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APPARATUS AND METHOD FOR RANDOM
ACCESS IN WIRELESS COMMUNICATION
SYSTEM

PRIORITY

[0001] This application claims priority under 35 U.S.C.
119(a) to an application filed in the Korean Intellectual Prop-
erty Office on Apr. 1, 2009, and assigned Serial No. 10-2009-
0027958, the contents of which are incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to wireless
communication systems, and more particularly, to a method
and apparatus for transmitting and receiving a random access
preamble in a wireless communication system.

[0004] 2. Description of the Related Art

[0005] The terms handover and handoff are generally
related to technology that automatically switches a call chan-
nel without loss or interruption of service when a mobile
communication subscriber moves from one wireless commu-
nication area to another.

[0006] Random access is a collision-based access proce-
dure that user equipment uses to initially access a base station.
In the Third Generation Partnership Project (3GPP) Long
Term Evolution (LTE) standard, random access is defined so
that user equipment may rapidly access a base station using
the least amount of wireless resources. A physical channel
used to transmit a random access preamble is a Physical
Random Access Channel (PRACH), and the remaining physi-
cal channel used for the signaling use is a shared cannel. An
LTE system provides a non-contention-based random access
procedure to minimize the use of resources and time delays
due to collisions.

[0007] Inperforming random access, user equipment trans-
mits a preamble to a base station, using the initial transmis-
sion power of the preamble contained in random access infor-
mation. The random access information, as system
information, is downloaded from the base station. When the
user equipment successfully transmits the preamble and
receives a random access response regarding the preamble
from the base station, it can continue performing the proce-
dure of random access. However, if the user equipment does
not receive a response from the base station within a certain
period of time, it re-transmits the preamble thereto using a
transmission power that is higher than that of the previous
transmission. This increase is referred to as ‘power ramping.’
The base station downloads the maximum transmission
power and the increased amount of transmission power in the
power ramping process, as system information, to the user
equipment.

[0008] FIG. 1 is a diagram illustrating preamble transmis-
sion power in a general random access process.

[0009] When an event (or a case) for triggering random
access has occurred, user equipment transmits a preamble to
a base station. As shown in FIG. 1, the events (or cases)
include idle to connected mode transition (Case 1), Radio
Resource Control (RRC) connection re-establishment (Case
2), handover (Case 3), and DownLink/UpLink (DL/UL) data
resume (Case 4). As shown in FIG. 1, the general random
access process is performed using the same initial transmis-
sion power and ramping power.

Oct. 7,2010

[0010] If a user equipment and a base station are located
near each other, the user equipment can transmit a preamble
to the base station using a relatively low level of transmission
power. On the contrary, if the user equipment is located at a
cell edge furthest from the base station, and transmits a pre-
amble to the base station using a relatively low level of trans-
mission power, the base station may fail to receive the pre-
amble. In that case, the user equipment increases
transmission power to transmit the preamble and repeats the
re-transmission attempt, which requires more time to perform
the random access process.

SUMMARY OF THE INVENTION

[0011] The present invention has been made to address at
least the above problems and/or disadvantages and to provide
at least the advantages described below. Accordingly, an
aspect of the present invention provides a method and appa-
ratus that can properly allocate random access preamble
transmission power in a wireless communication system,
based on events for triggering random access or cases where
random access needs to be performed, thereby reducing time
delay due to random access.

[0012] According to one aspect of the present invention, a
random access method of a user equipment is provided. A
plurality of random access parameters having different values
in accordance with a plurality of events for triggering random
access are set. When one of the plurality of events for trig-
gering random access has occurred, random access is per-
formed according to at least one of the plurality of random
access parameters corresponding to the event.

[0013] According to another aspect of the present inven-
tion, a random access apparatus is provided. The random
access apparatus includes a storage unit for storing a plurality
of random access parameters that differ from each other
according to a plurality of events for triggering random
access. The random access apparatus also includes a random
access preamble configuration unit for generating a random
access preamble when one of the plurality of events for trig-
gering random access has occurred. The random access appa-
ratus additionally includes a user equipment communication
unit for transmitting the random access preamble. The ran-
dom access apparatus further includes a random access pre-
amble power controller for controlling a transmission power
of'the random access preamble according to at least one of the
plurality of random access parameters stored in the storage
unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects, features and advan-
tages of the present invention will become more apparent
from the following detailed description when taken in con-
junction with the accompanying drawings, in which:

[0015] FIG. 1 is a diagram illustrating preamble transmis-
sion power in a general random access process;

[0016] FIG. 2 is a diagram illustrating preamble transmis-
sion power in a random access process, according to an
embodiment of the present invention;

[0017] FIG. 3 is a signal flow chart illustrating a random
access method in a wireless communication system, accord-
ing to an embodiment of the present invention;

[0018] FIG. 4 is a signal flow chart illustrating a method for
setting random access parameters, according to an embodi-
ment of the present invention;
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[0019] FIG.51is asignal flow chart illustrating a method for
setting random access parameters, according to another
embodiment of the present invention;

[0020] FIG. 6 is a flow chart illustrating a method for
receiving preamble of a base station, according to an embodi-
ment of the present invention;

[0021] FIG. 7 is a flow chart illustrating a method for trans-
mitting a preamble of user equipment, according to an
embodiment of the present invention;

[0022] FIG. 8 is a schematic block diagram illustrating a
random access apparatus of a base station, according to an
embodiment of the present invention; and

[0023] FIG. 9 is a schematic block diagram illustrating a
random access apparatus of user equipment, according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE PRESENT INVENTION

[0024] Embodiments ofthe present invention are described
in detail with reference to the accompanying drawings. The
same or similar reference numbers are used throughout the
drawings to refer to the same or similar parts. Detailed
descriptions of well-known functions and structures incorpo-
rated herein may be omitted to avoid obscuring the subject
matter of the present invention.

[0025] A description is provided regarding transmission
power of a random access preamble (hereinafter, ‘preamble”)
according to an embodiment of the present invention.

[0026] FIG. 2 is a diagram illustrating preamble transmis-
sion power in a random access process, according to an
embodiment of the present invention.

[0027] When an event for triggering random access has
occurred, user equipment transmits a random access pre-
amble to a base station.

[0028] In an embodiment of the present invention, before
the user equipment transmits the preamble to the base station,
the base station transmits, to the user equipment, parameters
for performing the random access corresponding to an event
(or case) for triggering the random access.

[0029] The events (or cases) include idle to connected
mode transition (Case 1), RRC connection re-establishment
(Case 2), handover (Case 3), and DL/UL data resume (Case
4). The base station previously transmits random access
parameters, set differently in accordance with the cases
described above, to the user equipment.

[0030] The random access parameters include initial trans-
mission power Preamble_Intial Power_n, ramping power
Ramping Power_n, maximum transmission power Max_
Preamble_power_n, backoft window Backoff Window_n,
retrial number Retrial_number_n, and maximum number of
re-transmission Max_Total_Tx_Num.

[0031] The initial transmission power Preamble_Intial
Power_n refers to a transmission power value of a preamble
that is initially transmitted by each of the random access
trigger events.

[0032] The ramping power Ramping Power_n refers to a
transmission power value that is increased when ramping is
performed. The ramping process means that a preamble is
re-transmitted using a transmission power that is higher than
that of the process of transmitting the preamble in the previ-
ous step.

[0033] The maximum transmission power Max_Pre-
amble_power_n refers to the maximum value to which pre-
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amble transmission power may be increased by the ramping
process when a preamble is re-transmitted.

[0034] Thebackoff window Backoff Window_n refers toa
standby time between when a preamble has been transmitted
and when the preamble is re-transmitted.

[0035] The retrial number Retrial_number_n refers to the
number of preamble transmissions maintaining the same
transmission power as the previous transmission without the
ramping process. If more re-transmissions are performed
than the retrial number, transmission power needs to be
increased by the ramping power.

[0036] The maximum re-transmission number Max_Total_
Tx_Num refers to the maximum value of re-transmissions
that may be performed for a preamble. If the number of
preamble re-transmissions reaches the maximum re-trans-
mission number, the preamble cannot be transmitted via the
re-transmission.

[0037] As shown in FIG. 2, preamble transmission power
according to the random access parameters described above is
illustrated by events (or cases) that trigger random access.
Symbols T1 to T5 indicate first to fifth transmissions.
[0038] In Case 1 (Idle to connected mode transition) and
Case 2 (RRC connection re-establishment), transmission
power is relatively low in the initial transmission of a pre-
amble. Since it is difficult to detect where user equipment is
located in a cell of a serving base station, transmission power
is gradually increased from its low value when an initial
transmission of a preamble is performed. In addition, the
preambles are transmitted one by one using the same trans-
mission power.

[0039] On the other hand, in Case 3 (handover) and Case 4
(DL/UL data resume), transmission power is relatively high
in an initial transmission of a preamble. Since user equipment
and a base station are relatively further apart from each other
than in the other cases, the initial transmission of a preamble
is performed using high transmission power so that there is a
high probability that the base station will receive the pre-
amble.

[0040] In Case 3 (handover), since the user equipment
needs to transmit a preamble at a cell edge between a serving
base station and a target base station, itis set in such a way that
it increases transmission power to a relatively high level in the
initial transmission of the preamble. It is also set in such a way
that the preamble is transmitted three times using the same
transmission power.

[0041] In Case 4 (DL/UL data resume) the UL or DL data
transmission between the user equipment and the serving
base station is temporally interrupted and then resumed when
ahandover is performed. To this end, the user equipment is set
in such a way that the initial transmission power of the pre-
amble is relatively high and the number of preamble re-
transmissions using the same transmission power is two.
[0042] As shown in FIG. 2, the number of preamble re-
transmissions can be reduced by properly setting transmis-
sion power according to events (cases) and then performing
preamble transmission for random access. This can also
reduce the time delay to perform random access.

[0043] FIG. 3 is a signal flow chart illustrating a random
access method in a wireless communication system, accord-
ing to an embodiment of the present invention.

[0044] It is assumed that a base station 120 has already
transmitted random access parameters corresponding to
events to a user equipment 110, where the parameters are the
same as FI1G. 2.
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[0045] Referring to FIG. 3, when an event for trigging
random access has occurred, the user equipment 110 trans-
mits a random access preamble to the base station 120 using
transmission power corresponding to the event in step 301.
For example, as shown in FIG. 2, if the event corresponds to
a handover case, the user equipment 110 transmits the pre-
amble to the base station 120, using relatively high transmis-
sion power in the initial transmission. I[f the event corresponds
to an RRC connection re-establishment case, the user equip-
ment 110 transmits the preamble to the base station 120, using
a relatively low level of transmission power in the initial
transmission.

[0046] When the base station 120 has received the pre-
amble and successfully decodes it, the base station 120 trans-
mits a random access response to the user equipment 110 in
step 303. When the base station 120 has not received the
preamble and cannot decode it, the base station 120 does not
transmit a random access response to the user equipment 110.
[0047] Iftheuser equipment 110 has not received a random
access response from the base station 120, it waits for a time
corresponding to the backoff window Backoff Window_n,
and then re-transmits the preamble to the base station 120.
Each time that the user equipment 110 has not received a
random access response after transmitting or re-transmitting
a preamble to the base station 120, it repeats re-transmission
a preset number of times.

[0048] The user equipment 110 re-transmits the preamble
using ramping power corresponding to the event for trigger-
ing random access.

[0049] For example, as shown in FIG. 2, if the event corre-
sponds to Case 1 (idle to connected mode transition) or Case
2 (RRC connection re-establishment), the user equipment
110 increases transmission power by a preset ramping power
each time that re-transmission (12~T4) is performed.

[0050] If the event corresponds to Case 3 (handover), the
user equipment 110 repeatedly re-transmits the preamble
using the same transmission power as the previous transmis-
sion a certain number of times, and then increases transmis-
sion power to re-transmit the preamble.

[0051] If the event corresponds to Case 4 (DL/UL data
resume), the user equipment 110 increases transmission
power by a preset ramping power to transmit the preamble at
the third and fifth transmissions (T3 and T5).

[0052] In an embodiment of the present invention, it is
assumed that the base station 120 has successfully received
the preamble from the user equipment 110 and transmitted
the random access response to the user equipment 110 in step
303. The random access response contains a time alignment,
to synchronize timing between the user equipment 110 and
the base station 120. The random access response also con-
tains information regarding transmission resources allocated
so that the user equipment 110 can transmit messages.
[0053] When the user equipment 110 has received the ran-
dom access response, it transmits a scheduled transmission
message, containing its identifier, to the base station 120 in
step 305. The base station 120 receives the scheduled trans-
mission message and transmits a connection resolution mes-
sage to the user equipment 110 in step 307. The base station
120 can receive the schedule transmission message from a
plurality of user equipments and then transmit a content reso-
Iution message as a response to them.

[0054] A description is provided regarding a method for
transmitting random access parameters from the base station
120, where the random access parameters are set differently
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according to events that trigger random access. The param-
eters may be transmitted via various methods before the
events occur. In addition, the parameters may be previously
stored in both the user equipment 110 and the base station
120. Examples of methods for transmitting the parameters
before the events occur are described in greater detail below.
[0055] FIG. 4 is a signal flow chart illustrating a method for
setting random access parameters, according to an embodi-
ment of the present invention.

[0056] The base station 120 transmits system information,
for example, System

[0057] Information Block 2 (SIB2), to the user equipment
110 in step 401. The system information contains random
access parameters described above.

[0058] Table 1 shows an example of the random access
parameters included in the system information according to
an embodiment of the present invention.

TABLE 1

System Information Block 2

rach-Configuration

Preamble_ Initial Power_ 1

Preamble_ Initial Power_n

Backoff. Window__1

Backoff  Window_ n

[0059] As described in Table 1, the random access channel
configuration information of the system information, rach-
Configuration, includes random access parameters. Table 1
shows only the random access parameters, Preamble_Initial_
Power_n and Backoff_Window_n, which are defined by cor-
responding events (or cases). For example, the parameters of
the initial transmission power, Preamble_Initial Power, are
defined as Preamble_Initial Power_1, Preamble_Initial
Power_2, ..., Preamble_Initial_Power_n, according to cor-
responding events (cases) 1, 2, ..., n.

[0060] The user equipment 110 receives the system infor-
mation and stores random access parameters contained
therein. When an event for triggering random access has
occurred, the user equipment 110 performs random access
according to a parameter corresponding to the event.

[0061] FIG.5 is a signal flow chart illustrating a method for
setting random access parameters, according to another
embodiment of the present invention.

[0062] The method for setting random access parameters is
provided based on the user equipment 110, the serving base
station 120 and a target base station 130.

[0063] When an event for triggering a handover has
occurred, the user equipment 110 measures the Reference
Signal Received Power (RSRP) from its peripheral base sta-
tions and then transmits a measurement report message to the
serving base station 120 in step 501. For example, the event
for triggering a handover may be a case where the RSRP of
the peripheral base stations is greater, by a preset offset, than
that of the serving base station 120, and is maintained over a
preset time period. The event may also be a case where the
RSRP ofthe peripheral base stations is equal to or greater than
a preset threshold.

[0064] The serving base station 120 receives the measure-
ment report message from the user equipment 110 and deter-
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mines a handover in step 503. The serving base station 120
performs a handover request from the target base station 130
in step 505.

[0065] The target base station 130 performs admission con-
trol to determine whether it can admit the user equipment 110
in step 507. If the target base station 130 can admit the user
equipment 110, it transmits a handover request ACK message
indicating that it can perform a handover to the serving base
station 120 in step 509.

[0066] The serving base station 120 transmits a handover
command to the user equipment 110 so that the user equip-
ment 110 can perform the handover in step 511. The handover
command may be an RRC connection re-establishment mes-
sage. This RRC connection re-establishment message con-
tains random access parameters.

[0067] Specifically, the base station transmits random
access parameters to the user equipment 110 via the handover
command.

[0068] Table 2 shows an example of random access param-
eters contained in the handover command according to an
embodiment of the present invention.

TABLE 2

RRC Connection Reconfiguration

mobilityControlInformation
rach-Configuration

Preamble_ Initial Power_n

[0069] As described in Table 2, the random access channel
configuration information of the handover command, rach-
Configuration, contains random access parameters. Table 2
shows only the random access parameters, Preamble_Initial _
Power_n and Backoff Window_n. Unlike Table 1, Table 2
describes that only random access parameters are transmitted
when a handover occurs. This is because the event for trig-
gering random access corresponds to a handover. Alterna-
tively, the serving base station 120 may transmit random
access parameters by events.

[0070] Theuser equipment 110 receives the handover com-
mand and stores random access parameters contained therein.
When an event for triggering random access has occurred, the
user equipment 110 performs random access according to a
parameter corresponding to the event.

[0071] Although embodiments of the present invention are
implemented in such a way that the random access parameters
are set differently according to events (cases) for triggering
random access, they may be modified so that the parameters
are further set according to user equipment. For example, the
user equipment 110 measures the RSRP from the base station
120, reflects the path loss between the user equipment 110
and the base station 120, according to the measured value, and
sets the initial transmission power Preamble_Initial Power_
n_i through the user equipment. The symbol i represents an
index to identify user equipment.

[0072] Theuserequipment 110 can measure an RSRP from
the serving base station 120 or its peripheral base stations.
[0073] The path loss between the user equipment 110 and
the base station 120 can be estimated via the RSRP. If the
RSRP is relatively high, the initial transmission power Pre-
amble_Initial_Power_n_i set by user equipment is increased
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to transmit a preamble in the initial transmission. On the
contrary, if the RSRP is not relatively high, the initial trans-
mission power Preamble_Initial Power_n_i set by user
equipment is decreased to transmit a preamble in the initial
transmission. It is preferable that this method is applied to the
handover (Case 3) and the DL/UL data resume (Case 4).
[0074] When a handover is performed, the user equipment
110 measures the RSRP of the serving base station 120 and
peripheral base stations and transmits the measured RSRP to
the serving base station 120. The user equipment 110 does not
need an additional process. The initial transmission power by
user equipment, to which the path loss has been applied,
Preamble_Initial_Power_n_i, can be determined by user
equipment or by the base station according to the measure-
ment report transmitted to the base station.

[0075] Atthe UL/DL data resume, if the base station deter-
mines the initial transmission power by user equipment, to
which the path loss has been applied, Preamble_Initial_Pow-
er_n_i, the user equipment does not need the measurement
report.

[0076] The following description is provided regarding an
operation where the user equipment transmits a preamble to
the base station 120 according to the random access param-
eters described above and the base station 120 receives the
preamble.

[0077] FIG. 6 is a flow chart illustrating a method for
receiving a preamble of a base station, according to an
embodiment of the present invention.

[0078] When an event for triggering random access has
occurred, the user equipment 110 transmits a preamble to the
base station 120. The base station 120 receives the preamble
in step 601, and decodes the received preamble in step 603. If
the base station 120 has successfully decoded the preamble at
step 603, it transmits a random access response with respect
to the received preamble to the user equipment 110 in step
605. The random access response includes a time alignment,
to synchronize timing between the user equipment 110 that
transmitted the preamble and the base station 120. The ran-
dom access response also includes information regarding
transmission resources allocated to corresponding user
equipment.

[0079] Ifthe base station 120 did not decode the preamble
at step 603, it ignores the received preamble and terminates
the procedure.

[0080] FIG. 7 is a flow chart illustrating a method for trans-
mitting a preamble of user equipment, according to an
embodiment of the present invention. It is assumed that an
event for triggering random access has occurred.

[0081] The user equipment 110 determines random access
parameters according to the event in step 701. The user equip-
ment 110 has previously received and stored the random
access parameters, as described in FIGS. 4 and 5. Specifically,
the user equipment 110 determines one of the stored param-
eters, corresponding to the event.

[0082] Theuser equipment 110 sets the initial transmission
power Preamble_Initial Power_n according to the deter-
mined parameter and then sets the total number of preamble
transmissions Total_Tx_Num to zero in step 703. The user
equipment 110 sets the number of transmissions Tx_Num to
zero in step 705.

[0083] The user equipment 110 transmits the random
access preamble to the base station 120 in step 707. The
transmission power for the preamble is established according
to the settings described above.
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[0084] The user equipment 110 checks whether it receives
a random access response to a previously transmitted pre-
amble in step 709.

[0085] If the user equipment 110 ascertains that it has not
received a random access response at step 709, it increases the
total number of preamble transmissions Total_Tx_Num and
the number of transmissions Tx_Num by one in step 711.
[0086] The user equipment 110 determines whether the
total number of preamble transmissions Total_Tx_Num is
equal to or greater than the maximum number of transmis-
sions Max_Total_Tx_Num in step 713.

[0087] If the user equipment 110 ascertains that the total
number of preamble transmissions Total_Tx_Num is less
than the maximum number of transmissions Max_Total_Tx_
Num at step 713, it waits for a time indicated by a parameter,
backoff window, in step 715. When the time indicated by the
backoff window has elapsed at step 715, the user equipment
110 determines whether the number of transmissions
Tx_Num is less than the retrial number Retrial_number_n in
step 717.

[0088] Iftheuserequipment 110 ascertains that the number
of transmissions Tx_Num is less than the retrial number
Retrial_number_n at step 717, it returns to and proceeds with
step 707 where it transmits the preamble using the same
transmission power as the previous transmission. Steps 717
and 707 may be explained as follows, referring to FIG. 3.
Specifically, if the event for triggering random access corre-
sponds to the UL/DL data resume (Case 4), the second and
fourth transmissions (T2 and T4) of the preamble can be
performed using the same transmission power as the previous
transmission.

[0089] However, if the user equipment 110 ascertains that
the number of transmissions Tx_Num is equal to or greater
than the retrial number Retrial_number_n at step 717, it
increases preamble transmission power by a ramping power,
Ramping_Power_n, setting so as not to exceed the maximum
preamble transmission power Max_Preamble_power in step
719. The user equipment 110 proceeds with step 705 where it
set the number of transmissions Tx_Num to zero and then
step 707 where it transmits the preamble using the transmis-
sion power set at 719. Steps 717, 719, 705 and 707 may be
explained as follows, referring to FIG. 3. Specifically, if the
event for triggering random access corresponds to the UL/DL
data resume (Case 4), transmission power is increased by a
preset ramping power when the third and fifth transmissions
(T3 and T5) of the preamble are performed.

[0090] If the user equipment 110 ascertains that the total
number of preamble transmissions Total_Tx_Num is equal to
or greater than the maximum number of transmissions Max_
Total_Tx_Num at step 713, it concludes that it fails random
access in step 721 and then determines whether to newly
perform random access in step 723. If the user equipment 110
decides to perform new random access at step 723, it returns
to step 701. Otherwise, it terminates the procedure.

[0091] Inaddition, if the user equipment 110 ascertains that
it has received a random access response at step 709, it ter-
minates the procedure.

[0092] FIG. 8 is a schematic block diagram illustrating a
random access apparatus of a base station, according to an
embodiment of the present invention.

[0093] The random access apparatus of the base station 120
or 130 includes a scheduler 810, a base station message
generating unit 820, an random access preamble processing
unit 830, and a base station communication unit 840.
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[0094] The scheduler 810 sets locations of user equipments
to which a random access preamble is transmitted (transmis-
sion resources). The preamble may be transmitted via an
RACH.

[0095] The base station message generating unit 820 sets
random access parameters by events and the user equipment
110, and generates system information and signaling mes-
sages to inform the user equipment 110 of the parameters.
[0096] As described above, the random access parameters
include initial transmission power Preamble_Intial_Power_
n, backoff window Backoff Window_n, the number of trans-
missions Tx_Num, retrial number Retrial_number_n, ramp-
ing power Ramping Power n, the total number of
transmissions Total_Tx_Num, the maximum number of re-
transmissions Max_Total_Tx_Num and the maximum trans-
mission power Max_Preamble_power_n.

[0097] The random access preamble processing unit 830
receives and processes a random access preamble. Specifi-
cally, if the random access preamble processing unit 530 can
successfully decode the received random access preamble, it
generates a random access response and transmits it to the
user equipment 110 via the base station communication unit
840.

[0098] The base station communication unit 840 wirelessly
communicates with the user equipment 110. Specifically, the
base station communication unit 840 receives the random
access parameters from the base station message generating
unit 820 and transmits them to the user equipment 110. The
base station communication unit 840 also receives a random
access response from the random access preamble processing
unit 830 and transmits it to the user equipment 110. The base
station communication unit 840 receives a random access
preamble from the user equipment 110 and inputs it to the
random access preamble processing unit 830.

[0099] FIG. 9 is a schematic block diagram illustrating a
random access apparatus of user equipment, according to an
embodiment of the present invention.

[0100] The random access apparatus of the user equipment
110 includes a user equipment communication unit 910, a
base station message processing unit 920, a storage unit 930,
a random access preamble configuration unit 940, a random
access preamble power controller 950, and a random access
preamble transmission period controller 960.

[0101] The user equipment communication unit 910 wire-
lessly communicates with the base station 120. Specifically,
the user equipment communication unit 910 receives signal-
ing messages and system information including random
access parameters from the base station 120 and outputs them
to the base station message processing unit 920.

[0102] The user equipment communication unit 910 trans-
mits a preamble established by the random access preamble
configuration unit 940 to the base station 120, using a trans-
mission power according to the control of the random access
preamble power controller 950.

[0103] Iftheuser equipment communication unit 910 does
not receive a response to the transmitted preamble from the
base station 120, it re-transmits the preamble to the base
station 120, using transmission power according to the con-
trol of the random access preamble power controller 950.
[0104] When the base station message processing unit 920
receives signaling messages and system information from the
base station 120, it extracts random access parameters from
the received signaling messages and system information and
stores them in the storage unit 930.
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[0105] The storage unit 930 stores the random access
parameters extracted from the signaling messages and system
information. The random access parameters include initial
transmission power Preamble_Intial_Power_n, backoff win-
dow Backoff Window_n, the number of transmissions
Tx_Num, retrial number Retrial_number_n, ramping power
Ramping_Power_n, the total number of transmissions Total_
Tx_Num, the maximum number of re-transmissions Max_
Total_Tx_Num and the maximum transmission power Max_
Preamble_power_n.

[0106] The random access preamble configuration unit 940
generates a random access preamble. Specifically, when an
event for triggering random access has occurred, the random
access preamble configuration unit 940 generates a random
access preamble containing a random access identifier, ran-
dom_Id.

[0107] The random access preamble power controller 950
controls transmission power of the random access parameter
generated by the random access preamble configuration unit
940. Specifically, the random access preamble power control-
ler 950 controls transmission power of a preamble, based on
a random access parameter stored in the storage unit 930,
according to an event (or case) for triggering random access.
[0108] The random access preamble transmission period
controller 960 controls the transmission period of a preamble.
Specifically, the random access preamble transmission period
controller 960 waits for a time indicated by the backoff win-
dow, based on the random access parameter stored in the
storage unit 930, according to the event (or case) for trigger-
ing random access, and then controls the user equipment
communication unit 910 to re-transmit the preamble. When
the preamble is re-transmitted, the random access preamble
power controller 950 controls transmission power of the pre-
amble based on the random access parameter stored in the
storage unit 930.

[0109] As described above, methods and apparatuses for
random access, according to the present invention, can set
different power ramping and initial transmission power of a
random access preamble, according to the condition of user
equipment that is performing random access and power ramp-
ing. This reduces the time delay due to random access, which
enhances the performance of the wireless communication
system.

[0110] While the invention has been shown and described
with reference to certain embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and detail may be made therein without departing from
the spirit and scope of the invention as defined in the
appended claims.

What is claimed is:
1. A method for random access of user equipment, com-
prising the steps of:

setting a plurality of random access parameters having
different values in accordance with a plurality of events
for triggering random access; and

when one of the plurality of events for triggering random
access has occurred, performing random access accord-
ing to at least one of the plurality of random access
parameters corresponding to the event.

2. The method of claim 1, wherein:

the plurality of random access parameters comprise initial
transmission power parameters and ramping power
parameters; and
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performing random access comprises:

transmitting a preamble using a transmission power corre-
sponding to an initial transmission power parameter cor-
responding to the event; and

when a response corresponding to the preamble has not
been received, increasing the transmission power by a
ramping power corresponding to a ramping power
parameter corresponding to the event and re-transmit-
ting the preamble using the increased transmission
power.

3. The method of claim 2, wherein:

when the initial transmission power parameter corresponds
to one of an idle to connected mode transition event and
a Radio Resource Control (RRC) connection re-estab-
lishment event, the initial transmission power parameter
corresponds to a preset minimum value; and

when the initial transmission power parameter corresponds
to one of a handover event and an uplink or downlink
dataresume event, the initial transmission power param-
eter corresponds to a value greater that the preset mini-
mum value.

4. The method of claim 2, wherein:

the plurality of random access parameters further comprise
retrial number parameters; and

re-transmitting the preamble comprises:

when a response corresponding to the preamble has not
been received, retransmitting the preamble using a same
transmission power as a previous preamble transmis-
sion, for a number of re-transmissions corresponding to
a retrial number parameter corresponding to the event
before increasing the transmission power by the ramp-
ing power corresponding to the ramping power param-
eter corresponding to the event.

5. The method of claim 4, wherein:

when the retrial number parameter corresponds to one of
an idle to connected mode transition event and an RRC
connection re-establishment event, the preamble is not
re-transmitted using the same transmission power as the
previous preamble transmission; and

when the retrial number parameter corresponds to one of a
handover event and an uplink or downlink data resume
event, the preamble is retransmitted one or more times
using the same transmission power as the previous pre-
amble transmission.

6. The method of claim 1, wherein setting random access

parameters comprises:

receiving the random access parameters from a base sta-
tion; and

setting the random access parameters according to the
received random access parameters.

7. An apparatus for random access in a user equipment,

comprising:

a storage unit for storing a plurality of random access
parameters that differ from each other according to a
plurality of events for triggering random access;

a random access preamble configuration unit for generat-
ing a random access preamble when one of the plurality
of events for triggering random access has occurred;

a user equipment communication unit for transmitting the
random access preamble; and

arandom access preamble power controller for controlling
transmission power of the random access preamble
according to at least one of the plurality of random
access parameters stored in the storage unit.
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8. The apparatus of claim 7, wherein:

the plurality of random access parameters comprise initial
transmission power parameters;

the RA preamble power controller controls a transmission
power of the random access preamble in accordance
with an initial transmission power parameter corre-
sponding to the event;

when the initial transmission power parameter corresponds
to one of an idle to connected mode transition event and
a Radio Resource Control (RRC) connection re-estab-
lishment event, the initial transmission power parameter
comprises a preset minimum value; and

when the initial transmission power parameter corresponds
to one of a handover event and an uplink or downlink
dataresume event, the initial transmission power param-
eter comprises a value greater that the preset minimum
value.

9. The apparatus of claim 7, further comprising:

a random access preamble transmission period controller
that waits for a time indicated by a backoff window,
based on one of the plurality of random access param-
eters stored in the storage unit, and controls the user
equipment communication unit to re-transmit the pre-
amble.

10. The apparatus of claim 7, wherein:

the random access parameters further comprise retrial
number parameters and ramping power parameters; and
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when a response corresponding to the preamble has not
been received, the RA preamble power controller
retransmits the preamble using a same transmission
power as a previous preamble transmission, for a num-
ber of re-transmissions corresponding to a retrial num-
ber parameter corresponding to the event before increas-
ing the transmission power by a ramping power
corresponding to a ramping power parameter corre-
sponding to the event.

11. The apparatus of claim 10, wherein:

when the retrial number parameter corresponds to one of
an idle to connected mode transition event and an RRC
connection re-establishment event, the preamble is not
retransmitted using the same transmission power as the
previous preamble transmission; and

when the retrial number parameter corresponds to one of a
handover event and an uplink or downlink data resume
event, the preamble is retransmitted one or more times
using the same transmission power as the previous pre-
amble transmission.

12. The apparatus of claim 7, wherein:

the user equipment communication unit receives the ran-
dom access parameters from a base station; and

the storage unit stores the received random access
parameters.





