process performed by
the correction calculation means shown in Fig. 1;

20 Fig. 5 is a flowchart showing the wireless
frame synchronization determination process performed by
the correction calculation means éhown in Fig. 1;

Fig. 6 is a view showing the wireless frame
structure of an uplink DPCCH in the CDMA method;

25 Fig. 7 is a view showing pilot bit patterns
when the Npilot data sizes of an uplink DPCCH are 3, 4,

5, and 6 bits;
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when the Npilot data sizes of an uplink DPCCH are 3, 4,

5, and 6 bits; -

14 " Fig. 8 is a view showing pilot bit patterns when the Npilot data sizes
of the uplink DPCCH are 7 and 8 bits; Fig. 9 is a view showi ng the
wireless frame 5 structure of the uplink DPCCH in the CDVA nethod; Fig. 10
Is a view showng the transition of a general wireless frane
synchroni zati on detection nethod in the COVMA nethod; Fig. 11 is a view

showi ng the conditions of 10 individual itens in channel

esti mati on neans

used in sinulation; amdgki @ is2a sviewgsahpwing philolt bihé paieahison

results are plotted as a histogram Description of the Enbodi ment 15 An
enbodi nent othéhetheeNphiiotndahai shzes| bfbtheduptinkedPEEHoarei ¥ handf er ence
to the acconpanying drawings. Fig. 1 is a block diagram show ng the
arrangenment &fbataode-B (wirel ess base station) according to the

enbodi nent of the present invention. 20 This node-B accordin% to the

enbodi nent of the pres&i@- Pndéndi FAeWnEheHeE IS HAFEILEE

and 2, and a recordin ium 3. connected . to t he baseba

$PA§ units 1

processi ng

medi . .
ini te 1 Gnd BLERREUBReeBaRBSpPBLAEE: AECHH ¢4 theaRhlS BaRABAEr of
I ndependent |y of each %Eggr1025 A%FQQ%%hsh%%i%%P%h% %%%%EQEE nt%ftgis

1s X

general wireless frame synchronization detection method

in the CDMA method;

Fig. 11 is a view showing the conditions of

10 individual items in channel estimation means used in

simulation; and

Fig. 12 is a graph in which the simulation

results are plotted as a histogram.

Description of the Embodiment

15 An embodiment of the present invention will be

described below with reference to the accompanying

drawings. Fig. 1 is a block diagram showing the

arrangement of a node-B {wireless base station)

according to the embodiment of the present invention.

20 This node-B according to the embodiment of the present

invention includes baseband processing units 1 and 2,

and a recording medium 3 connected to the baseband

processing units 1 and 2. The baseband processing units

1 and 2 can operate independently of each other.

25 Although the node-B according to this

embodiment has the two baseband processing units 1 and

2, it is easy to use an arbitrary number of baseband
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enbodi rent has the two baseband processing units 1 and 2, it is easy to
use an arbitrary number of baseband - 15 processing unlts and give

i ndividual circuits and neans in these baseband processing units in the
sanme arrangenents as the baseband processing units 1 and 2 shown in Fig.
1. 5 The baseband processing units 1 and 2 include path search circuits 11
and 21 having path capture neans 12 and 22, path track transfer neans 13
and 23 connected to the path capture neans 12 and 22, and channel
estimati on npmose&dingdufidtsonardt giveoinfAdvpduhlcaprongtsl8ndemesnd? and
22, respectively. The baseband processing units 1 and 2 al so include
synchroni zat iantheser haaaband prpeeasinglsnahd 28 hbhei agmdecodi ng neans 16
and 26 connected to the channel estimtion neans 14 and 24, and correction
cal cul ati on AEEABIeMERRE 27 EBAnkasebBapd precessingcuBilhg hedRd 26 and 26,
respectively. As shown in Fig. 2A, the path capture nmeans 12 includes a
captured pat fR8VPodBt Fd8-uhrt 12a which arbitrarily allocates a tenporary

captured pall near & Rapadathon sha el Lagsel o ho 9 hoatgperelue
bR S, PR 1 e P BB MRRRT
a signal 1ing;1004 35¢ patf £2RLK' €rOR8PSr2nedns"9s L8 $3"BoAhLaRAgMENt.
to the path capture means 12 and 22, and channel
estimation means 14 and 24 connected to the path capture
10 means 12 and 22, respectively. The baseband processing
units 1 and 2 also include synchronization determination
circuits 15 and 25 having decoding means 16 and 26
connected to the channel estimation means 14 and 24, and
correction calculation means 17 and 27 connected to-the
15 decoding means 16 and 26, respectively.

As shown in Fig. 2A, the path capture means 12
includes a captured path allocation unit 12a which
arbitrarily allocates a temporary captured path near a
propagation delay which is set from a host apparatus

20 (not shown) to the node-B (not shown) when a wireless
link is set in a state in which no up carrier is
present, and a normal path capture unit 12b which
performs a normal path capture process for an input
signal from a signal line 100. The path capture means

25 22 has the same arrangement.

The path capture means 12 and 22 also have

interfaces with the channel estimation means 14 and 24,
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The. path capture neans 12 and 22 also have interfaces with the channel
estimation neans 14 and 24, - 16 and transfer the information of captured
paths to the channel estimation neans 14 and 24 via signal lines 111 and
121, respectively. Furthernore, the path capture neans 12 and 22 have
interfaces with the path track 5 transfer neans 13 and 23, performtransfer
of the information of captured paths to the path track transfer neans 13
and 23 and read of the information of paths transferred fromthe path
track transf@pRdnEhassisrafesinforyatignart| Faptured naghs2Po thepectively.

10 That is, L rel ranme _synchroni zation  nethod using determ nation
by a gilgf b%gagﬁéﬁggﬁggﬁﬁLlﬂﬁt@?%?ﬁagFoﬂnﬂyzénVSPFF%SP@ﬁaiiPﬁsIﬁiérference

. ving. : ¢ ; i ch q

Sianal s i BEE 8Lt nECpHPRCLESTER of PERPEROSS: %gé{‘n%@éégaﬁﬁﬂa‘é&“’ﬁéesi ng
[ [ B i el ' t captuye neans

Eghhcésl?hghﬁsﬁﬁg?F% ?é%t??eﬁa??ngﬁgg¥%%ggafgé %sgﬁ?Pgégh ggﬁ% roni zation

establ | SENtraAlflel Ohdink N8 4hEP23W pOERoRPLEARLELH BRdshLE. 20 The

pat h capture nmeans 12 and 22 have the unction o cating a tenporary

captured patfinfgfhafioRl §Da8abtePedeha¥nsctof tRA) BabRStragRatphHSsLL the
node-B when a wireless link is set froma state in which no upward signal

is present, mBeneby3refackBgahferéadeolSthel ohLoamaesHR! obaphths captured.
In this case, the

transferred from the path track transfer means 13 and 23

via signal lines 112 and 122, respectively.

10 That is, in a wireless frame synchronization
method using determination by a pilot bit pattern and
determination by an SIR (Signal-to-Interference Ratio),
even when receiving a signal from a state in which no
upward signal is input to the path search circuit 11 of

15 thé baseband processing unit 1 in the node-B (wireless
base station), the path capture means 12 reduces the
pull-in required time before wireless frame
synchronization establishment, and holds this time
within a predetermined time.

20 The path capture means 12 and 22 have the
function of allocating a temporary captured path near a
propagation delay set from a host apparatus to the
node-B when a wireless link is set from a state in which
no upward signal is present, thereby reducing the time

25 before a normal path is captured. In this case, the

number of paths to be allocated for temporary capture is

equal to or smaller than the maximum number of paths
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number of paths to be allocated for tenporary capture is equal to or
smal | er than the maxi num nunber of paths - 17 which can be captured.
However, this nunber need not be any predeterm ned value, and can take a
value of 1 (unit: path) or nore. As shown in Fig. 2B, the path track
transfer 5 neans 13 has a storage unit 13b for storing the information of
a path transferred fromthe path capture neans 12 via the signal line 112.
The path track transfer nmeans 13 al so has a conmuni cation unit 13a which
has an i nt er¥fatehwcah baecgpthired ackHowewst or tids meamise 2 neadidnot fbé he
baseband processing unit 1 beconmes wunable to continue processing,
transfers, vanyaptedebermined vatuei handtopredtpke haiwibresefoh to the path
track transfer neans 23 capable of processing. The path track transfer
nmeans 13 has{ehdtsapeth) r@RgePERt. 15 On the basis of the path information
transferred fromthe path track transfer_neans 13, the ath track transfer
means 23 transfers t heBSafROWPniBr F&8r 0RBr otRRePRERNtEAGK FEAREERE 22 via

the signal line 122, in order to allow fhe paseband, processing unit 20 2
to conti uod@??nﬁaigupﬁspﬁtﬁ§9r%%%tu?%F %ﬁ%ng?ﬁesggfﬁggeﬁﬁ%h circuit of the
baceban un LubishRFs 85 TEALY LB EL-DRRIPNSE LAETEEh el Rl ! ook
the path 25 j0foLmpbi 90at end N1 GRSE 1 PARE O 9T NeRdoySEn t ordBke
transfer means 13 also has a communication unit 13a
which has an interface with the path track transfer
10 means 23, and, if the baseband processing unit 1 becomes
unable to continue processing, transfers, via a signal
line 200, the stored path information to the path track
transfer means 23 capable of processing. The path track
transfer means 13 has the same arrangement.
15 On the basié of the path infoimation
transferred from the path track transfer means 13, the
path track transfer means 23 transfers the path
information to the path capture means 22 via the signal
line 122, in order to allow the baseband processing unit
20 2 to continuously capture paths.
That is, when the path search circuit of the
baseband unit in the node-B performs hard handover
control, the path track transfer means 13 or 23 stores
the state before handover, and transfers the path
25 information to the destination of handover to make

continuous path track possible.

When different-frequency hard handover or
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continuaus path track possible. Wen different-frequency hard handover or -
18 non-break hard handover control is to be perforned for a cal

currently being conmunicated in this path track transfer nmeans, if this
resource cannot be processed due to the nmechani smor processability of
each node-B, the 5 comunication is continued by handing the processing
over to a new resource. In this case, the path information captured by the

original resource is_stored and the stored path information is
transferred PBRrREeakHArEsBapdeves RARETEENLFNtBUSepREREPEEER BOESADI 6. 10
The nunber of iths ca % red and stored.in the original resource and the

¢ Bray 5

number of paffis*t GUHE® sP&IPdcPgmupfigated iBs FﬁeppthtFEﬁFt: paLh) or
, d || th i b t hs, n the
Tos s of i hobEnbgerohellR. SF LHEY, LOSHRELTUILANTORE BroBRnita, dleronn i 1
ig. 2C, th h IRy i .apnd. 24 i ngl ud n estipation unit
03 and raketE BB hebRaTR B2 pEBRESsat: RIHy2Rs BALHTBOR] B0 LHRL| O7 M0

RAKE conmyj nagbmidunteabeehi Y8! ¥ontehuBat B ﬁéﬂ&&!ﬁng%g ﬁ%o&ggsgﬁbh capture

means 12 and 22, and an SIR neasurenment”unit 14 asuringthe SIR for

each slot. dWerctanachenstbBBhired. "eaASthdsaBds24 8h&80patic! ude a
communi cation unit 14d which has an interface with the decodi ng means 16

and 26 in thingyneatoonzebpetredSbgetrenbpaginalCresbikselsapdoed, and
transfers the

and the stored path information is transferred to the

new resource to make continuous path track possible.

10 The number of paths captured and stored in the original
resource and the number of paths to be transferred to
the new resource is 0 (unit: path) or more, and equal to

- or smaller than the maximum number of paths, on the
basis of the state of path capture in the original

15 resource. .

As shown in Fig. 2C, the channel estimation
means 14 and 24 include an estimation unit 14a and RAKE
combination unit 14b for performing channel estimation
and RAKE combination, respectively, for paths captured

20 by the path capture means 12 and 22, and an SIR
measurement unit l4c for measuring the SIR for each
slot. The channel estimation means 14 and 24 also
include a communication unit 14d which has an interface
with the decoding means 16 and 26 in the synchronization

25 determination circuits 15 and 25, and transfers the

RAKE-combined pilot data sequence and the SIR

measurement results of individual slots via signal lines
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RAKE- conbi ned pil ot data sequence and the SIR neasurenent results of

i ndi vi dual slots via signal lines -- 19 113 and 123. That is, the channel
estimation nmeans 14 and 24 perform channel estimation, RAKE conbinati on,
and SIR neasurement for each slot on the basis of the path 5 information
captured in the path search circuit of the baseband processing unit in the
node-B by the path capture neans and path track transfer neans. As shown
in Fig. 2D, the decoding nmeans 16 and 26 include a decoding unit 16a for
decodi ng t hel1® RAKBE:-ZDnbi ned pil ot data sequence obtai ned by the channel
estimation nmeans 14 and 24, and an averaging unit 16b which cal cul ates the
average per wirel ess fFfaat isf the ch&nebaestbvatoenimeansdldlarfdots. The
decoding neans 16 and 26 al so include a comrunication unit 16c_ 15 which
has an i nt erdhd@enform t¢hannrk @It Br oy RAKD comnat ion apd BIknd
transfers the decoded pilot bit information and the average SIR

i nf or mat i on PRASUFIRIRS SEOF (@aFh \§10%E hatle PRI 19F e B That is, the

decodi ng_neans_16 decodes, in t oni zat.i on, det er m ﬁ%%on circuit

15 of thé bak%%%%a?ﬂp%c‘é%%w?@eﬂﬁﬂz‘iS?%tro%%@’ﬁfht%%- ontited pi | ot
RN YER R R RN T N
frame. 25 As, 30O iMeddd add pdfif COLEECLiMkrer means.
As shown in Fig. 2D, the decoding means 16 and
26 include a decoding unit léa for decoding the
10 RAKE-combined pilot data sequence obtained by the
channel estimation means 14 and 24, and an averaging
unit 16b which calculates the average per wireless frame
of the SIRs measured for individual slots. The decoding
means 16 and 26 also include a communication unit 16c
15 which has an interfacé with the correcfion calculation
means 17 and 27, and transfers the decoded pilet bit
information and the average SIR information per wireless
frame via signal lines 114 and 124.
That is, the decoding means 16 decodes, in the
20 synchronization determination circuit 15 of the baseband
processing unit in the node-B, the RAKE-combined pilot
data sequence per wireless frame obtained by the channel
estimation means in the path search circuit, and
measures the average SIR per wireless frame.
25 As shown in Fig. 2E, the correction
calculation means 17 and 27 include an operation unit

17a which, on the basis of the cne-wireless-frame pilot
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cal cul ati on nmeans 17 and 27 include an operation unit 17a which, on the
basis of the one-wireless-frame pilot - 20 - bit information decoded by the
decodi ng neans 16 and 26, <calculates critical values "the nunber of
post-correction backward protection pilot error allowable bits" and "the
nunber of post-correction 5 forward protection pilot error allowable bits"
to be wused when wireless frane synchronization determnation is actually
standard slot format pilot

f d, h
E?[sPrgﬁd crﬁEELéPBaraggigg"ﬁ%ﬁgﬂgﬁggy BhebgﬁﬁﬁﬁFﬂgpmﬁ?BEtFénaﬁﬂlgﬁ'error
|1 bl b o of f | ot
2 vl ¢ by pBLbR B8 GHIEABAT G Bhe! EA! SBBRECEELOR *tbor estnted by
wni ch dot er nPagE SePEESETbE padkhbra o et bR PRbE RS M unber of
15 post-corrgei b@anpPackyesd RhE! eiﬁéoﬂgﬁbéﬁt of b8kt -BLLAUBRLERD! 15" and

"t he nunber of post-correction forwar protect on priot error allowable

bits". The ceprrfetraOpretbeishi pN18RABSrd# aNUowdb1a! BOrENCLYdBea Storage
unit 17e which stores the 20 paraneter "the nunber of standard slot fornat

pilot bits"ugsd whencwitelaksverdme syhenponbeatobnbaskuemndnapiehection
pilot error allowable bits" and "the nunber of forward protection pil ot

error all owabseabttisllyThatfosmelihefsbmr agpanametére” shor aambbe o5
paranmeter "the nunber of standard slot format pil ot
standard slot format pilot bits™ and critical values
"the number of backward protection pilot error allowable
10 bits" and "the number of forward protection pilot error
allowable bits" by using a correction calculation method
represented by equation (1) to be presented later, and a
pilot bit determination unit 17b which determines pilot
bit reception OK/NG with respect to "the number of
15 post-correction backwérd protection pilot error
allowable bits” and "the number of post-correction
forward protection pilot error allowable bits™.
The correction calculation means 17 and 27
also include a storage unit 17e which stores the
20 parameter "the number of standard slot format pilot
bits" and the critical values "the number of backward
protection pilot error allowable bits" and "the number
of forward protection pilot error allowable bits".
That is, the storage unit 17e stores the
25 parameter "the number of standard slot format pilot

bits" based on the number of pilot bits in the uplink

DPCCH (Dedicated Physical Control Channel) per wireless
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bits" based on the nunber of pilot bits in the uplink DPCCH (Dedicated
Physi cal’ Control Channel) per wireless - 21 frame when an up slot format
to be used is to be changed and all the 15 slots of one wireless frame are
received, and the critical value "the nunber of backward protection pilot
error allowable bits" for determining 5 pilot bit reception OKin wreless
frame synchroni zation determ nation, and the critical value "the nunber of
forward protection pilot error allowable bits" for determning pilot bit
recepti on N@rahtee viper an ap wilidt ¥earnee did dteenseie dcy itta desd chEhgesdd ues
"the nunmber of post-correction backward protection pilot error allowable
bits" and "tavel midberhe df5 pdsttscorfi egte ovidfedress Enamst ang gregsidved.error

al l owabl e bits" for actually determining pilot reception OK/ NG from"the
nunber of standtidihe stwitifaslmtalye otthes ymber off fagkwEd of backwar d
protection pilot error allowable bits", and "the nunber of forward

protection BHATRCEDL PG Bilovale RidrfadF HaPTHE 1%Lt val |y
received pilot bits per wireless frame., The paraneter "the nunber. of
st andar d5s| RLLRF 5k eciﬁH"o’t°rbin%"”Hé‘§c‘F‘?h‘ltf‘e% af?ﬁﬂf'ée r et i3 HEhunber
o P P A A Bt AL B SR LA gL, o e
ot ure ol et B TR 0 P (RIS £ st oot 25
determining pilot bit reception NG.
The operation unit 17a calculates the critical
10 wvalues "the number of post-correction backward
protection pilot error allowable bits" and "the number
of post-correction forward protection pilot error
allowable bits" for actually determining pilot reception
OK/NG from "the number of standard slot format pilot
15 bits", "the number of Eackward protection pilot error
allowable bits®, and "the number of forward protection
pilot error allowable bits"™ in accordance with the
actually received pilot bits per wireless frame.
The parameter "the number of standard slot
20 format pilot bits" described above represents the number
of pilot bits per wireless frame in the wireless frame
structure of the uplink DPCCH as shown in Figs. 6 to 8.
Fig. 6 shows the wireless frame structure of
the uplink DPCCH in the CDMA method. Fig. 7 shows pilot
25 bit patterns when the Npilot data sizes of the uplink
DPCCH are 3, 4, 5, and 6 bits. Fig. 8 shows pilot bit

patterns when the Npilot data sizes of the uplink DPCCH
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DPCCH are 3, 4, 5, and 6 bits. Fig. 8 shows pilot bit patterns when the
Npi | ot data sizes of the uplink DPCCH - 22 are 7 and 8 bits. Referring to
Fig. 7, bit#0 and bit#1 of Npilot = 3, bit#l and bit#2 of Npilot = 4,
bit#0, bit#1, bit#3, and bit#4 of Npilot =5, and bit#1l, bit#2, bit#4, and
5 bit#5 of Npilot = 6 are franme synchroni zati on words, and wused to
determ ne wireless franme synchroni zation. Likew se, referring to Fig. 8,
bit#1, bit#2, bit#4, and bit#5 of Npilot = 7 and bit#1, bit#3, bit#5, and
bi t#7 of Npido¢ 7 #har® Bibse synchroni zation words, 10 and used to
determ ne wirel ess frame synchronization. In Figs. 7 and 8, pilot bit
patterns other than thBeféeragpasyackigni Zat bdh#Qoand kit#l10f Npilabkse
pilot bit patterns, selection can be performed fromfield informtion

(sl ot fornat#03. shbe#l 1804 ophed #20f ML EPbt=1dr nREEH] . Jottkkptthd. to a
normal node (the nunber of transm ssion_sl ot per_m%reless fra s 15
time slots).3nfaitéd of fPhlbeT of a%@éhﬁﬁfh'é?%Y ?orbrht¥hi 1 Rdbits" is
90 it: bit) jf | ot . t#0_1i he standard s|ot, f t d 7 it:
20 bit) B ShOEH oEbsle 2l 6care b FedhtoR heloh Werel ol da
Al'so, th t] | cul ati d incl . SI R

et o m nat i orEen T0 1ECTEIL AR AFRFERRS SR erBnk S B NG by using

critical values "a 25 bagkyqcd PrakerthnB SbRFiBleshobdendlupigad "a
bit#4, and bit#5 of Npilot = 7 and bit#l, bit#3, bit#5,
and bit#7 of Npilot = 8 are frame synchronization words,

10 and used to determine wireless frame synchronization.
In Figs. 7 and 8, pilot bit patterns other than the
frame synchronization words are "1".
Of these pilot bit patterns, selection can be
performed from field information (slot format#0, slot
15 format#2, and slot format#5) corresponding tc a normal
mode (the number of transmission slots per wireless
frame is 15 time slots). That is, "the number of
standard slot format pilot bits" is 90 (unit: bit) if
slot format#0 is the standard slot format, and 75 (unit:
20 Dbit) if slot format#2 or slot format#5 is the standard
slot format.
Also, the correction calculation means 17 and
27 include an SIR determination unit 17c for determining
SIR determination OK/NG by using critical values "a
25 Dbackward protection SIR threshold value" and "a forward

protection SIR threshold value" with respect to the

average SIR informatiocn measured by the decoding means

- 23 -



protecti.on SIR threshold value" with respect to the average SIR

I nformati on neasured by the decoding neans - 23 16 and 26. The correction
cal cul ation neans 17 and 27 further Include a synchronization

establi shment determ nation unit 17d which determ nes whether a state 5 in
which pilot bit receptionis OK and SIR determination is OK continues for
a predetermned frane period, by wusing a critical value "the nunber of

frame synchroniz ign backward protection steps”". If this state continues
for the predig frame period it 10 is determ ned that wreless frane
synchroni zati on estab shment dete ed.. Fyrthernore, the c rrectlon

cal cul ati on neans § 57 E@F a@ﬁ@ﬁﬁ@ﬁog oeans it ARGk Tpil ot bit

reception |sf Rér8£§%g353r$1ggﬁa Phizgg%ﬁgn ﬁ%ﬁilﬁﬁm?Pg a predeterm ned

frame period, Dy usSing a cCri

Syncht oni zat aebeAINGEIOR! GheEt 198 wAiERSaetbimifbs BhatRecoR! Lyes for the

predeterm' ne rane perio term ne at wreless

synchr oniszat § RnyRubh ﬁyiotsbﬂﬁt eeteptidfl ALsex hhat FﬁRbééEQi‘ﬂﬁ!na’EiBﬁess' ng
units | and 2 in the node-B, the Correction calculation neans 17 and

in the SynChj.@ndJKabbﬂﬁlﬂﬂéérﬁbﬂahl phe@bterini fiedt 8F-8me pBribE, Sbyrage unit
17e the critical values "the backward protection SIR t hreshol d” val ue" and
"the 25 forwasingrat ecitboabl Ratheedbhednumbee” of ofrpref or m ng
synchronization backward protection steps”. If this
state continues for the predetermined frame period, it
10 is determined that wireless frame synchronization
establishment is detected.
Furthermore, the correction calculation means
17 and 27 determine whether a state in which pilot bit
reception is NG or SIR determination is NG continues for
15 a predetermined frame period, by using a critical value
"the number of frame synchronization forward protection
steps”. If this state continues for the predetermined
frame pericd, it is determined that wireless frame
synchronization pull out is detected.
20 Also, in the baseband processing units 1 and 2
in the node-B, the correction calculation means 17 and
27 in the synchronization determination circuits store,
in the storage unit 17e, the critical values "the
backward protection SIR threshold value" and "the .
25 forward protection SIR threshold value" for performing

SIR determination OK/NG with respect to the average SIR

per wireless frame calculated by the decoding means 16
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SIR determ nation OK/NG with respect to the average SIR per wreless
frame cal cul ated by the decoding neans 16 - 24 and 26 in the

synchroni zation determ nation circuits. The storage unit 17e has the
critical value "the nunber of frame synchronizati on backward protection
steps" for detecting wireless frame synchronization 5 establishnment when
the state in which pilot bit receptionis OK and SIR determ nation is K
continues for the predeterm ned frane period, and the critical value "the
nunber of framd 26 ntinrtiné zsyhchréni @k ton pletevninat serpeirewtitsiet ecti ng
w reless frame 10 synchroni zation pull out when the state in which pilot
bit reception is NG or TRerseragfi Raitoh7pshifs EBAt PRiELCaloValpe
predeterm ned frame period. The critical values "the nunber of backward

protection pi ¥R RERRET 0F ofedme syRehropizatien thagkyard sprptectiRn d

Tore, and dGFHORS” chebciP ERECERY RLTS1oST Er AR oS Or QLR el of frate

b5 R EIAPERE YPb el PECBUTEE pRlon 30, P6F oS ot o1
Fost s Con” EotAGbpERSHSIE 0K ShackIRraBLLANRRAELGR FL OF LBBBM!  Tesls
for the predetermined frame period, and the critical
value "the number of frame synchronization forward

protection steps" for detecting wireless frame
10 synchronization pull out when the state in which pilot
bit reception is NG or SIR determination is NG continues
for the predetermined frame period.
The critical values "the number of backward
- protection pilot error allowable bits" and "the number
15 of forward protection pilot error allowable bits”
described above are 0 {(unit: bit) or more, and do not
exceed the parameter "the number of standard slot frame
pilot bits".
The critical values "the number of
20 post-correction backward protection pilot error
allowable bits" and "the number of post-correction
forward pilot error allowable bits" as the output
results from the correction calculation means are
calculated by
25 EPilot_revise

= (EPilot x Pilot_receive)/Pilot_stand

... (1)
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= (EPilot x Pilot_receive)/Pilot_stand - 25 1In equation (1), the solution
is rounded off to the nearest whole nunber, EPilot_ revise is the critical
val ue "the nunber of post-correction backward protection pilot error

al l owabl e bits" or "the nunber of 5 post-correction forward protection
pilot error allowable bits", EPilot is the paranmeter "the nunber of
backward protection pilot error allowable bits" or "the nunber of forward
protection pilot error allowable bits", Pilot-receive is the nunber of
pilot bits ragesyqestidn 101 phetivé redBssidn ale, rounidd | @f £ stanché s t he
paranmeter "the nunber of standard slot format pilot bits". In the process
of cal cul at imgpFést othoteviunbaf, ERLbT ore¥ige idetbolctiticahy al so be
rounded down or rounded up, instead of being rounded off, to the nearest
15 whol e numpzlue Thehe riunkerl oflpest ' correpikorrapivard t Preted fon
threshol d value" and "the forward. protection SIR threshold value" fal

wi thin the rehbet @ireer thblewabbeeblssR or " e spwsker r@fe neasured by the
decodi ng nmeans in 20 the synchronization determ patjon circuit can take.
The cri t Pcal PRSF 1RRETLFel oRERFWRF 4 { PERESC PR P HHP T 22 TERT baEkIR e

rotection steps” and 'the, nunmber of frane,synchronization_forward
Brotect:on Rty ERROY 15 eo?afFT%#ﬁf' Eﬁ%ﬁ?u% éﬁn?to?%c5%§5.cordance

with pilot Bt {&sepsi op: 3¢ NGRS Rwds1€ 810841 8P A Gumber of
forward protection pilot error allowable bits",
Pilot_receive is the number of pilot bits received in
10 one wireless frame, and Pilot_stand is the parameter
"the number of standard slot format pilot bits".

In the process of calculating EPilot_revise of
equation (1), fhe solution may also be rounded down or
rounded up, instead of being rounded off, to the nearest

15 whole number. |

The critical values "the backward protection
SIR threshold value" and "the forward protection SIR
threshold value" fall within the range which the average
SIR per wireless frame measured by the decoding means in

20 the synchronization determination circuit can take.

The critical values "the number of frame
synchronization backward protection steps" and "the
number of frame synchronization forward protection
steps" take a value of 0 (unit: step) or more in

25 accordance with pilot bit reception OK/NG and SIR
determination OK/NG.

The recording medium 3 stores programs for
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The.recording medium 3 stores prograns for - 26 inplenenting the processes
of the individual neans of the baseband processing units 1 and 2 descri bed
above by using a computer (not shown), and the prograns are read out from
this conmputer for perform ng the processes of 5 the baseband processing
units 1 and 2 and executed. Figs. 3 to 5 are flowharts showing a wirel ess
frame synchroni zation determ nation process perforned by the correction

cal cul ation neans 17 and 27. The operation of the node--B according to the
enbodi nent of "P16MERE1BEeEBRt PFRGEAEPSN ORI Ehepdndipidnadampapswedi t h
reference to to.5. Note that the processes_in ' 3 to 5 are

igs. 1 , Fi gs.
o eronted BpeoBastpERg PﬁacﬁFEEPanﬁnlgﬁoﬂefanﬂnzt g@spﬁe'a%%i ABoKEdPIm 3 by
i h
o P e ybRha BPELRRULRY (&L PERSFRIC AR LhE RRERaRF BEgoreaante h
. "R . dore
P h soar o gbP EPohtihis Bahucel EBE BRLPorfRREERe BRIRCLER Se22 |0 LN
20 al | 0Caf ed(fEbabBRaRAOBRORbLAINEChAY L 8%) LA BRaNBRboufBgar atus to the

node-B when a wireless link 1st roma state 1n I'ch no up

carrier is present is ragls.t@ %o Bniake BALRLHhaRS0snBFIAGELELE Rldss! i tical
val ues to be processed in the synchroni zation 25 determnation circuits 15
and 25 and ceramet sgficheaheubaibAndeeaphindtaot BFo8E8sPpedebenaiNBy.-
the correction calculation means 17 and 27. The
operation of the nocde-B according to the embodiment of
10 the present invention will be explained below with
reference to Figs. 1 to 5. Note that the processes in
Figs. 3 to 5 are implemented by executing the programs
stored in the recording medium 3 by the computer for
performing the processes of the baseband processing
15 units 1 and 2.
First, in the node-B, the maximum number of
searchable paths is set to 10 (unit: path) in the path
capture means 12 and 22 in the path search circuits 11
and 21, and the number of temporary captured paths
20 allocated near the propagation delay set from the host
apparatus to the node-B when a wireless link is to be
set from a state in which no up carrier is present is
set to 5 (unit: path). Also, parameters and critical
values to be processed in the synchronization
25 determination circuits 15 and 25 and correction

calculation means 17 and 27 are predetermined.

As described above, the parameter "the number
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As descri bed above, the paraneter "the nunber - 27 of standard slot fornmat
pi l'ot bi'ts" can be selected from the field information (slot format#0Q
slot format#2, and slot format#5) corresponding to the normal node in the
wireless frame structure of the uplink DPCCH In this 5 enbodi nent, sl ot
format#2 is selected as the standard slot format, and "the nunber of
standard slot format pilot bits" is given as 75 (unit: bit). The critical
val ues "t he nunber of backward protection pilot error allowable bits" and

"the nunber ofOsednd@raecsloprpbemat opiPot obies? ocanrl bovedl ecbéd sfromst be
O (unit: bit) or nore, and nust not exceed the paranmeter "the nunber of

st andar d sl othé of teld pihbormétisti. ($hot hfereabid nehet fotmatdPbeandf
backward protection pilot error allowable bits" and "the nunber 15 of
forward protetet ofopndbitspreorraspondbie bt the anermgl vepdesinotiienit: bit)
and 15 (unit: bit), respectively. The critical values "the backward
protection Wirelessshoamevatnectung 0£h5h¢oﬂnb}@kaB@§%tloﬁnsﬁhFSZO
threshold value" are set within the range which the average SLR per

wi rel ess 5 r apabo@imented B}OFnECHBRBE? Ny FRARCTeE aRdthe Eﬂn@%fg In this

enbodi nent, "the _backward ection SIR thr | d_va "_and !the
forward prot®teFofCGPRty hAR hg heapy era?t ﬁf ﬁaﬁgvﬁiﬁg EOFNAFt . dB) and

-1.0 (unit: EEROtresgeptigengeghgscggttﬁgktya££§§_"the nunber of frame

The critical values "the number of backward
protection pilot error allowable bits™ and "the number
10 of forward protection pilot error allowable bits" must
be 0 (unit: bit) or more, and must not exceed the
parameter "the number of standard slot format pilot
bits”. In this embodiment, "the number of backward
protection pilot error allowable bits" and "the number
15 of forward protection pilot error allowabie bits" are
given as 10 (unit: bit) and 15 (unit: bit),
respectively.
The critical values "the backward protection
SIR threshold value" and "the forward protection SIR
20 threshold value” are set within the range which the
average SIR per wireless frame measured by the decoding
means 16 and 26 can take. In this embodiment, "the
backward protection SIR threshold value” and "the
forward protection SIR threshold value" are given as 0.0
25 (unit: dB) and -1.0 (unit: dB)}, respectively.
The critical values "the number of frame

synchronization backward protection steps" and "the
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synchroni zati on backward protection steps" and "the - 28 nunber of franme
synchroni zati on forward protection steps" are set to a value of 0 (unit:
step) or nore in accordance with pilot bit reception OK NG and SIR
determnation OK/NG In this enbodi ment, "the nunber of 5 frame
synchroni zati on backward protection steps” and "the nunber of frane
synchroni zati on forward protection steps" are given as 2 (unit: step) and
10 (unit: step), respectively. Furthernore, the nunber of received pil ot
bits 10 pertwibetrcef frame svoobvdnbyathenbevdang proabectiomnd 26 in the
synchroni zation determnation circuits 15 and 25 is set to 90 (unit: bit),
i e., set tcSEERE" [dFPesED tofatVidlueePt ¢ nfenkhti sheRbreBEsIpORRi Y to the
normal node in the wireless frame structure of the uplink 15 DPCCH Under
the above coRTFPFORRCEt¥FeltlpRt4PT oPibs TetPREFOUIEAGECRRESTFHY to this
enbodi mrent wi 1] be. descri el o 1th reference to Figs. 1 to 5._.1n the
operation of ?t?gmﬁﬂﬁﬁﬁ?ﬂﬁﬁ??Ngroc@é2$absf?%ﬂ?$ﬁ@eﬁg'se%ﬁ?nﬁu%?eﬁ.%freless
link froma | Lch. ' [ £ ection of
synchr ontsat BN APadRhEuLERe By BRCkNERe BrBEEREThy HERhRT AR Cn
determ natio | pLai .detectings . hath for
bk 08 aoﬁﬁfﬁﬁﬁew Jn‘;} PEafid %ﬁ&ﬂﬁo&%\%i&ﬂ%ﬁg %% 3 amg?%{é@{l&?

an i nput 25 sign I Tromthe signa I ne [h capture neans 12 in
the path seaggbpstrghbtgidest a5t s PuRBPt Us€ep) and 10 (unit: step),

respectively.
Furthermore, the number of received piiot bits
10 per wireless frame decoded by the decoding means 16 and
26 in the synchronization determination circuits 15 and -
25 is set to 90 (unit: bit), i.e., set to slot Format#0
of the field information corresponding to the normal
mode in the wireless frame structure of the uplink
15 DPCCH.

Under the above conditions, the operation of
the node-B according to this embodiment will be
described belbw with reference to Figs.'l to 5. In the
operation of this embodiment, processing from the

20 setting of a wireless link from a state in which no up
carrier is present, to the detection of synchronization
establishment in a wireless frame synchronization
determination process will be explained.

When detecting a2 normal path for an input

25 signal from the signal line 100, the path capture means
12 in the path search circuit 11 starts a capture

process by using temporary path positions allocated near
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process by using tenporary path positions allocated near 29 the
propagation delay as reference positions. The path capture means 12
operates by this nunber of tenporary captured paths until a normal path is
captured. The path capture neans 12 transfers information of the 5
captured paths (information of 5 tenporary captured paths, to be referred
to as 5-path information hereinafter) to the channel estinmation neans 14
via the signal line 111. The path capture neans 12 also transfers the
5-path i nf othat poopagatihen pdéhayraskrdbfetennsfpositehonss 13 Tha pathsi gnal
line 112. In accordance with the 5-path Information transferred fromthe
pat h capt ur ecapbwse IiReansel 2 heperatessbynbrisnmupbes afl pemporaxy channel
estimation, RAKE conbination, and SIR neasurenment for each slot, and 15
transfers' t®epRARedcpabrpcanpil ot %@ﬁ@@hc@aﬁﬁtbsaﬁ@PF%EBdEHF@heof
I ndi vidual slots to the decoding neans 16 via _the signal ne 113. The
path track tPahR3feRPHRERsMgANS fgrgga@ﬁgegs Parernaty gﬂn??oﬁh?ransferred
20, The d neans 16 ecoges the

f th th t .
AL cont actenfibed on IRE Cliafomtanion af By LARelEaRR FapRaERd™s [ 0% ans

for i Sﬁhﬁé% §7 b8 o8y E A8 rafiho 1L " SRR e Ao hat In S o o dnd ob o1l of
bits and th%?ﬁ&iﬁg érLB P&" ¢ %rsﬁgﬁﬁeir@ﬁm&wﬁ mEQRLCELT 9D, Cahgul ation
e signal "I Ine 4.

means 17 via
signal l1line 111. The path capture means 12 also

transfers the 5-path information to the path track

10 transfer means 13 via the signal line 112.

In accordance with the 5-path information
transferred from the path capture means 12, the channel
estimation means 14 performs channel estimation, RAKE
combination, and SIR measurement for each slot, and

15 transfers the RAKE-combined pilot sequence data and the
SIRs of individual slots to the decoding means 16 via
the signal line 113. The path track transfer means 13
stores the 5-path information transferred from the path
capture means 12,

20 The decoding means 16 decodes the
RAKE-combined pilot data sequence obtained by the
channel estimation means 14, and calculates the average
per wireless frame of the SIRs measured for individual
slots. The decoding means 16 transfers the decoded

25 pilot bits and the average SIR per wireless frame to the
correction calculation means 17 via the signal line 114,

By using the pilot bits and the average SIR
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By using the pilot bits and the average SIR - 30 per wireless frane
transferred fromthe decodi ng neans 16, the correction cal cul ati on neans
17 first refers to the wireless frame synchroni zation state of the

i medi ately preceding frame (step S1 in Fig. 3). 5 Since in this enbodi nent
the operation starts fromthe state in which no up carrier is present, the
processing starts fromthe initial state, so the correction calculation
nmeans 17 refers to the setting type after setting the wireless frane
synchroni zatpen ¥brelese foambetiansfarredafrofisthp Sco@imggnedns Since in
this enbodinent a wireless link is set fromthe state in which no up
carrier is ptésehhe cerrectieniaaleyulatbensieangslihefiisettrefersote he
correction calculation means 17 sets the setting type to 15 new setting,
and cal cul at BRet WaTreiesschrang senchrenisakber %Fa%%s?chF?ection backwar d
protection receiyed ilot ercpr allowable bits! b he cal cul ati on nmet hod
of equatioanT?¥b9tﬁgYnBr?ﬁ%5bP%s%Fa%%rQﬁﬁ?grgﬁnﬂxc#+9rc§$' val ue. 20 In
this case, t he critica%.value ' of kward_protection,pil ot

: C nj ﬁe NP1 me b% h t
error al Powabl e bi ts: SSBLFatT 036 PBRpGmente thr BREFBF Lof e Al kRer "o
oy oL okcbq R BeAh B GhaBh B b PAekefor (B gy mring e nure
uplink DPCCH,roELLQingeSBhYEs! £rOR £REISHit$R1108atE! tigatnyal ue "the
correction calculation means 17 refers to the setting
type after setting the wireless frame synchronization
J0O state to the initial state (step S9 in Fig. 4).
Since in this embodiment a wireless link is
set from the state in which no up carrier is present,
this setting is processed as new setting, so the
correction calculation means 17 sets the setting type to
15 new setting, and calculates the critical value "the
number of post-correction backward protection received
pilot error allowable bits"™ by the calculation method of
equation (1) by using the preset parameter and critical
value.
20 In this case, the critical value "the number
of backward protection pileot error allowable bits”
EPilot is 10 (bits), the parameter "the number of
standard slot format pilot bits" Pilot_stand is 75
(bits), and the number of pilot bits received in one
25 wireless frame (slot format#0 of the uplink DPCCH)

Pilot_receive is 90 (bits), so the critical value "the

number of post-correction backward protection pilot
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nunber of post-correction backward protection pilot - 31 error allowable
bits" EPilot revise is EPilot revise = (10 x 90)/75 = 12 (bits) The
correction cal culation nmeans 17 sets the «critical value "the nunber of
post-correction backward 5 protection pilot error allowable bits" to 12
(unit: bit) and the nunber of pilot error bits in the decoded pilot data
sequence to 10 (unit: bit), and determnes "the critical value: the nunber
(g) of post-correction backward protection pilot error allowable bits Z
the 10 nunbeertodr allpwablecbibs” bEPEloh téeigecbded pil ot data sequence”
(step S10 in Fig. 4). In the above exanple, "the critical value: the

nunber of post-correct EBAlp&ckeaigeprof &8t KoROpYFBt = &2r bbikkdowabl e bits =
12 bits", and "the nunber of 15 pilot error bits in the decoded pilot data
sequence = 10 bits", I8t FETHEFCELRPnSRLERLIREIQRt MRPEDYEST §ﬁ85tﬁge
correction calcgig%'on ang, 17 sets the_average SIR W rel ess frame at

this tine t coBLbeah Yalus) @ the AuRReE, of ast T rerkestien) bogkyerd .

back d t i .20 S| h hol d | A(h)..S | d
e ey ohESteaPLaR L "ER0 81 YOG & bk S 8N 2VARARE B ) P o
“th back i | | =0 dB! "

SR porCui 8 PREChURDLp! e LI ES0OLEIR WELE, To Defle WReeodl pilBE JYEra0°

and the corrggthofeqhhEs! 851 90 [RADE: 161 PF! f @hASaREQFRSSEH I PYe Wi Ch "t he

critical value: the number (g) of post-correction
backward protection pilot error allowable bits = the

10 number (b} of pilot error bits in the decoded pilot data
sequence" {step S10 in Fig. 4).

In the above example, "“the critical value: the
number of post-correction backward@ protection pilot
error allowable bits = 12 bits", and "the number of

15 pilot error bits in the decoded pilot data sequence = 10
bits"”, so the determination result is YES, and the
correction calculation means 17 sets the average SIR per
wireless frame at this time to 0.0 (unit: 4B), and
determines "the critical value: a backward protection

20 SIR threshold value A (h) = an average SIR (d) per
wireless frame" (step S11 in Fig. 4).

In this example, "the critical value: the
backward protection SIR threshold value A = 0.0 dB", and
"the average SIR per wireless frame = 0.0 dB", so the

25 determination result is YES, and the correction
calculation means 17 performs processing by which "the

number of backward projection steps in the present
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nunber of backward projection steps in the present - 32 received frane =

t he nunber of backward protection steps held in the preceding received
frame + 1 (steps)” (step S12 in Fig. 4). In this processing, the nunber of
backward 5 protection steps held in the preceding received frane = 0, so

t he nunber of received franme backward protection steps is 1 (unit: step).
After that, the correction calculation nmeans 17 determ nes "the nunber (i)
of backward protection steps in the present received frame 10 the critical
val ue: the nnebeivéd)foaméranthesynmbeonofabackwbadkpaoteptborcstepsst eps”
(step S14 in Fig. 4). In the above exanple, the nunber of backward
protection shepd in the presedingereceduelr fneme t It éptens) anlistep
critical value: the nunber of frame synchronization backward protection
steps = 2 st8p3, iBoFigheddetermination result is NO, and the correction

cal cul ati on neans 17 perforns rocessLn% by which "the wreless frane
synchroni zation state PR tHéSpPESERESIHIrelbry BYTPLERT=bARKYARA | al state

the wirel ess frame, ,synchroni zation_state in the preceding.received frane =
the I'niti% BFGFECtifl SRESRUABLR DP bEREPECHLBBCEErOIvea: ERaMEr( he
preceding © oG 45uhh Ainbas b kel DB T IR, RLAIEIEGPERLESH on 517
step Sl to dgiergi pg W {ghess Ltapy.SYRERLANLAGE! OBhbNoorrection
calculation means 17 determines "the number (i) of
backward protection steps in the present received frame
10 2 the critical value: the number (j) of frame
synchronization backward protection steps" (étep 514 in
Fig. 4).
In the above example, the number of backward
protection steps in the present received frame = 1 step,
15 and the criticél value: the number of frame A
synchronization backward@ protection steps = 2 steps, so
the determination result is NO, and the correction
calculation means 17 performs processing by which "the
wireless frame synchronization state in the present
20 received frame = the initial state, thé wireless frame
synchronization state in the preceding received frame =
the initial state, and the number of backward protecticn
steps in the preceding received frame (1 step) = the
number of backward protection steps in the received
25 frame (1 step)" (step S16 in Fig. 4), and returns to
step S1 to determine wireless frame synchronization in

the next received frame.
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t he, next, received frane. - 33 |If the determ nation results are NOin steps
S10 and 511, the nunber of backward protection steps in the present
received frame = 0 step is set (step S13 in Fig. 4), and the fl ow advances
to the determination in 5 step S14. In this enbodi ment, an operation
following the flows shown in Figs. 3 to 5 is perforned in the processing
of the next received franme. The correction calculation neans 17 foll ows

t he sane process path as 10 above to the processing in step S11 of Fig. 4,
and then perforns prot&sthagdéyemwninhtioherasubts afebB@kiar dtepsot ecti on
steps in the present received frame = the nunber of backward protection
steps hel d i%l@ rndritedi the regehee of reagkwand (pretegtigrisbesa2inn 15
Fig. 4). In this processing, the nunber of backward protection steps held
in the precctitpresedt cirtelived franetapd S6eP hES ntpbelsRP r&t2iiRd frane
backward protection steps is_2 (unit: step After that, the 20 correction

cal cul ati on FGinsth7 R4 b nELoW 1 FVARGSR 6(¥§eo¢etﬁimﬁﬁﬁtﬁ?ﬂoi%ction

st eps in5the ﬁregﬁpé received franme Z the critical value: the nunber (j)
of frame> syh 314 ation backward protection steps" (step S14 in Fig. 4).

25 In the above exanplfn £H§sngﬂggﬁiﬁgng?cgﬂaggeration follpwing the

flows shown in Figs. 3 to 5 is performed in the
processing of the next received frame. The correction
calculation means 17 follows the same process path as

10 above to the processing in step S11 of Fig. 4, and then
performs processing by which "the number of backward
protection steps in the present received frame = the
number of backward protection steps held in the
preceding received frame + 1 (steps)" (step S12 in

15 Fig. 4).

In this processing, the number of backward

protection steps held in the preceding received frame =
0 step, so the number of received frame backward
protection steps is 2 (unit: step). After that, the

20 correction calculation means 17 determines "the number
(i) of backward protection steps in the present received
frame = the critical value: the number (j) of frame
synchronization backward protection steps”™ (step S14 in
Fig. 4).

25 In the above example, the number of backward
protection steps in this frame = 2 steps, and the

critical value: the number of frame synchronization
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protection steps in this frame = 2 steps, and the critical value: the
nunber of frame synchroni zation - 34 backward protection steps = 2 steps,
so the determination result is YES, and the correction calculation neans
17 perfornms processing by which "the wreless frame synchronization state
in the present 5 received frame = synchroni zation establishnent, the

w reless frane synchronization state of the preceding received frane =
synchroni zati on establishnent, the nunber (unit: step) of backward
protecti on sbapkwandt peotpctieni agepscei edtépapese €héstep), and the
nunber 10 (unit: step) of backward protection steps in the preceding
recei ved fradeterpinataph"résusp BISYER, &nd. the cderectionirel ess frane
synchroni zation establishnment, and returns to step S1 to determ ne

wirel ess fraf@aleyhahioni raansnly nperEorrst Precessang by vhagk "theocessing
up to synchroni zation establishnent detection in wireless |link setting and
a wirel ess fYhReleS§nERABRi SERPBROBEEREHPRaELBREpLBCERS RRERENT

di fferent-frequenc

hard hand { N forr 20, Wi be d i bed

next . nch (FRPGTEREL. FFERRoCo AEPEoRhARLA0S: CEGABLOFPRERbor FOPmad, the
baseband ' it 1 . | ' th ing. |

s caser (REEBAPHS cBhpecoREERECEs HRRTR beaER Ok Cter BERBRATRST 0 oy
transfers the..of QLERERQNe 2559hcfiBBhYLEH:BA" BLABR: BinkbAL! NEnBAt N track

t ransfer
number (unit: step) of backward protection steps in the

preceding received frame = 0 {step)., and the number
10 (unit: step) of backward protection steps in the

preceding received frame = 0 (step)" (step 515 in

Fig. 4), detects wireless frame synchronization

establishment, and returns to step S1 to determine

wireless frame synchronization in the next received
15 frame.

Processing up to synchronization establishment
detection in wireless link setting and a wireless frame
synchronization determination process when
different-frequency hard handover control is performed

20 will be described next. When different-frequency hard
handover control is performed, the baseband processing
unit 1 becomes unable to continue the processing.

In this case, the path capture means 12 in the
path search circuit 11 always transfers the information

25 of captured normal paths to the path track transfer
means 13. The number of the captured paths is 8 (unit:

path).
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means 13. The nunber of the captured paths is 8 (unit: path). - 35 The
path track transfer neans 13 stores the transferred path information until
t he baseband processing unit 2 capable of processing is found, and
transfers the stored path information to the path track 5 transfer neans 23
in the path search circuit 21 of the baseband processing unit 2 capable of
processi ng when the baseband processing unit 2 is found. Wen detecting a
normal path for an input signal during different-frequency hard handover
control, 10 the path &hgt préhnsgasko2krapgderoueanfelgashorasothati on
transferred to the path track transfer means 23, and operates by the nunber
of the transFERRBEEPReRsPakR| InEormabiom upkih the k@seRaRd The path
capture neans 22 transfer he information of the captured paths (the 15
“format | on BFOEeEF HAdr Wit B2 cappap Ly GhREOTesBENG, LF cf WML RBR. 8- pat h

I nformation hereipafte to, the. channel —estipatio ns_24. ) t he
bath capt ur e EHEERErB5Ehe SEPERE FRERGEbEFRRefEOR hle MERE RATRAHATh 1 ack
transfer ome | 0,kn;ac ggggﬁ | he: 8- h,{ nf or i on
transferdeaﬁg%%$¥%%a%§%?%r%én%gnggé , ey%%gﬁéeﬁlﬁggg#n%}i%ﬁ ﬁ%%ns 24

performs chaphelpfsd! &Qgsiﬁéﬁ&iﬁoﬂ%gﬁ%'f@:of‘ & SBAG Wigdgnt T or

each slot, and transfters the KE- conbi ned pil ot sequence data and the 25

SIRs of indi yhduphsShboh8 hLoEEEsTRG OGN FEPRSESEnaN the

When detecting a normal path for an input

signal during different-frequency hard handover control,

10 the path capture means 22 reads out the path information
transferred to the path track transfer means 23, and
operates by the number of the transferred paths until a:
normal path is captured. The path capture means 22
transfers the information of the captured paths (the

15 information of 8 transferred captured path, to be
referred to as 8-path information hereinafter) to the
channel estimation means 24. Also, the path capture
means 22 transfers the 8-path information to the path
track transfer means 23 again.

20 In accordance with the 8-path information
transferred from the capture means 22, the channel
estimation means 24 performs channel estimation, RAKE
combination, and SIR measurement for each slot, and
transfers the RAKE-combined pilcot sedquence data and the

25 SIRs of individual slots to the decoding means 26 in the
synchronization determination circuit 25. The path

track transfer means 23 stores the 8-path information
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synchroni zation determnation circuit 25. The path track transfer neans 23
stores the 8-path information - 36 transferred fromthe capture means 22.
The decoding circuit 26 in the synchronization determnation circuit 25
decodes the RAKE-conbi ned pilot data sequence obtai ned by the channel
estimation nmeans 5 24 in the path search circuit 21, and cal cul ates the
average per wireless franme of the SIRs neasured for individual slots. The
decodi ng neans 26 transfers the decoded pilot bits and the average SIR per

wirel ess frgfgndeetRes COFSRCERONcEBLEHS ahédils NBANS 27 via the 10 signal
line 124. By using the pilot bits per wireless frame and the average SIR

transferred fromthe dgpedasgotieAgsc2&cuitt p6 torthet spnchabnikation nmeans
27 first refers to the wreless frane synchroni zation state of the
precedi ng 15détenmifstbon Siitoutt 925 3jecSies ethié f REKEA¢ofip byed e/l diar d
handover control is perforned in this enbodi ment, the processing 1is
started frondabe sequente sthtaing@eb¥othecchannel eetinatbon MBR@RS 27 sets
the wirel ess frane 20 synchroni zation state to the initial state, and
refers o t?e fetthagoapeseardh sbrenitgl. sgnd pateubpted - frequency
hard handover control is _perfornmed in this enbodi ment, th roce55|ng IS
handl ed as |ﬁY?§@3%IPe¥e%¥ﬁ%%?%ﬁl§E?W%n°ﬁwﬁ??kﬁ}%s2@3?555%5 The

correction Cfﬂ £$€ 09 gfg S 27Tﬁgtaecoglng means 26 transfers the

decoded pilot bits and the average SIR per wireless
frame to the correction calculation means 27 via the
10 signal line 124.

By using the pilot bits per wireless frame and
the average SIR transferred from the decoding means 26,
the correction calculation means 27 first refers to the
wireless frame synchronization state of the preceding

15 frame (step S1 in Fig. 3). |

Since different-frequency hard handover
control is performed in this embodiment, the processing
is started from the initial state. The correction
calculation means 27 sets the wireless frame

20 synchronization state to the initial state, and refers
to the setting type (step $9 in Fig. 4}.

Since different-freguency hard handover
control is performed in this embodiment, the §rocessing
is handled as intra-cell resynchronization HHO (Hard

25 HandOver). The correction calculation means 27 sets the
setting type to intra-cell resynchronization HHO, and

calculates the critical wvalue "the number of
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setting type to intra-cell resynchronization HHO and calcul ates the
critical value "the nunber of -- 37 post-correction backward protection
received pilot error allowable bits" by the calculation nethod of equation
(1) by using the preset paraneter and critical value. In this case, the
critical value "the nunber 5 of backward protection pilot error allowable
bits" EPilot = 10 (bits), the paraneter "the nunber of standard sl ot
format pilot bits" Pilot-stand = 75 (bits), and the nunber_ of pilot bits
recei ved i n RPRt-GPFESEELOR Bagkyard: PFeEaGEion oFeeekved| RO DREEF)T 10
Pilot-receive = 90 (bits),,so the critical yalue "th nunmber  of
post-correct?%*P%%EﬁﬁaPﬁ%ird?%c PONCH ?Biatéﬁ?rweﬁw?ﬁm%ﬁl%Q%QY%OHEPiIot

i i EPj i = (10 90)/75 =1 bi i h
oo o ot D ¥ Ra the o8t (Rramfiel Dedd) e fECOL T IONYs T he
- i back i i d b bj Y 12
o b ) ot e nofl RhoLeBRLRN RhbOkrEEBh1 JuifUeRhethbfinokd 12

seqguencest 0 I § -3 0 LN ~1.h .14 cal we: the 20
aq 5 O?éobéaﬁwérdbbféteéﬁggﬂagf St éérof.&lféﬁ%%%@-b¥

nunber (9g) post-correction protection pi error allowable
bits Z the ngwest (b)16f (PLLSY, etherpabhhétéP heedoerEed pFl ot data

sequence" (step S17 in Fig. 5). In the above exanple, "the critical value:
the 25 nunbetamdap@Ssieor £6ehaDNpLB6KWBLHsPrpie6t | Otapi! ot 75

(bits), and the number of pilot bits received in one

wireless frame (slot format#o of the uplink DPCCH)

‘10 Pilot_receive = 90 (bits), so the critical wvalue "the
number of post-correction backward protection pilot
error allowable bits" EPilot_revise is

EPilot_revise = (10 x 90)/75 = 12 (bits)
Accordingly, the correction calculation means

15 27 sets the critical value "the number of
post-correction backward protection pilot error
allowable bits” to 12 (unit: bit) and the number of
pilot error bits in the decoded pilot data sequence to
10 {(unit: bit), and determines "the critical wvalue: the

20 number (g) of post-correction backward protection pilot
error allowable bits = the number (b) of pilot error
bits in the decoded pilot data sequence"” (step S17 in
Fig. 5).

In the above example, "the critical value: the

25 number of post-correction backward protection pilot

error allowable bits 12 {(bits)", and "the number of

pilot error bits in the decoded pilot data sequence = 10
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error allowable bits = 12 (bits)", and "the nunber of pilot error bits in
t he" decoded pil ot data sequence = 10 - 38 (bits)", so the deternination
result is YES, and the <correction calculation nmeans 27 sets the average
SIR per wreless frame at this tinme to 0.0 (unit: dB), and determ nes
"the critical value: a backward protection 5 SIR threshold value B (k) S
the average SIR (d) per wreless frame" (step S18 in Fig. 5). In the above
exanple, "the critical value: the backward protection SIR threshold val ue
B = 0.0 (dB){pitsymd, "édetry alegeriilfapisn Weehbssid rem®, =afd OtelB) ", so 10
the determination result is YES, and the correction calculation nmeans 27
perfornms prosessedigidy odlanldtiben mearoer2Dfsdbs kilee aperieestSHh Beeps in
the present received frame = the nunber of backward protection steps held
in the precedirglesscfwae fatinthis 1time ebs)0. ¢stepit15dB)0 andFig. 5). In
this processing, the nunber of backward protection steps held in the
precedi ng redetemeiieantthe oritigal sealepe: nunbRekHAT P tREEEPRme
backward protection steps is 1 (unit:_step). After that, the 20 correction
cal cul at Pon $ERnchpesheld vRHee By He) nﬁﬁ%’@ averags S P ot ecti on

steps in the present receiyed frape the critical value: the nunber (j) of
frane synchf &%ﬁ?dﬁrﬂ%%kmg§ﬁe$r%f% dﬁl%te%z' (step S21 in Fig. 5). 25

In the above example, "the critical value: the
backward protection SIR threshold value B = 0.0 (dB)",
and "the average SIR per wireless frame = 0.0 (dB)", so

10 the determination result is YES, and the correction
calculation means 27 performs processing by which "the
number of backward projection steps in the present
received frame = the number of backward protection steps
held in the preceding received frame + 1 (steps)" (step

15 819 in Fig. 5).

In this processing, the number of backward
protectibn steps held in the preceding received frame =
0 step, so the number of received frame backward
protection steps is 1 (unit: step). After that, the

20 correction calculation means 27 determines "the number
(i) of backward protection steps in the present received
frame = the critical value: the number (j) of frame
synchronization backward protection steps” (step S21 in
Fig. 5}.

25 In the above example, the number of backward
protection steps in the present received frame = 1 step,

and the critical wvalue: the number of frame
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In {he above exanple, the nunber of backward protection steps in the
present received frame = 1 step, and the critical value: the nunber of
frame - 39 synchronization backward protection steps = 2 steps, so the
determnation result is NO and the correction calculation neans 17
perfornms processing by which "the wreless frane synchroni zation state in
the present 5 received frane = the initial state, the wireless frane
synchroni zation state in the preceding received frame = the initial state,
and t he nunbsynclirgmtkabianppackeaidnproteptiom shepprecadsbeps eced ved
frame (1 step) = the nunber of backward protection steps in the received
10 frane (1 thepjetesmipatianiresplt By NQndapeét thescepregtbpnsi to
determ ne wireless frame synchronization in the next received frane. |f

t he deter ni ng@lenlakipnimears NO PRTSPERE PXATessing 1By ¥YREChunbl® of
backward protectjon steps i e present received frane = 0 step is set

5 1th
(step S20 idw¥iﬁ1e%§,fﬁ e%%%“? 5&?%6 EheRsSERLE nin gERR I AFRSERbn in  step
S21. E i n_the, ' th t Lved,. f h [
oal cul at Pon TREFLVSS ERapeTzctnh "Tal iR S ERHE  Fane P LRabeER ERRE T 1T, 5
Th t] | | h
e correction caleybatig Sgg%@glgxoﬁﬂ{éi gf@%%zgfnﬁﬁﬁg#’%ﬁsfraﬁ@% as

above to the processing in a etérmnes "the

[‘ﬁgber (i) phebagkpard sPLPLeChh@NtRbCREmbArt HE BAERGREG SESL¥EEibhaME Z

steps in the preceding received frame (1 step) = the
nuﬁber of backward protection steps in the received
10 frame (1 step)” (step 823 in Fig. 5), and returns to
step S1 to determine wireless frame synchronization in
the next received frame.
If the determination results are NO in steps
$17 and 818, the number of backward protectioh steps in
15 the present received frame = 0 step is set (step S20 in
Fig. 5), and the flow advances to the determination in
step S21.
Even in the processing of the next received
frame, the correction calculation means 27 operates
20 following the flows shown in Figs. 3 to 5. The
correction calculation means 27 follows the same process
path as above to the processing in step S18 of Fig. 5,
and then determines "the number (i) of backward
protection steps in the present received frame = the
25 critical value: the number (j) of frame synchronization
backward protection steps" (step S21 in Fig. 5).

In this processing, the number of backward
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25 critical value: the nunber (j) of franme synchronization backward
protection steps" (step S21 in Fig. 5). In this processing, the nunber of
backward - 40 protection steps held in the preceding received frame 1
step, so the nunber of received frame backward protection steps is 2
(unit: step). After that, the correction calculation means 27 determ nes
"the nunber 5 (1) of backward protection steps in the present received
frame Z the critical value: the_ nunber (j) of frame synchronization
backward pr oPEeteehianeptersshepdsin the preceding| pecatvedobradearpl e, the
nunber of backward 10 grotection steﬁé in the present received frame = 2
steps, and theStePti 82| the RUMbeROR Rperived s fERBe RIGERRBAI zat i on

Qﬁﬁk?’ﬁéfcﬁi ?é%%%%%giééigﬁ?éf 4R Fobit8y ERPhr rorbFBEckeRhy Bh uni oh "t he
and | B b S5t ]

ynohr oni 2at PRREREE LR ERREATSEPRn herTar 2t IFrRREEEDR HEERTDMMR S5 C o
the preC%ﬂinsi;rgggﬁgsﬂwafa rété¥9£9£°§£é§%i$ﬁe€§% L5 SOENEe oL §eg NUMTDET

(unit: step) o ward protection steps recedi ng receil ved

frame = 0 (Skpphe BNHCIFRS v 1 ‘t1 GRimidr bﬁpkw G €cti on
steps in the preceding received frane = 0 (step)"” (step S22 in Fig. 5),

detects W ret@s8hi6A1RatY 86 pABkWALE OProsEBDbh SHLBPEY BBflepebpingnt o step
S1 to determ ne
Fig. 5).
In the above example, the number of backward
10 protection steps in the present received frame = 2
steps, and the critical value: the number of frame
synchronization backward protection steps = 2 steps, so0
the determination result is YES, and the correction
calculation means 27 performs processing by which "the-
15 wireless frame synchronization state of the preseht
received frame = synchronization establishment, the
wireless frame synchronization state of the preceding
received frame = synchronization establishment, the
number (unit: step) of backward protection steps in the
20 preceding received frame = 0 (step), and the number
{unit: step) of backward protection steps in the
preceding received frame = 0 (step)” (step 522 in
Fig. 5), detects wireless frame synchronization
establishment, and returns to step S1 to determine
25 wireless frame synchronization in the next received

frame.

Processing up to synchronization pull out
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25 wireless frame synchronization in the next received frame. Processing
up to synchronization pull out - 41 detection in a wireless frane
synchroni zation determ nation process after wirel ess frane

synchroni zati on establishnent detection will be described below The path
capture neans 12 in the path 5 search circuit 11 of the baseband processing
unit 1 transfers path capture information of normal paths (information of
2 paths, to be referred to as 2-path_information hereinafter) for an input
si gnal from@@kectigpain| anBirebess framenhgnpehreBizahierBn neans 14 via 10
the signal Iine 111. Also, the path _capture peans_12 transfers the 2-path
i nf ormati on ?t?ﬁ@lE%B%ﬂ?eﬂrﬁﬁ?g§ afbernBLpat RSt r EERMEr ansfer neans 13. In

d iih the 2-path infornati ferred f he path capt
means 12, t HEYRFRROREES %oa's?”%ﬁéﬁia%ﬁﬂea%g%ieﬁéﬁarwifg‘héﬁﬁef’aest?ﬁﬁ; on,
RAKE nbi i . f . 1t t
RAKE- conbi nedeSlr 808 BeIbNEaHhE By BaotRFd fisdhe F2Uin ERECHEIR | 0% e
RAKE | 0 sequ and T Tl vi'dudl "sTOTS Lo
pat b 20 01 acketr o PLEORLE R aE PR b pRndRh BB A BREL! L T2 T err e
fromthe captuigsFepRspdly IhetdesodhPUrAhtsthtodOnbinbepsynghr onization

determ nation circuit 15 decodes the RAKE-conbi ned pilot “data sequence
obt ai ned by {iefehaatednesti PBpaeHslEBHSbe referred to as 2-path
information hereinafter) for an input signal from the
signal 1ine 100 to the channel estimation means 14 via
10 fhe signal line 111. Also, the path capture means 12
‘ transfers the 2-path information of the captured paths
to the path track transfer means 13.

In accordance with the 2-path information

transferred from the path cépture means 12, the channel

15 estimation means 14 performs channel estimation, RAKE-
combination, and SIR measurement for each slot, and
transfers the RAKE-combined pilot sequence data and the
SIRs of individual slots to the decoding means 16 in the
synchronization determination circuit 15. The path

20 track transfer means 13 stores the 2-path information
transferred from the capture means 12.

The decoding circuit 16 in the synchronization
determination circuit 15 decodes the RAKE-combined pilot
data sequence obtained by the channel estimation means

25 14 in the path search circuit 11, and calculates the

average per wireless frame of the SIRs measured for

individual slots. The decoding means 16 transfers the
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25 14 in the path search circuit 11, and calculates the average per
wreless frane of the SIRs neasured for individual slots. The decodi ng
nmeans 16 transfers the - 42 decoded pilot bits per wireless frane and the
average SIR to the correction calculation neans 17 via the signal line
114. By using the pilot bits and the average SIR 5 per wireless frane
transferred fromthe decodi ng neans 16, the correction cal cul ati on neans
17 first refers to the wireless frame synchroni zation state of the
precedi ng frégeoded apilBat ibilis peR)wireless sCxamp dintrthe (3eradessing i s
started 10 froma state in which wireless frame synchronization is
est abl i shed 35& b Fhe rcorrecBion GRlewpdelen gieary| kU1 e o %eans 17
cal cul ates the crltlcal value "the nunber of post-correction backward
protection ret@HYed 1$ﬁl%& 'error allomable bItS" by the cal cul ation nethod
of 15 equation (1) by t he seﬁT8 apete gg critical lue. In
this case, the criticaﬂyvggﬁﬁg" g R gag ge ady ?dag?ﬁ?g%t?% pl|0t
error aIIovvg? | ;P %ﬁ ;L'%é % dP %d&#g? of 20
standard sI éjfeo‘ﬁr‘lél 1es #JL ?st P%JEE &“p@gn%&feé g e nunber
of pilot bitpg regﬁ%vggrf iéﬁf§§1 ﬂQHEEﬁélfﬁ g@lf%?ég upl i nk
DPCCH) Pllot-recelve é%)%% E% so the critic val ue er of
post-correctigd PeskVess PrAheCsydnPbhDiation state of the
preceding frame (step S1 in Fig. 3).
In this emboediment, the processing is started
10 from a state in which wireless frame synchronization is
established (step S2 in Fig. 3). The correction
calculation.means 17 calculates the critical wvalue "the
number of post-correction backward protection received
. pilot error allowable bits" by the calculation method of
15 equation (1) by using the preset parameter and critical
value.
In this case, the critical value "the number
of backward protection pilot error allowable bits"
EPilot = 15 (bits), the parameter "the number of
20 standard slot format pilot bits" Pilot_stand = 75
(bits), and the number of pilot bits received in one
wireless frame (slot format#0 of the uplink DPCCH)
Pilot_receive = 90 (bits), so the critical value "the
number of post-correction backward protection pilot
25 error allowable bits" EPilot_revise is

EPilot_revise = (15 x 90)}/75 = 18 (bits)

Accordingly, the correction calculation means
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25 error,allowable bits" EPilot _revise is EPilot_revise = (15 x 90)/75 =
18 (bits) Accordingly, the correction calculation neans - 43 17 sets the
critical value "the nunmber of post-correction backward protection pil ot
error allowable bits" to 18 (unit: bit) and the nunber of pilot error
bits in the decoded pilot data sequence to 5 20 (unit: bit), and determ nes
"the critical value: the nunber (a) of post-correction forward protection
pilot error allowable bits < the nunber (b) of pilot error bits in the
decoded pil o0t7 dsets stiyeepebtical epabrei fithegunber af | n the above exanpl e,
the critical value: the _nunber of post-correction forward protection pil ot
error al | ove®t&-gprEectien (hagkyard eretrchie®oPLibet pp¥FH®Terror bits in

t he decoded pj| ot data seqyence = 60 . biti% so.the determ nation result
is YES, and #HEOWEDLSPLEST ofo cbf ctimd F orPhehnand 7508  RWARET fPbcessi ng by

which "th f f d ' i iy I ved
rams = the HUBero5ToR of REf cim pFoR it roRet BOLO Rt et P e AR BrEcE ng
recel vedgfr gunitisﬂf{)g)"a &tc?@t&miﬂ £181n3) or£P1 581 1P $u Bl 0pgSS! g,
t he nunbér of forward ~profection steps Rel dTh ?ﬁe preceding received

frame = 0 s{GhnesSO(h CoPUTBEE - ObrtEER1 YR aMEa  FYRELL 1 BAObEELEON St eps
is 1 (unit: step?. %é?er that, the <correction calculation neans 17
determ nes "¢RLoNUADESwable bits < the number (b) of pilot error

bits in the decoded pilot data sequence" (step S2 in

Fig. 3).

10 In the above example, the critical value: the
number of post-correction forward protection pilot error
allowable bits = 18 (bits), and the number of pilot
error bits in the decoded pilot data sequence = 20
(bits), so the determination result is YES, and the

15 correction calculation means 17 performs processing by
which "the number of forward projection steps in the
present received frame = the number of forward
protection steps held in the preceding received frame +
1 (steps)"” (step S84 in Fig. 3).

20 In this processing, the number of forward
protection steps held in the preceding received frame =
0 step, so the number of received frame forward
protection steps is 1 (unit: step). After that, the
correction calculation means 17 determines "the number

25 (e) of forward protection steps in the present received

frame = the critical value: the number (f) of frame

synchronization forward protection steps" (step S6 in
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25 (e) of forward protection steps in the present received franme Z the
critical value: the nunber (f) of frame synchronization forward protection
steps" (step S6 in - 44 Fig. 3). In the above exanple, the nunber of
forward protection steps in the present received frane = 1 step, and the
critical value: the nunber of frame 5 synchronization forward protection
steps = 10 steps, so the determnation result is NO and the correction
cal cul ati on neans 17 perforns processing by which "the wreless frane
synchroni zat¥bda.sBate in the present received frame = synchronization
establ i shnment, the 10 wirel ess frane synchroni zation state in the preceding
received frame = synchionithet eboveseabmbihneshe angbeneofnfapbwardf forward
protection steps in the receding received frame (1 step) = the nunber of
forward proPE@F?@ﬁlgﬂeﬁgePﬁ ipethecerrosent rapeefvedt £pgme (3t &pSIBPSS in
Fig. 3), and returns to steE Sl to determine wreless frane
synchronlzat?Bﬁ Fhet fELhERR rEE%P@édth?r%HﬂbeEv@ﬁ fRe®Ge processing of the

next rec ved % gﬁ recti n cal cu] ati on. nean i@ oper at es 20
fol | ow n?th@Y’FF DRNLAS °Pn %ﬂj"'s‘r P38t FRB SE‘BP?ect SteP2ul 8% on
means 17 f ol Lpusalpe. SaE, pLocess, path g9 aigyerie dstecdingyin step St

that the nu rmar profectron steps 0 € present received frane

is 10 Steps’céfguigﬁfoﬂeﬁgéﬁhnf§ "EPEOPHQbﬁfoéggsgﬁg by which "the

wireless frame synchronization state in the present
received frame = synchronization establishment, the

10 wireless frame synchronization state in the preceding
received frame = synchronization establiishment, and the
number of forward protection steps in the preceding
received frame (1 step) = the number of forward
protection steps in the received frame (1 step)" (step

15 | S8 in Fig. 3}, and returns to steb S1 to determine
wireless frame synchronization in the next received
frame.

Even in the processing of the next received

frame, the correction calculation means 17 operates

20 following the flows shown in Figs. 3 to 5. The
correction calculation means 17 follows the same proceés
path as above to determine in step S4 that the number of
forward protection steps of the present received frame
is 10 steps, and then determines "the number (e) of

25 forward protection steps in the present received frame
2 the critical value: the number (f) of frame

synchronization forward protection steps" (step S6 in
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25 forward protection steps in the present received frane Z the critical
val ue: the nunmber (f) of frame synchronization forward protection steps”
(step S6 in - 45 Fig. 3). In the above exanple, the nunber of forward
protection steps in the present received frane = 10 steps, and the
critical value: the nunber of frame 5 synchronization forward protection
steps = 10 steps, so the determnation result is YES, and the correction
cal cul ation neans 17 perforns processing by which "the wreless franme
synchroni zat FéA-sBate in the present received frane = synchronization pul
out, the wireless 10 franme_synchroni zatign state of the preceding received

frame = synchronizati odPpPE ROV FEFaMBEer thgnpumbesy of) forwagdwar d
hunber  (uni t PEBEEBTLBR FBPRA, At BecBEFBRE: BRCCLRePhE A MECEMRg r ecel ved
synchr oni zat TSRRGl PR hB bt nzaThes: Eh8chinbs oo T Al W 1 el ess
ot t 1@ NOTncEreAagtbg S0 klry BEELEE 0k BRept o 2B KEEFELFRL  on
means 17 de{genhBeermanhRivAl deBhPECEL faﬂsgl Bnah%ﬁghegj@;gla;tsﬂtsﬁg c) >the

average SIR (d) per wireless frane" (step S3 in
determ nati opaleauhtibf MehhB 3YeBePBorms processing by which "the
wireless frame synchronization state in the present
receijived frame = synchronization pull out, the wireless
10 frame synchronization state of the preceding received
frame = synchronization pull out, the number (unit:
step) of forward protection steps in the preceding
received frame = 0 {(step), and the number (unit: step)
of forward protection steps in the preceding received
15 frame = 0 (step)" (step S7 in Fig. 3), detects wireiess
frame synchronization pull out, and returns to step Sl
to determine wireless frame synchronization in the next
received frame.
If the determination result is NO in step S2
20 described above, the correction calculation means 17
determines "a forward protection SIR threshold value {(c)
> the average SIR (d) per wireless frame" (step 83 in
Fig. 3).
If the determination result is NO in step S3,
25 the number of forward protection steps in the present
received frame = 0 step is set (step 55 in Fig. 3), and

the flow advances to the determination in step S6. If
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25 the nunber of forward protection steps in the present received frame = 0
step is set (step S5 in Fig. 3), and the flow advances to the

determ nation in step S6. If - 46 the determnation result is YES in S3,
the flow advances to step S4. Note that in the operation of this

enbodi nent, the critical values: the backward protection SIR 5 threshold
val ue A and backward protection SIR threshold value B are set and
selectively used in accordance with the setting types. However, it is easy
to conbi ne ttiesedetverninatioml vesulnt s ofieS vish U23 priklke vilew t ddvances a
plurality of values in accordance with the wreless 10 characteristic

envi ronment .tadh$eeri$tiarly applies to the critical values: the forward
protection SIR threshold values. In this enbodi ment as described above, a
tenporary captured patNote sbatnéarthreopespigani 8f thigeembodimentis set
fromthe host agﬁ$ratus to the node-B even in a state in_which no up

carrier is ptRRerFItirRl VaheSS ti FirerRATKYREY RFRYe Rt nihRover control is
to b f d h_inpf ti t d by the origi [
trans ef ed Vorestfb s bad Foend Sadkhaff crte it | SRCera81Y ehort en

the processipoid g BELOLE, SyROLERL PRI S, BRI e cdlalfRORpR! © TO

shorten the rocessing 1inme before sync ni’zation esta

detected durging W{el£GStIHEUT SHOCLLOP! L1 0 884§ 86 NehhiB he these

critical values into one value or divide them into a
plurality of values in accordance with the wireless

10 characteristic environment. This similarly applies to
the critical values: the forward protection SIR
threshold values.

In this embcdiment as described above, a

temporary captured path is set near the propagation

15 delay which is set from the host apparatus to the node-B
even in a state in which no up carrier is present, and,
when different-frequency hard handover control is to be
performed, path information captured by the original
resource is transferred to the new resource. Since this

20 makes it possible to shorten the processing time before
a normal path is captured, it is possible to shorten the
processing time before synchronization establishment is
detected during wireless frame synchronization
determination.

25 Also, in this embodiment, the wireless frame
synchronization method using determination by pilot bit

patterns and determination by the SIR is provided. This
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25 Also,.in this enbodinent, the wireless frame synchronization nethod
using determnation by pilot bit patterns and determ nation by the SIRis
provided. This -- 47 nakes it possible to reduce synchronization
establ i shment detection errors and synchroni zation pull out detection
errors occurring in the conventional nethods, and the processing tinme of
each detection can 5 be held within a predeterm ned tine by using the
critical values for SIR determ nation. Consequently is possible to
reliably detB@¥esyhtnPeffIRLPORC §§956P|EHﬁﬁhFoné?ﬁtﬁPBnlzation pul | out,

and synchr oni n. mai nt during wireless franme 10 synchro zatlon
Goter i mort oRbEaha inagnl’ SORASE N LD PESSaRHaRInE Ferieatias pRlL
determ nati on ﬁy m% g. processin . e _hel d const In

o o | ophY a¥BeERsoh ErRORE R LRt b 8 P atkea f BT | D1 o
bits" is setpLp &E s9eLERMAL "G BLLAL s Bht + E6ECRE 20 HGDG. c2Rd ggncr't'ca'
val ues for F P {s asng %egn1na§ ron conﬁltlons SretcteFracted™n

accor danegg ﬁPEhh@ angeenil W pELASECIRAAEE tohe! BF UBLhGKLRECCH Therefore,

perfect wireless franme synchronization determnation c e perforned even

in a 20 wirekessiaYi ¢ANABEL £b S@RcaeﬂbfﬁhﬁéﬁlBﬁanE@oﬁée&HéntyylImk DPCCH
change during comuni cation. Furthernore, in this enbodi frent,

synchronlzatnenpesbabne5h69ﬂélﬂab§?td@ﬂecﬁyﬁyh&nﬁbﬁmhaemonpulI out
detection, and synchroni zation mai ntenance
establishment, synchronization pull out, and
synchronization maintenance during wireless frame
10 synchronization determination, and perform stable
wireless frame synchronization determination by which
the processing time can be held constant.

In addition, in this embodiment, "the number
of standard slot format pilot bits" is set in

15 determining pilot bit reception OK/NG, and the critical
values for pilot bits as determination conditions are
corrected in accordance with changes in wireless frames
of the uplink DPCCH. Therefore, perfect wireless frame
synchronization determination can be performed even in a

20 wireless environment in which wireless frames of the
uplink DPCCH change during communication.

Furthermore, in this embodiment, when
synchronization establishment detection, synchronization
pull out detection, and synchronization maintenance

25 detection are to be performed in a given node-B of any

next-generation mobile communication system using this

pilot bit patiern and the SIR, the same determination
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25 detection are to be perforned in a given node-B of any

t he node-B which comuni cates by using the CDVA net hod,

next - generati on
nobi | e conmuni cati on systemusing this pilot bit pattern and the SIR, the
sanme determ nation - 48 standards common to all systens can be presented
by applying this wireless frame synchronization determ nation nethod. In
t he above enbodinment, in various wireless 5 environnents in which hard
handover control is performed or the up slot format to be used changes in

it

is

possible to

shorten the $tARARERS €CRPARNEBNRLAt PHRLEBSt 6BN| BANBRESEBLEAt BEt ed, reduce
synchroni zation_ 10 establishnept detection errors nchroni zati on pul
the |i ke, and

b A .éOF.SK
out det ecti oAPRIYHRE) tRIFKITRYCTRt EFRBR RERCDRBRLZALEP
per form nore

the path cap?%f%rmﬁ%3ﬁ§092m

2 and path track transfer

determ nation by the p

That is, g hegdifpbfisn essnsaiﬁ%gﬂ?%ghtﬁsnaaﬁsfeeégﬁgéfni

tenporary captured path near e propagatrion se

liable , wirele rame synchroni zation detection,
SR

by usi ng

nmeans 13 and 23,

15 and perforning the ﬁ%;%h%sgbgggﬁgmﬁgﬁﬁggﬂgiZihi%Br hgoQirgiggge SIR

&

I U pattern an ét erm nation using

e2£h

rom

?ﬂ%dhosf

appar at us t Ogfhen80gs- B16¥CRokNa® 8bab8 L18e¥MNERBNBEsUPNCRAEI RbakSB Present.
Al so, when different-frequency hard handover confrol is perforned, path

i nformati on gRPENT €6mknti B&tesObyJusahgl EBQUCDRAI fethansf etred to the new

resource.

possible to shorten the time before synchronization

establishment is detected, reduce synchronization

10 establishment detection errors (or synchronization pull

out detection errors) caused by interference, noise, or

the like, and perform more reliable wireless frame

synchronization detection, by using the path capture

means 12 and 22 and path track transfer means 13 and 23,

15 and performing the wireless frame synchronization method

using determination by the pilot bit pattern and

determination using the SIR.

That is, the wireless base station of the

present invention sets a temporary captured path near

20 the propagation delay set from the host apparatus to the

node-B even in a state in which no up carrier

is

present. Also, when different-fregquency hard handover

control is performed, path information captured by the

‘original resource is transferred to the new resource.

25 Since this makes it possible to reduce the processing

time before a normal path is captured, the processing

time before synchronization establishment is detected



25 Since, this makes it possible to reduce the processing tine before a
normal path is captured, the processing tinme before synchronization
establishment is detected - 49 during wireless frame synchroni zation
detection can be reduced. Another wi reless base station of the present

i nvention of the present invention provides a wireless 5 frane
synchroni zati on net hod using determ nation by the pilot bit pattern and
determ nation by the SIR This nakes it possible to reduce synchroni zation
est abl i shmrendudéhecvioaless of samadsyyebhonhzabionndetetctiont camtizet i on
errors occurring in the conventional 10 nethods, and the processing tinme of
each detectiv@deaed. be held within a predetermined tine by using the
critical values for SIR determ nation. Consequently, it is possible to
reliably detect synchréﬁPEHﬁFoW1r§§9§§IPéﬁﬁeﬁFat§9ﬁcHfoﬁPQaPFﬁﬁeBEII out ,
and 15 synchroni zati on paintenance during wreless ronlzatlon
ot or i ot | OWVEREL DR #br Hhe  BBPSSnY LBreablor HEEyREh BV yEE o
determ natio ocess can_.be held const n

addi i on> .n9¥w%eo%%%$hﬁ??%%§£§05a@%993é Fipfoaclerfreaf Tl Rl Mvent on
"t he nunber t bl SeREt de ni ng
pilot bit re ep ?oﬁl€§§%E§é9£ %R?E@EEE#%?%% ié%lﬁ 8 Stﬂ %E%gls as

det ermi nat i G, £QRd; { 8§s§5fﬁcearf&a&9elQyn@ﬁfaﬁgeQEEOMnth changes” 1

wireless franes of th
establishment detection errors and synchronization pull

out detection errors occurring in the conventional

1¢ methods, and the processing time of each detection can
be held within a predetermined time by using the
critical values for SIR determination. Consequently, it
is possibie to reliably detect synchronization
establishment, synchronization pull out, and

15 synchronization maintenance during wireless frame
synchronization determination, and perform stable
wireless frame synchronization determination by which
the processing time can be held constant.

In addition, in the other wireless base

20 station of the present invention, "the number of
standard slot format pilot bits" is set in determining
pilot bit reception OK/NG, and the critical values for
pilot bits as determination conditions are corrected in
accordance with changes in wireless frames of the uplink

25 DPCCH. Therefore, perfect wireless frame
synchronization determination can be performed even in a

wireless environment in which wireless frames of the
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25 DPCCH  Therefore, perfect wireless frane synchronization determ nation
can be perforned even in a wreless environnent in which wreless franes
of the - 50 wuplink DPCCH change during comuni cation. Furthernore, in the
present invention, when synchronization establishnent detection,

synchroni zation pull out detection, and synchroni zati on mai ntenance 5
detection are to be perforned in a given node-B of any next-generation
nobi | e conmuni cation systemusing this pilot bit pattern and the SIR the
sane det er m upiliok DECE&HdJghdpgeodubhngocammupgsasiencan be presented by
applying the wireless frame synchroni zation 10 determ nation nethod

descri bed above. As de§@FtB@§m§E@velntW@QMH&959§§ Bayendden,owhegccor di ng
to the present invention, the wireless frame nchroni zati on _detection

met hod used FKBPEFHnléﬁH1PﬂeesF€EBFHPWSnFEGPGﬁF ﬁoﬁhlEﬁnﬁhBPﬁéFﬁﬁFPHerefor

ded 15 t | ist abl ' b tat
(node-B) whi ERLLoARBNAEAPEE LY | ABCBRRCPERRE=BRIPY] BRLPRRRENBEG Access)

Cown (Gt Bﬁtsg%sﬁnwﬁrF bebRcistEpinshnon ™ Hikel FOREEL 68 Sy Y & ng

pat h CapFureg@?@nﬁwthat§8ﬁthB 1iet86Rﬁhﬁ&§a?§85“&§gt8ﬁtHsEﬁGrtﬁlﬁreset
propagati on IS recelve roma state 1 n-wh
upward S'gnabliét'Bﬁﬁtpaﬁﬂgrﬁeéﬁ@rﬁhﬂgsﬁR, the same determination
standards common to all systems can be presented by
applying the wireless frame synchronization
10 determination method described ahove.

As described above, the wireless base station
according to the present invention, the wireless frame
synchronization detection method used therein, and the
recording medium on which a program therefor is recorded

15 are particularly suitably used in a wireless base state

(node-B) which communicates by the CDMA (Code Division

Multiple Access) method.
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normal path captu
station according

re process for the input signal. 2. A wreless base
to claim 1, characterized by further conprising path

track transfer means for transferring path information captured by said

pat h capture mean

S to a new resource capable of processing, if processing

cannot be perfornmed due to hard handover control, wherein said path

capture neans per
i nformation from
to claim 2, char
for performng c
signal-to-interfe
said path captyara
dat a sequence obt

forms the normal path capture process by using the path
an original resourgeyr 3 TAMMg el ess base station according
acterized by further conprising: channel estinmation neans
hannel 1est AmgirehesRAKEs€08BREabHOWhi8Adcommunicates

rence ratio neasurenent per slot for a path captured by
@A s ( Colde doti vips b rdul bip e chekags p A& pnbi ned  pi | ot
ai ned by said channel estinmation neans, and cal cul ating

an aver age pefharaetesizéd by ofmpriwing gpathtcapiiees fresmsefor ati os

measured for - 52

i ndi vidual slots; and correction cal cul ati on neans for

deternmining SetiRg i tPPrary ccapkyred i patk mealNG apreset basi s-of pil ot

bit information
det er mi ni ng Vife?

er wireless frane decoded by said decoding neans, and
atighafetay ivien rarehdral ot 5 oreebyed nBXemm i Stake or NG

with respect pe vﬁ{ﬂ%'ﬂéoﬁﬂ#&e ference ratjo average

signal is input, and performing a

normal path capture process for the input signal.

2. A wireless base station according to claim

1, characterized by further comprising path track

transfer means for transferring path information

captured by said path capture means to a new resource

capable of processing, if processing cannot be performed

due to hard handover control,

wherein said path capture means performs the

normal path capture process by using the path

information from an original resource.

3. A wireless base station according to claim

2, characterized by further comprising:

channel estimation means for performing

channel estimation, RAKE combination, and

signal-to-interference ratio measurement per slot for a

path

captured by said path capture means;

decoding means for decoding a RAKE-combined

pilot data sequence obtained by said channel estimation

means, and calculating an average per wireless frame of

the signal-to-interference ratios measured for
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I nformati on neasured by said decodi ng neans; wherein said correction

cal cul ation neans conprises a pilot bit determ nation unit which

determ nes whether pilot bit receptionis OK or NG an -SIR determ nation
unit which determ nes whether signal-to-interference ratio determ nation
Is OK or NG and a synchronization establishnment determination unit which
det er m nes mﬁreless frame synchronization by using results of the

det erm nati on of; AidQh [EloHEK: dcwn OK/ NG and the determ nation of

si gnal -t o- |nter erencé ratio ern1nat|on OK/'NG. 4. A wirel ess base
station according to dé%f%eé%lﬁﬁ &b I d et e SRl &b PL Lo %E?ﬁé
determ nation wunit determ nes t brt reception s NG on

the basis of yheRdedngliaiothasnad z%éﬂﬁdwrf%ebxofo:plr&@ton bdr#é Bdb dipl i nk
DPCCH (Dedi cat ed Physical Control "Channel) per wreless frane en al |

slots of onepiviotelbdss iffffmaion §rai \éﬁd:éMé%@s Frdie Jedoded B dide
used changes, and a critical value for performng the determ nation of

pil ot bit redegbiddmgOieldfs,n atd dessarminidg Whathexynchroni zati on
determnation. 5. A wireless base station according to claim 3,

char act er i zedilignatlrdio ~JaiterdieR ethatee matiat idetemiinatdeirerird W3S ashatcher
signal-to-interference ratio determination is OK or NG on the basis of a
critical vaMdd&hf especitorte mganed der-dntierdfteinemasf radiignavemagent.er f er ence

ratio determ nation OK/ NG with
information measured by said decoding means;

wherein said correction calculation means
comprises a pilot bit determination unit which
determines whether pilot bit reception is OK or NG, an
‘SIR determination unit which determines whether
‘signal-to-interference ratio determination is OK or NG,
and a synchronization establishment determination unit
-which determines wireleés frame synchronization by using
results of the determination of pilot bit reception
OK/NG and the determination of signal-to-interference
ratio determination OK/NG.

4. A wireless base station according to claim
3, characterized in that said pilot bit determination
unit determines whether pilot bit reception is OK or NG
on the basis of a parameter based on the number of pilot
bits in an uplink DPCCH (Dedicated Physical Control
Channel) per wireless frame when all slots of one
wireless frame are received when an up slot format to be
used changes, and a critical value for performing the

determination of pilot bit reception OK/NG in wireless
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respect to the signal-to-interference ratio average information neasured
by said decoding neans. 6. A wireless base station according to claim 3,
characterized in that said synchronization establishnment determ nation
unit detects wireless frane synchronization establishment if a state in
which it is determned that pilot bit reception is OK and

signal -to-interference ratio determnation is OK continues for a

predet er m nedef L e REEHh 1 Zat YoM d&L £581 PaSE st at i on according to claim
' d

3, characterized I n'that said synchronization establishnent determ nation

unit detects wireless fsamepn gypehessi BakboBLRY bn OlEcbiangt 85 €c1§iphi ch
it is determned that pilot bit reception is NG or a statein which it is

determined thal cHaredtdOiidad eid efieeesdad | IR ARS8 B 4 Dn I vndNG conti nues
for a predetermned frame period. 8 A wreless base station according to

claim 1, chalesioimrires] whethat shichpatd- teipitfersmedSrachdpri ses: - 54 a
capture path allocation unit which sets a tenporary captured path near a
preset propagitermidetion viterOR o gial on sthedmsisl 6f can@rstiatal i n whi ch
no upward signal is input; and a nornmal path capture unit which perfornms a
normal path cEpkug £ esiomping Hehe iekexnipation oA wirel ess base

station according to claim . . )
signal-to-interference ratio determination OK/NG with

respect to the signal-to-interference ratio average
information measured by said decoding means.

6. A wireless base station according to claim
3, characteriéed in_that said synchronization
establishment determination unit detects wireless frame
synchronization establishment if a state in which it is
determined that pilot bit reception is OK and
signal-to-interference ratio determination is OK
continues for a predetermined frame period.

7. A wireless base station according to claim
3, characterized in that said synchronization
establishment determination unit detects wireless frame
synchronization pull out if a state in which it is
determined that pilot bit reception is NG or a state in
which it is determined that signal-to-interference ratio
determination is NG continues for a predetermined Fframe
period.

8. A wireless base station according to claim
1, characterized in that said path capture means

comprises:
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2, characterized in that said channel estinmation neans conprises: an
estimation unit which perforns channel estimation for a path captured by
said path capture neans; a RAKE conbination unit which perforns RAKE
conmbi nati on; and an SIR nmeasurenent unit which neasures a
signal-to-interference ratio for each slot, and said decodi ng nmeans
conpri ses: a decoding unit which decodes a RAKE-conbined pilot data

sequence obtai ned by Sa&dc&ﬂﬁﬁfélpéﬁﬁiHY&B?Qtigﬁgﬁﬁitaﬁﬂ?@ﬁogéﬁgaging uni t

whi ch cal cul ates an average per Wreless frane Sl gha I'nterference

ratios neasWespdry NEhpt il S Sned®. a HMb<&t %ﬁ?&%ﬁéﬁéﬁ?@ﬁ ati on

according to claim3, characterized in that said correc

means furt herwhonm i Signdld 0P erédd Bed NEtom Vi Skatal ol £8h aneri ti cal
value for determning - 55 whether pilot bit receptionis OKor NGin

wreless framwayhcigmalzats dinmet eraadati on. 11. A wirel ess frane
synchroni zati on detection nethod of determ ning wireless frane

synchroni zation in a w achessabapatistaspbturahusht whbrhnpeafesmbyaa CDVA.
(Code Division Miultiple Access) nethod, characterized by conprising the
steps of: normal path capture process for the input signal.

9. A wireless base station according to claim
2, characterized in that said channel estimation means
comprises:

an estimation unit which performs channel
estimation for a path captured by said path capture
means;

2 RAKE combination unit which performs RAKE
combination; and

an SIR measurement unit which measures a
signal-to-interference ratio for each slot, and

said decoding means comprises:

a decoding unit which decodes a RAKE-combined
pilot data sequence obtained by said channel estimation
means; and

an averaging unit which calculates an average
per wireless frame of signal-to-interference ratios
measured for individual slots.

10. A wireless base station according to
claim 3, characterized in that said correction

calculation means further comprises an operation unit

which calculates a critical value for determining



setting a propagation delay; setting a tenporary captured path near the
propagati on delay when a signal is received froma state in which no
upward signal is input; and performng a nornal path capture process for
the input signal. 12. A wireless frane synchronization detection nethod
according to claim 11, characterized by further conprising the steps of:
transferring path information captured by the nornal path capture process

to a nem/resoyﬁg@hg§p§§igtog?tpgﬁgggg%gg,igfoﬂiﬁgeﬁaiEg %%gggggbe per f or med

due to hard handover  contro orm ng € nor imal gpture

process by usiéifilet SpneREOnt PALHR! AP LMALRROAY I 0i Nal resource. 13. A
w reless franme synchronization detection nethog according to claim 11,

characterized by furthen.conpwisensskhe rabPsyelchRelizarTiopd channel
estimation, RAKE conbination, and signal-to-interference ratio - 56

neasurenment pietetbiohanethpdt bf captereinbigt Weraoens! Fraabh capture

process; decoding a RAKE-conbined pilot data sequence; calculating an

average per wyrtksenizabkonfintaewstghabstbakst etheioncehighi os neasured

for individual slots; determ ning whether pilot bit reception is K
communicates by a CDMA (Code Division Multiple Access)
method, characterized by comprising the steps of:

setting a propagation delay;

setting a temporary captured path near the
propagation delay when a signal is received from a state
in which no upward signal is input; and

performing a normal path capture process for
the input signal.

12. A wireless frame synchronization
detection method acdording to claim 11, characterized by
further comprising the steps of:

transferring path information captured by the
normal path capture process to a new resource capable of
processing, if processing cannot be performed due to
hard handover control; and

performing the normal path capture process by
using the path information from an original resource.

13. A wireless frame synchronization
detection method according to claim 11, characterized by
further comppising the steps of:

performing channel estimation, RAKE

combination, and signal-to-interference ratio



or NG on the basis of decoded pilot bit information per wreless franeg;
determ ning whether signal-to- interference ratio determnation is OK or
NG with respect to signal-to-interference ratio average information; and.
determning wireless frame synchroni zation by wusing results of the
determ nation of pilot bit reception OK/ NG and the determ nation of
signal-to-interference ratio determnation OK/ NG 14. A wireless frane

synchroni zatigg Sgggﬁgﬁgo?eg %Eg?héggoédéggB?§6§L8L%P%§X %Fgrgﬁ&géized in

that the step o etermnin er prl ece NG

conpri ses thepgigPcRbtdpbeppbRLEY, Whether pilot bit reception is OK or NG
on the basise%f a cg%ranetggbbased on the nunber of pilot bits in an uplink

DPCCH (Dedi cated Physi cakceanhgoh ﬁhﬁ%ﬂgbhb&%%dwb&QB%s?at%r%@%g@%%%-a”

slots of one wireless frame aré received when an up slot forrmat to be used

changes, and a criticakaleulatioy par boeFaae phe derenEisRatitameol i | ot
bit reception OK/NG in wireless frame synchroni zation - 57 determ nation.

15. A wirel esthérsignayntbrdnteafépendet eation mehbadegacesrdi ng to claim
13, characterized in that the step of determ ning whether
si gnal -to-i nterdevedealralobsdeternmnation is OK or NG conprises the step
of determ ning whether signal-to-interference ratio determnation is K or
NG determining whether pilot bit reception is OK
or NG on the basis of decoded pilot bit information per
wireless frame;
determining whether signal-to-interference
ratio determination is OK or NG with respect to
signal-to-interference ratio average information; and
determining wireless frame synchronization by
using results of the determination of pilot bit
‘reception OK/NG and the determination of
signal-to-interference ratio determination OK/NG.
14. A wireless frame synchronization
detection method according to claim 13, characterized in
that the step of determining whether pilot bit reception
is OK or NG comprises the step of determining whether
pilot bit reception is OK or NG on the basis of a
parameter based on the number of pilot bits in an uplink
DPCCH (Dedicated Physical Control Channel) per wireless
frame when all slots of one wireless frame are received
when an up slot format to be used changes, and a

critical value for performing the determination of pilot

bit reception OK/NG in wireless frame synchronization
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on the basis of a critical value for performng the determ nation of
signal -to-interference ratio determnation OK/NG w th respect to
signal-to-interference ratio average information. 16. A wireless frane

synchroni zati on detection nethod according to claim 13,

characterized in

that the step of determining wireless frame synchronization conprises the
step of detecting wireless franme synchronization establishnment

in which it déﬁé%ﬁfﬂgﬁﬂbctthat pilot bit reception is K and
er

signal -to-inter efice’ratio determnation is OK continues for a

Method according Lo o) 6l 14 ‘Shay st er oo | APReRioi{£2ELEE

tion
p of

if a state

detectioh

et o 1115, WSy Ko AP LS, ISR

synchroni zation pull out if a state I'n whi (
bit receptionhatx Maedlst it @dtbMiimihg twietiat er m ned

t hat

signal -to-interference ratio determnation is NG continues for a .
pr edet er m ned ifgnAIE- teerintbrferhced &ath « WEHE R LadaD | & ' ¥dingg nedi um

recording a programof a wireless frame synchroni zation

det ecti on met hod

of det erm ni mpmprisiess Ha atep s cdwternraiinon whHeitthest r el ess base station
which commni cates by a COMA (Code Division Miltiple Access)
char act er i zed&ligmalhrdio -daitenfieamprers a@ipid shst ermipradgircam shiGk @t INGvs a

conmputer to function as path :

on the basis of a critical value for performing the

determination of signal-to-interference ratio

determination OK/NG with respect to

signal-to~interference ratio average information.

16. A wireless frame synchronization

met hod,

detection method according to claim 13, characterized in

that the step of determining wireless frame

synchronization comprises the step of detecting wireless

frame synchronization establishment if a state in which

it is determined that pilot bit reception is OK and

signal-to-interference ratio determination is OK

continues for a predetermined frame period.

17. A wireless frame synchronization

detection method according to claim 13, characterized in

that the step of determining wireless frame

synchronization detects wireless frame synchronization

pull out if a state in which it is determined that pilot

bit reception is NG or a state in which it is determined

that signal-to-interference ratio determination is NG

continues for a predetermined frame period.
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capture neans for setting a tenporary captured path near

a preset

propagation delay when a signal is received froma state in which no
upward signal is input, and performng a normal path capture process for
the input signal. 19. A computer-readabl e recording nmedium according to
claim 18, characterized by further conprising a programwhich allows a
conputer to function as path track transfer neans for transferring path

i nformati on captured by.the po h e process._ . to g.new resource
capabl e of processing, 1% pr%cégﬁ¢ugg£c5%%§%g%3 §8F?B§ﬁ88 §1F8 har d
handover control,, @iy :Emﬁag%uégﬁﬂﬁé? Q{r&&% Aei86n1 £5: P04 el
path capture process by sihg the path 1n orna ron from-an origlnal
resource. 20. aété@m&sqﬁefwaéfedéﬁéﬂﬁﬂ %@C@f&:ﬂéng to ol ai m 18,
characterized by further conprising a progran1 I C OWS a conputer to

function as: shemednLsdtien i 00 ABaNseidEs PELLO M Hhion SPhickhannel
estimation, RAKE conbination, and signal-to-interference ratio neasurenent

per slot for commmaiicaion ueda yprAe Oederabi vid o i UF Bp D& 0BESSSs

means for decodi ng a RAKE-conbi ned pilot data sequence,

and cal cu

i

ecodi ng
ating an

aver age per meétleddsscaraetexfizdi b gtivdt t®aidiwrderamnceonptioss arvasured

for individual slots; and _
program which allows a computer to function

as path

capture means for setting a temporary captured path near

a preset propagation delay when a signal is

received

from a state in which no upward signal is input, and

performing a normal path capture process for the input

signal.

19. A computer-readable recordin

g medium

according to claim 18, characterized by further

comprising a program which allows a computer to function

as path track transfer means for transferring path

information captured by the normal path capture process

to a new resource capable of processing, if processing

cannot be performed due to hard handover control, and as

path capture means for performing the normal path

capture process by using the path information from an

original resource.

20. A computer-readable recordin

g medium

according to claim 18, characterized by further

comprising a program which allows a COmputer to function

as:

channel estimation means for performing
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correction calculation neans for performng the wireless frane
synchroni zati on determ nation by determ ning whether pilot bit reception
is OK or NGon the basis of decoded pilot bit information per wreless
frame, and determ ni ng whether signal-to-interference ratio determnation
Is OKor NGwth respect to signal-to- interference ratio average

I nformati on.

channel estimation, RAKE combination, and
signal-to-interference ratio measurement per slot for a
path captured by the normal path capture process;

decoding means for decoding a RAKE-combined
pilot data sequence, and calculating an average per
wireless frame of the signal-to-interference ratios
measured for individual slots; and

correction calculation means for performing
the wireless frame synchronization determination by
determining whether pilot bit reception is OK or NG on
the basis of decoded pilot bit information per wireless
frame, and determining whether signal-to-interference
ratio determination is OK or NG with respect to

signal-to-interference ratio average information.



