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PCT/CNO 1/000 18 +, col CO* METHOD FOR CELL INITIAL SEARCH IN A CDMA
MOBILE COMMUNICATION SYSTEM Field of the Technology The present invention
relates generally to mobile communication technology,  and more
particularly to a cell initial search method of user equipment (UE) in a
CDMA digital cellular mobile communication system with training sequence
(pilot).  Background of the Invention In a digital cellular mobile
communication system, after an UE is turned on, a  cell initial search is
made first. Purposes of the cell initial search are to select a  suitable
working frequency and to obtain downlink synchronization between the UE
and a base station at this working frequency. Only in this way, the UE can
correctly  receive message sent by the base station. Additionally, in a
real digital cellular mobile communication system, the main  clock in UE
and a base station is completely independent. Even if both are working at
same working frequency, there must be a carrier deviation (or called
frequency  difference, frequency deviation) between them. During
demodulation, if UE cannot  implement relative accurate carrier deviation
recovery (or said calibration, correction),  then there will be remaining
carrier component in the baseband signal, this will affect  processing of
the baseband signal, further cause code error and make the UE cannot
correctly receive information sent by a base station. Therefore, for a
digital cellular mobile communication system, UE must perform  the
following works during cell initial search: working frequency locking,
obtaining  downlink synchronization with the base station at the locked
working frequency,  correcting carrier frequency deviation. Naturally,
during a real cell initial search, because the independent main clocks  of
a base station and UE drift along with time, so carrier frequency deviation
also  must be traced at the same time. ~II~~l~ IIII IIIII IIIII 1111 lull
~lI~ ~II~ 1 *G00001* 



PCT/CNO 1 /00018  In a real CDMA cellular mobile communication system, in
general the downlink synchronization is performed by a pilot channel. The
convention implementation of a  downlink synchronization are: first,
locking at a working frequency, then solving the  correlation between the
whole data frame received and a preset pilot sequence  (training sequence),
continuously sliding the working frequency for solving  correlation until
the correlation peak is greater than a preset threshold, then the  downlink
synchronization is performed at this working frequency. The working
frequency where the correlation peak is located is the UE receiving
position. In any CDMA cellular mobile communication system, it is needed to
perform  correlation operation for synchronization. Nevertheless, the
conventional correlation  operation has the following limitation. As the
correlation operation is slid at each chip  or even fractional chip level
of the whole data frame, so the operation volume is huge  and a long
calculation time is needed. Besides, as the correlation operation is taken
for  whole data frame, it increases probability of error decision,
especially, in the Time  Division Duplex CDMA (TDD-CMDA) system. In a
TDD-CDMA system, suppose  near UE A there is another UE B is in
conversation. As the distance between UE A  and B is short, so the UE A
receives a more powerful signal power sent by UE B than  a signal power
sent by the base station. This leads a mistaken decision about the
correlation peak position that is not the real receiving position of the
UE, and  produces mistaken downlink synchronization information. In
general, carrier frequency deviation is corrected at a digital demodulator
(for  general situation, a certain degree of carrier deviation will not
affect downlink  synchronization, but will affect the demodulated
information). An analogy phase- locked circuit, which is mature in
technology, is used in convention. Disadvantages of  this solution are: it
is difficult to take account of performance and capture bandwidth  at the
same time, and it is sensitive to carrier jitter and it is complex for
hardware  circuit. In the China Patent CN 97115151.2 named "a method and
device for carrier  recovery and compensation in a frequency spread
communication system", a digital  correction method for carrier frequency
deviation has been proposed. Nevertheless,  the method makes an optimal
estimation under a channel model without noise and  



multipath interference, and is not suitable for a cellular mobile
communication system.  2 PCT/CNO 1 /00018  Summary of the Invention Purpose
of the invention is to provide a cell initial search method for a CDMA
digital mobile communication system. The method improves the conventional
cell  initial search method, i.e. proposes a solution for downlink
synchronization and  carrier deviation correction during cell initial
search. With this solution UE can  rapidly and accurately perform downlink
synchronization with base station and has a  better effect for carrier
deviation correction. An implementation of the invention can be as follow:
A cell initial search method for a digital mobile communication system with
CDMA is used for an user equipment correctly receiving information sent by
a base  station. The method is characterized that user equipment selects a
working frequency,  and obtains downlink synchronization with the base
station at the working frequency,  comprising: a. based on a power
characteristic window value method of training sequence, a  range of
downlink training sequence timeslot is decided first; b. in the range by
calculating correlation of received data and training sequence,  an
accurate receiving position of the user equipment is obtained. The said:
"based on a power characteristic window value method of training  sequence"
comprises: a. in a base station frame structure, increasing transmitting
power of  synchronization symbols in the downlink pilot sequence timeslot
(DwPTS), and  making no transmitting power on protected symbols located
before and after the  synchronization symbols in the DwPTS; b. when
receiving, user equipment first searches power characteristic window
values of the DwPTS, after a position range of the synchronization symbols
has been  discovered, the correlation operation is only made near the
position. The said: "searching power characteristic window values of the
DwPTS to  discover a position range of the synchronization symbols",
includes: UE is locking at a working frequency first, then receives a data
frame; calculate  



each synchronization symbol power in the DwPTS; calculate power
characteristic  window values at each synchronization symbol position;
calculate average power  3 PCT/CNO 1 /000 18  characteristic window value
for the whole data frame; search minimum one of power  characteristic
window values at all synchronization symbols position of the whole  data
frame received; decide whether the ratio of average power characteristic
window  value and minimum power characteristic window value is greater than
a threshold  value, if it is, then position of the minimum power
characteristic window value is the  beginning position of the DwPTS; solve
correlation near the beginning position to  obtain an accurate receiving
beginning point and end the downlink synchronization. The said: "calculate
each synchronization symbol power" is that first suppose the  receiving
moment is a synchronization symbol beginning point, then add powers of all
chips belonging to the symbol to obtain the power of each synchronization
symbol. The said: "calculate power characteristic window value at each
synchronization  symbol position" is that on the whole data frame received
with symbol level sliding,  calculate each position power characteristic
window value R(i) at each position with  the following formula: i+N-I
i+2N+M-1 i+N+M-I Ri =(I P(k) + I P(k)) l I P(k) k=i k=i+N+M k=i+N wherein i
represents a real receiving position, P(k) represents power value of  each
symbol, N and M are characteristic window parameters. The said: "calculate
power characteristic window value at each synchronization  symbol position"
is that based on each chip power with chip level sliding, calculate  power
characteristic window value at each position. Another implementation of the
invention can be as follow: A cell initial search method for a digital
mobile communication system with  CDMA is used for a user equipment
correctly receives information sent by a base  station. The method is
characterized that the user equipment traces carrier deviation  between the
user equipment and the base station, and corrects the carrier deviation in
a digital demodulator, comprising: 



a. the carrier deviation is estimated by software, and hardware is adjusted
by a  decision and feedback method; 4 PCT/CNO I /00018  b. the multipath
and multiple access interference is suppressed based on joint detection
method for carrier deviation correction, and the carrier deviation is
corrected  to a range required by baseband demodulation. The said step a
includes: estimating carrier deviation of each data frame by  software,
calculating adjustment value for hardware, adjusting automatic frequency
control hardware in the digital demodulator with the calculated adjustment
value. The following formula is used to estimate frequency difference of
each data  frame by software: Ae-Jka 1 jQ(i L I [I(i) + jQ(i)] 4: [I(i + K)
+ '+ K)] wherein a represents an estimated frequency difference, I and Q
are orthogonal  demodulation signals, and L is a statistic length. The
following formula is used to calculate hardware adjustment value, i.e. for
calculating adjustment value of a carrier frequency difference: fa(n) =
fe(n) * coef (n) , wherein fe(n) is the estimated frequency difference for
the nth data frame  received, the range of adjustment coefficient coefk is
between 0 - 1, and when k is  greater, select a smaller coefk. The said:
"multipath and multiple access interference is suppressed based on  joint
detection method for carrier deviation correction, and the carrier
deviation is  corrected to a range required by baseband demodulation"
includes: a training  sequence midamble of data burst is inserted into each
frame; the user equipment  suppresses multipath and multiple access
interference with joint detection technology,  and symbols near the
training sequence midamble is demodulated; with carrier  frequency
difference information included in these symbols, automatic frequency
control hardware is adjusted. The said: "suppress multipath and multiple
access interference with joint  detection technology, and symbols near the
training sequence midamble is  



demodulated" further includes: demodulate data with the joint detection
technology  and obtain P characters before and after the training sequence
midamble, and recorded  5 PCT/CNO 1/000 18 as X(1) ... X(P) and Y(1) ...
Y(P), respectively; calculate Xi(n) = X (n) / X (n) ,  Yi(n) = Y(n) / Yj(n)
, wherein .k (n) = Yj(n) = irl4, 3ir/4; obtain carrier frequency  P
difference direction by formula: Z = L Yi(n) / Xi(n) ; set an adjustment
step length  n=1 based on the calculated carrier frequency difference
direction; adjust automatic  frequency control hardware with the adjustment
step length and the obtained  frequency difference direction. Another
implementation of the invention also can be as follow: A cell initial
search method for a digital mobile communication system with  CDMA
comprises: an user equipment selects a working frequency point and obtains
downlink synchronization with a base station at the working frequency; the
user  equipment traces carrier deviation between the user equipment and the
base station,  and corrects the carrier deviation in a digital demodulator.
Wherein the said: "obtains downlink synchronization with a base station,"
comprises: a. based on a power characteristic window value method of
training sequence, a  range of downlink training sequence timeslot is
decided first; b. in the range by calculating correlation of received data
and training sequence,  an accurate receiving position olthe user equipment
is obtained. The said: "correct the carrier deviation between the user
equipment and the base  station in a digital demodulator," comprises: a.
the carrier deviation is estimated by software, and hardware is adjusted by
a  decision and feedback method; b. the multipath and multiple access
interference is suppressed based on joint  detection method for carrier
deviation correction, and the carrier deviation is corrected  to a range
required by baseband demodulation. The said: " based on a power
characteristic window value method of training  



sequence," comprises: a. in the base station frame structure, increasing
transmitting power of  synchronization symbols in the downlink pilot
timeslot (DwPTS), and making no  transmitting power on protected symbols
located before and after the synchronization  symbols in the DwPTS; 6
PCT/CNO 1/000 18 b. when receiving, user equipment first searches power
characteristic window  values of the DwPTS, after position range of the
synchronization symbols has been  discovered, the correlation operation is
made only near the position. The invention is a cell initial search method
for a CDMA mobile communication  system, and is a downlink synchronization
method for a CDMA mobile  communication system. The method implements
locking a working frequency point  during a cell initial search, obtaining
downlink synchronization with the base station  and recovering carrier
frequency difference between the base station and user  equipment. The
method of locking a working frequency point and obtaining downlink
synchronization with the base station is: first, deciding a rough range of
the training  sequence by using a power characteristic window value method
based on training  sequence, then solving correlation of a data frame
received and the training sequence  to obtain the accurate receiving
position and to complete a downlink synchronization  with the base station.
The method of recovering carrier frequency difference between  the base
station and user equipment is a carrier frequency difference correction
method based on joint detection technology. Implementing several steps of
the two  methods above (or any one of them) will implement a cell initial
search of the  invention and user equipment completes downlink
synchronization rapidly and  accurately. The method of the invention is a
cell initial search method mainly pointed to  mobile communication system
with training sequence. Brief Description of the Drawings  Fig. I is a
diagram of cell initial search. Fig.2 is a frame structure diagram required
when using the power characteristic  window value method. 



Firure3 is a flowchart implementing the power characteristic window value
method. Fig.4 is a flowchart for correcting an initial larger frequency
difference range to a  smaller frequency difference range in the correction
of carrier frequency difference. 7 PCT/CNO l /00018  Fig.5 is a flowchart
for correcting frequency difference to a range required by  baseband
demodulation in the correction of carrier frequency difference. Embodiments
of the Invention The present invention now will be described more fully
hereinafter with  reference to the accompanying drawings, in which
preferred embodiments of the  invention are shown. This invention may,
however, be embodied in many different  forms and should not be construed
as limited to the embodiments set forth herein;  rather, these embodiments
are provided so that this disclosure will be thorough and  complete, and
will fully convey the scope of the invention to those skilled in the art.
Like numbers refer to like elements throughout. Fig.1 shows basic steps of
a cell initial search procedure from starting to ending  in a cellular
mobile communication system, by taking a Time Division - Synchronized  Code
Division Multiple Access (TD-SCDMA) system as an example. Step I searches
a rough position range of DwPTS by using the power characteristic window
value  method of the invention, and defines the working frequency point.
Step2 searches  accurate receiving position by using conventional solving
correlation method in the  position range defined by step1, and obtains
accurate receiving position. Step3 start to  recover carrier frequency
difference based on the joint detection method of carrier  frequency
difference correction used in the invention. In step4, information in the
broadcast channel (BCCH) can be monitored. Fig.2 shows a frame stricture
required when using the power characteristic  window value method for
implementing downlink synchronization. In the invention,  two training
sequences are defined in a frame structure of TD-SCDMA system: an
independent DwPTS 5 and a midamble in burst data TDO ...... TDn, TUO ......
Tun.  The two training sequences have different function during a cell
initial search. The  DwPTS 5 occupies an independent timeslot including N
GP (guard) symbols, M  



SYNC (synchronization) symbols and again N GP symbols. Before and after the
midamble, there are P data symbols, respectively, and the two data symbols
and the  midamble together occupy a timeslot. The SYNC symbol is a code
selected from a set  of orthogonal codes. The code can be obtained by
solving correlation, but the  8 PCT/CNO 1/000 18  operation must be made
over whole data frame and the set of orthogonal codes, so the  operation
volume is very large. In the downlink synchronization method of the
invention, let base station raise  transmitting power of SYNC symbols but
make no transmitting power at GP symbols.  In this way when receiving, user
equipment can first search the power characteristic  window value of the
DwPTS, and discovers a rough position range of the SYNC  symbols, then
solves correlation only near the position range. Therefore, the downlink
synchronization time will be greatly shrunk and probability of decision
error will be  decreased. Fig.3 shows procedure for searching rough
position range of DwPTS. Taking  TD-SCDMA system as an example, the
procedure starts searching with the  characteristic window method and ends
with discovering the rough position range of  DwPTS or without finding the
rough position range of DwPTS. In the TD-SCDMA  system, set number of guard
symbols N = 2, number of SYNC symbols M = 4 and  each data frame time
length is 5ms. In step6, first user equipment is locked at a working
frequency point, which  should be a possible frequency point of a mobile
communication system, and then the  user equipment receives a complete data
frame (e.g. 5ms + A ms). In step7, calculate  each symbol power P, i.e.
first suppose that the receiving moment is the starting point  of a symbol,
then add power of all chips belong to the symbol to obtain the symbol
power. Although, in real the receiving moment cannot be just the starting
point of a  symbol, but purpose of using power characteristic window value
method is to obtain a  rough position range of SYNC symbol. Therefore,
there is no so much affect to the  result. In the following formula (1), Ri
is the power characteristic window value for  each position, i represents
the real receiving position, P(k) represents each symbol  



power, M and N are parameters of the characteristic window shape. i+N-1
i+2N+M-I i+N+M-1 Ri = (I P(k) + I P(k)) / Z P(k) ...... (I) k=i k=i+N+M
k=i+N 9 PCT/CNO t/00018  In step8, calculate power characteristic window
value (ratio) on each symbol position. For a receiveing data frame sliding
in symbol level and on each position  taking the TD-SCDMA frame structure N
= 2, M = 4, calculate power characteristic  window value with the formula
((Pr . + Pr+1) + (Pr+6 i + P+7 r)) /(P. + P + p i+4 P +2 i+3 i+4 i+5) '
Practically, it need not take each symbol power, but take each chip power.
Sliding in chip level can obtain more accurate result, but it charges a
larger operation  volume. In step 9, calculate average power characteristic
window value (ratio) on a frame:  Raver, with the formula: Q  Raver = R(i),
Wherein R(i) is a power characteristic window value on each receiving
position,  Q represents number of receiving position for a frame. In step
10, search the minimum one of power characteristic window value in a
receiving data frame: Rmin, Rmin = min(R(i)); and calculate Raver / Rmin,
i.e.  average power characteristic window value/ minimum power
characteristic window  value, to see whether Raver / Rmin is much more
greater than a threshold value. If  Raver / Rmin is not greater than the
threshold, then the DwPTS has not been found. If  Raver / Rmin is greater
than the threshold, then the position of the minimum value of  power
characteristic window is the DwPTS starting position. Then, solve
correlation  near the obtained starting position of the DwPTS to obtain an
accurate receiving  starting point and perform downlink synchronization. In
the invention, correcting carrier deviation is implemented by two big
steps,  which are shown in Fig. 4 and `i, respectively. In Fig.4, the first
big step, a frequency  difference is estimated by software and a decision
and feedback mechanism for  



hardware adjustment is introduced. In the first big step, frequency
difference is  recovered from an initial larger value to a smaller range;
for example, when using a  crystal oscillator with accuracy 3ppm and
working frequency range about 2G, the  initial value can be considered as
about 6 kHz. In Fig.5, the second big step, by  mainly using joint
detection technology to suppress multipath and multiple access
interference, the smaller frequency difference (for example, about I kHz)
will be  10 PCT/CNO 1/000 18  corrected to a range required by baseband
demodulation in order to obtain a more  accurate frequency difference
information for guiding hardware adjustment. Fig.4 is an uninterrupted
procedure starting from recovering carrier frequency  difference until
higher frequency accuracy obtained by using midamble. During this
procedure, the frequency difference is estimated by software, the automatic
frequency  control (AFC) is made for hardware by a decision and feedback
mechanism. The  procedure corrects frequency difference from an initial
larger value to a smaller range. Estimating frequency difference by
software is also a software compensation  process. If only using the
software compensation without adjustment for hardware,  each time the
estimation must be accurate. In addition, under wireless channel the
software estimation method is not estimation without tolerance. Therefore,
only with  software compensation, the effect is not good enough. On the
other hand, although  under wireless channel the software estimation is not
very accurate, but the estimated  frequency difference direction is
reliable, especially in an average of multiple frames.  Therefore, the
software estimation can be used to guide the AFC hardware adjustment,  to
satisfy the requirement of the first big step. The specific steps are as
follow. Before step 11, set frame number n = 0, and step 11 receives a data
frame. Step 12, estimate frequency difference of each data frame by
software with  formula (2): ;Aa  Ae- L [I(i)+ jQ(i)]*[.I(i+K)+ jQ(i+K)]*
(2) Wherein a represents an estimated frequency difference, I and Q are
orthogonal  demodulation signal, L is a statistic length. Stepl3, with
formula (3) calculate adjustment value of carrier frequency  



difference, i.e. hardware adjustment value: fa(n) = fe(n) * coefx(n) ......
(3) Whereinfe(n) is an estimated frequency difference, i.e. a for the nth
data frame  received; adjustment coefficient coefk ranges between 0 - 1,
the selection principle is  that greater k takes smaller coefk. For
example, a received data frame can be divided  11 PCT/CNO 1/000 18  into
kl, k2, ..., kn sections; when there are kl<k2< ... <kn, take coefkl. >
coefk2 >...>  coefkn Step 14, adjust hardware AFC control according to the
calculated hardware  adjustment value, do n = n+l, decide whether n > Q?
When n is not greater than Q (Q  is a preset number of adjustment frames),
repeat steps 11 to 14 until n > Q, then the  first big step is ended and go
to using midamble for higher frequency accuracy. In practice, it also can
be feedback without each data frame, but with multiple  frames. The
feedback in this case is interadjusting between software and hardware, i.e.
first calculate frequency difference with software, then adjust hardware
guided by the  calculated frequency difference.; after hardware has been
adjusted, software estimates  frequency difference again; repeat the
procedure until a preset number of times. Fig.5 shows a procedure that
deploys midamble to obtain higher frequency  accuracy. Based on joint
detection, a smaller frequency deviation is corrected into a  range, which
can be borne by the baseband demodulation. In a TD-SCDMA system,  using
joint detection technology means inserting a training sequence (midamble)
to  each frame for estimating real channel response. In this way, user
equipment can  suppress multipath and multiple access interference with
joint detection technology,  demodulates data symbols near the training
sequence midamble, and guides  adjustment of AFC by using frequency
deviation information involved in these  symbols. Specific steps are as
following: Step15, receive m data frames. Step16, demodulate the m data
frames with joint detection technology, i.e.  demodulate data symbols near
the training sequence midamble and obtain P symbols  before and after the
training sequence midamble, respectively, which can be named as  X(1) ...
X(P) and Y(1) ... Y(P), respectively. 



Step 17, calculate, respectively, the frequency deviation direction by
using  formula (4) on the P symbols before and after the training sequence
midamble of the  m data frames: Xi(n) = X(n)/Xj(n) Yi(n) = Y(n)/Yj(n)  (4)
12 PCT/CNO 1/000 18  Wherein Xj(n) = Yj(n) = fn/4, 3it/4; Then use formula
(5) to obtain a carrier frequency difference:  P Z =Yi(n)/Xi(n)  (5). Step
18, set adjustment step length (STEP Hz) of AFC hardware, according to the
calculated frequency difference direction. Step 19, according to the
frequency difference direction obtained in step 17, adjust  AFC hardware
with the step length STEP. Steps 15 to 19 can be repeated. Along with a
corrected frequency difference  decreases gradually, more data symbols near
the training sequence midamble can be  taken to obtain more frequency
difference information, and the adjustment step length  of AFC hardware can
be decreased gradually. The method of the invention is a cell initial
search method based on having  training sequence system and can be used in
a CDMA mobile communication system.  A CDMA communication system using
joint detection technology can use the  invention, which is a method for
correcting carrier deviation based on joint detection,  to estimate carrier
deviation. In a space wireless channel environment, the method can  have a
well effect. Although, the invention, a downlink synchronization and
carrier deviation  correction method, is designed based on a TD-SCDMA
system, which is proposed by  CWTS (China Wireless Telecommunication
Standardization) and is one of the RTT  (Radio Transmission Technology) of
International IMT-2000, but it can be fully used  on other digital cellular
mobile communication systems after an adequate update. 13 PCT/CNO 1/000 18



Claims 1. A cell initial search method for a CDMA digital mobile
communication  system, is used for a user equipment correctly receives
information sent by a base  station, it is characterized that the method
comprises: selecting a working frequency point by the user equipment;
obtaining downlink synchronization with the base station at the working
frequency point, comprising: a. deciding a range of downlink training
sequence timeslot by using a power  characteristic window value method
based on training sequence; b. obtaining accurate receiving position for
the user equipment by calculating  correlation of received data and
training sequence in the range. 2. The method according to Claim 1, wherein
the power characteristic window  value method based on training sequence
comprises: a. increasing transmitting power of synchronization symbols in a
downlink pilot  sequence timeslot (DwPTS) of a base station data frame, and
making no transmitting  power on protected symbols located before and after
the synchronization symbols in  the DwPTS; b. searching power
characteristic window values of the DwPTS first by user  equipment, during
receiving, and after having been discovered a position range of the
synchronization symbols, making correlation calculation only near the
position. 3. The method according to Claim I or 2, wherein searching power
characteristic window values of the DwPTS to discover a position range of
the  synchronization symbols comprises: locking a working frequency point
by the user equipment first, and receiving a  data frame; calculating each
synchronization symbol power in the DwPTS; calculating power characteristic
window values at each synchronization symbol  position; calculating average
power characteristic window value over the complete data  frame; searching
minimum one of power characteristic window values at all  synchronization
symbols position of the receiving data frame; 



14 PCT/CNO 1 /000 18  deciding whether the ratio of average power
characteristic window value and minimum power characteristic window value
being greater than a threshold value, if it  being so, then the position of
the minimum power characteristic window value being  the beginning position
of the DwPTS; solving correlation near the beginning position to obtain an
accurate receiving  beginning point and ending downlink synchronization. 4.
The method according to Claim 3, wherein calculating each synchronization
symbol power comprises: supposing the receiving moment being a
synchronization symbol beginning point  first, adding powers of all chips
belonging to the synchronization symbol, and getting  the power of the
synchronization symbol. 5. The method according to Claim 3, wherein
calculating power characteristic  window values at each synchronization
symbol position comprises: sliding with symbol level on the receiving data
frame, and calculating each  position power characteristic window value
R(i) at each position with the following  formula: i+N-1 i+2N+M-1 i+N+M-1
Ri = (I P(k) + I P(k)) / I P(k), k=i k=i+N+M k=i+N wherein i represents a
real receiving position, P(k) represents power value of  each
synchronization symbol, N and M are characteristic window parameters. 6.
The method according to Claim 3, wherein calculating power characteristic
window values at each synchronization symbol position comprises: sliding
with chip level based on each chip power, and calculating the power
characteristic window value at each position. 7. A cell initial search
method for a CDMA digital mobile communication  system, is used for a user
equipment correctly receives information sent by a base  station, it is
characterized that the method comprises: tracing carrier deviation between
the user equipment and the base station by the  user equipment; 



correcting the carrier deviation in a digital demodulator of the user
equipment,  comprising: 15 PCT/CNO 1/000 18 a. estimating the carrier
deviation by software, and adjusting hardware by using  a decision and
feedback method; b. by using a carrier deviation correction method based on
joint detection,  suppressing multipath and multiple access interference
and correcting the carrier  deviation to a range required by baseband
demodulation. 8. The method according to Claim 7, wherein the step a
further comprises:  estimating the carrier deviation of each data frame by
software; calculating a adjustment value for hardware; and adjusting
automatic frequency control (AFC) hardware in the digital demodulator  with
the calculated adjustment value. 9. The method according to Claim 7 or 8,
wherein using the formula to estimate  the carrier deviation of each data
frame: Ae-'ka L J[I(i) + jQ(i)] * [I(i + K) + jQ(i+K)]*,  L wherein a
represents the estimated frequency deviation, I and Q are orthogonal
demodulation signals, and L is a statistic length. 10. The method according
to Claim 7 or 8, wherein using the formula to  calculate a adjustment value
for hardware: fa(n) = fe(n) * coef (n), wherein fe(n) is the estimated
carrier frequency deviation for the n`h receiving  data frame, the range of
adjustment coefficient coefk is between 0 - 1, and when k is  greater,
select a smaller coefk. 11. The method according to Claim 7, wherein the
step b further comprises:  inserting a training sequence midamble of data
burst into each data frame for  estimating real channel response;
suppressing multipath and multiple access interference with joint detection
technology by the user equipment, and demodulating symbols near the
training  sequence midamble; 



adjusting automatic frequency control hardware with the carrier deviation
information included in these symbols. 16 PCT/CNO 1 /00018 12. The method
according to Claim 7 or 11, wherein suppressing multipath and  multiple
access interference with joint detection technology and demodulating
symbols near the training sequence midamble comprises: demodulating
receiving data with joint detection technology, and getting P  characters
before and after the training sequence midamble, and recorded as X(1) ...
X(P) and Y(1) ... Y(P), respectively; calculating Xi(n) = X(n) / Xj(n) ,
Yi(n) = Y(n) / Yj(n) , respectively, wherein  Xj(n) = Yj(n) = fir/4 or
37t/4; getting carrier deviation direction by the formula:  P Z = I Yi(n) /
Xi(n) ;  n=1 setting an adjustment step length of automatic frequency
control hardware based  on the calculated carrier frequency deviation
direction; and adjusting automatic frequency control hardware with the
adjustment step length  according to the carrier frequency deviation
direction. 13. A cell initial search method for a CDMA digital mobile
communication  system, comprises: selecting a working frequency point by an
user equipment and  obtaining downlink synchronization with a base station
at the working frequency  point; tracing carrier deviation between the user
equipment and the base station by the  user equipment, and correcting the
carrier deviation in a digital demodulator; it is  characterized that:
obtaining downlink synchronization with a base station further comprising:
a. deciding a range of downlink training sequence timeslot first by using a
power characteristic window value method based on training sequence; b.
obtaining accurate receiving position of the user equipment by calculating
correlation of data received and training sequence in the range; correcting
the carrier deviation in a digital demodulator further comprising: 



a. estimating the carrier deviation by software, and adjusting hardware by
using  a decision and feedback method; b. suppressing multipath and
multiple access interference by using a carrier  deviation correction
method based on joint detection, and correcting the carrier  deviation to a
range required by baseband demodulation. 17 PCT/CNO 1/000 18  14. A cell
initial search method for a CDMA digital mobile communication  systems,
comprises: searching a rough position range of DwPTS by using a power
characteristic  window value method and defining a working frequency point;
searching accurate receiving position by solving correlation method in the
position range defined and obtaining downlink synchronization; recovering
carrier deviation by using a carrier deviation correction method based  on
joint detection. 15. The method according to Claim 14, wherein searching a
rough position range  of DwPTS by using a power characteristic window value
method comprises: locking a working frequency point first by a user
equipment and receiving a  complete data frame; calculating each symbol
power P; calculating power characteristic window values at each symbol
position;  calculating average power characteristic window value; searching
the minimum one of all power characteristic window values;  calculating a
ratio of average power characteristic window value and minimum  power
characteristic window value, and deciding whether the ratio being greater
than a threshold value, if it is, then the  position of the minimum power
characteristic window value being the starting  position of DwPTS. 16. The
method according to Claim 15, wherein calculating each symbol power  P
further comprises: supposing the receiving moment being a symbol beginning
point first, adding  powers of all chips belonging to the symbol, and
getting the power of the symbol. 



17. The method according to Claim 14, wherein recovering carrier deviation
by  using a carrier deviation correction method based on joint detection
comprises: a. setting frame number n = 0, receiving a data frame; b.
estimating carrier frequency deviation of the data frame by software; c.
calculating a adjustment value of carrier frequency deviation, i.e.
calculating  hardware adjustment value; 18 PCT/CNO 1/000 18 d. adjusting
automatic frequency control hardware according to the calculated  hardware
adjustment value, doing n = n+l, deciding whether n being greater than a
preset number of adjustment frames Q, if not being so, receiving next data
frame and  going to step b, otherwise ending. 18. The method according to
Claim 14 or 17, wherein recovering carrier  deviation by using a carrier
deviation correction method based on joint detection  further comprises: e.
receiving m data frames; f. demodulating the m data frames received with
joint detection technology, i.e.  demodulating data symbols near a training
sequence midamble and getting P symbols  before and after the training
sequence midamble, respectively; g. calculating carrier frequency deviation
direction on the P symbols before and  after the training sequence midamble
of m data frames, respectively; h. setting an adjustment step length for
automatic frequency control hardware,  according to the calculated carrier
frequency deviation direction; i. adjusting automatic frequency control
hardware with the adjustment step  length, according to the frequency
carrier deviation direction obtained. 19. The method according to Claim 18,
further comprises repeating steps e to i.  19 


