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1. 

SYSTEMAND METHOD FOR 
TRANSMITTING RANDOMACCESS DATA 
USING ORTHOGONAL FREQUENCY 

DIVISION MULTIPLE ACCESS 

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; a claim printed with strikethrough indi 
cates that the claim was canceled, disclaimed, or held 
invalid by a prior post-patent action or proceeding. 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is the National Phase application of Inter 
national Application No. PCT/KR2004/002279, filed 8 Sep. 
2004, which designates the United States and was published 
in English. This application. in its entirety , is incorporated 
herein by reference. This Reissue application of U.S. Pat. No. 
7,680, 156 claims the benefit under 35 U.S.C. S365 of Inter 
national Application PCT/KR2004/002279, filed 8 Sep. 2004, 
which designated the United States and was published in 
English. This application, in its entirety, is incorporated 
herein by reference. 

TECHNICAL FIELD 

The present invention relates to a system and method for 
transmitting random access data using OFDMA (orthogonal 
frequency division multiple access.) More specifically, the 
present invention relates to a system and method for trans 
mitting random access data using OFDMA for allowing a 
plurality of mobile stations to transmit burst-characterized 
data through an uplink common channel for the purpose of 
effective usage of resources. 

BACKGROUND ART 

A wireless mobile communication system divides a total 
resource Such as frequency bands or data rates into many 
Smaller ones, schedules them according to respective users 
requests, and thus shares the resource by using multiple 
access methods such as time division, frequency division, and 
code division. 
The method for a plurality of mobile stations to transmit 

intermittent data through an uplink common channel for the 
purpose of effective usage of resources is a random access 
method for allowing all the mobile stations to have transmis 
sion rights and transmit data randomly. 
One of the random access methods is to allow a mobile 

station to transmit a preamble to a base station in advance. 
The preamble is generated by using a randomly selected code 
from among distinguishable codes. After having received a 
corresponding access grant on the preamble from the base 
station, the mobile station transmit the actual random access 
data. 
The above-noted method for transmitting random access 

data allows the preamble and the data to be transmitted 
through a common random access channel, and additionally 
requires resource assignment. 

Further, one of methods for responding to the preamble 
transmitted from the mobile station is to use the code which is 
received when an access grant signal is generated, and re 
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2 
transmit the preamble. Another one is to use code and channel 
information which is captured at the time of receiving the 
preamble. 

Since a lesser amount of resources is needed for transmit 
ting the preamble, it is allowable to assign a lesser amount of 
resources irrespective of a random access request by the 
mobile station. However, it is inefficient to assign the trans 
mission resource for transmission of random access data irre 
spective of a random access request by the mobile station. 

DISCLOSURE OF INVENTION 

Technical Problem 

It is an advantage of the present invention to transmit 
ACK/NACK information including a scheduling ID when a 
base station responds to a preamble of a random access 
mobile station. 

It is another advantage of the present invention to provide 
a system and method for transmitting random access data 
using OFDMA for allowing a base station to assign a specific 
ID to each preamble when receiving the preamble, variably 
assign a channel for transmitting random access data accord 
ing to resource assigned conditions, and notify a mobile sta 
tion of assignment of the channel resource by using ID. 

Technical Solution 

In one aspect of the present invention, provided is a random 
access data transmission system using OFDMA between a 
mobile station and a base station, wherein the mobile station 
comprises: a resource selector for randomly selecting a pre 
amble transmission channel and a code; a preamble transmit 
ter for generating a preamble based on the transmission 
resource information selected by the resource selector and 
transmitting the preamble to the base station through a pre 
amble transmission channel; a preamble access grant proces 
sor for receiving and processing acknowledgment or non 
acknowledgment information including a scheduling ID 
contained in the preamble access grant from the base station; 
and a data transmitter for transmitting random access data 
through a data transmission channel assigned to the mobile 
station based on the information processed by the preamble 
access grant processor. 

In another aspect of the present invention, provided is a 
random access data transmission system using OFDMA (or 
thogonal frequency division multiple access) between a 
mobile station and a base station wherein the base station 
comprises: a preamble receiving processor for receiving a 
preamble from the mobile station and extracting correspond 
ing preamble information; an ID manager for assigning a 
specific scheduling ID to each mobile station and managing 
the specific scheduling ID So that the mobile station may use 
a assigned data transmit channel; a scheduler for scheduling a 
data transmission time, and a transmission quantity of the 
mobile station with the scheduling ID assigned to the mobile 
station by the ID manager according to channel environments 
and requirements of the mobile stations; an access grant pro 
cessor for determining an acknowledgment/non-acknowl 
edgment status based on the preamble information of the 
preamble receiving processor and the scheduling ID of the ID 
manager, and transmitting preamble access grant configuring 
information including the scheduling ID to the mobile sta 
tion; and a data receiving processor for receiving the random 
access data through a assigned data transmission channel 
from the mobile station according to a transmission result of 
the access grant processor, and processing them. 
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The ID manager recovers the scheduling ID assigned to the 
mobile station when the data receiving processor finishes 
receiving of transmitted random access data. 

In still another aspect of the present invention, provided is 
a random access data transmission method using OFDMA 
between a mobile station and a base station, wherein the 
procedure of mobile station comprises: (a) selecting a pre 
amble transmission channel and a transmission radio 
resource related to a code used for transmitting a preamble for 
a random access to the base station; (b) generating a preamble 
and transmitting the preamble to the base station using the 
transmission radio resource selected in (a); (c) receiving pre 
amble access grant configuring information including a 
scheduling ID and acknowledgment/non-acknowledgment 
information assigned by the base station with respect to the 
preamble transmitted in (b), and checking a Success or failure 
in transmission of the preamble, and the scheduling ID; and 
(d) allowing the mobile station to check an assignment of the 
data transmission channel by using the mobile station’s 
scheduling ID included in a control channel according to a 
checking result in (c), and transmitting random access data to 
the base station through the data transmission channel 
assigned to the mobile station. 

In step (d), the mobile station uses extracted transmission 
control information related to timing, a frequency, and power 
from the access grant information received in (c) to transmit 
random access data. 

In still yet another aspect of the present invention, provided 
is a random access data transmission method using OFDMA 
between a mobile station and a base station, wherein the 
procedure of base station comprises: (a) allowing the base 
station to receive and analyze a preamble transmitted from the 
mobile station, and assigning a specific scheduling ID when 
the mobile station can be scheduled; (b) determining an 
acknowledgment or a non-acknowledgment and forming pre 
amble access grant configuring information according to the 
preamble information analyzed in (a) and an assigned status 
of the scheduling ID, and transmitting the preamble access 
grant configuring information to the mobile station; (c) allow 
ing the base station to schedule a data transmission time, a 
transmission channel, and a transmission quantity of each 
mobile station according to the mobile stations channel envi 
ronments and requirements, and notifying the mobile station 
of scheduled results by using scheduling ID; and (d) receiving 
random access data from the mobile station corresponding to 
the scheduling ID determined in (c) through the data trans 
mission channel, and processing the random access data. 
The step (d) comprises recovering the scheduling ID 

assigned to the mobile station when the reception of the 
random access data transmitted from the mobile station is 
finished. 

ADVANTAGEOUSEFFECTS 

Description of Drawings 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate an embodi 
ment of the invention, and, together with the description, 
serve to explain the principles of the invention: 

FIG. 1 shows a configuration diagram of a random access 
data transmission system using OFDMA according to a pre 
ferred embodiment of the present invention; 

FIG. 2 shows a configuration of an uplink frame according 
to a preferred embodiment of the present invention; 

FIG.3 shows a configuration of a downlink frame accord 
ing to a preferred embodiment of the present invention; and 
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4 
FIG. 4 shows a data transmission process of the random 

access data transmission method using OFDMA according to 
a preferred embodiment of the present invention. 

Best Mode 

In the following detailed description, only the preferred 
embodiment of the invention has been shown and described, 
simply by way of illustration of the best mode contemplated 
by the inventor(s) of carrying out the invention. As will be 
realized, the invention is capable of modification in various 
obvious respects all without departing from the invention. 
Accordingly, the drawings and description are to be regarded 
as illustrative in nature, and not restrictive. To clarify the 
present invention, parts which are not described in the speci 
fication are omitted. 
A random access data transmission system using OFDMA 

according to the preferred embodiment of the present inven 
tion will be described in detail with reference to FIG. 1. 

FIG. 1 shows a configuration diagram of a random access 
data transmission system using OFDMA according to a pre 
ferred embodiment of the present invention, FIG. 2 shows a 
configuration of an uplink frame according to a preferred 
embodiment of the present invention, and FIG. 3 shows a 
configuration of a downlink frame according to a preferred 
embodiment of the present invention. 
As shown in FIG. 1, when using the random access method 

including the case in which a mobile station registers to a cell 
for the first time, the case in which the mobile station requests 
a state transition, and the case in which the mobile station 
requests a handover from one cell to another, the random 
access data transmission system using OFDMA assigns a 
scheduling ID included in downlink access grant transmitted 
by the base station 200 to the uplink preamble transmitted by 
the mobile station 100 so that the mobile station may transmit 
the random access data to the base station 200 through a data 
transmission channel assigned to the scheduling ID. 

For this purpose, the mobile station 100 comprises a 
resource selector 110, a preamble transmitter 120, a preamble 
access grant receiving processor 130, and a data transmitter. 
The resource selector 110 selects transmission radio 

resources like codes, preamble transmission channel for 
transmitting the preamble for a random access to the base 
station codes. 
The preamble transmitter 120 generates a preamble by 

using information on the transmission radio resource selected 
by the resource selector 110, and transmits the corresponding 
preamble to the base station through the preamble transmis 
sion channel. 

In the OFDMA/FDD system which uses different fre 
quency bands for uplinks and downlinks, the preamble trans 
mitter 120 fixes a specific slot in an uplink frame for an 
available time of preamble transmission. An uplink frame is 
made up a plurality of slots. Radio frequency resources of the 
specific slot are divided into a plurality of subchannels. The 
preamble transmitter 120 transmits the preamble which is 
generated by using the code which is distinguishable from 
among the different codes through the subchannel randomly 
selected from among the subchannels. 

In this instance, slots of the uplink frame except the slot 
which is fixed for transmitting the preamble are divided into 
control information transmission channels and data transmis 
sion channels, and the random access data are loaded on part 
of the data transmission channel and transmitted to the base 
Station 200. 
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As shown in FIG. 2, the uplink frame having a predeter 
mined length of Tframe comprises a plurality of slots where 
the length of the slots is Tslot, excluding the final slot having 
a length of Tslot'. 
The possibility of each slots transmission of the random 

access preamble is determined according to the position of 
the slot in the frame. When the preamble transmission posi 
tion is defined to be the final slot within the frame, the final 
slot of the frame is fixed to the time for transmitting the 
preamble, and the radio resources of the slots are divided into 
Subchannels and are then used. 
The mobile station 100 randomly selects one of the radio 

resources which are divided as the subchannels at the time of 
transmitting the preamble, uses the code which is distinguish 
able by different codes, and transmits the generated preamble 
to the base station 200. 

The slots except the final slot are divided into control 
information transmission channels and data transmission 
channels. A channel for transmitting the random access data 
is not classified as a separate transmission channel, and the 
random access data are transmitted by using part of the data 
transmission channels. 

The preamble access grant receiving processor 130 
receives a preamble access grant including a scheduling ID 
and ACK/NACK information on the preamble from the base 
station 200 according to the transmission by the preamble 
transmitter 120, and processes them. 

The data transmitter 140 transmits the random access data 
to the base station 200 through the data transmission channel 
of the scheduling ID assigned to the mobile station 100 based 
on the information processed by the preamble access grant 
receiving processor 130. 
The base station 200 comprises a preamble receiving pro 

cessor 210, an ID manager 220, a scheduler 230, an access 
grant processor 240, and a data receiving processor 250. 
The preamble receiving processor 210 receives preambles 

from the respective mobile stations 100, and extracts pre 
amble information including codes, timing, and power 
through the preambles. 

The ID manager 220 assigns a specific scheduling ID to 
each mobile station 100 and manages it so that the mobile 
station 100 may use a data transmission channel specified by 
the base station 200, and also recovers and manages the 
scheduling ID assigned to the mobile station when the data 
receiving processor 250 finishes receiving of transmitted ran 
dom access data. 
The scheduler 230 assigns the resources of the packet 

service, and in detail, it considers requirements including a 
channel environment and QoS of the mobile stations, and 
determines transmission times and quantities of the mobile 
stations to which the scheduling IDs are given according to a 
scheduling algorithm. 
The access grant processor 240 loads preamble access 

grant information in a specific slot of the downlink frame 
including a plurality of slots, and transmits the same to the 
mobile station 100. 
As shown in FIG. 3, the downlink frame includes a plural 

ity of slots having a constant length Tframe, and it has the 
same length as that of the uplink frame. 
The slots of the downlink frame comprises a slot Tslot' for 

synchronization and cell search, and downlink traffic slots 
Tslot which include a transmission time of data traffic and a 
transmission time of control signal traffic. 

The period of physical channels for transmitting the con 
trol signal traffic can be a multiple of the frame period, which 
represents that the data configured by block units are partially 
divided and transmitted for each slot. 
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6 
The data transmitted to the downlink through the channel at 

the transmission time of the control signal traffic include 
broadcasting information, paging information, state manage 
ment information, and data transmission control information. 

Since control signal information channels for transmitting 
the control signal information divide and use the orthogonal 
frequencies because of characteristics of the OFDMA sys 
tem, a preamble access grant channel for transmitting access 
grants on the preamble transmission can be configured with N 
Subchannels from among the channel. 

It is required to use the restricted radio resources with an 
appropriate ratio and purpose, and the assignment ratio of the 
resources is varied according to the cell configuration in the 
OFDMA system. 

Therefore, it is desirable for the base station to separately 
notify the mobile station of configuration information of a 
preamble access grant channel, use the configuration infor 
mation of the preamble access grant channel, and allow the 
mobile station to check the preamble acknowledgements 
ACK/NACK so that the base station may effectively manage 
the channel for transmitting the access grant of the preamble, 
compared to the method for fixing part of the control signal 
information channel to be a preamble access grant channel in 
consideration of the maximum value of the random access 
request available in the existing cell. 
The data receiving processor 250 receives and processes 

the random access data transmitted by the mobile station 100 
which has received the access grant of the access grant pro 
cessor 240. 

An operation of the random access data transmission sys 
tem using OFDMA according to a preferred embodiment will 
now be described with reference to a drawing. 

FIG. 4 shows a data transmission process of the random 
access data transmission method using OFDMA according to 
the preferred embodiment of the present invention. 
As shown in the random access data transmission method 

using OFDMA, the resource selector 110 of the mobile sta 
tion 100 initially selects a transmission radio resource used 
for transmitting the preamble in step S1. 
The preamble transmitter 120 receives information on the 

transmission radio resource selected by the resource selector 
110, generates a preamble, and transmits it to the base station 
200 through a preamble transmission channel in step S2. 
The preamble receiving processor 210 of the base station 

200 analyzes the preamble received through the preamble 
transmitter 120, extracts preamble information including 
codes, timing, and power, and the ID manager 220 assigns a 
scheduling ID to the mobile station to be scheduled in step S3. 
The access grant processor 240 determines acknowledg 

ment/non-acknowledgment status on the preamble provided 
from the mobile station according to the preamble informa 
tion extracted from the preamble receiving processor 210 and 
assigned status of the scheduling ID provided by the ID 
manager 220. 
The access grant processor 240 configures preamble access 

grant configuring information by using the scheduling ID 
information, ACK/NACK information, and preamble infor 
mation extracted from the preamble, and transmits the pre 
amble access grant configuring information which is access 
grant information to the mobile station 100 through the con 
trol information transmission channel specified by the base 
station 200 in step S4. 
The preamble access grant receiving processor 130 of the 

mobile station 100 receives the preamble access grant con 
figuring information from the access grant processor 240 
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through the preamble acknowledgement channel, and checks 
Successful preamble transmission status and the scheduling 
ID in step S5. 
When finishing transmission of the preamble access grant 

configuring information, the base station 200 transmits 
assignment information of the data transmission channel 
determined after scheduling together with the scheduling ID 
assigned to a random access mobile station 100 by the sched 
uler 230 to the mobile station 100 through the control infor 
mation transmission channel in steps S6 and S7. 
The random access mobile station 100 checks assigned 

status of the data transmission channel of the scheduling ID 
transmitted through the control channel in Step S8, and trans 
mits the random access data through the data transmission 
channel assigned to the mobile station 100 in step S9. 

In this instance, the mobile station 100 minimizes the influ 
ence given to the data transmitted to the base station by 
another mobile station by using transmission control infor 
mation including timing, a frequency, and a power received 
through the preamble access grant configuring information, 
and transmits the random access data through the data trans 
mission channel. 
When the base station 200 finishes receiving the random 

access data through the data receiving processor 250, the ID 
manager 220 recovers and manages the scheduling ID 
assigned to the corresponding mobile station in step S10. 
As described, the base station 200 assigns data transmis 

sion channels for variably transmitting the random access 
data according to assigned resource status to the access grant 
of the preamble transmitted from the mobile station. 

To achieve this, the base station 200 provides a specific 
scheduling ID for each preamble when transmitting an access 
grant on the preamble received from the mobile station to the 
downlink, and notifies the mobile station of assignment infor 
mation on the data transmission channel determined through 
the scheduling ID. 

It is desirable to use the scheduling ID as an identifier of the 
mobile station used by the scheduler 230 and use the same for 
the physical layer and the MAC layer. 

In consideration of the channel condition and QoS of each 
mobile station, the scheduler 230 selects a mobile station to 
which the data transmission channel will be assigned, and 
transmits corresponding assignment information through the 
data transmission control channel, and hence, the mobile 
station checks the assignment information in the data trans 
mission control channel through the scheduling ID assigned 
to the mobile station, and transmits the random access data 
through the data transmission channel. 

In this instance, the data transmission channel is a channel 
for allowing the mobile station which is registered to the base 
station and is in the active state to transmit the data. 

After receiving the random access data from the mobile 
station, the base station 200 transmits them to the system 
through a path other than that of the data of the registered 
mobile station. Therefore, the OFDMA-based random access 
data transmission system and method according to the pre 
ferred embodiment improves conventional inefficient usage 
of the transmission resources through assigning a separate 
random access data-transmission channel. 

While this invention has been described in connection with 
what is presently considered to be the most practical and 
preferred embodiment, it is to be understood that the inven 
tion is not limited to the disclosed embodiments, but, on the 
contrary, is intended to cover various modifications and 
equivalent arrangements included within the spirit and scope 
of the appended claims 
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8 
As described in the OFDMA-based random access data 

transmission system and method, the base station loads the 
mobile station’s transmission control information and the 
scheduling ID information into the access grant of the pre 
amble received from the mobile station and transmits them so 
that the mobile station may transmit the random access data 
through the data transmission channel without an additional 
separated channel, thereby enabling effective usage of the 
radio resources, and transmitting the data without influencing 
data transmission of other mobile stations by using the trans 
mission control information. 

The invention claimed is: 
1. A random access data transmission system using 

OFDMA (orthogonal frequency division multiple access) 
between a mobile station and a base station, the mobile station 
comprising: 

a resource selector for selecting a preamble transmission 
channel and a code-related transmission resource for 
transmitting a preamble for a random access to the base 
station; 

a preamble transmitter for using the transmission resource 
Selected by the resource selector to generate the pre 
amble and transmitting the preamble to the base station 
though the preamble transmission channel; 

a preamble access grant processor for (i) receiving 
acknowledgment or non-acknowledgment information, 
which includes a scheduling ID provided by the base 
station for each preamble, in a preamble access grant 
from the base station in response to the transmission by 
the preamble transmitter, and (ii) processing the 
received information; and 

a data transmitter for transmitting random access data 
though a data transmission channel associated with the 
Scheduling ID assigned to the mobile station based on 
the information processed by the preamble access grant 
processor, 

wherein the data transmission channel over which the ran 
domaccess data is transmitted from the mobile station to 
the base station is different from the preamble transmis 
sion channel over which the preamble is transmitted 
from the mobile station to the base station. 

2. The random access data transmission system of claim 1, 
wherein the preamble transmitter 

fixes a specific slot within an uplink frame as a preamble 
transmittable time, said uplink frame further compris 
ing, besides said fixed, specific slot, a plurality of slots, 

randomly selects one of subchannels of a radio resource of 
the fixed, specific slot, 

uses a code which is distinguishable from other codes, and 
transmits the preamble generated though the selection of 

the Subchannel and usage of the code. 
3. The random access data transmission system of claim 2, 

wherein the slots of the uplink frame except the specific slot 
which is fixed with the preamble transmittable time are clas 
sified as a control information transmission channel and a 
data transmission channel, and random access data are loaded 
on part of the data transmission channel and transmitted to the 
base station. 

4. A random access data transmission system using 
OFDMA (orthogonal frequency division multiple access) 
between a mobile station and a base station the base station 
comprising: 

a preamble receiving processor for receiving, over a pre 
amble transmission channel, a preamble from the 
mobile station and extracting corresponding preamble 
information; 
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an ID manager for assigning a specific scheduling ID to 
each preamble sent by the mobile station and managing 
the specific scheduling ID so that the mobile station may 
use an assigned data transmission channel associated 
with said scheduling ID: 

a scheduler for scheduling a data transmission time, and a 
transmission quantity of the mobile station together with 
the scheduling ID assigned to the mobile station by the 
ID manager according to channel environments and 
requirements of the mobile stations; 

an access grant processor for using the preamble informa 
tion of the preamble receiving processor and the sched 
uling ID of the ID manager to determine an acknowl 
edgment/non-acknowledgment status, and transmitting 
preamble access grant configuring information includ 
ing the scheduling ID to the mobile station; and 

a data receiving processor for receiving the random access 
data through said assigned data transmission channel 
from the mobile station according to a transmission 
result of the access grant processor, and processing the 
received random access data; 

wherein said assigned data transmission channel over 
which the random access data is transmitted from the 
mobile station to the base station is different from the 
preamble transmission channel over which the preamble 
is transmitted from the mobile station to the base station; 
and 

wherein the base station notifies the mobile station of said 
assigned data transmission channel for transmission of 
the random access data only after and in response to 
receipt of the preamble from the mobile station. 

5. The random access data transmission system of claim 4, 
wherein the preamble information of the preamble receiving 
processor includes information on a code, timing, and power 
used for transmitting the preamble by the mobile station. 

6. The random access data transmission system of claim 4. 
wherein the ID manager recovers the scheduling ID assigned 
to the mobile station when the data receiving processor fin 
ishes reception of the random access data. 

7. The random access data transmission system of claim 4. 
wherein the access grant processor loads the preamble access 
grant configuring information on a specific slot of a downlink 
frame comprising a plurality of slots, and transmits the same 
to the mobile station. 

8. The random access data transmission system of claim 7. 
wherein the specific slot is assigned for synchronization and 
base station search and other slots are assigned for downlink 
traffic slots in the downlink frame. 

9. The random access data transmission system of claim 8. 
wherein the downlink traffic slots are classified as a data 
traffic transmission time and a control signal traffic transmis 
sion time so that the random access data may be divided into 
part of each slot and then be transmitted. 

10. A random access data transmission method using 
OFDMA (orthogonal frequency division multiple access) 
between a mobile station and a base station, the method at the 
mobile station comprising: 

(a) selecting a preamble transmission channel and a trans 
mission radio resource related to a code used for trans 
mitting a preamble for a random access to the base 
station; 

(b) using the transmission radio resource selected in (a) to 
generate the preamble and transmitting the preamble 
over the preamble transmission channel to the base sta 
tion; 

(c) receiving preamble access grant configuring informa 
tion, which includes a scheduling ID assigned by the 
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10 
base station for each preamble, and acknowledgment/ 
non-acknowledgment information with respect to the 
preamble transmitted in (b), and checking a successful 
status of transmission of the preamble, and the schedul 
ing ID; and 

(d) checking an assignment of a data transmission channel 
associated with the scheduling ID by using the mobile 
station’s Scheduling ID included in a control channel 
according to a checking result in (c), and transmitting 
random access data to the base station through the data 
transmission channel assigned to the mobile station; 

wherein the data transmission channel over which the ran 
domaccess data is transmitted from the mobile station to 
the base station is different from the preamble transmis 
sion channel over which the preamble is transmitted 
from the mobile station to the base station. 

11. The random access data transmission method of claim 
10, wherein (d) comprises extracting transmission control 
information including timing, a frequency, and power though 
the access grant information received in (c), and transmitting 
random access data by using the transmission control infor 
mation. 

12. The random access data transmission method of claim 
10, wherein (b) comprises 

fixing a specific slot within an uplink frame as a preamble 
transmittable time, said uplink frame further including, 
besides said fixed, specific slot, a plurality of slots, 
which are classified as control information and data 
transmission channels, wherein the random access data 
are loaded on part of the data transmission channel and 
transmitted to the base station; and 

transmitting the preamble generated by randomly selecting 
any one of the radio resources of the fixed, specific slot 
and using a code which is distinguishable from other 
codes. 

13. A random access data transmission method using 
OFDMA (orthogonal frequency division multiple access) 
between a mobile station and a base station, the method at the 
base station comprising: 

(a) receiving and analyzing a preamble transmitted over a 
preamble transmission channel from the mobile station, 
and assigning a specific scheduling ID for each pre 
amble when the mobile station can be scheduled; 

(b) determining an acknowledgment or a non-acknowledg 
ment and forming preamble access grant configuring 
information according to the preamble information ana 
lyzed in (a) and an assigned status of the scheduling ID, 
and transmitting the preamble access grant configuring 
information to the mobile station; 

(c) Scheduling a data transmission time, a data transmission 
channel, and a transmission quantity of each mobile 
station together with the scheduling ID assigned to each 
mobile station according to the mobile station’s channel 
environments and requirements, and notifying the 
mobile station of scheduled results; and 

(d) receiving random access data from the mobile station 
corresponding to the scheduling ID though the data 
transmission channel determined in (c), and processing 
the random access data; 

wherein the data transmission channel over which the ran 
domaccess data is transmitted from the mobile station to 
the base station is different from the preamble transmis 
sion channel over which the preamble is transmitted 
from the mobile station to the base station; and 

wherein the base station notifies the mobile station of the 
data transmission channel for transmission of the ran 
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dom access data only after and in response to receipt of 
the preamble from the mobile station. 

14. The random access data transmission method of claim 
13, wherein (d) comprises recovering the scheduling ID 
assigned to the mobile station when the reception of the 
random access data from the mobile station is finished. 

15. The random access data transmission method of claim 
13, wherein (b) comprises distributing the preamble access 
grant configuring information to part of a specific slot of a 
downlink frame comprising a plurality of slots, and transmit 
ting it to the mobile station. 

16. A random access method in a wireless communication 
system, the method at a mobile station comprising: 

transmitting a preamble, without a random access mes 
sage, through preamble transmission channel to a base 
Station, 

receiving a preamble response message that conveys a 
scheduling ID and an assignment information of radio 
resource of data transmission channel for random 
access data transmission, and 

transmitting random access data to the base station 
through the radio resource of data transmission channel 
assigned to the mobile station, 

wherein the scheduling ID is specific for the mobile station 
and identification for random access procedure, 

wherein the preamble is generated by using a code that is 
distinguishable from other codes, 

wherein the random access data is transmitted after the 
preamble is transmitted and the preamble response mes 
sage is received in response to the preamble, and 

wherein the scheduling ID is used for a physical layer and 
a Medium Access Control (MAC) layer of the mobile 
Station. 

17. The method of claim 16, wherein the assignment infor 
mation of radio resource is associated with the scheduling ID. 

18. The method of claim 16, wherein the preamble response 
message conveys timing and power information for transmit 
ting random access data. 

19. The method of claim 16, wherein data transmission 
channel over which random access data is transmitted is 
different from preamble transmission channel over which the 
preamble is transmitted. 

20. The method of claim 16, wherein a configuration for 
receiving the preamble response message is determined in 
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consideration of the maximum value of random access 
requests available in the base station, and the preamble 
response message is received from the base station with ref 
erence to the configuration. 

21. A random access method in a wireless communication 
system, the method at a base station comprising: 

receiving a preamble, without a random access message, 
through preamble transmission channel from a mobile 
Station, 

transmitting a preamble response message that conveys a 
scheduling ID and an assignment information of radio 
resource of data transmission channel for random 
access data transmission, and 

receiving random access data from the mobile station 
through the radio resource of data transmission channel 
assigned to the mobile station, 

wherein the scheduling ID is specific for the mobile station 
and identification for random access procedure, 

wherein the preamble is generated by using a code that is 
distinguishable from other codes, 

wherein the random access data is transmitted after the 
preamble is transmitted and the preamble response mes 
sage is received in response to the preamble, and 

wherein the scheduling ID is used for a physical layer and 
a Medium Access Control (MAC) layer of the mobile 
Station. 

22. The method of claim 21, wherein the assignment infor 
mation of radio resource is associated with the scheduling ID. 

23. The method of claim 21, wherein the preamble response 
message conveys timing and power information for receiving 
random access data. 

24. The method of claim 21, wherein data transmission 
channel over which random access data is received is differ 
ent from preamble transmission channel over which the pre 
amble is received. 

25. The method of claim 21, wherein a configuration for 
transmitting the preamble response message is determined in 
consideration of the maximum value of random access 
requests available in the base station, and the preamble 
response message is transmitted to the mobile station with 
reference to the configuration. 

k k k k k 


