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(54) METHOD AND DEVICE FOR SETTING UPLINK TRANSMISSION POWER IN WIRELESS 
COMMUNICATION SYSTEM

(57) The present invention relates to a method of set-
ting uplink transmission power by a terminal in a wireless
communication system. The method of setting uplink
transmission power by the terminal may include: assign-
ing a plurality of serving cells by a base station; transmit-
ting a random access message including a random ac-
cess preamble from a secondary cell Scell of the plurality
of serving cells to the base station; receiving a random

access response message from the base station in re-
sponse to the random access message; and resetting,
in response to receiving the random access response
message, a factor of an accumulated mode representing
the current uplink transmission control adjusted state at
the Scell to which the random access message is trans-
mitted.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a wireless communication, and more particularly, to a method of setting uplink
transmit power in a wireless communication system and an apparatus therefor.

BACKGROUND ART

[0002] 3GPP LTE (3rd generation partnership project long term evolution hereinafter abbreviated LTE) communication
system is schematically explained as an example of a wireless communication system to which the present invention
is applicable.
[0003] FIG. 1 is a schematic diagram of E-UMTS network structure as one example of a wireless communication system.
[0004] E-UMTS (evolved universal mobile telecommunications system) is a system evolved from a conventional UMTS
(universal mobile telecommunications system). Currently, basic standardization works for the E-UMTS are in progress
by 3GPP. E-UMTS is called LTE system in general. Detailed contents for the technical specifications of UMTS and E-
UMTS refers to release 8 and release 9 of "3rd generation partnership project; technical specification group radio access
network", respectively.
[0005] Referring to FIG 1, E-UMTS includes a user equipment (UE), a base station (BS), and an access gateway
(hereinafter abbreviated AG) connected to an external network in a manner of being situated at the end of a network
(E-UTRAN). The base station may be able to simultaneously transmit multi data streams for a broadcast service, a
multicast service and/or a unicast service.
[0006] One base station contains at least one cell. The cell provides a downlink transmission service or an uplink
transmission service to a plurality of user equipments by being set to one of 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz, 15
MHz, and 20 MHz of bandwidths. Different cells can be configured to provide corresponding bandwidths, respectively.
A base station controls data transmissions/receptions to/from a plurality of the user equipments. For a downlink (here-
inafter abbreviated DL) data, the base station informs a corresponding user equipment of time/frequency region on which
data is transmitted, coding, data size, HARQ (hybrid automatic repeat and request) related information and the like by
transmitting DL scheduling information. And, for an uplink (hereinafter abbreviated UL) data, the base station informs a
corresponding user equipment of time/frequency region usable by the corresponding user equipment, coding, data size,
HARQ (hybrid automatic repeat and request)-related information and the like by transmitting UL scheduling information
to the corresponding user equipment. Interfaces for user-traffic transmission or control traffic transmission may be used
between base stations. A core network (CN) consists of an AG (access gateway) and a network node for user registration
of a user equipment and the like. The AG manages a mobility of the user equipment by a unit of TA (tracking area)
consisting of a plurality of cells.
[0007] Wireless communication technologies have been developed up to LTE based on WCDMA (wideband code
division multiple access). Yet, the ongoing demands and expectations of users and service providers are consistently
increasing. Moreover, since different kinds of radio access technologies are continuously developed, a new technological
evolution is required to have a future competitiveness. Cost reduction per bit, service availability increase, flexible
frequency band use, simple structure/open interface and reasonable power consumption of a user equipment and the
like are required for the future competitiveness.
[0008] Recently, ongoing standardization of the next technology of LTE is performed by 3GPP. Such technology shall
be named LTE-A in the present specification. One of main differences between LTE system and LTE-A system may
include a system bandwidth difference and an adoption of a relay node.
[0009] The goal of LTE-A system is to support maximum 100 MHz wideband. To this end, LTE-A system uses carrier
aggregation or bandwidth aggregation to achieve the wideband using a plurality of frequency blocks.
[0010] According to the carrier aggregation, pluralities of frequency blocks are used as one wide logical frequency
band to use wider frequency band. A bandwidth of each frequency block may be defined based on a bandwidth of a
system block used by LTE system. Each frequency block is transmitted using a component carrier.

DISCLOSURE OF THE INVENTION

TECHNICAL TASKS

[0011] A technical task intended to achieve by the present invention is to provide a method of setting uplink transmit
power, which is set by a user equipment in a wireless communication system.
[0012] Another technical task intended to achieve by the present invention is to provide a user equipment for setting
uplink transmit power in a wireless communication system.
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[0013] Technical tasks obtainable from the present invention are non-limited the above mentioned technical tasks.
And, other unmentioned technical tasks can be clearly understood from the following description by those having ordinary
skill in the technical field to which the present invention pertains.

TECHNICAL SOLUTION

[0014] To achieve these and other advantages and in accordance with the purpose of the present invention, as
embodied and broadly described, a method of setting an uplink transmit power by a user equipment in a wireless
communication system includes the steps of configuring a plurality of configured serving cells from a base station,
transmitting a random access message including a random access preamble in a secondary cell (Scell) among a plurality
of the configured serving cells to the base station, receiving a random access response message from the base station
in response to the random access message, and resetting a factor value of an accumulated mode indicating an adjustment
state of a current uplink transmission control on the scell in which the random access message is transmitted, in ac-
cordance with reception of the random access response message. The factor value may correspond to a value related
to PUSCH (physical uplink shared channel) or PUCCH (physical uplink control channel).
[0015] The random access response message includes a transmit power control (TPC) command. And, if the factor
value is reset, an initial value of the factor value can be set using the TPC command value included in the random access
response message and a total power ramp-up value in accordance with at least one-time a random access preamble
transmission on on the Scell more than once.
[0016] If the random access response message is received on a prescribed cell among a plurality of the serving cells
except the Scell and a UE-specific component coefficient value related to the PUSCH or the PUCCH is signaled by the
base station, the factor value can be set to 0 in a manner of being reset.
[0017] The method may further include the steps of determining uplink transmit power to transmit the PUSCH or the
PUCCH using the set initial value of the factor value and transmitting the PUSCH or the PUCCH using the determined
uplink transmit power.
[0018] The factor value is not reset for a remaining cell among a plurality of the configured serving cells except the
Scell. The Scell belongs to a first TA (timing advance) group and the remaining cell belongs to a second TA group. The
remaining cell corresponds to a cell with which uplink synchronization is matched. The second TA group may include a
primary cell (Pcell).
[0019] To further achieve these and other advantages and in accordance with the purpose of the present invention,
a user equipment of setting an uplink transmit power in a wireless communication system includes a receiver configured
to receive information on a plurality of configured serving cells from a base station, a transmitter configured to transmit
a random access message including a random access preamble on a secondary cell (Scell) among a plurality of the
configured serving cells to the base station, wherein the receiver is further configured to receive a random access
response message from the base station in response to the random access message, and a processor configured to
reset a factor value of an accumulated mode indicating an adjustment state of a current uplink transmission control on
the scell in which the random access message is transmitted in accordance with reception of the random access response
message. The processor is configured not to reset the factor value for a remaining cell among a plurality of the configured
serving cells except the Scell. The Scell belongs to a first TA (timing advance) group and the remaining cell belongs to
a second TA group. The remaining cell may correspond to a cell with which uplink synchronization is matched. The
second TA group may include a primary cell (Pcell).

ADVANTAGEOUS EFFECTS

[0020] Embodiments of the present invention may extensively apply to a control of uplink transmit power which is used
for transmitting PUSCH or PUCCH after an access response message is received in a system in which two or more TA
groups are supported.
[0021] Hence, a user equipment can efficiently set transmit power in a system to which multiple TA (timing advance)
is applied.
[0022] Effects obtainable from the present invention may be non-limited by the above mentioned effect. And, other
unmentioned effects can be clearly understood from the following description by those having ordinary skill in the technical
field to which the present invention pertains.

DESCRIPTION OF DRAWINGS

[0023] The accompanying drawings, which are included to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification, illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
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FIG 1 is a schematic diagram of E-UMTS network structure as one example of a wireless communication system;
FIG. 2 is a block diagram for a configuration of a base station 205 and a user equipment 210 in a wireless commu-
nication system 200;
FIG 3 is a diagram for one example of a radio frame structure used in 3GPP LTE/LTE-A system as one example of
a wireless communication system;
FIG 4 is a diagram for an example of a resource grid of a downlink slot of 3GPP LTE/LTE-A system as one example
of a wireless communication system;
FIG 5 is a diagram for an example of a downlink subframe structure of 3GPP LTE system as one example of a
wireless communication system;
FIG 6 is a diagram for an example of an uplink subframe structure of 3GPP LTE system as one example of a wireless
communication system;
FIG 7 is a diagram for an example of a carrier aggregation (CA) communication system;
FIG 8 is a diagram for an example of a case to which multiple TA group is set;
FIG 9 is a flowchart for an example of PRACH procedure between a user equipment and a base station.

BEST MODE

MODE FOR INVENTION

[0024] Reference will now be made in detail to the preferred embodiments of the present invention, examples of which
are illustrated in the accompanying drawings. In the following detailed description of the invention includes details to
help the full understanding of the present invention. Yet, it is apparent to those skilled in the art that the present invention
can be implemented without these details. For instance, although the following descriptions are made in detail on the
assumption that a mobile communication system includes 3GPP LTE/LTE-A system, they are applicable to other random
mobile communication systems except unique features of 3GPP LTE/LTE-A system.
[0025] Occasionally, to prevent the present invention from getting vaguer, structures and/or devices known to the
public are skipped or can be represented as block diagrams centering on the core functions of the structures and/or
devices. Wherever possible, the same reference numbers will be used throughout the drawings to refer to the same or
like parts.
[0026] Besides, in the following description, assume that a terminal is a common name of such a mobile or fixed user
stage device as a user equipment (UE), a mobile station (MS), an advanced mobile station (AMS), and the like. And,
assume that a base station is a common name of such a random node of a network stage communicating with a terminal
as a Node B, an eNode B, a base station (BS), an access point (AP) and the like.
[0027] In a mobile communication system, a user equipment may be able to receive information from a base station
in downlink and transmit the information to the base station in uplink. The informations transmitted or received by user
equipment may include data and various control informations. And, various kinds of physical channels may exist in
accordance with types and usages of the informations transmitted or received by the user equipment.
[0028] FIG 2 is a block diagram for configurations of a base station 205 and user equipment 210 in a wireless com-
munication system 200.
[0029] Although one base station 205 and one user equipment 210 are shown in the drawing to schematically represent
a wireless communication system 200, the wireless communication system 200 may include at least one base station
and/or at least one user equipment.
[0030] Referring to FIG 2, a base station 205 may include a transmitted (Tx) data processor 215, a symbol modulator
220, a transmitter 225, a transceiving antenna 230, a processor 280, a memory 285, a receiver 290, a symbol demodulator
295 and a received data processor 297. And, a user equipment 210 may include a transmitted (Tx) data processor 265,
a symbol modulator 270, a transmitter 275, a transceiving antenna 235, a processor 255, a memory 260, a receiver 240,
a symbol demodulator 255 and a received data processor 250. Although it is depicted that the base station 205 and the
user equipment 210 include one antenna 230/235, respectively in the drawing, each of the base station 205 and the
user equipment 210 includes a plurality of antennas. Hence, the base station 205 and the user equipment 210 according
to the present invention support an MIMO (multiple input multiple output) system. And, the base station 205 according
to the present invention may support both a SU-MIMO (single user-MIMO) and an MU-MIMO (multi user-MIMO) scheme.
[0031] In downlink, the transmitted data processor 215 receives traffic data, formats the received traffic data, codes
the traffic data, interleaves the coded traffic data, modulates (or symbol maps) the interleaved data, and then provides
modulated symbols (’data symbols’). The symbol modulator 220 provides a stream of symbols by receiving and processing
the data symbols and pilot symbols.
[0032] The symbol modulator 220 multiplexes the data symbols and the pilot symbols together and then transmits the
multiplexed symbols to the transmitter 225. In doing so, each of the transmitted symbols may include the data symbol,
the pilot symbol or a signal value of zero (i.e., null). In each of symbol durations, the pilot symbols may be contiguously
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transmitted. In doing so, the pilot symbols may include symbols of frequency division multiplexing (FDM), orthogonal
frequency division multiplexing (OFDM), time division multiplexing (TDM), or code division multiplexing (CDM).
[0033] The transmitter 225 receives the stream of the symbols, converts the received stream to at least one or more
analog signals, additionally adjusts the analog signals (e.g., amplification, filtering, frequency upconverting, etc.), and
then generates a downlink signal suitable for a transmission on a radio channel. Subsequently, the downlink signal is
transmitted to the user equipment via the transmitting antenna 230.
[0034] In the configuration of the user equipment 210, the receiving antenna 235 receives the downlink signal from
the base station and then provides the received signal to the receiver 240. The receiver 240 adjusts the received signal
(e.g., filtering, amplification and frequency downconverting), digitizes the adjusted signal, and then obtains samples.
The symbol demodulator 245 demodulates the received pilot symbols and then provides them to the processor 255 for
channel estimation.
[0035] The symbol demodulator 245 receives a frequency response estimated value for downlink from the processor
255, obtains data symbol estimated values (i.e., estimated values of the transmitted data symbols) by performing data
modulation on the received data symbols, and then provides the data symbol estimated values to the received (Rx) data
processor 250. The received data processor 250 reconstructs the transmitted traffic data by performing demodulation
(i.e., symbol demapping, deinterleaving and decoding) on the data symbol estimated values.
[0036] The processing by the symbol demodulator 245 and the processing by the received data processor 250 are
complementary to the processing by the symbol modulator 220 and the processing by the transmitted data processor
215 in the base station 205, respectively.
[0037] Regarding the user equipment 210 in uplink, the transmitted data processor 265 provides data symbols by
processing the traffic data. The symbol modulator 270 provides a stream of symbols to the transmitter 275 by receiving
the data symbols, multiplexing the received data symbols, and then performing modulation on the multiplexed symbols.
The transmitter 275 generates an uplink signal by receiving the stream of the symbols and then, processing the received
stream. The generated uplink signal is then transmitted to the base station 205 via the transmitting antenna 235.
[0038] In the base station 205, the uplink signal is received from the user equipment 210 via the receiving antenna
230. The receiver 290 obtains samples by processing the received uplink signal. Subsequently, the symbol demodulator
295 provides pilot symbols received in uplink and a data symbol estimated value by processing the obtained samples.
The received data processor 297 reconstructs the traffic data transmitted from the user equipment 210 by processing
the data symbol estimated value.
[0039] The processor 255/280 of the user equipment/base station 210/205 directs operations (e.g., control, adjustment,
management, etc.) of the user equipment/base station 210/205. The processor 255/280 may be connected to the memory
unit 260/285 configured to store program codes and data. The memory 260/285 is connected to the processor 255/280
to store operating systems, applications and general files.
[0040] The processor 255/280 may be called one of a controller, a microcontroller, a microprocessor, a microcomputer
and the like. And, the processor 255/280 may be implemented using hardware, firmware, software and/or any combi-
nations thereof. In the implementation by hardware, the processor 255/280 may be provided with one of ASICs (application
specific integrated circuits), DSPs (digital signal processors), DSPDs (digital signal processing devices), PLDs (pro-
grammable logic devices), FPGAs (field programmable gate arrays), and the like.
[0041] Meanwhile, in case of implementing the embodiments of the present invention using firmware or software, the
firmware or software may be configured to include modules, procedures, and/or functions for performing the above-
explained functions or operations of the present invention. And, the firmware or software configured to implement the
present invention is loaded in the processor 255/280 or saved in the memory 260/285 to be driven by the processor
255/280.
[0042] Layers of a radio protocol between a user equipment and a base station may be classified into 1st layer L1, 2nd

layer L2 and 3rd layer L3 based on 3 lower layers of OSI (open system interconnection) model well known to communication
systems. A physical layer belongs to the 1st layer and provides an information transfer service via a physical channel.
RRC (radio resource control) layer belongs to the 3rd layer and provides control radio resources between UE and network.
A user equipment and a base station may be able to exchange RRC messages with each other via a radio communication
network using RRC layers.
[0043] FIG 3 is a diagram for one example of a radio frame structure used in 3GPP LTE/LTE-A system as one example
of a wireless communication system.
[0044] In a cellular OFDM radio packet communication system, UL/DL (uplink/downlink) data packet transmission is
performed by a unit of subframe. And, one subframe is defined as a predetermined time interval including a plurality of
OFDM symbols. In the 3GPP LTE standard, a type-1 radio frame structure applicable to FDD (frequency division duplex)
and a type-2 radio frame structure applicable to TDD (time division duplex) are supported.
[0045] FIG 3 (a) is a diagram for a structure of a downlink radio frame of type 1. A DL (downlink) radio frame includes
10 subframes. Each of the subframes includes 2 slots. And, a time taken to transmit one subframe is defined as a
transmission time interval (hereinafter abbreviated TTI). For instance, one subframe may have a length of 1 ms and one
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slot may have a length of 0.5 ms. One slot may include a plurality of OFDM symbols in time domain and may include a
plurality of resource blocks (RBs) in frequency domain. Since 3GPP LTE system uses OFDM in downlink, OFDM symbol
is provided to indicate one symbol interval. The OFDM symbol may be named SC-FDMA symbol or symbol interval.
Resource block (RB) is a resource allocation unit and may include a plurality of contiguous subcarriers in one slot.
[0046] The number of OFDM symbols included in one slot may vary in accordance with a configuration of CP. The
CP may be categorized into an extended CP and a normal CP. For instance, in case that OFDM symbols are configured
by the normal CP, the number of OFDM symbols included in one slot may be 7. In case that OFDM symbols are configured
by the extended CP, since a length of one OFDM symbol increases, the number of OFDM symbols included in one slot
may be smaller than that of the case of the normal CP. In case of the extended CP, for instance, the number of OFDM
symbols included in one slot may be 6. If a channel status is unstable (e.g., a UE is moving at high speed), it may be
able to use the extended CP to further reduce the inter-symbol interference.
[0047] When a normal CP is used, since one slot includes 7 OFDM symbols, one subframe includes 14 OFDM symbols.
In this case, first maximum 3 OFDM symbols of each subframe may be allocated to PDCCH (physical downlink control
channel), while the rest of the OFDM symbols are allocated to PDSCH (physical downlink shared channel).
[0048] FIG 3 (b) is a diagram for a structure of a downlink radio frame of type 2. A type-2 radio frame includes 2 half
frames. Each of the half frame includes 5 subframes, a DwPTS (downlink pilot time slot), a GP (guard period), and an
UpPTS (uplink pilot time slot). Each of the subframes includes 2 slots. The DwPTS is used for initial cell search, syn-
chronization, or a channel estimation in a user equipment. The UpPTS is used for channel estimation of a base station
and matching a transmission synchronization of a user equipment. The guard period is a period for eliminating interference
generated in uplink due to multi-path delay of a downlink signal between uplink and downlink.
[0049] Each of the half-frames is constructed with 5 subframes. In each subframe of a radio frame, ’D’ indicates a
subframe for DL transmission, ’U’ indicates a subframe for UL transmission, and ’S’ indicates a special subframe con-
structed with 3 kinds of fields including DwPTS (downlink pilot time slot), GP (guard period) and UpPTS (uplink pilot
time slot). The DwPTS is used for initial cell search, synchronization or channel estimation in a user equipment. The
UpPTS is used for channel estimation in a base station and uplink transmission synchronization of a user equipment.
The guard period is a period for eliminating interference generated in uplink due to multi-path delay of a downlink signal
between uplink and downlink.
[0050] In case of the 5ms DL-UL switch-point periodicity, a special subframe (S) exists in every half-frame. In case of
the 10ms DL-UL switch-point periodicity, a special subframe (S) exists in a 1st half-frame only. In all configurations, 0th

subframe, 5th subframe and DwPTS are the intervals provided for the DL transmission only. UpPTS and a subframe
directly contiguous with a special subframe are the intervals for the UL transmission. In case that multi-cells are aggre-
gated, it can be assumed that a user equipment has an identical UL-DL configuration for all cells and a guard period of
a special subframe in a cell different from each other is overlapped at least 1456 TS. The above-described structures
of the radio frame are exemplary only. And, the number of subframes included in a radio frame, the number of slots
included in the subframe and the number of symbols included in the slot may be modified in various ways.
[0051] Table 1 shows lengths of DwPTS, guard period and UpPTS in a special subframe.

[Table 1]

Special 
subframe 
configuration

Normal cyclic prefix in downlink Extended cyclic prefix in downlink

DwPTS UpPTS DwPTS UpPTS

Normal cyclic 
prefix in uplink

Extended cyclic 
prefix in uplink

Normal cyclic 
prefix in uplink

Extended cyclic 
prefix in uplink

0 6592·TS 2192·TS 2560·TS 7680·TS 2192·TS 2560·TS

1 19760·TS 20480·TS

2 21952·TS 23040·TS

3 24144·TS 25600·TS

4 26336·TS 7680·TS 4384·TS 5120·TS
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[0052] Table 2 shows UL-DL configuration.

[0053] Referring to Table 2, UL-DL configurations may be classified into 7 types in the frame structure type 2 in 3GPP
LTE system. And, the respective configurations differ from each other in the positions or number of DL subframes,
special frames and UL subframes. In the following description, various embodiments of the present invention will be
described based on the UL-DL configuration of the frame structure type 2 shown in Table 2.
[0054] The above-described structures of the radio frame are exemplary only. And, the number of subframes included
in a radio frame, the number of slots included in the subframe and the number of symbols included in the slot may be
modified in various ways.
[0055] FIG 4 is a diagram for an example of a resource grid of a downlink slot of 3GPP LTE/LTE-A system as one
example of a wireless communication system.
[0056] Referring to FIG 4, one downlink (DL) slot may include a plurality of OFDM symbols in time domain. In particular,
one DL slot includes 7 (6) OFDM symbols and one resource block (RB) may include 12 subcarriers in frequency domain.
Each element on a resource grid is called a resource element (hereinafter abbreviated RE). One resource block includes
12 3 7(6) resource elements. The number NRB of resource blocks included in a DL slot may depend on a DL transmission
bandwidth. And, the structure of an uplink (UL) slot may be identical to that of the DL slot and an OFDM symbol is
replaced with an SC-FDMA symbol.
[0057] FIG 5 is a diagram for an example of a downlink subframe structure of 3GPP LTE system as one example of
a wireless communication system.
[0058] Referring to FIG 5, maximum 3(4) fore OFDM symbols of the first slot within a DL subframe correspond to a
control region for allocating control channels thereto and the rest of the OFDM symbols correspond to a data region for
allocating PDSCH (physical downlink shared channel) thereto. DL (downlink) control channels used in LTE system
include PCFICH (physical control format indicator channel), PDCCH (physical downlink control channel), PHICH (physical
hybrid-ARQ indicator channel), etc. The PCFICH carried on a first OFDM symbol of a subframe carries the information
on the number of OFDM symbols used for the transmission of control channels within the subframe. The PHICH carries
HARQ ACK/NACK (hybrid automatic repeat request acknowledgement/negative acknowledgement) signal in response

(continued)

Special 
subframe 
configuration

Normal cyclic prefix in downlink Extended cyclic prefix in downlink

DwPTS UpPTS DwPTS UpPTS

Normal cyclic 
prefix in uplink

Extended cyclic 
prefix in uplink

Normal cyclic 
prefix in uplink

Extended cyclic 
prefix in uplink

5 6592·TS 4384·TS 5120·TS 20480·TS

6 19760·TS 4384·TS 5120·TS 23040·TS

7 21952·TS

8 24144·TS

[Table 2]

Uplink-downlink 
configuration

Downlink-to-Uplink Switch-point 
periodicity

Subframe number

0 1 2 3 4 5 6 7 8 9

0 5 ms D S U U U D S U U U

1 5 ms D S U U D D S U U D

2 5 ms D S U D D D S U D D

3 10 ms D S U U U D D D D D

4 10 ms D S U U D D D D D D

5 10 ms D S U D D D D D D D

6 5 ms D S U U U D S U U D
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to an UL transmission.
[0059] Control information carried on PDCCH may be called downlink control information (DCI: downlink control indi-
cator). A DCI format is defined by a format of 0 for an uplink and the DCI format is defined by formats of 1, 1A, 1B, 1C,
1D, 2, 2A, 3, 3A and the like for a downlink. The DCI format may be able to selectively include a hopping flag, an RB
assignment, an MCS (modulation coding scheme), an RV (redundancy version), an NDI (new data indicator), a TPC
(transmit power control), a cyclic shift DM RS (demodulation reference signal), a CQI (channel quality information)
request, a HARQ process number, a TPMI (transmitted precoding matrix indicator), a PMI (precoding matrix indicator)
confirmation and the like according to a usage.
[0060] PDCCH is able to carry a transmission format and resource allocation information of DL-SCH (downlink shared
channel), a transmission format and resource allocation information of UL-SCH (uplink shared channel), paging infor-
mation on PCH (paging channel), system information on DL-SCH, resource allocation information of an upper layer
control message such as a random access response transmitted on PDSCH, a transmit power control command set for
individual user equipments within a user equipment (UE) group, a transmit power control command, activation indication
information of VoIP (voice over IP) and the like. A plurality of PDCCHs can be transmitted in a control region and a user
equipment is able to monitor a plurality of the PDCCHs. PDCCH is transmitted on a aggregation of a plurality of contiguous
control channel elements (CCEs). CCE is a logical assignment unit used to provide PDCCH with a code rate in accordance
with a state of a radio channel. CCE corresponds to a plurality of REGs (resource element groups). A format of PDCCH
and the number of bits of PDCCH are determined depending on the number of CCEs. A base station determines PDCCH
format in accordance with DCI to transmit to a user equipment and attaches CRC (cyclic redundancy check) to control
information. The CRC is masked with an identifier (called RNTI (radio network temporary identifier)) in accordance with
an owner or usage of PDCCH. If the PDCCH is provided for a specific user equipment, the CRC can be masked with
an identifier of the corresponding user equipment, i.e., C-RNTI (i.e., Cell-RNTI). As a different example, if the PDCCH
is provided for a paging message, the CRC can be masked with a paging identifier (e.g., P-RNTI (Paging-RNTI)). If the
PDCCH is provided for system information, and more particularly, for a system information block (SIB), the CRC can
be masked with a system information identifier (e.g., SI-RNTI (system information-RNTI). If the PDCCH is provided for
a random access response, the CRC can be masked with RA-RNTI (random access-RNTI).
[0061] FIG 6 is a diagram for an example of an uplink subframe structure of 3GPP LTE system as one example of a
wireless communication system.
[0062] Referring to FIG 6, an uplink subframe includes a plurality of slots (e.g., 2 slots). A slot may include a different
number of SC-FDMA symbols according to a length of CP. A UL subframe may be divided into a control region and a
data region in frequency domain. The data region includes PUSCH and can be used for transmitting a data signal such
as an audio and the like. The control region includes PUCCH and can be used for transmitting UL control information
(UCI). PUCCH includes an RB pair located at both ends of the data region on a frequency axis and hops on a slot boundary.
[0063] The PUCCH can be used for transmitting following control information.

- SR (scheduling request): information used for making a request for an uplink UL-SCH resource. This information is
transmitted using an OOK (on-off keying) scheme.

- HARQ ACK/NACK: a response signal for a downlink data packet on PDSCH. This information indicates whether
the downlink data packet is successively received. ACK/NACK 1 bit is transmitted in response to a single downlink
codeword (CW) and ACK/NACK 2 bits are transmitted in response to two downlink codewords.

- CQI (channel quality indicator): feedback information on a downlink channel. MIMO (multiple input multiple out-
put)-related feedback information includes an RI (rank indicator), a PMI (precoding matrix indicator), a PTI (precoding
type indicator), and the like. 20 bits per subframe are used for this information.

[0064] An amount of control information capable of being transmitted by a UE in a subframe can be determined
according to the number of SC-FDMA symbol available to transmit the control information. The SC-FDMA available for
transmitting the control information means a remaining SC-FDMA symbol except an SC-FDMA symbol used for trans-
mitting a reference signal (RS) in a subframe. In case of a subframe to which an SRS (sounding reference signal) is
configured thereto, a last SC-FDMA symbol of the subframe is excluded as well. A reference signal is used to detect
coherent of PUCCH. PUCCH supports 7 formats depending on transmitted information.
[0065] Table 3 indicates a mapping relation between a PUCCH format and a UCI in LTE.

[Table 3]

PUCCH format UL control information (UCI)

Format 1 SR (scheduling request) (un-modulated wave)

Format 1a 1-bit HARQ ACK/NACK (SR existence/non-existence)
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[0066] FIG. 7 is a diagram for an example of a carrier aggregation (CA) communication system.
[0067] LTE-A system uses a carrier aggregation (or bandwidth aggregation) technique using a wider uplink/downlink
bandwidth in a manner of collecting a plurality of uplink/downlink frequency bandwidths to use a wider frequency band-
width. Each of small frequency bandwidths is transmitted using a component carrier (CC). The component carrier can
be comprehended as a carrier frequency (or, a center carrier, a center frequency) for a corresponding frequency block.
[0068] Each of the component carriers can be contiguous or non-contiguous with each other in frequency domain.
Bandwidth of the CC can be limited to the bandwidth of a legacy system for a backward compatibility with the legacy
system. For instance, a legacy 3GPP LTE supports a bandwidth of 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, and 20
MHz and LTE-A may be able to support a bandwidth bigger than 20 MHz in a manner of using the aforementioned
bandwidths supported by LTE only. The bandwidth of each CC can be individually determined. It is possible to perform
an asymmetrical carrier aggregation, which means that the number of DL CC and the number of UL CC is different from
each other. DL CC/UL CC link can be configured to be fixed in a system or to be semi-static. For instance, as shown in
FIG 6(a), in case that there exist 4 DL CCs and 2 UL CCs, it may be possible to configure a DL-UL linkage corresponding
to DL CC : UL CC = 2 : 1. Similarly, as shown in FIG 6(b), in case that there exist 2 DL CCs and 4 UL CCs, it may be
possible to configure the DL-UL linkage corresponding to DL CC : UL CC = 1 : 2. Unlike the drawing, it is able to configure
a symmetrical carrier aggregation, which means that the number of DL CC and the number of UL CC are identical to
each other. In this case, it is possible to configure the DL-UL linkage corresponding to DL CC : UL CC = 1 : 1.
[0069] Although a whole bandwidth of a system is configured with N number of CC, a frequency band capable of being
monitored/received by a specific user equipment can be limited to M (< N) number of CC. Various parameters for a
carrier aggregation can be configured cell-specifically, UE group-specifically, or UE-specifically. Meanwhile, control
information can be configured to be transceived only on a specific channel. The specific channel can be called a primary
CC (PCC) and the rest of CCs can be called secondary CCs (SCCs).
[0070] LTE-A uses a cell concept to manage a radio resource. The cell is defined as a combination of a DL and UL
resource and the UL resource is not a mandatory element. Hence, a cell can be configured with the DL resource alone
or can be configured with the DL resource and the UL resource. In case of supporting the carrier aggregation, a linkage
between a carrier frequency of the DL resource (or, DL CC) and a carrier frequency of the UL resource (or, UL CC) can
be indicated by system information. A cell operating on a primary frequency (or, PCC) is called a primary cell (Pcell)
and a cell operating on a secondary frequency (or, SCC) is called a secondary cell (Scell).
[0071] The Pcell is used for a user equipment to perform an initial connection establishment process or a connection
re-establishment process. The Pcell may correspond to a cell indicated in the process of a handover. The Scell can be
configured after an RRC (radio resource control) connection is established and can be used to provide an additional
radio resource. Both the Pcell and the Scell can be commonly called a serving cell. Hence, in case of a user equipment
not configured with the carrier aggregation while staying in a state of RRC_CONNECTED or the user equipment not
supporting the carrier aggregation, there exists only one serving cell configured as a Pcell. On the contrary, in case of
a user equipment configured with the carrier aggregation and staying in a state of RRC_CONNECTED, there exists at
least one serving cell. And, the Pcell and the whole of the Scells are included in the whole of the serving cell. For the
carrier aggregation, after an initial security activation process is started, a network may be able to configure at least one
Scell for a carrier aggregation supportive user equipment in addition to the Pcell, which is initially configured in the
connection establishment process.
[0072] Unlike a legacy LTE system using a single carrier, the carrier aggregation using a plurality of component carriers
needs a method of efficiently managing the component carriers. In order to efficiently manage the component carriers,
the component carriers can be classified according to a role and property of the component carriers. In the carrier
aggregation, multiple carriers can be divided into a primary component carrier (PCC) and a secondary component carrier
(SCC) and this may correspond to a UE-specific parameter.
[0073] The primary component carrier is a component carrier playing a role of a center of managing the component
carriers in case of using a plurality of component carriers. One primary component carrier is defined for each of user

(continued)

PUCCH format UL control information (UCI)

Format 1b 2-bit HARQ ACK/NACK (SR existence/non-existence)

Format 2 CQI (20 coded bits)

Format 2 CQI and 1- or 2-bit HARQ ACK/NACK (20 bits) (only applied to extended CP)

Format 2a CQI and 1-bit HARQ ACK/NACK (20+1 coded bits)

Format 2b CQI and 2-bit HARQ ACK/NACK (20+2 coded bits)
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equipments. The primary component carrier may play a role of a core carrier managing all aggregated component
carriers. The secondary component carrier may play a role of providing an additional frequency resource to provide a
higher transfer rate. For instance, a base station is able to perform an access (RRC) for signaling a user equipment via
the primary cell. In order to provide information necessary for security and a higher layer, the primary cell can be used
as well. In practical, if there exists a single component carrier only, the corresponding component carrier will become a
primary component carrier. In this case, the component carrier may be able to play a role identical to that of a carrier of
a legacy LTE system.
[0074] Among a plurality of component carriers, a base station can assign an activated component carrier (ACC) to
a user equipment. The user equipment is aware of the activated component carrier (ACC) assigned to the user equipment
in advance via a signaling and the like. The user equipment collects responses for a plurality of PDCCHs received from
a DL PCell and DL Scells and can transmit the responses on PUCCH via an UL PCell.
[0075] First of all, determination of PUSCH transmit power for a user equipment to transmit PUSCH in 3GPP LTE/LTE-
A system is described in the following description. The following Formula 1 is a formula to determine transmit power of
a user equipment in case that PUSCH is transmitted only, while PUCCH is not simultaneously transmitted in a subframe
index i of a serving cell c in a CA supportive system. 

[0076] The following Formula 2 is a formula to determine transmit power of a user equipment in case that PUCCH
and PUSCH are simultaneously transmitted in a subframe index i of a serving cell c in a CA supportive system 

[0077] Parameters described in the following in relation to the Formula 1 and the Formula 2 correspond to parameters
necessary for determining UL transmit power of a user equipment in a serving cell c. In this case, PCMAX.c(i) of the
Formula 1 indicates transmittable maximum transmit power of a user equipment in the subframe index i and PCMAX .c(i)
of the Formula 2 indicates a linear value of PCMAX.c(i) PPUCCH(i) of the Formula 2 indicates a linear value of PPUCCH(i).
In this case, PPUCCH(i) indicates PUCCH transmit power in the subframe index i.
[0078] In the Formula 1, MPUSCH.c(i) is a parameter indicating a bandwidth of PUSCH resource allocation represented
by the number of resource block valid for the subframe i. This parameter is a value assigned by a base station.
PO_PUSCH.c(j) is a parameter configured by the sum of a cell-specific nominal component PO_NOMINAL_PUSCH.c(j) provided
by an upper layer and a UE-specific component PO_UE_PUSCH.c(j) provided by an upper layer. A base station informs a
user equipment of this value. In case of PUSCH transmission/retransmission corresponding to a dynamically scheduled
grant, j equals to 1. In case of PUSCH transmission/retransmission corresponding to a random access response grant,
j equals to 2. And, it may be represented as follows. PO_UE_PUSCH.c(2)=0 and
PO_NOMINAL_PUSCH.c(2)=PO_PRE+ΔPREAMBLE_Msg3. Parameters such as PO_PRE (preambleInitialReceivedTargetPower)
and ΔPREAMBLE_Msg3 are signaled in an upper layer.
[0079] αc(j) corresponds to a pathloss compensation factor. This is an upper layer providing cell-specific parameter
transmitted by a base station by 3 bits. α ∈ {0, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1} where j = 0 or 1 and αc(j) = 1 where j = 2.
A base station informs a user equipment of this value.
[0080] Pathloss (PLc) is a DL pathloss (or, signal loss) estimation value calculated by a user equipment in dB unit and
is represented as PLc=referenceSignalPower - higher layer filteredRSRP. In this case, a base station can inform a user
equipment of the referenceSignalPower via an upper layer.
[0081] fc(i) is a value indicating a current PUSCH power control adjustment state for the subframe index i and can be
represented by a current absolute value or an accumulated value. If an accumulation is enabled based on a parameter
Accumulation-enabled provided by an upper layer or if a TPC command δPUSCH.c is included in PDCCH together with

^

^
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a DCI format 0 for a serving cell c where a CRC is scrambled with a temporary C-RNTI, it satisfies fc(i)=fc(i-
1)+δPUSCH.c(i-KPUSCH). δPUSCH.c (i-KPUSCH) is signaled on PDCCH together with a DCI format 0/4 or a DCI format 3/3A
in a subframe i-KPUSCH. In this case, fC(0) is a first value after an accumulated value is reset.
[0082] A value of KPUSCH is defined by a LTE standard as follows.
[0083] Regarding FDD (frequency division duplex), the value of KPUSCH corresponds to 4. Regarding TDD UL/DL
configuration 1 - 6, the value of KPUSCH is listed in Table 4 as follows. For a TDD UL/DL configuration 0, an LSB (least
significant bit) of an UL index is configured by 1. If PUSCH transmission is scheduled together with PDCCH of DCI
format 0/4 in a subframe 2 or 7, the value of KPUSCH corresponds to 7. The values of KPUSCH for other PUSCH trans-
missions are listed in Table 4.

[0084] Except a DRX situation, a user equipment attempts to decode PDCCH of a DCI format 0/4 with C-RNTI of the
user equipment or PDCCH of a DCI format 3/3A and a DCI format for SPS C-TNTI with TPC-PUSCH-RNTI of the user
equipment in every subframe. If the DCI format 0/4 and the DCI format 3/3A for a serving cell c are detected in an
identical subframe, the user equipment should use δPUSCH.c provided by the DCI format 0/4. If there is no TPC command
decoded for the serving cell c, a DRX situation occurs, or i is not an UL subframe in TDD, it satisfies δPUSCH.c = 0 dB.
[0085] δPUSCH.c accumulated value signaled on PDCCH together with a DCI format 0/4 is listed in Table 5 as follows.
If PDCCH going along with a DCI format 0 is validated or released by SPS activation, it satisfies δPUSCH.c = 0 dB. δPUSCH.c
accumulated value signaled on PDCCH together with a DCI format 3/3A may correspond to one of a set 1 in the following
Table 5 or may correspond to one of a set 2 , which is determined by a TPC-index parameter provided by an upper
layer, in the following Table 6.

[0086] If a user equipment reaches a PCMAX,c for a serving cell c, a positive TPC command for the serving cell c is
not accumulated. If a user equipment reaches lowest power, a negative TPC command is not accumulated.
[0087] For the serving cell c, when PO_UE_PUSCH.c(j) value changes in an upper layer and when a user equipment

[Table 4]

TDD UL/DL Configuration
subframe number i

0 1 2 3 4 5 6 7 8 9

0 - - 6 7 4 - - 6 7 4

1 - - 6 4 - - - 6 4 -

2 - - 4 - - - - 4 - -

3 - - 4 4 4 - - - - -

4 - - 4 4 - - - - - -

5 - - 4 - - - - - - -

6 - - 7 7 5 - - 7 7 -

[Table 5]

TPC Command Field in DCI format 
0/3/4

Accumulated δPUSCH.c 
[dB]

Absolute δPUSCH.c [dB] only DCI format 
0/4

0 -1 -4

1 0 1

2 1 1

3 3 4

[Table 6]

TPC Command Field in DCI format 3A Accumulated δPUSCH.c [dB]

0 -1

1 1
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receives a random access response message in a primary cell, the user equipment resets an accumulation in the
following cases.
[0088] If an accumulation is not enabled based on a parameter Accumulation-enabled provided by an upper layer, it
satisfies fc(i)=δPUSCH.c(i-KPUSCH). In this case, δPUSCH.c(i-KPUSCH) is signaled on PDCCH together with a DCI format
0/4 in a subframe i-KPUSCH.
[0089] A value of KPUSCH is as follows. Regarding FDD (frequency division duplex), the value of KPUSCH corresponds
to 4. Regarding TDD UL/DL configuration 1 - 6, the value of KPUSCH is listed in Table 4 as follows. For a TDD UL/DL
configuration 0, an LSB (least significant bit) of an UL index is configured by 1. If PUSCH transmission is scheduled
together with PDCCH of DCI format 0/4 in a subframe 2 or 7, the value of KPUSCH corresponds to 7. The values of
KPUSCH for other PUSCH transmissions are listed in Table 4.
[0090] δPUSCH.c accumulated value signaled on PDCCH together with a DCI format 0/4 is listed in aforementioned
Table 5. If PDCCH going along with a DCI format 0 is validated or released by SPS activation, it satisfies δPUSCH.c = 0 dB.
[0091] If there is no PDCCH going along with a DCI format decoded for a serving cell c, a DRX (discontinued reception)
occurs, or i is not an UL subframe in TDD, it satisfies fc(i)=fc(i-1).
[0092] For fc(*) (an accumulated value or a current absolute value), a first value is configured as follows.
[0093] Regarding a serving cell c,if PO_UE_PUSCH.c(j) value changes in an upper layer or if PO_UE_PUSCH.c(j) value is
received by an upper layer and the serving cell c corresponds to a secondary cell, it satisfies fc(0) = 0. On the other
hand, if a serving cell corresponds to a primary cell, it satisfies fc(0)=ΔPrampup+δmsg2. δmsg2 is a TPC command indicated
by a random access response and ΔPrampup corresponds to the total power ramp-up from the first to the last preamble
provided by an upper layer.
[0094] In relation to the present invention, if a TPC command operates in an accumulated mode in uplink power control
(ULPC), an accumulated value may operate according to a related art as follows. When PO_UE_PUSCH.c(j) value is
changed in an upper layer for a serving cell c and a user equipment receives a random access response in a primary
cell, the user equipment should reset accumulation in the following case.
[0095] The following Formula 3 is a formula related to uplink power control for PUCCH in LTE-A system. 

[0096] In the Formula 3, i and c indicate a subframe index and a cell index, respectively. If a user equipment is
configured to transmit PUCCH via two antenna ports by an upper layer, ΔTxD(F’) value is provided to the user equipment
by the upper layer, otherwise, it becomes 0. A parameter described in the following relates to a serving cell corresponding
to a cell index c.
[0097] In this case, i and PCMAX indicate a subframe index and maximum transmittable power of the user equipment,
respectively. PO_PUCCH is a parameter configured by a sum of cell-specific parameters. PO_PUCCH is informed by a base
station via an upper layer signaling. PL is a DL pathloss (or, signal loss) estimation value calculated by a user equipment
in dB unit and is represented as PL = referenceSignalPower - higher layer filteredRSRP. h(n) is a value varying according
to a PUCCH format, nCQI is the number of information bits for CQI (channel quality information), and nHARQ indicates
the number of HARQ bits. ΔF_PUCCH(F) value is a value relative to a PUCCH format 1a and corresponding to PUCCH
format (F). This value is informed by a base station via an upper layer signaling. g(i) indicates adjustment state of a
current PUCCH power control in a subframe of index i. 

[0098] corresponds to 0 in PUCCH format 1, 1a, and 1b. If one or more serving cells are set to a user equipment in

the PUCCH format 1b, it can be represented as  In case of a normal

CP (cyclic prefix) and an extended CP in PUCCH format 2, 2a, and 2b, h(nCQI,nHARQ,nSR) can be represented as Formula

4 and Formula 5, respectively. 



EP 2 779 759 A1

13

5

10

15

20

25

30

35

40

45

50

55

[0099] If a user equipment transmits HARQ-ACK/SR of more than 11 bits in PUCCH format 3, can be represented as
Formula 6. Otherwise, it can be represented as Formula 7 in the following. 

[0100] If PO_UE_PUCCH value changes in an upper layer, it may correspond to g(0)=0. Otherwise, it may be represented
as g(0)=ΔPrampup+δmsg2. δmsg2 is a TPC command indicated by a random access response and ΔPrampup corresponds
to the total power ramp-up from the first to the last preamble provided by an upper layer.
[0101] If a user equipment reaches a PCMAX,c for a primary cell c, a positive TPC command for the primary cell c is
not accumulated. On the contrary, if the user equipment reaches lowest power, a negative TPC command is not accu-
mulated. When PO_UE_PCCCH value is changed by an upper layer or a random access response message (msg2) is
received, the user equipment resets accumulation.
[0102] Meanwhile, following Formula 8 and Formula 9 indicate δPUCCH value in a TPC command field of DCI format.

[Formula 8]

TPC Command Field in DCI format 1A/1B/1D/1/2A/2B/2C/2/3 δPUCCH [dB]

0 1

1 0

2 1

3 3
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[0103] CA introduced by LTE-A system can be configured within an intra-band only. Or, the CA can be configured by
a combination of component carriers of inter-bands. Conventionally, a single UL timing advance (TA) is used to be
configured irrespective of the CA configuration. Yet, it may be difficult to use the single UL timing advance due to a
difference of frequency characteristic between inter-bands. And, in case of supporting a form of multiple TA groups in
consideration of the difference of frequency characteristic, there may also exist a possibility of configuring multiple
primary cells in a user equipment. Since a legacy user equipment is designed based on a single TA and a single PCell,
if a plurality of TAs are supported, there may exist problems due to a plurality of the TAs.
[0104] Multiple TA groups can be formed in a CA supportive system. One TA group consists of one or more cell/com-
ponent carriers. An Scell of a TA group not including a PCell can transmit a PRACH (physical random access channel)
preamble for TA. A user equipment receives PDCCH from a base station and may be then able to perform a non-
contention based PRACH procedure in a manner of being triggered by a PDCCH command. In this case, the user
equipment is PRACH triggered by the PDCCH command in a corresponding cell and transmits a PRACH preamble in
the SCell. The base station transmits a random access response message to the user equipment in response to the
PRACH preamble. The base station configures a plurality of serving cells for the user equipment via upper layer signaling
and the like and may configure a plurality of TA groups for the user equipment.

Embodiment 1 (non-contention based PRACH preamble transmission process)

[0105] FIG 8 is a diagram for an example of a case to which multiple TA group is set.
[0106] As depicted in FIG 8, TA groups different from each other can be configured in a user equipment by a base
station. A TA group 1 consists of a primary cell (PCell) and a SCell 1 and a TA group 2 consists of a SCell 2. Assume
that UL/DL synchronization is matched with each other in the TA group 1 since the TA 1 group includes the primary cell
and UL synchronization of a cell of the TA group 2 is not matched.
[0107] FIG 9 is a flowchart for an example of PRACH procedure between a user equipment and a base station.
[0108] In order to secure synchronization of the TA group 1 in PCell, a base station can trigger PRACH by a PDCCH
command via PDCCH. Subsequently, a user equipment transmits a PRACH preamble (msg1) to the base station [S910].
The transmission of the PRACH preamble, which is initially transmitted by the user equipment to match synchronization
with each other, corresponds to transmission of a contention-based PRACH preamble. The base station transmits a
random access response message (msg2) to the user equipment in response to the received msg1 [S920]. In this case,
the msg2 includes contents shown in Table 7 including a TA command. Following Table 7 shows information included
in a random access response grant (RA response grant) in 3GPP LTE TS 36.213.

[0109] Meanwhile, in FIG 8, in order for the user equipment to match UL/DL synchronization with each other in a SCell
2 of the TA group 2, the base station can trigger PRACH by a PDCCH command via PDCCH. Subsequently, the user
equipment transmits a PRACH preamble (MSG1) to the base station [S910]. Since the user equipment transmits a non-
contention based PRACH preamble, the base station needs a PRACH for the use of TA. The transmission of the PRACH
preamble, which is transmitted by the user equipment in the SCell 2 of the TA group 2, corresponds to transmission of
the non-contention based PRACH preamble.

[Formula 9]

TPC Command Field in DCI format 3A δPUCCH [dB]

0 -1

1 1

[Table 7]

content Number of bits

Hopping flag 1

Fixed size resource block assignment 10

Truncated modulation and coding scheme 4

TPC command for scheduled PUSCH 3

UL delay 1

CSI request 1
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[0110] The present invention proposes that a non-contention based PRACH preamble transmission process in a TA
group not including a PCell is to be terminated by transmitting the msg1 in a system supporting TA groups different from
each other. In particular, it may limit the user equipment to perform the step S910 only in FIG 9. In this case, PUSCH
resource allocation of the base station can be transmitted via PDCCH. And, an initial TA command can be transmitted
in a manner of being included in PDSCH or PDCCH.

Embodiment 2 (power control in contention based PRACH procedure)

[0111] If a user equipment transmits a msg1 (PRACH preamble) in a SCell among serving cells, a base station can
transmit information on a msg2 and PUSCH assigned by the msg2 in a cell different from a cell in which the msg1 is
transmitted (i.e., the SCell). In this case, if there is no indicator indicating the cell in which the msg2 is transmitted or a
cell indicated by the indicator is a cell (PCell or Scell) with which UL synchronization is matched, the user equipment
resets a TPC command (TPC command for PUSCH or PUCCH) of an accumulated mode for a cell in which the msg2
is received. As an example, irrespective of whether the base station transmits the msg2 in the Scell 2 in which the msg1
is transmitted or a different cell in response to the msg1 (PRACH preamble) transmitted by the user equipment in the
Scell 2, if the user equipment receives the msg2, the user equipment should reset the TPC command (TPC command
for PUSCH or PUCCH) of the accumulated mode for the Scell 2 in which the msg1 (PRACH preamble) is transmitted.
[0112] Meanwhile, if the user equipment transmits the msg1 (PRACH preamble) in the Scell 2 and receives the msg2
from a different cell instead of the Scell 2, the TPC command (TPC command for PUSCH or PUCCH) of the accumulated
mode is not reset for PUSCH/PUCCH power control in a UL cell paired with the cell in which the msg2 is received. Yet,
the TPC command (TPC command for PUSCH or PUCCH) of the accumulated mode may be reset in the UL cell paired
with the cell in which the msg2 is received. Reset can be applied by 0 dB or with a predetermined level. If the predetermined
level corresponds to multi-level, the base station may signal to the user equipment for the predetermined level.
[0113] And, if the user equipment transmits the msg1 (PRACH preamble) in the Scell and receives the msg2 from the
base station in the Scell in response to the msg1, the TPC command (TPC command for PUSCH or PUCCH) of the
accumulated mode is reset in the Scell. Yet, it may not reset the TPC command (TPC command for PUSCH or PUCCH)
of the accumulated mode in a different cell (Pcell and a different Scell).
[0114] And, if the user equipment receives PO_UE_PUSCH.c(j) instead of the msg2 (random access response message)
in the Scell, it should satisfy a condition fc(0)=0
[0115] Meanwhile, in performing power control for PUCCH, a random access operation in the PCell is not affected by
a random access operation in a different TA group. In particular, it may be represented as g(0)=ΔPrampup + δmsg2 (In this
case, δmsg2 is a TPC command indicated by a random access response message (msg2) corresponding to the random
access preamble transmitted in the PCell and ΔPrampup corresponds to the total power ramp-up from the first to the last
preamble in the Pcell provided by an upper layer). If PO_UE_PUCCH value changes in an upper layer and the user equipment
receives the random access response message (msg2) for the Pcell, the user equipment resets accumulation of g(i).

Embodiment 3

[0116] Information on the msg2 transmitted by the base station may include information on a TA (timing advance)
value for a cell in which the msg1 is transmitted by the user equipment and PUSCH grant and information on UL delay
and CSI request. Hence, if PUSCH scheduled by the msg2 is not transmitted in the cell in which the msg1 is transmitted,
cell index information on the TA (timing advance) command should be included in the msg2 and index information on
a cell to which the PUSCH grant is to be applied should be respectively configured. If the PUSCH scheduled by the
msg2 is not applied to the cell in which the msg1 is transmitted, the PUSCH should be configured with f(i) = ΔPrampup
(initial value setting of the accumulated TPC command) among PUSCH power control parameters of the cell in which
the msg1 is transmitted. According to 3GPP LTE TS 36.213 standard document, PCell is configured with fc(0)=ΔPrampup+
δmsg2.

Embodiment 4

[0117] In the present embodiment, defining a PUSCH assigned by a random access response grant (msg2) with a
condition of ’j = 2’ and setting PO_UE_PUSCH.c(j) among power control formulas at this time are explained. ΔPREAMBLE_Msg3
is limitedly included for a contention based random access procedure only.
[0118] In a non-contention based random access procedure, a base station transmits a normal PUSCH instead of an
msg3. Hence, in this case, power control of PUSCH follows PUSCH power control. In particular, in the PO_UE_PUSCH.c(j),
j is configured with 1. A TPC command of the msg2 is not applied. Or, j is configured with 2 and the base station informs
the user equipment of the PO_UE_PUSCH.c(j) in a manner of defining the PO_UE_PUSCH.c(j) with ΔPREAMBLE_PUSCH granted
by RAR instead of ΔPREAMBLE_Msg3. Such a concept as ΔPREAMBLE_Msg3, a difference value between a signal transmission
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power and reception power can be informed to the msg1 and PUSCH (granted by RAR (random access response)) with
a single or multi-level. Or, a definition described in the following can be applied to a contention based random access
procedure.
[0119] PO_PUSCH.c(j) is a parameter configured by a sum of a cell-specific nominal component PO_NOMINAL_PUSCH.c(j)
for j=0 and 1 provided from an upper layer and a component PO_UE_PUSCH.c(j) for j=o and 1 provided from the upper
layer. This parameter is a value informed to the user equipment by the base station.
[0120] In case of performing PUSCH transmission/retransmission corresponding to a dynamically scheduled grant, j
corresponds to 1. In case of performing PUSCH transmission/retransmission corresponding to a random access response
grant, j corresponds to 2. And, it satisfies a following condition. PO_NOMINAL_PUSCH.c(2) = PO_PRE+ΔPREAMBLE_Msg3. A
parameter PO_PRE(preambleInitialReceivedTargetPower) and ΔPREAMBLE_Msg3 are signaled in an upper layer.
[0121] The above-mentioned embodiments according to the present invention can also be extensively applied to a
system supporting two or more TA groups. And, a user equipment can efficiently configure transmit power in a system
to which multiple timing advances are applied as well.
[0122] The above-described embodiments may correspond to combinations of elements and features of the present
invention in prescribed forms. And, it may be able to consider that the respective elements or features may be selective
unless they are explicitly mentioned. Each of the elements or features may be implemented in a form failing to be
combined with other elements or features. Moreover, it may be able to implement an embodiment of the present invention
by combining elements and/or features together in part. A sequence of operations explained for each embodiment of
the present invention may be modified. Some configurations or features of one embodiment may be included in another
embodiment or can be substituted for corresponding configurations or features of another embodiment. And, it is ap-
parently understandable that a new embodiment may be configured by combining claims failing to have relation of explicit
citation in the appended claims together or may be included as new claims by amendment after filing an application.
[0123] While the present invention has been described and illustrated herein with reference to the preferred embod-
iments thereof, it will be apparent to those skilled in the art that various modifications and variations can be made therein
without departing from the spirit and scope of the invention. Thus, it is intended that the present invention covers the
modifications and variations of this invention that come within the scope of the appended claims and their equivalents.

INDUSTRIAL APPLICABILITY

[0124] Accordingly, a method of setting uplink transmit power, which is set by a user equipment in a wireless commu-
nication system, can be industrially applied to various mobile communication systems including 3GPP LTE, LTE-A
system, and the like.

Claims

1. A method of setting an uplink transmit power by a user equipment in a wireless communication system, the method
comprising:

configuring a plurality of configured serving cells from a base station;
transmitting a random access message including a random access preamble on a secondary cell (Scell) among
a plurality of the configured serving cells to the base station;
receiving a random access response message from the base station in response to the random access message;
and
resetting a factor value of an accumulated mode indicating an adjustment state of a current uplink transmission
control on the scell in which the random access message is transmitted, in accordance with reception of the
random access response message.

2. The method of claim 1, wherein the factor value corresponds to a value related to PUSCH (physical uplink shared
channel) or PUCCH (physical uplink control channel).

3. The method of claim 2, wherein the random access response message comprises a transmit power control (TPC)
command and wherein if the factor value is reset, an initial value of the factor value is set using the TPC command
value included in the random access response message and a total power ramp-up value in accordance with at
least one-time random access preamble transmission on the Scell more than once.

4. The method of claim 2, wherein if the random access response message is received on a prescribed cell among a
plurality of the serving cells except the Scell and a UE-specific component coefficient value related to the PUSCH
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or the PUCCH is signaled by the base station, the factor value is set to 0 in a manner of being reset.

5. The method of claim 3, further comprising:

determining uplink transmit power to transmit the PUSCH or the PUCCH using the set initial value of the factor
value; and
transmitting the PUSCH or the PUCCH using the determined uplink transmit power.

6. The method of claim 1, wherein the factor value is not reset for a remaining cell among a plurality of the configured
serving cells except the Scell.

7. The method of claim 6, wherein the Scell belongs to a first TA (timing advance) group and wherein the remaining
cell belongs to a second TA group.

8. The method of claim 6, wherein the remaining cell corresponds to a cell with which uplink synchronization is matched.

9. The method of claim 7, wherein the second TA group comprises a primary cell (Pcell).

10. A user equipment of setting an uplink transmit power in a wireless communication system, the user equipment
comprising:

a receiver configured to receive information on a plurality of configured serving cells from a base station;
a transmitter configured to transmit a random access message including a random access preamble on a
secondary cell (Scell) among a plurality of the configured serving cells to the base station, wherein the receiver
is further configured to receive a random access response message from the base station in response to the
random access message; and
a processor configured to reset a factor value of an accumulated mode indicating an adjustment state of a
current uplink transmission control on the scell in which the random access message is transmitted in accordance
with reception of the random access response message.

11. The user equipment of claim 10, wherein the processor is configured not to reset the factor value for a remaining
cell among a plurality of the configured serving cells except the Scell.

12. The user equipment of claim 11, wherein the Scell belongs to a first TA (timing advance) group and wherein the
remaining cell belongs to a second TA group.

13. The user equipment of claim 11, wherein the remaining cell corresponds to a cell with which uplink synchronization
is matched.

14. The user equipment of claim 12, wherein the second TA group comprises a primary cell (Pcell).
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