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METHOD AND APPARATUS FOR APPLYING 
DISCONTINUOUS RECEPTION MODE IN 
WIRELESS COMMUNICATION SYSTEM 

TECHNICAL FIELD 
[ 0001 ] The present invention relates to a mobile commu 
nication system and , more particularly , to a method and 
apparatus for applying a discontinuous reception mode in a 
wireless communication system . 

BACKGROUND ART 

[ 0002 ] To meet the demand for wireless data traffic having 
increased since deployment of 4G communication systems , 
efforts have been made to develop an improved 5G or 
pre - 56 communication system . Therefore , the 5G or pre - 5G 
communication system is also called a ‘ Beyond 4G Net 
work or a “ Post LTE System ’ . The 5G communication 
system is considered to be implemented in higher frequency 
( mm Wave ) bands , e . g . , 60 GHz bands , so as to accomplish 
higher data rates . To decrease propagation loss of the radio 
waves and increase the transmission distance , the beam 
forming , massive multiple - input multiple - output ( MIMO ) , 
Full Dimensional MIMO ( FD - MIMO ) , array antenna , an 
analog beam forming , large scale antenna techniques are 
discussed in 5G communication systems . In addition , in 5G 
communication systems , development for system network 
improvement is under way based on advanced small cells , 
cloud Radio Access Networks ( RANs ) , ultra - dense net 
works , device - to - device ( D2D ) communication , wireless 
backhaul , moving network , cooperative communication , 
Coordinated Multi - Points ( COMP ) , reception - end interfer 
ence cancellation and the like . In the 5G system , Hybrid 
FSK and QAM Modulation ( FQAM ) and sliding window 
superposition coding ( SWSC ) as an advanced coding modu 
lation ( ACM ) , and filter bank multi carrier ( FBMC ) , non 
orthogonal multiple access ( NOMA ) , and sparse code mul 
tiple access ( SCMA ) as an advanced access technology have 
been developed . 
[ 0003 ] The Internet , which is a human centered connec 
tivity network where humans generate and consume infor 
mation , is now evolving to the Internet of Things ( IoT ) 
where distributed entities , such as things , exchange and 
process information without human intervention . The Inter 
net of Everything ( IOE ) , which is a combination of the IoT 
technology and the Big Data processing technology through 
connection with a cloud server , has emerged . As technology 
elements , such as “ sensing technology " , " wired / wireless 
communication and network infrastructure ” , “ service inter 
face technology ” , and “ Security technology ” have been 
demanded for IoT implementation , a sensor network , a 
Machine - to - Machine ( M2M ) communication , Machine 
Type Communication ( MTC ) , and so forth have been 
recently researched . Such an IoT environment may provide 
intelligent Internet technology services that create a new 
value to human life by collecting and analyzing data gen 
erated among connected things . IoT may be applied to a 
variety of fields including smart home , smart building , smart 
city , smart car or connected cars , smart grid , health care , 
smart appliances and advanced medical services through 
convergence and combination between existing Information 
Technology ( IT ) and various industrial applications . 
[ 0004 ] In line with this , various attempts have been made 
to apply 5G communication systems to IoT networks . For 

example , technologies such as a sensor network , Machine 
Type Communication ( MTC ) , and Machine - to - Machine 
( M2M ) communication may be implemented by beamform 
ing , MIMO , and array antennas . Application of a cloud 
Radio Access Network ( RAN ) as the above - described Big 
Data processing technology may also be considered to be as 
an example of convergence between the 5G technology and 
the IoT technology . Accordingly , various attempts are now 
made to apply the 5G communication system to the IoT 
network . For example , technologies such as a sensor net 
work , machine - to - machine ( M2M ) , and machine type com 
munication ( MTC ) are implemented by techniques such as 
beamforming , MIMO , and array antennas which belong to 
the 5G communication technology . To apply a cloud radio 
access network ( cloud RAN ) for the above - mentioned big 
data processing technology is an example of the fusion of the 
5G technology and the IoT technology . 
10005 ] In general , wireless communication systems have 
been developed for the purpose of providing communication 
while maintaining user ' s mobility . Recently , the wireless 
communication technology has achieved a significant 
growth , and also the communication system technology is 
steadily evolving . With the rapid progress of such technolo 
gies , the wireless communication system has reached the 
stage of providing a high - speed data communication service 
as well as voice communication . In recent years , the next 
generation mobile communication system is evolving from 
human - to - human ( H2H ) communication into human - to - ma 
chine ( H2M ) communication and machine - to - machine 
( M2M ) communication . 
[ 0006 ] On the other hand , as a terminal becomes more 
sophisticated , there is a need of a method for reducing the 
power consumption of the terminal in order to improve 
battery performance . To reduce power consumption , the 
terminal may operate in a discontinuous reception ( DRX ) 
mode . The terminal may perform a reception operation to 
receive a paging signal from a base station . However , since 
the paging signal is not transmitted frequently , the power 
loss becomes large if the terminal performs the reception 
operation even during no arrival of the paging signal . 
Therefore , in order to reduce power consumption , the recep 
tion operation for receiving the paging signal may be 
periodically performed only during a specific time period . 
This is referred to as DRX . 
[ 0007 ] Further , a method for increasing a DRX cycle to 
improve power consumption is being discussed . This is 
referred to as extended DRX ( eDRX ) . However , some 
terminal , some base station , and some mobility management 
entity ( MME ) may not support the eDRX . Therefore , a 
method for operating in the eDRX mode by identifying 
whether such entities support the eDRX is needed . 
10008 ] In addition , the base station may notify a change of 
system information to the terminal through a paging mes 
sage . However , when the extended DRX is applied , there 
may be a case incapable of receiving the paging message , 
and the terminal may fail to know whether the system 
information is changed . Therefore , the terminal needs a 
method for identifying whether the system information is 
changed . 

DISCLOSURE OF INVENTION 
Technical Problem 

[ 0009 ] In order to solve the above problems , the present 
invention provides a method for a terminal to apply the 
eDRX after identifying whether a base station and an MME 
support the eDRX . 
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[ 0010 ] In addition , when the eDRX is applied , the present 
invention provides a method for a terminal to identify 
whether system information is changed , and to receive the 
changed system information . 

a request message including second information related to 
the second DRX from the terminal , to transmit a response 
message including third information related to the second 
DRX in response to the request message to the terminal , and 
to transmit a paging message including the third information 
to a base station . 

Advantageous Effects of Invention 
[ 0017 ] According to the present invention , the terminal 
can reduce power consumption thereof by identifying 
whether the base station and the MME support the eDRX 
and then by applying the eDRX . 
[ 0018 ] . In addition , according to the present invention , 
even when the eDRX is applied , the terminal can efficiently 
perform the eDRX operation by identifying whether the 
system information is changed , and by receiving the 
changed system information . 

Solution to Problem 
[ 0011 ] A method of a terminal according to the present 
invention comprises receiving system information from a 
base station , transmitting , if the system information includes 
first information related to a second DRX operating in a 
second cycle , a request message including second informa 
tion related to the second DRX to a mobility management 
entity ( MME ) , receiving a response message corresponding 
to the request message from the MME , and performing , 
when the response message includes third information 
related to the second DRX , an operation of the second DRX 
based on the third information . 
[ 0012 ] In addition , a method of a base station according to 
the present invention comprises transmitting , when the base 
station supports a second DRX operating in a second cycle , 
system information including first information related to the 
second DRX to a terminal , receiving a paging message 
including third information related to the second DRX from 
a mobility management entity ( MME ) , and performing an 
operation of the second DRX based on the third information . 
[ 0013 ] In addition , a method of a mobility management 
entity ( MME ) according to the present invention comprises 
receiving , when a terminal receives system information 
including first information related to a second DRX oper 
ating in a second cycle , a request message including second 
information related to the second DRX from the terminal , 
transmitting a response message including third information 
related to the second DRX in response to the request 
message to the terminal , and transmitting a paging message 
including the third information to a base station . 
[ 0014 ] . In addition , a terminal according to the present 
invention comprises a transceiver configured to transmit or 
receive a signal to or from other network entity , and a 
controller configured to receive system information from a 
base station , to transmit , when the system information 
includes first information related to a second DRX operating 
in a second cycle , a request message including second 
information related to the second DRX to a mobility man 
agement entity ( MME ) , to receive a response message in 
response to the request message from the MME , and to 
perform , when the response message includes third infor 
mation related to the second DRX , an operation of the 
second DRX based on the third information . 
[ 0015 ] . In addition , a base station according to the present 
invention comprises a transceiver configured to transmit or 
receive a signal to or from other network entity , and a 
controller configured to transmit , when the base station 
supports a second DRX operating in a second cycle , system 
information including first information related to the second 
DRX to a terminal , to receive a paging message including 
third information related to the second DRX from a mobility 
management entity ( MME ) , and to perform an operation of 
the second DRX based on the third information . 
[ 0016 ] In addition , a mobility management entity ( MME ) 
according to the present invention comprises a transceiver 
configured to transmit or receive a signal to or from other 
network entity , and a controller configured to receive , when 
a terminal receives system information including first infor 
mation related to a second DRX operating in a second cycle , 

BRIEF DESCRIPTION OF DRAWINGS 
[ 0019 ] FIG . 1 is a diagram illustrating a communication 
scenario according to the present invention . 
[ 0020 ] FIG . 2 is a diagram illustrating paging occasions in 
the first DRX . 
[ 0021 ] FIG . 3 is another diagram illustrating paging occa 
sions according to the present invention . 
10022 ] . FIG . 4 is a diagram illustrating a process of deter 
mining a first DRX cycle by UE . 
[ 0023 ] FIG . 5 is a diagram illustrating a process of deter 
mining a second DRX cycle by UE according to a first 
method of a first embodiment of the present invention . 
[ 0024 ] FIG . 6 is a diagram illustrating a UE operation 
according to the first method of the first embodiment of the 
present invention . 
10025 ) FIG . 7 is a diagram illustrating an eNB operation 
according to the first method of the first embodiment of the 
present invention . 
100261 FIG . 8 is a diagram illustrating an MME operation 
according to the first method of the first embodiment of the 
present invention . 
[ 00271 . FIG . 9 is a diagram illustrating a process of deter 
mining a second DRX cycle by UE according to a second 
method of the first embodiment of the present invention . 
[ 0028 ] FIG . 10 is a diagram illustrating a UE operation 
according to the second method of the first embodiment of 
the present invention . 
[ 0029 ] FIG . 11 is a diagram illustrating an eNB operation 
according to the second method of the first embodiment of 
the present invention . 
( 0030 ) FIG . 12 is a diagram illustrating an MME operation 
according to the second method of the second embodiment 
of the present invention . 
[ 0031 ] FIG . 13 illustrates a configuration of UE according 
to the present invention . 
10032 ] FIG . 14A illustrates a block configuration of eNB 
according to the present invention . 
[ 0033 ] FIG . 14B is a diagram illustrating a configuration 
of an MME according to an embodiment of the present 
invention . 
[ 0034 ] FIG . 15 is a diagram illustrating a process of 
changing system information . 
[ 0035 ] FIG . 16A is a diagram illustrating a method for 
notifying changed system information to UE according to a 
second embodiment of the present invention . 
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10036 ] FIG . 16B is a diagram illustrating a modification 
period according to the second embodiment of the present 
invention . 
[ 0037 ] FIG . 17 is a diagram illustrating a UE operation 
according to the second embodiment of the present inven 
tion . 
[ 0038 ] FIG . 18A is a diagram illustrating an eNB opera 
tion in the present invention . 
[ 0039 ] FIG . 18B is a diagram illustrating another eNB 
operation in the present invention . 
[ 0040 ] FIG . 19 illustrates a block configuration of UE 
according to the present invention . 
[ 0041 ] FIG . 20 is a diagram illustrating a configuration of 
eNB according to the present invention . 
[ 0042 ] FIG . 21 is a diagram illustrating a method for 
notifying changed system information to UE according to a 
third embodiment of the present invention . 
0043 ] FIG . 22 is a diagram illustrating a UE operation 
according to the third embodiment of the present invention . 
[ 0044 ] FIG . 23 is a diagram illustrating an eNB operation 
according to the third embodiment of the present invention . 
[ 0045 ] FIG . 24 illustrates a block configuration of UE 
according to the third embodiment of the present invention . 
0046 ) FIG . 25 illustrates a block configuration of eNB 
according to the third embodiment of the present invention . 
[ 0047 ] FIG . 26 is a diagram illustrating a method for 
notifying changed system information to UE according to a 
fourth embodiment of the present invention . 
[ 0048 ] FIG . 27 is a diagram illustrating a UE operation 
according to the fourth embodiment of the present invention . 
[ 0049 ] FIG . 28 is a diagram illustrating an eNB operation 
in the present invention . 
[ 0050 ] FIG . 29 illustrates a block configuration of UE 
according to the present invention . 
10051 ] FIG . 30 illustrates a block configuration of eNB 
according to the present invention . 

with reference to the accompanying drawings . The present 
invention may , however , be embodied in many different 
forms and should not be construed as limited to embodi 
ments set forth herein . Rather , these embodiments are pro 
vided so that this disclosure will be thorough and complete , 
and will fully convey the scope of the invention to those 
skilled in the art . To fully disclose the scope of the invention 
to those skilled in the art , and the invention is only defined 
by the scope of claims . 
[ 0058 ] It will be understood that each block of the flow 
chart illustrations , and combinations of blocks in the flow 
chart illustrations , may be implemented by computer pro 
gram instructions . These computer program instructions 
may be provided to a processor of a general purpose 
computer , special purpose computer , or other programmable 
data processing apparatus to produce a machine , such that 
the instructions , which are executed via the processor of the 
computer or other programmable data processing apparatus , 
generate means for implementing the functions specified in 
the flowchart block or blocks . These computer program 
instructions may also be stored in a computer usable or 
computer - readable memory that may direct a computer or 
other programmable data processing apparatus to function in 
a particular manner , such that the instructions stored in the 
computer usable or computer - readable memory produce an 
article of manufacture including instruction means that 
implement the function specified in the flowchart block or 
blocks . The computer program instructions may also be 
loaded onto a computer or other programmable data pro 
cessing apparatus to cause a series of operational steps to be 
performed on the computer or other programmable appara 
tus to produce a computer implemented process such that the 
instructions that are executed on the computer or other 
programmable apparatus provide steps for implementing the 
functions specified in the flowchart block or blocks . 
[ 0059 ] In addition , each block of the flowchart illustra 
tions may represent a module , segment , or portion of code , 
which comprises one or more executable instructions for 
implementing the specified logical function ( s ) . It should also 
be noted that in some alternative implementations , the 
functions noted in the blocks may occur out of the order . For 
example , two blocks shown in succession may in fact be 
executed substantially concurrently or the blocks may some 
times be executed in the reverse order , depending upon the 
functionality involved . 
[ 0060 ] The term “ unit ” , as used herein , may refer to a 
software or hardware component or device , such as a field 
programmable gate array ( FPGA ) or application specific 
integrated circuit ( ASIC ) , which performs certain tasks . A 
unit may be configured to reside on an addressable storage 
medium and configured to execute on one or more proces 
sors . Thus , a module or unit may include , by way of 
example , components , such as software components , object 
oriented software components , class components and task 
components , processes , functions , attributes , procedures , 
subroutines , segments of program code , drivers , firmware , 
microcode , circuitry , data , databases , data structures , tables , 
arrays , and variables . The functionality provided for in the 
components and units may be combined into fewer compo 
nents and units or further separated into additional compo 
nents and modules . In addition , the components and units 
may be implemented to operate one or more central pro 
cessing units ( CPUs ) in a device or a secure multimedia 
card . 

MODE FOR THE INVENTION 
[ 0052 ] Hereinafter , embodiments of the present invention 
will be described with reference to the accompanying draw 
ings . 
[ 0053 ] In the following description of embodiments , 
descriptions of techniques that are well known in the art and 
not directly related to the present invention are omitted . This 
is to clearly convey the gist of the present invention by 
omitting an unnecessary explanation . 
[ 0054 ] . For the same reason , some elements in the draw 
ings are exaggerated , omitted , or schematically illustrated . 
Also , the size of each element does not entirely reflect the 
actual size . In the drawings , the same or corresponding 
elements are denoted by the same reference numerals . 
[ 0055 ] In the following description of embodiments , 
descriptions of techniques that are well known in the art and 
not directly related to the present invention are omitted . This 
is to clearly convey the gist of the present invention by 
omitting an unnecessary explanation . 
10056 ] For the same reason , some elements in the draw 
ings are exaggerated , omitted , or schematically illustrated . 
Also , the size of each element does not entirely reflect the 
actual size . In the drawings , the same or corresponding 
elements are denoted by the same reference numerals . 
[ 0057 ] The advantages and features of the present inven 
tion and the manner of achieving them will become apparent 
with reference to embodiments described in detail below 
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[ 0061 ] FIG . 1 is a diagram illustrating a communication 
scenario according to the present invention . 
[ 0062 ] Referring to FIG . 1 , communication devices 105 
may be connected to a wireless operator network 110 . 
[ 0063 ] For example , machine - type communication 
devices may be defined in general as various unmanned 
devices such as meters or automatic vending machines , and 
have various features . Also , the machine - type communica 
tion devices may have different features depending on their 
types . 
[ 0064 ] In one cell , there may be very many communica 
tion devices having various features . A communication 
server 115 that has information about the communication 
devices may not only perform authentication , but also col 
lect information from the communication devices and trans 
mit the collected information to a communication user 120 . 
The communication server may exist within or outside the 
wireless operator network . The communication user 120 
may refer to an end - user who needs information delivered 
from the communication device . In this disclosure , for 
convenience of explanation , a machine - type communication 
device that performs machine - to - machine communication 
will be described as an example of the communication 
device . However , the scope of the present invention is not 
limited thereto . The communication device may include a 
communication device that performs human - to - human com 
munication , a communication device that performs human 
to - machine communication , and the like . That is , the present 
invention may be applied to all communication devices that 
require the reduction of power consumption . 
10065 ] As mentioned above , machine - type communica 
tion has various different features . Also , such features may 
be classified into various types according to the purposes of 
using the machine - type communication . For example , com 
munication devices that require communication only a given 
number of times a day , regardless of time , have a time 
tolerant feature . In addition , machine - type communication 
devices installed in a certain place and collecting specific 
information without mobility have a low mobility feature . 
The wireless operator should provide services in consider 
ation of such various features of machine - type communica 
tion and coexistence with existing terminals . 
[ 0066 ] Among machine - type communication devices , 
devices related to tracking animals , freight vehicles , etc . are 
generally supplied with power by using a battery or autono 
mously generating electric power . Therefore , such machine 
type communication devices should use limited power , so 
that it is desirable to efficiently use limited power . Such a 
machine - type communication device has an extra low power 
consumption mode and may be set to use low power in this 
mode . 
[ 0067 ] As described above , one of ways to improve power 
consumption is to increase a DRX cycle . In this disclosure , 
the DRX that operates in a typical cycle ( hereinafter referred 
to as a first cycle or a first DRX cycle ) may be referred to 
as first DRX , and the DRX that operates in an increased 
cycle ( hereinafter referred to as a second cycle or a second 
DRX cycle ) may be referred to as eDRX or second DRX . 
Accordingly , in this disclosure , the first DRX may be 
defined as the DRX that operates in the first cycle , and the 
second DRX may be defined as the DRX that operates in the 
second cycle . The second cycle may be longer than the first 
cycle . 

[ 0068 ] In the LTE system , the first DRX operation of UES 
placed in the idle state may be performed through Equation 
1 below . A system frame number ( SFN ) may be increased by 
one every radio frame . When a paging signal is transmitted 
in a radio frame that satisfies Equation 1 , the UE may 
perform a reception operation by the first DRX . Hereinafter , 
a radio frame in which a paging signal is transmitted may be 
referred to as a paging frame ( PF ) . In addition , a subframe 
for transmitting a paging signal within a paging frame may 
be referred to as a paging occasion ( PO ) . 

SFN mod T = ( T div M ) * ( UE _ ID mod M ) < Equation 1 > 

[ 0069 ] Where , 
[ 0070 ] SFN : system frame number . This may be com 
posed of 10 bits . ( MSB 8 bits explicit , LBS 2 bits implicit ) 
[ 0071 ] T : first DRX cycle information of the UE . This may 
be transmitted on a system information block 2 ( SIB2 ) . 
ENUMERATED { rf32 , rf64 , rf128 , rf256 } 
[ 0072 ] N : min ( T , nB ) 
[ 0073 ] Paging - related first parameter nB : This may be 
transmitted on SIB2 . ENUMERATED { 4T , 2T , T , T / 2 , T / 4 , 
T / 8 , T / 16 , T / 32 } 
100741 . UE ID : IMSI mod 1024 ( IMSI may mean a unique 
number assigned to each UE ) 
[ 0075 ] Specifically , the SFN may be transmitted to the UE 
through a master information block ( MIB ) . In the MIB 
transmitted on the physical broadcast channel ( PBCH ) , 8 
bits may indicate the SFN . 
[ 0076 ] The first DRX cycle information ( T ) and the pag 
ing - related first parameter ( nB ) may be provided through the 
SIB . For example , the first DRX cycle information ( T ) and 
the paging - related first parameter ( nB ) may be included in 
the SIB2 ( SystemInformation BlockType2 ) and provided 
from eNB . The first DRX cycle information ( T ) may have 
one value from among { rf32 , rf64 , rf128 , rf256 } , where r32 
may represent the length of 32 radio frames . That is , r32 may 
mean 320 ms . In addition , the paging - related first parameter 
( nB ) may indicate the number of times of paging or the 
frequency of paging . In this disclosure , the first DRX cycle 
information ( T ) and the paging - related first parameter ( nB ) , 
provided through the SIB , may be referred to as first DRX 
configuration information or first DRX parameters . 
[ 0077 ] FIG . 2 is a diagram illustrating paging occasions in 
the first DRX . 
[ 0078 ] Referring to FIG . 2 , the SFN 205 may be increased 
by one every radio frame . In addition , the value of the SFN 
may be reset to zero in a 1024 cycle 210 . 
[ 0079 ] Referring to Equation 1 , the same pattern of paging 
215 may be repeated every SFN cycle . From Equation 1 , it 
can be seen that the maximum cycle of the first DRX is 2 . 56 
seconds , and it can be seen that the first DRX cycle , even 
though being maximally increased , cannot exceed the SFN 
cycle , i . e . , 10 . 24 seconds . In other words , if it is required to 
increase the first DRX cycle more than 10 . 24 seconds for 
reduction of power consumption , the SFN cycle should be 
also increased . 
[ 0080 ] Accordingly , in order to increase the SFN cycle , 
the present invention may include an additional SFN bit in 
a typical or new SIB and define UE operation for receiving 
this . The SFN bit is increased by one every SFN cycle . The 
value indicated by the additional SFN bit may be referred to 
as a hyper SFN ( HFN ) . 
[ 0081 ] All the UEs do not need to receive the SIB includ 
ing the additional SFN bit , and only the UE to which a very 
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paging will occur . Using Equation 1 , the UE may identify 
the radio frame in which the paging will occur in the SFN 
cycle . 
[ 0095 ) If the paging occurrence occasion is defined in two 
steps as discussed above and if the communication devices 
have the DRX cycle accordingly , the power consumption 
may be greatly reduced . In addition , since the paging may 
repeatedly occur in the SFN cycle determined at the first step 
according to setting of the first DRX cycle information ( T ) 
and the paging - related first parameter ( nB ) , the paging 
reception probability may be increased . 
[ 0096 ] Specifically , the UE that operates in the second 
DRX may perform the DRX operation according to the first 
cycle during a specific period when the second cycle arrives . 
Herein , the specific period may be referred to as a paging 
time window ( PTW ) . Like this , by allowing the paging to be 
repeatedly received during the specific period , the paging 
reception probability may be increased . 
10097 ] However , the second DRX having an increased 
cycle as described above may have a problem of whether it 
is supported by the UE , the eNB and the MME . Accordingly , 
proposed hereinafter is a method for determining the DRX 
cycle by identifying whether the entity supports the second 
DRX , and operating in the DRX according to the determined 
cycle . 

a 

long DRX cycle is applied may attempt reception . In addi 
tion , system information change related information ( sys 
temInfo ValueTag value ( one information ( IE ) included in 
the SIB1 ) ) , which is increased by one every time of SIB 
information change , and a system information change indi 
cator systemInfo Modification IE ) , which is included in 
paging and indicates whether system information ( SI ) is 
changed , are not affected by a change of the SFN bit value . 
That is , even if the SFN bit value is changed , the SI change 
related information ( systemInfoValueTag IE ) is not updated , 
and the SI change indicator ( systemInfo Modification IE ) is 
not transmitted through paging . 
[ 0082 ] FIG . 3 is another diagram illustrating paging occa 
sions according to the present invention . 
[ 0083 ] As described above , the HFN may be increased by 
one every SFN cycle . That is , the HFN 305 may be com 
posed of 1024 SFNs 310 . Also , the SFN 310 may be 
increased by one every radio frame . The eNB may generate 
paging 320 by Equation 1 in the SFN cycle determined by 
Equation 2 to be described below . 
[ 0084 ) Specifically , assumed in the present invention is a 
method for receiving a paging signal several times during a 
predetermined DRX period in order to increase the DRX 
cycle and also increase the probability of success in receiv 
ing the paging signal . For this , the paging occasion may be 
determined through a two - step process . 
[ 0085 ] 1 ) First step : Determine the SFN cycle ( or HFN ) in 
which the paging will occur 
[ 0086 ] 2 ) Second step : Determine the radio frame in which 
the paging will occur , in the SFN cycle ( or HFN ) determined 
at the first step 
[ 0087 ] At the first step , the SFN cycle in which the paging 
will occur may be determined . The added SFN bits may have 
a value increased by one every SFN cycle . As described 
above , a value represented by the added SFN bits may be 
defined as a hyper system frame number ( HFN ) . 
[ 0088 ] Using Equation 2 , the UE may identify the SFN 
cycle in which the paging will occur . In the present inven 
tion , the SFN cycle ( or HFN ) in which the paging will occur 
may be referred to as a paging hyper frame ( PHF ) . 

HFN mod T = ( T div 1 ) * ( UE _ ID mod M ) < Equation 2 

[ 0089 ] Where 
[ 0090 ] N ' : min ( T ' , nB ' ) 
[ 0091 ] UE _ ID : IMSI mod 1024 ( or MTC device group ID 
mod 1024 ) 
[ 0092 ] The second DRX cycle information ( T ' ) and the 
paging - related second parameter ( nB ' ) may be provided 
from the eNB via the SIB . The second DRX cycle informa 
tion ( T ' ) and the paging - related second parameter ( nB ' ) may 
be included in the SIB2 , as the first DRX cycle information 
( T ) and the paging - related first parameter ( nB ) , or included 
in another SIB . 
[ 0093 ] In the present invention , the second DRX cycle 
information ( T ' ) and the paging - related second parameter 
( nB ' ) provided through the SIB may be referred to as second 
DRX configuration information or a second DRX parameter . 
[ 0094 ] The UE identifier ( UE _ ID ) may be derived by the 
same IMSI module operation as in the normal UE . In case 
of a machine - type communication device , the device may be 
represented in the form of a group ID , so that the group ID 
may be applied . After determining the PHF which is the SFN 
cycle in which the paging will occur , the UE may determine , 
in the SFN cycle , the specific radio frames in which the 

21 

First Embodiment 
[ 0098 ] FIG . 4 is a diagram illustrating a process of deter 
mining a first DRX cycle by UE . 
[ 0099 ] The eNB 405 may transmit system information to 
the UE at step S410 . Specifically , using the SIB2 which is 
one of system information broadcasted to the UE , the eNB 
405 may provide the first DRX - related first information 
( e . g . , a default DRX value ) to the UE 400 . In the present 
invention , the first DRX - related first information may refer 
to first DRX cycle information provided to the UE by the 
eNB . 
[ 0100 ] The UE that receives the system information may 
transmit a request message to the MME at step S420 . In this 
case , the request message may include , for example , an 
attach request message or a tracking area update ( TAU ) 
message . The request message may be transmitted as a 
non - access stratum message to the MME via the eNB . 
10101 ] If the UE desires a shorter DRX cycle than the 
received first DRX - related first information ( the default 
DRX value ) , the UE may transmit a desired DRX cycle to 
the MME through an ATTACH process . That is , the UE may 
include the first DRX - related second information ( e . g . , a UE 
specific DRX value ) in the request message and transmit the 
request message to the MME 410 . In this case , the first 
DRX - related second information ( the UE specific DRX 
value ) may include the first DRX cycle information desired 
by the UE . 
[ 0102 ] Thereafter , if there is paging for the UE , the MME 
may transmit a paging message to the eNB at step S430 . At 
this time , the MME may transmit the first DRX - related 
second information ( the UE specific DRX value ) , received 
from the UE , to the eNB together with the paging . 
[ 0103 ] At step S440 , the UE may determine the first DRX 
cycle by selecting a smaller value between the first DRX 
related second information ( the UE specific DRX value ) 
transmitted to the MME and the first DRX - related first 
information ( the default DRX value ) received from the eNB . 
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[ 0104 ] Also , at step S450 , the eNB may determine the first 
DRX cycle by selecting a smaller value between the first 
DRX - related second information ( the UE specific DRX 
value ) received from the MME and the first DRX - related 
first information ( the default DRX value ) being broadcasted 
by itself . 
[ 0105 ] In this way , the UE and the eNB may select the 
same first DRX cycle , and the eNB may determine a paging 
frame ( PF ) , based on the first DRX cycle , and then transmit 
the paging to the UE . 
[ 0106 ] Meanwhile , when the second DRX ( DRX ) using 
an increased DRX cycle is applied , the present invention 
proposes a method for determining whether the second DRX 
( eDRX ) is supported by the UE , the eNB , and the MME . A 
first method independently considers whether the MME and 
the eNB support the second DRX ( DRX ) , and a second 
method considers only whether the eNB supports the second 
DRX ( DRX ) . 
101071 First Method 
10108 ] The first method is characterized in that the MME 
notifies the UE whether the second DRX ( DRX ) is sup 
ported , by using a response message ( e . g . , an ATTACH 
ACCEPT or TAU ACCEPT message ) corresponding to the 
request message received from the UE . Considering both 
whether the MME supports the second DRX ( DRX ) and 
whether a serving cell supports the second DRX ( DRX ) , 
the UE may determine whether to apply the second DRX 
( DRX ) . 
[ 0109 ] FIG . 5 is a diagram illustrating a process of deter 
mining a second DRX cycle by UE according to a first 
method of a first embodiment of the present invention . 
[ 0110 ] Referring to FIG . 5 , the eNB may broadcast system 
information at step S510 . In case of supporting the second 
DRX ( DRX ) , the eNB 503 may broadcast the system 
information including the second DRX - related first infor 
mation . For example , the eNB may provide SIB2 and SIBx . 
In this case , the SIB2 may include the first DRX - related first 
information ( the typical default DRX value ) , and the SIBX 
may include the second DRX - related first information . 
0111 ] The second DRX - related first information may 
include information ( an indicator ) indicating whether the 
second DRX is supported , or a default eDRX value . The 
second DRX - related first information may be included in a 
typical SIB or a newly defined SIB . For example , the second 
DRX - related first information may be included in SIB 1 . 
[ 0112 ] At step S520 , the UE may transmit a request 
message to the eNB . Using the request message ( an 
ATTACH REQUEST or TAU REQUEST message ) , the UE 
may transmit the first DRX - related second information ( a 
UE specific DRX value ) and the second DRX - related second 
information ( a UE specific eDRX value ) to the MME . 
[ 0113 ] Specifically , if the eNB is broadcasting the first 
DRX - related first information , and if the UE decides that it 
is necessary to apply the second DRX ( DRX ) , the UE may 
provide the second DRX - related second information ( e . g . , a 
desired UE specific DRX value ) to the MME 505 . At this 
time , the second DRX - related second information may 
include the second DRX cycle information desired by the 

[ 0115 ] The reason that the UE transmits the first DRX 
related second information ( the UE specific DRX value ) to 
the MME even though desiring to apply the second DRX 
( DRX ) is that , if the MME does not support the second 
DRX ( DRX ) , the UE desires to apply the first DRX 
according to the first DRX ( the typical DRX ) application 
procedure . 
[ 0116 ] In addition , even when the second DRX ( DRX ) is 
applied , the paging frame ( PF ) and the paging occasion ( PO ) 
for actual transmission of the paging within the hyper frame 
number ( HFN ) are determined according to the first DRX 
configuration information ( the typical DRX configuration 
information ) . Therefore , in order to derive the first DRX 
cycle ( the typical DRX value ) , the first DRX - related second 
information should be provided to the MME . 
[ 0117 ] . Thereafter , at step S530 , the MME may transmit a 
response message corresponding to the request message to 
the UE . 
[ 0118 ] If the MME supports the second DRX ( eDRX ) , the 
MME may transmit the second DRX - related third informa 
tion to the UE by using a response message ( an ATTACH 
ACCEPT or TAU ACCEPT message ) . 
[ 0119 ] The second DRX - related third information may 
include allowed second DRX cycle information , and the 
MME may provide the second DRX ( DRX ) cycle infor 
mation to the UE through the response message . Alterna 
tively , by including the second DRX - related third informa 
tion in the response message , the MME may notify the UE 
that the MME supports the second DRX . 
[ 0120 ] In the present invention , the second DRX cycle 
information transmitted by the MME may be referred to as 
allowed second DRX parameter ( allowed eDRX parameter ) . 
The allowed second DRX ( DRX ) cycle information may be 
the same as or different from the second DRX - related second 
information ( the UE specific eDRX value ) provided to the 
MME by the UE through the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) . 
[ 0121 ] Alternatively , the second DRX - related third infor 
mation may include an indicator indicating whether the 
second DRX is supported . This indicator may be formed of 
1 - bit information . In case of simply providing whether the 
second DRX is supported , the second DRX - related third 
information included in the response message may mean 
that the second DRX - related second information ( the UE 
specific eDRX value ) can be supported . In this case , the 
second DRX - related third information may be the same as 
the second DRX - related second information . 
10122 ] The UE that receives the response message may 
determine the DRX cycle at step S560 . 
[ 0123 ] If the second DRX - related third information is 
included in the response message received from the MME , 
the UE may determine the second DRX cycle by using the 
second DRX - related third information . In this case , if the 
second DRX - related third information transmitted by the 
MME is identical with the second DRX - related second 
information transmitted by the UE , the UE may select the 
second DRX - related second information or the second 
DRX - related third information as the second DRX cycle . 
[ 0124 ] On the other hand , if the second DRX - related third 
information and the second DRX - related second informa 
tion are different from each other , the UE may select the 
second DRX - related third information as the second DRX 
cycle . 

UE . 
[ 0114 As described above , the first DRX - related second 
information may include cycle information desired by the 
UE for the first DRX , and the second DRX - related second 
information may include cycle information desired by the 
UE for the second DRX . 
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[ 0125 ] In addition , If the UE receives the second DRX 
related third information from the MME and thereby con 
firms that the MME supports the second DRX ( DRX ) , the 
UE may determine the first DRX cycle ( T ) by selecting a 
smaller value between the first DRX - related first informa 
tion ( the default DRX value ) and the first DRX - related 
second information ( the UE specific DRX ) . 
[ 0126 ] Alternatively , in order to determine the second 
DRX cycle , the UE may determine the second DRX ( DRX ) 
cycle ( T ' ) by selecting a smaller or larger value between the 
second DRX - related first information value and the second 
DRX - related second information ( the UE specific eDRX ) . 
[ 0127 ] If it is determined that the MME does not support 
the second DRX ( DRX ) , the UE may determine the DRX 
cycle ( T ) by selecting a smaller value between the first 
DRX - related first information ( the default DRX value ) and 
the first DRX - related second information ( the UE specific 
DRX ) . 
[ 0128 ] Meanwhile , the MME that transmits the response 
message may transmit paging to the eNB at step S570 . At 
this time , the MME may transmit the first DRX - related 
second information ( the UE specific DRX ) and the second 
DRX - related third information to the eNB together with the 
paging for the UE . 
[ 0129 ] However , if the MME does not support the second 
DRX ( DRX ) , only the first DRX - related second informa 
tion ( the UE specific DRX ) may be provided to the eNB 
together with the paging as in a typical case . 
[ 0130 ] Accordingly , the eNB may determine the DRX 
cycle at step S580 . Upon confirming that the MME supports 
the second DRX ( DRX ) , the eNB may determine the 
second DRX cycle by using the second DRX - related third 
information transmitted by the MME . Also , the eNB may 
determine the DRX cycle ( T ) by selecting a shorter value 
between the first DRX - related first information ( the default 
DRX value ) and the first DRX - related second information 
( the UE specific DRX ) received from the MME . 
[ 0131 ] Alternatively , with respect to the second DRX 
cycle , the eNB may determine the second DRX ( DRX ) 
cycle ( T ' ) by selecting a smaller or larger value between the 
second DRX - related first information and the second DRX 
related third information ( the allowed eDRX parameter ) 
received from the MME . 
[ 0132 ] Accordingly , using the determined second DRX 
cycle and the first DRX cycle , the UE may perform the DRX 
operation . 
[ 0133 ] Meanwhile , the UE may move and , after perform 
ing cell reselection , camp on a new serving cell . The UE may 
acquire system information broadcasted by the serving cell , 
for example , the first DRX - related first information ( the 
default DRX cycle ) and the paging - related first parameter 
( the nB value ) from the SIB 2 , and the second DRX - related 
first information and the paging - related second parameter 
( the nB ' value ) from the SIB X . At this time , if the following 
two conditions are satisfied , the UE determines to apply the 
second DRX ( DRX ) . 
[ 0134 ] ( 1 ) The second DRX - related third information ( the 
allowed UE eDRX parameter ) is received from the MME in 
the current tracking area ( TA ) . 
[ 0135 ] ( 2 ) The second DRX - related first information ( or 
the second DRX ( DRX ) parameter ) is included in the 
system information of the current serving cell . 

[ 0136 ] On the other hand , if either of the following con 
ditions is satisfied , the UE does not apply the second DRX 
( DRX ) . 
f0137 ] ( 1 ) The second DRX - related third information ( the 
allowed UE DRX parameter ) is not received from the 
MME in the current TA . 
[ 0138 ] ( 2 ) Although the second DRX - related third infor 
mation ( the allowed UE eDRX parameter ) is received from 
the MME in the current TA , the UE does not include the 
second DRX - related first information ( or the second DRX 
( DRX ) parameter ) in the system information of the current 
serving cell . 
[ 0139 ] If the UE determines to apply the second DRX 
( DRX ) , the UE may select the second DRX - related third 
information received from the MME as the second DRX 
cycle . Alternatively , the UE may determine the second DRX 
cycle ( T ' ) by selecting a smaller or larger value between the 
second DRX - related first information and the second DRX 
related second information ( Min ( or Max ) [ default eDRX , 
UE eDRX ] ) . 
[ 0140 ] In addition , the UE may determine the first DRX 
cycle ( T ) by selecting a smaller value between the first 
DRX - related first information and the first DRX - related 
second information ( Min [ default DRX , UE DRX ] ) . There 
fore , the UE may determine the PHF by using the second 
DRX cycle ( T ' ) and determine the PF by using the first DRX 
cycle ( T ) . As described above , the UE does not perform 
paging monitoring in the hyper frame ( HF ) which is not the 
PHF , and may perform the paging monitoring in the PF of 
the HF which is the PHF . The HF may refer to a frame 
indicated by the HFN . 
[ 0141 ] If the UE determines to apply the first DRX ( not to 
apply the second DRX ) , the UE may determine the first 
DRX cycle ( T ) by selecting a smaller value between the first 
DRX - related first information and the first DRX - related 
second information ( Min [ default DRX , UE DRX ] ) . The 
second DRX cycle ( T ' ) may be regarded as 1 ( that is , all the 
HFs are regarded as the PHF ) , or the paging - related second 
parameter ( nB ' ) may be set as the second DRX cycle ( T ' ) 
( likewise , all the HFs may be regarded as the PHF ) . There 
fore , the UE may perform the paging monitoring in the PF 
of all the HFs . 
[ 0142 ] Thereafter , the MME may receive incoming data 
from an S - GW . If the current TA of target UE to which the 
incoming data is to be transmitted is TA x , if all serving cells 
of the TA x support the second DRX ( DRX ) , and if the 
MME transmits the second DRX - related third information 
( the allowed UE eDRX parameter ) to the UE , the MME may 
generate a paging message including the first DRX - related 
second information ( the UE DRX cycle ) and the second 
DRX - related third information ( the allowed UE DRX 
cycle ) and transmit the generated paging message to the 
eNB . 
[ 0143 ] If the serving cells of the TÀ X do not support the 
second DRX ( DRX ) , or if the MME does not transmit the 
second DRX - related third information ( the allowed UE 
eDRX parameter ) , a paging message including the first 
DRX - related second information ( the UE DRX cycle ) may 
be generated and transmitted to the eNB . 
[ 0144 ] In the present invention , the first DRX - related first 
information may be referred to as a default DRX cycle , a 
default DRX value , or the like . Also , the first DRX - related 
second information may be referred to as a UE specific DRX 
value , a UE specific DRX cycle , a UE DRX cycle , a UE 
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DRX , or the like . Similarly , the second DRX - related second 
information may be referred to as a UE specific eDRX value , 
a UE specific eDRX cycle , a UE eDRX cycle , a UE eDRX , 
or the like , and the second DRX - related third information 
may be referred to as an allowed UE eDRX parameter , an 
allowed UE eDRX cycle , or the like . Although used names 
are different , the contents included in each information may 
be the same . 
[ 0145 ] FIG . 6 is a diagram illustrating a UE operation 
according to the first method of the first embodiment of the 
present invention . 
[ 0146 ] Referring to FIG . 6 , at step S610 , the UE may be 
powered on , or the tracking area ( TA ) may be changed . 
[ 0147 ] At step S620 , the UE may acquire system infor 
mation from the eNB . 
[ 0148 ] At step S630 , the UE that acquires the system 
information may identify whether the system information 
includes the second DRX configuration information . That is , 
the UE may determine whether the system information 
includes the second DRX - related first information and the 
paging - related second parameter ( the nB ' value ) . 
10149 ] If the system information includes the second 
DRX - related first information and the paging - related second 
parameter ( the nB ' value ) , the UE may perform an RRC 
connection establishment process at step S640 . 
[ 0150 ] After the RRC connection is completed , the UE 
may transmit a request message at step S650 . If the UE 
prefers to apply the second DRX ( DRX ) or if the UE 
supports the second DRX , the UE may include the first 
DRX - related second information ( the UE specific DRX ) and 
the second DRX - related second information ( the UE specific 
eDRX value ) in the request message the ATTACH 
REQUEST or TAU REQUEST message ) and transmit the 
request message to the MME . In this case , the first DRX 
related second information may include the first DRX cycle 
information preferred by the UE , and the second DRX 
related second information may include the second DRX 
cycle information preferred by the UE . The cycle informa 
tion preferred by the UE may mean cycle information 
determined to be applied by the UE . 
10151 ] In addition , at step S660 , the UE may receive a 
response message ( e . g . , the ATTACH ACCEPT or TAU 
ACCEPT message ) corresponding to the request message 
from the MME . 
[ 0152 ] At step S670 , the UE that receives the response 
message may determine whether the response message 
includes the second DRX - related third information ( the 
allowed eDRX parameter ) . The second DRX - related third 
information ( the allowed eDRX parameter ) may include 
information indicating whether the MME supports the sec 
ond DRX ( DRX ) , or the second DRX cycle information 
( the eDRX cycle information ) having to be applied by the 

[ 0156 ] In addition , at step S690 , the UE may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
f0157 ] Meanwhile , if the eNB does not broadcast the 
second DRX - related first information and the paging - related 
second parameter ( nB ' ) at step S630 , or if the MME does not 
transmit the second DRX - related third information ( the 
allowed eDRX parameter ) at step S670 , the UE may perform 
only the first DRX ( typical DRX ) process at step S695 . 
[ 0158 ] FIG . 7 is a diagram illustrating an eNB operation 
according to the first method of the first embodiment of the 
present invention . 
101591 . Referring to FIG . 7 , at step S710 , the eNB may 
determine whether the eNB supports the second DRX 
( DRX ) . 
( 0160 ] At step S720 , the eNB may broadcast system 
information . If the eNB supports the second DRX , the eNB 
may broadcast , to the UE , the system information including 
the second DRX - related first information and the paging 
related second parameter ( nB ' ) as well as the first DRX 
related first information and the paging - related first param 
eter which are the first DRX configuration information . 
[ 0161 ] If the eNB does not support the second DRX , the 
eNB may broadcast the system information including only 
the first DRX configuration information at step S730 . If the 
eNB does not support the second DRX , the eNB may 
operate according to the first DRX as described with refer 
ence to FIG . 4 , and a detailed description will be omitted . 
10162 ] If the eNB supports the second DRX , the eNB may 
receive paging for specific UE from the MME at step S740 . 
[ 0163 ] At step S750 , the eNB that receives the paging may 
determine whether the paging information includes the 
second DRX - related third information . 
[ 0164 ] If the paging information includes the second 
DRX - related third information , the eNB may determine at 
step S760 the first DRX cycle ( T ) by selecting a smaller 
value between the first DRX - related first information ( the 
default DRX ) and the first DRX - related second information 
( the UE specific DRX value ) . In addition , the eNB may 
select , as the second DRX cycle , the second DRX cycle 
information indicated by the second DRX - related third 
information included in the paging information . 
[ 0165 ] Alternatively , the eNB may determine the second 
DRX ( DRX ) cycle ( T ' ) by selecting a smaller value ( or 
larger value ) between the second DRX - related first infor 
mation and the second DRX - related third information 
received from the MME . 
10166 ) If the paging information does not include the 
second DRX - related third information , the eNB may deter 
mine at step S770 the first DRX cycle ( T ) by selecting a 
smaller value between the first DRX - related first informa 
tion ( the default DRX ) and the first DRX - related second 
information ( the UE specific DRX value ) . 
[ 0167 ] Thereafter , at step S780 , the eNB may transmit the 
paging by calculating the PHF , PF , and PO based on at least 
one of the second DRX cycle ( T ) and the first DRX cycle 
( T ) . That is , if the second DRX - related third information is 
not included in the paging information received from the 
MME , the eNB may transmit the paging by using only the 
first DRX cycle . Also , if the second DRX - related third 
information is included in the paging information received 
from the MME , the eNB may transmit the paging based on 
the second DRX cycle ( T ' ) and the first DRX cycle ( T ) . 
Specifically , when the second DRX cycle arrives , the eNB 

UE . 
10153 ] If the response message includes the second DRX 
related third information , the UE may perform an RRC 
connection release process at step S675 . 
[ 0154 ] At step S680 , the UE that releases the RRC con 
nection may operate by applying the second DRX ( DRX ) . 
[ 0155 ] For this , at step S685 , the UE may derive the 
second DRX cycle ( T ' ) and the first DRX cycle ( T ) by using 
the above - described method , and then determine the PHF 
and the PF . This step may be performed before the RRC 
connection release . 
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may repeatedly transmit the paging in a specific period 
( PTW ) according to the first DRX cycle . At this time , even 
when the second DRX cycle arrives , the starting point of the 
first DRX cycle may be changed depending on the UE . 
0168 ] FIG . 8 is a diagram illustrating an MME operation 
according to the first method of the first embodiment of the 
present invention . 
[ 0169 ] Referring to FIG . 8 , the MME may receive a 
request message from the UE . At step S810 , the MME may 
determine whether the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) including the 
second DRX - related second information ( the UE specific 
eDRX ) is received from the UE . 
[ 0170 ] If the request message including the second DRX 
related second information is received , the MME may 
determine at step S820 whether the MME can support the 
second DRX ( DRX ) . 
[ 0171 ] If the MME supports the second DRX , the MME 
may transmit a response message at step S830 . At this time , 
the MME may include the second DRX - related third infor 
mation the allowed eDRX parameter ) in the response 
message ( the ATTACH ACCEPT or TAU ACCEPT mes 
sage ) and transmit it to the UE . In this case , the second 
DRX - related third information may be identical with the 
second DRX - related second information or include the 
second DRX cycle information determined by the MME . 
[ 0172 ] Thereafter , at step S840 , the paging for the UE may 
be triggered . 
[ 0173 ] When the paging is triggered , the MME may 
further provide the second DRX - related third information 
together with the paging to the eNB at step S850 . That is , the 
MME may transmit the paging including the second DRX 
related third information to the eNB . 
[ 0174 ] If the second DRX - related second information is 
not received from the UE , or if the MME does not support 
the second DRX ( DRX ) , the MME may perform an opera 
tion according to the first DRX at step S860 . That is , the 
MME may transmit the response message to the UE and 
transmit the paging message including the first DRX - related 
second information to the eNB . 
[ 0175 ] Second Method 
[ 0176 ] The second method is characterized in that the eNB 
broadcasts the second DRX ( DRX ) configuration informa 
tion ( or the second DRX parameter ) only when all the eNBs 
and MMEs forming one TA support eDRX . 
[ 0177 ] The eNB may broadcast the second DRX ( DRX ) 
parameter as the system information when all the MMEs 
connected thereto support the second DRX ( DRX ) . There 
fore , contrary to the first method , the MME does not need to 
notify the UE whether the second DRX ( DRX ) is sup 
ported , using a response message ( the ATTACH ACCEPT or 
TAU ACCEPT message ) . 
[ 0178 ] FIG . 9 is a diagram illustrating a process of deter 
mining a second DRX cycle by UE according to a second 
method of the first embodiment of the present invention . 
[ 0179 ] Referring to FIG . 9 , the eNB 903 may broadcast 
the system information at step 
[ 0180 ] S910 . If all the eNBs forming the TA and related 
MMEs support the second DRX ( DRX ) , the eNB 903 may 
broadcast the second DRX - related first information . 
[ 0181 ] Therefore , the UE 901 may receive the system 
information from the eNB at step S920 . For example , the UE 
may receive SIB2 and SIBx . In this case , the SIB2 may 
include the first DRX - related first information ( the typical 

default DRX value ) , and the SIBx may include the second 
DRX - related first information . 
[ 0182 ] The second DRX - related first information may 
include information ( an indicator ) indicating whether the 
second DRX is supported , or a default eDRX value . The 
second DRX - related first information may be included in a 
typical SIB or a newly defined SIB . For example , the second 
DRX - related first information may be included in SIB 1 . 
[ 0183 ] In addition , at step S930 , the UE may provide the 
second DRX - related second information to the MME . Spe 
cifically , if the eNB is broadcasting the second DRX - related 
first information , and if the UE decides that it is necessary 
to apply the second DRX ( DRX ) , the UE may provide the 
second DRX - related second information ( a desired UE 
specific DRX value ) to the MME 905 . At this time , the 
second DRX - related second information may include the 
second DRX cycle information desired by the UE . 
[ 0184 ] The UE may transmit a request message to the 
MME at step S940 . Using the request message ( e . g . , the 
ATTACH REQUEST or TAU REQUEST message ) , the UE 
may transmit the first DRX - related second information ( the 
UE specific DRX value ) and the second DRX - related second 
information ( the UE specific eDRX value ) . 
f0185 ] As described above , the first DRX - related second 
information may include cycle information desired by the 
UE for the first DRX , and the second DRX - related second 
information may include cycle information desired by the 
UE for the second DRX . 
( 0186 ] In addition , at step $ 950 , the UE may determine the 
DRX period . 
[ 0187 ] The UE may determine the first DRX cycle ( T ) by 
selecting a smaller value between the first DRX - related first 
information ( the default DRX value ) and the first DRX 
related second information ( the UE specific DRX ) . Also , the 
UE may select , as the second DRX cycle , the second 
DRX - related second information transmitted to the MME . 
Alternatively , the UE may determine the second DRX 
( DRX ) cycle ( T ) by selecting a smaller or larger value 
between the second DRX - related first information and the 
second DRX - related second information ( the UE specific 
eDRX ) . 
[ 0188 ] . If the second DRX - related first information is not 
broadcasted from the eNB , the UE may determine only the 
first DRX cycle ( T ) by using a smaller value between the 
first DRX - related first information ( the typical default DRX 
value ) and the first DRX - related second information ( the UE 
specific DRX ) . 
[ 0189 ] Meanwhile , the MME that receives the request 
message may transmit paging to the eNB at step S960 . At 
this time , together with the paging for the UE , the MME may 
transmit the first DRX - related second information ( the UE 
specific DRX ) and the second DRX - related second infor 
mation ( the UE specific eDRx value ) to the eNB . 
[ 0190 ] However , if the eNB does not broadcast the second 
DRX - related first information , only the first DRX - related 
second information may be included in the paging . 
[ 0191 ] Therefore , the eNB may determine the DRX cycle 
at step S970 . The eNB may determine the DRX cycle ( T ) by 
selecting a smaller value between the first DRX - related first 
information ( the default DRX value ) and the first DRX 
related second information ( the UE specific DRX ) . 
[ 0192 ] In addition , the eNB may determine , as the second 
DRX , the second DRX - related second information received 
from the MME . Alternatively , the eNB may determine the 
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second DRX ( DRX ) cycle ( T ' ) by selecting a smaller or 
larger value between the second DRX - related first informa - 
tion and the second DRX - related second information the 
UE specific eDRX ) . However , if the eNB does not broadcast 
the second DRX - related first information , the process of 
determining the second DRX cycle may be omitted . 
[ 0193 ] Accordingly , using the determined second DRX 
cycle and the first DRX cycle , the UE may perform the DRX 
operation . 
[ 0194 ] Meanwhile , the UE may move and , after perform 
ing cell reselection , camp on a new serving cell . The UE may 
acquire system information broadcasted by the serving cell , 
for example , the first DRX - related first information ( the 
default DRX cycle ) and the paging - related first parameter 
( the nB value ) from the SIB 2 , and the second DRX - related 
first information and the paging - related second parameter 
( the nB ' value ) from the SIB X . At this time , if the following 
two conditions are satisfied , the UE determines to apply the 
second DRX ( DRX ) . 
[ 0195 ] ( 1 ) The second DRX - related second information 
( the UE eDRX ) is transmitted to the MME in the current TA . 
0196 ) ( 2 ) The second DRX - related first information ( or 

the second DRX ( DRX ) parameter ) is included in the 
system information of the current serving cell . 
[ 0197 ] On the other hand , if either of the following con 
ditions is satisfied , the UE does not apply the second DRX 
( DRX ) . 
[ 0198 ] ( 1 ) The second DRX - related second information 
( the UE eDRX ) is not transmitted to the MME in the current 
TA . 
[ 0199 ] ( 2 ) Although the second DRX - related second infor 
mation is transmitted to the MME in the current TA , the 
second DRX - related first information ( or the second DRX 
( DRX ) parameter ) is not included in the system informa 
tion of the current serving cell . 
[ 0200 ] If the UE determines to apply the second DRX 
( DRX ) , the UE may select , as the second DRX cycle , the 
second DRX - related second information transmitted to the 
MME . Alternatively , the UE may determine the second 
DRX cycle ( T ' ) by selecting a smaller or larger value 
between the second DRX - related first information and the 
second DRX - related second information ( Min ( or Max ) 
[ default eDRX , UE eDRX ] ) . 
[ 0201 ) In addition , the UE may determine the first DRX 
cycle ( T ) by selecting a smaller value between the first 
DRX - related first information and the first DRX - related 
second information ( Min [ default DRX , UE DRX ] ) . There 
fore , the UE may determine the PHF by using the second 
DRX cycle ( T ' ) and determine the PF by using the first DRX 
cycle ( T ) . As described above , the UE does not perform the 
paging monitoring in the HF which is not the PHF , and may 
perform the paging monitoring in the PF of the HF which is 
the PHF . 
[ 0202 ] On the other hand , if the UE determines to apply 
the first DRX ( not to apply the second DRX ) , the UE may 
determine the first DRX cycle ( T ) by selecting a smaller 
value between the first DRX - related first information and the 
first DRX - related second information ( Min [ default DRX , 
UE DRX ] ) . At this time , the second DRX cycle ( T ' ) may be 
regarded as 1 ( that is , all the HFs are regarded as the PHF ) , 
or the paging - related second parameter ( nB ' ) may be set as 
the second DRX cycle ( T ) ( likewise , all the HFs may be 
regarded as the PHF ) . Therefore , the UE may perform the 
paging monitoring in the PF of all the HFs . 

[ 0203 ] Thereafter , the MME may receive incoming data 
from the S - GW . If the current TA of target UE to which the 
incoming data is to be transmitted is TAX , and if all serving 
cells of the TAX support the second DRX ( DRX ) , the MME 
may generate a paging message including the first DRX 
related second information ( the UE DRX cycle ) and the 
second DRX - related second information ( the UE specific 
eDRX cycle ) and transmit the generated paging message to 
the eNB . 
[ 0204 ] . If the serving cells of the TA X do not support the 
second DRX ( eDRX ) , or if the second DRX - related second 
information ( the UE specific eDRX value ) is not received 
from the UE , the MME may generate a paging message 
including the first DRX - related second information ( the UE 
DRX cycle ) and transmit it to the eNB . 
[ 0205 ] FIG . 10 is a diagram illustrating a UE operation 
according to the second method of the first embodiment of 
the present invention . 
[ 0206 ] Referring to FIG . 10 , at step S1010 , the UE may be 
powered on , or the tracking area ( TA ) may be changed . 
[ 0207 ] At step S1020 , the UE may acquire system infor 
mation from the eNB . 
[ 0208 ] At step S1030 , the UE that acquires the system 
information may identify whether the system information 
includes the second DRX configuration information . That is , 
the UE may determine whether the system information 
includes the second DRX - related first information and the 
paging - related second parameter ( the nB ' value ) . 
[ 0209 ] If the system information includes the second 
DRX - related first information and the paging - related second 
parameter ( the nB ' value ) , the UE may perform an RRC 
connection establishment process at step S1040 . 
[ 0210 ] After the RRC connection is completed , the UE 
may transmit a request message to the MME at step S1050 . 
If the UE prefers to apply the second DRX ( DRX ) or if the 
UE supports the second DRX , the UE may include the first 
DRX - related second information ( the UE specific DRX ) and 
the second DRX - related second information ( the UE specific 
eDRX value ) in the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) and transmit the 
request message to the MME . As described above , the first 
DRX - related second information may include the first DRX 
cycle information preferred by the UE , and the second 
DRX - related second information may include the second 
DRX cycle information preferred by the UE . The cycle 
information preferred by the UE may mean cycle informa 
tion determined to be applied by the UE . 
[ 0211 ] In addition , at step S1060 , the UE may receive a 
response message ( e . g . , the ATTACH ACCEPT or TAU 
ACCEPT message ) corresponding to the request message 
from the MME . 
[ 0212 ] At step S1070 , the UE that receives the response 
message may perform an RRC connection release process . 
0213 ] At step S1075 , the UE that releases the RRC 
connection may operate by applying the second DRX 
( DRX ) . 
[ 0214 ] For this , at step S1080 , the UE may derive the 
second DRX cycle ( T ' ) and the first DRX cycle ( T ) by using 
the above - described method , and then determine the PHF 
and the PF . This step may be performed before the RRC 
connection release . 
[ 0215 ] In addition , at step S1085 , the UE may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
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[ 0216 ] Meanwhile , if the eNB does not broadcast the 
second DRX - related first information and the paging - related 
second parameter ( nB ' ) at step S1030 , the UE may perform 
only the first DRX ( typical DRX ) process at step S1090 . 
[ 0217 ] FIG . 11 is a diagram illustrating an eNB operation 
according to the second method of the first embodiment of 
the present invention . 
[ 0218 ] Referring to FIG . 11 , at step S1110 , the eNB may 
determine whether all the eNBs and MMEs forming its own 
TA support the second DRX ( DRX ) . 
[ 0219 ] At step S1120 , the eNB may broadcast system 
information . If all the eNBs and MMEs support the second 
DRX , the eNB may broadcast , to the UE , the system 
information including the second DRX - related first infor 
mation and the paging - related second parameter ( nB ' ) as 
well as the first DRX - related first information and the 
paging - related first parameter which are the first DRX 
( typical DRX ) configuration information . 
[ 0220 ] If all the eNBs and MMEs do not support the 
second DRX , the eNB may broadcast the system informa 
tion including only the first DRX ( typical DRX ) configura 
tion information at step S1130 . If the eNB does not support 
the second DRX , the eNB may operate according to the first 
DRX as described with reference to FIG . 4 , and a detailed 
description will be omitted . 
[ 0221 ] If all the eNBs and MMEs support the second 
DRX , the eNB may receive paging for the UE from the 
MME at step S1140 . 
[ 0222 ] At step S1150 , the eNB that receives the paging 
may determine whether the paging information includes the 
second DRX - related second information ( the UE specific 
eDRX value ) . 
[ 0223 ] If the paging information includes the second 
DRX - related second information , the eNB may determine at 
step S1160 the first DRX cycle ( T ) by selecting a smaller 
value between the first DRX - related first information ( the 
default DRX ) and the first DRX - related second information 
( the UE specific DRX value ) . In addition , the eNB may 
select , as the second DRX cycle , the second DRX - related 
second information included in the paging information . 
[ 0224 ] Alternatively , the eNB may determine the second 
DRX ( DRX ) cycle ( T ' ) by selecting a smaller value ( or 
larger value ) between the second DRX - related first infor 
mation and the second DRX - related second information ( the 
UE specific eDRX value ) . 
[ 0225 ] If the paging information does not include the 
second DRX - related second information , the eNB may 
determine at step S1170 the first DRX cycle ( T ) by selecting 
a smaller value between the first DRX - related first informa 
tion ( the default DRX ) and the first DRX - related second 
information ( the UE specific DRX value ) . 
[ 0226 ] Thereafter , at step S1180 , the eNB may transmit the 
paging by calculating the PHF , PF , and PO based on at least 
one of the second DRX cycle information ( T ' ) and the first 
DRX cycle information ( T ) . That is , if the second DRX 
related second information is not included in the paging 
information received from the MME , the eNB may transmit 
the paging by using only the first DRX cycle information . 
Also , if the second DRX - related second information is 
included in the paging information received from the MME , 
the eNB may transmit the paging based on the second DRX 
cycle information ( T ' ) and the first DRX cycle information 
( T ) . 

( 0227 ] Specifically , when the second DRX cycle arrives , 
the eNB may repeatedly transmit the paging in a specific 
period ( PTW ) according to the first DRX cycle . At this time , 
even when the second DRX cycle arrives , the starting point 
of the first DRX cycle may be changed depending on the UE . 
[ 0228 ] FIG . 12 is a diagram illustrating an MME operation 
according to the second method of the second embodiment 
of the present invention . 
[ 0229 ] Referring to FIG . 12 , the MME may receive a 
request message from the UE . At step S1210 , the MME may 
determine whether the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) including the 
second DRX - related second information ( the UE specific 
eDRX ) is received from the UE . 
[ 0230 ] If the request message including the second DRX 
related second information is received , the paging for the UE 
may be triggered at step S1220 . 
[ 0231 ] When the paging is triggered , the MME may 
further provide the second DRX - related second information 
( the UE specific eDRX value ) together with the paging to the 
eNB at step S1230 . That is , the MME may transmit the 
paging including the second DRX - related second informa 
tion to the eNB . 
( 0232 ) If the second DRX - related second information ( the 
UE specific eDRX value ) is not received from the UE , or if 
the MME does not support the second DRX ( DRX ) , the 
MME may perform an operation according to the first DRX 
at step S1240 . That is , the MME may transmit the response 
message to the UE and transmit the paging message includ 
ing the first DRX - related second information to the eNB . 
[ 0233 ] FIG . 13 illustrates a configuration of UE according 
to the present invention . 
[ 0234 ] Referring to FIG . 13 , the UE may include a radio 
frequency ( RF ) processor 1310 , a baseband processor 1320 , 
a storage 1330 , and a controller 1340 . 
[ 0235 ] The RF processor 1310 may perform a function , 
such as band conversion and amplification of a signal , for 
transmitting and receiving the signal through a wireless 
channel That is , the RF processor 1310 may up - convert a 
baseband signal provided from the baseband processor 1320 
into an RF band signal to transmit the RF band signal 
through an antenna , and also down - convert an RF band 
signal received through the antenna into a baseband signal . 
For example , the RF processor 1310 may include a trans 
mitter filter , a receiver filter , an amplifier , a mixer , an 
oscillator , a digital to analog converter ( DAC ) , an analog to 
digital converter ( ADC ) , and the like . Although FIG . 13 
shows only one antenna , the UE may have a plurality of 
antennas . In addition , the RF processor 1310 may include a 
plurality of RF chains . Further , the RF processor 1310 may 
perform beamforming . For the beamforming , the RF pro 
cessor 810 may adjust the phase and size of signals trans 
mitted and received through a plurality of antennas or 
antenna elements . 
[ 0236 ] The baseband processor 1320 may perform a con 
version function between a baseband signal and a bit stream 
in accordance with a physical layer standard of the system . 
For example , in data transmission , the baseband processor 
1320 may create complex symbols by encoding and modu 
lating transmission bit streams . Also , in data reception , the 
baseband processor 1320 may restore reception bit streams 
by demodulating and decoding a baseband signal provided 
from the RF processor 1310 . In case of complying with 
orthogonal frequency division multiplexing ( OFDM ) 
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scheme , in data transmission , the baseband processor 1320 
may generate complex symbols by encoding and modulating 
transmission bit streams , map the complex symbols to 
subcarriers , and construct OFDM symbols through an 
inverse fast Fourier transform ( IFFT ) operation and a cyclic 
prefix ( CP ) insertion . In addition , in data reception , the 
baseband processor 1320 may divide a baseband signal 
provided from the RF processor 1310 into OFDM symbol 
units , restore signals mapped to subcarriers through a fast 
Fourier transform ( FFT ) operation , and restore reception bit 
streams through demodulation and decoding . 
[ 0237 ] The baseband processor 1320 and the RF processor 
1310 may transmit and receive a signal as described above . 
Accordingly , the baseband processor 1320 and the RF 
processor 1310 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , or a communication unit . In 
addition , at least one of the baseband processor 820 and the 
RF processor 1310 may include a plurality of communica 
tion modules to support a plurality of different wireless 
access technologies . Also , at least one of the baseband 
processor 1320 and the RF processor 1310 may include 
different communication modules for processing signals of 
different frequency bands . For example , the different wire 
less access technologies may include a wireless LAN ( e . g . , 
IEEE 802 . 11 ) , a cellular network ( e . g . , LTE ) , and the like . In 
addition , the different frequency bands may include a super 
high frequency ( SHF ) band ( e . g . , 2 . 5 GHz , 5 GHz ) , and a 
millimeter wave ( e . g . , 60 GHz ) band . 
[ 0238 ] The storage 1330 may store a basic program for the 
operation of the UE , an application program , and data such 
as setting information . In particular , the storage 1330 may 
store information associated with a second access node that 
performs wireless communication by using a second wire 
less access technology . Also , the storage 1330 may provide 
the stored data in response to a request of the controller 
1340 . 
[ 0239 ] The controller 1340 may control overall operations 
of the UE . For example , the controller 1340 may transmit 
and receive a signal through the baseband processor 1320 
and the RF processor 1310 . Also , the controller 1340 writes 
and read data to and from the storage 1340 . For this , the 
controller 1340 may include at least one processor . For 
example , the controller 1340 may include a communication 
processor ( CP ) for perform the control for communication 
and an application processor ( AP ) for controlling an upper 
layer such as an application program . According to an 
embodiment of the present invention , the controller 1340 
may control the UE to perform the above - described opera 
tions and procedures of the UE . 
[ 0240 ] Specifically , the controller 1340 may acquire sys 
tem information from the eNB . Also , the controller 1340 
may identify whether the second DRX configuration infor 
mation is included in the system information . That is , the 
controller 1340 may determine whether the second DRX 
related first information and the paging - related second 
parameter ( the nB ' value ) are included in the system infor 
mation . 
[ 0241 ] Also , the controller 1340 may perform an RRC 
connection establishment process . In addition , the controller 
1340 may transmit a request message . The request message 
may include , for example , an attach request message or a 
TAU request message . The controller 1340 may include the 

first DRX - related second information and the second DRX 
related second information in the request message to be 
transmitted to the MME . 
[ 0242 ] In addition , the controller 1340 may receive a 
response message ( e . g . , an ATTACH ACCEPT or TAU 
ACCEPT message ) corresponding to the request message . 
102431 . The controller 1340 may determine whether the 
second DRX - related third information ( the allowed eDRX 
parameter ) is included in the response message . The second 
DRX - related third information ( the allowed eDRX param 
eter ) may include information indicating whether the MME 
supports the second DRX ( DRX ) , or the second DRX cycle 
information ( the eDRX cycle information ) having to be 
applied by the UE . However , according to the second 
method for broadcasting the second DRX configuration 
information at the eNB only when all the eNBs and MMES 
forming one TA support the second DRX , the controller 
1340 may omit a process of determining whether the second 
DRX - related third information is included . 
[ 0244 ] The controller 1340 may perform an RRC connec 
tion release process . The controller 1340 that releases the 
RRC connection may operate by applying the second DRX 
( DRX ) . 
[ 0245 ] Specifically , using the above - described method , the 
controller 1340 may derive the second DRX cycle ( T ' ) and 
the first DRX cycle ( T ) and then determine the PHF and the 
PF . This step may be performed previously before the RRC 
connection release . 
[ 0246 ] In addition , the controller 1340 may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
( 0247 ] On the other hand , if the eNB does not broadcast 
the second DRX - related first information and the paging 
related second parameter ( nB ' ) , or if the MME does not 
transmit the second DRX - related third information ( the 
allowed eDRX parameter , the controller may perform only 
the first DRX ( typical DRX ) process . 
[ 0248 ] FIG . 14A illustrates a block configuration of eNB 
according to the present invention . 
[ 0249 ] As shown in FIG . 14A , the eNB may include an RF 
processor 1410 , a baseband processor 1420 , a backhaul 
communication unit 1430 , a storage 1440 , and a controller 
1450 . 
[ 0250 ] The RF processor 1410 may perform a function , 
such as band conversion and amplification of a signal , for 
transmitting and receiving the signal through a wireless 
channel That is , the RF processor 1410 may up - convert a 
baseband signal provided from the baseband processor 1420 
into an RF band signal to transmit the RF band signal 
through an antenna , and also down - convert an RF band 
signal received through the antenna into a baseband signal . 
For example , the RF processor 1410 may include a trans 
mitter filter , a receiver filter , an amplifier , a mixer , an 
oscillator , a DAC , an ADC , and the like . Although FIG . 9 
shows only one antenna , the first access node may have a 
plurality of antennas . In addition , the RF processor 1410 
may include a plurality of RF chains . Further , the RF 
processor 1410 may perform beamforming . For the beam 
forming , the RF processor 1410 may adjust the phase and 
size of signals transmitted and received through a plurality 
of antennas or antenna elements . 
[ 0251 ] The baseband processor 1420 may perform a con 
version function between a baseband signal and a bit stream 
in accordance with a physical layer standard of the first 
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wireless access technology . For example , in data transmis - 
sion , the baseband processor 1420 may create complex 
symbols by encoding and modulating transmission bit 
streams . Also , in data reception , the baseband processor 
1420 may restore reception bit streams by demodulating and 
decoding a baseband signal provided from the RF processor 
1410 . In case of complying with OFDM scheme , in data 
transmission , the baseband processor 1420 may generate 
complex symbols by encoding and modulating transmission 
bit streams , map the complex symbols to subcarriers , and 
construct OFDM symbols through an IFFT operation and a 
CP insertion . In addition , in data reception , the baseband 
processor 1420 may divide a baseband signal provided from 
the RF processor 1410 into OFDM symbol units , restore 
signals mapped to subcarriers through an FFT operation , and 
restore reception bit streams through demodulation and 
decoding . The baseband processor 1420 and the RF proces 
sor 1410 may transmit and receive a signal as described 
above . Thus , the baseband processor 1420 and the RF 
processor 1410 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , a communication unit , or a 
wireless communication unit . 
[ 0252 ] The backhaul communication unit 1430 may pro 
vide an interface for performing communication with other 
node in the network . That is , the backhaul communication 
unit 1430 may convert a bit stream transmitted from the 
main eNB to another node , e . g . , a sub - eNB , a core network , 
etc . , into a physical signal , and may also convert a physical 
signal received from such other node into a bit stream . 
[ 0253 ] The storage 1440 may store a basic program for the 
operation of the main eNB , an application program , and data 
such as setting information . In particular , the storage 1440 
may store information on a bearer allocated to connected 
UE , a measurement result reported from the connected UE , 
and the like . In addition , the storage 940 may store infor 
mation for determining whether to provide or suspend 
multiple connections to or from the UE . Also , the storage 
1440 may provide the stored data in response to a request of 
the controller 1450 . 
[ 0254 ] The controller 1450 may control overall operations 
of the main eNB . For example , the controller 1450 may 
transmit and receive a signal through the baseband processor 
1420 and the RF processor 1410 or through the backhaul 
communication unit 1430 . Also , the controller 1450 writes 
and read data to and from the storage 1440 . For this , the 
controller 1450 may include at least one processor . Accord 
ing to an embodiment of the present invention , the controller 
1450 may include a multi - connection controller 1452 for 
performing control for providing multiple connections to the 
UE . For example , the controller 1450 may control the eNB 
to perform the above - described operations and procedures . 
[ 0255 ] Specifically , the controller 1450 may determine 
whether the eNB supports the second DRX . 
0256 ) . The controller 1450 may broadcast system infor 

mation . If the eNB supports the second DRX , the controller 
1450 may broadcast , to the UE , the system information 
including the second DRX - related first information and the 
paging - related second parameter ( nB ' ) as well as the first 
DRX - related first information and the paging - related first 
parameter which are the first DRX configuration informa 
tion . 
[ 0257 ] On the other hand , according to the second method , 
in case where all the eNBs and MMEs forming the TA to 
which the eNB belongs support the second DRX ( DRX ) , 

the controller 1450 may broadcast the system information 
including the second DRX configuration information . 
10258 ] . If the eNB does not support the second DRX , the 
controller 1450 may broadcast the system information 
including only the first DRX configuration information . If 
the eNB does not support the second DRX , the controller 
1450 may operate according to the first DRX . 
[ 0259 ] If the eNB supports the second DRX , the controller 
1450 may receive paging for specific UE from the MME . 
10260 ] In addition , the controller 1450 may determine 
whether the paging information includes the second DRX 
related third information ( the allowed eDRX parameter ) . 
10261 ] If the paging information includes the second 
DRX - related third information , the controller 1450 may 
determine the first DRX cycle ( T ) by selecting a smaller 
value between the first DRX - related first information ( the 
default DRX ) and the first DRX - related second information 
( the UE specific DRX value ) . In addition , the controller 
1450 may select , as the second DRX cycle , the second DRX 
cycle information indicated by the second DRX - related third 
information included in the paging information . 
[ 0262 ] Alternatively , the controller 1450 may determine 
the second DRX ( DRX ) cycle ( T ' ) by selecting a smaller 
value ( or larger value ) between the second DRX - related first 
information and the second DRX - related third information 
( the allowed eDRX parameter ) received from the MME . 
[ 0263 ] If the paging information does not include the 
second DRX - related third information , the controller 1450 
may determine the first DRX cycle ( T ) by selecting a smaller 
value between the first DRX - related first information ( the 
default DRX ) and the first DRX - related second information 
( the UE specific DRX value ) . 
[ 02641 On the other hand , according to the second method , 
the controller 1450 may determine whether the second 
DRX - related second information is included in a paging 
message . Therefore , if the second DRX - related second 
information is included in the paging message , the controller 
1450 may select , as the second DRX cycle , the second 
DRX - related second information . Alternatively , the control 
ler 1450 may determine the second DRX ( DRX ) cycle ( T ' ) 
by selecting a smaller value ( or larger value ) between the 
second DRX - related first information and the second DRX 
related second information ( the UE specific eDRX value ) . 
Also , the controller 1450 may determine the first DRX cycle 
( T ) by selecting a smaller value between the first DRX 
related first information ( the default DRX ) and the first 
DRX - related second information ( the UE specific DRX 
value ) . 
0265 ] Thereafter , the controller 1450 may transmit the 
paging by calculating the PHF , PF , and PO based on at least 
one of the second DRX cycle ( T ' ) and the first DRX cycle 
( T ) . That is , if the second DRX - related third information ( in 
case of the first method ) or the second DRX - related second 
information ( in case of the second method ) is not included 
in the paging information received from the MME , the 
controller 1450 may transmit the paging by using only the 
first DRX cycle . Also , if the second DRX - related third 
information ( in case of the first method ) or the second 
DRX - related second information ( in case of the second 
method ) is included in the paging information received from 
the MME , the controller 1450 may transmit the paging based 
on the second DRX cycle ( T ' ) and the first DRX cycle ( T ) . 
Specifically , when the second DRX cycle arrives , the con 
troller 1450 may repeatedly transmit the paging in a specific 
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UE may not receive the paging in the preceding MP . 
Therefore , a method for notifying whether the system infor 
mation is changed is needed . 

period ( PTW ) according to the first DRX cycle . At this time , 
even when the second DRX cycle arrives , the starting point 
of the first DRX cycle may be changed depending on the UE . 
[ 0266 ] FIG . 14B is a diagram illustrating a configuration 
of an MME according to an embodiment of the present 
invention . 
[ 0267 Referring to FIG . 14B , the MME may include a 
transceiver 1470 , a controller 1471 , and a storage 1472 . 
[ 0268 ] The transceiver 1470 may transmit and receive a 
signal to and from other network entity . The transceiver 
1470 may receive a request message from the UE , transmit 
a response message to the UE , and transmit a paging 
message to the eNB . 
[ 0269 ] The controller 1471 may receive a request message 
from the UE . The controller 1471 may determine whether 
the request message ( the ATTACH REQUEST or TAU 
REQUEST message ) including the second DRX - related 
second information ( the UE specific eDRX ) is received from 
the UE . 
[ 0270 ] If the request message including the second DRX 
related second information is received , the controller 1471 
may determine whether the MME can support the second 
DRX ( DRX ) . 
[ 0271 ] However , in case of the second method , the con 
troller 1471 may omit the above step . 
[ 0272 ] The controller 1471 may transmit a response mes 
sage to the UE . At this time , the controller 1471 may include 
the second DRX - related third information ( the allowed 
eDRX parameter ) in the response message and transmit it to 
the UE . Alternatively , in case of the second method , the 
controller 1471 may include the second DRX - related second 
information in the response message and transmit it to the 
UE . 
[ 0273 ] In addition , when the paging is triggered , the 
controller 1471 may further provide the second DRX - related 
third information ( the allowed eDRX parameter ) together 
with the paging to the eNB . That is , the controller 1471 may 
transmit the paging including the second DRX - related third 
information to the eNB . Alternatively , in the second method , 
the controller 1471 may further provide the second DRX 
related second information ( the UE specific eDRX value ) 
together with the paging to the eNB . That is , the controller 
1471 may transmit the paging including the second DRX 
related second information to the eNB . 
[ 0274 ] If the second DRX - related third information ( in 
case of the first method ) or the second DRX - related second 
information ( in case of the second method ) is not received 
from the UE , or if the MME does not support the second 
DRX ( DRX ) , the controller 1471 may perform an operation 
according to the first DRX . That is , the controller 1471 may 
transmit the response message to the UE and transmit the 
paging message including the first DRX - related second 
information to the eNB . 
[ 0275 ] Meanwhile , in case where the UE operates accord 
ing to the second DRX having the second DRX cycle , a 
problem may occur when the system information is 
changed . Specifically , a modification period ( MP ) may be 
set in the UE that operates in the DRX mode . If the system 
information is updated in the ( m + 1 ) - th MP , the eNB may 
notify a change of the system information to the UE in the 
preceding MP through a paging message . However , in case 
of the second DRX , the cycle of DRX may be extended and 
thus be longer than the maximum value of the MP , and the 

Second Embodiment 
[ 0276 ] FIG . 15 is a diagram illustrating a process of 
changing system information . 
[ 0277 ] The system information broadcasted by the eNB 
may be changed , based on a modification period ( MP ) . 
Excepting some system information , the eNB may broadcast 
newly changed system information from a start point of each 
MP . Also , in the MP before the newly changed system 
information is broadcasted , the eNB may notify the UEs that 
the changed system information will be broadcasted from 
the next MP . For example , if the changed system informa 
tion is broadcasted from the ( n + 1 ) - th MP 1520 , the eNB may 
notify , in the preceding n - th MP , the UEs that the system 
information will be changed from the next MP . 
[ 0278 ] Using the paging message , the eNB may notify 
whether the system information is changed . In order to 
check whether the system information is changed , the UE 
should receive the paging at least once within the MP . If a 
system information change indicator ( systemInfo Modifica 
tion IE ) is included in the paging message , it means that 
newly updated system information will be transmitted from 
the next period of the MP in which the paging is transmitted . 
For example , the system information change indicator may 
be formed of one bit . 
[ 0279 ] Excepting some system information , when the sys 
tem information is changed , the eNB may increase , by one , 
system information change related information ( hereinafter , 
systemInfoValueTag , valuetag , etc . may be used alterna 
tively ) included in the SIB1 . The system information change 
related information ( systemInfoValueTag ) may be used for 
the UE , which camps on again from the out - of - coverage 
state , to determine whether the system information stored 
therein is identical with the system information currently 
being broadcasted . Using the paging message or the sys 
temInfoValue Tag of the SIB1 , the UE may determine 
whether the system information is changed . 
[ 0280 ] However , if the DRX cycle is extended longer than 
the maximum value of the MP so as to reduce power 
consumption , the UE may not receive the paging within the 
MP . In this case , the UE cannot check whether the system 
information is newly updated . In addition , when the system 
information is changed , the UE may not receive the paging 
message because the configuration information for the pag 
ing message is changed . Therefore , a method for solving this 
problem is needed . 
[ 0281 ] This embodiment is characterized in that , for the 
second DRX ( DRX ) UE , depending on the type of the 
system information , a method for including the system 
information change indicator in the paging and notifying it 
to the UE is applied in case of the update of the specific 
system information , and a method for checking ( on - demand 
SIB1 checking ) the update of the other system information 
by using the system information change related information 
is applied . 
[ 0282 ] In the present invention , the UE that operates in the 
first DRX mode may be notified of the change of the system 
information through a first system information change indi 
cator ( systemInfoModification - DRX ) , and the UE that oper 
ates in the second DRX mode may be notified of the change 
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of the system information through a second system infor - 
mation change indicator ( systemInfoModification - eDRX ) . 
[ 0283 ] Specifically , if the first system information is 
updated in the ( m + 1 ) - th MP , the paging message may be 
transmitted through all available PFs and POs of all avail 
able PHFs after the ( m + 1 ) - th MP . If the second system 
information is updated in the ( m + 1 ) - th MP , the eNB does not 
transmit a separate paging message for the second DRX 
( DRX ) UE . In this case , when the UE triggers the RRC 
connection , the UE may check the system information 
change related information ( ValueTag information ) con 
tained in the SIB1 and thereby determine whether the system 
information is updated . As described above , the PO refers to 
a subframe for transmitting the paging message in the PF . 
The eNB may transmit the paging message in the PO of the 
corresponding PF . In the present invention , it may be rep 
resented that the paging message is transmitted in the PF and 
PO , in the PF / PO , in the PF , or in the PO . 
[ 0284 ] In the present invention , the system information 
( SI ) necessary for receiving the paging message at the UE 
may be defined as first system information . When the paging 
message is used to indicate whether the SI is updated , a 
messaging message should be transmitted for a long time . 
Therefore , in order to reduce the signaling overhead caused 
by this , most update of the SI complies with a method for 
using the system information change related information 
when the RRC connection of the UE is triggered . 
[ 0285 ] However , in order to determine whether an RRC 
connection establishment is performed , the UE should be 
able to receive the paging message at a minimum . Therefore , 
only when the system information necessary for receiving 
the paging message is updated , this update may be notified 
to the UE through the paging message . In the present 
invention , system information other than the first system 
information may be defined as the second system informa 
tion . 
[ 0286 ] The first system information may include system 
information related to reception of the paging message and 
to mobility . For example , the first system information may 
include cell access related information ( CellAccessRelate 
dInfo ) , paging control channel configuration information 
( PCCH - config ) , cell list information ( intraFreqNeighCell 
List ) , and the like . The second system information may 
include system information related to the RRC connection 
configuration , for example , access barring configuration 
information ( AC - BarringConfig ) , random access control 
channel configuration information ( RACH - config ) , and the 
like . 
[ 0287 ) Details of the first system information and the 
second system information will be described later . 
[ 0288 ] When the first system information is updated in the 
( m + 1 ) - th MP , the eNB may transmit the paging message 
through all available Pos of all available PFs in the m - th MP 
for the first DRX ( typical DRX ) UE . In addition , for the 
second DRX ( DRX ) UE , the eNB may transmit the paging 
message through all available POs of all available PFs in all 
available PHFs after the MP [ m + 1 ] . 
[ 0289 ] In this case , DRX parameters ( configurable param 
eter ) may be introduced to control the number of available 
PHFs , available PFs , and available POs . In the DRX param 
eters , the parameter for the first DRX ( typical DRX ) and the 
parameter for the second DRX ( DRX ) may be configured 
independently . Therefore , the PF and PO for the first DRX 

( typical DRX ) and the PF and PO for the second DRX 
( eDRX ) may be configured in different radio frames or 
subframes . 
[ 0290 ] The DRX parameters ( configurable parameter ) 
may include the paging - related first parameter ( nB ) . In the 
present invention , the paging - related first parameter ( nB ) for 
typical PF and PO , the paging - related second parameter 
( nB ' ) for the PF and PO applied to the second DRX ( DRX ) , 
and the paging - related third parameter ( nB " ) for the PHF 
may be defined individually . In the present invention , one of 
the following signaling options may be used . 

[ 0291 ] Case 1 : The eNB may transmit the paging 
related first parameter ( nB ) and the first DRX - related 
first information ( default DRX cycle ) through the SIB2 
and also transmit the second DRX - related first infor 
mation through the SIBx . 

[ 0292 ] Therefore , the UE may derive the PHF by using the 
paging - related first parameter ( nB ) and the first DRX - related 
first information ( default DRX cycle ) and also derive the PF 
and PO by using the paging - related first parameter ( nB ) and 
the first DRX - related first information ( default DRX cycle ) . 
[ 0293 ] The case 1 is characterized by applying the same 
paging - related first parameter ( nB ) to the first DRX ( typical 
DRX ) and the second DRX ( eDRX ) , and has a disadvantage 
of being incapable of optimizing the number of PHFs . 

[ 0294 Case 2 - 1 : The eNB may transmit the paging 
related first parameter ( nB ) and the first DRX - related 
first information ( default DRX cycle ) through the SIB2 , 
and also transmit the paging - related second parameter 
( nB ' ) and the second DRX - related first information 
through the SIBx . 

[ 0295 ] Therefore , the UE may derive the PHF by using the 
paging - related second parameter ( nB ' ) and the second DRX 
related first information . Also , the UE may derive the PF and 
PO by using the paging - related first parameter ( nB ) and the 
first DRX - related first information ( default DRX cycle ) . 
[ 0296 ] Accordingly , in the case 2 - 1 , it is possible to 
optimize the number of PHFs by appropriately adjusting the 
paging - related second parameter ( nB ' value ) . However , it is 
impossible to optimize the number of PFs . 

[ 0297 ] Case 2 - 2 : The eNB may transmit the paging 
related first parameter ( nB ) and the first DRX - related 
first information ( default DRX cycle ) through the SIB2 , 
and also transmit the paging - related second parameter 
( nB ' ) and the second DRX - related first information 
through the SIBx . 

[ 0298 ] Therefore , the UE may derive the PHF by using the 
paging - related second parameter ( nB ' ) and the second DRX 
related first information . Also , the UE may derive the PF and 
PO by using the paging - related second parameter ( nB ' ) and 
the first DRX - related first information ( default DRX cycle 
for eDRX UE ) . 
[ 0299 ] Accordingly , in the case 2 - 2 , it is possible to 
optimize the number of PHFs and the number of PFs by 
appropriately adjusting the paging - related second parameter 
( nB ' value ) . However , individual optimization is not pos 
sible . 

[ 0300 ] Case 3 : The eNB may transmit the paging 
related first parameter ( nB ) and the first DRX - related 
first information ( default DRX cycle ) through the SIB2 , 
and also transmit the paging - related second parameter 
( nB ' ) , the paging - related third parameter ( nB " ) , and the 
second DRX - related first information through the 
SIBx . 
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[ 0301 ] Therefore , the UE may derive the PHF by using the 
paging - related second parameter ( nB ' ) and the second DRX 
related first information . Also , the UE may derive the PF and 
PO by using the paging - related third parameter ( nB " ) and 
the first DRX - related first information ( default DRX cycle 
for eDRX UE ) . 
[ 0302 ] Accordingly , in the case 3 , it is possible to optimize 
the number of PHFs by appropriately adjusting the paging 
related second parameter ( nB ' value ) . Also , it is possible to 
optimize the number of PFs by appropriately adjusting the 
paging - related third parameter ( nB " value ) . 
[ 0303 ] When the second system information is updated in 
the ( m + 1 ) - th MP , the eNB may transmit the paging message 
through all available POs of all available PFs in the m - th MP 
for the first DRX ( typical DRX ) UE . However , the eNB may 
not transmit a separate paging message for the second DRX 
( DRX ) UE . Instead , when an actual RRC connection is 
required , the second DRX ( DRX ) UE may acquire the MIB 
and the SIB1 , check the system information change related 
information ( systemInfoValueTag information ) included in 
the SIB 1 to identify whether the system information is 
updated , and update the system information . 
[ 0304 ] FIG . 16A is a diagram illustrating a method for 
notifying changed system information to UE according to a 
second embodiment of the present invention . 
[ 0305 ] Referring to FIG . 16A , the UE that operates by 
applying the second DRX ( DRX ) may perform paging 
monitoring only in a PHF 1611 , based on a hyper SFN . In 
the PHF , the UE may receive paging in a PF and a PO 
derived by applying typical or separate DRX parameters . 

1618 for notifying the first SI update . At this time , the PF and 
PO 1619 in the PHF may be derived by applying typical or 
separate DRX parameters . 
[ 0309 ] The first SI may include system information related 
to reception of the paging message and to mobility . For 
example , the first SI may include cell access related infor 
mation ( CellAccessRelatedInfo ) , paging control channel 
configuration information ( PCCH - config ) , cell list informa 
tion ( intraFreqNeighCellList ) , and the like . 
[ 0310 ] The reason to update the first SI as soon as possible 
by using the paging is that the UE being in an idle mode is 
related to the paging reception and mobility that should 
maintain the newest information . 
[ 0311 ] Besides , the UE may check the system information 
change related information ( ValueTag information ) included 
in the SIB 1 before actually attempting the RRC connection , 
and thereby determine whether the second SI is updated . The 
second SI may include system information related to the 
RRC connection configuration , for example , access barring 
configuration information ( AC - BarringConfig ) , random 
access control channel configuration information ( RACH 
config ) , and the like . The second SI need not maintain the 
newest information until the UE actually attempts the con 
nection . Therefore , the eNB may notify the second SI update 
by using the SIB1 rather than using the paging . 
[ 0312 ] The representative first SI is paging control channel 
configuration information ( PCCH - config IE ) . This informa 
tion may be included in the SIB2 and broadcasted . 
[ 0313 ] The PCCH - config IE may include configuration 
information as shown in Table 1 below . 

TABLE 1 
PCCH - Config : = 

defaultPagingCycle 
SEQUENCE { + 

ENUMERATED { 
rf32 , rf64 , rf128 , rf256 } , 

ENUMERATED { 
fourt , twoT , oneT , halft , quarterT , oneEighthT , + 
oneSixteenthT , one Thirty SecondT } * 

nB 

} 
PCCH - Config - v1310 : : = 

paging - narrowBands - r13 
mpdoch - NumRepetition - Paging - r13 

r256 ) , 
nB - v1310 

SEQUENCE { 
INTEGER ( 1 . . maxAvailNarrowBands - r13 ) , oh ! 
ENUMERATED { r1 , r2 , r4 , r8 , r16 , r32 r64 , r128 , 
ENUMERATED { one64thT , one128thT , one256thT } 

OPTIONAL - - 
Need OR 

[ 0306 ] Meanwhile , system information ( SI ) update 1613 
may occur in a time interval 1612 other than the PHF . If the 
updated SI is broadcasted from the ( m + 1 ) - th MP 1615 , the 
eNB may send SI update notification 1616 to the UEs in the 
m - th MP 1614 by using the paging . 
[ 0307 ] However , the UE that applies the second DRX 
( DRX ) may not receive the paging because of being not the 
PHF in the corresponding time , and may not determine 
whether the SI is updated . Therefore , as described above , the 
eNB may operate differently depending on the type of the 
updated SI . 
[ 0308 ] Specifically , when the first SI is updated , the eNB 
may transmit a paging message for notifying the first SI 
update in the extended MP . Specifically , during a certain 
period , e . g . , the ( m + x ) - th MP 1617 , in the upcoming PHF 
1611 after the SI update , the eNB may transmit the paging 

[ 0314 ] The default paging cycle ( defaultPagingCycle ) 
may indicate a cell specific paging cycle . The paging - related 
first parameter ( nB ) is a variable used to derive the paging 
frame ( PF ) . 
[ 0315 ] In addition , in the machine type communication 
( MTC ) technology , the eNB may repeatedly transmit a 
machine type physical downlink control channel ( MPD 
CCH ) for indicating paging and a paging message in a 
plurality of narrow bands , and related configuration infor 
mation may be included in the PCH - config . 
[ 0316 ] The paging - narrowband may be used to indicate 
the narrowband used for the paging , and the range of the 
paging - related first parameter ( nB value ) may be extended in 
consideration of repeated transmission . 

[ 0317 ] Therefore , if a related cell supports the MTC , and 
if information of PCCH - Config - v1310 IE is changed , the 
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present invention is characterized in that the eNB broadcasts 
a need of SI update by using the paging message . 
[ 0318 ] In addition , when the subframe bitmap related 
information ( fdd - DownlinkOrTddSubframeBitmapLC - r13 ) 
and the hopping related information ( si - HoppingConfig 
Common - r13 ) included in the SIB1 are changed , the present 
invention is characterized in that the eNB broadcasts a need 
of SI update by using the paging message . 
[ 0319 ] The fdd - DownlinkOrTddSubframeBitmapLC - r13 
may include subframe information that can be used by the 
UE that applies the MTC technology . Since the paging 
message delivered to the MTC UE is transmitted only in the 
subframe , this information is necessary for the UE to receive 
the paging message . 
[ 0320 ] The si - HoppingConfigCommon - r13 may indicate 
whether the SI message and the paging message perform 
frequency hopping ( frequency shift when transmitting a 
message ) . If there is no such information , the UE will have 
to perform blind decoding for all possible frequencies . Thus , 
this information is necessary for the UE to receive the 
paging message . 

[ 0326 ] Referring to FIG . 17 , at step S1705 , the UE may be 
powered on , or the tracking area ( TA ) may be changed . 
[ 0327 ] At step S1710 , the UE may acquire system infor 
mation from the eNB . 
10328 ] . At step S1715 , the UE that acquires the system 
information may identify whether the system information 
includes the second DRX configuration information . That is , 
the UE may determine whether the system information 
includes the second DRX - related first information and the 
paging - related second parameter ( the nB ' value ) . 
10329 ) Depending on cases described above , the second 
DRX configuration information ( or the second DRX 
( DRX ) parameter value ) included in the SIBx may be 
different . That is , in the case 1 , the second DRX - related first 
information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 

bandwidth Reduced AccessRelatedInfo - r13 
si - WindowLength - BR - r13 

SEQUENCE 
ENUMERATED * * 

ms20 , ms40 , ms60 , ms80 , ms120 , 4h ! 
ms160 , ms200 , spare } , * 

ENUMERATED { everyRF , every2nd RF , every4thRF , 
every 8thRF ) , 

SchedulingInfolist - BR - r13 OPTIONAL , - - 

si - Repetition Pattern - r13 
scheduling InfoList - BR - r13 

Need OR 
fdd - DownlinkOrTddSubframeBitmapLC - r13 

subframePattern10 - r13 
subframePattern40 - r13 

CHOICE { + 
BIT STRING ( SIZE ( SIZE ( 10 ) ) , 4 ) 
BIT STRING ( SIZE ( SIZE ( 40 ) ) . 

OPTIONAL , - - 

BIT STRING ( SIZE ( 10 ) ) OPTIONAL , - - 
Need OP 

fdd - UplinkSubframeBitmapLC - r13 
Need OP 

startSymbolLC - r13 
si - HoppingConfigCommon - r13 
si - Validity Time - r13 

Need OP 
systemInfoValueTagList - r13 

Need OR 

INTEGER ( 1 . . 4 ) , Mh 
ENUMERATED { on , off } , 
ENUMERATED { true } OPTIONAL , 
SystemInfo ValueTagList - r13 OPTIONAL - - 

OPTIONAL , - - Cond BW 
reduced 

[ 0321 ] FIG . 16B is a diagram illustrating a modification 
period according to the second embodiment of the present 
invention . 
[ 0322 ] FIG . 16B is a diagram illustrating a method for 
extending the modification period ( MP ) so as to receive 
paging even when a very long DRX cycle is applied . 
[ 0323 ] The MP may be extended so that at least one DRX 
timing is included in one MP 1621 . That is , the MP 1621 
may be set longer than the second DRX cycle 1620 . In this 
case , the paging 1622 for SI change notification may be 
transmitted at the paging occasion during the extended MP , 
and the UE may receive it at least once 1623 . 
[ 0324 ] The MP value may be provided to the UE through 
SI ( e . g . , SIB2 ) . Also , this MP may be operated separately 
from typical MP . Accordingly , when the MP is separately 
operated in the present invention , the typical MP may be 
referred to as the first MP , and the extended MP may be 
referred to as the second MP . 
[ 0325 ] FIG . 17 is a diagram illustrating a UE operation 
according to the second embodiment of the present inven 

[ 0330 ] If the second DRX - related first information and the 
paging - related second parameter ( the nB ' value ) are 
included in the system information , the UE may perform an 
RRC connection establishment process at step S1720 . 
[ 0331 ] After the RRC connection is completed , the UE 
may transmit a request message to the MME at step S1725 . 
If the UE prefers to apply the second DRX ( DRX ) or if the 
UE supports the second DRX , the UE may include the first 
DRX - related second information ( the UE specific DRX ) and 
the second DRX - related second information ( the UE specific 
eDRX value ) in the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) and transmit the 
request message to the MME . As described above , the first 
DRX - related second information may include the first DRX 
cycle information preferred by the UE , and the second 
DRX - related second information may include the second 
DRX cycle information preferred by the UE . The cycle 
information preferred by the UE may mean cycle informa 
tion determined to be applied by the UE . tion . 
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[ 0332 ] In addition , at step S1730 , the UE may receive a 
response message ( e . g . , the ATTACH ACCEPT or TAU 
ACCEPT message ) corresponding to the request message 
from the MME . 
[ 0333 ] At step S1735 , the UE that receives the response 
message may determine whether the second DRX - related 
third information ( the allowed eDRX parameter ) is included 
in the message . The second DRX - related third information 
( the allowed DRX parameter ) may include information 
indicating whether the MME supports the second DRX 
( DRX ) , or the second DRX cycle information ( the eDRX 
cycle information ) having to be applied by the UE . 
[ 0334 ] When the response message includes the second 
DRX - related third information , the UE may perform an 
RRC connection release process at step S1740 . 
[ 0335 ] At step S1745 , the UE that releases the RRC 
connection may operate by applying the second DRX 
( DRX ) . 
10336 ) . For this , at step S1750 , the UE may derive the 
second DRX cycle ( T ' ) and the first DRX cycle ( T ) by using 
the above - described method , and then determine the PHF 
and the PF . This step may be performed before the RRC 
connection release . 
[ 0337 ] In addition , at step S1755 , the UE may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
[ 0338 ] In this case , the modification period ( MP ) may be 
extended so that the paging message can be received even 
when a very long DRX cycle is applied to the second DRX . 
The MP may be extended so that at least one second DRX 
timing is included in one MP , and the UE may receive the 
paging at least once in the MP . 
[ 0339 ] The paging message may include the second sys 
tem information change indicator which is an indicator for 
notifying an update of the first system information . 
[ 0340 ] If the paging message includes the second system 
information change indicator , the UE may receive the first 
system information being broadcasted currently . 
[ 0341 ] Thereafter , the UE may trigger the RRC connection 
at step S1760 . 
10342 ] After the RRC connection is triggered , the UE may 
sequentially receive the MIB and the system information 
( e . g . , SIB1 , SIBx ) at step S1765 . 
[ 0343 ] At step S1770 , the UE that receives the system 
information may identify the system information change 
related information ( systemInfoValueTag or system Info 
ValueTagExt value ) in the SIB 1 . 
[ 0344 ] At step S1775 , the UE that identifies the system 
information change related information may determine 
whether the value of the identified information ( IE ) is 
different from the stored value . 
[ 0345 ] If the identified information is not different from 
the information stored in the UE , the UE does not need to 
update the second system information . 
[ 0346 ] On the other hand , the identified information is 
different from the information stored in the UE , the UE may 
receive at step S1780 the second system information being 
currently broadcasted by the eNB . 
[ 0347 ] If the eNB does not broadcast the second DRX 
related first information and the paging - related second 
parameter ( nB ' ) at step S1715 , or if the MME does not 
transmit the second DRX - related third information ( the 

allowed eDRX parameter ) at step S1735 , the UE may 
perform only the first DRX ( typical DRX ) process at step 
S1780 . 
[ 0348 ] FIG . 18A is a diagram illustrating an eNB opera 
tion in the present invention . 
[ 0349 ] Referring to FIG . 18A , at step S1810 , the eNB may 
determine whether the eNB supports the second DRX 
( DRX ) . 
[ 0350 ] At step S1811 , the eNB may broadcast system 
information ( SI ) . If the eNB supports the second DRX , the 
eNB may broadcast , to the UE , the SI including the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) as well as the first DRX - related first infor 
mation and the paging - related first parameter which are the 
first DRX ( typical DRX ) configuration information . 
10351 ] Specifically , in the case 1 , the second DRX - related 
first information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 
[ 0352 ] If the eNB does not support the second DRX , the 
eNB may broadcast the SI including only the first DRX 
( typical DRX ) configuration information at step S1812 . If 
the eNB does not support the second DRX , the eNB may 
operate according to the first DRX as described with refer 
ence to FIG . 4 , and a detailed description will be omitted . 
[ 0353 ] If the eNB supports the second DRX , the eNB may 
determine at step S1813 whether the SI is updated . 
[ 0354 ] If the SI is updated , the eNB may determine at step 
S1814 whether the updated SI includes the first SI . 
03551 . If the updated SI includes the first SI , the eNB may 
derive PHF , PF and PO at step S1815 . 
[ 0356 ] Thereafter , at step S1816 , the eNB may transmit to 
the UE the paging message indicating whether the SI is 
updated . The eNB may transmit the paging message includ 
ing the second SI change indicator indicating whether the SI 
is updated , based on the calculated PHF , PF and PO , to the 
UEs that operate by applying the second DRX ( DRX ) . That 
is , the eNB may transmit the paging message including the 
second SI change indicator to the UE at the paging occasion 
( PO ) within the modification period ( MP ) . 
[ 0357 ] Thereafter , at step S1817 , the eNB may increase 
the systemInfoValueTag and the second SI change related 
information ( systemInfoValueTagExt ) by one . Alternatively , 
the eNB may increase the value of the systemInfoValueTag 
by one and then , if wraparound occurs , increase the system 
InfoValueTagExt by one . 
[ 0358 ] Also , even when the updated SI is not included in 
the first SI ( i . e . , included in the second SI related to the RRC 
connection ) , the eNB may increase the values of the sys 
temInfoValue Tag and the systemInfoValue TagExt included 
in the SI change related information by one . Alternatively , 
the eNB may increase the value of the systemInfoValueTag 
by one and then , if wraparound occurs , increase the system 
InfoValueTagExt by one . 
[ 0359 ] Thereafter , at step S1818 , the eNB may broadcast 
the SI ( e . g . , SIB1 ) including the changed SI change related 
information ( IE value ) . The eNB may broadcast the updated 
SI from a specific time point ( e . g . , the time point when 
H - SFN mod 256 = 0 ) . 
[ 0360 ] FIG . 18B is a diagram illustrating another eNB 
operation in the present invention . 

                                     Ex. 1024 
APPLE INC. / Page 52 of 64



US 2018 / 0234917 A1 Aug . 16 , 2018 

[ 0361 ] Referring to FIG . 18B , at step S1820 , the eNB may 
determine to update the SI . At this time , the eNB may decide 
to update some or all of the SI . 
10362 ] . At step S1821 , the eNB may determine whether the 
eNB supports the second DRX ( extended DRX cycle ) . 
[ 0363 ) If the eNB does not support the second DRX , the 
eNB may perform the SI update according to the first DRX 
( typical technology ) at step S1822 . 
[ 0364 ] On the other hand , if the eNB supports the second 
DRX , the eNB may determine at step S1823 whether the 
service coverage extension function is supported in the MTC 
technology . 
[ 0365 ] . If the eNB does not support the service coverage 
extension function in the MTC technology , the eNB may 
determine at step S1824 whether the changed SI includes at 
least paging control channel configuration information 
( PCCH - config ) . 
[ 0366 ] If the changed SI includes the PCCH - config , the 
eNB may transmit at step S1825 the paging message or 
PDCCH including the second SI change indicator ( or SI 
update indicator ) to the UE in order to notify whether the SI 
is updated . 
[ 0367 ] On the other hand , if the changed SI does not 
include the PCCH - config , the eNB may skip step S1825 . 
10368 ] . Thereafter , at step S1826 , the eNB may broadcast 
the updated SI in the second DRX acquisition period . At this 
time , the eNB may broadcast the updated SI at the time point 
when the H - SFN mod 256 = 0 is satisfied . 
[ 0369 ] Meanwhile , if the eNB supports the service cov 
erage extension function in the MTC technology , the eNB 
may determine at step S1827 whether the changed SI 
includes at least one of the paging channel configuration 
information ( pcch - config ) , the subframe bitmap related 
information ( fdd - DownlinkOrTddSubframeBitmapLC - r13 ) , 
and the hopping related information ( si - HoppingConfig 
Common - r13 ) . 
10370 ] If at least one of the above information is included 
in the changed SI , the eNB may transmit at step S1828 the 
paging message or ( M ) PDCCH including the second SI 
change indicator ( or SI update indicator ) to the UE in order 
to notify whether the SI is updated . 
[ 0371 ] However , if at least one of the above information is 
not included in the changed SI , the eNB may skip step 
S1828 . 
[ 0372 ] Thereafter , at step S1829 , the eNB may broadcast 
the updated SI in the second DRX acquisition period . At this 
time , the eNB may broadcast the updated SI at the time point 
when the H - SFN mod 256 = 0 is satisfied . 
[ 0373 ] FIG . 19 illustrates a block configuration of UE 
according to the present invention . 
[ 0374 ] Referring to FIG . 19 , the UE may include a radio 
frequency ( RF ) processor 1910 , a baseband processor 1920 , 
a storage 1930 , and a controller 1940 . The RF processor 
1910 may perform a function , such as band conversion and 
amplification of a signal , for transmitting and receiving the 
signal through a wireless channel That is , the RF processor 
1910 may up - convert a baseband signal provided from the 
baseband processor 1920 into an RF band signal to transmit 
the RF band signal through an antenna , and also down 
convert an RF band signal received through the antenna into 
a baseband signal . For example , the RF processor 810 may 
include a transmitter filter , a receiver filter , an amplifier , a 
mixer , an oscillator , a digital to analog converter ( DAC ) , an 
analog to digital converter ( ADC ) , and the like . Although the 

drawing shows only one antenna , the UE may have a 
plurality of antennas . In addition , the RF processor 810 may 
include a plurality of RF chains . Further , the RF processor 
810 may perform beamforming . For the beamforming , the 
RF processor 810 may adjust the phase and size of signals 
transmitted and received through a plurality of antennas or 
antenna elements . The baseband processor 1920 may per 
form a conversion function between a baseband signal and 
a bit stream in accordance with a physical layer standard of 
the system . For example , in data transmission , the baseband 
processor 1920 may create complex symbols by encoding 
and modulating transmission bit streams . Also , in data 
reception , the baseband processor 1920 may restore recep 
tion bit streams by demodulating and decoding a baseband 
signal provided from the RF processor 1910 . In case of 
complying with orthogonal frequency division multiplexing 
( OFDM ) scheme , in data transmission , the baseband pro 
cessor 1920 may generate complex symbols by encoding 
and modulating transmission bit streams , map the complex 
symbols to subcarriers , and construct OFDM symbols 
through an inverse fast Fourier transform ( IFFT ) operation 
and a cyclic prefix ( CP ) insertion . In addition , in data 
reception , the baseband processor 1920 may divide a base 
band signal provided from the RF processor 1910 into 
OFDM symbol units , restore signals mapped to subcarriers 
through a fast Fourier transform ( FFT ) operation , and restore 
reception bit streams through demodulation and decoding . 
The baseband processor 1920 and the RF processor 1910 
may transmit and receive a signal as described above . 
Accordingly , the baseband processor 1920 and the RF 
processor 1910 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , or a communication unit . In 
addition , at least one of the baseband processor 1920 and the 
RF processor 1910 may include a plurality of communica 
tion modules to support a plurality of different wireless 
access technologies . Also , at least one of the baseband 
processor 1920 and the RF processor 1910 may include 
different communication modules for processing signals of 
different frequency bands . For example , the different wire 
less access technologies may include a wireless LAN ( e . g . , 
IEEE 802 . 11 ) , a cellular network ( e . g . , LTE ) , and the like . In 
addition , the different frequency bands may include a super 
high frequency ( SHF ) band ( e . g . , 2 . 5 GHz , 5 GHz ) , and a 
millimeter wave ( e . g . , 60 GHz ) band . In addition , the storage 
1930 may store a basic program for the operation of the UE , 
an application program , and data such as setting informa 
tion . In particular , the storage 1930 may store information 
associated with an access node that performs wireless com 
munication by using a second wireless access technology . 
Also , the storage 1930 may provide the stored data in 
response to a request of the controller 1940 . The controller 
1940 may control overall operations of the UE . For example , 
the controller 1940 may transmit and receive a signal 
through the baseband processor 1920 and the RF processor 
1910 . Also , the controller 1940 writes and read data to and 
from the storage 1940 . For this , the controller 1940 may 
include at least one processor . For example , the controller 
1940 may include a communication processor ( CP ) for 
perform the control for communication and an application 
processor ( AP ) for controlling an upper layer such as an 
application program . According to an embodiment of the 
present invention , the controller 1940 may control the UE to 
perform the above - described operations and procedures of 
the UE . 
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[ 0375 ] Specifically , the controller 1940 may acquire sys - 
tem information from the eNB . The controller 1940 may 
identify whether the system information includes the second 
DRX configuration information . That is , the UE may deter 
mine whether the system information includes the second 
DRX - related first information and the paging - related second 
parameter ( the nB ' value ) . 
[ 0376 ] Depending on cases described above , the second 
DRX configuration information ( or the second DRX 
( DRX ) parameter value ) included in the SIBx may be 
different . That is , in the case 1 , the second DRX - related first 
information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 
[ 0377 ] The controller 1940 may perform an RRC connec 
tion establishment process . After the RRC connection is 
completed , the controller 1940 may transmit a request 
message to the MME . If the UE prefers to apply the second 
DRX ( DRX ) or if the UE supports the second DRX , the 
controller 1940 may include the first DRX - related second 
information ( the UE specific DRX ) and the second DRX 
related second information ( the UE specific eDRX value ) in 
the request message and transmit the request message to the 
MME . 
[ 0378 ] In addition , the controller 1940 may receive a 
response message corresponding to the request message 
from the MME . 
[ 0379 ] The controller 1940 that receives the response 
message may determine whether the second DRX - related 
third information ( the allowed eDRX parameter ) is included 
in the message . The second DRX - related third information 
( the allowed eDRX parameter ) may include information 
indicating whether the MME supports the second DRX 
( DRX ) , or the second DRX cycle information ( the eDRX 
cycle information ) having to be applied by the UE . 
[ 0380 ] When the response message includes the second 
DRX - related third information , the controller 1940 may 
perform an RRC connection release process . 
[ 0381 ] The controller 1940 that releases the RRC connec 
tion may operate by applying the second DRX ( DRX ) . 
[ 0382 ] For this , the controller 1940 may derive the second 
DRX cycle ( T ' ) and the first DRX cycle ( T ) by using the 
above - described method , and then determine the PHF and 
the PF . This step may be performed before the RRC con 
nection release . 
10383 ] In addition , the controller 1940 may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
[ 0384 ] In this case , the modification period ( MP ) may be 
extended so that the paging message can be received even 
when a very long DRX cycle is applied to the second DRX . 
The MP may be extended so that at least one second DRX 
timing is included in one MP , and the UE may receive the 
paging at least once in the MP . 
[ 0385 ] The paging message may include the second sys 
tem information change indicator which is an indicator for 
notifying an update of the first system information . 
[ 0386 ] If the paging message includes the second system 
information change indicator , the controller 1940 may 
receive the first system information being broadcasted cur 
rently . 

[ 0387 ] Thereafter , the controller 1940 may trigger the 
RRC connection . 
[ 0388 ] After the RRC connection is triggered , the control 
ler 1940 may sequentially receive the MIB and the system 
information ( e . g . , SIB1 , SIBx ) . 
f0389 ] The controller 1940 may identify the system infor 
mation change related information ( systemInfoValue Tag or 
systemInfoValueTagExt value ) in the SIB 1 . 
103901 The controller 1940 may determine whether the 
value of the identified information ( IE ) is different from the 
stored value . 
[ 0391 ] If the identified information is not different from 
the information stored in the UE , the controller 1940 does 
not need to update the second system information . 
[ 0392 ) On the other hand , the identified information is 
different from the information stored in the UE , the control 
ler 1940 may receive the second system information being 
currently broadcasted by the eNB . 
10393 ] If the eNB does not broadcast the second DRX 
related first information and the paging - related second 
parameter ( nB ' ) , or if the MME does not transmit the second 
DRX - related third information ( the allowed eDRX param 
eter ) , the controller 1940 may perform only the first DRX 
( typical DRX ) process . 
[ 0394 ] FIG . 20 is a diagram illustrating a configuration of 
eNB according to the present invention . 
10395 ] As shown in FIG . 20 , the eNB may include an RF 
processor 2010 , a baseband processor 2020 , a backhaul 
communication unit 2030 , a storage 2040 , and a controller 
2050 . The RF processor 2010 may perform a function , such 
as band conversion and amplification of a signal , for trans 
mitting and receiving the signal through a wireless channel 
That is , the RF processor 2010 may up - convert a baseband 
signal provided from the baseband processor 2020 into an 
RF band signal to transmit the RF band signal through an 
antenna , and also down - convert an RF band signal received 
through the antenna into a baseband signal . For example , the 
RF processor 2010 may include a transmitter filter , a 
receiver filter , an amplifier , a mixer , an oscillator , a DAC , an 
ADC , and the like . Although the drawing shows only one 
antenna , the first access node may have a plurality of 
antennas . In addition , the RF processor 2010 may include a 
plurality of RF chains . Further , the RF processor 2010 may 
perform beamforming . For the beamforming , the RF pro 
cessor 2010 may adjust the phase and size of signals 
transmitted and received through a plurality of antennas or 
antenna elements . The baseband processor 2020 may per 
form a conversion function between a baseband signal and 
a bit stream in accordance with a physical layer standard of 
the first wireless access technology . For example , in data 
transmission , the baseband processor 2020 may create com 
plex symbols by encoding and modulating transmission bit 
streams . Also , in data reception , the baseband processor 
2020 may restore reception bit streams by demodulating and 
decoding a baseband signal provided from the RF processor 
2010 . In case of complying with OFDM scheme , in data 
transmission , the baseband processor 2020 may generate 
complex symbols by encoding and modulating transmission 
bit streams , map the complex symbols to subcarriers , and 
construct OFDM symbols through an IFFT operation and a 
CP insertion . In addition , in data reception , the baseband 
processor 2020 may divide a baseband signal provided from 
the RF processor 2010 into OFDM symbol units , restore 
signals mapped to subcarriers through an FFT operation , and 
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restore reception bit streams through demodulation and 
decoding . The baseband processor 2020 and the RF proces 
sor 2010 may transmit and receive a signal as described 
above . Thus , the baseband processor 2020 and the RF 
processor 2010 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , a communication unit , or a 
wireless communication unit . The backhaul communication 
unit 2030 may provide an interface for performing commu 
nication with other node in the network . That is , the back 
haul communication unit 2030 may convert a bit stream 
transmitted from the main eNB to another node , e . g . , a 
sub - eNB , a core network , etc . , into a physical signal , and 
may also convert a physical signal received from such other 
node into a bit stream . The storage 2040 may store a basic 
program for the operation of the main eNB , an application 
program , and data such as setting information . In particular , 
the storage 2040 may store information on a bearer allocated 
to connected UE , a measurement result reported from the 
connected UE , and the like . In addition , the storage 2040 
may store information for determining whether to provide or 
suspend multiple connections to or from the UE . Also , the 
storage 2040 may provide the stored data in response to a 
request of the controller 2050 . The controller 2050 may 
control overall operations of the main eNB . For example , the 
controller 2050 may transmit and receive a signal through 
the baseband processor 2020 and the RF processor 2010 or 
through the backhaul communication unit 2030 . Also , the 
controller 2050 writes and read data to and from the storage 
2040 . For this , the controller 2050 may include at least one 
processor . According to an embodiment of the present 
invention , the controller 2050 may include a multi - connec 
tion controller 2052 for performing control for providing 
multiple connections to the UE . For example , the controller 
2050 may control the eNB to perform the above - described 
operations and procedures . 
[ 0396 ] Specifically , the controller 2050 may determine 
whether the eNB supports the second DRX ( DRX ) . 
[ 0397 ] The controller 2050 may broadcast system infor 
mation ( SI ) . If the eNB supports the second DRX , the 
controller 2050 may broadcast , to the UE , the SI including 
the second DRX - related first information and the paging 
related second parameter ( nB ' ) as well as the first DRX 
related first information and the paging - related first param 
eter which are the first DRX ( typical DRX ) configuration 
information . 
10398 ) Specifically , in the case 1 , the second DRX - related 
first information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 
[ 0399 ] If the eNB does not support the second DRX , the 
controller 2050 may broadcast the SI including only the first 
DRX ( typical DRX ) configuration information . 
[ 0400 ] If the eNB supports the second DRX , the controller 
2050 may determine whether the SI is updated . 
[ 0401 ] If the SI is updated , the controller 2050 may 
determine whether the updated SI includes the first SI . 
[ 0402 ] If the updated SI includes the first SI , the controller 
2050 may derive PHF , PF and PO . 
[ 0403 ] Thereafter , the controller 2050 may transmit to the 
UE the paging message indicating whether the SI is updated . 
The controller 2050 may transmit the paging message 

including the second SI change indicator indicating whether 
the SI is updated , based on the calculated PHF , PF and PO , 
to the UEs that operate by applying the second DRX 
( DRX ) . 
[ 0404 ] Thereafter , the controller 2050 may increase the 
systemInfoValueTag and the second SI change related infor 
mation ( systemInfoValueTagExt ) by one . Alternatively , the 
controller 2050 may increase the value of the systemInfo 
ValueTag by one and then , if wraparound occurs , increase 
the systemInfoValueTagExt by one . 
[ 0405 ] Also , even when the updated SI is not included in 
the first SI ( i . e . , included in the second SI related to the RRC 
connection ) , the controller 2050 may increase the values of 
the systemInfoValueTag and the systemInfoValueTagExt 
included in the SI change related information by one . 
Alternatively , the controller 2050 may increase the value of 
the systemInfoValueTag by one and then , if wraparound 
occurs , increase the system InfoValue TagExt by one . 
0406 Thereafter , the controller 2050 may broadcast the 
SI ( e . g . , SIB1 ) including the changed SI change related 
information ( IE value ) . The controller 2050 may broadcast 
the updated SI from a specific time point ( e . g . , the time point 
when H - SFN mod 256 = 0 ) . 
10407 ] . In addition , the controller 2050 may determine to 
update the SI . At this time , the controller 2050 may decide 
to update some or all of the SI . 
0408 ] . The controller 2050 may determine whether the 
eNB supports the second DRX . 
[ 0409 ] If the eNB does not support the second DRX , the 
controller 2050 may perform the SI update according to the 
first DRX . 
[ 0410 ] On the other hand , if the eNB supports the second 
DRX , the controller 2050 may determine whether the ser 
vice coverage extension function is supported in the MTC 
technology . 
[ 0411 ] If the eNB does not support the service coverage 
extension function in the MTC technology , the controller 
2050 may determine whether the changed SI includes at 
least paging control channel configuration information 
( PCCH - config ) . 
[ 0412 ] If the changed SI includes the PCCH - config , the 
controller 2050 may transmit the paging message or PDCCH 
including the second SI change indicator ( or SI update 
indicator ) to the UE in order to notify whether the SI is 
updated . 
104131 On the other hand , if the changed SI does not 
include the PCCH - config , the controller 2050 may skip a 
process of transmitting the second SI change indicator . 
[ 0414 ] Thereafter , the controller 2050 may broadcast the 
updated SI in the second DRX acquisition period . At this 
time , the controller 2050 may broadcast the updated SI at the 
time point when the H - SFN mod 256 = 0 is satisfied . 
[ 0415 ] Meanwhile , if the eNB supports the service cov 
erage extension function in the MTC technology , the con 
troller 2050 may determine whether the changed SI includes 
at least one of the paging channel configuration information 
( pcch - config ) , the subframe bitmap related information ( fdd 
DownlinkOrTddSubframeBitmapLC - r13 ) , and the hopping 
related information ( si - HoppingConfigCommon - r13 ) . 
0416 ) If at least one of the above information is included 
in the changed SI , the controller 2050 may transmit the 
paging message or ( M ) PDCCH including the second SI 
change indicator ( or SI update indicator ) to the UE in order 
to notify whether the SI is updated . 
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[ 0417 ] However , if at least one of the above information is 
not included in the changed SI , the controller 2050 may skip 
the above process . 
[ 0418 ] Thereafter , the controller 2050 may broadcast the 
updated SI in the second DRX acquisition period . At this 
time , the controller 2050 may broadcast the updated SI at the 
time point when the H - SFN mod 256 = 0 is satisfied . 

Third Embodiment 
[ 0419 ] The present invention proposes another method for 
determining whether the system information ( SI ) is updated , 
when the DRX cycle is set to be longer than the modification 
period ( MP ) in order to reduce power consumption . 
[ 0420 ] When the SI is updated , the eNB should notify the 
SI update to all UEs that are in the idle mode . As described 
above , this is performed through a paging message . Since 
the eNB does not know which idle - mode UE exists in its 
area , the eNB may transmit the paging message through all 
possible POs during the MP . The MP may be an integer 
multiple of the first DRX cycle ( the default DRX cycle ) . 
[ 0421 ] On the other hand , in the second DRX ( DRX ) , the 
length of the second DRX cycle ( the DRX cycle ) may reach 
several tens of minutes . One of methods for notifying 
whether the SI is updated , for the UE that applies the second 
DRX ( DRX ) , is a method for continuously transmitting the 
paging message throughout the second DRX cycle ( the DRX 
cycle ) . 
[ 0422 ] Alternatively , since the SI update method applied 
to the normal DRX UE is a pre - notification , the UE may 
perform SI refresh or SI reacquisition in the next MP when 
recognizing the occurrence of the SI update . Therefore , the 
present invention is characterized in that the eNB transmits 
the paging message only in some HFs after the SI update 
occurs for the second DRX ( DRX ) UE . That is , because of 
a post - notification , the UE may immediately perform SI 
reacquisition ( SI refresh ) when recognizing the occurrence 
of the SI update . 
[ 0423 ] Specifically , when the SI is updated in the MP 
[ m + 1 ] , the eNB may transmit the paging message through 
all available POs of all available PFs in the MP [ m ] for the 
first DRX ( typical DRX ) UE . 
[ 0424 ] In addition , for the second DRX ( DRX ) UE , the 
eNB may transmit the paging message through all available 
POs of all available PFs of all available PHFs during a 
certain period after the MP [ m + 1 ] . The paging message may 
include the second SI change indicator ( systemInfo Modifi 
cation2 ) and system change related information ( value tag ) . 
[ 0425 ] The reason that the second SI change indicator 
( systemInfo Modication2 ) is introduced is to instruct the UE 
to reacquire the SI from the moment that the UE receives the 
paging message . As described above , the UE that receives 
the first SI change indicator ( typical systemInfo Modifica 
tion ) may reacquire the SI from the next MP . 
[ 0426 ] In the present invention , SI change related infor 
mation ( value tag ) may be included in the paging message . 
This reason is to prevent the UE , which has already acquired 
the updated SI , from unnecessarily reacquiring the same SI 
by receiving the paging message . 
[ 0427 ] In this case , DRX parameters ( configurable param 
eter ) may be introduced to control the number of available 
PHFs , available PFs , and available POs . In the DRX param 
eters , the parameter for the first DRX ( typical DRX ) and the 
parameter for the second DRX ( DRX ) may be configured 
independently . Therefore , the PF and PO for the first DRX 

( typical DRX ) and the PF and PO for the second DRX 
( eDRX ) may be configured in different radio frames or 
subframes . 
[ 0428 ] A method for configuring the DRX parameters is 
the same as the above - described methods ( Case 1 , 2 , and 3 ) , 
and a detailed description will be omitted . 
[ 0429 ] FIG . 21 is a diagram illustrating a method for 
notifying changed system information to UE according to a 
third embodiment of the present invention . 
[ 0430 ] Referring to FIG . 21 , the UE that applies the 
second DRX ( DRX ) may perform paging monitoring only 
in a PHF 2111 , based on a hyper SFN . In the PHF , the UE 
may receive paging in a PF and a PO derived by applying 
typical or separate DRX parameters . 
[ 0431 ] Meanwhile , system information ( SI ) update 2113 
may occur in a time interval 2112 other than the PHF . If the 
updated SI is broadcasted from the ( m + 1 ) - th MP 2115 , the 
eNB may send SI update notification 2116 to the UEs in the 
m - th MP 2114 by using the paging . 
[ 0432 ] However , the UE that applies the second DRX 
( eDRX ) may not receive the paging because of being not the 
PHF in the corresponding time , and may not determine 
whether the SI is updated . In order to this , the eNB may 
transmit the paging 2118 for notifying the SI update during 
a certain period , e . g . , the ( m + x ) - th MP 2117 , in the upcom 
ing PHF 2111 after the SI update . At this time , the PF and 
PO 2119 in the PHF may be derived by applying typical or 
separate DRX parameters . 
[ 0433 ] FIG . 22 is a diagram illustrating a UE operation 
according to the third embodiment of the present invention . 
0434 ] Referring to FIG . 22 , at step S2205 , the UE may be 
powered on , or the tracking area ( TA ) may be changed . 
[ 0435 ] At step S2210 , the UE may acquire system infor 
mation from the eNB . 
10436 . At step S2215 , the UE that acquires the system 
information may identify whether the system information 
includes the second DRX configuration information ( or the 
second DRX parameter ) . Specifically , the UE may deter 
mine whether the system information includes the second 
DRX - related first information and the paging - related second 
parameter ( the nB ' value ) . 
[ 0437 ] Depending on cases described above , the second 
DRX ( DRX ) parameter value included in the SIBx may be 
different . That is , in the case 1 , the second DRX - related first 
information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 
( 0438 ] If the second DRX - related first information and the 
paging - related second parameter ( the nB ' value ) are 
included in the system information , the UE may perform an 
RRC connection establishment process at step S2220 . 
[ 0439 ] After the RRC connection is completed , the UE 
may transmit a request message to the MME at step S2225 . 
If the UE prefers to apply the second DRX ( DRX ) or if the 
UE supports the second DRX , the UE may include the first 
DRX - related second information ( the UE specific DRX ) and 
the second DRX - related second information ( the UE specific 
eDRX value ) in the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) and transmit the 
request message to the MME . As described above , the first 
DRX - related second information may include the first DRX 
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cycle information preferred by the UE , and the second 
DRX - related second information may include the second 
DRX cycle information preferred by the UE . The cycle 
information preferred by the UE may mean cycle informa 
tion determined to be applied by the UE . 
[ 0440 ] In addition , at step S2230 , the UE may receive a 
response message ( e . g . , the ATTACH ACCEPT or TAU 
ACCEPT message ) corresponding to the request message 
from the MME . 
[ 0441 ] At step S2235 , the UE that receives the response 
message may determine whether the second DRX - related 
third information ( the allowed eDRX parameter ) is included 
in the message . The second DRX - related third information 
( the allowed eDRX parameter ) may include information 
indicating whether the MME supports the second DRX 
( DRX ) , or the second DRX ( DRX ) cycle information 
having to be applied by the UE . 
[ 0442 ] When the response message includes the second 
DRX - related third information , the UE may perform an 
RRC connection release process at step S2240 . 
10443 ] At step S2245 , the UE that releases the RRC 
connection may operate by applying the second DRX 
( DRX ) . 
[ 0444 ] For this , at step S2250 , the UE may derive the 
second DRX cycle ( T ' ) and the first DRX cycle ( T ) by using 
the above - described method , and then determine the PHF 
and the PF . This step may be performed before the RRC 
connection release . 
[ 0445 ] In addition , at step S2255 , the UE may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
[ 0446 ] If the first system information change indicator 
( SystemInfo Modification ) is included in the paging mes 
sage , the UE may receive the system information from the 
start time point of the next modification period ( MP ) . If the 
second system information change indicator ( System Info 
Modification2 ) is included in the paging message , and if the 
system information change related information ( value tag ) is 
different from the stored value , the UE may receive the 
system information from the start time point of the next 
repetition period or from the time point of receiving the 
paging message . If the second system information change 
indicator ( System InfoModification2 ) is contained in the 
paging message , and if the system information change 
related information ( value tag ) is identical with the stored 
value , the UE may not reacquire the system information . 
[ 0447 ] Meanwhile , if the eNB does not broadcast the 
second DRX - related first information and the paging - related 
second parameter ( nB ' ) at step S2215 , or if the MME does 
not transmit the second DRX - related third information ( the 
allowed eDRX parameter ) at step S2235 , the UE may 
perform only the first DRX ( typical DRX ) process at step 
S2260 . 
[ 0448 ] FIG . 23 is a diagram illustrating an eNB operation 
according to the third embodiment of the present invention . 
[ 0449 ] Referring to FIG . 23 , at step S2310 , the eNB may 
determine whether the eNB supports the second DRX 
( DRX ) . 
[ 0450 ] At step S2320 , the eNB may broadcast system 
information ( SI ) . If the eNB supports the second DRX , the 
eNB may broadcast , to the UE , the SI including the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) as well as the first DRX - related first infor 

mation and the paging - related first parameter which are the 
first DRX ( typical DRX ) configuration information . 
10451 ) Specifically , in the case 1 , the second DRX - related 
first information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 
[ 0452 ] If the eNB does not support the second DRX , the 
eNB may broadcast the SI including only the first DRX 
( typical DRX ) configuration information at step S2330 . If 
the eNB does not support the second DRX , the eNB may 
operate according to the first DRX as described with refer 
ence to FIG . 4 , and a detailed description will be omitted . 
[ 0453 . In addition , at step S2340 , the SI may be updated . 
When the SI is updated , the eNB may derive PHF , PF and 
PO at step S2350 . 
10454 ] Thereafter , at step S2360 , the eNB may transmit to 
the UE the paging message indicating whether the SI is 
updated . The eNB may transmit the paging message includ 
ing the second SI change indicator indicating whether the SI 
is updated , based on the calculated PHF , PF and PO , to the 
UEs that operate by applying the second DRX ( DRX ) . The 
eNB may include the second SI change indicator ( System 
InfoModification2 ) and the SI change related information 
( value tag ) in the paging message . 
[ 0455 ] FIG . 24 illustrates a block configuration of UE 
according to the third embodiment of the present invention . 
[ 0456 ] Referring to FIG . 24 , the UE may include a radio 
frequency ( RF ) processor 2410 , a baseband processor 2420 , 
a storage 2430 , and a controller 2440 . 
[ 0457 ] The RF processor 2410 may perform a function , 
such as band conversion and amplification of a signal , for 
transmitting and receiving the signal through a wireless 
channel That is , the RF processor 2410 may up - convert a 
baseband signal provided from the baseband processor 2420 
into an RF band signal to transmit the RF band signal 
through an antenna , and also down - convert an RF band 
signal received through the antenna into a baseband signal . 
For example , the RF processor 2410 may include a trans 
mitter filter , a receiver filter , an amplifier , a mixer , an 
oscillator , a digital to analog converter ( DAC ) , an analog to 
digital converter ( ADC ) , and the like . Although the drawing 
shows only one antenna , the UE may have a plurality of 
antennas . In addition , the RF processor 2410 may include a 
plurality of RF chains . Further , the RF processor 2410 may 
perform beamforming . For the beamforming , the RF pro 
cessor 2410 may adjust the phase and size of signals 
transmitted and received through a plurality of antennas or 
antenna elements . 
10458 ] The baseband processor 2420 may perform a con 
version function between a baseband signal and a bit stream 
in accordance with a physical layer standard of the system . 
For example , in data transmission , the baseband processor 
2420 may create complex symbols by encoding and modu 
lating transmission bit streams . Also , in data reception , the 
baseband processor 2420 may restore reception bit streams 
by demodulating and decoding a baseband signal provided 
from the RF processor 2410 . In case of complying with 
orthogonal frequency division multiplexing ( OFDM ) 
scheme , in data transmission , the baseband processor 2420 
may generate complex symbols by encoding and modulating 
transmission bit streams , map the complex symbols to 
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subcarriers , and construct OFDM symbols through an 
inverse fast Fourier transform ( IFFT ) operation and a cyclic 
prefix ( CP ) insertion . In addition , in data reception , the 
baseband processor 2420 may divide a baseband signal 
provided from the RF processor 2410 into OFDM symbol 
units , restore signals mapped to subcarriers through a fast 
Fourier transform ( FFT ) operation , and restore reception bit 
streams through demodulation and decoding . 
[ 0459 ] The baseband processor 2420 and the RF processor 
2410 may transmit and receive a signal as described above . 
Accordingly , the baseband processor 2420 and the RF 
processor 2410 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , or a communication unit . In 
addition , at least one of the baseband processor 2420 and the 
RF processor 2410 may include a plurality of communica 
tion modules to support a plurality of different wireless 
access technologies . Also , at least one of the baseband 
processor 2420 and the RF processor 2410 may include 
different communication modules for processing signals of 
different frequency bands . For example , the different wire 
less access technologies may include a wireless LAN ( e . g . , 
IEEE 802 . 11 ) , a cellular network ( e . g . , LTE ) , and the like . In 
addition , the different frequency bands may include a super 
high frequency ( SHF ) band ( e . g . , 2 . 5 GHz , 5 GHz ) , and a 
millimeter wave ( e . g . , 60 GHz ) band . 
[ 0460 ] The storage 2430 may store a basic program for the 
operation of the UE , an application program , and data such 
as setting information . In particular , the storage 2430 may 
store information associated with a second access node that 
performs wireless communication by using a second wire 
less access technology . Also , the storage 2430 may provide 
the stored data in response to a request of the controller 
2440 . 
[ 0461 ] The controller 2440 may control overall operations 
of the UE . For example , the controller 2440 may transmit 
and receive a signal through the baseband processor 2420 
and the RF processor 2410 . Also , the controller 2440 writes 
and read data to and from the storage 2440 . For this , the 
controller 2440 may include at least one processor . For 
example , the controller 2440 may include a communication 
processor ( CP ) for perform the control for communication 
and an application processor ( AP ) for controlling an upper 
layer such as an application program . According to an 
embodiment of the present invention , the controller 2440 
may control the UE to perform the above - described opera 
tions and procedures of the UE . 
[ 0462 ] Specifically , the controller 2440 may acquire sys 
tem information from the eNB . 
[ 0463 ] The controller 2440 that acquires the system infor 
mation may identify whether the system information 
includes the second DRX configuration information ( or the 
second DRX parameter ) . Specifically , the controller 2440 
may determine whether the system information includes the 
second DRX - related first information and the paging - related 
second parameter ( the nB ' value ) . 
[ 0464 ] Depending on cases described above , the second 
DRX ( DRX ) parameter value included in the SIBx may be 
different . That is , in the case 1 , the second DRX - related first 
information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 

[ 0465 ] The controller 2440 may perform an RRC connec 
tion establishment process . After the RRC connection is 
completed , the controller 2440 may transmit a request 
message to the MME . If the UE prefers to apply the second 
DRX ( DRX ) or if the UE supports the second DRX , the 
controller 2440 may include the first DRX - related second 
information ( the UE specific DRX ) and the second DRX 
related second information ( the UE specific eDRX value ) in 
the request message and transmit the request message to the 
MME . 
[ 0466 ] In addition , the controller 2440 may receive a 
response message corresponding to the request message 
from the MME . 
[ 0467 ] The controller 2440 may determine whether the 
second DRX - related third information ( the allowed eDRX 
parameter ) is included in the response message . The second 
DRX - related third information ( the allowed eDRX param 
eter ) may include information indicating whether the MME 
supports the second DRX ( DRX ) , or the second DRX 
( DRX ) cycle information having to be applied by the UE . 
[ 0468 ] When the response message includes the second 
DRX - related third information , the controller 2440 may 
perform an RRC connection release process . 
[ 0469 ] The controller 2440 that releases the RRC connec 
tion may operate by applying the second DRX ( DRX ) . 
[ 0470 ] . For this , the controller 2440 may derive the second 
DRX cycle ( TS ) and the first DRX cycle ( T ) by using the 
above - described method , and then determine the PHF and 
the PF . This step may be performed before the RRC con 
nection release . 
[ 0471 ] In addition , the controller 2440 may attempt to 
receive the paging message thereof at the paging reception 
timing indicated by the determined PHF and PF . 
[ 0472 ] If the first system information change indicator 
( SystemInfo Modification ) is included in the paging mes 
sage , the controller 2440 may receive the system informa 
tion from the start time point of the next modification period 
( MP ) . If the second system information change indicator 
( System InfoModification2 ) is included in the paging mes 
sage , and if the system information change related informa 
tion ( value tag ) is different from the stored value , the 
controller 2440 may receive the system information from the 
start time point of the next repetition period or from the time 
point of receiving the paging message . If the second system 
information change indicator ( SystemInfo Modification2 ) is 
contained in the paging message , and if the system infor 
mation change related information ( value tag ) is identical 
with the stored value , the controller 2440 may not reacquire 
the system information . 
[ 0473 ] Meanwhile , if the eNB does not broadcast the 
second DRX - related first information and the paging - related 
second parameter ( nB ' ) , or if the MME does not transmit the 
second DRX - related third information ( the allowed eDRX 
parameter ) , the controller 2440 may perform only the first 
DRX ( typical DRX ) process . 
[ 0474 ] FIG . 25 illustrates a block configuration of eNB 
according to the third embodiment of the present invention . 
[ 0475 ] As shown in FIG . 25 , the eNB may include an RF 
processor 2510 , a baseband processor 2520 , a backhaul 
communication unit 2530 , a storage 2540 , and a controller 
2550 . 
[ 0476 ] The RF processor 2510 may perform a function , 
such as band conversion and amplification of a signal , for 
transmitting and receiving the signal through a wireless 
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channel That is , the RF processor 2510 may up - convert a 
baseband signal provided from the baseband processor 2520 
into an RF band signal to transmit the RF band signal 
through an antenna , and also down - convert an RF band 
signal received through the antenna into a baseband signal . 
For example , the RF processor 2510 may include a trans - 
mitter filter , a receiver filter , an amplifier , a mixer , an 
oscillator , a DAC , an ADC , and the like . Although the 
drawing shows only one antenna , the first access node may 
have a plurality of antennas . In addition , the RF processor 
2510 may include a plurality of RF chains . Further , the RF 
processor 2510 may perform beamforming . For the beam - 
forming , the RF processor 2510 may adjust the phase and 
size of signals transmitted and received through a plurality 
of antennas or antenna elements . 
[ 0477 ] The baseband processor 2520 may perform a con 
version function between a baseband signal and a bit stream 
in accordance with a physical layer standard of the first 
wireless access technology . For example , in data transmis 
sion , the baseband processor 2520 may create complex 
symbols by encoding and modulating transmission bit 
streams . Also , in data reception , the baseband processor 
2520 may restore reception bit streams by demodulating and 
decoding a baseband signal provided from the RF processor 
2510 . In case of complying with OFDM scheme , in data 
transmission , the baseband processor 2520 may generate 
complex symbols by encoding and modulating transmission 
bit streams , map the complex symbols to subcarriers , and 
construct OFDM symbols through an IFFT operation and a 
CP insertion . In addition , in data reception , the baseband 
processor 2520 may divide a baseband signal provided from 
the RF processor 2510 into OFDM symbol units , restore 
signals mapped to subcarriers through an FFT operation , and 
restore reception bit streams through demodulation and 
decoding . The baseband processor 2520 and the RF proces 
sor 2510 may transmit and receive a signal as described 
above . Thus , the baseband processor 2520 and the RF 
processor 2510 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , a communication unit , or a 
wireless communication unit . 
[ 0478 ] The backhaul communication unit 2530 may pro 
vide an interface for performing communication with other 
node in the network . That is , the backhaul communication 
unit 2530 may convert a bit stream transmitted from the 
main eNB to another node , e . g . , a sub - eNB , a core network , 
etc . , into a physical signal , and may also convert a physical 
signal received from such other node into a bit stream . 
[ 0479 ] The storage 2540 may store a basic program for the 
operation of the main eNB , an application program , and data 
such as setting information . In particular , the storage 2540 
may store information on a bearer allocated to connected 
UE , a measurement result reported from the connected UE , 
and the like . In addition , the storage 2540 may store infor 
mation for determining whether to provide or suspend 
multiple connections to or from the UE . Also , the storage 
2540 may provide the stored data in response to a request of 
the controller 2550 . 
[ 0480 ] The controller 2550 may control overall operations 
of the main eNB . For example , the controller 2550 may 
transmit and receive a signal through the baseband processor 
2520 and the RF processor 2510 or through the backhaul 
communication unit 2530 . Also , the controller 2550 writes 
and read data to and from the storage 2540 . For this , the 
controller 2550 may include at least one processor . Accord 

ing to an embodiment of the present invention , the controller 
2550 may include a multi - connection controller 2552 for 
performing control for providing multiple connections to the 
UE . For example , the controller 2550 may control the eNB 
to perform the above - described operations and procedures . 
0481 ) Specifically , the controller 2550 may determine 

whether the eNB supports the second DRX ( DRX ) . 
[ 0482 ] The controller 2550 may broadcast system infor 
mation ( SI ) . If the eNB supports the second DRX , the 
controller 2550 may broadcast , to the UE , the SI including 
the second DRX - related first information and the paging 
related second parameter ( nB ' ) as well as the first DRX 
related first information and the paging - related first param 
eter which are the first DRX ( typical DRX ) configuration 
information . 
[ 0483 ] Specifically , in the case 1 , the second DRX - related 
first information may be included . In the case 2 , the second 
DRX - related first information and the paging - related second 
parameter ( nB ' ) may be included . In the case 3 , the second 
DRX - related first information , the paging - related second 
parameter ( nB ' ) , and the paging - related third parameter 
( nB " ) may be included . 
[ 0484 ] If the eNB does not support the second DRX , the 
controller 2550 may broadcast the SI including only the first 
DRX ( typical DRX ) configuration information . 
[ 0485 ] In addition , when the SI is updated , the controller 
2550 may derive PHF , PF and PO . 
[ 0486 ] Thereafter , the controller 2550 may transmit to the 
UE the paging message indicating whether the SI is updated . 
The eNB may transmit the paging message including the 
second SI change indicator indicating whether the SI is 
updated , based on the calculated PHF , PF and PO , to the UES 
that operate by applying the second DRX ( DRX ) . The eNB 
may include the second SI change indicator ( System Info 
Modification2 ) and the SI change related information ( value 
tag ) in the paging message . 

Fourth Embodiment 
[ 0487 ] The present invention proposes still another 
method for determining whether the system information ( SI ) 
is updated , when the DRX cycle is set to be longer than the 
modification period ( MP ) in order to reduce power con 
sumption . 
[ 0488 ] When the SI is updated , the eNB should notify the 
SI update to all UEs that are in the idle mode . As described 
above , this is performed through a paging message . Since 
the eNB does not know which idle - mode UE exists in its 
area , the eNB may transmit the paging message through all 
possible POs during the MP . The MP may be an integer 
multiple of the first DRX cycle ( the default DRX cycle ) . 
[ 0489 ) On the other hand , in the second DRX ( DRX ) , the 
length of the second DRX cycle ( the DRX cycle ) may reach 
several tens of minutes . Since the SI update method applied 
to the normal DRX UE is a pre - notification , the UE may 
perform SI reacquisition ( SI refresh ) in the next MP when 
recognizing the occurrence of the SI update . Therefore , the 
present invention is characterized in that , for the second 
DRX ( DRX ) UE , the eNB checks whether the SI is 
updated , by identifying the SI ( e . g . , SIB1 ) in some HFs after 
the SI update occurs . That is , because of a post - notification , 
the UE may immediately perform SI reacquisition ( SI 
refresh ) when recognizing the occurrence of the SI update . 
[ 0490 ] Specifically , when the SI is updated in the MP 
[ m + 1 ] , the eNB may transmit the paging message through 
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all available POs of all available PFs in the MP [ m ] for the 
first DRX ( typical DRX ) UE . 
[ 0491 ] However , a separate paging message for the second 
DRX ( DRX ) UE is not transmitted . Instead , the second 
DRX ( DRX ) UE may acquire the MIB and the system 
information ( SIB1 ) for each PHF and thereby identify 
system information change related information systemIn 
foValueTag information ) in the SIB 1 . An exact time point 
may be as follows . 

[ 0492 ] Scheme 1 : Acquire the first MIB and SIB1 in the 
PHF 

[ 0493 ] Scheme 2 : Acquire the MIB and SIB1 closest to 
the first PF and PO in the PHF 

[ 0494 ] FIG . 26 is a diagram illustrating a method for 
notifying changed system information to UE according to a 
fourth embodiment of the present invention . 
[ 0495 ] Referring to FIG . 26 , the UE that applies the 
second DRX ( DRX ) may perform paging monitoring only 
in a PHF 2611 , based on a hyper SFN . In the PHF , the UE 
may receive paging in a PF and a PO derived by applying 
typical or separate DRX parameters . 
[ 0496 ] Meanwhile , system information ( SI ) update 2613 
may occur in a time interval 2612 other than the PHF . If the 
updated SI is broadcasted from the ( m + 1 ) - th MP 2615 , the 
eNB may send SI update notification 2616 to the UEs in the 
m - th MP 2614 by using the paging . 
[ 0497 ] However , the UE that applies the second DRX 
( DRX ) may not receive the paging because of being not the 
PHF in the corresponding time , and may not determine 
whether the SI is updated . 
[ 0498 ] In order to this , the eNB may sequentially receive 
the MIB and the SIB1 in the upcoming PHF 2111 after the 
SI update , and check whether the SI change related infor 
mation systemInfo ValueTag value ) is identical with the 
value 2617 stored by the UE . At this time , if the SI change 
related information ( system InfoValueTag value ) included in 
the newly received SIB1 is not identical with the stored 
value , the UE may regard the SI update as occurring in a 
period other than the PHF and then update with the SI being 
currently broadcasted . 
[ 0499 ] The SI related information ( systemInfoValueTag ) 
may be reused by the second DRX ( DRX ) UE , and a new 
systemInfoValueTagExt for the eDRX UE may be defined 
separately . The system Info ValueTag has a value of integer 
( 0 , . . . , 31 ) ( That is , it has a value from 0 to 31 and may 
be increased by 1 for each SI update . In case of exceeding 
31 , it may return to 0 . ) , and the systemInfoValueTagExt may 
have a value of integer ( 0 , . . . , 256 ) . This is because the 
second DRX ( eDRX ) may have a very long DRX cycle 
during which the SI update may occur frequently 
[ 0500 ] Whenever the SI update occurs , the system Info 
ValueTagExt may be increased by one . Alternatively , the 
systemInfoValue Tag value may be reused , and , in case of 
wraparound of the above value , the systemInfoValue TagExt 
value may be increased by one . In this method , the system 
InfoValueTagExt value may be set to a lower value than that 
in the previous method , such as integer ( 0 , . . . , 15 ) . 
[ 0501 ] If the SI update occurs during the PHF , an indicator 
for indicating this may be included in the paging message for 
the second DRX ( DRX ) UE , and an update of new SI may 
be performed from the next MP as in a typical manner . 
[ 0502 ] FIG . 27 is a diagram illustrating a UE operation 
according to the fourth embodiment of the present invention . 

[ 0503 ] Referring to FIG . 27 , at step S2705 , the UE may be 
powered on , or the tracking area ( TA ) may be changed . 
[ 0504 ] At step S2710 , the UE may acquire system infor 
mation from the eNB . 
[ 0505 ] At step S2715 , the UE that acquires the system 
information may identify whether the system information 
includes the second DRX configuration information . Spe 
cifically , the UE may determine whether the system infor 
mation includes the second DRX - related first information 
and the paging - related second parameter ( the nB ' value ) . 
( 0506 ] If the second DRX - related first information and the 
paging - related second parameter ( the nB ' value ) are 
included in the system information , the UE may perform an 
RRC connection establishment process at step S2720 . 
[ 0507 ] After the RRC connection is completed , the UE 
may transmit a request message to the MME at step S2225 . 
If the UE prefers to apply the second DRX ( DRX ) or if the 
UE supports the second DRX , the UE may include the first 
DRX - related second information ( the UE specific DRX ) and 
the second DRX - related second information ( the UE specific 
eDRX value ) in the request message ( the ATTACH 
REQUEST or TAU REQUEST message ) and transmit the 
request message to the MME . As described above , the first 
DRX - related second information may include the first DRX 
cycle information preferred by the UE , and the second 
DRX - related second information may include the second 
DRX cycle information preferred by the UE . The cycle 
information preferred by the UE may mean cycle informa 
tion determined to be applied by the UE . 
10508 ] . In addition , at step S2730 , the UE may receive a 
response message ( e . g . , the ATTACH ACCEPT or TAU 
ACCEPT message ) corresponding to the request message 
from the MME . 
[ 0509 ) At step S2735 , the UE that receives the response 
message may determine whether the second DRX - related 
third information ( the allowed eDRX parameter ) is included 
in the message . The second DRX - related third information 
( the allowed eDRX parameter ) may include information 
indicating whether the MME supports the second DRX 
( DRX ) , or the second DRX ( DRX ) cycle information 
having to be applied by the UE . 
[ 0510 ] When the response message includes the second 
DRX - related third information , the UE may perform an 
RRC connection release process at step S2740 . 
[ 0511 ] At step S2745 , the UE that releases the RRC 
connection may operate by applying the second DRX 
( DRX ) . 
0512 ] For this , at step S2750 , the UE may derive the 
second DRX cycle ( T ' ) and the first DRX cycle ( T ) by using 
the above - described method , and then determine the PHF 
and the PF . This step may be performed before the RRC 
connection release . 
[ 0513 ] In addition , when the calculated PHF arrives , the 
UE may sequentially receive the MIB and SIB1 at step 
S2755 . 
( 0514 ] At step S2760 , the UE that receives the system 
information may identify the systemInfoValue Tag or sys 
temInfoValueTagExt value included in the SIB 1 . The sec 
ond DRX ( DRX ) UE may receive the SIB1 at least once 
every T ' , which is the second DRX ( DRX ) cycle , and then 
identify the systemInfoValueTag or systemInfoValu 
eTagExt . In performing the DRX operation according to the 
second DRX ( DRX ) cycle , the UE may receive the SIB1 
closest to the first PF and PO of the PHF determined 
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according to the second DRX ( DRX ) cycle in the time 
domain . Alternatively , the UE may receive the closest SIB1 
among SIBis occurring after ( or before ) the first PF and PO 
of the PHF . 
[ 0515 ] Thereafter , at step S2765 , the UE may determine 
whether the identified value ( of the IEs ) and the stored value 
are different from each other . 
[ 0516 ] If there is no difference , the UE does not need to 
update the system information . 
[ 0517 ] On the other hand , if the stored value differs from 
the identified value , the UE may receive at step S2770 the 
system information being currently broadcasted by the eNB . 
[ 0518 ] Meanwhile , if the eNB does not broadcast the 
second DRX - related first information and the paging - related 
second parameter ( nB ' ) at step S2705 , or if the MME does 
not transmit the second DRX - related third information ( the 
allowed eDRX parameter ) at step S2235 , the UE may 
perform only the first DRX ( typical DRX ) process at step 
S2775 . 
[ 0519 ] Although FIG . 27 relates the UE which is in the 
idle mode , the above operation may be similarly applied to 
the UE which is in a connected state . The connected UE may 
also operate with DRX , and a long DRX cycle and a short 
DRX cycle may be set in the UE . The UE may apply the 
short DRX cycle during data transmission and reception and 
apply the long DRX cycle during no data transmission and 
reception . 
[ 0520 ] The long DRX cycle may be set from 10 ms to 
10 . 24 sec , and be longer than the modification period . The 
connected UE may perform system ( SIB1 ) checking , as 
follows . 
[ 0521 ] The UE may establish an RRC connection with the 
eNB , and notify the eNB whether the second DRX ( DRX ) 
is supported . 
0522 ] The eNB may set a long DRX cycle such as 10 . 24 
seconds to the UE that supports the second DRX ( DRX ) . 
[ 0523 ] The UE performs the first operation or the second 
operation , based on the length of the set DRX cycle . 
[ 0524 ] If the length of the set long DRX cycle is smaller 
than the first value , the UE may perform the first operation . 
If the length is greater than the first value , the UE may 
perform the second operation . The first value may be a fixed 
value , for example , 2 . 56 seconds , or may be a specific value 
set for each cell , for example , the length of a modification 
period . 
[ 0525 ] The first operation is as follows . The UE may 
identify system information ( SIB1 ) at least once every 
modification period and thereby determine whether the SI is 
changed . The UE may determine whether the SI is changed , 
by identifying the first system information ( SIB1 ) of the 
modification period . If it is determined that the SI is 
changed , namely , if the value tag is different from the stored 
value , the UE may receive SIBs again and replace the 
currently stored values with them . 
[ 0526 The second operation is as follows . The UE may 
identify system information ( SIB1 ) at least once every cycle , 
which is a longer value between the modification period and 
the long DRX cycle , and determine whether the SI is 
changed . In case of identifying the system information 
( SIB1 ) at intervals of the long DRX cycle , the UE may 
identify the system information ( SIB1 ) closest in time to 
onDuration . If it is determined that the SI is changed , 

namely , if the value tag is different from the stored value , the 
UE may receive SIBs again and replace the currently stored 
values with them . 
[ 0527 ] FIG . 28 is a diagram illustrating an eNB operation 
in the present invention . 
[ 0528 ] Referring to FIG . 28 , at step S2810 , the eNB may 
determine whether system information is updated . 
10529 ) If the system information is updated , the eNB may 
increase systemInfoValueTag and systemInfoValueTagExt 
by one at step S2820 . Alternatively , the value of systemIn 
foValueTag may be increased by one , and then , if wrap 
around occurs , the systemInfo ValueTagExt may be 
increased by one . 
[ 0530 ] Thereafter , at step S2830 , the eNB may broadcast 
the system information ( SIB1 ) including the updated infor 
mation ( IE ) . 
[ 0531 ] FIG . 29 illustrates a block configuration of UE 
according to the present invention . 
[ 0532 ] Referring to FIG . 29 , the UE may include a radio 
frequency ( RF ) processor 2910 , a baseband processor 2920 , 
a storage 2930 , and a controller 2940 . 
[ 0533 ] The RF processor 2910 may perform a function , 
such as band conversion and amplification of a signal , for 
transmitting and receiving the signal through a wireless 
channel That is , the RF processor 2910 may up - convert a 
baseband signal provided from the baseband processor 2920 
into an RF band signal to transmit the RF band signal 
through an antenna , and also down - convert an RF band 
signal received through the antenna into a baseband signal . 
For example , the RF processor 2910 may include a trans 
mitter filter , a receiver filter , an amplifier , a mixer , an 
oscillator , a digital to analog converter ( DAC ) , an analog to 
digital converter ( ADC ) , and the like . Although the drawing 
shows only one antenna , the UE may have a plurality of 
antennas . In addition , the RF processor 2910 may include a 
plurality of RF chains . Further , the RF processor 2910 may 
perform beamforming . For the beamforming , the RF pro 
cessor 2910 may adjust the phase and size of signals 
transmitted and received through a plurality of antennas or 
antenna elements . 
[ 05341 . The baseband processor 2920 may perform a con 
version function between a baseband signal and a bit stream 
in accordance with a physical layer standard of the system . 
For example , in data transmission , the baseband processor 
2920 may create complex symbols by encoding and modu 
lating transmission bit streams . Also , in data reception , the 
baseband processor 2920 may restore reception bit streams 
by demodulating and decoding a baseband signal provided 
from the RF processor 2910 . In case of complying with 
orthogonal frequency division multiplexing ( OFDM ) 
scheme , in data transmission , the baseband processor 2920 
may generate complex symbols by encoding and modulating 
transmission bit streams , map the complex symbols to 
subcarriers , and construct OFDM symbols through an 
inverse fast Fourier transform ( IFFT ) operation and a cyclic 
prefix ( CP ) insertion . In addition , in data reception , the 
baseband processor 2920 may divide a baseband signal 
provided from the RF processor 2910 into OFDM symbol 
units , restore signals mapped to subcarriers through a fast 
Fourier transform ( FFT ) operation , and restore reception bit 
streams through demodulation and decoding . 
[ 0535 ] The baseband processor 2920 and the RF processor 
2910 may transmit and receive a signal as described above . 
Accordingly , the baseband processor 2920 and the RF 
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processor 2910 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , or a communication unit . In 
addition , at least one of the baseband processor 2920 and the 
RF processor 2910 may include a plurality of communica 
tion modules to support a plurality of different wireless 
access technologies . Also , at least one of the baseband 
processor 2920 and the RF processor 2910 may include 
different communication modules for processing signals of 
different frequency bands . For example , the different wire 
less access technologies may include a wireless LAN ( e . g . , 
IEEE 802 . 11 ) , a cellular network ( e . g . , LTE ) , and the like . In 
addition , the different frequency bands may include a super 
high frequency ( SHF ) band ( e . g . , 2 . 5 GHz , 5 GHz ) , and a 
millimeter wave ( e . g . , 60 GHz ) band . 
[ 0536 ] The storage 2930 may store a basic program for the 
operation of the UE , an application program , and data such 
as setting information . In particular , the storage 2930 may 
store information associated with a second access node that 
performs wireless communication by using a second wire 
less access technology . Also , the storage 2930 may provide 
the stored data in response to a request of the controller 
2940 . 
[ 0537 ] The controller 2940 may control overall operations 
of the UE . For example , the controller 2940 may transmit 
and receive a signal through the baseband processor 2920 
and the RF processor 2910 . Also , the controller 2940 writes 
and read data to and from the storage 2940 . For this , the 
controller 2940 may include at least one processor . For 
example , the controller 2940 may include a communication 
processor ( CP ) for perform the control for communication 
and an application processor ( AP ) for controlling an upper 
layer such as an application program . According to an 
embodiment of the present invention , the controller 2940 
may control the UE to perform the above - described opera 
tions and procedures of the UE . 
[ 0538 ] Specifically , the controller 2940 may acquire sys 
tem information from the eNB . 
[ 0539 ] The controller 2940 that acquires the system infor 
mation may identify whether the system information 
includes the second DRX configuration information . Spe 
cifically , the controller 2940 may determine whether the 
system information includes the second DRX - related first 
information and the paging - related second parameter ( the 
nB ' value ) . 
[ 0540 ] The controller 2940 may perform an RRC connec 
tion establishment process . After the RRC connection is 
completed , the controller 2940 may transmit a request 
message to the MME . If the UE prefers to apply the second 
DRX ( DRX ) or if the UE supports the second DRX , the 
controller 2940 may include the first DRX - related second 
information ( the UE specific DRX ) and the second DRX 
related second information ( the UE specific eDRX value ) in 
the request message and transmit the request message to the 
MME . 
[ 0541 ] In addition , the controller 2940 may receive a 
response message corresponding to the request message 
from the MME . 
[ 0542 ] The controller 2940 that receives the response 
message may determine whether the second DRX - related 
third information ( the allowed eDRX parameter ) is included 
in the message . The second DRX - related third information 
the allowed eDRX parameter ) may include information 
indicating whether the MME supports the second DRX 

( DRX ) , or the second DRX ( DRX ) cycle information 
having to be applied by the UE . 
10543 ] . When the response message includes the second 
DRX - related third information , the controller 2940 may 
perform an RRC connection release process . The controller 
2940 that releases the RRC connection may operate by 
applying the second DRX ( DRX ) . 
[ 0544 ] For this , the controller 2940 may derive the second 
DRX cycle ( T ' ) and the first DRX cycle ( T ) by using the 
above - described method , and then determine the PHF and 
the PF . This step may be performed before the RRC con 
nection release . 
[ 0545 ] In addition , when the calculated PHF arrives , the 
controller 2940 may sequentially receive the MIB and SIB1 . 
[ 0546 ] The controller 2940 that receives the system infor 
mation may identify the systemInfoValueTag or system In 
foValueTagExt value included in the SIB 1 . The controller 
2940 may receive the SIB1 at least once every T ' , which is 
the second DRX ( DRX ) cycle , and then identify the sys 
temInfoValue Tag or systemInfoValueTagExt . In performing 
the DRX operation according to the second DRX ( DRX ) 
cycle , the controller 2940 may receive the SIB1 closest to 
the first PF and PO of the PHF determined according to the 
second DRX ( DRX ) cycle in the time domain . Alterna 
tively , the controller 2940 may receive the closest SIB1 
among SIB1s occurring after ( or before ) the first PF and PO 
of the PHF . 
10547 ) Thereafter , the controller 2940 may determine 
whether the identified value ( of the IEs ) and the stored value 
are different from each other . 
[ 0548 ] If there is no difference , the controller 2940 does 
not need to update the system information . 
[ 0549 ] On the other hand , if the stored value differs from 
the identified value , the controller 2940 may receive the 
system information being currently broadcasted by the eNB . 
[ 0550 ] Meanwhile , if the eNB does not broadcast the 
second DRX - related first information and the paging - related 
second parameter ( nB ' ) , or if the MME does not transmit the 
second DRX - related third information ( the allowed eDRX 
parameter ) , the controller 2940 may perform only the first 
DRX ( typical DRX ) process . 
[ 0551 ] Meanwhile , the above operation may be similarly 
applied to the UE which is in the connected state , and the 
details are the same as described above . Therefore , a 
description thereof will is omitted hereinafter . 
[ 0552 ] FIG . 30 illustrates a block configuration of eNB 
according to the present invention . 
10553 ] As shown in FIG . 30 , the eNB may include an RF 
processor 3010 , a baseband processor 3020 , a backhaul 
communication unit 3030 , a storage 3040 , and a controller 
3050 . 
[ 0554 ] The RF processor 3010 may perform a function , 
such as band conversion and amplification of a signal , for 
transmitting and receiving the signal through a wireless 
channel That is , the RF processor 3010 may up - convert a 
baseband signal provided from the baseband processor 3020 
into an RF band signal to transmit the RF band signal 
through an antenna , and also down - convert an RF band 
signal received through the antenna into a baseband signal . 
For example , the RF processor 3010 may include a trans 
mitter filter , a receiver filter , an amplifier , a mixer , an 
oscillator , a DAC , an ADC , and the like . Although the 
drawing shows only one antenna , the first access node may 
have a plurality of antennas . In addition , the RF processor 

                                     Ex. 1024 
APPLE INC. / Page 62 of 64



US 2018 / 0234917 A1 Aug . 16 , 2018 
29 

3010 may include a plurality of RF chains . Further , the RF 
processor 3010 may perform beamforming . For the beam 
forming , the RF processor 3010 may adjust the phase and 
size of signals transmitted and received through a plurality 
of antennas or antenna elements . 
[ 0555 ] The baseband processor 3020 may perform a con 
version function between a baseband signal and a bit stream 
in accordance with a physical layer standard of the first 
wireless access technology . For example , in data transmis 
sion , the baseband processor 3020 may create complex 
symbols by encoding and modulating transmission bit 
streams . Also , in data reception , the baseband processor 
3020 may restore reception bit streams by demodulating and 
decoding a baseband signal provided from the RF processor 
3010 . In case of complying with OFDM scheme , in data 
transmission , the baseband processor 3020 may generate 
complex symbols by encoding and modulating transmission 
bit streams , map the complex symbols to subcarriers , and 
construct OFDM symbols through an IFFT operation and a 
CP insertion . In addition , in data reception , the baseband 
processor 3020 may divide a baseband signal provided from 
the RF processor 3010 into OFDM symbol units , restore 
signals mapped to subcarriers through an FFT operation , and 
restore reception bit streams through demodulation and 
decoding . The baseband processor 3020 and the RF proces 
sor 3010 may transmit and receive a signal as described 
above . Thus , the baseband processor 3020 and the RF 
processor 3010 may be referred to as a transmitting unit , a 
receiving unit , a transceiver , a communication unit , or a 
wireless communication unit . 
[ 0556 ] The backhaul communication unit 3030 may pro 
vide an interface for performing communication with other 
node in the network . That is , the backhaul communication 
unit 3030 may convert a bit stream transmitted from the 
main eNB to another node , e . g . , a sub - eNB , a core network , 
etc . , into a physical signal , and may also convert a physical 
signal received from such other node into a bit stream . 
[ 0557 ] The storage 3040 may store a basic program for the 
operation of the main eNB , an application program , and data 
such as setting information . In particular , the storage 3040 
may store information on a bearer allocated to connected 
UE , a measurement result reported from the connected UE , 
and the like . In addition , the storage 3040 may store infor 
mation for determining whether to provide or suspend 
multiple connections to or from the UE . Also , the storage 
3040 may provide the stored data in response to a request of 
the controller 3050 . 
[ 0558 ] The controller 3050 may control overall operations 
of the main eNB . For example , the controller 3050 may 
transmit and receive a signal through the baseband processor 
3020 and the RF processor 3010 or through the backhaul 
communication unit 3030 . Also , the controller 3050 writes 
and read data to and from the storage 3040 . For this , the 
controller 3050 may include at least one processor . Accord 
ing to an embodiment of the present invention , the controller 
3050 may include a multi - connection controller 3052 for 
performing control for providing multiple connections to the 
UE . For example , the controller 3050 may control the eNB 
to perform the above - described operations and procedures . 
[ 0559 ] Specifically , the controller 3050 may determine 
whether system information is updated . 
[ 0560 ] If the system information is updated , the controller 
3050 may increase systemInfoValueTag and system Info 
ValueTagExt by one . Alternatively , the value of systemIn 

foValueTag may be increased by one , and then , if wrap 
around occurs , the systemInfoValueTagExt may be 
increased by one . 
[ 0561 ] Thereafter , the controller 3050 may broadcast the 
system information ( SIB1 ) including the updated informa 
tion ( IE ) . 
[ 0562 ] While the present invention has been particularly 
shown and described with reference to exemplary embodi 
ments thereof , it is clearly understood that the same is by 
way of illustration and example only and is not to be taken 
in conjunction with the present invention . It will be under 
stood by those skilled in the art that various changes in form 
and details may be made therein without departing from the 
subject matter and scope of the present invention . 

1 . A method of a terminal , the method comprising : 
receiving system information from a base station ; 
transmitting , if the system information includes first infor 
mation related to a second DRX operating in a second 
cycle , a request message including second information 
related to the second DRX to a mobility management 
entity ( MME ) ; 

receiving a response message in response to the request 
message from the MME ; and 

performing , when the response message includes third 
information related to the second DRX , an operation of 
the second DRX based on the third information . 

2 . The method of claim 1 , wherein the first information 
includes information indicating whether the base station 
supports the second DRX , 

wherein further comprises performing an operation of the 
first DRX operating in a first cycle if the first informa 
tion is not included in the system information . 

3 . The method of claim 1 , wherein the second information 
includes cycle information of the second DRX determined 
by the terminal , and 

wherein the third information is determined based on the 
second information , 

wherein further comprising performing an operation of 
the first DRX operating in a first cycle when the third 
information is not included in the response message . 

4 . A method of a base station , the method comprising : 
transmitting , if the base station supports a second DRX 

operating in a second cycle , system information includ 
ing first information related to the second DRX to a 
terminal ; 

receiving a paging message including third information 
related to the second DRX from a mobility manage 
ment entity ( MME ) ; and 

performing an operation of the second DRX based on the 
third information . 

5 . The method of claim 4 , wherein the first information 
includes information indicating whether the base station 
supports the second DRX , and 

wherein the third information includes cycle information 
of the second DRX . 

6 . A method of a mobility management entity ( MME ) , the 
method comprising steps of : 

receiving , if a terminal receives system information 
including first information related to a second DRX 
operating in a second cycle , a request message includ 
ing second information related to the second DRX from 
the terminal ; 
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?? 
transmitting a response message including third informa 

tion related to the second DRX in response to the 
request message to the terminal ; and 

transmitting a paging message including the third infor 
mation to a base station . 

7 . The method of claim 6 , wherein the third information 
is used for the terminal and the base station to perform an 
operation of the second DRX , 

wherein the first information includes information indi 
cating whether the base station supports the second 
DRX , 

wherein the second information includes cycle informa 
tion of the second DRX determined by the terminal , 
and 

wherein the third information is determined based on the 
second information . 

8 . A terminal comprising : 
a transceiver configured to transmit or receive a signal to 

or from other network entity ; and 
a controller configured to : 
receive system information from a base station , to trans 
mit , when the system information includes first infor 
mation related to a second DRX operating in a second 
cycle , a request message including second information 
related to the second DRX to a mobility management 
entity ( MME ) , 

receive a response message in response to the request 
message from the MME , and 

perform , when the response message includes third infor 
mation related to the second DRX , an operation of the 
second DRX based on the third information . 

9 . The terminal of claim 8 , wherein the first information 
includes information indicating whether the base station 
supports the second DRX , and 
wherein the controller is further configured to perform an 

operation of the first DRX operating in a first cycle 
when the first information is not included in the system 
information . 

10 . The terminal of claim 8 , wherein the second infor 
mation includes cycle information of the second DRX 
determined by the terminal , and 

wherein the third information is determined based on the 
second information . 

11 . The terminal of claim 8 , wherein the controller is 
further configured to perform an operation of the first DRX 

operating in a first cycle if the third information is not 
included in the response message . 

12 . A base station comprising : 
a transceiver configured to transmit or receive a signal to 

or from other network entity ; and 
a controller configured to : 
transmit , when the base station supports a second DRX 

operating in a second cycle , system information includ 
ing first information related to the second DRX to a 
terminal , 

receive a paging message including third information 
related to the second DRX from a mobility manage 
ment entity ( MME ) , and 

perform an operation of the second DRX based on the 
third information . 

13 . The base station of claim 12 , wherein the first infor 
mation includes information indicating whether the base 
station supports the second DRX , and 

wherein the third information includes cycle information 
of the second DRX . 

14 . A mobility management entity ( MME ) comprising : 
a transceiver configured to transmit or receive a signal to 

or from other network entity ; and 
a controller configured to : 

receive , when a terminal receives system information 
including first information related to a second DRX 
operating in a second cycle , a request message 
including second information related to the second 
DRX from the terminal , 

transmit a response message including third informa 
tion related to the second DRX in response to the 
request message to the terminal , and 

transmit a paging message including the third informa 
tion to a base station . 

15 . The MME of claim 14 , wherein the third information 
is used for the terminal and the base station to perform an 
operation of the second DRX , 
wherein the first information includes information indi 

cating whether the base station supports the second 
DRX , 

wherein the second information includes cycle informa 
tion of the second DRX determined by the terminal , 
and 

wherein the third information is determined based on the 
second information . 

* * * * * 
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