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METHOD OF CONTROLLING TRANSMIT
POWER OF UE IN WIRELESS
COMMUNICATION SYSTEM AND
APPARATUS FOR THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a wireless com-
munication system, and more particularly, to a method of
controlling transmit power of a user equipment (UE) 1n a
wireless communication system and an apparatus for the
same.

BACKGROUND ART

[0002] As an example of a wireless communication sys-
tem to which the present mmvention 1s applicable, a 3rd
Generation Partnership Project (3GPP) Long Term Evolu-
tion (LTE) commumnication system will be schematically

described.

[0003] FIG. 1 1s a diagram showing a network structure of
an Evolved Universal Mobile Telecommunications System
(E-UMTS) as a mobile communication system. The
E-UMTS 1s an evolved form of the UMTS and has been
standardized in the 3GPP. Generally, the E-UMTS may be
called a Long Term Evolution (LTE) system. For details of
the techmical specifications of the UMTS and E-UMTS,
refer to Release 7 and Release 8 of “3rd Generation Part-

nership Project; Techmical Specification Group Radio
Access Network™

[0004] Referring to FIG. 1, the E-UMTS mainly includes
a User Equipment (UE), base stations (or eNBs or eNode
Bs), and an Access Gateway (AG) which 1s located at an end
of a network (E-UTRAN) and which 1s connected to an
external network. Generally, an eNB can simultaneously
transmit multiple data streams for a broadcast service, a
multicast service and/or a unicast service.

[0005] One or more cells may exist per eNB. The cell 1s set
to use a bandwidth such as 1.25, 2.5, 5, 10, 15 or 20 MHz
to provide a downlink or uplink transmission service to
several UEs. Different cells may be set to provide different
bandwidths. The eNB controls data transmission or recep-
tion of a plurality of UEs. The eNB transmits downlink (DL)
scheduling information of DL data so as to inform a corre-
sponding UE of time/frequency domain in which data 1s
transmitted, coding, data size, and Hybrid Automatic Repeat
and reQest (HARQ)-related information. In addition, the
eNB transmits uplink (UL) scheduling information of UL
data to a corresponding UE so as to inform the UE of a
time/frequency domain which may be used by the UE,
coding, data size and HARQ-related information. An inter-
tace for transmitting user trailic or control traflic can be used
between eNBs. A Core Network (CN) may include the AG
and a network node or the like for user registration of the
UE. The AG manages mobility of a UE on a Tracking Area
(TA) basis. One TA includes a plurality of cells.

[0006] Although wireless communication technology has
been developed up to Long Term Evolution (LTE) based on
Wideband Code Division Multiple Access (WCDMA), the

demands and the expectations of users and providers con-
tinue to increase. In addition, since other radio access
technologies have been continuously developed, new tech-
nology evolution 1s required to secure high competitiveness
in the future. Decrease 1n cost per bit, increase 1n service
availability, flexible use of a frequency band, simple struc-
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ture, open interface, suitable User Equipment (UE) power
consumption and the like are required.

DISCLOSURE OF INVENTION

Technical Problem

[0007] An object of the present invention devised to solve
the problem lies on a method of controlling transmit power
of a user equipment (UE) 1n a wireless communication
system and an apparatus for the same.

Solution to Problem

[0008] The object of the present invention can be achieved
by providing a method of transmitting a signal at a user
equipment (UE) 1 a wireless communication system,
including receiving a radio resource control (RRC) configu-
ration message from a network; determining a preference
value relating to power saving after receiving the RRC
configuration message; and transmitting the determined
preference value relating to the power saving to the network.

[0009] Preferably, the RRC configuration message 1s a
RRC configuration enquiry message or a RRC reconfigura-
tion message. Here, the RRC reconfiguration message com-
prising a first field that enables the UE to transmit the
determined preference value relating to the power saving to
the network.

[0010] More preferably, the determined preference value
relating to the power saving 1s transmitted using a RRC
reconfiguration complete message or a RRC configuration
response message.

[0011] More specifically, the determined preference value
relating to the power saving 1s included in a second field of
a response message of the RRC reconfiguration message.
Here, the second field may be a reason field.

[0012] Further, the UE 1s 1n a RRC connected mode.

[0013] Further, the method further comprises starting a
timer upon transmitting the determined preference value
relating to the power saving to the network.

[0014] Furthermore, the preference value relating to the
power saving 1s based on an application which 1s being
driven in the UE. More speciﬁcally, the preference value
relating to the power savmg 1s based on latency required by
an application which 1s being driven in the UE.

[0015] As other aspect of the present invention, a method
of receiving a signal at a network 1n a wireless communi-
cation system 1s disclosed. The method comprises transmit-
ting a radio resource control (RRC) configuration message
to a user equipment (UE); and receiving a preference value
relating to power saving from the UE, wherein the prefer-
ence value relating to the power saving 1s received after
transmitting the RRC configuration message.

[0016] Preferably, the RRC configuration message 1s a
RRC configuration enquiry message or a RRC reconfigura-
tion message. Here, the RRC reconfiguration message com-
prising a first field that enables the UE to transmit the
determined preference value relating to power saving to the
network.

[0017] More preferably, the preference value relating to
the power saving 1s received using a RRC reconfiguration
complete message or a RRC configuration response mes-
sage. Or, the preference value relating to the power saving
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1s 1cluded 1n a second field of a response message of the
RRC reconfiguration message. Here, the second field 1s a
reason lield.

[0018] More specifically, the preference value relating to
the power saving 1s received from the UE after starting a
timer by the UE. Or, the preference value relating to the
power saving 1s based on an application which i1s being
driven 1n the UE. Or, the preference value relating to the
power saving 1s based on latency required by an application
which 1s being driven in the UE.

Advantageous Eflects of Invention

[0019] According to the embodiment of the present inven-
tion, 1t 1s possible to efliciently control uplink transmit
power 1n various traflic states.

[0020] The effects of the present imnvention are not limited
to the above-described effects and other effects which are not

described herein will become apparent to those skilled 1n the
art from the following description.

BRIEF DESCRIPTION OF DRAWINGS

[0021] The accompanying drawings, which are included
to provide a further understanding of the invention, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principle of the invention.

[0022] In the drawings:

[0023] FIG. 1 1s a diagram showing a network structure of
an Evolved Universal Mobile Telecommunications System
(E-UMTS) as an example of a wireless communication
system:

[0024] FIG. 2 1s a diagram showing the concept of a
network structure of an Evolved Universal Terrestrial Radio
Access Network (E-UTRAN);

[0025] FIG. 3 15 a diagram showing a control plane and a
user plane of a radio interface protocol archutecture between
a User Equipment (UE) and an Evolved Universal Terrestrial
Radio Access Network (E-UTRAN) based on a 3rd Gen-
eration Partnership Project (3GPP) radio access network
standard:

[0026] FIG. 4 1s a diagram showing physical channels
used m a 3GPP system and a general signal transmission
method using the same;

[0027] FIG. 5 1s a diagram showing the structure of a radio
frame used 1 a Long Term Evolution (LTE) system:;
[0028] FIG. 6 1s a diagram 1llustrating a general transmis-
sion and reception method using a paging message;

[0029] FIG. 7 1s a diagram showing operations of a UE
and an eNB 1n a contention based random access procedure
provided i an LTE system;

[0030] FIG. 8 1s a diagram showing operations of a UE
and an eNB 1n a non-contention based random access
procedure provided in an LTE system;

[0031] FIG. 9 1s a diagram showing signal flows according
to an embodiment of the present invention; and

[0032] FIG. 10 1s a block diagram of a communication
apparatus according to an embodiment of the present inven-
tion.

MODE

FOR THE INVENTION

[0033] The configuration, operation and other features of
the present invention will be understood by the embodi-
ments of the present invention described with reference to
the accompanying drawings. The following embodiments
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are examples of applying the technical features of the
present mnvention to a 3rd Generation Partnership Project

(3GPP) system.

[0034] Although, for convenience, the embodiments of the
present imnvention are described using the LTE system and
the LTE-A system in the present specification, the embodi-
ments of the present invention are applicable to any com-
munication system corresponding to the above definition. In
addition, although the embodiments of the present invention
are described based on a Frequency Division Duplex (FDD)
scheme 1n the present specification, the embodiments of the
present ivention may be easily modified and applied to a

Halt-Duplex FDD (H-FDD) scheme or a Time Division
Duplex (TDD) scheme.

[0035] FIG. 2 1s a diagram showing the concept of a
network structure of an Evolved Universal Terrestrial Radio
Access Network (E-UTRAN). In particular, the E-UTRAN
system 1s a system evolved from the existing UTRAN
system. The E-UTRAN includes cells (eNBS) and the cells
are connected via an X2 interface. A cell 1s connected to a
user equipment (UE) via an air interface and 1s connected to
an evolved packet core (EPC) via an S1 interface.

[0036] The EPC includes a mobility management entity
(MME), a serving-gateway (S-GW) and a packet data net-
work-gateway (PDN-GW). The MME has access iforma-
tion of a UE and information about capabilities of the UE.
Such information 1s mainly used for mobility management
of the UE. The S-GW 1s a gateway having an E-UTRAN as
an end point and the PDN-GW 1s a gateway having a PDN

as an end point.

[0037] FIG. 3 shows a control plane and a user plane of a
radio interface protocol between a UE and an Evolved
Universal Terrestrial Radio Access Network (E-UTRAN)
based on a 3GPP radio access network standard. The control
plane refers to a path used for transmitting control messages
used for managing a call between the UE and the network.
The user plane refers to a path used for transmitting data
generated 1n an application layer, e.g., voice data or Internet
packet data.

[0038] A physical (PHY) layer of a first layer provides an
information transier service to a higher layer using a physi-
cal channel. The PHY laver 1s connected to a Medium
Access Control (MAC) layer located on a higher layer via a
transport channel. Data 1s transported between the MAC
layer and the PHY layer via the transport channel. Data 1s
also transported between a physical layer of a transmitting
side and a physical layer of a receiving side via a physical
channel. The physical channel uses a time and a frequency
as radio resources. More specifically, the physical channel 1s
modulated using an Orthogonal Frequency Division Mul-
tiple Access (OFDMA) scheme in downlink and 1s modu-

lated using a Single-Carrier Frequency Division Multiple
Access (SC-FDMA) scheme 1n uplink.

[0039] A Medium Access Control (MAC) layer of a sec-
ond layer provides a service to a Radio Link Control (RLC)
layer of a higher layer via a logical channel. The RLC layer
of the second layer supports reliable data transmission. The
function of the RLC layer may be implemented by a
functional block within the MAC. A Packet Data Conver-
gence Protocol (PDCP) layer of the second layer performs a
header compression function to reduce unnecessary control
information for eflicient transmission of an Internet Protocol
(IP) packet such as an IPv4 packet or an IPv6 packet 1n a
radio interface having a relatively small bandwidth.
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[0040] A Radio Resource Control (RRC) layer located at
the bottom of a third layer 1s defined only 1n the control plane
and 1s responsible for control of logical, transport, and
physical channels in association with configuration, re-
configuration, and release of Radio Bearers (RBs). The RB
1s a service that the second layer provides for data commu-
nication between the UE and the network. To accomplish
this, the RRC layer of the UE and the RRC layer of the
network exchange RRC messages.

[0041] One cell of the eNB 15 set to use a bandwidth such
as 1.25, 2.5, 5,10, 15 or 20 MHz to provide a downlink or
uplink transmission service to several UEs. Diflerent cells
may be set to provide different bandwidths.

[0042] Downlink transport channels for transmission of
data from the network to the UE include a Broadcast
Channel (BCH) for transmission of system information, a
Paging Channel (PCH) for transmission of paging messages,
and a downlink Shared Channel (SCH) for transmission of
user trailic or control messages. Traflic or control messages
of a downlink multicast or broadcast service may be trans-
mitted through a downlink SCH and may also be transmitted
through a downlink multicast channel (MCH).

[0043] Uplink transport channels for transmission of data
from the UE to the network include a Random Access
Channel (RACH) for transmission of initial control mes-
sages and an uplink SCH for transmission of user traflic or
control messages. Logical channels, which are located above
the transport channels and are mapped to the transport
channels, include a Broadcast Control Channel (BCCH), a
Paging Control Channel (PCCH), a Common Control Chan-
nel (CCCH), a Multicast Control Channel (MCCH), and a
Multicast Trathic Channel (MTCH).

[0044] FIG. 4 1s a diagram showing physical channels
used m a 3GPP system and a general signal transmission
method using the same.

[0045] A UE performs an initial cell search operation such
as synchronization with an eNB when power 1s turned on or
the UE enters a new cell (S301). The UE may receive a
Primary Synchronization Channel (P-SCH) and a Secondary
Synchronization Channel (S-SCH) from the eNB, perform
synchronization with the eNB, and acquire information such
as a cell ID. Thereafter, the UE may receive a physical
broadcast channel from the eNB so as to acquire broadcast
information within the cell. Meanwhile, the UE may receive
a Downlink Reference Signal (DL RS) so as to confirm a

downlink channel state in the initial cell search step.

[0046] The UE which completes the 1nitial cell search may
receive a Physical Downlink Control Channel (PDCCH) and

a Physical Downlink Shared Channel (PDSCH) according to
information included in the PDCCH so as to acquire more
detailed system information (S302).

[0047] Meanwhile, 1f the eNB 1s mmitially accessed or radio
resources for signal transmission are not present, the UE
may perform a Random Access Procedure (RACH) (step
S303 to S306) with respect to the eNB. In this case, the UE
may transmit a specific sequence through a Physical Ran-
dom Access Channel (PRACH) as a preamble (5303 and
S305), and receive a response message of the preamble
through the PDCCH and the PDSCH corresponding thereto

(S304 and S306). In the case of contention-based RACH, a
contention resolution procedure may be further performed.

[0048] The UE which performs the above procedures may
perform PDCCH/PDSCH reception (5S307) and Physical

Uplink Shared Channel PUSCH)/Physical Uplink Control
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Channel (PUCCH) transmission (S308) as a general uplink/
downlink signal transmission procedure. In particular, the
UE receives downlink control information (DCI) via a
PDCCH. The DCI includes control information such as
resource allocation information of the UE and the format
thereof 1s changed according to use purpose.

[0049] The control information transmitted from the UE to
the eNB 1n uplink or transmitted from the eNB to the UE in
downlink includes a downlink/uplink ACK/NACK signal, a
Channel Quality Indicator (CQI), a Preceding Matrix Index
(PMI), a Rank Indicator (RI), and the like. In the case of the
3GPP LTE system, the UE may transmit the control infor-
mation such as CQI/PMI/RI through the PUSCH and/or the
PUCCH.

[0050] FIG. 5 1s a diagram showing the structure of a radio
frame used 1 a Long Term Evolution (LTE) system.

[0051] Referring to FIG. 5, the radio frame has a length of
10 ms (327200*Ts) and includes 10 subirames with the same
s1ze. Bach of the subframes has a length of 1 ms and includes
two slots. Each of the slots has a length of 0.5 ms
(15360%*Ts). Ts denotes a sampling time, and 1s represented
by Ts=1/(15 kHz*2048)=3.2552*10"" (about 33 ns). Each
slot includes a plurality of OFDM symbols 1n a time domain,
and includes a plurality of resource blocks (RBs) i a
frequency domain. In the LTE system, one RB includes 12
subcarriers™7(6) OFDM or SC-FDMA symbols. A Trans-
mission Time Interval (T'T1) which 1s a umt time for trans-
mission of data may be determined 1n units of one or more
subirames. The structure of the radio frame 1s only exem-
plary and the number of subiframes included in the radio
frame, the number of slots included in the subframe, or the
number of OFDM or SC-FDMA symbols included 1n the

slot may be variously changed.

[0052] Herematter, an RRC state of a UE and an RRC
connection method will be described. The RRC state 1ndi-
cates whether the RRC layer of the UE 1s logically con-
nected to the RRC layer of the E-UTRAN, 1s referred to as
an RRC _CONNECTED state 1f connected, and 1s referred to
as an RRC IDLE state if not connected.

[0053] Since the E-UTRAN can check presence of the UE
of the RRC_CONNETED state 1n cell units, it 1s possible to
ciliciently control the UE. In contrast, the E-UTRAN cannot
check presence of a UE of the RRC_IDLE state and a core
network (CN) manages the UE of the RRC_IDLE state in a
tracking area (TA) unit which 1s greater than a cell. That 1s,
the RRC IDLE state of the UE should transition to the
RRC CONNECTED state 1in order to receive a service, such
as voice or data.

[0054] In particular, when a user initially turns a UE on,

the UE first searches for an appropriate cell and camps on
the cell In an RRC IDLE state. When RRC connection

needs to be established, the UE which 1s 1n the RRC_IDLE
state 15 RRC connected to the E-UTRAN wvia an RRC
connection procedure so as to transition to the RRC_CON:-
NECTED state. For example, if uplink data transmission 1s
necessary due to call connection attempt of a user or 1f a
response message 1s transmitted in response to a paging

message received from the E-UTRAN, the UE which 1s n

the 1dle state needs to be RRC connected to the E-UTRAN.

[0055] FIG. 6 1s a diagram 1llustrating a general transmis-
sion and reception method using a paging message.

[0056]
paging record including a paging cause and a UE

Referring to FIG. 6, the paging message includes a
identity.
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When the paging message 1s received, the UE may perform
discontinuous reception (DRX) for the purpose of reducing
power consumption.

[0057] More specifically, a network configures several
paging occasions (POs) in every time cycle called a paging
DRC cycle and a specific UE receives only a specific paging
occasion and acquires a paging message. The UE does not
receive a paging channel 1n occasions other than the specific
occasion and may be 1n a sleep state 1n order to reduce power
consumption. One paging occasion corresponds to one TTI.

[0058] The eNB and the UE use a paging indicator (PI) as
a specific value indicating transmission of a paging message.
The eNB may define a specific identity (e.g., paging-radio
network temporary identity (P-RNTI) as the PI and inform
the UE of paging information transmission. For example, the
UE awakes 1n every DRX cycle and receives one subframe
in order to check whether a paging message 1s received. If
a P-RNTT 1s present 1n an L.1/L.2 control channel (PDCCH)
ol a subiframe received by the UE, the UE may confirm that
a paging message 1s present 1n a PDSCH of the subirame. In
addition, if the i1dentity (e.g., IMSI) of the UE 1s present 1n
the paging message, the UE responds to the eNB (e.g.,
receives RRC connection or system information) and
receives a service from the eNB.

[0059] Next, system mformation will be described. The
system 1nformation includes essential information necessary
to connect a UE to an eNB. Accordingly, the UE should
receive all system information before being connected to the
eNB and always have new system information. Since all
UEs located 1n a cell should know system information, the
eNB periodically transmits the system information.

[0060] The system information may be divided ito a
master information block (MIB), a scheduling block (SB)
and a system information block (SIB). The MIB enables a
UE to become aware of a physical configuration of a cell, for
example, a bandwidth. The SB indicates transmission infor-
mation of SIBs, for example, a transmission period. The SIB
1s a set of associated system information. For example, a
specific SIB includes only information about peripheral cells
and another SIB includes only information about an uplink

[ 1

radio channel used by a UE.

[0061] Herematter, a cell selection and cell reselection
process will be described.

[0062] Ifa UE 1s powered on, the UE selects a cell having
appropriate quality and performs a preparation procedure for
receiving a service. A UE 1n an RRC_IDLE state should
always select appropriate quality and prepare to receive a
service from the cell. For example, a UE which 1s just turned
on should select a cell having appropriate quality 1n order to
perform registration with a network. If a UE 1 an RRC_
CONNECTED state enters an RRC_IDLE state, the UE
should select a cell on which the UE will camp 1n the
RRC_IDLE state. A process of, at a UE, selecting a cell
satisiying a specific condition 1n order to camp on the cell 1n
a service standby state such as an RRC_IDLE state 1is
referred to as cell selection. Since cell selection 1s performed
in a state 1n which the UE does not determine a cell on which
the UE camps 1n the RRC__ IDLE state, it 1s important to
select a cell as fast as possible. Accordingly, a cell which
provides radio signal quality equal to or greater than a
predetermined reference may be selected in the cell selection
process ol the UE, although the cell does not provide the best
radio signal quality to the UE.
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[0063] If a UE selects a cell satistying a cell selection
reference, the UE receives information necessary for opera-
tion of the UE 1n an RRC_IDLE state 1n the cell from system
information of the cell. The UE receives all information
necessary for operation of the RRC_IDLE state and then
requests a service from a network or a waits reception of a
service from the network in the RRC IDLE state.

[0064] After a UFE selects a certain cell 1n a cell selection
process, the strength or quality of a signal between the UE
and an eNB may be changed due to mobaility of the UE or
wireless environment change. Accordingly, if the quality of
the selected cell deteriorates, the UE may select another cell
which provides better quality. It the cell 1s reselected, a cell
which provides better signal quality than that of a currently
selected cell 1s generally selected. Such a process 1s referred
to as cell reselection. The cell reselection process 1s per-
formed 1n order to select a cell which provides the best
quality to the UE from the viewpoint of the quality of the
radio signal. In addition to the quality of the radio signal, the
network may set priority per frequency and inform the UE
of the priority. The UE which receives the priority prefer-
entially takes the priority into consideration, rather than
radio signal quality.

[0065] Next, a random access (RA) procedure provided 1n
an LTE system will be described. The RA procedure pro-
vided 1n the LTE system 1s divided into a contention based
random access procedure and a non-contention based ran-
dom access procedure. The contention based random access
procedure or the non-contention based random access pro-
cedure 1s determined depending on whether a random access
preamble used 1n the RA procedure 1s directly selected by a
UE or 1s selected by an eNB.

[0066] In the non-contention based random access proce-
dure, the UE uses a random access preamble which 1is
directly allocated thereto by the eNB. Accordingly, 11 the
eNB allocates the specific random access preamble only to
the UE, the random access preamble 1s used only by the UE
and other UEs do not use the random access preamble.
Accordingly, since the random access preamble corresponds
one-to-one to the UE which uses the random access pre-
amble, no contention occurs. In this case, since the eNB may
become aware of the UE which transmits the random access
preamble as soon as the eNB receives the random access
preamble, efliciency 1s good.

[0067] In the contention based random access procedure,
since a random access preamble 1s arbitrarily selected from
among random access preambles which may be used by the
UE and 1s transmitted, a plurality of UEs may always use the
same random access preamble. Accordingly, when the eNB
receives a specific random access preamble, the eNB may
not check which UE transmits the random access preamble.

[0068] The UE performs the random access procedure 1)
if a UE performs 1nitial access without RRC connection with
an eNB, 2) if a UE first accesses a target cell in a handover
process, 3) 1 a random access procedure 1s requested by a
command of an eNB, 4) if uplink data 1s generated 1n a state
in which uplink time synchronization 1s not performed or
radio resources to be used to request radio resources are not
allocated and 5) upon a restoring process due to radio link
failure or handover failure.

[0069] FIG. 7 1s a diagram showing operations of a UE
and an eNB 1n a contention based random access procedure
provided 1 an LTE system.
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[0070] Referring to FIG. 7, m step 701, the UE may
randomly select a single random access preamble from a set
of random access preambles indicated through system infor-
mation or a handover command, and select and transmait
Physical Random Access Channel (PRACH) resources
capable of transmitting the random access preamble. At this

time, the preamble 1s called RACH MSG 1.

[0071] In step 702, the UE attempts to receive its own
random access response within a random access response
reception window indicated by the eNB through the system
information or the handover command, after the random
access preamble 1s transmitted. More specifically, RACH

MSG 2, that 1s, random access response information 1s
transmitted 1n the form of a MAC PDU and the MAC PDU

1s sent via a PDSCH. In addition, a PDCCH 1s also sent in
order to enable the UE to appropriately receive the infor-
mation sent via the PDSCH. That 1s, the PDCCH 1includes
information about the UE which should receive the PDSCH,
frequency and time nformation of radio resources of the
PDSCH and the transmission format of the PDSCH. If the
UE has successfully received the PDCCH, the random
access response transmitted via the PDSCH 1s appropnately
received according to the information about the PDCCH.
The random access response includes a random access
preamble 1dentity, UL grant, a temporary C-RNTI, a time
alignment command, etc. The reason why the random access
preamble i1dentity 1s necessary 1s because random access
response mnformation for one or more UEs may be included
in one random access response and thus 1t 1s necessary to
indicate for which UE the uplink grant, the temporary
C-RNTTI and the time alignment command are valid. The
random access preamble 1dentity matches the random access
preamble selected by the UE in step 701.

[0072] Subsequently, 1n step 703, 11 the UE has received
the random access response vahd for the UE, the UE
processes all mnformation included 1n the random access
response. That 1s, the UE applies the time alignment com-
mand and stores the temporary C-RNTI. In addition, data
which 1s stored in the builer of the UE or newly generated
data 1s transmitted to the eNB using the uplink grant. At this
time, data transmitted via the uplink grant, that 1s, MAC
PDU, i1s referred to as RACH MSG 3. The identity of the UE
should necessarily be included in the data included 1n the
uplink grant. This 1s because the eNB may not determine
which UE performs the random access procedure in the
contention based random access procedure and thus should
identify the UE 1n order to perform contention resolution
later. Here, there are two different schemes for including the
UE identity. A first scheme 1s to transmit the UE’s cell
identity through UL grant 1f the UE has already received a
valid cell identity allocated by a corresponding cell prior to
the random access procedure. Conversely, the second
scheme 1s to transmit the UE’s unique 1dentity 1f the UE has
not received a valid cell 1dentity prior to the random access
procedure. In general, the unique 1dentity 1s longer than the
cell identity. If the UE has transmitted data through the UL
Grant, the UE starts a contention resolution (CR) timer.

[0073] Finally, after the UE transmits the data including 1ts
own 1dentity through the UL Grant included 1n the random
access response, the UE awaits an mdication from the eNB
for contention resolution. That 1s, the UE attempts to receive
the PDCCH 1n order to receive a specific message. Here,
there are two schemes for receiving the PDCCH. As
described above, the UE attempts to receive the PDCCH
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using its own cell 1dentity 1f the 1dentity transmitted via the
UL Grant 1s a cell identity, and the UE attempts to receive
the PDCCH using the temporary C-RNTI included 1n the
random access response ii the identity 1s 1ts own unique
identity. Thereafter, in the former scheme, 1f the PDCCH
(that 1s, RACH MSG 4) has been recerved through 1its own
cell identity before the contention resolution timer has
expired, the UE determines that the random access proce-
dure has been normally performed and completes the ran-
dom access procedure. In the latter scheme, 1t the PDCCH
has been received through the temporary C-RNTI before the
contention resolution timer has expired, the UE checks data
transierred by the PDSCH indicated by the PDCCH. If the
unique 1dentity of the UE 1s included in the data, the UE
determines that the random access procedure has been
normally performed and completes the random access pro-
cedure.

[0074] FIG. 8 1s a diagram showing operations of a UE
and an eNB 1n a non-contention based random access
procedure provided 1n an LTE system.

[0075] As described above, 1n the non-contention based
random access procedure, unlike the contention based ran-
dom access procedure, 11 the random access response infor-
mation has been received, the UE determines that the
random access procedure has been normally performed and
completes the random access procedure. In addition, the
non-contention random access procedure may be performed
upon a handover process or when this procedure 1s requested
by the eNB. Of course, even 1n these cases, the contention
based random access procedure may be performed. First, for
the non-contention based random access procedure, 1t 1s
important to receive, from the eNB, a dedicated random
access preamble which may not cause contention. In order
to receive the random access preamble, a handover com-
mand and a PDCCH command may be used.

[0076] In addition, the eNB may set PRACH resources to

be used when the UE transmits the random access preamble.
The PRACH resources include a subirame and frequency
resources to be used when the UE transmits the random
access preamble.

[0077] Table 1 shows PRACH mask indices of PRACH
resources which are set by the eNB with respect to the UE.

TABLE 1

PRACH
Mask

Index Allowed PRACH (FDD) Allowed PRACH (TDD)

0 All All

1 PRACH Resource Index O PRACH Resource Index 0O
2 PRACH Resource Index 1 PRACH Resource Index 1
3 PRACH Resource Index 2 PRACH Resource Index 2
4 PRACH Resource Index 3 PRACH Resource Index 3
5 PRACH Resource Index 4 PRACH Resource Index 4
6 PRACH Resource Index 5 PRACH Resource Index 5
7 PRACH Resource Index 6 Reserved

8 PRACH Resource Index 7 Reserved

9 PRACH Resource Index 8 Reserved

0 PRACH Resource Index 9 Reserved

1

—_—

Every, in the time domain, Every, in the time domain,
even PRACH opportunity  even PRACH opportunity
1** PRACH Resource Index 1¥ PRACH Resource Index
in subirame in subframe

12 Every, in the time domain, Every, in the time domain,
odd PRACH opportunity odd PRACH opportunity

1°* PRACH Resource Index 1% PRACH Resource Index
in subirame in subframe
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TABLE 1-continued

PRACH
Mask

Index Allowed PRACH (FDD) Allowed PRACH (TDD)

1¥* PRACH Resource Index
in subirame
274 PRACH Resource Index
in subirame
3¢ PRACH Resource Index

in subframe

13 Reserved
14 Reserved

15 Reserved

[0078] For example, in the FDD mode, the UE may

transmit the random access preamble 1n one subirame or
even subirames or odd subirames among 10 subframes
according to the PRACH mask 1ndices of Table 1.

[0079] Retferring to FIG. 8, the UE receives a random
access preamble allocated by the eNB 1n step 801 and
transmits the preamble to the eNB 1n step 802. A method of
receiving a random access response in step 803 1s equal to
that of the contention based random access procedure of
FIG. 7.

[0080] Recently, in an Internet environment, traffic is
bi-directionally generated. That 1s, for example, 1n a smart
phone, a packet transmitted to a network and a packet
transmitted from a network to a smart phone are present. IT
a smart phone, that 1s, a UE, generates a packet, the UE
immediately accesses the network and requests that the
network allocate radio resources so as to inform an eNB that
the UF has data to be transmitted to the eNB. Therefore,
there 1s no problem 1n packet transmission.

[0081] However, 1t the network generates data, the UE
may not automatically recogmize that the network generates
the data. Accordingly, the UE determines whether there 1s
data transmitted from the network to the UE using a signal
transmitted from the network. In this case, it the UE con-
tinuously checks data to be received, a large amount of
power 1s consumed. Accordingly, the UE checks data to be
received at predetermined periods according to network
configuration and this checking procedure 1s referred to as a
discontinuous reception (DRX) procedure.

[0082] According to a DRX procedure, the network may
confirm when the UE may monitor the signal of the network.
At this time, the network may inform the UE that there 1s
data to be transmitted 1f necessary. Here, the DRX cycle 1s
defined and the DRX cycle sets at which time interval the
UE monitors the signal of the eNB. For example, 11 the DRX
cycle 1s 1 second, the UE monitors the signal of the eNB at
a time 1nterval of 1 second.

[0083] Only UEs having a simple function were present 1n
the past. Such UEs did not have an Internet access function
and provided a simple information display function although
the Internet access function i1s present. However, as smart
phones have rapidly come into widespread use, the UE may
access the Internet at anytime and support new and various
applications through Internet access. Each application may
operate and generate traflic even when a user does not
directly manipulate the UE, and, in some cases, different
applications may simultaneously generate traflic. Conven-
tionally, each UE prepared only for mncoming voice call.
However, 1n a smart phone environment, each UE should
prepare for traitlic which may be transmitted from the
Internet to each application at anytime.

[0084] Examples of traflic mainly generated under a cur-
rent smart phone environment may include traflic generated
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in an Internet browsing process, traiflic generated 1n an
application such as a shooting game, trailic generated 1n an
application such as instant messaging and tratlic generated
in an application such as Voice over Internet Protocol

(VoIP).

[0085] In case of traflic generated 1n an Internet browsing
process, an Internet page starts to be loaded after a user
clicks on a web browser, and the user starts to read content
if page loading has been completed. New Internet data 1s not
displayed until the user clicks a certain link on an Internet
page. Even when a time required for loading a page after
clicking 1s as long as several seconds, the user does not have
complaints. Even 1n instant messaging, since 1t takes con-
siderable time for a user to mput text under a smart phone,
instantaneous message transmission 1s not required.

[0086] On the contrary, 1n case of VoIP, voice data of a
user should be immediately transmitted to a counterpart and
a network and voice data of a counterpart should be 1mme-
diately transmitted to a user. For reference, 1in case of a voice
call application, voice data 1s generated one by one at
intervals of 20 ms.

[0087] In consideration of traflic characteristics, a DRX
cycle of Internet browsing or instant messaging 1s preferably
long. However, a DRX cycle of VoIP 1s preferably short.
Here, when the eNB sets the DRX cycle of the UE, the eNB
does not know which application 1s installed 1n the UE or
which application 1s currently being activated. In particular,
since a DRX procedure 1s not performed with respect to data
generated by the UE but i1s performed with respect to
downlink data transmitted from the Internet to the UE, the
e¢NB should set parameters associated with the overall DRX
procedure including a DRX cycle suitable for the UE before
traflic arrives from the Internet.

[0088] Even when the eNB sets DRX parameters opti-
mized for Internet browsing with respect to the UE, if the UE
actually performs VoIP, delay occurs 1n voice transmission
and thus user satisfaction 1s poor. If DRX parameters opti-
mized for VoIP are set with respect to a user who uses

Internet browsing, battery charge may be rapidly drained.
DRX parameters are defined 1n “DRX-Config” of the 3GPP
standard document TS36.331 and include a DRX cycle
length, a DRX cycle oflset, a DRX mactivity timer, a DRX
retransmission timer, etc. I the UE actually establishes
connection with the eNB, the DRX configuration informa-

[

tion 1s transmitted to the UE wvia “RadioResourceCon-
figDedicatedIE” of the 3GPP standard document 1TS36.331.

[0089] In summary, power consumption has been rapidly
increased due to influence of a new trathc environment,
thereby decreasing user satisfaction. Accordingly, in the
present invention, in an environment in which various
applications for generating data having different character-
1stics are 1nstalled, it 1s possible to reduce power consump-
tion of a UE and increase user satisfaction by providing a
data transier service having appropriate quality.

[0090] In the present invention, a UE collects traflic envi-
ronment information used to set parameters in order to
manage connection between the UE and an eNB and trans-
mits the traflic environment information to the eNB. Here,
the traflic environment information may include content
shown 1n Table 2. The traflic environment information 1s
transmitted from the UE to the network 1n association with
power consumption of the UE and thus may be referred to
as power preference information.
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TABLE 2

- Information as to whether the screen of the UE is turned on- Information
as to whether there 1s location information of the UE- Location
information of the UE- Information as to whether an application/service of
the UE generates data- Information as to whether an application/service
displayed on the screen of the UE generates data- Number of applications/
services which are currently activated in the UE- Information as to
whether an application/service sensitive to delay 1s activated- Information
as to whether a GPS is turned on- Information about the velocity of the
UE- Information as to whether the UE is moving or stationary- Traffic
characteristic information- Power information of the UE- Information as

to how much power is left in the battery of the UE- Information about
power recently used for a predetermined time- Information as to whether
the UE 1s connected to a power source- User preference information

If the eNB becomes aware of the mmformation about the
velocity of the UE according to the traflic environment
information of Table 2, the eNB may accurately determine
whether the UE 1s 1n an RRC CONNECTED state or an

RRC_IDLE state, by taking presence ol user data into
consideration.

[0091] For example, a UE having a high velocity does not
use a handover process but first enters an RRC_IDLE state
and then transitions to an RRC CONNECTED state 1n a
new cell. In this case, the UE may use the following method
in order to transmit velocity information to the eNB. First,
the eNB sends velocity band information to the UE. For
example, Velocity band 1 1s from O km/h to 30 km/h and
velocity band 2 1s from 30 km/h to 60 km/h. Thereatfter, the
UE measures the velocity thereof and informs the eNB that
the velocity corresponds to velocity band 1, if the velocity
of the UE corresponds to velocity band 1. Thereafter, if the
velocity of the UE 1s changed and thus the velocity band 1s
changed, the UE informs the eNB that the velocity 1is
changed.

[0092] As another implementation of the velocity infor-
mation, the UE informs the eNB of information indicating,
through how many cells the UE moves during a predeter-
mined time when the UE transitions from the RRC_IDLE
state to the RRC_CONNECTED state. For example, if the
UE moves through three cells for 10 seconds, the velocity of
the UE 1s regarded as being faster than the velocity of the UE
which moves through one cell during 10 seconds. In this
case, the eNB releases RRC connection of the UE having a
high velocity as soon as data transfer 1s finished and prevent
a handover operation of the UE, thereby preventing addi-
tional power consumption of the UE. Alternatively, when the
UE transitions from the RRC_IDLE state to the RRC_

CONNECTED state, information indicating when traflic has

been finally generated in the UE and exchanged with the
network may be transmitted to the eNB.

[0093] The trailic characteristic information of Table 2 1s
calculated 1n consideration of an application installed 1n the
UE, an application activated in the UE, traflic generated in
the UE, etc. The traflic characteristic information of the UE
may 1nclude 1) distribution and/or average value of the sizes

of trath

ic packets, 2) distribution and/or average value of
inter-arrival time values of trathic packets, 3) TCP protocol
stack information, for example, information as to whether a
TCP timeout value, a TCP bufler size or a delayed ACK
mechanism 1s used. When the tratlic characteristic informa-
tion 1s generated, the UE may take an Internet Protocol (IP)
layer and operation of a lower radio protocol layer into
consideration and thus may take data transmission due to an

RILC status PDU such as RLLC ACK into consideration.
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[0094] In Table 2, user preference information refers to
information indicating whether the UE requires low latency
or high battery saving. For example, since latency should be
minimized i case of VoIP, a short DRX cycle 1s required
and, at this time, the UE consumes a large amount of power.
On the contrary, since latency 1s not problematic in case of
an 1nstant messaging service, a long DRX cycle 1s used and
thus power consumption 1s advantageously reduced.
Accordingly, the UE informs the eNB of imnformation as to
whether a DRX cycle, in which a large amount of power 1s
consumed but latency 1s short, 1s desired to be set through
user selection or UE calculation. In other words, the UE
informs the eNB of information as to whether a DRX cycle,
in which a small amount of power 1s consumed but latency
1s long, 1s desired to be set through user selection or UE
calculation. A method of sending the user preference infor-
mation from the UE to the eNB may be implemented as
follows.

[0095] First, the UE stores first configuration information
and second configuration information with respect to DRX
configuration information, selects one of the first configu-
ration information and the second configuration information
in consideration of a traflic state thereof, and informs the
eNB of the selected information.

[0096] Alternatively, the UE may store only {first configu-
ration information with respect to DRX configuration infor-
mation and inform the eNB whether the DRX configuration
information 1s requested to be changed from the first con-
figuration information in consideration of a trathic state
thereof. An example of the first configuration information 1s
first DRX configuration information transmitted by the UE.
Alternatively, the first configuration information refers to
configuration information associated with DRX specified by
the eNB as the first configuration information when the eNB
transmits DRX configuration information to the UE. Alter-
natively, the first configuration information refers to DRX
confliguration information transmitted from the eNB to the
UE immediately before the eNB transmits DRX configura-
tion mnformation to the UE. Alternatively, the first configu-
ration mnformation may refer to DRX configuration infor-
mation which 1s set and used by the UE when the eNB
transmits DRX configuration information to the UE.

[0097] More specifically, 11 the UE does not use the first
configuration information or if the UE sets the DRX cycle
according to second configuration information, the UE may
transmit the user preference mformation and request to set a
DRX cycle according to the first configuration information.

[0098] Alternatively, when the UE sets the DRX cycle

according to the first configuration information, the UE
transmits the user preference information to the eNB and
requests that the eNB set the DRX cycle according to the
second configuration information, differently from the first
configuration information.

[0099] The user preference information is used to 1nform
the eNB as to whether the UE uses a long DRX cycle or
whether the UE desires to transition to the RRC IDLE state
to transition to a battery saving state.

[0100] The user preference information, that 1s, informa-
tion as to whether the UE requires low latency or high
battery saving 1s sent from the UE to the eNB 1n association
with power consumption and thus may be referred to as
power prelerence indicator.

[0101] Inaddition, the user preference information may be
transmitted to the eNB as follows. The UE transmuits the user
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preference information to the eNB 1f currently set DRX
configuration information 1s not satisfied. The user prefer-
ence information transmitted at this time 1s relative infor-
mation mndicating whether the UE desires to set the DRX
cycle 1n which power consumption 1s higher than the cur-
rently used DRX cycle but latency 1s low or whether the UE
desires to set the DRX cycle 1n which power consumption 1s
lower than the currently used DRX cycle but latency 1s high.
Preferably, since only information about whether power
consumption 1s icreased or decreased or the DRX cycle 1s
increased or decreased as compared to the currently set DRX

cycle 1s indicated, this information may be represented using
1 bit.

[0102] However, 1 the above process, the traflic charac-
teristic information may be calculated by the UE and trans-
mitted to the network or may be directly calculated by the
network. Packets transmitted from the UE to the network
may be sent from the UE to a core network via a base station
(eNB). Similarly, packets transmitted from the network to
the UE may be transmitted via a core network and an eNB.
Accordingly, 1f transmission latency and loss generated
between the eNB and the UE 1s 1gnored, traflic transmission
information calculated at the UE and traflic characteristic
information calculated at each node of the network are
similar. Accordingly, 1n another embodiment of the present
invention, trattic characteristic information 1s calculated and

specified by the network, such as PCRE/S-GW/-P-GW/eNB/
MME.

[0103] In this case, while the UE 1s 1 the RRC_CON-
NECTED state, the network analyzes tratlic exchanged with
the UE, calculates trathc characteristic information, and
stores the information. Preferably, when the UE transitions
to the RRC _IDLEF state, the traffic characteristic information
generated when the UE 1s in the RRC_CONNECTED state
1s stored 1n the network. Thereatter, 1 the UFE transitions to
the RRC_CONNECTED state again, the stored information
1s sent to the eNB again and the eNB sets parameters
necessary for connection to the UE using the received trathic
characteristic information. In this case, the traftic character-
1stic information 1s a previously used DRX configuration or
optimal DRX configuration which 1s stored through previ-
ous tratlic analysis or setting value analysis.

[0104] In order to more efliciently set parameter values
necessary for connecting the UE and the eNB, UE connec-
tion configuration information may be stored 1n addition to
the DRX configuration value. That 1s, the network may store
connection configuration information which has been used
for recent access when the UE enters the RRC IDLFE state
and establish connection with the UE using the stored
information when the UE enters the RRC CONNECTED

state again.

[0105] The above-described traflic environment 1mforma-
tion and traflic characteristic mnformation define an RRC
connection configuration enquiry message, an RRC connec-
tion configuration suggestion message and an RRC connec-
tion configuration rejection message. For example, the UE
receives new connection configuration mnformation from the
e¢NB, analyzes the connection configuration information,
and informs the eNB of a parameter capable of improving
capabilities or power consumption thereof via an RRC
connection configuration suggestion message 11 present.

[0106] At this time, in order to prevent the UE from
arbitrarily transmitting an RRC configuration suggestion
message, the UE sends an RRC suggestion message or an
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RRC configuration rejection message to the network only
when the network sends an RRC configuration enquiry
message or mmformation corresponding thereto. The RRC
confliguration rejection message informs the network that
some parameters mncluded 1n new connection configuration
information transmitted from the network to the UE may
cause problems 1n capabilities of the UE.

[0107] The UE may include information as to which
parameter causes problems or a reference value of the
parameter when sending the RRC configuration suggestion
message or the RRC configuration rejection message. Addi-
tionally, when the UE transmits the RRC configuration
suggestion message or the RRC configuration rejection
message to the eNB, the UE may further include cause
information indicating why the message 1s sent. The cause
information field includes information indicating that power
of the UE 1s insuflicient or an application of the UE requires
low latency.

[0108] As another example, when eNB wants to know
UE’s preferred configuration, it sends RRC Configuration
Enquiry message to UE. When a UE receives a RRC
Configuration Enquiry message, the UE responds with RRC
Configuration Response message. If the UE wants to change
RRC/PDCP/MAC/RLC/PHY configuration, the RRC Con-
figuration Response message includes the preferred value of
the parameter that the UE wants to change.

[0109] Further, a RRC Reconfiguration message can
include a field RRC Suggestion field. When a UE receives
a RRC message including ‘RRC Suggestion field” set to
‘yves’, and 1f the UE have a parameter that 1t wants to change,
the UE responds with preferred value for the parameter in
the RRC reconfiguration complete or the RRC Configura-
tion Response message. In this case, if the reason to change
1s to save power, the UE further include the reason field 1n
the response message.

[0110] Furthermore, when the RRC message including the
preferred value for the parameter such as the Power indica-
tor 1s transmitted, the UE runs a timer X. Alternatively, this
timer can be started when the acknowledge of successiul
transmission 1s received in the lower layer. Alternatively,
this timer can be started when the new DRX setting 1s
received from the network. While this timer 1s running, the
UE should not transmit another RRC message including the
preferred value for the parameter such as the Power indica-
tor Power Indicator. Preferably, if the setting of Power
indicator change or UE preference change while the timer X

1s runmng, the UE sends another power indicator and timer
X 1s restarted.

[0111] In addition, the traflic environment information and
the traflic characteristic information may be transmitted
using a MAC control element 1n order to reduce overhead of
the RRC message. In this case, the MAC control element
may use a specific logical channel identification (LCID)
value. Such MAC control element may include DRX con-
figuration mformation preference of the UE.

[0112] In addition, even when the UE transmits the above-
described traflic environment information and trathc char-
acteristic information to the eNB, a specific eNB may not
perform a function for processing the traflic environment
information and tratlic characteristic information. In this
case, 1f the UE transmits the traflic environment information
and traflic characteristic information to the eNB, this leads
to radio resource waste and eNB malfunction.
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[0113] Accordingly, in the present invention, the eNB
informs the UE whether the eNB may perform a function
associated with the traflic environment information and
traflic characteristic information. The UE may inform the
eNB as to whether the UE may perform a function associ-
ated with the traflic environment information and traflic
characteristic information. In addition, if the eNB informs
the UE as to whether the eNB may perform a function
associated with the traflic environment information and
traflic characteristic information, the UE may inform the
eNB as to whether the UE may perform a function associ-
ated with the traflic environment information and traflic
characteristic information.

[0114] Ifthe eNB uses the traflic environment information
or traflic characteristic information according to the present
invention, the eNB provides appropriate connection con-
figuration miformation to the UE of the user so as to use an
appropriate DRX cycle or release RRC connection to the U.
at an appropriate time to switch the UE to the RRC_IDL.
state. Accordingly, 1t 1s possible to optimize power con-
sumption of the UE and appropnately control latency.
According to the present invention, when a mobile commu-
nication system ethliciently sets a system configuration value,
the UE efliciently measures and reports support information
so as to reduce power consumption of the UE and to provide
appropriate service quality to the user.

[0115] FIG. 9 1s a diagram showing signal flows according
to an embodiment of the present invention.

[0116] Referring to FIG. 9, the UE receives the RRC
configuration message from the network such as eNB 1n
S901. Here, the RRC configuration message can be a RRC
configuration enquiry message or a RRC reconfiguration
message. Preferably, the RRC reconfiguration message com-
prises a field that enables the UE to transmit a preference
value relating to power saving to the network.

[0117] The UE, which receives the RRC configuration
message, determines the preference value relating to the
power saving 1 S902. That 1s, the UE determines the
preference value relating to the power saving after receiving,
the RRC configuration message from the network.

[0118] Preferably, the preference value relating to the
power saving 1s determined 1n consideration of an applica-
tion which 1s being driven in the UE. More specifically, the
preference value relating to the power saving 1s determined
according to latency required by the application.

[0119] Further, the UE transmits the preference value
relating to the power saving to the network in S903. Here,
the preference value relating to the power saving 1s trans-
mitted using a RRC reconfiguration complete message or a
RRC configuration response message. Preferably, the pret-
erence value relating to the power saving 1s included 1n a
reason field of the RRC reconfiguration complete message
or of the RRC configuration response message.

[0120] More preferably, the UE can start a timer starting
a timer upon transmitting the determined preference value
relating to the power saving to the network. While this timer
1s running, the UE should not transmit another RRC message
including the preference value relating to the power saving.

[0121] FIG. 10 1s a block diagram of a communication
apparatus according to an embodiment of the present inven-
tion.
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[0122] Referring to FIG. 10, a communication apparatus
1000 includes a processor 1010, a memory 1020, a Radio
Frequency (RF) module 1030, a display module 1040 and a
user iterface module 1050.

[0123] The communication apparatus 1000 1s shown for
convenience of description and some modules thereof may
be omitted. In addition, the communication apparatus 1000
may further include necessary modules. In addition, some
modules of the communication apparatus 1000 may be
subdivided. The processor 1010 1s configured to perform an
operation of the embodiment of the present invention
described with respect to the drawings. For a detailed
description of the operation of the processor 1010, reference

may be made to the description associated with FIGS. 1 to
9.

[0124] The memory 1020 1s connected to the processor
1010 so as to store an operating system, an application,
program code, data and the like. The RF module 1030 1s
connected to the processor 1010 so as to perform a function
for converting a baseband signal into a radio signal or
converting a radio signal into a baseband signal. The RF
module 1030 performs analog conversion, amplification,
filtering and frequency upconversion or 1IVerse processes
thereof. The display module 1040 1s connected to the
processor 1010 so as to display a variety of information. As
the display module 1040, although not limited thereto, a
well-known device such as a Liquid Crystal Display (LCD),
a Light Emitting Diode (LED), or an Organic Light Emitting
Diode (OLED) may be used. The user interface module
1050 1s connected to the processor 1010 and may be
configured by a combination of well-known user interfaces
such as a keypad and a touch screen.

[0125] The above-described embodiments are proposed
by combining constituent components and characteristics of
the present invention according to a predetermined format.
The individual constituent components or characteristics
should be considered to be optional factors on the condition
that there 1s no additional remark. If required, the individual
constituent components or characteristics may not be com-
bined with other components or characteristics. Also, some
constituent components and/or characteristics may be com-
bined to implement the embodiments of the present inven-
tion. The order of operations to be disclosed 1n the embodi-
ments of the present invention may be changed. Some
components or characteristics of any embodiment may also
be included in other embodiments, or may be replaced with
those of the other embodiments as necessary. Moreover, 1t
will be apparent that some claims referring to specific claims
may be combined with other claims referring to the other
claims other than the specific claims to constitute the
embodiment or add new claims by means of amendment
after the application 1s filed.

[0126] The above-mentioned embodiments of the present
invention are disclosed on the basis of a data communication
relationship between a base station and a user equipment.
Specific operations to be conducted by the base station 1n the
present mvention may also be conducted by an upper node
of the base station as necessary. In other words, 1t will be
obvious to those skilled in the art that various operations for
cnabling the base station to communicate with the user
equipment 1n a network composed of several network nodes
including the base station will be conducted by the base
station or other network nodes than the base station. The
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term “Base Station” may be replaced with the terms fixed
station, Node-B, eNode-B (eNB), or access point as neces-
sary.

[0127] The embodiments of the present invention can be
implemented by a variety of means, for example, hardware,
firmware, software, or a combination thereof. In the case of
implementing the present invention by hardware, the present
invention can be implemented through application specific
integrated circuits (ASICs), digital signal processors
(DSPs), digital signal processing devices (DSPDs), pro-
grammable logic devices (PLDs), field programmable gate
arrays (FPGAs), a processor, a controller, a microcontroller,
a miCroprocessor, etc.

[0128] If operations or functions of the present mnvention
are implemented by firmware or software, the present inven-
tion can be implemented 1n the form of a variety of formats,
for example, modules, procedures, functions, etc. The soft-
ware code may be stored 1n a memory unit so as to be driven
by a processor. The memory unit may be located inside or
outside of the processor, so that it can communicate with the
alorementioned processor via a variety of well-known parts.
[0129] It will be apparent to those skilled i1n the art that
vartous modifications and variations can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, 1t 1s intended that the present inven-
tion cover the modifications and vanations of this invention
provided they come within the scope of the appended claims
and their equivalents.

INDUSTRIAL APPLICABILITY

[0130] Although an example of applying a method of
controlling transmit power of a user equipment (UE) 1n a
wireless communication system and an apparatus for the
same to a 3GPP LTE system 1s described, the present
invention 1s applicable to various wireless communication
systems 1n addition to the 3GPP LTE system.

1-20. (canceled)

21. A method of receiving a signal at a network 1n a
wireless communication system, the method comprising;
transmitting a radio resource control (RRC) configuration
message to a user equipment (UE), wherein the RRC
configuration message comprises a first field that
cnables the UE to transmuit to the network a preference
value relating to power saving; and

receiving a first preference value relating to the power
saving from the UE,

wherein the received first preference value relating to the
power saving 1s different from a second preference
value relating to the power saving which was recerved
last from the UE

22. The method of claim 21, wherein the RRC configu-

ration message 1s a RRC configuration enquiry message or
a RRC reconfiguration message.

23. The method of claim 21, wherein the first preference
value relating to the power saving 1s received using a RRC
reconfiguration complete message or a RRC configuration
response message.

24. The method of claim 22, wherein the first preference
value relating to the power saving 1s mncluded 1n a second
ficld of a response message of the RRC reconfiguration
message.

25. The method of claim 24, wherein the second field 1s
a reason field.
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26. The method of claim 21, wherein the first preference
value relating to the power saving 1s based on an application
which 1s being driven in the UE.

27. A communication apparatus comprising:

a radio frequency (RF) module configured to perform a
function for converting a base band signal into a radio
signal or converting the radio signal into the baseband
signal;

a processor controls the RF module to:

transmit a radio resource control (RRC) configuration
message to a user equipment (UE), wherein the RRC
configuration message comprises a first field that
enables the UE to transmit to the network a preference
value relating to power saving, and

recerve a lirst preference value relating to the power
saving from the UE,

wherein the received first preference value relating to the
power saving 1s different from a second preference
value relating to the power saving which was recerved
last from the UE.

28. The communication apparatus of claim 27, wherein
the RRC configuration message 1s a RRC configuration
enquiry message or a RRC reconfiguration message.

29. The communication apparatus of claim 27, wherein
the first preference value relating to the power saving 1s
received using a RRC reconfiguration complete message or
a RRC configuration response message.

30. The communication apparatus of claim 28, wherein
the first preference value relating to the power saving 1s
included 1n a second field of a response message of the RRC
reconiiguration message.

31. The communication apparatus of claim 30, wherein
the second field 1s a reason field.

32. The communication apparatus of claim 27, wherein
the first preference value relating to the power saving 1s
based on an application which 1s being driven in the UE.

33. A communication apparatus comprising:

a radio frequency (RF) module configured to perform a
function for converting a base band signal 1nto a radio
signal or converting the radio signal into the baseband
signal;

a processor controls the RF module to:

recetve a radio resource control (RRC) configuration
message from a network, wherein the RRC configura-
tion message comprises a lirst field that enables the UE
to transmit to the network a preference value relating to
power saving,

determine a {first preference value relating to the power
saving after recerving the RRC configuration message,
and

transmit the determined first preference value relating to
the power saving to the network when the determined
first preference value relating to the power saving 1s
different from a second preference value relating to the
power saving which was last transmitted to the net-
work.

34. The communication apparatus of claim 33, wherein
the RRC configuration message 1s a RRC configuration
enquiry message or a RRC reconfiguration message.

35. The communication apparatus of claim 33, wherein
the first preference value relating to the power saving 1s
transmitted using a RRC reconfiguration complete message
or a RRC configuration response message.

L]
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36. The communication apparatus of claim 34, wherein
the determined first preference value relating to the power
saving 1s mncluded in a second field of a response message of
the RRC reconfiguration message.

37. The communication apparatus of claim 34, wherein
the second field 1s a reason field.

38. The communication apparatus of claim 33, wherein
the UE 1s in a RRC connected mode.

39. The communication apparatus of claim 33, wherein
the first preference value relating to the power saving 1s
based on an application which 1s being driven in the UE.
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