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1. 

APPARATUS FOR MAKINGA RANDOM 
ACCESS TO THE REVERSE COMMON 

CHANNEL OF ABASE STATION IN CDMA 
AND METHOD THEREFOR 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue. 

NOTE: More than one reissue application has been filed 
for the reissue of U.S. Pat. No. 6,614,771. The reissue appli 
cations are U.S. patent application Ser: No. 1 1/218,277 filed 
On Sep. 2, 2005, U.S. patent application Ser: No. 1 1/951,939, 
filed on Dec. 6, 2007, which is a continuation reissue appli 
cation of U.S. patent application Ser: No. 1 1/218,277 U.S. 
patent application Ser: No. 13/406,781, filed on Feb. 28, 2012, 
which is a continuation reissue application of U.S. patent 
application Ser: No. 1 1/951,939, U.S. patent application Ser: 
No. 1 3/529,398 filed on Jun. 21, 2012, and the current appli 
cation being filed on Jun. 21, 2012. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention concerns an apparatus for making a 

plurality of cellular phones randomly access a common chan 
nel to transmit data in CDMA (Code Division Multiple 
Access), and a method therefor. 

2. Technical Background 
Recently, it has been demanded that the mobile communi 

cation system may provide data communication services to 
enable exchanges of moving image and character data 
together with those of conventional voiced information dur 
ing movement. IMT-2000 (International Mobile Telecommu 
nication-2000) is an international project to develop a mobile 
communication system to enable Such data communication 
services based on an internationally integrated Standard. In 
addition, an effort has been made to achieve high speed data 
transmission with some limitation in the mobile characteris 
tics, and particularly, the wireless LAN proposed in IEEE 
802.11 standard is commercially able to make data transmis 
sion at 2 Mbps (Mega bit per sec). 

Generally, the circuit-switch, which is employed in the 
present public switched telephone network (PSTN), digital 
cellular system and personal communication system, is not 
desirable to make Such high speed data transmission because 
of ineffectively using a limited number of channels. In order 
to resolve the disadvantages of the circuit-switch, the packet 
Switch has been proposed to make high speed data transmis 
sion in IMT-2000, which is under development for LAN or 
the standard of the future mobile communication system. The 
band spread method of CDMA applied to the present digital 
cellular system has a large communication capacity, and is 
prevented from external tapping and stabilized to make com 
munications under the multipath environment generated by 
the radio channels rapidly changed through movement, so 
that it is widely used in the commercial wireless LAN, 
CDMA One of LMNO (Lucent Motorola, Nortel, Qual 
comm, Samsung) proposed as the standard of the future IMT 
2000, or W-CDMA (Wideband-CDMA) chiefly developed in 
Europe and Japan. 
The future IMT-2000 system is to support both voiced data 

and packet data communications. In this case, it is very inef 
fective that the packet data is assigned with an exclusive 
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2 
channel as the Voiced data. Namely, although the continuous 
Voiced data must be assigned with an exclusive channel, it is 
desirable for effective use of resources and simplification of 
the system that the discontinuous Small packet data are trans 
mitted through the reverse common channels less than the 
number of the active terminals. Moreover, if the number of the 
Subscribers is increased, and thus the amount of the data 
transmitted, the reverse common channels must be necessar 
ily used for the effective use of resources. 
The ALOHA method is the most effective way of channel 

access and data transmission through the reverse common 
channel, and a typical random access, which is developed by 
Hawaii University in 1970 as a protocol for the wireless 
network between the islands of Hawaii State. However, such 
ALOHA suffers the inefficiency of data transmission per 
formed without any timed schedule between the base station 
and terminals, and network overloaded due to frequent colli 
sion of data transmitted by a number of terminals. The slotted 
ALOHA has been developed to define a standard time 
between the base station and terminal in order to cope with 
Such problems. This method is in allow the data transmission 
of a terminal only in a set time, so that the rate of Substantial 
data and thus the transmission efficiency is increased, and the 
interferences from another terminal is reduced, thereby 
improving the efficiency of the whole network. However, 
since the slotted ALOHA makes the data transmission basi 
cally in the contention mode, it is impossible to avoid colli 
sions of data transmitted from the terminals. Hence, if there is 
an additional channel for controlling and transmitting infor 
mation in the forward link from the base station to the termi 
nals, the base station broadcasts the information of the 
received data to the terminals in order to avoid such data 
collision. 

In the ALOHA system employing CDMA, each terminal 
uses a different code or the same code with a time offset to 
avoid data collision. In addition, a preamble signal is firstly 
transmitted to determine the power to be used for data trans 
mission, and the initial synchronization with the code to use 
and the tracking of the code synchronization is performed 
previous to the data transmission, thereby preventing data 
transmission error. Describing the conventional ALOHA pro 
tocol employing CDMA in reference to FIG. 1, a terminal 
makes an access attempt to transmit data. The access attempt 
consists of a plurality of access Sub-attempts, each of which in 
turn consists of a plurality of access probe sequences, each of 
which in turn consists of a plurality of access probes. The 
access probe consists of a preamble transmitting a pilot chan 
nel without any Substantial information to evaluate the chan 
nel situation and to make the initial synchronization between 
the codes of the terminal and base station and the tracking of 
the code synchronization, and an access channel message 
capsule containing the access information or the user's data 
following the preamble. In order to transmit an access signal 
or data through the reverse common channel, a terminal firstly 
transmits an access probe at a given power level, which must 
have a minimum value to reduce the interferences affecting 
the other terminals that transmit data through an exclusive 
channel or other reverse common channels. Then, the termi 
nal which made an attempt to transmit data with the first 
access probe waits for a prescribedtime interval TA the signal 
from the base station representing whether the transmitted 
data is received. If the first access probe fails to reach the base 
station, the terminal makes another attempt to retransmit the 
second probe at a power level increased by a given level PI 
compared to the power level of the first probe after a random 
time interval RT. If not succeeding in the data transmission 
through a prescribed number of the access probes of the first 
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access probe sequence, the terminal performs the second 
access probe sequence after passing an additional random 
time interval RS. 

While the conventional ALOHA protocol system employ 
ing CDMA can make a stable data transmission in the reverse 
common channel by performing stably the code synchroni 
zation and the tracking thereof with the preamble of a suffi 
cient length even when many data are transmitted through the 
reverse common channel, the preamble is the signal to estab 
lish the code synchronization, and less important and longer 
than the Substantial data. Thus, if the synchronization is 
exactly acquired in the preamble but with an error in trans 
mission of the substantial data, the preamble should be 
retransmitted reducing the data transmission efficiency. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an appa 
ratus for making a plurality of cellular phones randomly 
access a common channel to transmit data in CDMA, which 
enables the base station to broadcast a signal representing 
whether it has acquired the synchronization signal of the data 
received through the reverse common channel or no. So as to 
prevent the terminals from unnecessarily transmitting data, 
thereby avoiding interference signals generated in the reverse 
common channel. 

It is another object of the present invention to reduce the 
power used in the terminal to employ an exclusive channel or 
the reverse common channel to transmit data, and to enable 
the failed terminal to quickly retransmit data. 

It is still another object of the present invention to provide 
an apparatus for making a plurality of cellular phones ran 
domly access a common channel to transmit data in CDMA, 
which may stably perform the code synchronization and the 
tracking thereof with a preamble of the same length, and 
achieve reliable data transmission, and reduce the time taken 
for transmitting data. 

It is further another object of the present invention to enable 
the base station to broadcast the information concerning the 
state of the channel card to all terminals in real time so as to 
prevent the terminals from unnecessarily transmitting data. 

According to the present invention, an apparatus for mak 
ing a plurality of terminals have a random access to the 
revenue common channel of a base station in CDMA, com 
prises code synchronization detection information broadcast 
means provided in the base station for broadcasting the State 
information of a channel card in real time for the terminals to 
recognize the code synchronization detection when the code 
synchronization of a certain data is acquired through per 
forming the code synchronization of the preambles transmit 
ted from the terminals through the reverse common channel, 
and data transmission determination means provided in the 
terminals for making the terminals to have attempted data 
transmission in the same time slot with the data of the code 
synchronization detection continue data transmission and the 
other terminals stop data transmission. 

According to an aspect of the present invention, each of the 
terminals comprises a data generator for generating the data 
transmitted to the base station, a data transmitter for trans 
mitting the data generated from the data generator, a terminal 
RF signal processor for converting the data from the data 
transmitter into an RF signal transmitted to the base station 
and for processing an RF signal received from the base sta 
tion, a broadcast signal receiver for receiving a broadcast 
signal from the terminal RF signal processor to determine the 
data transmission, and data transmission determination cir 
cuit for controlling the data transmitter to determine whether 
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4 
to make an attempt of transmitting data or to keep on trans 
mitting the data presently under transmission according to the 
broadcast signal. 
When the data transmission determination circuit receives 

a broadcast signal representing the detection of the code 
synchronization in a time slot from the base station, it holds 
the data transmission until receiving a broadcast signal rep 
resenting the code synchronization not acquired when it does 
not perform data transmission or keeps on transmitting data 
when it has attempted the data transmission in the time slot 
corresponding to the broadcast signal or stops the data trans 
mission performed in the time slot not corresponding to the 
broadcast signal and holds it until receiving abroadcast signal 
representing the code synchronization not acquired. 

Preferably, the data transmission determination circuit 
determines the data transmission by receiving the broadcast 
signal representing the detection of the code synchronization 
in a time slot from the base station, the data transmission 
being determined by the first or second broadcast signal 
according as the ratio of the packet length to the slot length is 
2 or 4. 
The data transmitter is preferably designed to have a trans 

mitted data unit consisting of the preamble and user's data, 
and the power of the preamble is set different from that of the 
user's data. The data transmitter performs the power control 
according to the power control bit transmitted after receiving 
the broadcast signal representing the detection of the received 
signal synchronization from the base station, and maintains a 
constant power level regardless of the power control bit trans 
mitted upon receiving the broadcast signal representing the 
received signal Synchronization not acquired from the base 
station. 
The base station preferably comprises a base station RF 

signal processor for receiving the RF signal transmitted from 
the terminal, a data transceiver for demodulating the signal 
from the base station RF signal processor to deliver it to an 
upper hierarchy or another network or vice versa, the data 
transceiver generating a signal representing whether the 
received signal synchronization is acquired or no, a detection 
determination circuit for receiving the resultant signal of the 
code synchronization used to determine whether the received 
signal is acquired or no upon completing the preamble of the 
data transmitted from the data transceiver, a broadcast deter 
mination circuit for determining the information to broadcast 
to the terminals according to the detection of the received 
signal synchronization recognized by the detection determi 
nation circuit, and abroadcast transmitter for controlling the 
base station RF signal processor to transmit the broadcast 
signal determined by the broadcast determination circuit at a 
prescribed power level in a prescribed time. 

Preferably, the detection determination circuit determines 
the initial code synchronization and the tracking of the Syn 
chronization in a given time before completion of a preamble 
transmission to make the terminals perform the precise opera 
tion in the beginning of the slot. In addition, the detection 
determination circuit searches the codes around the begin 
ning of each time slot for a duration that may vary from the 
length of the timeslot to the length of the preamble. 
The broadcast determination circuit determines the broad 

cast signal only with a single bit representing the detection of 
the synchronization in the preamble. The broadcast transmit 
tertransmits the broadcast signal determined by the broadcast 
determination circuit through an additional channel using a 
different code other than the presently used code at every time 
of completing the slot. Besides, the broadcast transmitter 
transmits the broadcast signal determined by the broadcast 
determination circuit at every time of completing the slot in 
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the punctured form having the power control bit transmitted 
through the pilot channel and a time offset. 

The present invention will now described more specifically 
with reference to the drawings attached only by way of 
examples. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

FIG. 1 is a schematic diagram for illustrating the data 
transmission in ALOHA system employing a common chan 
nel in conventional CDMA; 

FIG. 2 illustrates a CDMA network where the inventive 
apparatus is applied; 

FIG. 3 is a block diagram for illustrating the base station 
communicating with the terminal according to the inventive 
apparatus; 

FIG. 4A is a timing diagram for illustrating the random 
access to the reverse common channel in the inventive appa 
ratus; and 

FIG. 4B is a timing diagram for illustrating the random 
access to the reverse common channel using mini time slots in 
the inventive apparatus. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to FIG, 2, the subscriber's terminal 110 transmits 
a preamble through the reverse common channel to the base 
station, which performs the code synchronization to receive 
the data generated from the terminal. CDMA network 300 
controls a plurality of base stations 200, 210, communicating 
with other networks. PSTN (Public Switched Telephone Net 
work) 400 also communicates with the CDMA network 300 
to connect the mobile terminal 110 with the telephone sub 
scriber. Internet 500 also communicates with the CDMA 
network 300 to connect the terminal 110 with the Internet 
subscriber. PSDN (Public Switched Data Network) 600 com 
municates with the CDMA network 300 to connect the ter 
minal 110 with the PSDN Subscriber. 
The base station 200 is provided with code synchronization 

detection information broadcast means for broadcasting the 
state information of a channel card in real time for the termi 
nals to recognize the code synchronization detection when 
the code synchronization of a certain data is acquired through 
performing the code synchronization of the preambles trans 
mitted from the terminals through the reverse common chan 
nel. In addition, each terminal 100 is provided with data 
transmission determination means for making the terminals 
to have attempted data transmission in the same time slot with 
the data of the code synchronization detection continue data 
transmission and the other terminals stop data transmission. 
As shown in FIG. 3, the terminal 110 comprise a data 

generator 111 for generating the data transmitted to the base 
station 210, a data transmitter 112 for transmitting the data 
generated from the data generator, a terminal RF signal pro 
cessor 113 for converting the data from the data transmitter 
112 into an RF signal transmitted to the base station 210 and 
for processing an RF signal received from the base station 
210, a broadcast signal receiver 114 for receiving a broadcast 
signal from the terminal RF signal processor 113 to determine 
the data transmission, and data transmission determination 
circuit 115 for controlling the data transmitter 112 to deter 
mine whether to make an attempt of transmitting data or to 
keep on transmitting the data presently under transmission 
according to the broadcast signal. 
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6 
The base station 210 preferably comprises a base station 

RF signal processor 211 for receiving the RF signal transmit 
ted from the terminal 110, a data transceiver 212 for demodu 
lating the signal from the base station RF signal processor 211 
to deliver it to an upper hierarchy or another network or vice 
Versa, the data transceiver 212 generating a signal represent 
ing whether the received signal synchronization is acquired or 
no, a detection determination circuit 213 for receiving the 
resultant signal of the code synchronization used to determine 
whether the received signal is acquired or no upon completing 
the preamble of the data transmitted from the data transceiver 
212, a broadcast determination circuit 214 for determining 
the information to broadcast to the terminals according to the 
detection of the received signal synchronization recognized 
by the detection determination circuit 213, and a broadcast 
transmitter 215 for controlling the base station RF signal 
processor 211 to transmit the broadcast signal determined by 
the broadcast determination circuit 214 at a prescribed power 
level in a prescribed time. 

Describing the operation of the inventive apparatus in con 
nection with FIGS. 3 and 4, the data generator 111 of the 
terminal 110 generates the data consisting of a control signal 
to connect the terminal 110 with the base station 210 and a 
substantial data transmitted by the user of the terminal 110. 
The data may be transmitted through an exclusive channel or 
the reverse common channel according to the traffic charac 
teristics. In the inventive apparatus, the data is transmitted 
through the reverse common channel. The data generated 
from the data generator is determined to be transmitted or not 
according to the broadcast signal received from the base 
station 210. 
The hub RF signal processor 211 of the base station 210 

converts the RF signal into the base band signal transmitted to 
the data transceiver 212, which performs the initial code 
synchronization and the tracking thereof through the pre 
amble of the data received the reverse common channel. 
Generally speaking, while the initial code synchronization 
and the tracking thereof may be determined after completing 
of the preamble receiving, the probability to achieve the code 
synchronization may be approximately evaluated by means 
of the power of the received signal even before completion of 
the preamble receiving, so that the broadcast signal may be 
determined prior to completion of the preamble transmission, 
and therefore the time taken for determining and transmitting 
the broadcast signal may be reduced, thus making it possible 
to broadcast in real time. Hence, the effect of broadcasting 
thus determined broadcast signal to all terminals prevents the 
interference signals because the other terminals are stopped 
to transmit data when the code synchronization has been 
attained. 

Consequently, the base station 210 decodes the data 
received through the reverse common channel to make an 
error detection, and broadcasts the signal representing the 
detection of the code synchronization of the received data to 
the terminals in real time. Namely, the detection determina 
tion circuit 213 transfers the resultant signal of the code 
synchronization detection of the received signal from the data 
transceiver 212 after completion of the preamble to the broad 
cast determination circuit 214, which determines the prepa 
ration to demodulate the data according to the signal from the 
data transceiver 212 representing demodulation Such as the 
signal of the synchronization detection and the output signal 
of the detection determination circuit 213. 

Then, the broadcast transmitter 215 transmits the informa 
tion representing the detection of the code synchronization 
instead of PCB (Power Control Bit) at the boundary of the 
time slot in order to transmit in real time the broadcast signal 
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determined by the broadcast determination circuit 214 as 
transmitting PCB through the pilot channel. The possible 
time delay, as described above, may occur before transmis 
sion of the preamble, and therefore the prepared broadcast 
signal is broadcast before the beginning of the time slot to 
prevent the performance degradation. 
The terminals 110 determines the subsequent operations 

depending on the information of the code synchronization 
received from the base station 210. When the base station 210 
transmits the signal representing the detection of the code 
synchronization of the data transmitted through the reverse 
common channel in a specific time slot, the terminals that 
have not transmitted data must hold until the completion of 
transmitting the acquired data while the terminals that have 
attempted data transmission in the corresponding time slot 
keep on transmitting the data. Of course, the terminals that 
have attempted data transmission in the other time slots must 
stop the transmission until the completion of transmitting the 
acquired data. 

FIG. 4A illustrates the example of attempting the data 
transmission using the beginning of the time slot determined 
by the system time set in the system. In this case, it is assumed 
that the length of the preamble necessary for the code syn 
chronization for the data transmission is twice the data length. 
The time taken for a single data transmission consists of a 
plurality of time slots. The terminal 110 including the data 
newly generated or to be retransmitted before the beginning 
of the first time slot So performs the data transmission in the 
first time slot interval So-S. As shown in FIG. 4A, the five 
data are simultaneously transmitted, and in the next time slot 
interval S-S are transmitted two data through the reverse 
common channel to the base station. Hence, the total of the 
data transmitted in the second time slot interval is seven. 

Firstly, it is assumed that the base station performs the 
initial code synchronization and the tracking thereof by 
detecting one of the five data transmitted in the first time slot 
interval So-S1. This assumption may be taken valid because 
the data are acquired different in power level or transmission 
delay even if transmitted simultaneously according to the 
distance between the base station 200 and the terminal 110. 
Therefore, as shown in FIG. 4A, the detection of the data 
transmitted at the beginning of the first time slot So is recog 
nized by the base station 200 at the beginning of the third time 
slot S, transmitted to all the terminals. Then, the terminal 110 
determines the next operation according to the broadcast 
signal received through the terminal RF signal processor 113 
and the broadcast signal receiver 114. Namely, receiving the 
broadcast signal, the terminals that have made the data trans 
mission at the beginning of the first time slot So keep on 
transmitting data, performing closed loop power control by 
using the PCB transmitted from this time. Since the previous 
PCB is invalid due to the preamble not acquired, the closed 
loop power control of the preamble prior to broadcasting the 
synchronization detection signal may cause abrupt change to 
the power generated from the terminal 110. 

In the mean time, the terminals that have made data trans 
mission at time points other than the beginning of the first 
time slot stop the transmission to attempt retransmission in 
the time slot at which the next not acquired signal is trans 
mitted. On the other hand, if the broadcast signal represents 
the synchronization not acquired, the terminal does not per 
form an additional operation, keeping on carrying out the 
operation done in the previous time slot interval. In this way, 
the base station may achieve more precise demodulation of 
the acquired data because of reduced signal interference, 
transmitting data in the increased power without degradation 
of the overall system performance. Namely, the data acquired 
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from the preamble may be stably demodulated, so that the 
time taken for the transmission is reduced and the transmis 
sion efficiency is improved. 

FIG. 4B illustrates the data transmission procedure where 
the length of the time slot is more reduced. The length of the 
preamble for the code synchronization is twice the data length 
as in FIG. 4A. In this case, each time slot is divided into a 
plurality of smaller time slots, so that the number of the 
terminals 110 is reduced for a time slot. A data is transmitted 
in the beginning of the first time slot Soo, and two data in the 
beginning of the next time slot So, so that the amount of the 
data transmitted at the beginning of each time slot is reduced, 
thus increasing the probability of detecting in the preamble 
compared to the case of FIG. 4A. 

Consequently, the data transmitted in the second time slot 
So, is acquired by the base station 200 to broadcast the 
detection signal to the terminal 110 in the time slot S of 
completing the preamble. Receiving the detection signal, the 
terminals that have performed data transmission in the begin 
ning of the second time slot So, keep on transmitting data 
while the terminals that have performed data transmission in 
the other time slots stop transmission, holding until the time 
slot S of receiving the signal not acquired from the base 
station, and thus the terminals that have not performed data 
transmission. Compared to FIG. 4A where two of seventer 
minals stop transmission, the five terminals stop data trans 
mission, and therefore it will be noted that the reduced slot 
secures the stable data transmission with reduced signal inter 
ference. Thus, the reduced slot length reduces the probability 
of transmitting data in the same time slot, so that there is 
increased the number of the terminals stopping unnecessary 
transmission after detection of the preamble. This increases 
the stability of data transmission, decreasing the signal inter 
ference in the terminals using the exclusive channel or other 
reverse common channels. However, since the signal broad 
cast from the base station 200 to the terminal 110 is deter 
mined by the signal received from the terminal, it is required 
that the slot length is maintained over a prescribed level to 
minimize the disadvantages caused by the transmission delay 
or multi-path. Namely, if the slot length is reduced below the 
prescribed level to reduce the level of the interference signal, 
the performance of the overall system is degraded because of 
increasing the frequency of the signal interference. Hence, it 
is desirable to select the slot length that may reduce the level 
of the signal interference with minimizing the disadvantages 
caused by the transmission delay and multi-path. 

In another aspect of the present invention, a method for 
making a plurality of terminals have a random access to the 
reverse common channel of a base station in CDMA, com 
prises the steps of broadcasting from the base station the State 
information of a channel card in real time for the terminals to 
recognize the code synchronization detection when the code 
synchronization of a certain data is acquired through per 
forming the code synchronization of the preambles transmit 
ted from the terminals through the reverse common channel, 
and making the terminals to have attempted data transmission 
in the same timeslot with the data of the code synchronization 
detection continue data transmission and the other terminals 
stop data transmission. 

Preferably, the step of making the terminals transmit data 
comprises the steps of generating the data transmitted to the 
base station, transmitting the data to the base station, convert 
ing the data into an RF signal transmitted to the base station 
and processing a broadcast RF signal received from the base 
station, receiving the converted broadcast RF signal to deter 
mine the data transmission, and determining whether to make 
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an attempt of transmitting data or to keep on transmitting the 
data presently under transmission according to the broadcast 
signal. 

Preferably, the step of broadcasting in the base station 
comprises the steps of receiving the RF signal transmitted 
from the terminal, demodulating the signal from the base 
station RF signal processor to deliver it to an upper hierarchy 
or another network or vice versa, and generating a signal 
representing whether the received signal synchronization is 
acquired or no, receiving the resultant signal of the code 
synchronization used to determine whether the received sig 
nal is acquired or no upon completing the preamble of the data 
transmitted, determining the information to broadcast to the 
terminals according to the detection of the received signal 
synchronization, and controlling the base station to transmit 
the broadcast signal at a prescribed power level in a pre 
scribed time. 

Describing the operation of the inventive method in con 
nection with FIG. 4, the data generator of the terminal gen 
erates the data consisting of a control signal to connect the 
terminal with the base station and a substantial data transmit 
ted by the user of the terminal. The data generated from the 
data generator is determined to be transmitted or not accord 
ing to the broadcast signal received from the base station. 
The hub RF signal processor of the base station converts 

the RF signal into the base band signal transmitted to the data 
transceiver, which performs the initial code synchronization 
and the tracking thereof through the preamble of the data 
received the reverse common channel. Generally speaking, 
while the initial code synchronization and the tracking 
thereof may be determined after completing of the preamble 
receiving, the probability to achieve the code synchronization 
may be approximately evaluated by means of the power of the 
received signal even before completion of the preamble 
receiving, so that the broadcast signal may be determined 
prior to completion of the preamble transmission, and there 
fore the time taken for determining and transmitting the 
broadcast signal may be reduced, thus making it possible to 
broadcast in real time. Hence, the effect of broadcasting thus 
determined broadcast signal to all terminals prevents, the 
interference signals because the other terminals are stopped 
to transmit data when the code synchronization has been 
attained. 

Consequently, the base station 210 decodes the data 
received through the reverse common channel to make an 
error detection, and broadcasts the signal representing the 
detection of the code synchronization of the received data to 
the terminals in real time. Namely, the detection determina 
tion circuit transfers the resultant signal of the code synchro 
nization detection of the received signal from the data trans 
ceiver after completion of the preamble to the broadcast 
determination circuit, which determines the preparation to 
demodulate the data according to the signal from the data 
transceiver representing demodulation Such as the signal of 
the Synchronization detection and the output signal of the 
detection determination circuit. Then, the broadcast transmit 
tertransmits the information representing the detection of the 
code synchronization instead of PCB at the boundary of the 
time slot in order to transmit in real time the broadcast signal 
determined by the broadcast determination circuit as trans 
mitting PCB through the pilot channel. 
The terminals determine the Subsequent operations 

depending on the information of the code synchronization 
received from the base station. When the base station trans 
mits the signal representing the detection of the code synchro 
nization of the data transmitted through the reverse common 
channel in a specific time slot, the terminals that have not 
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transmitted data must hold until the completion of transmit 
ting the acquired data while the terminals that have attempted 
data transmission in the corresponding time slot keep on 
transmitting the data. Of course, the terminals that have 
attempted data transmission in the other time slots must stop 
the transmission until the completion of transmitting the 
acquired data. 

FIG. 4A illustrates the example of attempting the data 
transmission using the beginning of the time slot determined 
by the system time set in the system. Since the preamble and 
data constitute a transmission data unit, the performance 
depends on the power and length of the preamble. Hence, if 
the transmission data unit is greater than twice the time slot, 
the inventive effect is achieved, or otherwise, the effect not 
obtained. The present invention sets the timeslot smaller than 
the conventional time slot to improve the performance. The 
time taken for a single data transmission consists of a plurality 
of time slots. The terminal including the data newly generated 
or to be retransmitted before the beginning of the first time 
slot So performs the data transmission in the first time slot 
interval So-S. As shown in FIG. 4A, the five data are simul 
taneously transmitted, and in the next time slot interval S-S- 
are transmitted two data through the reverse common channel 
to the base station. Hence, the total of the data transmitted in 
the second time slot interval is seven. 

Firstly, it is assumed that the base station performs the 
initial code synchronization and the tracking thereof by 
detecting one of the five data transmitted in the first time slot 
interval So-S1. This assumption may be taken valid because 
the data are acquired different in power level or transmission 
delay even if transmitted simultaneously according to the 
distance between the base station and the terminal. Therefore, 
as shown in FIG. 4A, the detection of the data transmitted at 
the beginning of the first time slot So is recognized by the base 
station at the beginning of the third time slot S. transmitted to 
all the terminals. Then, the terminal determines the next 
operation according to the broadcast signal received through 
the terminal RF signal processor and the broadcast signal 
receiver. Namely, receiving the broadcast signal, the termi 
nals that have made the data transmission at the beginning of 
the first time slot So keep on transmitting data, performing 
closed loop power control by using the PCB transmitted from 
this time. Since the previous PCB is invalid due to the pre 
amble not acquired, the closed loop power control of the 
preamble prior to broadcasting the synchronization detection 
signal may cause abrupt change to the power generated from 
the terminal. 

In the mean time, the terminals that have made data trans 
mission at time points other than the beginning of the first 
time slot stop the transmission to attempt retransmission in 
the time slot at which the next signal not acquired is trans 
mitted. On the other hand, if the broadcast signal represents 
the synchronization not acquired, the terminal does not per 
form an additional operation, keeping on carrying out the 
operation done in the previous time slot interval. In this way, 
the base station may achieve more precise demodulation of 
the acquired data because of reduced signal interference, 
transmitting data in the increased power without degradation 
of the overall system performance. Namely, the data acquired 
from the preamble may be stably demodulated, so that the 
time taken for the transmission is reduced and the transmis 
sion efficiency is improved. 

FIG. 4B illustrates the data transmission procedure where 
the length of the time slot is more reduced. The length of the 
preamble for the code synchronization is twice the data length 
as in FIG. 4A. In this case, each time slot is divided into a 
plurality of smaller time slots, so that the number of the 
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terminals is reduced for a timeslot. A data is transmitted in the 
beginning of the first time slot Soo, and two data in the 
beginning of the next time slot Sos, so that the amount of the 
data transmitted at the beginning of each time slot is reduced, 
thus increasing the probability of detecting in the preamble 
compared to the case of FIG. 4A. 

Consequently, the data transmitted in the second time slot 
So is acquired by the base station to broadcast the detection 
signal to the terminal in the time slot S of completing the 
preamble. Receiving the detection signal, the terminals that 
have performed data transmission in the beginning of the 
second time slot So keep on transmitting data while the 
terminals that have performed data transmission in the other 
time slots stop transmission, holding until the time slot of 
receiving the signal not acquired from the base station, and 
thus the terminals that have not performed data transmission. 
Compared to FIG. 4A where two of seven terminals stop 
transmission, the five terminals stop data transmission, and 
therefore it will be noted that the reduced slot secures the 
stable data transmission with reduced signal interference. 
Thus, the reduced slot length reduces the probability of trans 
mitting data in the same time slot, so that there is increased the 
number of the terminals stopping unnecessary transmission 
after detection of the preamble. This increases the stability of 
data transmission, decreasing the signal interference in the 
terminals using the exclusive channel or other reverse com 
mon channels. However, since the signal broadcast from the 
base station to the terminal is determined by the signal 
received from the terminal, it is required that the slot length is 
maintained over a prescribed level to minimize the disadvan 
tages caused by the transmission delay or multi-path. 
Namely, if the slot length is reduced below the prescribed 
level to reduce the level of the interference signal, the perfor 
mance of the overall system is degraded because of increasing 
the frequency of the signal interference. Hence, it is desirable 
to select the slot length that may reduce the level of the signal 
interference with minimizing the disadvantages caused by the 
transmission delay and multi-path 

Thus, the base station broadcasts a signal representing the 
detection of the synchronization of the data transmitted 
through the reverse common channel to all terminals to selec 
tively stop unnecessary data transmission, preventing the 
reverse common channel from being affected by the unnec 
essary signal interference. This reduces the signal interfer 
ence in the radio channel to decrease the power used by the 
terminal performing data transmission through the exclusive 
or reverse common channel. In addition, the terminals failed 
in data transmission through the reverse common channel 
may expediently perform retransmission, reducing delay 
time. Hence, the inventive apparatus may be properly applied 
to a high speed data transmission system such as IMT-2000. 

What is claimed is: 
1. An apparatus for making a plurality of terminals have a 

random access to the reverse common channel of a base 
station in CDMA, comprising: 

code synchronization detection information broadcast 
means provided in said base station for broadcasting the 
state information of a channel card in real time for said 
terminals to recognize the code synchronization detec 
tion when the code synchronization of a certain data is 
acquired through performing the code synchronization 
of the preambles transmitted from said terminals 
through said reverse common channel; and 

data transmission determination means provided in said 
terminals for making the terminals to have attempted 
data transmission in the same time slot with the data of 
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said code synchronization detection continue data trans 
mission and the other terminals stop data transmission. 

2. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 1, wherein each of said terminals 
comprises: 

a data generator for generating the data transmitted to said 
base station; 

a data transmitter for transmitting said data generated from 
said data generator, 

a terminal RF signal processor for converting said data 
from said data transmitter into an RF signal transmitted 
to said base station and for processing an RF signal 
received from said base station; 

a broadcast signal receiver for receiving a broadcast signal 
from said terminal RF signal processor to determine the 
data transmission; and 

data transmission determination circuit for controlling said 
data transmitter to determine whether to make an 
attempt of transmitting data or to keep on transmitting 
the data presently under transmission according to said 
broadcast signal. 

3. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 2, wherein, when said data trans 
mission determination circuit receives abroadcast signal rep 
resenting the detection of the code synchronization in a time 
slot from said base station, it holds the data transmission until 
receiving a broadcast signal representing the code synchro 
nization not acquired when it does not perform data transmis 
sion or keeps on transmitting data when it has attempted the 
data transmission in the time slot corresponding to said 
broadcast signal or stops the data transmission performed in 
the time slot not corresponding to said broadcast signal and 
holds it until receiving a broadcast signal representing the 
code synchronization not acquired. 

4. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim3, wherein said data transmission 
determination circuit determines the data transmission by 
receiving the broadcast signal representing the detection of 
the code synchronization in a time slot from said base station, 
the data transmission being determined by the first or second 
broadcast signal according as the ratio of the packet length to 
the slot length is 2 or 4. 

5. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 2, wherein said data transmitter is 
designed to have a transmitted data unit consisting of the 
preamble and user's data, and the power of said preamble is 
set different from that of said user's data. 

6. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 2, wherein said data transmitter 
performs the power control according to the power control bit 
transmitted after receiving the broadcast signal representing 
the detection of the received signal synchronization from said 
base station, and maintains a constant power level regardless 
of the power control bit transmitted upon receiving the broad 
cast signal representing the received signal synchronization 
not acquired from said base station. 

7. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 1, wherein said base station 
comprises: 

a base station RF signal processor for receiving the RF 
signal transmitted from the terminal; 
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a data transceiver for demodulating the signal from said 
base station RF signal processor to deliver it to an upper 
hierarchy or another network or vice versa, said data 
transceiver generating a signal representing whether the 
received signal synchronization is acquired or no; 

a detection determination circuit for receiving the resultant 
signal of the code synchronization used to determine 
whether the received signal is acquired or no upon com 
pleting the preamble of the data transmitted from said 
data transceiver, 

abroadcast determination circuit for determining the infor 
mation to broadcast to said terminals according to the 
detection of the received signal synchronization recog 
nized by said detection determination circuit; and 

abroadcast transmitter for controlling said base station RF 
signal processor to transmit the broadcast signal deter 
mined by said broadcast determination circuit at a pre 
scribed power level in a prescribed time. 

8. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 7, wherein said detection deter 
mination circuit determines the initial code synchronization 
and the tracking of the synchronization in a given time before 
completion of a preamble transmission to make said termi 
nals perform the precise operation in the beginning of the 
slot. 

9. An apparatus for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 8, wherein said detection deter 
mination circuit searches the codes around the beginning of 
each time slot for a duration that may vary from the length of 
the time slot to the length of the preamble. 

10. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel system in 
CDMA, as defined in claim 7, wherein said broadcast deter 
mination circuit determines the broadcast signal only with a 
single bit representing the detection of the synchronization in 
the preamble. 

11. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel system in 
CDMA, as defined in claim 7, wherein said broadcast trans 
mitter transmits the broadcast signal determined by said 
broadcast determination circuit through an additional channel 
using a different code other than the presently used code at 
every time of completing the slot. 

12. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel system in 
CDMA, as defined in claim 7, wherein said broadcast trans 
mitter transmits the broadcast signal determined by said 
broadcast determination circuit at every time of completing 
the slot in the punctured form having the power control bit 
transmitted through the pilot channel and a time offset. 

13. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel system in 
CDMA, as defined in claim 7, wherein said broadcast trans 
mitter transmits the broadcast signal determined by said 
broadcast determination circuit through an additional channel 
using a different code other than the presently use code at the 
boundary of each time slot. 

14. A method for making a plurality of terminals have a 
random access to the reverse common channel of a base 
station in CDMA, comprising the steps of: 

broadcasting from said base station the state information of 
a channel cardin real time for said terminals to recognize 
the code synchronization detection when the code syn 
chronization of a certain data is acquired through per 
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forming the code synchronization of the preambles 
transmitted from said terminals through said reverse 
common channel; and 

making the terminals to have attempted data transmission 
in the same time slot with the data of said code synchro 
nization detection continue data transmission and the 
other terminals stop data transmission. 

15. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 14, wherein the step of making 
the terminals transmit data comprising the steps of: 

generating the data transmitted to said base station; 
transmitting said data to said base station; 
converting said data into an RF signal transmitted to said 

base station and processing a broadcast RF signal 
received from said base station; 

receiving the converted broadcast RF signal to determine 
the data transmission; and 

determining whether to make an attempt of transmitting 
data or to keep on transmitting the data presently under 
transmission according to said broadcast signal. 

16. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 15, wherein the step of transmis 
sion determination comprises the step of holding the data 
transmission until receiving a broadcast signal representing 
the code synchronization not acquired when it does not per 
form data transmission or keeps on transmitting data when it 
has attempted the data transmission in the time slot corre 
sponding to said broadcast signal or stops the data transmis 
sion performed in the time slot not corresponding to said 
broadcast signal and holds it until receiving abroadcast signal 
representing the code synchronization not acquired, when 
receiving a broadcast signal representing the detection of the 
code synchronization in a time slot from said base station. 

17. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 16, wherein the step of transmis 
sion determination includes the further step of determining 
the data transmission by receiving the broadcast signal rep 
resenting the detection of the code synchronization in a time 
slot from said base station, the data transmission being deter 
mined by the first or second broadcast signal according as the 
ratio of the packet length to the slot length is 2 or 4. 

18. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 15, wherein the step of data 
transmission has a transmitted data unit consisting of the 
preamble and user's data, and the power of said preamble is 
set different from that of said user's data. 

19. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 15, wherein the step of data 
transmission performs the power control according to the 
power control bit transmitted after receiving the broadcast 
signal representing the detection of the received signal Syn 
chronization from said base station, and maintains a constant 
power level regardless of the power control bit transmitted 
upon receiving the broadcast signal representing the received 
signal synchronization not acquired from said base station. 

20. A method for making a plurality of terminals have a 
random access to the reverse common channel in CDMA, as 
defined in claim 15, wherein the step of broadcasting in said 
base station comprises the steps of: 

receiving the RF signal transmitted from the terminal; 
demodulating the signal from said base station RF signal 

processor to deliver it to an upper hierarchy or another 
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network or vice versa, and generating a signal represent 
ing whether the received signal synchronization is 
acquired or no; 

receiving the resultant signal of the code synchronization 
used to determine whether the received signal is 
acquired or no upon completing the preamble of the data 
transmitted; 

determining the information to broadcast to said terminals 
according to the detection of the received signal Syn 
chronization; and 

controlling said base station to transmit the broadcast sig 
nal at a prescribed power level in a prescribed time. 

21. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 14, wherein the step of broad 
casting in said base station comprises the steps of 

receiving the RF signal transmitted from the terminal; 
demodulating the signal from said base station RF signal 

processor to deliver it to an upper hierarchy or another 
network or vice versa, and generating a signal represent 
ing whether the received signal synchronization is 
acquired or no; 

receiving the resultant signal of the code synchronization 
used to determine whether the received signal is 
acquired or no upon completing the preamble of the data 
transmitted; 

determining the information to broadcast to said terminals 
according to the detection of the received signal Syn 
chronization; and 

controlling said base station to transmit the broadcast sig 
nal at a prescribed power level in a prescribed time. 

22. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in china 21, wherein the step of receiving 
the resultant signal determines the initial code synchroniza 
tion and the tracking of the synchronization in a given time 
before completion of a preamble transmission to make said 
terminals perform the precise operation in the beginning of 
the slot. 

23. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 22, wherein the step of receiving 
the resultant signal searches the codes around the beginning 
of each timeslot for a duration that may vary from the length 
of the time slot to the length of the preamble. 

24. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 21, wherein the step of determin 
ing the information to broadcast determines the broadcast 
signal only with a single bit representing the detection of the 
synchronization in the preamble. 

25. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 21, wherein the step of control 
ling said base station transmits the broadcast signal through 
using a different code other than the presently used code at 
every time of completing the slot. 

26. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 21, wherein the step of control 
ling said base station transmits the broadcast signal at every 
time of completing the slot in the punctured form having the 
power control bit transmitted through the pilot channel and a 
time offset. 

27. A method for making a plurality of terminals have a 
random access to the reverse common channel system in 
CDMA, as defined in claim 21, wherein the step of control 
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ling said base station transmits the broadcast signal through 
using a different code other than the presently used code at the 
boundary of each time slot. 

28. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel of a base 
station in CDMA, comprising: 

code synchronization detection information broadcast 
means provided in said base station for broadcasting the 
state information of a channel card in real time for said 
terminals to recognize the code synchronization detec 
tion when the code synchronization of a certain data is 
acquired through performing the code synchronization 
of the preambles transmitted from said terminals 
through said reverse common channel; and 

data transmission determination means provided in said 
terminals for making the terminals to have acquired the 
code synchronization of the transmitted preambles in 
said base station continue data transmission and the 
other terminals stop data transmission, 

wherein each of said terminals comprises: 
a data generator for generating the data transmitted to said 

base station; 
a data transmitter for transmitting said data generated from 

said data generator, 
a terminal RF signal processor for converting said data 

from said data transmitter into an RF signal transmitted 
to said base station and for processing an RF signal 
received from said base station; 

a broadcast signal receiver for receiving a broadcast signal 
from said terminal RF signal processor to determine the 
data transmission; and 

data transmission determination circuit for controlling said 
data transmitter to determine whether to make an 
attempt of transmitting data or to keep on transmitting 
the data presently under transmission according to said 
broadcast signal, 

wherein, when said data transmission determination circuit 
receives abroadcast signal representing the detection of 
the code synchronization in a time slot from said base 
station, it holds the data transmission until receiving a 
broadcast signal representing the code synchronization 
not acquired when it does not perform data transmission 
or keeps on transmitting data when it has attempted the 
data transmission in the time slot corresponding to said 
broadcast signal or stops the data transmission per 
formed in the time slot not corresponding to said broad 
cast signal and holds it until receiving abroadcast signal 
representing the code synchronization not acquired. 

29. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel of a base 
station in CDMA, comprising: 

code synchronization detection information broadcast 
means provided in said base station for broadcasting the 
state information of a channel card in real time for said 
terminals to recognize the code synchronization detec 
tion when the code synchronization of a certain data is 
acquired through performing the code synchronization 
of the preambles transmitted from said terminals 
through said reverse common channel; and 

data transmission determination means provided in said 
terminals for making the terminals to have acquired the 
code synchronization of the transmitted preambles in 
said base station continue data transmission and the 
other terminals stop data transmission, 

wherein each of said terminals comprises: 
a data generator for generating the data transmitted to 

said base station; 
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a data transmitter for transmitting said data generated 
from said data generator, 

a terminal RF signal processor for converting said data 
from said data transmitter into an RF signal transmit 
ted to said base station and for processing an RF signal 
received from said base station; 

a broadcast signal receiver for receiving a broadcast 
signal from said terminal RF signal processor to 
determine the data transmission; and 

data transmission determination circuit for controlling 
said data transmitter to determine whether to make an 
attempt of transmitting data or to keep on transmitting 
the data presently under transmission according to 
said broadcast signal, 

wherein said data transmitter is designed to have a trans 
mitted data unit consisting of the preamble and users 
data, and the power of said preamble is set different 
from that of said user's data. 

30. An apparatus for making a plurality of terminals have 
a random access to the reverse common channel of a base 
station in CDMA, comprising: 

code synchronization detection information broadcast 
means provided in said base station for broadcasting the 
state information of a channel card in real time for said 
terminals to recognize the code synchronization detec 
tion when the code synchronization of a certain data is 
acquired through performing the code synchronization 
of the preambles transmitted from said terminals 
through said reverse common channel; and 

data transmission determination means provided in said 
terminals for making the terminals to have acquired the 
code synchronization of the transmitted preambles in 
said base station continue data transmission and the 
other terminals stop data transmission, 

wherein said base station comprises: 
a base station RF signal processor for receiving the RF 

signal transmitted from the terminal; 
a data transceiver for demodulating the signal from said 

base station RF signal processor to deliver it to an 
upper hierarchy or another network or vice versa, said 
data transceiver generating a signal representing 
whether the received signal Synchronization is 
acquired or no; 

a detection determination circuit for receiving the result 
ant signal of the code synchronization used to deter 
mine whether the received signal is acquired or no 
upon completing the preamble of the data transmitted 
from said data transceiver, 

a broadcast determination circuit for determining the 
information to broadcast to said terminals according 
to the detection of the received signal synchronization 
recognized by said detection determination circuit; 
and 

abroadcast transmitter for controlling said base station RF 
signal processor to transmit the broadcast signal deter 
mined by said broadcast determination circuit at a pre 
scribed power level in a prescribed time. 

31. A method for making a plurality of terminals have a 
random access to the reverse common channel of a base 
station in CDMA, comprising the steps of: 

broadcasting from said base station the state information of 
a channel cardin real time for said terminals to recognize 
the code synchronization detection when the code syn 
chronization of a certain data is acquired through per 
forming the code synchronization of the preambles 
transmitted from said terminals through said reverse 
common channel; and 
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making the terminals to have acquired the code synchro 

nization of the transmitted preambles in said base station 
continue data transmission and the other terminals stop 
data transmission, 

wherein the step of making the terminals transmit data 
comprising the steps of 
generating the data transmitted to said base station; 
transmitting said data to said base station; 
converting said data into an RF signal transmitted to said 

base station and processing a broadcast RF signal 
received from said base station; 

receiving the converted broadcast RF signal to deter 
mine the data transmission; and 

determining whether to make an attempt of transmitting 
data or to keep on transmitting the data presently 
under transmission according to said broadcast sig 
nal, 

wherein the step of transmission determination com 
prises the step of holding the data transmission until 
receiving a broadcast signal representing the code 
synchronization not acquired when it does not per 
form data transmission or keeps on transmitting data 
when it has attempted the data transmission in the 
time slot corresponding to said broadcast signal or 
stops the data transmission performed in the time slot 
not corresponding to said broadcast signal and holds it 
until receiving a broadcast signal representing the 
code synchronization not acquired, when receiving a 
broadcast signal representing the detection of the 
code synchronization in a time slot from said base 
station. 

32. A method for making a plurality of terminals have a 
random access to the reverse common channel of a base 
station in CDMA, comprising the steps of: 

broadcasting from said base station the State information of 
a channel cardin real time for said terminals to recognize 
the code synchronization detection when the code syn 
chronization of a certain data is acquired through per 
forming the code synchronization of the preambles 
transmitted from said terminals through said reverse 
common channel; and 

making the terminals to have acquired the code synchro 
nization of the transmitted preambles in said base station 
continue data transmission and the other terminals stop 
data transmission, 

wherein the step of making the terminals transmit data 
comprising the steps of 
generating the data transmitted to said base station; 
transmitting said data to said base station; 
converting said data into an RF signal transmitted to said 

base station and processing a broadcast RF signal 
received from said base station; 

receiving the converted broadcast RF signal to deter 
mine the data transmission; and 

determining whether to make an attempt of transmitting 
data or to keep on transmitting the data presently 
under transmission according to said broadcast sig 
nal, 

wherein the step of data transmission has a transmitted 
data unit consisting of the preamble and user's data, 
and the power of said preamble is set different from 
that of said user's data. 

33. A method for making a plurality of terminals have a 
random access to the reverse common channel of a base 
station in CDMA, comprising the steps of: 

broadcasting from said base station the State information of 
a channel cardin real time for said terminals to recognize 
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the code synchronization detection when the code syn 
chronization of a certain data is acquired through per 
forming the code synchronization of the preambles 
transmitted from said terminals through said reverse 
common channel; and 

making the terminals to have acquired the code synchro 
nization of the transmitted preambles in said base station 
continue data transmission and the other terminals stop 
data transmission, 

wherein the step of broadcasting in said base station com 
prises the steps of 
receiving the RF signal transmitted from the terminal; 
demodulating the signal from said base station RF signal 

processor to deliver it to an upper hierarchy or another 
network or vice versa, and generating a signal repre 
senting whether the received signal synchronization 
is acquired or no; 

receiving the resultant signal of the code synchroniza 
tion used to determine whether the received signal is 
acquired or no upon completing the preamble of the 
data transmitted; 

determining the information to broadcast to said termi 
nals according to the detection of the received signal 
synchronization; and 

controlling said base station to transmit the broadcast 
signal at a prescribed power level in a prescribed 
time. 

34. An apparatus for transmitting a data packet to a base 
station in a code division multiple access (CDMA) telecom 
munication system wherein a plurality of terminals randomly 
access to a reverse common channel, comprising: 

means for receiving state information broadcasted from the 
base station, the State information representing that a 
code synchronization of the data packet is acquired in 
the base station, wherein a code synchronization detec 
tion is performed based on a preamble of the data packet 
transmitted from the terminals through the reverse com 
mon channel; and 

data transmission determination means for determining 
whether the code synchronization of the data packet is 
acquired or not based on the state information, allowing 
the terminal to transmit the data packet in the same time 
slot as the data packet of which the code synchronization 
is acquired if the code synchronization of the data packet 
is acquired, and allowing the terminal to stop transmis 
sion of the data packets if the code synchronization of 
the data packet is not acquired. 

35. A terminal for transmitting a data packet to a base 
station in a code division multiple access (CDMA) telecom 
munication system wherein a plurality of terminals randomly 
access to a reverse common channel, comprising: 

a data generator for generating data packets to be transmit 
ted to the base station; 

a data transmitter for transmitting the data packets gener 
ated in said data generator; 

a terminal RF signal processor for converting the data 
packets from said data transmitter into a radio frequency 
(RF) signal and for processing an RF signal received 
from the base station; 

abroadcast signal receiver for receiving abroadcast signal 
from said terminal RF signal processor, the broadcast 
signal representing that a code synchronization of the 
data packet is acquired in the base station, wherein a 
code synchronization detection is performed based on a 
preamble of the data packet transmitted from the termi 
nals through the reverse common channel; and 
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data transmission determination circuit for determining 

whether the code synchronization of the data packet is 
acquired or not based on the broadcast signal, allowing 
the data transmitter to continue to transmit the data 
packet if the code synchronization of the data packet is 
acquired, and allowing the data transmitter to stop trans 
mission of the data packets if the code synchronization 
of the data packet is not acquired. 

36. The terminal as recited in claim 35, wherein the data 
transmitter is designed to have a transmitted data unit con 
sisting of the preamble and user's data, and the power of the 
preamble is set different from that of the user's data. 

37. A base station for making a plurality of terminals have 
a random access to a reverse common chancel in a code 
division multiple access (CDMA) system, comprising: 

a base station RF signal processor for receiving an RF 
signal transmitted from the terminal; 

a data transceiver for demodulating the RF signal from said 
base station RF signal processor and generating a data 
packet to deliver it to an upper hierarchy or another 
network or vice versa, generating a signal representing 
whether a code synchronization of the data packet is 
acquired or not; 

a detection determination means for determining whether 
the data packet is acquired or not upon completing a 
preamble of the data packet; 

abroadcast determination means for determining informa 
tion representing that the code synchronization of the 
data packet is acquired, to be broadcasted to the termi 
nals if the code synchronization of the data packet is 
acquired; and 

abroadcast transmitterfor controlling the information rep 
resenting that the code synchronization of the data 
packet is acquired, to be broadcasted to the terminals at 
a predetermined power level in a predetermined time. 

38. The base station as recited in claim 37, wherein said 
detection determination means determines the initial code 
synchronization and the tracking of the synchronization in a 
given time before completion of a preamble transmission to 
make said terminals perform the precise operation in the 
beginning of the slot. 

39. The base station as recited in claim 37, wherein said 
detection determination means searches the codes around the 
beginning of each time slot for a duration that may vary from 
the length of the time slot to the length of the preamble. 

40. The base station as recited in claim 39, wherein said 
broadcast determination means determines the broadcast sig 
nal only with a single bit representing the detection of the 
synchronization in the preamble. 

41. The base station as recited in claim 39, wherein said 
broadcast transmitter transmits the broadcast signal deter 
mined by said broadcast determination means through an 
additional channel using a different code other than the pres 
ently used code at every time of completing the slot. 

42. The base station as defined in claim 39, wherein said 
broadcast transmitter transmits the broadcast signal deter 
mined by said broadcast determination means at every time of 
completing the slot in the punctured form having the power 
control bit transmitted through the pilot channel and a time 
offset. 

43. A method for transmitting a data packet to a base 
station in a code division multiple access (CDMA) telecom 
munication system wherein a plurality of terminals randomly 
access to a reverse common channel, comprising the steps of 

a) receiving state information broadcasted from the base 
station, the state information representing that a code 
synchronization of the data packet is acquired in the base 
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station, wherein a code synchronization detection is per 
formed based on a preamble of the data packet transmit 
ted from the terminals through the reverse common 
channel; and 

b) determining whether the code synchronization of the 
data packet is acquired or not based on the state infor 
mation, allowing the terminal to transmit the data packet 
in the same timeslot as the data packet of which the code 
synchronization is acquired if the code synchronization 
of the data packet is acquired, and allowing the terminal 
to stop transmission of the data packets if the code syn 
chronization of the data packet is not acquired. 

44. A method for transmitting a data packet to a base 
station in a code division multiple access (CDMA) telecom 
munication system wherein a plurality of terminals randomly 
access to a reverse common channel, comprising the steps of 

a) at a data generator, generating data packets to be trans 
mitted to the base station; 

b) at a data transmitter, transmitting the data packets gen 
erated in the data generator, 

c) at a terminal RF signal processor, converting the data 
packets into a radio frequency (RF) signal and for pro 
cessing an RF signal received from the base station; 

d) at a broadcast signal receiver, receiving a broadcast 
signal from said terminal RF signal processor, the broad 
cast signal representing that a code synchronization of 
the data packet is acquired in the base station, wherein a 
code synchronization detection is performed based on a 
preamble of the data packet transmitted from the termi 
nals through the reverse common channel; and 

e) at data transmission determination means, determining 
whether the code synchronization of the data packet is 
acquired or not based on the broadcast signal, allowing 
the data transmitter to continue to transmit the data 
packet if the code synchronization of the data packet is 
acquired, and allowing the data transmitter to stop trans 
mission of the data packets if the code synchronization 
of the data packet is not acquired. 

45. The method as recited in claim 44, wherein the data 
packet includes the preamble and user's data, and the power 
of the preamble is set different from that of the user's data. 

46. A method for making a plurality of terminals have a 
random access to a reverse common channel in a code divi 
sion multiple access (CDMA) system, comprising: 

a) at a base station RF signal processor, receiving an RF 
signal transmitted from the terminal; 

b) at a data transceiver, demodulating the RF signal from 
said base station RF signal processor and generating a 
data packet to deliver it to an upper hierarchy or another 
network or vice versa, generating a signal representing 
whether a code synchronization of the data packet is 
acquired or not; 

c) at a detection determination means, determining 
whether the data packet is acquired or not upon complet 
ing a preamble of the data packet; 

d) at a broadcast determination means, determining infor 
mation representing that the code synchronization of the 
data packet is acquired, to be broadcasted to the termi 
nals if the code synchronization of the data packet is 
acquired; and 

d) at a broadcast transmitter, for controlling the informa 
tion representing that the code synchronization of the 
data packet is acquired, to be broadcasted to the termi 
nals at a predetermined power level in a predetermined 
time. 

47. The method as recited in claim 46, wherein in the step 
c) the codes are searched around the beginning of each time 
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slot for a duration that may vary from the length of the time 
slot to the length of the preamble. 

48. An apparatus for managing random access of a com 
mon channel by a plurality of terminals in a code division 

5 multiple access (CDMA) telecommunication system compris 
ing. 

a receiver configured to receive a first preamble in a first 
time slot, wherein the first preamble is transmitted by a 
first one of the plurality of terminals using a reverse 
common channel. 

a broadcast signal generator configured to generate a 
broadcast signal in response to the received first pre 
amble, and 

a broadcast transmitter configured to broadcast the broad 
cast signal, wherein the broadcast signal allows the first 
One of the plurality of terminals to determine whether or 
not to transmit a first user data associated with the first 
preamble and wherein the broadcast signal is indistinc 
tive between at least two of the plurality of terminals 
including the first One of the plurality of terminals. 

49. The apparatus of claim 48, wherein the broadcast sig 
nal allow a second One of the plurality of terminals to deter 
mine whether or not to transmit a second user data. 

50. The apparatus of claim 47, wherein the receiver is 
fiurther configured to receive the first user data in a second 
time slot, and wherein the second time slot is a predetermined 
number of time slots after the first time slot. 

51. The apparatus of claim 47, wherein the broadcast sig 
nal that allows the first one of the plurality of terminals to 
determine to transmit the first user data is broadcasted only at 
a specific time that is a predetermined time interval after the 
beginning of the first time slot. 

52. The apparatus of claim 47, wherein the broadcast sig 
nal that causes the first one of the plurality of terminals to 
transmit the first user data is broadcasted only at a specific 
time that is a predetermined time interval after the beginning 
of the first time slot. 

53. The apparatus of claim 52, wherein the broadcast sig 
nal causes a second One of the plurality of terminals to trans 
mit a second user data. 

54. The apparatus of claim 52, wherein the receiver is 
fiurther configured to receive the first user data in a second 
time slot, and wherein the second time slot is a predetermined 
number of time slots after the first time slot. 

55. A method for managing random access of a common 
channel by a plurality of terminals comprising: 

receiving a first preamble a in a first timeslot, wherein the 
first preamble is transmitted by a first One of the plurality 
of terminals using a reverse common channel 

generating a broadcast signal in response to the received 
first preamble, and 

broadcasting the broadcast signal, wherein the broadcast 
signal allows the first one of the plurality of terminals to 
determine whether or not to transmit a first user data 
associated with the first preamble and wherein the 
broadcast signal is indistinctive between at least two of 
the plurality of terminals including the first One of the 
plurality of terminals. 

56. The method of claim 55, wherein the broadcast signal 
allows a second One of the plurality of terminals to determine 
whether or not to transmit a second user data. 

57. The method of claim 55, further comprising receiving 
the first user data in a second time slot, wherein the second 
time slot is a predetermined number of time slots after the first 
time slot. 

58. The method of claim 55, wherein the broadcast signal 
that allows the first One of the plurality of terminals to deter 
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mine to transmit the first user data is broadcasted only at a 
specific time that is a predetermined time interval after the 
beginning of the first time slot. 

59. The method of claim 55, wherein the broadcast signal 
that causes the first one of the plurality of terminals to trans 
mit the first user data is broadcasted only at a specific time 
that is a predetermined time interval after the beginning of the 
first time slot. 

60. The method of claim 59, wherein the broadcast signal 
causes a second one of the plurality of terminals to transmit a 
second user data. 

61. The method of claim 59, further comprising receiving 
the first user data in a second time slot, wherein the second 
timeslot is a predetermined number of timeslots after the first 
time slot. 

62. A communication system comprising: 
a base station, a first terminal and a second terminal, 

wherein the first terminal is configured to transmit a first 
preamble in a first time slot using a reverse common 
channel; 

wherein the base station is configured to receive the first 
preamble, 

wherein the base station is configured to generate a 
broadcast signal in response to the received first pre 
amble, 

wherein the base station is configured to broadcast the 
broadcast signal and wherein the broadcast signal is 
indistinctive between the first terminal and the second 
terminal and 

wherein the first terminal is configured to receive the 
broadcast signal and to decide whether or not to 
transmit a first user data associated with the first 
preamble based on the received broadcast signal. 

63. The system of claim 62, wherein the second terminal is 
configured to receive the broadcast signal and to decide 
whether or not to transmit a second user data based on the 
received broadcast signal. 

64. The system of claim 62, wherein the first terminal is 
configured to transmit the first user data in a second time slot, 
and wherein the second time slot is a predetermined number 
of time slots after the first time slot. 

65. The system of claim 62, wherein first terminal is con 
figured to receive the broadcast signal that allows the first 
terminal to determine to transmit the first user data only at a 
specific time that is a predetermined time interval after the 
beginning of the first time slot. 

66. The system of claim 62, wherein the first terminal is 
configured to receive the broadcast signal that causes the first 
terminal to transmit the first user data only at a specific time 
that is a predetermined time interval after the beginning of the 
first time slot. 

10 

15 

25 

30 

35 

40 

45 

50 

24 
67. The system of claim 66, wherein the second terminal is 

configured to receive the broadcast signal and transmit a 
second user data in response to the received broadcast signal. 

68. The system of claim 66, wherein the first terminal is 
configured to transmit at least a portion of the first user data 
at a power level that differs from the power level at which the 
first preamble is transmitted. 

69. A method for managing random access of a common 
channel by a first terminal and a second terminal comprising: 

transmitting, at the first terminal, a first preamble in a first 
time slot using a reverse common channel; 

receiving the first preamble at a base station, 
generating, at the base station, a broadcast signal in 

response to the received first preamble, 
broadcasting the broadcast signal at the base station, 

wherein the broadcast signal is indistinctive between the 
first terminal and the second terminal. 

receiving, at the first terminal, the broadcast signal, and 
deciding, at the first terminal, whether or not to transmit a 

first user data associated with the first preamble based 
on the received broadcast signal. 

70. The method of claim 69, further comprising: 
receiving, at the second terminal, the broadcast signal and 
deciding, at the second terminal, whether or not to transmit 

a second user data based on the received broadcast 
signal. 

71. The method of claim 69, further comprising transmit 
ting, at the first terminal, the first user data in a second time 
slot, wherein the second time slot is a predetermined number 
of time slots after the first time slot. 

72. The method of claim 71, wherein at least a portion of 
the first user data is transmitted by the first terminal at a 
power level that differs from the power level at which the first 
preamble is transmitted. 

73. The method of claim 69, wherein the broadcast signal 
that allows the first terminal to determine to transmit the first 
user data is received by the first terminal only at a specific 
time that is a predetermined time interval after the beginning 
of the first time slot. 

74. The method of claim 69, wherein the broadcast signal 
that causes the first terminal to transmit the first user data is 
received by the first terminal only at a specific time that is a 
predetermined time interval after the beginning of the first 
time slot. 

75. The method of claim 74, further comprising: 
receiving, at the second terminal, the broadcast signal and 
transmitting, at the second terminal, a second user data 

based on the received broadcast signal. 
76. The method of claim 74, wherein at least a portion of 

the first user data is transmitted by the first terminal at a 
power level that differs from the power level at which the first 
preamble is transmitted. 


