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mission/reception (DTX/DRX) parameters including dis-
continuous DTX/DRX cycle information for terminals oper-
ating 1n a transmission suspension mode, which 1s a sub-
state of an active state; and b) performing DTX/DRX based
on the DTX/DRX parameters 1n the terminals operating 1n
the transmission suspension mode.
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METHOD FOR REDUCING POWER
CONSUMPTION OF A TERMINAL IN
CELLULAR SYSTEM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE 10O RELATED
APPLICATIONS

A reissue application has been filed for the reissue of U.S.
Pat. No. §560,025. The reissue applications are application
Ser. No. 14/884,156, filed Oct. 15, 2015 and issued as U.S.
Pat. No. RE47.212, and the present continuation reissue
application, filed on Dec. 28, 2018.

This continuation rveissue application is a continuation
reissue application of U.S. application Ser. No. 14/884,156,
filed Oct. 15, 2015 and issued U.S. Pat. No. RE47,212,
which is a reissue application of U.S. Pat. No. 5,560,025
issued Oct. 15, 2013, which is issued from U.S. Application
No. 12/281,913 which is a national entry of International
Application No. PCI/KR2007/001094, filed Mar. 6, 2007,

which claims priorities to and the benefits of Kovea Patent

Application No. 10-2006-0021316 filed Mar. 7, 2006,
Korean Patent Application No. 10-2006-0022697 filed Mar.
10, 2006, and Korvean Patent Application No. 10-2007-
0010883, filed Feb. 2, 2007 in the Korean Intellectual

Property Office, the contents of which are incorporated
hevein by reference.

TECHNICAL FIELD

The present invention relates to a low power-consuming,
operation 1n a cellular system; and, more particularly, to a
low power-consuming operation method of a terminal that
can reduce the power consumption of the terminal and
extend a call waiting time 1n a cellular system for packet
transmission.

BACKGROUND ART

In a conventional cellular system, terminals have per-
formed a low power-consuming operation, 1.€., a power-
saving operation, by using a sleep-mode operation based on
a discontinuous reception (DRX) cycle, which 1s a system
parameter.

The WCDMA 3GPP system aims to provide circuit and
packet services 1n a circuit-based system. On the other hand,
a Long-Term Evolution (LTE), which 1s under standardiza-
tion process to provide diverse packet services, 1s a packet-
based system aiming to provide only a packet service.

Therelore, the LTE system which 1s devised to provide a
packet service having a burst characteristic requires an
cilicient low power-consuming operation method for termi-
nals.

In short, 1t 1s required to develop a method that can reduce
power consumption not only 1n 1dle-state terminals whose
session for a packet service 1s terminated, but also 1n
active-state terminals 1n a section where there 1s no data to
be transmitted to provide a packet service having a burst
characteristic and diverse qualities of service (QoS).
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2
DISCLOSURE

Technical Problem

It 1s, therefore, an object of the present imvention to
provide a method that can eflectively reduce power con-
sumption of a terminal by using an indicator indicating
whether the terminal needs to perform a low power-con-
suming operation to control the low power-consuming
operation 1n a cellular system for transmitting packets.

Other objects and advantages of the present invention can
be understood by the following description, and become
apparent with reference to the embodiments of the present
invention. Also, 1t 1s obvious to those skilled in the art to
which the present invention pertains that the objects and
advantages of the present mnvention can be realized by the
means as claimed and combinations thereof.

Technical Solution

In accordance with one aspect of the present invention,
there 1s provided a method for performing low power-
consuming operation to reduce power consumption of a
terminal 1n a cellular system for a packet service, including
the steps of: a) establishing low power-consuming operation
parameters including a low power-consuming operation
indicator 1n a terminal operating in a transmission suspen-
sion mode, which 1s a sub-state of an active state; and b)
performing the low power-consuming operation based on
the low power-consuming operation parameters in the ter-
minal according to a value of the low power-consuming
operation indicator.

Advantageous Eflects

The method of the present invention can eflectively
reduce power consumption of a terminal by using an indi-
cator indicating whether the terminal needs to perform a low
power-consuming operation to control the low power-con-

suming operation in a cellular system for transmitting pack-
ets, when the terminal 1s 1n an active state.

DESCRIPTION OF DRAWINGS

FIG. 1 1s a diagram 1illustrating a terminal state i1n a
cellular system to which the present invention 1s applied.

FIG. 2 1s a view showing a low power-consuming opera-
tion based on low power-consuming operation parameters in
accordance with an embodiment of the present invention.

FIG. 3 15 a signaling flowchart between a base station and
a terminal that perform low power-consuming operation 1n
accordance with an embodiment of the present invention.

BEST MODE FOR THE INVENTION

Other objects and aspects of the invention will become
apparent from the following description of the embodiments
with reference to the accompanying drawings, which 1s set
forth heremafter. Accordingly, those skilled 1n the art of the
present invention can easily implement the technological
concept of the present invention. Also, when 1t 1s considered
that detailed description on a prior art related to the present
invention may obscure the points of the present mmvention
unnecessarily 1n the description of the present invention, the
description will not be provided. Hereinafter, specific
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embodiments of the present mnvention will be described 1n
detail with reference to the accompanying drawings.

FI1G. 1 1s a diagram 1llustrating terminal states 1n a cellular
system to which the present invention 1s applied.

A cellular system providing a packet service defines and
manages the state of a terminal as shown m FIG. 1 to
clliciently operate limited radio resources 1n nodes over a
base station, 1.e., a node B.

When a terminal 1s registered on a network through a base
station, the state of the terminal 1s defined as an attached
mode 1. When a terminal 1s not recognized on a cellular
network and the base station, or when the terminal 1s not
registered, the state of the terminal 1s defined as a detached
mode 2.

Terminals 1n the attached mode 1 are divided into those of
an active state 3 and those of an 1dle state 4 according to
whether or not a packet service 1s provided.

The active state 3 1s a state where a terminal can be
allocated with radio resources for transmitting/receiving
packet data under the control of a scheduling unit disposed
in a base station.

The active state 3 1s divided 1nto a transmission mode (Tx
on) 5 and a transmission suspension mode (ITx ofl) 6
according to whether radio resources for transmitting packet
data are allocated.

A conventional terminal performs a low power-consum-
ing operation, which 1s so-called a power-saving operation,
by maintaining only the least control channel with a base
station only 1n the idle state 4 where there 1s no data to be
transmitted/received based on the burst property of packet
data. The terminal may enter the 1dle state 4 by a scheduling
unit of a base station, regardless of the state of the terminal.

In the transmission suspension mode 6 of the active state
3, the scheduling umit operates 1n the transmission suspen-
sion mode because there are no data to be transmitted or
received due to the burst characteristic of packet data or
other reasons and does not allocate the radio resources for
transmitting/receiving packet data and control information.
The terminals need to efliciently perform the low power-
consuming operation 1 a transmission suspension mode
duration to minimize the power consumption of the termi-
nal.

According to the embodiment of the present invention,
terminals performs low power-consuming operation based
on a discontinuous reception (DRX) cycle established
between the terminals and the base station 1n a duration of
the transmission suspension mode 6, which 1s a sub-state of
the active state 3, while maintaining the least power for a
control channel.

FIG. 2 1s a view showing a low power-consuming opera-
tion based on low power-consuming operation parameters in
accordance with an embodiment of the present invention.

Referring to FIG. 2, the low power-consuming operation
of a terminal 1s controlled based on low power-consuming
operation parameters 1n the transmission suspension mode 8
of the active state.

The low power-consuming operation parameters include
an active-state mitial DRX cycle length 10, a DRX cycle
augmentation coeflicient, a DRX duration 11, the number of
DRX durations 12, active dwelling time (Active_
dwell_time) 13, low power consuming operation indicator,
1.€., a power-saving indicator, and a physical layer uplink
sync sustaining time (L1_UL_Sync_keep_time) 16.

The active-state 1mitial DRX cycle length 10 1s the mini-
mum value of a DRX cycle length for a terminal in the
transmission suspension mode to perform low power-con-
suming operation. The DRX cycle augmentation coeflicient
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4

1s an increased amount of the DRX cycle length that
performs DRX operation. The DRX duration 11 1s a section
to which a DRX 1s applied. It 1s established as a counter
number or time. When one DRX duration ends, another
DRX cycle which 1s obtained by increasing the DRX cycle
as much as the DRX cycle augmentation coeflicient param-
cters 1n the next DRX duration.

The number of DRX durations 12 1s the number of DRX
durations needed for a terminal to perform the low power-
consuming operation. The active dwelling time (Ac-
tive_dwell_time) 13 1s a threshold value of time for which
a terminal can remain in the active state without having
packet data to be transmitted to a transmission builer.

The low power-consuming operation indicator, 1.e., a
power-saving indicator indicates whether to perform the low
power-consuming operation in a terminal. When the low
power-consuming operation indicator 1s set “on,” the base
station and terminal performs low power-consuming opera-
tion when the terminal enters the transmission suspension
mode. When the low power-consuming operation indicator
1s set “ofl,” the low power-consuming operation 1s not
performed 1n the terminal.

The physical layer uplink sync sustaining time
(L1_UL_Sync_keep_time) 16 1s a threshold value of time
for which uplink synchronization should be sustained 1n a
physical layer while a terminal operates in the transmission
suspension mode.

As aforementioned, the low power-consuming operation
parameters are established through negotiation between the
base station and the terminal. The active-state mnitial DRX
cycle length parameter may difler according to the quality of
service ((QoS) attributes of a provided packet service.

The base station may inform the generation of downlink
traflic 1n a monitoring section 9 at a termination moment of
a DRX cycle or 1t may transmit radio resource allocation
information for reporting or a radio resource allocation
request through the uplink. A terminal operating in the
transmission suspension mode recognizes the presence of
downlink traflic transmitted through a downlink traflic noti-
fication channel 1n the monitoring section and determines
whether to receive the downlink packet data or not. Other-
wise, the terminal operating 1n the transmission suspension
mode recognizes uplink radio resource allocation informa-
tion transmitted through a downlink control channel and
transmits control information, such as measurement infor-
mation or a radio resource allocation request through the
uplink.

When there 1s no downlink traflic or when packet data to
be transmitted through the uplink 1s not transmitted from the
upper layer of a terminal, the terminal performs the low
power-consuming operation 1n DRX cycles until the next
monitoring section. In the low power-consuming operation,
the terminal does not receive downlink signals and does not
transmit signals through the uplink, either.

The DRX cycle length for low power-consuming opera-
tion 1s determined by a base station to efliciently operate the
system. When one DRX cycle ends without setting up an
additional parameter, the base station may determine the
next DRX cycle based on the control information transmit-
ted 1n the monitoring section 9 and notily terminals of the
next DRX cycle. Herein, the scheduling umt of the base
station may change the DRX cycle according to the QoS
attributes of the provided packet service and loads applied to
the system.

Meanwhile, when the low power-consuming operation 1s
performed based on the low power-consuming operation
parameters determined through negotiation between the
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base station and the terminals, a DRX cycle 1s applied to one
DRX duration. When one DRX duration ends, the base

station and the terminals can negotiate and re-establish the
next DRX duration.

A DRX cycle 1s determined 1n the following algorithm
based on the parameters determined through the negotiation

between the base station and the terminals.
When n>0 and n mod DTX/DRX duration 1s equal to O,

DRX cycle(n+1)=DRX cycle (n)*DRX cycle augmenta-
tion coelflicient.

In other cases,

DRX cycle(n+1)=DRX cycle (n)

where n=0, 1, 2, 3 . ..

DRX cycle(0)=DRX cycle initial value

DRX cycle augmentation coetlicient=1, 2, 3 . . ., j

DRX duration=time duration (or a threshold value of a
counter) to which the same DRX cycle 1s applied

The terminals perform the low power-consuming opera-
tion based on the low power-consuming operation param-
cters determined as above.

When data to be transmitted or received are not generated
until the moment 14 that the time determined based on the
DRX duration and the number of DRX durations ends, the
scheduling unit 1n the base station shifts the terminal 1nto the
idle state or re-establishes the low power-consuming opera-
tion parameters.

Meanwhile, when data to be transmitted or received are
not generated until the moment 15 when an additional timer
1s provided and an active dwelling time (Active_dwell_time)
1s achieved, the scheduling unit of the base station shiits the
terminal 1nto the idle state or re-establishes the low power-
consuming operation parameters.

The scheduling unit and the terminal may include a timer
for a physical layer uplink sync sustaining time
(L1_UL_Sync_keep_time) and, when data to be transmitted
or recerved are not generated until the moment 17 when a
physical layer uplink sync sustaining time 1s achieved, they
operate the terminal not to sustain the physical layer sync for
the uplink and reduce the power consumption of the termi-
nal.

FIG. 3 1s a signaling flowchart between a base station and
a terminal that perform low power-consuming operation 1n
accordance with an embodiment of the present invention.

The base station determines low power-consuming opera-
tion parameters based on the QoS of the packet service,
generates system information including the low power-
consuming operation parameters, and transmits 1t through a
broadcasting channel at step S311.

The low power-consuming operation parameters included
in the system information are the active-state mitial DRX
cycle length 10, the DRX cycle augmentation coetlicient, the
DRX duration 11, the number 12 of DRX durations, and the
active dwelling time (Active_dwell_time) 13.

At step S312, when packet data are generated, the base
station attempts to provide a service corresponding to the
packet data. Herein, the base station attempts to provide the
service through paging, and the terminal receives the system
information during a paging monitoring section and attempts
to access 1n a random access method to receive the service
corresponding to the generated packet data.

The base station shifts the terminal into the active state at
step S313, and the terminal shifts into the active state and
operates 1n the transmission mode at step S314. When the
terminal shifts from the idle state into the active state, the
base station and the terminal establish a session though
negotiation.
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Meanwhile, the base station and the terminal perform an
Radio Resource Control (RRC) connection through the
session establishment to transmit/receive packet data, and
they set up basic parameters of the upper layer for it.

At step S316, the terminal reports a low power-consuming
operation indicator preferred according to the power setup
environment of the terminal to the base station. When the
terminal 1s connected to an external power source or 1t does
not need to perform the low power-consuming operation for
other reasons, the terminal reports a low power-consuming
operation indicator set to be ‘ofl” to the base station to inform
the base station that the terminal does not need to perform
the low power-consuming operation. In the other cases, the
terminal reports a low power-consuming operation set to be
‘on’ which informs the base station that it needs to perform
the low power-consuming operation. Also, the terminal may
receive a signal directly from a user and set up a needed low
power-consuming operation indicator.

At step S317, when the terminal enters the transmission
suspension mode 1n the active state, the base station deter-
mines a low power-consuming operation indicator to be
applied to the terminal based on the low power-consuming
operation indicator reported by the terminal and the envi-
ronment of the base station.

At step S321, the terminal 1s shifted into the active state
by controlling the state shift, and the terminal whose mode
1s shifted into the active state operates 1n the transmission
mode at step S722, and the base station and terminal
establishes session for the packet data service at step S723.

When the base station determines the low power-consum-
ing operation value to be applied to the terminal to be ‘on’,
it negotiates and sets up the low power-consuming operation
parameters at step S318.

To be specific, at the step S318, the terminal negotiates the
low power-consuming operation parameters, such as the
physical layer uplink sync sustaining time, the active-state
initial DRX cycle length, the DRX cycle augmentation
coeflicient, the DRX duration, the number of DRX dura-
tions, and the active dwelling time, through negotiation with
the base station, or establishes the parameters based on the
system 1nformation transmitted through a broadcasting
channel without negotiation.

Subsequently, at step S319, the terminal enters the trans-
mission suspension mode and performs low power-consum-
ing operation based on the established low power-consum-
ing operation parameters.

Through the process described above, the base station can
not only apply an appropriate DRX cycle in consideration of
the QoS of the provided packet service, but also divide the
terminals within the service coverage mto those in need of
the low power-consuming operation and those that do not
need the low power-consuming operation based on the low
power-consuming operation indicator.

The scheduling unit of the base station can inform gen-
eration of downlink traflic to the terminals operating in the
transmission suspension mode of the active state and having
a low power-consuming operation indicator of ‘ofl”, when-
ever 1t needs to do, regardless of the value of the low
power-consuming operation parameters, such as the DRX
cycle length. The scheduling unmit can also transmit a report
or radio resource allocation information for requesting
resources through the uplink. However, when the low
power-consuming operation imndicator 1s set up to be ‘on’, the
scheduler sets up the low power-consuming operation
parameters according to the QoS of the provided packet
service, and performs low power-consuming operation.
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Meanwhile when the terminal operating 1n the low power-
consuming operation sets up and reports its low power-
consuming operation indicator to be ‘ofl’, and the base
station determines and changes the low power-consuming
operation indicator from on 1nto oif and notifies the change
to the terminal to there by control the terminal operate in the
active state without performing the low power-consuming
operation. In other words, the base station determines the
low power-consuming operation indicator in consideration
of the low power-consuming operation indicator reported by
the terminal and the base station environment, and informs
the terminal of the determined low power-consuming opera-
tion indicator.

Subsequently, the base station transmits information
informing the generation of downlink traffic in a monitoring
section 9 where a downlink signal 1s received, or 1t transmuits
radio resource allocation information for transmitting uplink
control mformation to make a report or request for radio
resources through the uplink at step S320.

Subsequently, when data to be transmitted are generated
when the terminal 1s 1n the transmission suspension mode,
the terminal changes 1ts mode nto the transmission mode
upon the state shift control, which 1s performed 1n the base
station at step S321, at step S322. At step S323, the terminal
transmits packet data or attempts to provide a new service.
When the packet data service ends, the terminal cancels a
SESS101.

The method of the present invention may be realized as a
program and stored in computer-readable recording media,
such as CD-ROM, RAM, ROM, floppy disks, hard disks,
and magneto-optical disks. Since the present invention can
be easily implemented by those of ordinary skill 1n the art of
the present invention, detailed description on 1t will not be
provided herein.

The method of the present invention can effectively
reduce the power consumption of a terminal by controlling
the terminal to perform the low power-consuming operation
in the active state with an low power-consuming operation
indicator, which indicates whether the terminal 1s 1n need of
performing the low power-consuming operation, 1n a cellu-
lar system for transmitting packets.

While the present invention has been described with
respect to certain preferred embodiments, 1t will be apparent
to those skilled in the art that various changes and modifi-
cations may be made without departing from the scope of the
invention as defined 1n the following claims.

What 1s claimed 1s:
1. A communication method for a discontinuous reception
(DRX) operation [of] 4y a terminal [in wireless communi-
cation system], the method comprising [of]:
transmitting [preferred], by the terminal, a first message
comprising first information [for low power-consuming
operation to a base station] on a preference of the
terminal about implementing low power consumption;

receiving [parameters for performing the discontinuous
reception operation], af the terminal, a second message
comprising a first parameter from the base station; and

performing, [in an active state] at the terminal, the
[discontinuous reception] DRX operation for the termi-
nal based on the [received parameters] first parameter
In an active state,

[wherein messages from the base station are monitored
discontinuously according to a discontinuous reception
cycle,
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8

wherein uplink synchronization is sustained until a pre-
determined time 1s expired and the uplink synchroni-
zation 1s not sustained after the predetermined time 1s
expired 1n the active state,

wherein the parameters are configured by the base station

based on the preferred information]

wherein the active state is maintained until a predeter-

mined length of time lapses without receiving user data
from the base station or transmitting user data to the
base station.

[2. The method as recited in claim 1, wherein the param-
eters include information of the predetermined time.]

[3. The method as recited in claim 1, wherein the pre-
ferred information 1s a low power-consuming operation
indicator preferred by the terminal.]

[4. The method as recited in claim 1, wherein the discon-
tinuous reception operation 1s mitiated when a discontinuous
reception operation initiation message 1s received from the
base station.}

[5. The method as recited in claim 1, wherein the param-
cters are received through a broadcasting channel from the
base station.}

[6. A method for supporting discontinuous reception
operation of a terminal 1 a base station 1 wireless com-
munication system, comprising of:

receiving preferred information for low power-consuming

operation from the terminal;
configuring parameters for performing the discontinuous
reception operation of the terminal which 1s capable of
transmitting/receiving data to/from the base station;

transmitting the configured parameters to the terminal;
and

transmitting messages to the terminal,

wherein the parameters are configured to support discon-

tinuous reception operation by the terminal 1n an active
state,

wherein the messages are discontinuously monitored

according to a discontinuous reception cycle by the
terminal,

wherein uplink synchronization is sustained until a pre-

determined timer 1s expired and the uplink synchroni-
zation 1s not sustained after the predetermined timer 1s
expired 1n the active state being capable of transmit-
ting/recerving data to/from the base station,

wherein the parameters are configured by the base station

based on the preferred information.}

[7. The method as recited in claim 6, wherein the param-
eters include information of the predetermined timer.}

[8. The method as recited in claim 6, wherein the pre-
ferred 1nformation 1s a low power-consuming operation
indicator preferred by the terminal ]

[9. The method as recited in claim 6, wherein the discon-
tinuous reception operation 1s mitiated when a discontinuous
reception operation initiation message 1s received by the
terminal.}

[10. The method as recited in claim 6, wherein the
parameters are received through a broadcasting channel
from the base station.}

[11. A method for discontinuous reception operation of a
terminal 1n wireless communication system, comprising of:

transmitting preferred information for low power-con-

suming operation to a base station;

recerving performing information of whether performing

the discontinuous reception operation from the base
station; and

performing, 1n an active state, the discontinuous reception

operation based on the performing information,
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wherein messages from the base station are monitored
discontinuously according to a discontinuous reception
cycle,

wherein uplink synchronization 1s sustained until a pre-

determined time 1s expired and the uplink synchroni-
zation 1s not sustained after the predetermined time 1s
expired 1n the active state,

wherein the performing information 1s configured by the

base station based on the preferred information.]

[12. The method as recited in claim 11, wherein the
preferred mformation 1s a low power-consuming operation
indicator preferred by the terminal.]

[13. A method for supporting discontinuous reception
operation of a terminal 1 a base station 1n wireless com-
munication system, comprising of:

receiving preferred information for low power-consuming

operation from the terminal;

configuring performing imnformation of whether perform-

ing the discontinuous reception operation of the termi-
nal which 1s capable of transmitting/receiving data
to/from the base station:

transmitting the configured performing information to the

terminal; and

transmitting messages to the terminal,

wherein the performing information 1s configured to sup-

port discontinuous reception operation by the terminal
1n an active state,

wherein the messages are discontinuously monitored

according to a discontinuous reception cycle by the
terminal,

wherein uplink synchronization 1s sustained until a pre-

determined timer 1s expired and the uplink synchroni-
zation 1s not sustained after the predetermined timer 1s
expired in the active state being capable of transmit-
ting/receiving data to/from the base station,

wherein the performing information 1s configured by the

base station based on the preferred information.}

[14. The method as recited in claim 13, wherein the
preferred information 1s a low power-consuming operation

indicator preferred by the terminal.]

15. The communication method as recited in claim 1,
wherein the first parameter comprises a first DRX cycle and
a first period of time, and the DRX operation is performed
based on the first DRX cycle during the first period of time.

16. The communication method as recited in claim 1,
wherein the first pavameter is determined based on the first
information.

17. The communication method as recited in claim 1,
further comprising:

receiving a thivd message from the base station, wherein

the DRX operation is performed in vesponse to the thivd
message.

18. The communication method as recited in claim 15,
wherein the first pavameter further comprises a second
period of time, and, after the first period of time, the DRX
operation is performed based on a second DRX cycle during
the second period of time, the second DRX cycle longer than
the first DRX cycle.

19. The communication method as recited in claim 1,
further comprising, before transmitting the first message,
establishing connection with a base station so that the DRX
operation is performed in the active state.

20. A communication apparatus, comprising.

a circuitry configured to:

cause the communication apparatus to transmit, to a
base station, a first message comprising first infor-
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mation on a preference of the communication appa-
ratus about implementing low power consumption;

cause the communication apparatus to receive, from
the base station, a second message comprising a first
parameter; and

cause the communication apparatus to perform a dis-
continuous reception (DRX) operation based on the
first parameter in an active state,

wherein the active state is maintained until a predeter-

mined length of time lapses without receiving user data
from the base station or transmitting user data to the
base station.

21. The communication apparatus as vecited in claim 20,
wherein the first parameter comprises a first DRX cycle and
a first period of time, and the DRX operation is performed
based on the first DRX cycle during the first period of time.

22. The communication apparatus as vecited in claim 20,
wherein the first pavameter is determined based on the first

information.

23. The communication apparatus as vecited in claim 20,
wherein the cirvcuitry is further configured to cause the
communication apparatus to rveceive a third message from
the base station, and the DRX operation is performed in
response to the third message.

24. The communication apparatus as vecited in claim 21,
wherein the first pavameter further comprises a second
period of time, and, after the first period of time, the DRX
operation is performed based on a second DRX cycle during
the second period of time, the second DRX cycle longer than
the first DRX cycle.

25. The communication apparatus as vecited in claim 20,
wherein the cirvcuitry is further configured to cause the
communication apparatus to establish connection with a
base station so that the DRX operation is performed in the
active state.

26. A communication device in a terminal, the communi-
cation device comprising:

a circuitry configured to:

cause the terminal to transmit, to a base station, a first
message comprising first information on a prefer-
ence of the tevminal about implementing low power
COnSuUmpltion,

cause the terminal to receive, from the base station, a
second message comprising a first parameter; and

cause the terminal to perform a discontinuous recep-
tion (DRX) operation based on the first parameters

In an active state,
wherein the active state is maintained until a predeter-
mined length of time lapses without receiving user data
from the base station or transmitting user data to the
base station.

27. The communication device as recited in claim 26,
wherein the first pavameter comprises a first DRX cycle and
a first period of time, and the DRX operation is performed
based on the first DRX cycle during the first period of time.

28. The communication device as recited in claim 26,
wherein the first parameter is determined based on the first
information.

29. The communication device as recited in claim 26,
wherein the cirvcuitry is further configured to cause the
terminal to receive a third message from the base station,
and the DRX operation is performed in vesponse to the thivd
message.

30. The communication device as recited in claim 27,
wherein the first parvameter further comprises a second

period of time, and, after the first period of time, the DRX
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operation is performed based on a second DRX cycle during
the second period of time, the second DRX cycle longer than
the first DRX cycle.

31. The communication device as recited in claim 26,
wherein the circuitry is further configured to cause the 5
terminal to establish connection with a base station so that
the DRX operation is performed in the active state.
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