30 January 2007 Specification VVreIess Base Station, V8 Ehess260ane
Synchronlzatlon Det ecti on Met hod Used Therein, and Recordlng Medi um on
Whi ch Program Therefor |Is Recorded 5 Background of the Invention The
present invention relates to a wireless base station, a wireless frane
synchroni zati on detection nethod used therein, and a recordi ng nedi um on
which a 10 programtherefor is recorded and, nore particularly, to a
wi rel ess frame synchroni zati on detection nethod of detecting wreless
“frame synchronization in a wirel eSpecifdeattam on (node-B) which perforns
comuni cation_by _using the CDVA (Code Division Miltiple Access) nethod. 15
The conventi oMalredeser Hash Bhaddont.r Hirelepsc Kirgme SYNGRTORLRSELPR node- B
described in "WCDVA (Wdeband Code Division Miultiple Access) Mbile
Communi cat i onDWq’]Bb@n(%%"p]é?%‘%%%db@?@%W TR BGEeTdhY MediEy Uh June

25, 2001 by Maruzen Kabushi ki_ Kai sha) be_desc ed bel ow. The CDMA
nmet hod describes the de %ﬁ?l%ﬁESQﬁmth?F%#éﬁhE%l%ﬁp éﬁ% and physica

channel,sand the explanation of the definitions. The phy5|cal channel
normal | y“has a hierarchical arrangenent including 25 wireless frames and

time slots, ggq#é%ﬁ] #H eri{ &l ess franes and tinme slots change in
accordance w e sy e 5}Jf%e physi cal channel . 1_

The present invention relates to a wireless
base stétion, a‘wireless frame synchronization detection
methed 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 chess) method.

i5 : Thelconventional general wireless framé
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
normaliy has a hierarchicai_arrangement including

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

the symbol rate of the physical channel.




30 January 2007 The wireless frame is made up of 15 ti dJahay200and is a
m ni mumunit of signal processing. The tine slot is a mninmumconstituting
unit of a layer 1-bit sequence, and is a mninmum processing unit of 5
-transmt power control and a channel estimation process. The nunber of
bits in one tine slot depends upon the physical channel. O the physical
channel s -descri bed above, in an uplink DPCH (Dedi cated Physical Channel),
two types, 10 i.e., a DPDCH (Dedicated Physical Data Channel) used for .
data transmi ssion and ThePCOE1Eesli Eoane Phymade | uwed rbd Gwthnel ) used to
transmt physical control information are multiplexed by 1/Q

[ 1 n- phase/ Queets urald ¥pra deidiinyn kst ¢f Fignafs PraKessHiady f dPehandl i ng
control information is. made up of pilot, bits (Pilaot) having a known
pattern usetPorskt idthtd d‘?’i”Pﬁ“‘ﬁ/ﬁ%ﬂ%%‘i% et &F Gh18Ye% ransmi t

(FBI - Foodbabioh THHATRR: GE St SRR BERCSRAno- P, CBonbi nat | on
Lt otos): Eudhaie 0Vl Wil 55 f IRt R
Ly Lok S AR YIE Gl 0 AEOgRS ol e of bt
t he paranetﬁﬁﬂ%iggfqﬁﬁmmgiﬁo SF - .2 '
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 DPCéH {Dedicated Physical
Control Channel) used to transmit physical control
information are multiplexed by I/Q [In-phase/Quadraturel
for each wireless frame;
15 The DPCCH for handling control informétion 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),rfeedback 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'slbts.
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




30 January 2007 (Spreading Factor) = 256/2k of the phy3i babargR8finel . 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 the use/ nonuse of the TFCl, the use (the nunber of
bits wused)/nonuse of the FG, and the application (the nunber of
transm ssion slots)/non-application of a conpression node. The CDVA net hod
performs channel estimation by 10 using the pilot bits, and detects frane
synchr oni zat { Spredding i Factor SW (2ol theo mhgisiehl whamnedi- ot bits.
As shown in Fig. 10, the conventionally general wreless frame
synchr oni zatThe SRtetttlm DRAGH L 3 aaek twlthin| e ranggnwis @i righitzat i on
establ i shnent and synchroni zation. 15 pull out by using the correlation
char act eri stand 26t 2 fixed Makuek is sehias \he S oF thg DPCCH.
synchroni zation detection nmethod, the pilot hits of t upl i DPCCH :
recei ved i n hoeB ERENRb A Rey Wied in Jghe r%@%ﬂrﬁa %e&pﬂme{&(&% tern used
for chanpel estinmation aggf i f gﬂ; unher of m.snatch Q%;s | 5 .equal to or
smal | er Phant r}?%"é}e’%c’rmﬁﬁ) dh&; ocff'ertr it %ﬁ?m’tﬂ &unh s,Of; tsmlet% .
determ ned that.pilot _bit ept.i [ 4}% J e | ﬂg qﬁﬁmjéfane
synchroni zat"fso‘?fiP)Z%mblﬁeéc(f’?r g‘%‘%(#c}d,grf Ihélb\lsgb?ﬁﬂlloc{httb%%t state continues
jor a predet gy Wagtll AR PN 14 0P] c A HE 5% conipridision
determnation iS ca e%ﬁe nu e}gﬂlo(?ﬂfr‘gfrre al%l mbre
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 _puil out by using the correlation characteristics of the
SW.
That is, in this wireless frame
- synchronization detection method, the pilot bits of the
uplink DPCCH 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 ox
smaller than a preset number of pilot error allowable
bits, it is determined that pilot bit reception is OK.
Alsc, in the wireless frame sypchronization
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



--5- --3 -- -- -- - --- 30 January 2007 synchroni zati oB0 bambkmwe0d7
protection steps), it is determned that wireless frame synchroni zation
establishment is detected, and, if the pilot bit reception NG state
continues for the predetermned frame 5 period (a critical value used in
this determnation is called the nunber of frame synchronization forward
protection steps), it is determned that wireless frame synchronization
pull out is detected. Referring to Fig. 10, in the above wireless 10 frane
synchr oni zat$ynchiarsicad biomevackivard tprotdnt bomrsteps) syiichHirsoni zat i on
establishnment, pilot bit reception OK detection is started fromwrel ess
frame synchrédsemingfl thag avireless frapereyqoyromirptiqn o wirel ess frane
period in which pilot bit recqgtion is. OK continues_and 15 becones equal

to or |argeretigtiHent iz fetefird, and. rifbEre #i¥akitsynchroni zation

back d t ecti,ol th I t irele

aynchroni batratiihn NE Brate Gt Saine miedetemitad ey 10).

20 Al so, .in_th i rel f h i zat | . d ti t hod, pilot bit

Fecopttof N (PRt LT BRI s AN el o
oSt ctior . e f

eri od 1wl e At Ue R st tadh SRR o oqual 1o

or larger thadddigidi ididd) valueis tdacfmmféa Ahdt A At | ON

forward protection steps, 'the process advances to
synchronization pull out is detected.

Referring to Fig. 10, in the above wireless
10. frame synchronization detection method, after fhe start
of synchronization establishment, pilot bit reception OK
: detection is started from wireless frame synchrbnization
state = initial state (A), and, if a wireless frame
period in which pilot bit reception is OK continues and

715 " becomes equél to or larger than the critical vaiue: 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 =

fsynchroni;ation establishment (B), and, if a wireless
frame period in which pilot bit reception is NG
25 continues and becomes equal fo or larger than the
critical value: the number of frame synchronizafion

forward protection steps, the process advances to



4 30 January 2007 wireless frame synchronization state3GJayayt?00hi zati on
pull out (C© (b in Fig. 10). In addition, in the wireless frane
synchroni zati on detection nmethod, pilot bit reception OK 5 detection is
started fromw rel ess frane synchroni zati on state = synchronization pul

out (G, and, if a wireless frane period in which pilot bit reception is

~ OK continues and becones equal to or larger than the critical value: the
nunber of franme synchronization 10 backward protection steps, the process
advances to wiiredbsssfifameessuohboaiizaibAnNsshobe="s§}BRRbANEZELO0N
establishment (B) (c in Fig. 10). Furthernore, in the wireless frane
synchroni zat poaldentc{Cdon(beihodiga tabll is released 15 fromwireless
frame synchroni zati on state = synchroni zati on establishnment (B), or from
wireless franme synchr éni addiigaont atis theywiiredeissatfivamepul | out (C), and
the process advances to wireless frane synchronization state = initial
state (A) (dSYRChporigation dehe¢hiéoronethedonpilgbnbliil receptben O ane
synchroni zat i detection nethod descri bed above, however, the g%;ot error

(6]
al | owabl € bi @%Q%ﬁﬁl?%ei%mteféff??larﬁéiléfymwoﬁr@aei@ﬂnghm@%w Bt eps

used in the 2 thod are arbitﬁﬁril set for each node-B, so, the
standards fof “rf el eSEHEORIZIHERR RuLh owh (Cht andshiEn® WEFel8$%n and

synchronizatffghén%érfgﬁ 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 sfeps, the process advances to
‘wireless frame synchronization state = synchronization
-establishment (B) (¢ in Fig. 10).
Furthermore, in the wireless frame
'synchronizétion detection method, a call is released
115 from wireless frame synchronization state = |
synchroniiation establishment (B), or from wireless
frame synchronization state = synchronization pull out
(C), and the process advances to wireless frame
synchronization state =Ainitial 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
o£ 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




5 ., 30 January 2007 detection change in accordance w tR0dmuaridaorary

conbi nation of a UE (User Equi pnent: nobile station) and node-B.
Accordingly, unified standards for wireless 5 frane synchronization
establ i shment detection, synchronization pull out detection, and :
synchroni zati on mai ntenance detection are required even in an arbitrary,
UE and node-B, and a nethod of determining wireless franme synchronization
by a nore accurate nmethod is being 10 studied. Al so, in the conventional

w rel ess frafetesyhohr onangei bn aecerddmee i whtheamotrbikratess frane
synchroni zati on establishment may be detected by error: in a wreless
frane even i¢ombinahben ef gadlE| tUsesr rkaelpment THrebike griatikRibl \A%used by
-the following mnmechanism In a path capture process, a plurality of paths -
may be noti f3®&e1B-a channel estimtion nmeans, even if there is no signal,

- dependi ng on the set val ue of a path,detectign threshold. If channel
estimation is perfornﬁﬂcPBégﬁﬁiﬁ'p RELIG 553§§aﬁé§r€3¥i%ﬁr? €5¥er f or ned

e B e ke Rl L Lo S B o Y G4 i gt correlaton
Lhet o oSy Pe Ok e, S0 Rkl RS RG Sl
equal to or A&t 8@ detection are required even in an arbitrary
UE and node-B, and a method of determining wireless
frame synchronization by a more accurate method is being
10 studied.
Alsé, 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 pfesumably‘caused by the foilowing
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 usiﬁg a carrier wave phase
having the highest correlation to the pilot bit pattern,
a value cioser to the pilot bit pattern than that when

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

Furthermore, if pilof bits output by RAKE

combination of the value are equal to or smaller than




- 6 30 January 2007 the pilot error allowable bits, a3¢ymalny@®zati on
establ i shnment error occurs in a wireless frame. This phenomenon occurs
extrenely generally not only in the CDVA systembut also in any wrel ess
system 5 in which phase estimation is perforned using the pilot bits, and
wirel ess frame synchronization is determined wusing the pilot bit pattern
after RAKE conbi nation. The foregoing is also obvious fromthe results of
the sinple sinmulation described below, and it is 10 possible to confirm
that a synchbimipbldbremmnElikivainte itrsor aswysloproedmed U9 t he above
mechani sm The conditions of-individual itens in the channel estimation
means used RFFaRYLIFhmennfEIn PG sl RowH ned-esisg frame-15 Wiite noise is
used as an input signal, and the weighted nmean of the channel estimtion
values of two forwar dTR}SrePRERRMEBOR PGP GKI A eI B %2 "ot al  of
five tinme slot Js calculated, there esti,mati ng _an EV (Fadi ng Vector).
This FV is i z‘@’%éﬂ%“@r AT R Ads9 4R HARE 15 SHEBn for { he
i nput signal,- the deqgree of t chi.ng hetween an E E ronous
vord) colt aiHeaTe e e Pl b 4R SRS AR e ing 118 BALGE 0005
it is found - SW-i _ .Sl | he pil ot
25 bit patteéir?%'er S ﬁ?ﬁgﬁ}%‘%}%{rﬁgﬁy%%ﬁ%&&%&l@%}?@gﬁ?gﬁfgg I n one

wireless fra@indithe 1A 1910W ! RattidP HARP kAR Combidktadn.

| The foregoing is also obvious frbm 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‘signel, 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 (Fading Vector). This PV is used to

20 perform phase correction.and'RAKE‘combinatien for the
input signal, the degree of matching between an FSW
{¥rame 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 piiot

25 Dbit pattern per slot, and a total of 60 symbols are
contained in one wireless frame.

Fig. 12 shows the simulation results_plotted



7 30 January 2007 as a histogram Wen no phase correcBddmuasy J087f or ned, a

w de distribution centering around 30 synbols is obtained as expected.

When phase correction is performed, the center is around 40 synbols even

when the nunber of captured paths is 1 (unit: path), and the degree of

mat ching 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 reaches 56 or 57 synbols. Summary of the Invention Exanple

enbodi nents of hhe:@presentwhavenbi ghaseekedredarion des aparFelkesd, base :
station capabl e _.of reducing the processing tinme before synchroni zation %
ostabl | ShEBAE (45t adPBELeN CRANEANgs @ /FPdie Ly ntkRonT S atPo RIGLorR nati on, .
a wreless EkpABLSYNCIEONI B1ad s ONcsetfotian Pthad used, ther @ichteand a
recordi ng nmedi um on which a programtherefor is recorded. In accordance

with a fiF8t258paet 10f SYHeO bt et Wiertiomunisierd iSRRFUGFEIEA TA5W r el ess
base statkgn whighi+copauphcatgyy byna GMh-cCode hviging MHLiplesAccess)

nmet hod, characterized by conprising path capture nmeans for setting a

t enpor ar yagapr uckdt pashtheanuabpresdt qapdpagdt ibethsdéngyealsen.aWsegnal is

recei ved teci I i l..i S _i.pput n rformng a
nor mal paghgn}égrﬁ@%?eg%r(g%%mésﬁ%%;boa%%o%&t&s%ﬁgl'. %Kts%géoﬁgéwﬁﬁgﬁg%s basg
station may hatrdcthhierg coagahese 56 om addesyimbolso 8

Summary of the Invention

Example.embodiments of the present invention seek to
provide a wireless base station capable of reducing the
processing time before synchronization establishment is
detected in wireless {frame synchronization determination, a
wireless frame synchronization detection method used
therein, and a recording medium on which a program therefor

is recorded.

In accordance with a first aspect ¢f the present invention,
there is provided a wireless base station which
communicates by a CDMA (Code Division Multiple Access)
method, characterized by 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 i1nput, and performing a normal path

capture process for the input signal.

A second wireless base station may further comprise,

in addition to



30 January 2007 the above arrangenent, path track tran3fbnumgdde7 f or
transferring path information captured by the path capture neans to a new
resource capable of processing, if processing cannot be performed due to
hard handover control, wherein the path capture neans perforns the norm
path capture process by using the path information froman original
resource. Athird wireless base station may further conprise, in addition
to the above arrangenent, channel estimation neans for perform ng channel
estimation, RAKE conbination, and signal-to-interference ratio nmeasurenent

per slot for a gath captured by the path capture neans, decodi ng neans for
decodi ng BPRAKEREGHhi AEERH M at PaddqueteS obtdrneéd sby MERBSchafhe

estimati oprgRaASyr &Y SAtIc Ul A Atk ATbrRAVEL RS- e Py WM REl gesnf Lapeyet the
signal -to-interference ratios neasured for individual slots, and
correcti ofe®ad cubati n TMBRNSIERULRE er ARG whef hePTBrEdEiBEL reé€eption

is OK or basiso0f PLlobebkb 4&f Or FRLI O Per Wiy ehessohEame
decoded b?ggﬁggagggdiﬁ%ﬁﬁ%gnsggangeggézﬁégrnﬁgémhe? er olrE2
si gnal -t ocpntee ¥ erdneee imattile dettdr mardtimen resnGK rew fNGw tthe nespedt to

si gnal - ol eLference £ atlo, aver age, i nRLTBLLEN : FEARUL od, by Lhe,decodi ng
means, thB%cor F&erion Barcufatidn" eans o ri'sing a pi ot bi
det er m nadioiina treduuadre .det ermi nes whether pilot bit reception is K or
NG an SIR determnation unit which 9 30 January 2007 determ nes whet her
signal-to-interference ratio

A third wireless base staticon may further comprise, in
addition to the above arrangement, c¢hannel estimation means
rfor 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 cobtained 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 pilet 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 ratic average information
measured by the decoding means, the correction calculation
means comprising a pilot bit determination unit which
determines whethér pilbt”bit reception is OK or NG, an SIR

determination unit which




determnation is OK or NG and a synchroni zati on est abdi Ennem2007

determ nation unit which determ nes wireless frame synchronization by
using results of the determnation of pilot bit reception OK/ NG and the
determ nation of signal-to-interference ratio determ nation OK/NG A
fourth wrel ess base station may have the above arrangenent in which the
pilot bit determnation unit determ nes whether pilot bit reception is K
or NG on the basis of a paraneter based on the nunber of pilot bits in an
upl i nk DPCCH (Dedi cated Physical Control Channel) per wreless frane when

all slots of one wireless frame are received when an up slot format to be
used chang@SerBhES crivheEteval ue FHIPPETFSHAGFF feFenast er ni KaEiL6n of

pilot bileteRPALOILAK NG | Noi I @lresSyd T ame Ry NChHr O Al i zation
determ nation. In accordance with a second aspect of the present
i nvent i on¢staleleshrepy oge deEmEnati ral essit r ghechsyedhirpangat Warmedesect i on

met hod of cfgt er 0, ALng,\Y £ & bjr Y dQJH Wz lan IR Minekesy base
station \an C %%m’runl cat esecﬁfl C‘%(;&g?gob e % Vi sion l\/uc%tl p\IMe Eccess)
met hod, cbér aeitleri zéd thyreoaptisn NPEMG skeps dhe séttémg reatipmopeadati on
del ay, sefti n% a_tenpor %reyrec%ptug%doaﬁtjg near . Ihe gation del ay when a
Signal 1 STERRHVEY THoThietUCht EoT ROWRT EREO bt ¥ Al 1S input, and 10
30 January 2007 performng a normal path capture process for the input
signal. A second wireless, frane synchronjzation detection
. A fourth wireless ase station may have the above
arrangement 1n which the pilot kit 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 wvalue for performing the determination of pilot

bit reception OK/NG in wireless frame synchronizaticn

determination.

In accordance with a second aspect of the present
invention, there is provided 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, characterized by comprising the steps of: setting a
propagation delay, setting a temporary captured path near
the propagation delay when a signal 1s received from a

state in which no upward signal is input, and

10




met hod may further conprising, in addition to the above30 pmoag368%, the
steps of transferring path information captured by the normal path capture
process to a new resource capable of processing, if processing cannot be
perfornmed due to hard handover control, and performng the normal path
capture process by using the path information froman original resource. A
third wireless frame synchroni zati on detection nethod may further

conprise, in addition to the above processes, the steps of performng
channel es¢rfiatmiony; RAKEoreohbiprati onapaade sipgalestso- £ ot ertftey eneeutati o
measur enment r slot for a path captured by the normal path capture
process, Ue€dUrng a RAKE- conmbi ned pilot data sequence, calculating an
average per wxel gssohd angied1dre siagnd - tHndirplilzerense Haties:iprasured
for individual slots, determ ning whether pilot bit reception is OK or NG
on the bASFROYf Ma¥codEdr Hidot CHPLFEed mat oGl IRPr deskhe r akeve

determ ni pgovbeidier signal s{Qsd nter f erencedrating  dek@r minatikpRthsnOK or NG
with respect to signal-to- interference ratio average i nformation, and

det er m ni aZetwieel éxs fhanensypehr ard tdat iceptbyeusprecessults of nhe

det erm nat.} 1 n y Lot hit_r I ngd.t he
determ ng%%%ﬁulg © s%&égPigt g(?jir n éggérsgﬁgé'ra% opégggkg%niﬁgt %&ggl\ge In a
fourth wpettssudd adwee synchaodi bahiflomedeteotroh, aetihpdrfhemsteptbé

determ nl DOAPt RS0 PLLBELBLY o, 52888 N 85, Ol NGLIRY 169TRELTEA N SteP

of deternt

from an original resource.

A third wireless frame synchronization detection
method may further comprise, in addition to the above
processes, the steps of performing channel estimation, RAKE
combination, and signal-to-interference ratioc measurement
per slot for a path captured by the normal path capture
process, decoding a RAKE-combkined pilot data sequence,
calculating an average per wireless frame of the signal-tc-
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 with respect to signal-to-
interference ratio average information, and determining
wireless frame synchronization by using results of the

determination of

11



whet her pilot bit reception is OK or NG on the basis of3®Janpaydfei er based
on the nunber 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 fornmat to be used changes, and a critical value
for performng the determnation of pilot bit reception OK/NGin wreless
frame synchroni zation determnation. In accordance with a third aspect of
the present invention, there is provided a conputer-readabl e recording
medi um recdsdi bgt arpeegt bon oK ANM hertiessef Hateraynabioni zat sagnatet ection

met hod of deternlnln W rel ess frane nchronlzatlon in a wreless base
station whPch® %ﬁﬁﬁﬁé%QEaF§§lBy ﬁtéfﬂﬁpf%%ﬂ% P4N%i on Ml tiple Access)

nmet hod, characterized in that said program conprises a program which
allows a conmputer to function as path capture neans for settlng_

tenporary captift ed JaFthedfiTeifresefrape opagahronigera9n wieheatspynal is
received froma@ statepln gpbhchgpo H@‘é’éﬁ:ﬂlﬁi%a' whéth@PUtgﬂ?@Q pSiEOmeQ a

normal pat capture process for the input 12730 January 2007 signal
second con@@@&#umeadabw@ pecBEdinay redbuhseetbedehgp pﬁedptggman10@ t he

wir el ess e; {a’;gci‘éto%f@%&!?e;gﬁ&?tiQ”OK”‘SEh% ngh%tlg]a?§1§ erése in

addi tion to rocess rram whi ch OWs a co er to
function p&ramﬁﬂdrtbaﬁﬁdtoan$hm'numh&rf@ﬂ piaosf eiktisng rpadmn upimnnatlon

captured gycéﬁe (%kﬂ%gtggtthfglégf E%.%% t8hannefg 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 o©f pilot Dbit
reception OK/NG in wireless frame synchronization

determination.

In accordance with a third aspect of the present invention,
there is provided a computer-readable recording medium
recording a program of 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, characterized in that said program comprises a
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
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resource capabl e of processing, if processing cannot be30demfacy 28I due to
hard handover control, and as path capture neans for perform ng the nornal
path capture process by wusing the path information froman ori ginal
resource. A third conputer-readabl e recording mediumrecording the program
of the wireless frame synchroni zati on detection nethod may further
conprise, in addition to the above processes, a programwhich allows a
conputer to function as channel estimation nmeans for perform ng channel
estimati on, RAKE conbination, and signal-to-interference ratio

measurenent per slot for a path captured by the normal path capture
process, 8é%€ﬁ}ng means for decoding a RAKE- conbined pil ot data sequence,
and cal cul ating an average per wireless frame of the
signal-to-interference ratios neasured for individual slots, and
correction cal®uletarsh coRparerrse2gert or ie ¢ 41 MaREs FerPrafend

synchroni gal i 9P d3:30, & apuiary; R0 5 detgrm Naldan Y, deLar feRiRg; ¥het her
pilot bit reception 1s OK or NG on the basi's of decoded pilot bit

i nformat i batped wavel dvstheanmeconmm ot e nbddiwher here the above

signal -t O'Jj:&%gs': eeg,e%cgalrog{ﬂa?n q\%ti%rhmaqeito- %n ai %oggu%re NG, 2 W&%Qoﬁeggect to
S|gnal-t09|n erference rati 0 average information.” Briéf Scriptron of
Dr awi ngs paigh dracsk atidrocthe minsgimesm Shrowi magn stieer r iagr @agénmenttocohaaimode- B

according to ancﬁngfdingnt of 0 the present invention; Figs. 2A to 2E are
bl ock diaﬁﬁ%ﬁ&?% o Bhgt fe normgl pg%h capture process to® a new
resource capable of processing, 1f processing cannot be
performed due to hard handover contrel, and as path capture
means for performing the normal path capture process by

using the path information from an original resource.

A third computer~readable recording medium recording
the program of the wireless frame synchronization detection
method may further comprise, 1in addition to the above
processes, a program which allows a computer to function as
channel estimation means for performing 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 seguence, 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

13




arrangenent of the node-B according to the enbodi nent o30Janheypo@&sent

I nvention; Fig. 3 is a flowhart showwng a wireless frame 15
synchroni zati on determ nation process performed by correction calculation
means shown in Fig. 1; Fig. 4 is a flowhart showng the wireless frane
synchroni zation determ nation process perforned by the correction

cal cul ation neans showmn in Fig. 1; 20 Fig. 5is a flowhart show ng the
wirel ess frane synchronization determ nation process performed by the .
correction oidicarmEinasriowdrs dHmamining gthethar il®t $id YVeeqRPEHOW ng t he
wireless frame structure of an uplink DPCCH in the CDVA nethod; 25 Fig. 7
i s a view shioniGfy g% ING 99 tthmthagkss ofvitacaded Npilak tddt a sizes of an
uplink DPCCH are 3, 4, 5, and 6 bits; - 14 30 January 2007 Fig. 8 is a
vi ew showi nglifiaraatsian RA% oree e fusnavpianst defiefrdiniag ghethET il i nk

DPCCH are .7 and_ 8 bits; Fig. 9 is a viewshowng the wireless frame 5
structure cﬂs%gﬂ?¥nﬁ97ﬂpﬁﬁ§§é¥qq?ﬁtﬁ?ﬁﬁﬂWQQRﬁqﬂﬁﬂéﬁﬁ%f 1f0cﬁé°5'ypém/shomﬁng
the transition.,of a eneral wrel ess .fra synchraoni,zat i ection
method  Bn (HEICHORRA D Al oS AR DRt dth & Ve8 05t | ons of 10
i ndi vi dual iigps iQKCQ9nneI estimati on neans used in sinulation; and
_ information.

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 tco the embodiment of
the present invention;

Fig. 3 is a flowchart showing a wireless frame

.15  synchronization determinafion.process perfdrmed 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;

] ."14"



Fig, 12 ijs a graph in which the sinulation results are3plaouigd®idd a

hi st ogram Description of the Enbodi nent 15 An enbodi nent of the present
invention will be described belowwth reference to the acconpanyi ng
drawings. Fig. 1 is a block diagram showi ng the arrangenent of a node-B
(wirel ess base station) according to the enbodi ment of the present

i nvention. 20 This node-B according to the enbodi nent of the present

i nvention includes baseband processing units 1 and 2, and a recording
medi um 3 connected to FHg-b&disand vigWosbowilng wialod PiinpaZterReé paseband
processing units 1 and 2 can operate independently of each other., 25
Al t hough t heWheBethealpdlaitngats Ehzes @ﬁbghﬁnﬁﬁ%lﬁﬁsD?ﬁﬁﬁtQﬁebas%%%nd
processing units 1 and 2, it is easy to use an arbitrary nunber of
baseband 15 83Bi¥8nuary 2007 processing units, and give individual

circuits and neans in_these haseband processing . units in_th me
arrangenents as the ba&dfan 6Fo€e¥§?ﬂgsﬁﬁwﬁggl%gﬁdwire;ﬁgﬁn%F%%Eig. 1. 5

21 havi ng pathrBRGREeohokhg HbHR PtCR L ep B RrARENR: ("1 ana
23 connected to the p?g%_cqgt%%egg?%g§ ;ﬁoﬁgggigheaggaﬁ?g@@g ggthnatlon

- nmeans 14 and 24 connec tot . capture | means 12 and 2
respectivel ygo {88a PagePandsRr PEER6 1 SgnchPbhSzAt #0H deBb80ibAChEER0A

synchroni zation determ nation
' in the CDMA method;

Fig. 11 is a view showing the conditions of
10 - individual items in channel estimation means used in
simuiation; 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
‘érrangement 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 .
inﬁention 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
l.and 2 can operate independently of each other.
25 | _ Although the nbde—B-according to this
embodiment has the two baseband processing units 1 and

-2, it is easy to use an arbitrary number of baseband

- 15 -



circuits 15 and 25 havi ng decodi ng nmeans 16 and 26 conngefadaty@0bhe channel
estimati on neans 14 and 24, and correction calculation neans 17 and 27
connected to the 15 decoding neans 16 and 26, respectively. As shown in
Fig. 2A, the path capture neans 12 .includes a captured path allocation
unit 12a which arbitrarily allocates a tenporary captured path near a
propagati on delay which is set froma 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 presessingndnataoranll gavh dagiuiduahi¢ciftEbithi ahd peaisrns a
normal path capture process for an input signal froma signal |ine 100.

The pat h captior hasgnbagsbapdhpsochesingeunitanyeneime . sdthe pat h capture
means 12 and 22 also have interfaces with the channel estinmation neans 14
and 24, 16 a3pangamgrys2as7thanbasehabfepregessmgremitsnl odndapt ured
paths to the _channel _estimation nmeans 14 and 24 via signal lines 111 and
121, respect #heV). 1B Fiflerfore, the path capture mneans 12 and 22 have

of the it ormati on of TPEpPARERSRA RESFESENBI,IPHLE, AoRA; ZnePEL aReans 13
rack transt BF CeBReres GHECOSEE TL apdnat Prriid St Geubsr HEREE: el .
%3 ;hgit | Lf’b%t? %rﬁﬁ"i%?% eg%gﬁréﬁﬁcﬁyﬂf%gféf%éé)ﬁs TFL008 5$! QGnfELELEN Nati on
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 determinatiop
circuits 15 and 25 having decoding means 16 and 26
éonnected 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 1l2a which
arbitrarily gllocates a temporary captured path near a
propagatibn 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_nofmal 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

interfacés'with the channel estimation means 14 and 24,

- 16 -




determnation by an SIR (Signal-to-Interference Rati o), 30émarnioon
receiving a signal froma state in which no upward signal is input to the
path search circuit 11 of 15 the baseband processing unit 1 in the node-B
(wireless base station), the path capture nmeans 12 reduces the pull-in
required tine before wreless frane synchronization establishnent, and
holds this time wthin a predetermned tine. 20 The path capture. neans 12
and 22 have the function of allocating a tenporary captured path near a
propagati on deflayraesfér othe lmdérmpphoatof captineed nomichd tdetheas W rel ess
link is set froma state in which no upward signal is present, thereby
reduci ng t hechanreltepeimaion meams batéands2éapiarsitbnadh tines chke, the
nunber of paths to be allocated for tenporary capture is equal to. or

smal'l er thanm@Rfeldbxi FesRecikibeelnd poartharmopd, Jihe R3LIPOCAPLYHE ch can be
captured. However, this nunber need not be any predeterm ned value, and
can take a VBPERSol2 1and ¢ thaypipterfages. wikh sHewPath figgc®B the path
track transfer 5 neans 13 S a storage unit 13b for storing the

i nf or mat i%on branster H“‘fft“&’ns?ir?’ai %qor’ﬁ?%"%twm?ﬁé’ s 12 via the
signal line 112 _The path.track _transf.er s 13 -also has a co ni cation
unit 13a m*%ﬁoﬂ%ast]a(ﬁn i‘% e‘?afpa%%r‘?é tBF TR g‘giﬂ“ir %‘t ST ns 23,
and, if the 208 HPCLS U Ald dr RO iroHAdh 'Sk GHtLue

“processing, transfers, via a si
transferred from the path track transfer means 13 and 23

via signal lines ;12 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 proéessing unit 1 in the node-B (wireleés.

| base station), the path capture means 12 reduces the
pull-in required time before wireleés frame
synchronization establishment, and holds this time
within a predetermined time.

20 Thé 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 preseht, 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

- 17 -




line 200, the stored path information to the path track30Ismangf607 neans 23
capabl e of processing. The path track transfer neans 13 has the sane
arrangenent. 15 On the basis of the path information transferred fromthe
path track transfer neans 13, the path track transfer neans 23 transfers
the path information to the path capture neans 22 via the signal |I|ine
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
i n the node-#1hehfoansbaacaptaredy eriowangr ol thisenwebér tresk notartss er
means 13 or 23 stores the state before handover, and transfers the path 25
i nf or mati on 20Ythtedeterninednvakudharmid cgan otakiea voke mbus path track
possi bl e. When different-frequency hard handover or - 18 30 January 2007
non- br eak hat¥hbndBeER) cOFt¥eis to be performed for a call currently
bei ng comuni cated in this Bath track transfer nmeans, if this resource

cannot be processed QUéS FB.WHeiﬂeE%%ni%ﬁwthﬁrﬁéﬁgsEE?FFt?r%FS%%Eh node- B,
tesourced | eans “Tackef R firtee i LY Aok AR R e or i ginal
new resour el tEoRnEL 80 of 1 SR Snehftcbardod Bt b At Vel ot s
capt ured and,sipL eﬁiﬁéh&@réﬁm 1ifsSOo £e af}ijetﬁ?tl{'%k'o‘c paths to be
transferred to o .
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 prbcessing 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 l_ On the basié of the path-infofmation
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 fo make
continuous path track poséible.

When different-frequency hard handover or

- 18_




the new resource is O (unit: path) or nore, and equal - t80Jaanarg2a0dT er than

t he maxi num nunber of paths, on the basis of the state of path capture in
the original 15 resource. As shown in Fig. 2C, the channel estination

means 14 and 24 include an estimation unit 14a and RAKE conbination unit
14b for perform ng channel estimation and RAKE conbi nation, respectively,
for paths captured 20 by the path capture neans 12 and 22, and an SIR
measurenent unit 14c .for nmeasuring the SIR for each slot. The channel

esti mati on reksbepknard handoven Ferferal comimi RatPoREQRed TR vhi ch has
an interface wth the decoding neans 16 and_26 in the synchroni zation 25
det er m nat i dftb} reFEeNYLY PRing compnnicaigd in tHals 1 dei@fithed pil ot

data sequence and_ the SIR npasurenent results of di vi dual slots via
signal 11 nectBaNSEeR) meaRs, IO LS mesopkra Sannek, b¢ PTqtRs 4 (s

T I’ 14 d 24 f h . ' | on, K ' i on,

and SR meadtr B RS EaR R IO LY S freaRl adi R o
| e SOt . rmation
Dy [ adim B A ol ehfidud] B haEAED e HEAGSRAAG YN L0 L

node-B by the pa cdpture neans an neans.
in Fig. 2D, J‘;%r i r@@%ﬁ] andry, 36,4 hcldule, aggleqading unit 16a for
decoding the 1 g%ﬁ%gg%%%ine 5%?%t é%a é%quence'o tained by the channel
estimation nRAtrmdt K Cdbtiih Ay A aFiYinal resource is stored,

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 aAcommunication unit }46 which has an interface
with the decoding means 16 and 26 in the synchronization .
25 determination cirduits 15 and 25; and-transfers the
RAKE-combined pilot data seguence and the SIR

measurement results of individual slots via signal lines
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unit 16b which cal cul ates the average per w rel ess fran¥) Janhary2605| Rs
~measured for individual slots. The decoding neans 16 and 26 al so include a
communi cation unit 16c 15 which has an interface with the correction
calculation neans 17 and 27, and transfers the decoded pilot bit
I nformati on and the average SIR information per wireless franme via signal
lines 114 and 124. That is, the decoding neans 16 decodes, in the 20
synchroni zation determ nation circuit 15 of the baseband processing unit
in the node-Bl3témed REKE- conbi ned pilot data sequence per wireless franme
obt ai ned by the channel estimation nmeans in the path search circuit, and
measures the average SFRapeisw kbeesbannateespbnaticmoneans B AERPE the
correction calculation neans 17 and 27 include an operation unit 17a
whi ch, on thétpRerkomr ehpnnmb-¢F Fhpatioy ; KD igapbixmticy amu&IR 2007
bit information decoded by the decodi ng neans 16 and 26, cal cul ates
critical valRRSUESRE ST fACH 3Lt R e iRAF IR e B tecti on pil ot
error allowable bits" and 'the nunber of post-correction.5 forward
ot ot ect | 8n_ pEPETERA En SRR 1 (Ghe Ao dll Serta it S el e
synchroni zat,i on .determ nation is actually perforyred, from araneter "the
unber Cof - TR dAddsithe "G ] e RS Y S BatRS e
nunber of bqﬁﬁggi Ct ] | 410t r I bits" and "the
- nunber of for rcfcgp%%l%t idgfrﬁlpé]#ol? %%%]? t:.gaH owa I"Eeagl)%'s" by using a
correction cal cul ati OmdrBifidh in Fig. 20, the decoding means 16 and

26 include a decoding unit 16a 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 pilot 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 one-wireless-frame pilot
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represented by equation (1) to be presented later, and 30 Jguhgt2007 t
determination unit 17b whi ch determi nes pil ot b|t reception OK/NG with
respect to "the nunber of 15 post-correction backward protection pil ot

error allowable bits" and "the nunber of post-correction forward
protection pilot error allowable bits". The correction cal cul ati on neans 17
and 27 also include a storage unit 17e which stores the 20 paraneter "the
nunber of standard slot format pilot bits" and the critical values "the
nunber of babtiwaidfopmationi dacpikdt bgr the dbtodabyemeans”lanandthe, nunber
of forward protection pilot error allowable bits". That is, the storage
unit 17e stocedcuhetegscpitinalevalupe fNuhbenumbestafidard sl ot format pil ot
bits" based on the nunber of pilot bits in the uplink DPCCH (Dedicated
Physi cal ConPpP8lt- Gﬁﬁﬁﬁ@t}OﬁebaﬁKW@F@sQereQDiQBthl9t2@9#0rfrane when an up

slot format to_be used is to be changed _and all the 15 slots of one
wirel ess frafélarebleckiteq, anﬁndtPﬁenﬁwpﬁFcaf PeFtieCoOrRechiMBer of

PE‘EE_B’?[? EFSﬁfv%&faeggﬁge?ftrmeg,ieﬁ?’%ﬁr?a?%@iow able Gt a0 B B 'Elt o
bi 15" Tor - abEeRntiPRGeprPbEo: rePBRCRYREREREL 43Rtk SreEFhfiafiof 70 ©
cal cul at es tQ§O§E£BAEf§ %%ﬁg%+g§s £8ﬁ Qgﬂgﬁ%ggﬁﬁﬁgﬁﬁhgoﬁﬁﬁﬁéfO&fbaCkmard

protection pi errort af € bl
standard slot format pilot bits" and critical values

"the number of backward protection pilot error allowable
10 Dbits" 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
bilot bit determination unit 17b which determines pilot
bit reception OK/NG with respect to "the number of
15 post-correction backwérd protection piiot error
allowable bits" and "the number of post-correction
forward profection pilot error allowable bits".
The correction calculation.means 17 and 27
also inclﬁde 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 i?e 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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of post-correction forward protection pilot error all oWakinearp2067 for
actually determning pilot reception OK/ NG from"the nunber of standard
'slot format pilot 15 bits", "the nunber of backward protection pilot error
al l owabl e bits", and "the nunber of forward protection pilot error _
al l owabl e bits" in accordance with the actually received pilot bits per
wreless frane. The paraneter "the nunber of standard slot 20 format pil ot
bits" described above represents the nunber of pilot bits per wrel ess
frame in thefwame|wdssn famnep siotudamatoftd e wEadkisDROCHeashginged i n
Figs. 6 to 8. Fig. 6 shows the wireless frane structure of the uplink
DPCCH i n t hearGDML hretlhdi5 FBlptsy chome piimstles:s fyjamep @mee resedied -t he.
Npi |l ot data sizes of the uplink DPCCH are 3, 4, 5 and 6 bits. Fig. 8 shows
pilot bit pendeths Ghidhicale wWliveot” e auibass off baekwasld nk DPCCH. - 22
30 January 2007 are 7 and 8 bits. Referring to Fig. 7, bit#Q and bit#1 of
Npi | ot 3, HEGReqHPniRikohiengay gllowabls thds hitior dedegpdningng bt #4
of Npilot =5, and bit#l, bit#2, bit#4, and 5 bjit#5 of Npil ot, :t6 are frane
synchr onPzatRihPtwd?bis TefRP L e Pk d—‘bé‘tié?eﬁieﬁé e 7 lzation
~.synchroni zatjon. Likew se, referring.to Fig. 8 RQi.t#l, bit#2 _bit#4, and
DT 145 of NpIqTETERSAPIL aRd e £ Lipiiiats valiiey ey PP Ofor © B are
frame synchrgni | é¥# égg. q%t ' I gless frane
“synchroni zatﬁ)%yn“i.aaﬁdn%&%}és)e.r %h ?’n‘gﬁ%% iat(h%g{at%g@ngﬁquher O?ﬁan t he
' determining pilot bit reception NG.
The operation unit 17a calculates the critical
10 values "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 ﬁackward‘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 Dbit 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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~franme synchroni zation words are "1". O these pilot bit3panuay?6)7sel ection
.can be performed fromfield information (slot format#0, slot 15 fornmat#2,
and slot format#5) corresponding to a normal node (the nunber of _
transm ssion slots per wireless frane is 15 tinme slots). That is, "the
nunber of standard slot format pilot bits" is 90 (unit: bit) if slot
format#0 is the standard slot format, and 75 (unit: 20 bit) if slot
format#2 or slot format#5 is the standard slot format. Al so, the
correcti on careutaanangnpans. 17 and 27 include an SIR determ nation unit
17c for determining SIR determ nation OK/ NG by using critical values "a 25
backwar d protection S| Refkreihgl ovEige" 7antdit#0f andabit#prof Mpiket SI R
threshold value" with respect to the average SIR information neasured by

t he decodi ng=n@anbibk$l3andabit#y eDHOPLIGt andt 261ty dtiidot it#3 .
calculation nmeans 17 and 27 further include a synchronization

est abl i shmenenddeib#fi aft NBhlehi T o7 Enfhi Rhtibt Hitires %é’tﬁrera’%@ state 5 in

which pilot bit reception is OK and SIR determinatjon . is OK continues for
2 prodot & m REETS ARENBAIPEET byArRisTRAS SYRCITA AR T L o

frame synchronizatign, backward, protection steps"” state conti nues
Aed e

. 1 f, thi.
for the prede¥® eF?ﬁﬂ%n%éV} b Bl 20 m %9%39&&#%#%5'\M rel ess frame
synchroni zation estabfighient 3. defecigdiy pig. 8, pit#1, pit#z,

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 sYnchronizationf
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 to 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 bit) 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 17¢ for determining
SIR determination OK/NG by using criticai values "a |
25 Dbackward protection SIR threshold value” and "a forward
protection SIR threshold value” with respect to the

average SIR information measured by the decoding means
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Furthernmore, the correction cal culation neans 17 and 270 fmuenyr2002 whet her
.a state in which pilot bit receptionis NGor SIR determnation is NG
continues for 15 a predeterm ned frane period, by using a critical value
"the number of frame synchronization forward protection steps". If this
state continues for the predetermined frame period, it is determ ned that
wireless frane synchronization pull out is detected. 20 Also, in the
baseband processing units 1 and 2 in the node-B, the correction

cal cul ati on méamndi?2éand 27 in the synchronization determination circuits
store, in the storage unit 17e, the critical values "the backward
protection SIR thresholTdey gogeckion cadcpdatdopamgapsoldcar8n?®dl R

threshol d value" for perfqQrmn SIR determnation, OK/ NG with respect to
the average §Pﬁthﬁ€rlaP}Bﬁ%s§ gYﬁﬁBrEQFEﬁFé?%deﬁyaPﬁésB@%BHing means 16 24

30 J 2Q0 d 26 in th hyonj zat | det I nat i ' its. Th
Storage. uni ¢ dergrhagaERancRLECLY 8, hagh phe iR b Crodr state ' T
hronizat i : . " : : :
Syncnr oniSat FBnvBLEl BhTeEr BLE ELRRRePRETe 08w FFR 1 ARr b BRon "o
ti e nati ; . ti h
pr odet er m ned ™t PAREPRSTPAE S5 Enkears PothHESTHA ReFlodEd of 11 ame
synchronizathg@ngoawgfgtigagt@g%ﬁgnngﬁ@pﬁﬁmﬁég Seteeiheg wireless frame 10.

synchroni zation pull out when the state in which pilot bit reception is NG
or Sl R det er gyHahteRikatNon COAERRELE protection steps". If this

state continues for the predetermined frame period, it

10 is determined that wireless frame synchronization
-astablishment 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 predetérmined
frame period,.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 valueJ and.”the :

25 forward protedtion SIR thieshold value” for performing
SIR determination OK/NG with respect to the average SIR

rer wireless frame calculated by the decoding means 16
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for the predeterm ned frane period. The critical val ues30{dweamy26ber of :
backward protection pilot error allowable bits" and "the nunber 15 of ;
forward protection pilot error allowable bits" described above are 0 (unit:

bit) or nore, and do not exceed the paraneter "the nunber of standard sl ot
frame pilot bits". The critical values "the nunber of 20 post-correction
backward protection pilot error allowable bits" and "the nunber of
post-correction forward pilot error allowable bits" as the output results
from the cormadt Réninakthel syhohronsipstior deséandimwadeiodhycbolkPtdsot revise _
(EPilot x Pilot_receive)/Pilot_stand (1) 25 30 January 2007 |In equation

(1), the solution is rdbedetorkiet antite17pehassthaehorithoabevalue .
EPilot revise is the critical value "the nunber of post-correction -
backwar d prof'&bei onmbpr| of Erame syhchmphizatien hackwaed nprdeechbion
post-correction forward protection pilot error allowable bits", EPilot is
t he paranet eftepEé forbaetestbagkwhraleps of Bane oy prEentzabion| | onabl e
bits" or "the nupber of forward protection pilot error allowable bits",

Pi | ot _rec®i vEStEPLAEIREAbeYNeR Bheottatesip ettt PitPEdPbhe wirel ess
frame. and M LoLoeiantl Sok "End b AREhSEernt N STORL G SRPARLEL S' o
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”
deSGribed 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
.ee (1)
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In the process of calculating EPilot_revise of equati oB0 {ahuaryt2087 sol uti on
may al so’ be rounded down or rounded up, instead of being rounded off, to
the nearest 15 whol e nunber. The critical values "the backward protection
SIR threshold value” and "the forward. protection SIR threshold val ue”

fall within the range which the average SIR per wireless frane neasured by
the decoding neans in 20 the synchronization determ nation circuit can
take. The critical values "the nunber of frame synchronization backward

protection stgpsquationt (E), ntiidesovht{isRNEs Sydwidedi gof i g oy war d
protection steps"” take a value of O (unit: step) or nore in .25 accordance
with pilot bhétarestpihole GhlimbeandERL bt dedetse nbd | tire @Y NG cdlhe recordi ng
medi um 3 stores prograns for 26 30 January 2007 inplenmenting the
processes of vaheei Hithe i nemibe meaf spos t - ¢oerdesibdm i @rwoet pretegiion 1 and 2
descri bed above by wusing a conputer (not shomn) and the prograns are read
out fron1th|Ble¢¢QmEQer¢lqmﬁbh¢nbhgsfh@rp theseembe® o t he baseband
processing units 1 and 2 and executed. Figs. 3.to 5 are flowcharts show ng
a wirel eSs P@ﬁﬁec%mﬁw Z%W@&@W%%?%@&%%&@%rﬁ%mlﬁ/ t he
correction cal cul ation nmeans 17 and 27. The, gperation of the node-B

accor di ng tobjtT'l% en%%’dlr%rﬁs 01F ellﬂa’c“"f’féeiﬁﬁ%se e |W%‘?ﬁ’fcﬂ’?fvﬁqcfk"f?éwexpl ai ned
bel ow wi th f £&&t'ion t1§)1 o error a.'ll.slowNObfe t‘t:b:f:"’l:s'I p,rtq{:esse%e]p 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 soJ.ution 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 thresﬁold value"” and "the forward protection SIR
threshold value" fall within the range which the average
SIR pe; 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.o (unit: step) or more in

25 accordance with pilot.bitlreception OK/NG and SIR
determination OK/NG.

The recording medium 3 stores programs for
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Figs. 3 to 5 are inplenmented by executing the prograns 3&iaanag 2007t he
recordi ng medium 3 by the conputer for performng the processes of the
baseband processing 15 units 1 and 2. First, in the node-B, the maxi num
nunber 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 nunber of
tenporary captured paths 20 allocated near the propagati on delay set from
the host apparatus to the node-B when a wireless link is to be set froma
state i n whi bhphememting rike pogEsssntof sthseindivEiyainimeansatdf) . Al so,
~paranmeters and critical _ values to be processed in the synchronization 25
det er ni nat i othei baserand prewe IEing diEs cktawh 2 clgsanifiabbaygnPyl7 and

27 are predeterm ned. As described above, the paraneter "the nunber 27 30
January 2007USHRY s PRMBPYLET oknGtorshawpl | Andjthe REQITNS AT EERE rom t he

‘field information (slot format#0, slot format#2, and sl ot format#5)

correspondi P oE¥PR HolsefomRites £O% RETERTRING SEhe AROGESS TR of the
upl i nk CI}£HI this 5 enbodi nent, slat for if i s. sel ect.ed, as the
st andarc[i]g s e%?%‘??“%rﬁf“‘ifﬁesﬂlﬂrﬁ’&i‘b‘f Lt P FFGBRY pilot bits
Is given as 75 (unit: fi %.mgh? cLi icqé val .u "t%% QHﬂQe ,qg Pagkyar d
protection pilot errorpéié bwabr 2 %!%Ee _Jh%‘%}i‘%ét%u %r Oa.{o Forvar d
protection &*f%ﬁ? eéé}&éh@éﬂ%‘o% Ridisraiite i dif fhdddiid pddidoena By e and
must not excee h

the correction calculation means 17 and 27. The '

operation of the node-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 impiemented 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, apd 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'td 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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paranmeter "the nunber of standard slot format pilot. bb@® &Hhuadyr200hi s

enbodi nent, "the nunber of backward protection pilot error allowable bits"
and "the nunber .15 of forward protection pilot error allowable bits" are
given as 10 (unit: bit) and 15 (unit: bit), respectively. The critical

val ues "t he 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 nmeasured by the decoding neans 16 and 26
can take. | nofhstaedbodi sdnt, forhet bat&babilitpl otent bensSl&-tadethond
value" and "the forward protection SIR threshold value" are given as 0.0
25 (unit: dBfrhanfieldoipfnrnatie)y, (sbeopetormatyo. Thbotrfermat#dalard "t he
nunber of franme synchronization backward protection steps" and "the 28
30 January 2889t formel#s) FeEReSRYPRHRSnT2atPenneERALIMORE oiRcERBN  steps”
are set to a value of O (unit: step) or nore in_ accordance_wth gllot bi t

reception CKWREP&ﬁESSFF@“Be?EFﬁ?E%E?oﬂfCi?ﬁKPpiﬁDFhpgcgﬂbod¥ﬁeﬁ? "t he
nb f f h k d h
5 "
aurber Sforahﬁ"Ewéﬂﬁorngiaf%ﬁ% $arie preles ?gtéggii‘%ggéi?%aﬁgve;ngs 2
Fecei ved i1 SE0E; ErheE. Lapd, FPle alREE bk Ednatd CERE EEAEN  "hoans 16
and 26 in tﬂfl§¥n85£99'Eétb99e935§rﬁ3n66ﬁ99:Cbif?lts 15 and

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". 1In 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
A20' threshoid 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 thresheld 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 protectlon steps” and "the
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:

25 i,s set to 90 (unit: bit), i.e., set to slot fornmat#030ednubdye0b7 el d

I nformation corresponding to the nornmal node in the wreless frane

“structure of the uplink 15 DPCCH. Under the above conditions, the operation

of the node-B according to this enbodinment will be described below wth
reference to Figs. 1 to 5. In the operation of this enbodi ment, processing
fromthe 20 setting of a wireless link froma state in which no up carrier
is present, to the detection of synchronization establishnment in a

wirel ess framembgnc lofoficastel Gynoaiosriratdbnofopwasasprockettienexpl ai ned.
When detecting a normal path for an input 25 signal fromthe signal |ine
100, the pat stepst'uegemsers tol2a vialuee ofadh (sedtechstepduor mérstimts a
capture process by using tenporary path positions allocated near 29 30
January 2007acpﬁ€dﬁpéﬁa§é¢ho@1d@ﬁa$i§srﬁ@ﬁﬁténueoﬁéﬁﬁtHadsSIKhe pat h

capture neans 12 operates %* this nunber of tenporary captured paths until
a nornmal pat Heterpipation ORMNG.padR thjsupmbpdament? [thasrerker @#Hr mati on

e erred 1o SEBe RERCRRPBAABLIGH CROKERAG DEPFoCbIPRCOERARRCIAGSt | Mot on
T ae \ shhE aBER o, BEebh pyiReB et R s 15 vi o
the signal lgegpélzaréngﬁﬁgﬁrggnﬁe(ﬂ%E@:tQ§335pgﬁg i&f?ﬁﬂgﬁiogtep), |
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#o-_
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 a normal path'for an input
25 signal froﬁ the signal 1ine 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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transferred fromthe path capture nmeans 12, the channel 30dsmiang?@0Gn neans
14 perforns channel estimation, RAKE conbination, and SIR neasurenent for
each slot, and 15 transfers 'the RAKE-conbi ned pilot sequence data and the
SIRs of individual slots to the decoding neans 16 via the signal line 113.
The path track transfer neans 13 stores the 5-path information transferred
fromthe path capture neans 12. 20 The decodi ng neans 16 decodes the

RAKE- conbi ned pil ot data sequence obtained by the channel estimation neans
14, and cal coheat psophgatienagelapeaswretbessceé rpoeibionhe SIRs patdsured for
I ndi vidual slots. The decoding neans 16 transfers the decoded 25 pil ot
bits and thecaptrhigenSamspd? Qprerates byahkis onwumer cof r bemPORALTYAI cul ati on
means 17 via the signal |line 114. By using the pilot bits and the average
SIR - 30 30093ﬁ9593 pabhs pREidi Renergalrpakht+anseREVERC T r ofR® he decodi ng

neans 16, the correction calculation neans 17 first refers to the
wirel ess fraﬂétgyﬂﬁﬂF%ﬁ?;%??Bﬁ L afEaB?f?ﬁé IpheEpat ey %?é@@ﬁing frame
(3L, St 31 Ehlrudba Sothicl bR HpeSA00E: Sl 08, ARoAEb LR L £, [0
et R, 8 0 o FRRES HOTaE S AR SO ERRRGL TS Lo te
lt ihgki inist lal SLALENAELER) o thé Shafthe1 BLEEd LD RSO PIY heM rel ess

signal line 111. The path capture means 12 also

transfers the 5-path informatidn fo 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
étores the s-péth information transferred from the path
capture méaﬁs 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 ihdividual
slots. The decoding means 16 transfers the decoded

25 pilot bits énd 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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set fromthe state in which no up carrier is present, 8Mimusg200Ng is
processed as new setting, so the correction calculation neans 17 sets the
setting type to 15 new setting, and cal culates the critical value "the
nunber of post-correction backward protection received pilot error

al l owabl e bits" by the cal culation nmethod of equation (1) by using the
preset paraneter and critical value. 20 |In this case, the critical value
"the nunber of backward protection pilot error allowable bits" EPilot is
10 (bits), tperpaisakées fidme ntirdesfafredtfrgnrihe sleatodiorgrateanms! ot bits”
Pilot_stand is 75 (bits), and the nunber of pilot bits received in one 2.5
wirel ess frah@e, (thetcéorest #on ofaldel aipl omineRECH)7 Hintsdt redzgisvdoi s 90
(bits), so the critical value "the nunber of post-correction backward
prot ection ptln@twmel%s Jewrreg ysyogvrogization | s ©bhitthe EPil ot revise
Is EPilot_revise = (10 x 90)/75 = 12 (bits) The correction cal cul ation
means 17 setbmmediatelyprgceding frane NHHAR F MbFitordlecti on backward
5 protection pilot error allowable bits" to 12 (unit: bit) and the nunber

of pil ot derr.or PItS i nSTRES gLk otRys peRkedimert E@%d@ﬂ%@aF nEtERhS: bit),
orinle s b Pl S b (0o e coec oo
error bits 'ﬂ}éé‘es&%?g?dse@aﬁé Brélilthe SEHENG statle®P 31 Gl F1O- 4
correction calculation means 17 refers to the setting
type after setting the wireless frame synchronization
10 state to the initial state (Step 89 in Pig. 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 célculation 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 pilot error allowable bits”
EPilot is 10 (bits), the parameter "the number of
standard slot format pilot b;ts“ 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 20 (bits), so the critical vaiue "the

number of post-correction backward protection pilot
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In the above exanple, "the critical value: the nunber &) Jgmaady-2007rection
backward protection pilot error allowable bits = 12 bits", and "the nunber
of 15 pilot error bits in the decoded pil ot data sequence = 10 bits", so
the determnation result is YES, and the correction calculation neans 17
sets the average SIR per wreless frane at this time to 0.0 (unit: dB)

and determnes "the critical value: a backward protection 20 SIR threshold
value A (h). 5 an average SIR (d) per wreless frame" (step S11 in Fig.

4). In this exzopl alldwhblerbitstl Evaloe: réWese bbgkward protection SIR
threshold value A = 0.0 dB", and. "the average SIR per wireless frane =
0.0 dB so the 25 deter BPadbitomerdsel & (30YESI0aNEAS thelZotbEs) on

cal cul ati on neans 17 perforns processing by which "the nunber of backward
proj ecti on steps in t h&hpr eogmeciron3galaniiatyor0dFans ektei setisfthee = t he

nunber of backma[dgirotectign steps held in the preceding received frane +
1 (steps)" (S¥épicaiovahuei gthe)numper wE peoeeaetrrRetian Lﬁﬂiﬁ?@rrd)f
backward 5 protection steps held in the preceding received frame = 0

the nunbd OPEPERGHLSN PIERE BRERTAAHLOFORER " SHpk? | QL {uhAE) si ep)
o backver P ofSe TORPSE pf ThLTf SRRt oty ol Vs deEd iadhe | |
critical val ygia (D6 UIBET: S Do ofudd b 6 Mo EUAREAR DR ¢
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 seqﬁence = 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: dB), 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 dBﬁ. and
_“the‘average SIR per wireless frame = 0.0 4dB", 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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Fig, 4). In the above exanple, the nunber of backward p® ddneatyi2007 steps in
the present received frame = 1 step, 15 and the critical value: the nunber
of frame synchroni zati on backward protection steps = 2 steps, so the
determnation result is NO and the correction calculation neans 17
perfornms processing by which "the wreless frame synchronization state.in
the present 20 received frame = the initial state, the wreless frane
synchroni zation state in the preceding received frane = the initial state, .
and the nunbeecefivedckwamd grthechimbersbEpbatkwabhd pretedtbonrevepyed
frame (1 steg? = the nunber of backward protection steps in the received
25 frame (1 &edg) in( theppsecedingi yecejvednfirame ur nk (stepskd Gitew
determ ne wireless frame synchronization in the next received frane. 33 30
January 2007512| int Ré9ededermi nation results are NOin steps S10 and $11,
t he nunber of backward_protection steps in the present received frane = 0
step is set (step S13 R thi§. pEpcesgiad,nhébel BwrhayanEcbackward -
det er mi ngt-i on éﬁ E steg $14. Igdtgis enbodi nent, an operation foll ow ng
the flows sRERheFRIERgSteRs ehd| 1nEhe oPReGeTing HeeCHIPRESEFME 6T the
next receiveg féang The corregction .ca#c Iatiq? an§317 foILgms t he sane
process path-as>70 %%o@%m?%Ft Prottes ngr?WPs %é?%ﬁ# HATEYLHPD 5nd t hen
performs progegsingsby Wahfp: "diSp PURELE BRSKYAL correction
calculation means 17 determines "the number (i) of
backward protection steps in the present received frame
10 £ the critical value: the number (j) of frame
synchronization backward protection steps" (étep Si4 in
Fig. 4).
In the above example, the number of backward
protection steps in the present received frame = 1 step,
.15 and the critical value: the number of frame .
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 recelived frame = the initial state, the wireless frame
synchronization state in the preceding received frame =
the initial state, and the number of backward protection
steps in the preceding received frame (1 step) = the
o ' 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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protectian steps in the present received frane the: nusbemnuafy.Zoatkward
protection steps held in the precedi.ng received franme + 1 (steps)" (step
S12 in :15 Fig. 4). In this processing, the nunber of backward protection
steps held in the preceding received frame = 0 step, so the nunber of
" received frame backward protection steps is 2 (unit: step). After that,
the 20 correction cal cul ati on nmeans 17 determ nes "the nunber (i) of
backward protection steps in the present received frame z the critical
val ue: the nunber (j)  df fuhemdeteyndhationatresnlitac kwar Hophiat eekpen st eps”
(step S14 in Fig. 4). 25 In the above exanple, the nunber of backward
protecti on sttdsand Shits thanpumb@rsoépbackwdrdhprotecticnl svepseint he
nunber of frane synchronization 34 _ 30 January 2007 backward protection
steps = 2 st &p& P¥esent geceiviedaframeresl| step ¥ESsetnbstér 8b3riwti on
cal cul ati on neans 17 perforns_processing by which "the wreless frane
synchroni zat &8 -sttareaPf the Sfﬁﬁe%@VSD@@§eF9eﬁh¢r%ﬂﬁeﬁm%W®Eh¢%niQalion
establis nt, th wi rel ess frame synchroni zation state of the preceding
recei ved 7 r affteR g}ﬁchronization establ i shment, the number (unit: step) of

the number 10 (uni t: SiBpERF BUBRHANDr oRBCOPBRALLEBsPRLPRAN B AM ng
recei ved fraﬁﬁoﬁsosﬁé%ﬁpiﬁ ﬁféfpi§léoi§ 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 Pig. 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 steﬁs is 2 (unit: step). After that, the‘
20 correction calculation means 17 determines "the- number
(i) of backwa;d 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 synchrenization
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Fig. 4), detects wireless frame synchronization. estabBi$mmrRt2007and
returns to step S1 to determine wreless frane synchronization in the next
received 15 frame. Processing up to synchronization establishnment
detection in wireless link setting and a wireless frane synchronization
determ nati on process when di fferent-frequency hard handover control is
performed 20 will be described next. When different-frequency hard
handover control is performed, the baseband processing unit 1 becones
unabl e t o cobachwartherptectéisnngteba t+hisstaps, sbethath capture nmeans 12
in the path search circuit 11 always transfers the information 25 of

capt ured nor fletepaihationt fespdthisr ¥BR.t andsttbe geaneciBonThe nunber of
the captured paths is 8 (unit: path). - 35 30 January 2007 The path
track transf€eplpEdadion gegpsslihperfeamsf prregspang PrfvhhaRi obb@ntil the
baseband processing unit 2 capable of processing is found, and transfers

the stored pHiRSLRES F&BMENSTBCRRENHERRIPPaEKALS {RakBPePTARERE 23 in the
RN AR TN KON = WAL TN R
| mormel AUt L 9keHhebBibne oL 9Rahe NI 100, T KERER! T ERUREY IR g
transferred [9.LRGeRERahbatKsPhBRFEAE 2 JE80] &3taBlfshment, the |
' -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 S15 in

Fig. 4), detects wireless frame synchronization.

establishment, and returns to step'SI to détermine

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, thg path capture meahs 12 in the
path search circuit 11 alwayé transfers the information

25 of captured normal paths to the path track transfer
means i3. The number of the captured paths is 8 (uhit:'

path).

- 35 -




operates by the nunber of the transferred paths until a30Jameyedoopath is
captured. The path capture neans 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. Al so, the path capture neans 22 transfers the 8-path information
to the path track transfer neans 23 again. 20 In accordance wth the
8-path information transferred fromthe capture nmeans 22, the channel
estimati on nmeans 24 perher patbharaek eshneFeromeaRAKE3 eeobésathen, and SIR
measurenent for each slot, and transfers the RAKE-conbi ned pil ot sequence
data and t het2anSF&srefli patlhvidfiatmatibos tntihethecbasealaméans 26 in the
synchroni zation determ nation circuit 25. The path track transfer neans 23
stores the 8ppacesgihngr nmaitod eapallbe Jafiuprgcessingt iankswnd edarid om t he
capture neans 22. The decoding circuit 26 in the synchronization

det er m nat i ohrens€ars dhedekered pakh RMrEoEBAbiARJILR| te Pafh stx@tfuence
obt ai ned by the channel estimation means 5 24 in the path search circuit

21, and cal ctrargEerpeeansetdghn pbhe Wwakh esearFhnelBFuihel 5 ®s hasured for
I ndi vi dual sgots. %Be decoding neansd%g tragifer t he decode ilot bits
and the aver 3g8eRpRd [RFOGRFEIRA N £eCqBabLR 05 PERESIH LI Nt i on means
gz g the  4feSh08bahh "Srdédss g UsiLO S NP PELQLgPI S per wirel ess frame

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 traﬁsferred paths until a:
normal path is captured. The path capture means 22
transfers the information of the captured paths (the

Zﬁis information of 8 transferred captured path, to bé
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.ﬁAKE—combined pilot sequence data and thé

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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the .average SIR transferred fromthe decodi ng neans 26, 30 idnearg@O0ECt i on
calcul ation neans .27 first refers to the wreless frame synchroni zation
state of the preceding .15 frame (step Si in Fig. 3). Since

di fferent-frequency hard handover control is perforned in this enbodi nent,
the processing is started fromthe initial state. The correction

cal cul ation neans 27 sets the wireless franme 20 synchroni zation state to
the initial state, and refers to the setting type (step S9 in Fig. 4).

Si nce differ embnkfeguredc¥rbmr thbacdptare meahsop2is perforned in this
enbodi ment, the processing is handled as intra-cell resynchronization HHO
(Hard 25 HandOver). Th&heodeeodimg cdlrculi&t 26ninekhe B8¥ncbronikatientti ng
type to intra-cell resynchronization HHO and calculates the critical

val ue "t he ndpbermgnatign gdrguhtiar) deogdepothe cRRKEcermhined kvbkeit
protection received pilot error allowable bits" by the cal cul ati on nethod
of equation 9pty gpausnag ehtappredebYpbhaneharnehdesEiPRERPDVBERRS | n this
case, the critical value "the nupber 5 of backward grotectiogpgilot error

al | owabl bi?é"1“EFPPoPaEhlﬁé?BfPs?}?cPﬁE Phr R4 eF2 ?ﬂ%aﬁﬁﬁb of
of pi Lot bi 1€vPERar RRE Flsntest FrrBecS the TLRaMPRPRAR4OREF (he upl i nk
O 0o LA SN caToP, Pt falds ehdd b LRbErchisengimber of
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 pér wireless frame and
the averagé SIR transferred from the decoding means 26, -
theé 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
-caiculation 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-frequency hard handover
control is performed in this embodiment, the brocessing
ié handled as intra-cell resynchronization HHO (Hard

25 HandOver)T Thé co;rectidn calculation means 27 sets the

setting type to intra-cell resynchronization HHO, and

calculates the critical value "the number of

-.37 -




error allowable bits" EPilot _revise is EPilot_revise = 3ADmxar9@PH75 = 12
(bits) Accordingly, the correction calculation nmeans 15 27 sets the
critical value "the nunber of post-correction backward protection pil ot
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 determ nes
"the critical value: the 20 nunber (g) of post-correction backward
protection pilot error allowable bits Z the nunber (b) of pilot error
bits in the pesbtecrp:dionabackesnd muedtdstvm SaceivedFimildd) edmont he
above exanple, "the critical value: the 25 nunber of post-correction
backward proabbevainleibibts" eby othel calewlat gn gnethicd (¢f teguation "t he
number of pilot error bits in the decoded pilot data sequence = 10 38 30
January 2007(1] Y §8ing othe cpERset paraneker and crktigad diq-he

correction calculation_neans 27 sets the average SIR per  wreless frane at
this time to 0.0 (unitIRdBpisaf@sedetentRbticaheveivei chire \RPIRET o

L4 M g S LS S S o
Ehe aver agd P0G 1 PUFELLFT GIE SSRGS Ml Gulipen b LD 1 o
L;e/s\%it Cihs,, Z{%arﬁﬂ&& N8 FOTE&GRAO 1 FH BH Y BLITR W rfa REFOT M P OCe$Si ng
(bits), and the number of pilot bits received in one
wireless frame (slpt format#o of the uplink DPCCH)
-10 _Pilot_receive = 90 (bits), so the critical value "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) énd the number of
pilot error bits in the decoded pilot data sequence to
10 (unit: bit), and determines "the critical value: the
20 number {g) of poét—correction backward protectioh'pilot
error allowable bits = the number (b) of pilot error
bits in the decoded pilot data sequence" (step Si7 in
Fig. 5). | |
In the above example, 5the critical value: the
25 number of posf-cdrrection‘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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nunmber of backward projection steps in the present rec&edafy280® = t he

nunmber of backward protection steps held in the preceding received frane +

1 (steps)" (step 15 S19 in Fig. 5). In this processing, the nunber of

backward protection steps held in the preceding received frame = 0 step,

so the nunber of received frane backward protection steps is 1 (unit:

step). After that, the 20 correction cal cul ation neans 27 determ nes "the
nunber (1) of backward protection steps in the present received franme Z

the critical (batsp?, tée thebdetérpindtiomneessyhchsoVEatawmh Yaekwar d '
protection steps"” (step S21 in Fig. 5). 25 In the above exanple, the .
nunmber of backweeetign otatenbatiorpreamst pe petsehberaverygel $iRhmer 1 .
step, and the critical value: the nunber of frame - 39 30 January 2007 -
synchr oni zat VerelRekvEFamer at cbiipnt pe pko =0 p0 s{amit: s@B) ¢ A Yet er ni nat i on
result is NO, and the correction calculation means 17 erforggaﬁrocessing

by whi ch "t heeteFmEnes " the neritient orlae: of BRekEard prRter t 5

i d f =the.njtial t i | f h i ti
oare T o hBFe arsentl A s B rork S e e T, D B ra homber
f back d tecti t i t i i d f 1 st =
the  nunber BrEHEERNT e R of Cet TR0t oE THOT I Fecel ved 10 Trame (1 step)”
(step S23 in Fig. 5), pRAifEtHEBFe! Oxanpel, Stthe dRifiALTCy¥ALE! eEReframe

synchroni zation in
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 cbrrectidn
calculation means 27 performs processing by which “fhe
. 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 S19 in Fig. 5).
In this processing, the number of backward
protectibn steps held in the preceding received frame =
0 step, éo the ﬁumber 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 protectibn steps" (step S21 in
‘Fig. 5).
25 In the above example, the number of backward
protection.steps in the present received frame = ; step,

and the critical value: the numbexr of frame
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the next received franme. If the determ nation results alelah@ry@08t eps S17
and S18, the nunber of backward protection steps in 15 the present
received frame = 0 step is set (step S20 in Fig. 5), and the fl ow advances
to the determination in step 521. Even in the processing of the next
received franme, the correction calculation neans 27 operates 20 follow ng
the flows shown in Figs. 3 to 5. The correction cal cul ati on neans 27
foll ows the same process path as above to the processing in step S18 of
Fig. 5  andsyhehrdeigatiorsbitkeandnpeotécliof bShepsat 2 prepectson st eps
in the present received frame Z the 25 critical value: the nunber (j) of
frame synchrthezdetennibatkomrdepubtetsi 8O, sen@dsthe scopra®ti¢m Fig. 5). In
this processinf, the nunber of backward 40 30 January 2007 protection
steps hel d i aataelakiendnegns ek petforagepEOCEsSing Py ovitheh nitlrer of
received frame backward protection steps is 2 (unit: step). After that, the
correction cHiEelassofrapansypshpentzatien stakentmpEhe BXe9§%2%f backward
protectiqgn ste s,in_tEe resent rec 'yeg frame Z the critical _value: the
nunber (P) oFSPLKEQ E5aRn Brthe TRhtLALKGERES pr thE T ERLSTEpEr NS op S21
in Fig. 5. _1ln the above ex #e,.th nunber backwas d %? rotection
steps (n theSPPERERRTFRbErdeat e rankh 0o Brefedlaga e ted d elE VA et he
nunber of frafe jhitial state, and the number of backward protection
steps in the preceding received frame (1 step) = the
number 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
S17 and $1i8, the number of backward protectioh steps in
15 the present received frame = 0 step is set (step 520 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 calculétion 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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synchroni zati on backward protection steps = 2 steps, so030Uimagetoornm nation
result is YES, and the correction calculation nmeans 27 perforns processing
by which "the .15 wireless frane synchroni zation state of the present
received frame = synchroni zation establishnent, the wreless frane
synchroni zation state of the preceding received frame = synchronization
establishnent, the nunber (unit: step) of backward protection steps in the
20 preceding received frane = 0 (step), and the nunber . (unit: step) of
backward probeottectionepteps heéd pnetbhdi pgecedingedeteived —£0aristep) "
(step S22 in Fig. 5), detects wreless frame synchronization

est abl i shnent, s&e#@.r eeuthe F§m§3§p081rﬂgeﬂvedrﬁrh@e2BanW@$@ss frame

synchroni zation in the next received frame. Processing up t
synchroni zat PERtEETRCBuSteRs 38 ZahUBi}: 2§G$P)det%%¥¢6nth%ta ﬁP?eless frame

synchroni zati on detern1naﬁ lBgrocess after wireless fra nchroni zati on

est abl i shnenPOIELELLPBNC 1°He§8PP5ea7bgPBﬁFm#%%sp %ec%. H?% means 12
transter @ p ?ﬁe%cﬁﬁ'gk{fﬁﬁtn%%r-sﬁtéf@% SFREF pacFRS Frardihot peRT R
patfr/c8pt r n t PTR? t??ﬁﬁ?ﬁ
Sianal 1 rom FRENSCEEAE| AREGE Naddl oI e A e e 1) 'V.”E“io
o noh e Bpchitnifhets t%ﬁ?ﬁ@wdCﬂ%%&f@ﬁ“&%“fé‘f@ﬁ%fﬂﬂ? path
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, so
-the determination result is YES, and the correction
calculation méans 27-perforﬁs processing by which "the:
.15 wireless frame synchronization state of the preseﬁt
received frame = synchronization establishment, the
wireless Erame 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 wireleés ftame synchronization in the next received
- frame.

Processing up to synchronization pull out
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to the path track transfer neans 13. In accordance w th ith&ndarpa0or
information transferred fromthe path capture nmeans 12, the channel 15
estimation nmeans 14 performs. channel estimation, RAKE conbination, and SIR
measurenent for each slot, and transfers the RAKE-conbi ned pil ot sequence
data and the SIRs of individual slots to the decoding neans 16 in the
synchroni zati on determ nation circuit 15. The path 20 track transfer neans
13 stores the 2-path information transferred fromthe capture neans 12.

The decodi ngaeteetibnléni 8 wheesy8shepaneasynohréei efidmt i on circuit 15
decodes the RAKE-conbi ned pilot data sequence obtained by the channel
estimati on nmdaber@dinddion pheceas haftarchicelesstfAdme and cal cul ates the
average per wireless frame of the SIRs neasured for individual slots. The
-decodi ng neasgng¢broninstions esbadlisBledtndetgcldOY wilkkdeed pil ot bits per
wireless frame and the average SIR to the correction cal cul ati on neans 17
via the sigfescribedibalopy uBhegpatk papbereimearmdl? hin dhg ptSIR 5
per wireless frane transferred fromthe decoding neans 16, the correction
cal cul at ion #eangh19ireuit }hief sthe b%%"%@eﬂ’%%%e?ﬁ% e ¥ oni zat i on
state of the grecedlng frame (step S1.in Fig . In this %gﬁgdlnent t he

processi ng i Erapgteny PﬁEPf??ﬂﬁ%F t%ﬁ%???ﬁ?&ﬁ% T B UMl Bg
Synchr oni zat ol 5o 855,804k SHogh Sl SPeS%d "eh il +d M RIS 07

information hereinafter) for an input signal from the
signal iine 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 estiﬁafion; ﬁAKEa
combination, and SIR measurement for each slot, and
transfers the RAKE-combined pilot sequence data and the
SIRs of individual slots to the dedoding means 16 in the
synchronization determination circuit 15. The path

20 track transfer meahs 13 stores the 2-path information
transferred from the capture means 1l2.

The decoding circuit 16 in the synchrdnization
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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cal cul ation neans 17 cal culates the critical value."the 3GJahary 2007
post-correction backward protection received pilot error allowable bits"
by the cal cul ati on nethod of 15 equation (1) by using the preset paraneter
and critical wvalue. In this case, the critical value "the nunmber of

- backward protection pilot error allowable bits" EPilot = 15 (bits), the
paraneter "the nunber of 20 standard slot format pilot bits" Pilot-stand =
75 (bits), and the nunber of pilot bits received in one wreless franme
(sl ot fornatd@e@cofle@hpilipt i mktOREGH)Wwidtelexs ricmie eaand Ay BAvegpgeso t he
critical value "the nunber of post-correction backward protection pilot 25
error all owaBIB botthe EPbroectio stajaulaiontmeans s/ vi@3he 90)/ 75 = 18
(bits) Accordingly, the correction calculation neans - 43 30 January 2007
17 sets the 8ighatalinel kb4t he nunber of post- correctlon backward

protection pilot error_ allowable bits" to 18 (unit: bit) and the nunber of
pilot error bits in th@YdﬁﬁbﬂSdtQﬁlE%lﬂEt%4§% AcEhe AEETREQ FHE . bit),

and determnes "the ¢griti he _qt correction
forward (i ot BSFi BHERIFE? SHishaned prae L1 feadiiie e oo

oo o L o St mﬂ R o o g, 0
forward protfﬁé'&i&éﬁéé@ FLARL ‘synchronization state of the '
preceding frame (step 81 in Fig. 3).
In this embodiment, the processing is started
10 from a state in which wireless frame synchronization is
'established (step 82 in Fig. 3). The correction
calculation means 17 calculates the critical value "the
number of post-gérrection backward protection received
- pilot error allowable bits” by the.calculation method of
15 -equation (1) by using the preset paramete: and critical
value.

In this case, the critical.value "the number
of backward protection pilot error allowable bits"
EPilot = 156 (bits),‘the parameter "the number of

20  standard slot format pilot bits" Pilot_staqd = 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
numbexr of post-correction backward protection pilét
25 - errorxr allowablé bits" EPilot_revise is
EPilot_revise = (15 x 90)}/75 = 18 (bits)

- Accordingly, the correction calculation means
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al l owabl e bits = 18 (bits), and the nunmber of pilot er3®rankidy00n the
decoded pil ot data sequence = 20 (bits), so the determnation result is
YES, and the 15 correction cal cul ation. means 17 perfornms processing by.
whi ch "the nunber of forward projection steps in the present received

- frame = the nunber of forward protection steps held in the preceding
received frane + 1 (steps)"” (step S4 in Fig. 3). 20 In this processing,
t he nunber of forward protection steps held in the preceding received
frame = 0 siepsets the cuibbrabfvaloei Ve fmaweed ayfivard protection steps
Is 1 (unit: step). After that, the correction calculation neans 17

det er m nes "DﬂétnGﬂﬁ§¢CQ$0¥ébaQ#WﬁnﬁvﬁﬁQﬁ%ﬁtﬂQﬁnEkﬁpﬁnﬁﬁﬁPﬂ|1 t he present
received frane Z the critical value: the nunber_ (f) of frame

synchr oni zat #bkovabhar bibs ot"e%tlt%n(%f?e‘bs"bj(*s)( ghdahe, numbey) fanuary 2007

Fig. 3). In the above exa t he nunber of forward protectlo steps in
the present P%%%FV%Hr?¥ah£B&1¥1§#§b e?ﬂﬂFéﬁRﬁ%ﬁFt 8 SRgURRC ﬁ nunber of

detorm i oROT 'Z""%"’“ k%r“%#ﬂ Gt SRt el e S
Phe. present 0&@&@%193 r$Eeohe ghne o'{ﬁziff%%v‘a?ﬁﬁﬁw% W%hlﬁét e ln
2‘reLeSS frage i%ﬁ%% fﬁ'6EE§L§t%Rb”nhRﬁeEf?%SdbE9p1&S%eb¥§€rfra”E =
ync ronlzatlon est nent
' 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 ﬁerforms 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)h (step S4 in Fig. 3).
20 In this processing, the number of forward
pfotection steps held in the preceding received frame =
0 step, so the number of recéivéd frame forward
protecfion steps is 1 (unit: step). After that, the
correction calculation means 17 détermineé-"the number
25 (e) of forﬁard 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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nunber of. forward protection steps in the preceding redelumdryfat@ie (1
step) = the nunber of forward protection steps in the received frane (1-
step)" (step 15 S8 in Fig. 3), and returns to step Si to determ ne

wirel ess frane synchronization in the next received frane. Even in the
processing of the next received frane, the correction cal culation neans 17
operates 20 following the flows shown in Figs. 3 to 5. The correction

cal cul ation nmeans 17 follows the same process path as above to determ ne
in step S4 tRdg.t Be.nunber of forward protection steps of the present
received frane is 10 steps, and then determ nes "the nunber (e) of 25
forward protection ste§§|hhqI@@q&me§§ﬁmpﬂeﬁe¢hednﬂm@@@ ofh&ogwptfcal val ue:
t he nunber (f) of frame synchronization forward protection steps"” (step S6
in 45 30 JanB&Pyestdon ptgbs3in Lhet REeEBBYeTeRaAPPE, FrABCNTbePt R f or var d
protection steﬁthn t he ent _received franme = 10 steps, and the

critical val 88 E'ﬁﬁﬁﬁgpa f VALYRE §h§yﬂﬁﬂpﬁﬁ|Qgtfﬁﬂmﬁormard prot ection
steps = ste 595 grn1n tion re E eYES 2 q he correction
cal ul at 1o FEAREEOR RERBPnEChPBEasBFRE-E) LR SheFens. Tl PhFRES 14 ane
SynEnT o) 256 ek LB PERBEIL 1 K8 B P ereS IR 20, o)
frame = syncBLep7a8ti0R RYhhsOVY: pbheoPHEPS 0&EBE ng 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 establishment, 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‘ 88 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, thé corréction 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
fdrward protection steps of the present received frame
is 10 steps, and then determines "the number (e) of
25 forward protection stepsrin the present received frame

-Esthe critical value: the number (f) of frame

- synchronization forward protection steps"” (step S6 in
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step) of forward protection steps in the preceding. reGéiuadnfIoame = 0
(step), and the nunber (unit: step) of forward protection steps in the
preceding received 15 frame = 0 (step)" (step S7 in Fig. 3), detects

wirel ess frane synchronization pull out, and returns to step Si to
determ ne wireless frame synchronization in the next received frame. I|f
the determnation result is NOin step S2 20 described above, the
correction calculation neans 17 determnes "a forward protection SIR

t hreshol d valFig.(8). > the average SIR (d) per wireless frame" (step S3 in
Fig. 3). If the determnation result is NOin step S3, 25 the nunber of
forward protection stefdan ithe labgwee sam@inpleg c dhee shumbere of Foswapdi s set
.(step S5 in Fig. 3), and the flow advances to the determination in step
S6. If - 4c6prstegsmonr gteps7int thedpresanhareoniveduframe ¥ES0in S3, the
fl ow advances to step S4. Note that in the operation of this enbodinent,

t he crltlcalS@&Pﬁesan@h§h§a§KW&ﬁ§a§rH@é@@FoﬁhSIRﬂ@bﬁﬁréfhﬁFﬁmﬁalue A and
backward protection SIR threshold _value B are set and selectlvely used in

accor dance WFYRCHEABIZALEPRgIPFHEED PEREGEFIONt STEPEasy 1PoSEBRBI N8Ot hese
Cr Lol Vol e bR 2Dl BbHe ChofbV} Soubloa gl 2 CRLUEALLY of val ves
simlarly appLh g8 4010k feghk! 19%heYBbHES pL0SeLINE" fyPLRLER + e SI R
wireless frame synchronization state in the present
received 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 pnll 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 S3 in
Fig. 3).
If the determination result is NO in step S3,
25  the number of forward prntection stepé‘in the present
‘received frame = 0 step is set (step S5 in Fig. 3), and

the flow advances to the determination in step S6. If
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threshol d values. In this enbodi nent as descri bed above,3ldanteppodary
captured path is set near .the propagation 15 delay which is set fromthe
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
perfornmed, path information captured by the original resource is
transferred to the new resource. Since this 20 nakes it possible to shorten
the processing tine before a normal path is captured, it is possible to
shorten the theodessrminati®nbeéstitt SYRCYESONiT atd OnclestEbdw Sddeaicds
detected during wireless frame synchroni zation determ nation. 25 Also, in
this enbodi nbat steph®4w rel ess franme synchronization nethod using

determ nation by pilot bit patterns and determnation by the SIRIis
provided. This 47 30 JHater $had0in bhkeeperapbesi &f ethbsrerbediment,
synchroni zation establishment detection errors and synchroni zati on pul

out detecti ofP@rebiticgrkuvaluesi nthedbackward iprriectmddR and t he
processing time of each detection can 5 be held within a predeterm ned tine

by usi ng3 hetNE¢FROLd VAL R EAGkWREG PROLRGIHD iR ddueashgdd it s

possible to reliably detect sypchronization establishnment, synchr.onization
DUIT out, antPLs B (i SoF 4 it HERLFREY difsthg M ian g, el b |

Sy e on 2oLl SEHELID AR | FRG 1R HE Ny U U s
critical values into one value or divide them into a
plurality of valuesAin accordance with the wireless

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

In this embodiment as described above, a
temporary captured path is set near the propagation
- 15 delay which is set from the host apparatus to thé 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
detécted 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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t he processing tine can be held constant. |In addition, 3nanharg266bodi ment,
"the nunber of. standard slot format pilot bits" is set in 15 determ ning
pilot bit reception OK/NG and the critical values for pilot bits as
determ nation conditions are corrected in accordance with changes in
wireless franes of the uplink DPCCH Therefore, perfect wireless frame
synchroni zation determ nati on can be perforned even in a 20 wirel ess
environnment in which wireless frames of the uplink DPCCH change during
comuni cat i omakeBurtthppesiblei hot meduesbsgnohroninhAtmhosynchroni zati on
establ i shment detection, synchronization pull out detection, and

synchr oni zat estkapdiishegancdeksctidraceirvnrar endospechrenrbrationnpallyi ven
node-B of any next-generation nobile conmunication systemusing this

pi l ot bit paPbérfeirgtine srrorghecsursinet épnthat cenventignado January

2007 standards_common to all systens can_be presented by aggl%ing this
wirel ess frafetipAsnr 8RAzEReoRTOgeEELRBNEiMENCEetAGH. APRCFREORHEFR

crbodl B b FRYoHE P o e aRsERish ol B2, b, B S0, B handover
hor ten {he. PERE-BETora 85schPhnr i e Bipabt PhnmervhreduefEif et cauce
S onL et 8TpAdoenia1LS SHIHALSFLAELLS BUABKSoLPhaflB" on zall on pul

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 aumber

of standard slot format pilot bits" is set in

i5 determining pilot bittreception 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, oerfect wireless frame
synchronization determination can be performed even in a

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

Furthermore, in this embodiment, when
gynchronization 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 pattern and the SIR, the same determination
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the like, and performnore reliable wireless frane synéghfamazablon
detection, by using the path capture neans 12 and 22 and: path track
transfer nmeans 13 and 23, 15 and perform ng the wirel ess franme
synchroni zati on nethod wusing determ nation by the pilot bit pattern and
determ nation using the. SIR That is, the wirel ess base station of the
present invention sets a tenporary captured path near 20 the propagation
del ay set fromthe host apparatus to the.. .node-B even in a state in which
no up carri estasdapdsseanmor to, abhesydtémsr eah-be epueseytédrily handover
control is perfornmed, path information captured by the original resource
i s transferrappiypingethés viselese. frang ayachhesinakienit possible to
reduce the processing tine before a normal path is captured, the
processing fererBEépaEEoByReRReWhi zati on establishnent is detected - 49 30
- January 2007 during wireless frame synchronization detectiogn can be
reduced. Another wirel &8stBgsabevs: £l OGFmﬁﬁé'pFEsgﬁFioPﬁvgﬁFﬁgﬁsﬁf t he
present inventiopn provides a wreless, 5 frame synchronization.nmet hod using
et or m N | SR BYEPRBSHER ot (YRACH 1ET% BAROOECE SORBFF b HyPPHECH Thi s
makes it possible to reduce chronization tablis tion errors
and synchrod$ a%ﬁ%hggu?fggoﬁéﬁﬁ%Péggf%% %g?%rgﬁ%ﬁgﬁ r$$$¥$?f$$é§ B

ti I . ' ' h tecti b
comuent ! onal .70 i1 3064 'y HISESS SL80, GHAR ALRED slgpti on con be

possible to shorten the time before synchronization
estabiishment is detected, reduce synchronization
10 establishment detection errors (or synchronization pull
out detection errors) caused by interferencé, noise, or
the like, and perform more reliable wireless frame
synchronization detection, by using the path capiure
means 12 and‘zz 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 iﬁvention sets a temporary captured path near
20. the propagation delay set £rom the-host apparatus to the.
node-B even in a state in which no up carrier is
present. Alsc, when different-frequency hard handover
control is performed, path information captured by the
foriginal resource is transferred to the new resource.
25 Since this makes it possible to re&uce the processing
time before a normal path is captured, the processing

time before synchronization establishment is détected
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critical values for SIR determ nation. Consequently, it 30 bknpogdD@le to
reliably detect synchroni zation establishnent, .synchronization pull out,
and 15 synchroni zati on nmai ntenance during wireless frane synchronization
determ nation, and performstable wreless frame synchronization

determ nation by which the processing tine can be held constant. In
addition, in the other wireless base 20 station of the present invention,
"the nunber of standard slot format pilot bits" is set in determning
pil ot bit redepingnwikeliessafittainke sghichiroali zaglivasdéeectpbhotabibs as
determ nation conditions are corrected in accordance with changes in
wirel ess frameduocédthe uplink 25 DPCCH. Therefore, perfect wireless frame
synchroni zati on determ nation can be perforned even in a wreless

envi ronment i n whi ch wangitdey mizedessf belse Stationafuihe pUeBentipl i nk
DPCCH change during conmuni cation. Furthernore, in the present_invention,
when synchr dRVeRELeR €5t 4BRi PRAEARTJEPEERLHAD BYAVAABA| 2aviblesul | out -
detectiog,)h and Sénchronization_naintenance 5 detection are to be perforned
in a giveh nbham %?nﬁﬂyonﬁE?FJSBn@PEPPGn“ﬁ%BQI@eEﬁﬁﬁﬁHPE%?FoﬁYéygTenlusing
this pilot bi rn d_the_ 3l t he . sape degerp nagion standards
conmon to aI?liggﬁé%g Bﬁﬁ?ﬁﬁnp?BSeﬁ%Eﬁrﬂ§nag§ﬁPy ﬂggbﬁeggﬁrelﬁgksfrane
synchroni zaty,gn. 40, deb st paLi o0 NELNSY S5SChEESE-aPRYS Ao described

above, the wreless Se’s
- establishment detection errors and synchronization pull

out detection errors occurring in the conventional
_10 methods, and the processing time 6f each detection can
be heldiwithin a predetermined time by using the
critical values for SIR determination. Consequently, it
is possible to reliably detect synchronization
establishment, synchronization pull out, and
15 syhchronization 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 Wireiess 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, perfedf wireless frame
synchfonization determination can be performed even in a

wireless environment in which wireless frames of the
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according to the present invention, the wireless frame Xyaghronogation
detection nethod used therein, and the recording nediumon which a program
therefor is recorded 15 are particularly suitably used in a wirel ess base
state (node-B) which comunicates by the CDVA (Code Division Miltiple
Access) nethod. - 51 30 January 2007 CL Al MS 1. A wreless base
station which communi cates by a CDVA (Code Division Miltiple Access)

met hod, characterized by conprising path capture nmeans for setting a
tenporary cappdisd pROCHNchangepdagding wospagdiciadiodel ay when a signal is
received froma state in which no upward signal is input, and performng a
normal path capture prdtEhgmmonee imgihe sinpagnt Anvaniiiosl,ewkePbase
station according to claim 1, characterized by further conpr[sing pat h
track . transﬁ@PC%68H§zﬁ6#9Pr&ﬁ§ﬁ@ﬂﬂﬁﬁ@eﬂ$tﬁe¢ﬁ95ﬂﬁ§bi§HHCB§9¥E?@H P said
path capture ns to _a. _new.resour capabl e of processin i f processing
cannot be pepggi

nBHT G5SESRE, o i aEVE rEBHFFGFLPH\AHéFBFﬁgé'&?ﬁ path
of or mat 1on RPSRCARCEr Poen4P PEcBGFEarmed An,p GRESE DICE Bt SF| GAY accordi ng
For per for m BELCCRERSEREEEp oLk  ShnRHLchEn A s§RRRR RS ERIsCN ARG
' pilot bit pattern and the SIR, the same determination
standards common to all systems can be presented by
applying the wireless frame synchronization |
10 determination method described above.
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 particularlyusuiiably used in a wireless bése state - .

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

Multiple Access) method.
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signal-to-interference rati o measurenent per slot for a30 panhy@8p7ured by
said path capture neans; decodi ng neans for decodi ng a RAKE-conbi ned pil ot
dat a sequence obtai ned by said channel estimation neans, and cal cul ating
an average per wireless frane of the signal-to-interference ratios
measured for 52. 30 January 2007 individual slots; and correction

cal cul ation neans for determ ning whether pilot bit reception is OK or NG
on the basis of pilot bit infornmation per. wireless frame decoded by said
decodi ng neans, and deternlnlng whetthdr &ilgthiSto-interference ratio

determnation is OK or thr ecb to signal-to-interference ratio
average information ne 3ur dwb§eiﬁgﬁ 358dFﬁatﬁﬁﬁnghlahe?%Wﬂugﬁ?ﬂ

Wi ch' - deter nPies” GRER, EEBES nEPLRIST MalePoleiafesedf RBEE ' SR
ot o nat | oncHEERRtELS A P! e dhigg Noken Mhalifed Biodlid ey once. ratio

detern1natlonsg@tgnﬂmglggm g%gg*né$?%¥}églgéﬁgfﬁéggeé égnzatlon by

using results of the determn rece OK/ NG and t he

det erm nati onppbpahaefbnt @elay S %C&gﬁ&‘i | Dg dﬁé@éi‘&é@tﬁ%}n W Natet: A
W rel ess base station according to claim 3, characterized in that said

pi | ﬁtG bit detennwhathofo upwirdedBfmaness whghhe, aid PerBdrmiageption is K
o 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 caﬁtﬂre 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 resouéce.
3. A wireless base station according to claim
2, characterized by further coﬁprising:
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 méans 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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on the basis of a paraneter based on the nunber of pil 030 Jabudrg 2007 an upl i nk
DPCCH ( Dedi cated Physical Control Channel) per wreless frane when al
slots of one wreless frame are received when an up slot format to be

used changes, and a critical value for performng the determ nation of
pilot bit reception OK/NGin wreless 53 _ 30 January 2007 frane
synchroni zati on determ nation. 5. A wireless base station according to
claim 3, characterized in that said SIR determ nation unit determ nes
whet her si gnat2¢bviPeat retetee 32 io deternination is OK or NG on the

basis of a critical value fog.gerfo%niﬁ%h{he deternjnatjon of. .
signal -to-interference PETFECHEYRr A7 HAY VK/MRIRF FPT (RIRIAY he ;
signal -to-int . [ erage _inforpatio asyred.by .sai {
decodi ng man@éﬁgﬁcﬁ#ﬁ e‘gjét E%%ee- Statt o gﬁ(ﬂrdﬁg%%aeaibr%s 3 Oq:‘
characterized,§ ' nehi e ' i sh 12atd on
un! t dgat ect sd%a'jr:%# (I}g%t mﬁ%ﬁxsyngﬁ;ﬂoﬁg‘&a@%&ﬁ%t a.qn%sﬁ%&e%&ﬁ %’z}'mssft}lgttde in
which it is geisiiidembddal 4id (He@fmirrﬁ%%owhg%ﬂe% K and
signal-to-interference ratio determnation’s continues for a

predet er m neds{grdE- e b rferdhod HAIEDS RAITIBRAIIYH AGCOKdiJII Nee ¢l aim

3, characterized in that said synchroni zation ..establishnment determ nation
unit det ects wititelespdang SiyAl-G-dattedFeidnced Hatitlo avelralge i.n which
it is -determned that pilot bit reception is NG or a state in

information measured by said decoding means;

wherein said correction calculation means

comprises a pilot bit determinatior unit which

‘determines whether pilot bit reception is OK or NG, an

SIR determination unif which determines whether
-‘signal¥to—interference.ratio determination is OK or NG,
and a synchronization establishment determination unit
-which determines wireleéé 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 determinatioﬁ
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 wirelgss frame whep 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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which it is determ ned that signal-to-interference rati30 Jadeiref@7nati on is
NG continues for a predetermned frane period. 8. A wreless base station
according to claim 1, characterized in that said path capture neans
conprises: 54 30 January 2007 a capture path allocation unit which sets a
tenporary captured path near a preset propagation delay when a signal is
received froma state in which no upward signal is input; and a nornal

path capture unit whic erforns a .normal path capture process for the
oput o gnat L Grich BEU G L adsndidh ng o o1 Al m 2

characterized in that said ﬁggﬂgﬁieggtﬁgggié{hﬁgﬁﬁra%#ggﬁﬁﬁ 8% A%im

~estimation unit which perfor annel “estina h" captured by

sai d_path caps Ureha Eaier s AdAHE GUDINA AR thisaihiaRh QTR RAKE

conbi nation; and an Sl measur enent unit whi ch measures

si gnal -t 0- i Nt@LfPiees "ld thdios SMintandertpick deaad ng nmeans
conprises: a decoding unit which decodes a RAKE-conbined pilot data

sequence obt aideskiihSidich chaieloe NG B ithie vERARS off i ciitdeanagi ng unit
whi ch cal cul ates an aver age :

value for performing the determination of
signal-to-interference ratio determination OK/NG with
fespect'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 Wireiess frame
‘synchronization establishment if a state in which it is
determined that pilot bit reception is OX 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 Qontinﬁes for a predetermiﬁed frame
period.

8. A wireless base station aeccording to claim

1, characterized in that said path capture means

comprises:
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per wireless frane of signal-to-interference ratios nea8dsmsdryf207

I ndi vidual slots. 10. A wireless base station according to claim 3,
characterized in that said correction calculation neans further conprises
an operation unit which calculates a critical value for determining 55 30
January 2007 whether pilot bit receptionis OKor NGin wireless frane

. synchroni zation determnation. 11. A wreless frane synchronization

W 1ol oss base stati on il EPCRRATRC dhLLOBS LR ONPEY CHMOR $06F o hul 1 pl e
Al t l.zed | Si h t f: ttd

or opaght i on do RS YR AT Rt A A eSS Rl B 0o on
propagat i on_derdy” Set (T d T e & Patt Brofagat i
nput s and pertar b BEe P e UL S Sl AR Y el

12. A Wi rel esgyhdadres SN QN Zfd 1N afiet ection nethod according to claim
11, characterized. by "~ further conprising the steps of: transferring path

i nformation captured byatR@rmaOrp@tn PSdHtEAD W Bt REIPLAS Spd PESrmE VW I esour ce
capabl e of processing, if processing cannot be perforned due to hard
handover contriermaRshtierdapriizig prvediy Mr Adid eqtuIsa giLcess by

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 capturedhby said path capture
means; A

a RAKE combiﬁation 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 calcﬁlates a critical value for determining
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using the path information froman original resource. 3BJanAan208f ess frame
synchroni zati on detection nethod according to claim 11, characterized by
further conprising the steps of: perform ng channel estimation, RAKE

conbi nation, and signal-to-interference ratio 56 30 January 2007
measurenent per slot for a path captured by the normal path capture
process; decodi ng a RAKE-conbi ned pil ot data sequence; calculating an

average per wireless fr of, the signal-to-jnterference ratios nmeasured
for indivi duaVﬁ%]L%‘%’é;Ph@‘{Er‘?ﬁirrf’gC%‘%f rlﬁbi?‘étmbi‘}}f?r’e‘bé’b‘ﬁ PE K or NG
on the basis pf o Llot it information per wreless frane;

det er m ni ng mﬁﬁ?ﬂgrgiﬁ%#éhé%%ﬁ?%ﬁ%ﬁ#%ﬁ%ﬂ%%pagﬁﬁ|b determnation is OK or NG

with respect to signal1&9-iﬁt§%£§1g9§ef£gﬁ%359¥gﬁfgﬁi£g{?5ﬂation; and.

determning wireless frame synchronrzation using results of the
determ nati ongQfePiist Miinod §5ERId QTIU NG 3pd-d s et il nat i on of
signal -to-interference ratio determ nation NG 14. A wreless frane

synchroni zat | 9pnckledeid O Bl fl oLk bhdSe G @At J3 wipha acteri zed in
that the step of determ ning whether pilot bit reception is OK or NG -

conpri ses thec@irgnDEatiad esyria)iaMahgtdes Dl eiodiNuTEae iMfedss K or NG
on the basis of a - _
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 signél.

12. A wireless frame synchronization
detection method acéording'to‘claim 11, characterized. by
further comprising the steﬁs of:

transferring path information captured by the
normal path capture process to a new resource capable of
processing, if pfocessing cannct 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
deteétion method according to claim il, characterized by
further comprising the steps of: |

performing channel estimation, RAKE

combination, and signal-to-interference ratio
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par anet er based on the nunber of pilot bits in an upli nk JBREERANDedi cat ed
Physi cal Control Channel) per wireless franme when all slots of one
wireless frame are received when an up slot fornat to be used changes, and
a critical value for performng the determ nation of pilot bit reception
OK/'NG in wireless frame synchroni zation 57 30 January 2007 determ nation.
15. A wreless frane synchronization detection nethod according to claim

13, characterized in that the step of determ nin et her
S el ot oot S ietT dhet BLob TR I CREGRDY i U he st ep

of determ nin et he ignal-to-interference ratio determnation is K or
NG on the bé@?ﬁgo?a%£%¥$tﬁ5§?e@%1ue for performng the determ nation of

signal -to-interference ga Eﬁingegeﬁﬂkﬁ9§$ﬂﬁi§5éhgﬁ¥%%hg§€§p§§égéﬂ e;

signal-to-interference rati o average 1 nfornatl Wre rame

synchroni zation detect.gp.A8LPPH4255° gégggéogﬁka%g}éﬁesgh@f&ﬁée&fzed in

that the step of determ ning mﬁre?ess rame~ synchronization conprises the

step of - det ecihdlOs &) £66- 1k fEFFe SHE UL ZH b Setéd| ¢shent if a state
in which it is determned that pilot bit reception i.s OK and

si gnal -t o-i ntpidBraneel rsdevs determnation is OK continues for a
predeterm ned frame period. 17. A wireless frane synchronization detection
met hod according to cl adetdBminhagawhetheedpibot bit reception is OK
or NG on the basis of decoded pilot bit information per
wireless frame;
determining whether signal-to-interference
fatio 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 determihation of
signal-to-interference ratio determination OK/NG.
i4. A wireless frame synchronization
‘detection method according to claim 13, characterized in
that tﬁe step of determining whether pilot bit reception
is OK or NG comprises the step of determining whether
pilot bit reception is OK br‘NG on the basis of a
parameter based on the number of pilot bits in an uplink
DPCCH (Dedidated Physical Control Channel) per wireless
frame when a11 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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that the step of determ ning wireless frame synchroni z# laonarg@0@tt s

wirel ess franme synchroni zation pull out if a state in which it is.
determned that pilot bit reception is NGor a state in which it. is
determ'ned that signal-to-interference ratio determnation is NG

continues for a predeterm ned frame period. 58 30 January 2007 18. A
conput er -readabl e recordi ng medium recording a programof a wireless frame
synchroni zati on detectjion nethod of determning wireless frane

synchr oni zat i $ht¢MP3E4B ess base station which connunicates by a CDVA

(Code Division Miultiple Access), thod, characterized in that said program
conprises a program wht2h a$|%ﬁ£g§9%%nEEE@? ?%Péhﬁﬁ?+%%€ P path capture
nmeans for setjf] te ry captured path.near pr.eset .pr.ap t;i_on

del ay when a és%%eﬁba RS rﬁ?eggclgol%e%f’a(p?#%lﬁga&s acfleali"h ]vﬁi c%?ﬁa%tge\lﬁrz%%gilgnnal S

I nput, and ‘¥H49”§kﬂ%2§¥23£r.%ﬁ?ﬁé&ﬁ?ﬁﬁlwﬁ%ﬂﬂéfess for the input signal

19. A conputer-rea according to claim 18,

characteri zed. 4 I [ S . ' | | Rputer to
Ty o e SOTHC R Gt o SAEIA A e a0

function as path track transfer ne ormati on

captured by tdsnpioidE i BiGiPiol adiedeBSSing YR W  esour ce capabl e of
processing, if processing cannot be perforned due to hard handover

control, and sagynalatiy -Gapidiferamns fatfiPadtamigtitn iy o’ qpanNe capture
process by using the path information from an )
on the basis of a critical value for performing the
determination of signal-to-interference ratio
determination OK/NG with respedt to
signal-to-interference ratio average information.

16. A wireless frame synchronigation
detéction 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
qontinues for a predetermined frame period.

17. A wireless frame synchronization
detection method according to c¢laim 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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original resource. 20. A conputer-readable recordi ng nmedli {amax@067di ng to
claim 18, characterized by further conprising a programwhich allows a
conputer to function as: channel estinmation neans for performng - 59 30
January 2007 channel estimation, RAKE conbination, and
signal-to-interference rati o measurement per slot for a path captured by
the normal path capture process; decoding neans for decoding a

RAKE- conbi ned pi | ot dat d cal t i rel -

frame of the si gnal - to- Firerferehee Eafﬁ‘é‘eﬁaio@s's” PROE AT B4 Bual sl ots;
d t t f f th

23ncﬁ§’£¥f§a{ EREREELDT: Aot r SR e PRSI httE S A o1 on

is Kor &et&@@i@ﬁ%\,\% %dct?fo ix?ingf fﬁ@éﬁfa‘}.ﬁ per Wi reless

frame, and deternlnlng er S|gna Terence o determ nation

is K or %G%Hcﬁféﬂfﬂti&: A Hafitord L4 %J&E &NGe {6t IvhAder age

|nfornat|on
communicates by a CDMA (Code Division Multiple Access)
method, characterized in that said@ program comprises a
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 upwérd signal is input, and
performing a normal path capture process for the input
signal.

19. A computer-readable recording 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 érocessing, if processing
cannot be performed due to hard handover control, and as
péth capture means for performing the normal path
capture process by using the path information from an
original resoﬁrce.

20. A computer-readable récording 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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channel estimation, RAKE combination, and
signal-to-interference ratio measurement per slot for a
path cabtured 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-interferencé ratios
measured for individual_slots: and

correction calculation means for performing
the wireless framé 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-intefference
ratio determination is OK or NG with respect to

signal-to-interference ratio average information.
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