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DESCRIPTION 

Title of the Invention: MOBILE COMMUNICATION METHOD AND MOBILE 

STATION 

 

Technical Field 5 

[0001] 

 The present invention relates to a mobile communication 

method in which a mobile station to perform communication via 

a first connection between the mobile station and a radio base 

station and a second connection between the radio base station 10 

and a switching center by use of a first protocol function and 

a second protocol function, and relates to the mobile station. 

 

Background Art 

[0002] 15 

 In a mobile communication system according to the LTE 

(Long Term Evolution) scheme defined by the 3GPP, an AS (Access 

Stratum) function (hereinafter an LTE-AS function) of a mobile 

station UE is configured to perform a reconnection procedure 

upon detection of a “Radio Link Failure” attributable to a 20 

handover failure or deterioration in radio quality. 

 

Summary of the Invention 

Problems to be Solved by the Invention 

[0003] 25 

 Here, the LTE-AS function can perform the reconnection 

procedure only for a radio base station eNB (a cell) having “UE 

Context” of the mobile station UE. 

[0004] 

DESCRIPTION Title of the Invention: MOBILE COMMUNICATION METHOD AND MOBILE STATION
5 Technical Field [0001] The present invention relates to a mobile communication method in which a
mobile station to perform communication via a first connection between the mobile station and a radio
base 10 station and a second connection between the radio base station and a switching center by
use of a first protocol function and a second protocol function, and relates to the mobile station.
Background Art 15[0002]          In a mobile communication system according to the LTE (Long Term.
Evolution) scheme defined by the 3GPP, an AS (Access Stratum) function (hereinafter an LTE-AS
function) of a mobile station UE is configured to perform a reconnection procedure 20 upon detection
of a "Radio Link Failure" attributable to a handover failure or deterioration in radio quality. Summary of
the Invention 
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 Specifically, when the LTE-AS function transmits an 

“RRC Connection Reestablishment Request (a reestablishment 

request)” to a radio base station eNB (a cell) not having the 

“UE Context” of the mobile station UE, the LTE-AS function 

receives an “RRC Connection Reestablishment Reject (a 5 

reestablishment rejection response)”.  In this case, an RRC 

connection between the mobile station UE and the radio base 

station eNB is changed to an idle state without waiting for 

expiration of a T311 timer. 

[0005] 10 

 In this case, an S1 connection between the radio base 

station eNB and a switching center MME is maintained without 

being cut off because the T311 timer has not been expired.  For 

this reason, when the switching center MME receives an incoming 

signal, data or the like addressed to the mobile station UE, 15 

the switching center MME transmits the incoming signal and the 

like to the radio base station eNB whose RRC connection with 

the mobile station UE is released.  This produces a problem that 

the mobile station UE cannot receive the incoming signal and 

the like. 20 

[0006] 

 To solve this problem, the execution of a reconnection 

procedure by use of a NAS (Non Access Stratum) function of the 

mobile station UE is under study.  However, a specific 

reconnection procedure using the NAS function of the mobile 25 

station UE has not been studied as yet. 

[0007] 

 The present invention has been made in view of the 

foregoing problem, and an objective thereof is to provide a 

Problems to be Solved by the Invention 25[0003]          Here, the LTE-AS function can perform the
reconnection procedure only for a radio base station eNB (a cell) having "UE Context" of the mobile
station UE. [0004]            Specifically, when the LIE-AS function transmits an "RRC Connection
Reestablishment Request (a reestablishment request)" to a radio base station eNB (a cell) not having
the "UE Context" of the mobile station UE, the LIE-AS function 5 receives an "RRC Connection
Reestablishment Reject (a reestablishment rejection response)". In this case, an RRC connection
between the mobile station UE and the radio base station eNB is changed to an idle state without
waiting for expiration of a 1311 timer. 10[0005]          In this case, an 51 connection between the radio
base station eNB and a switching center MME is maintained without being cut off because the 1311
timer has not been expired. For this reason, when the switching center MME receives an incoming 15
signal, data or the like addressed to the mobile station UE, the switching center MME transmits the
incoming signal and the like to the radio base station eNB whose RRC connection with the mobile
station UE is released. This produces a problem that the mobile station UE cannot receive the
incoming signal and 20 the like. [0006]          To solve this problem, the execution of a reconnection
procedure by use of a NAS (Non Access Stratum) function of the mobile station UE is under study.
However, a specific 25 reconnection procedure using the NAS function of the mobile station UE has
not been studied as yet. [0007] 



 
 
                               

3 

mobile communication method and a mobile station which are 

capable of resolving the above-described defect of the LTE-AS 

function by defining a specific reconnection procedure 

performed by the NAS function of a mobile station. 

[0008] 5 

 A first aspect of the present invention is summarized 

as a mobile communication method in which a mobile station 

performs communication via a first connection between the 

mobile station and a radio base station and a second connection 

between the radio base station and a switching center by use 10 

of a first protocol function and a second protocol function, 

wherein the first protocol function performs processing 

corresponding to a first protocol which terminates between the 

mobile station and the radio base station; the second protocol 

function performs processing corresponding to a second protocol 15 

which is an upper protocol of the first protocol and terminates 

between the mobile station and the switching center; and the 

method includes the steps of: transmitting, from the first 

protocol function to the second protocol function, a 

reconnection request, when the first protocol function detects 20 

that the first connection is changed to an idle state; and  

transmitting, at the second protocol function, a service 

request, when the second protocol function receives the 

reconnection request and detects that the first protocol 

function is in a coverage area. 25 

[0009] 

 A second aspect of the present invention is summarized 

as a mobile station configured to perform communication via a 

first connection between the mobile station and a radio base 

The present invention has been made in view of the foregoing problem, and an objective thereof is to
provide a mobile communication method and a mobile station which are capable of resolving the
above-described defect of the LIE-AS function by defining a specific reconnection procedure
performed by the NAS function of a mobile station. 5[0008]          A first aspect of the present invention
is summarized as a mobile communication method in which a mobile station performs communication
via a first connection between the mobile station and a radio base station and a second connection 10
between the radio base station and a switching center by use of a first protocol function and a second
protocol function, wherein the first protocol function performs processing corresponding to a first
protocol which terminates between the mobile station and the radio base station; the second protocol
15 function performs processing corresponding to a second protoco 1 which is an upper protocol of the
first protocol and terminates between the mobile station and the switching center; and the method
includes the steps of: transmitting, from the first protocol function to the second protocol function, a 20
reconnection request, when the first protocol function detects that the first connection is changed to an
idle state; and transmitting, at the second protocol function, a service request, when the second
protocol function receives the reconnection request and detects that the first protocol 25 function is in
a coverage area. [0009]          A second aspect of the present invention is summarized as a mobile
station configured to perform communication via a first connection between the mobile station and a
radio base  station and a second connection between the radio base station and a switching center by
use of a first protocol function and a second protocol function, wherein the first protocol function is
configured to perform processing corresponding to a first 5 protocol which terminates between the
mobile station and the radio base station; the second protocol function is configured to perform
processing corresponding to a second protocol which is an upper protocol of the first protocol and
terminates between the mobile station and the switching center; the first 10 protocol function is
configured to transmit a reconnection request to the second protocol function, upon detecting that the
first connection is changed to an idle state; and the second protocol function is configured to transmit a
service request, when the second protocol function receives the reconnection 15 request and detects
that the first protocol function is in a coverage area. 



 
 
                               

4 

station and a second connection between the radio base station 

and a switching center by use of a first protocol function and 

a second protocol function, wherein the first protocol function 

is configured to perform processing corresponding to a first 

protocol which terminates between the mobile station and the 5 

radio base station; the second protocol function is configured 

to perform processing corresponding to a second protocol which 

is an upper protocol of the first protocol and terminates 

between the mobile station and the switching center; the first 

protocol function is configured to transmit a reconnection 10 

request to the second protocol function, upon detecting  that 

the first connection is changed to an idle state; and the second 

protocol function is configured to transmit a service request, 

when the second protocol function receives the reconnection 

request and detects that the first protocol function is in a 15 

coverage area. 

 

Effect of the Invention 

[0010] 

 As described above, the present invention can provide 20 

a mobile communication method and a mobile station which are 

capable of resolving the above-described defect of the LTE-AS 

function by defining a specific reconnection procedure 

performed by the NAS function of a mobile station. 

 25 

Brief Description of the Drawings 

[0011] 

[Fig. 1] Fig. 1 is an overall configuration diagram of 

a mobile communication system according to a first embodiment 

Effect of the Invention [0010] 20As described above, the present invention can provide a mobile
communication method and a mobile station which are capable of resolving the above-described
defect of the LIE-AS function by defining a specific reconnection procedure performed by the NAS
function of a mobile station. 25 Brief Description of the Drawings [0011] [Fig. 1]Fig. 1 is an overall
configuration diagram of a mobile communication system according to a first embodiment  of the
present invention. [Fig. 2]Fig. 2 is a functional block diagram of a mobile station according to the first
embodiment of the present invention. 5[Fig. 3]Fig. 3 is a sequence diagram showing operations of the
mobile communication system according to the first embodiment of the present invention. 
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of the present invention. 

[Fig. 2] Fig. 2 is a functional block diagram of a mobile 

station according to the first embodiment of the present 

invention. 

[Fig. 3] Fig. 3 is a sequence diagram showing operations 5 

of the mobile communication system according to the first 

embodiment of the present invention. 

[Fig. 4] Fig. 4 is a sequence diagram showing operations 

of the mobile communication system according to the first 

embodiment of the present invention. 10 

[Fig. 5] Fig. 5 is a sequence diagram showing operations 

of the mobile communication system according to the first 

embodiment of the present invention. 

[Fig. 6] Fig. 6 is a sequence diagram showing operations 

of the mobile communication system according to the first 15 

embodiment of the present invention. 

[Fig. 7] Fig. 7 is a sequence diagram showing operations 

of the mobile communication system according to the first 

embodiment of the present invention. 

 20 

Best Modes for Carrying Out the Invention 

[0012] 

(Configuration of mobile communication system according to 

first embodiment of the present invention) 

 A mobile communication system according to a first 25 

embodiment of the present invention will be described with 

reference to Fig. 1 to Fig. 6. 

[0013] 

 As shown in Fig. 1, the mobile communication system 

[Fig. 4]Fig. 4 is a sequence diagram showing operations      of the mobile communication system
according to the first 10 embodiment of the present invention. [Fig. 5]Fig. 5 is a sequence diagram
showing operations of the mobile communication system according to the first embodiment of the
present invention. [Fig. 6]Fig. 6 is a sequence diagram showing operations 15 of the mobile
communication system according to the first embodiment of the present invention. [Fig. 7]Fig. 7 is a
sequence diagram showing operations of the mobile communication system according to the first
embodiment of the present invention. 20 Best Modes for Carrying Out the Invention [0012]
(Configuration of mobile communication system according to first embodiment of the present
invention) 25A mobile communication system according to a first embodiment of the present invention
will be described with reference to Fig. 1 to Fig. 6. [0013] 
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according to this embodiment includes a core network CN, a 

switching center SGSN of the UMTS (Universal Mobile 

Telecommunications System) scheme, a radio control station RNC 

of the UMTS scheme, a radio base station NB of the UMTS scheme, 

a switching center MME of the LTE scheme, and a radio base station 5 

eNB MME of the LTE scheme. 

[0014] 

 As shown in Fig. 2, a mobile station UE includes an ESM 

function, an EMM function and an LTE-AS function, as functions 

of the LTE scheme.  The mobile station UE includes an SM/SMS 10 

function, a GMM function and an UMTS-AS function, as functions 

of the UMTS scheme. 

[0015] 

 Here, the LTE-AS function and the UMTS-AS function are 

configured to perform processing corresponding to an AS 15 

protocol (a first protocol) which terminates between the mobile 

station UE and the radio base station eNB/NB. 

[0016] 

 Meanwhile, the EMM function and the GMM function are 

configured to perform processing corresponding to a NAS 20 

protocol (a second protocol) which is an upper protocol of the 

AS protocol (the first protocol) and terminates between the 

mobile station UE and the switching center MME/SGSN. 

[0017] 

 Here, the mobile station UE is configured to perform 25 

communication via an RRC connection (a first connection) 

between the radio base station eNB/NB and mobile station UE and 

via an S1 connection and an Iu connection (a second connection) 

between the radio base station eNB/NB and the switching center 

As shown in Fig. 1, the mobile communication system  according to this embodiment includes a core
network CN, a switching center SGSN of the UMTS (Universal Mobile Telecommunications System)
scheme, a radio control station RNC of the UMTS scheme, a radio base station NB of the UMTS
scheme, 5 a switching center MME of the LIE scheme, and a radio base station eNB MME of the LIE
scheme. [0014]          As shown in Fig. 2, a mobile station UE includes an ESM function, an EMM
function and an LIE-AS function, as functions 10 of the LIE scheme. The mobile station UE includes an
SM/SMS function, a GMM function and an UMTS-AS function, as functions of the UMTS scheme.
[0015] Here, the LIE-AS function and the UMTS-AS function are 15 configured to perform processing
corresponding to an AS protocol (a first protocol) which terminates between the mobile station UE and
the radio base station eNB/NB. [0016] Meanwhile, the EMM function and the GMM function are 20
configured to perform processing corresponding to a NAS protocol (a second protocol) which is an
upper protocol of the AS protocol (the first protocol) and terminates between the mobile station UE and
the switching center MME/SGSN. [0017] 25Here, the mobile station UE is configured to perform 
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MME/SGSN. 

[0018] 

 Now, operations of the mobile communication system 

according to this embodiment will be described below with 

reference to Fig. 3 to Fig. 6. 5 

[0019] 

 Firstly, an operation (1) to be performed when a 

reconnection procedure using the NAS function is normally 

completed in the mobile communication system according to this 

embodiment will be described with reference to Fig. 3. 10 

[0020] 

 As shown in Fig. 3, when communication via the RRC 

connection is performed between the LTE-AS function of the 

mobile station UE and a radio base station eNB-A in step S1000, 

the LTE-AS function starts a T311 timer when a “Radio Link 15 

Failure” is detected in the RRC connection in step S1001. 

[0021] 

 The LTE-AS function performs cell search in step S1002.  

When a cell in which communication can be performed (which is 

a cell under the control of a radio base station eNB-B in the 20 

example of Fig. 3) is detected before the expiration of the T311 

timer in step S1003, the LTE-AS function transmits an “RRC 

Connection Reestablishment Request (a reestablishment 

request)” to the radio base station eNB-B in step S1004. 

[0022] 25 

 In step S1005, the radio base station eNB-B transmits 

an “RRC Connection Reestablishment Reject (a reestablishment 

rejection response)” to the LTE-AS function of the mobile 

station UE, because the radio base station eNB-B does not have 

communication via an RRC connection (a first connection) between the radio base station eNB/NB
and mobile station UE and via an 51 connection and an Tu connection (a second connection) between
the radio base station eNB/NB and the switching center  MME/SGSN. [0018]            Now, operations
of the mobile communication system according to this embodiment will be described below with 5
reference to Fig. 3 to Fig. 6. [0019]          Firstly, an operation (1) to be performed when a reconnection
procedure using the NAS function is normally completed in the mobile communication system
according to this 10 embodiment will be described with reference to Fig. 3. [0020]          As shown in
Fig. 3, when communication via the RRC connection is performed between the LIE-AS function of the
mobile station UE and a radio base station eNB-A in step S1000, 15 the LIE-AS function starts a 1311
timer when a "Radio Link Failure" is detected in the RRC connection in step S1001. [0021]          The
LIE-AS function performs cell search instep S1002. When a cell in which communication can be
performed (which is 20 a cell under the control of a radio base station eNB-B in the example of Fig. 3)
is detected before the expiration of the 1311 timer in step S1003, the LIE-AS function transmits an
"RRC Connection Reestablishment Request (a reestablishment request)" to the radio base station
eNB-B in step S1004. 25[0022]          In step S1005, the radio base station eNB-B transmits an "RRC
Connection Reestablishment Reject (a reestablishment rejection response)" to the LIE-AS function of
the mobile station UE, because the radio base station eNB-B does not have  



 
 
                               

8 

“UE Context” of the mobile station UE. 

[0023] 

 In step S1006, the RRC connection between the mobile 

station UE and the radio base station eNB is changed to an idle 

state without waiting for expiration of the T311 timer, because 5 

the LTE-AS function receives the “RRC Connection 

Reestablishment Reject (the reestablishment rejection 

response)”. 

[0024] 

 When there is a cell in which communication can be 10 

performed (i.e., within a coverage area), the LTE-AS function 

transmits an in-coverage notification indicating that fact to 

the EMM function in step S1007, and transmits “Reconnect request 

(a reconnection request)” to the EMM function in step S1008. 

[0025] 15 

 Upon receipt of the “Reconnect request (the 

reconnection request)”, the EMM function starts a “Reconnect 

timer (a service request timer)”.  Note that time to be measured 

with the “Reconnect timer” may be set up through a network or 

set to a fixed value. 20 

[0026] 

 Here, the EMM function detects that the LTE-AS function 

is in the coverage area before expiration of the Reconnect timer 

by way of receiving the above-described in-coverage 

notification.  Accordingly, the EMM function transmits a 25 

“Service Request (a service request)” to the LTE-AS function 

in step S1009. 

[0027] 

 In step S1010, the LTE-AS function transmits an “RRC 

"UE Context" of the mobile station UE. [0023]          In step 51006, the RRC connection between the
mobile station UE and the radio base station eNB is changed to an idle 5 state without waiting for
expiration of the 1311 timer, because theLIE-ASfunction receivesthe"RRC Connection
Reestablishment Reject(the reestablishment rejection response)". [0024] 10When there is a cell in
which communication can be performed (i.e., within a coverage area), the LIE-AS function transmits
an in-coverage notification indicating that fact to the EMM function in step S1007, and transmits
"Reconnect request (a reconnection request)" to the EMM function in step S1008. 15[0025] Upon
receipt of the "Reconnect request(the reconnection request)", the EMM function starts a "Reconnect
timer (a service request timer)". Note that time to be measured with the "Reconnect timer" may be set
up through a network or 20 set to a fixed value. 
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Connection Request (an RRC connection request)” to the radio 

base station eNB-B controlling the cell in which communication 

can be performed, in response to the “Service Request (the 

service request)”. 

[0028] 5 

 In step S1011, the radio base station eNB-B transmits 

an “RRC Connection Setup (an RRC connection setting)” to the 

LTE-AS function.  In step S1012, the LTE-AS function transmits 

an “RRC Connection Setup Complete (RRC connection setting 

completion)” and a “Service Request (a service request)” to the 10 

radio base station eNB-B. 

[0029] 

 In step S1013, the radio base station eNB-B transmits 

an “S1 Initial UE Message” to the switching center MME.  In step 

S1014, the switching center MME returns an “S1 Initial UE 15 

Context Setup” to the radio base station eNB-B. 

[0030] 

 In step S1015, the radio base station eNB-B transmits 

an “S1 Setup Complete” to the switching center MME.  In step 

S1016, the switching center MME transmits an “S1 Release” to 20 

the radio base station eNB-A to instruct release of the S1 

connection established between the radio base station eNB-A and 

the switching center MME. 

[0031] 

 In step S1017, the radio base station eNB-A releases 25 

the S1 connection established with the switching center MME, 

and then transmits an “S1 Release Complete” indicating that fact 

to the switching center MME. 

[0032] 

[0026]          Here, the EMM function detects that the LIE-AS function is in the coverage area before
expiration of the Reconnect timer by way of receiving the above-described in-coverage 25 notification.
Accordingly, the EMM function transmits a "Service Request (a service request)" to the LIE-AS
function in step S1009. [0027] In step S1010, the LIE-AS function transmits an "RRC  Connection
Request (an RRC connection request)" to the radio base station eNB-B controlling the cell in which
communication can be performed, in response to the "Service Request (the service request)". 5[0028]
In step S1011, the radio base station eNB-B transmits an "RRC Connection Setup (an RRC
connection setting)" to the LIE-AS function. In step S1012, the LIE-AS function transmits an "RRC
Connection Setup Complete (RRC connection setting 10 completion)" ands "Service Request (a
service request)" to the radio base station eNB-B. [0029]          In step S1013, the radio base station
eNB-B transmits an "51 Initial UEMessage"to the switching center MME. Instep 15 S1014, the
switching center MME returns an "51 Initial UE Context Setup" to the radio base station eNB-B. [0030]
In step S1015, the radio base station eNB-B transmits an "51 Setup Complete" to the switching center
MME. In step 
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 In step S1018, an outgoing call procedure is continued, 

i.e., an authentication procedure, a security procedure, and 

a call control procedure are performed after establishment of 

the above-described S1 connection.  This enables 

communications between the LTE-AS function and the radio base 5 

station eNB-B as well as between the LTE-NAS function and the 

switching center MME. 

[0033] 

 Secondly, an operation (2) to be performed when a 

reconnection procedure using the NAS function is normally 10 

completed in the mobile communication system according to this 

embodiment will be described with reference to Fig. 4. 

[0034] 

 As shown in Fig. 4, when communication via the RRC 

connection is performed between the LTE-AS function of the 15 

mobile station UE and a radio base station eNB-A in step S2000, 

the LTE-AS function starts a T311 timer when a “Radio Link 

Failure” is detected in the RRC connection in step S2001. 

[0035] 

 The LTE-AS function performs cell search in step S2002.  20 

When a cell in which communication can be performed (which is 

a cell under the control of a radio base station eNB-A in the 

example of Fig. 4) is detected before expiration of the T311 

timer in step S2003, the LTE-AS function transmits an “RRC 

Connection Reestablishment Request (a reestablishment 25 

request)” to the radio base station eNB-A in step S2004. 

[0036] 

 In step S2005, the RRC connection between the mobile 

station UE and the radio base station eNB is changed to the idle 

20 S1016, the switching center MME transmits an "51 Release" to the radio base station eNB-A to
instruct release of the 51 connection established between the radio base station eNB-A and the
switching center MME. [0031] 25In step S1017, the radio base station eNB-A releases the 51
connection established with the switching center MME, and then transmits an "51 Release Complete"
indicating that fact to the switching center MME. [0032]             In step 51018, an outgoing call
procedure is continued, i.e., an authentication procedure, a security procedure, and a call control
procedure are performed after establishment of the above-described 51 connection. This enables 5
communications between the LIE-AS function and the radio base station eNB-B as well as between
the LIE-NAS function and the switching center MME [0033] Secondly, an operation (2) to be performed
when a 10 reconnection procedure using the NAS function is normally completed in the mobile
communication system according to this embodiment will be described with reference to Fig. 4. [0034]
As shown in Fig. 4, when communication via the RRC 15 connection is performed between the LIE-AS
function of the mobile station UE and a radio base station eNB-A in step S2000, the LIE-AS function
starts a 1311 timer when a "Radio Link Failure" is detected in the RRC connection in step S2001.
[0035] 20The LIE-AS function performs cell search instep S2002. 
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state, because the T311 timer is expired before the LTE-AS 

function receives a response to the “RRC Connection 

Reestablishment Request (the reestablishment request)”. 

[0037] 

 In step S2007, the LTE-AS function checks that there 5 

are no cell in which communication can be performed (i.e., out 

of the coverage area) and transmits an out-of-coverage 

notification indicating that fact to the EMM function.  

Moreover, the LTE-AS function transmits a “Reconnect request 

(the reconnection request)” to the EMM function in step S2008. 10 

[0038] 

 Upon receipt of the “Reconnect request (the 

reconnection request)”, the EMM function starts a “Reconnect 

timer”. 

[0039] 15 

 Thereafter, in step S2008, the LTE-AS function checks 

that there is a cell in which communication can be performed 

now (i.e., within a coverage area now) and transmits an 

in-coverage notification which indicates that fact to the EMM 

function. 20 

 Here, the EMM function detects that the LTE-AS function 

is in the coverage area before expiration of the Reconnect timer 

by means of receiving the above-described in-coverage 

notification.  Accordingly, the EMM function transmits a 

“Service Request (the service request)” to the LTE-AS function 25 

in step S2009. 

[0040] 

 In step S2010, the LTE-AS function transmits an “RRC 

Connection Request (an RRC connection request)” to the radio 

When a cell in which communication can be performed (which is a cell under the control of a radio
base station eNB-A in the example of Fig. 4) is detected before expiration of the 1311 timer in step
S2003, the LIE-AS function transmits an "RRC 25 Connection Reestablishment Request(a
reestablishment request)" to the radio base station eNB-A in step S2004. [0036]          In step S2005,
the RRC connection between the mobile station UE and the radio base station eNB is changed to the
idle  state, because the 1311 timer is expired before the LIE-AS function receives a response to the
"RRC Connection Reestablishment Request (the reestablishment request)". [0037] 5In step S2007,
the LIE-AS function checks that there are no cell in which communication can be performed (i.e., out of
the coverage area) and transmits an out-of-coverage notification indicating that fact to the EMM
function. Moreover, the LIE-AS function transmits a "Reconnect request 10(the reconnection request)"
to the EMM function in step S2008. [0038] Upon receipt of the "Reconnect request(the reconnection
request)", the EMM function starts a "Reconnect timer". 15[0039]          Thereafter, in step S2008, the
LIE-AS function checks that there is a cell in which communication can be performed now (i.e., within
a coverage area now) and transmits an in-coverage notification which indicates that fact to the EMM 
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base station eNB-A controlling the cell in which communication 

can be performed, in response to a “Service Request (the service 

request)”. 

[0041] 

 In step S2011, the radio base station eNB-A transmits 5 

an “RRC Connection Setup (an RRC connection setting)” to the 

LTE-AS function.  In step S2012, the LTE-AS function transmits 

an “RRC Connection Setup Complete (RRC connection setting 

completion)” and a “Service Request (a service request)” to the 

radio base station eNB-A. 10 

[0042] 

 Here, when the S1 connection is not established between 

the radio base station eNB-A and the switching center MME, the 

radio base station eNB-A transmits an “S1 Initial UE Message” 

to the switching center station MME in step S2013.  The 15 

switching center MME returns an “S1 Initial UE Context Setup” 

to the radio base station eNB-B in step S2014.  The radio base 

station eNB-A transmits an “S1 Setup Complete” to the switching 

center MME in step S2015. 

[0043] 20 

 Thereafter, in step S2016, an outgoing call procedure 

is continued, i.e., an authentication procedure, a security 

procedure, and a call control procedure are performed.  This 

enables communications between the LTE-AS function and the 

radio base station eNB-A as well as between the LTE-NAS function 25 

and the switching center MME. 

[0044] 

 Thirdly, an operation to be performed when a 

reconnection procedure using the NAS function is abnormally 

20 function.          Here, the EMM function detects that the LIE-AS function is in the coverage area
before expiration of the Reconnect timer by means of receiving the above-described in-coverage
notification. Accordingly, the EMM function transmits a 25 "Service Request (the service request)" to
the LIE-AS function in step S2009. [0040]          In step S2010, the LIE-AS function transmits an "RRC
Connection Request (an RRC connection request)" to the radio base station eNB-A controlling the cell
in which communication can be performed, in response to a"Service Request (the service request)".
[0041] 5In step S2011, the radio base station eNB-A transmits an "RRC Connection Setup (an RRC
connection setting)" to the LIE-AS function. In step S2012, the LIE-AS function transmits an "RRC
Connection Setup Complete (RRC connection setting completion)" and a "Service Request (a service
request)" to the 10 radio base station eNB-A. [0042]          Here, when the 51 connection is not
established between the radio base station eNB-A and the switching center MME, the radio base
station eNB-A transmits an "51 Initial UE Message" 15 to the switching center station MME in step
S2013. The switching center MME returns an "51 Initial UE Context Setup" to the radio base station
eNB-B in step S2014. The radio base station eNB-A transmits an "51 Setup Complete" to the
switching center MME in step S2015. 20[0043]          Thereafter, in step S2016, an outgoing call
procedure is continued, i.e., an authentication procedure, a security procedure, and a call control
procedure are performed. This enables communications between the LIE-AS function and the 
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completed in the mobile communication system according to this 

embodiment will be described with reference to Fig. 5. 

[0045] 

 As shown in Fig. 5, when communication via the RRC 

connection is performed between the LTE-AS function of the 5 

mobile station UE and a radio base station eNB-B in step S3000, 

the LTE-AS function starts a T311 timer when a “Radio Link 

Failure” is detected in the RRC connection in step S3001. 

[0046] 

 The LTE-AS function performs the cell search in step 10 

S3002.  Since the LTE-AS function cannot detect the cell in 

which communication can be performed before expiration of the 

T311 timer in step S3003, the RRC connection between the mobile 

station UE and the radio base station eNB is changed to the idle 

state in step S3004. 15 

[0047] 

 In step S3005, the LTE-AS function checks that there 

are no cell in which communication can be performed (i.e., out 

of the coverage area) and transmits an out-of-coverage 

notification indicating that fact to the EMM function.  20 

Moreover, the LTE-AS function transmits an “Reconnect request 

(the reconnection request)” to the EMM function in step S3006. 

[0048] 

 Upon receipt of the “Reconnect request (the 

reconnection request)”, the EMM function starts a “Reconnect 25 

timer”.   

[0049] 

 Thereafter, since the EMM function cannot detect that 

the LTE-AS function is in the coverage area before expiration 

25 radio base station eNB-A as well as between the LIE-NAS function and the switching center MME.
[0044]          Thirdly, an operation to be performed when a reconnection procedure using the NAS
function is abnormally  completed in the mobile communication system according to this embodiment
will be described with reference to Fig. 5. [0045] As shown in Fig. 5, when communication via the RRC
5 connection is performed between the LIE-AS function of the mobile station UE and a radio base
station eNB-B in step S3000, the LIE-AS function starts a 1311 timer when a "Radio Link Failure" is
detected in the RRC connection in step S3001. [0046] 10The LIE-AS function performs the cell search
in step S3002. Since the LIE-AS function cannot detect the cell in which communication can be
performed before expiration of the 1311 timer in step S3003, the RRC connection between the mobile
station UE and the radio base station eNB is changed to the idle 15state in step S3004. [0047]          In
step S3005, the LIE-AS function checks that there are no cell in which communication can be
performed (i.e., out of the coverage area) and transmits an out-of-coverage 20 notification indicating
that fact to the EMM function. Moreover, the LIE-AS function transmits an "Reconnect request (the
reconnection request)" to the EMM function in step S3006. [0048] Upon receipt of the "Reconnect
request(the 
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of the Reconnect timer, the EMM function does not transmit a 

“Service Request (the service request)” to the LTE-AS function 

in step S3007, even when an in-coverage notification is received 

from the LTE-AS function. 

[0050] 5 

 Fourthly, an operation (3) to be performed when a 

reconnection procedure using the NAS function is normally 

completed in the mobile communication system according to this 

embodiment will be described with reference to Fig. 6. 

[0051] 10 

 As shown in Fig. 6, when communication via the RRC 

connection is performed between the LTE-AS function of the 

mobile station UE and a radio base station eNB-A in step S4000, 

the LTE-AS function starts a T311 timer when a “Radio Link 

Failure” is detected in the RRC connection in step S4001. 15 

[0052] 

 The LTE-AS function performs the cell search in step 

S4002, and detects a cell in which communication can be 

performed of a UTRA (UMTS Terrestrial Radio Access) scheme in 

step S4003 before expiration of the T311 timer. 20 

[0053] 

 In this case, in step S4004, the RRC connection between 

the mobile station UE and the radio base station eNB is changed 

to the idle state without transmitting an “RRC Connection 

Reestablishment Request (the reestablishment request)” by the 25 

LTE-AS function and without waiting for expiration of the T311 

timer. 

[0054] 

 In step S4005, a change is made so as to allow the UMTS-AS 

25 reconnection request)", the EMM function starts a "Reconnect timer". [0049]          Thereafter, since
the EMM function cannot detect that the LIE-AS function is in the coverage area before expiration  of
the Reconnect timer, the EMM function does not transmit a "Service Request (the service request)" to
the LIE-AS function in step S3007, even when an in-coverage notification is received from the LIE-AS
function. 5[0050]          Fourthly, an operation (3) to be performed when a reconnection procedure
using the NAS function is normally completed in the mobile communication system according to this
embodiment will be described with reference to Fig. 6. 10[0051]          As shown in Fig. 6, when
communication via the RRC connection is performed between the LIE-AS function of the mobile
station UE and a radio base station eNB-A in step S4000, the LIE-AS function starts a 1311 timer
when a "Radio Link 15 Failure" is detected in the RRC connection in step S4001. [0052]          The
LIE-AS function performs the cell search in step S4002, and detects a cell in which communication can
be performed of a UTRA (UMTS Terrestrial Radio Access) scheme in 20 step S4003 before expiration
of the 1311 timer. [0053]          In this case, in step S4004, the RRC connection between the mobile
station UE and the radio base station eNB is changed to the idle state without transmitting an "RRC
Connection 25 Reestablishment Request (the reestablishment request)" by the LIE-AS function and
without waiting for expiration of the 1311 timer. 
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function to perform the reconnection procedure instead of the 

LTE-AS function. 

[0055] 

 In step S4006, the UMTS-AS function transmits a 

“Reconnect request (the reconnection request)” to the GMM 5 

function in step S4006.  In step S4007, the UMTS-AS function 

checks that there is a cell in which communication can be 

performed (i.e., within the coverage area) and transmits an 

in-coverage notification indicating that fact to the GMM 

function. 10 

[0056] 

 Alternatively, after the RRC connection between the 

mobile station UE and the radio base station eNB is changed to 

the idle state as described above in step S4004, the LTE-AS 

function may transmit a “Reconnection request (the reconnection 15 

request)” to the EMM function in step S4004A, and may change 

RAT in step S4005 (see Fig. 7).  In this case, the EMM function 

needs to transmit the “Reconnect request (the reconnection 

request)” to the GMM function in step S4006. 

[0057] 20 

 Upon receipt of the “Reconnect request (the 

reconnection request)”, the GMM function starts a “Reconnect 

timer”.  

[0058] 

 Here, the GMM function detects that the UMTS-AS function 25 

is in the coverage area before expiration of the Reconnect timer 

by way of receiving the above-described in-coverage 

notification.  Accordingly, the GMM function transmits a 

“Service Request (a service request)” to the UMTS-AS function 

[0054] In step S4005, a change is made so as to allow the UNITS-AS  function to perform the
reconnection procedure instead of the LIE-AS function. [0055] In step S4006, the UNITS-AS function
transmits a 5 "Reconnect request (the reconnection request)" to the GMM function in step S4006. In
step S4007, the UNITS-AS function checks that there is a cell in which communication can be
performed (i.e., within the coverage area) and transmits an in-coverage notification indicating that fact
to the GMM 10 function. [0056]          Alternatively, after the RRC connection between the mobile
station UE and the radio base station eNB is changed to the idle state as described above in step
S4004, the LIE-AS 15 function may transmit a "Reconnection request (the reconnection request)" to
the EMM function in step 54004A, and may change RAT in step S4005 (see Fig. 7). In this case, the
EMM function needs to transmit the "Reconnect request (the reconnection request)" to the GMM
function in step S4006. 20[0057] Upon receipt of the "Reconnect request(the reconnection request)",
the GMM function starts a "Reconnect timer". [0058] 
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in step S4008. 

[0059] 

 In step S4009, the UMTS-AS function transmits an “RRC 

Connection Request (an RRC connection request)” to the radio 

base station NB and the radio control station RNC controlling 5 

the cell in which communication can be performed, in response 

to the “Service Request (the service request)”. 

[0060] 

 In step S4010, the radio control station RNC transmits 

an “RRC Connection Setup (an RRC connection setting)” to the 10 

UMTS-AS function.  In step S4011 and step 4012, the UMTS-AS 

function transmits an “RRC Connection Setup Complete (RRC 

connection setting completion)” and a “Service Request (a 

service request)” to the radio base station NB and the radio 

control station RNC. 15 

[0061] 

 In step S4013, the radio control station RNC transmits 

an “S1 Initial UE Message” and a “Service Request” to the 

switching center SGSN. 

[0062] 20 

 Thereafter, the switching center SGSN transmits an “S1 

Release” to the switching center MME to instruct the release 

of the S1 connection established between the radio base station 

eNB and the switching center MME. 

[0063] 25 

 Here, when the S1 connection is established, the 

switching center MME transmits an “S1 Release” to the radio base 

station eNB to instruct the release of the S1 connection 

established between the radio base station eNB and the switching 

25Here, the GRM function detects that the UNITS-AS function is in the coverage area before
expiration of the Reconnect timer by way of receiving the above-described in-coverage notification.
Accordingly, the GMM function transmits a "Service Request (a service request)" to the UNITS-AS
function  in step 54008. [0059]          In step 54009, the UMTS-AS function transmits an "RRC
Connection Request (an RRC connection request)" to the radio 5 base station NB and the radio
control station RNC controlling the cell in which communication can be performed, in response to the
"Service Request (the service request)". [0060] In step S4010, the radio control station RNC transmits
10 an "RRC Connection Setup (an RRC connection setting)" to the UMTS-AS function. In step S4011
and step 4012, the UMTS-AS function transmits an "RRC Connection Setup Complete (RRC
connection setting completion)" and a "Service Request (a service request)" to the radio base station
NB and the radio 15 control station RNC. [0061]          In step S4013, the radio control station RNC
transmits an "51 Initial UE Message" and a "Service Request" to the switching center SGSN. 20[0062]
Thereafter, the switching center SGSN transmits an "51 Release" to the switching center MME to
instruct the release of the 51 connection established between the radio base station eNB and the
switching center MME. 
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center MME in step S4015. 

[0064] 

 In step S4016, the radio base station eNB releases the 

S1 connection established with the switching center MME, and 

then transmits an “S1 Release Complete” indicating that fact 5 

to the switching center MME. 

[0065] 

 In step S4017, an outgoing call procedure is continued, 

i.e., an authentication procedure, a security procedure, and 

a call control procedure are performed, after establishment of 10 

the above-described Iu connection.  This enables 

communications between the UMTS-AS function and both of the 

radio base station NB and the radio control station RNC, as well 

as between the UMTS-NAS function and the switching center SGSN. 

[0066] 15 

(Advantageous Effects of mobile communication system according 

to first embodiment of the present invention) 

 According to the mobile communication system of the 

first embodiment of the present invention, when the RRC 

connection is in the idle state, the EMM function can release 20 

the S1 connection that remains without being cut off after the 

RCC connection turns into the idle state by transmitting the 

Service Request in response to receipt of the in-coverage 

notification and the Reconnect request from the LTE-AS 

function. 25 

[0067] 

 As a result, it is possible to eliminate a trouble that 

would be caused when the switching center MME transfers an 

incoming signal and the like addressed to the mobile station 

25[0063]          Here, when the 51 connection is established, the switching center MME transmits an
"51 Release" to the radio base station eNB to instruct the release of the 51 connection established
between the radio base station eNB and the switching center MME in step 54015. [0064]          In step
S4016, the radio base station eNB releases the 51 connection established with the switching center
MME, and 5 then transmits an "51 Release Complete" indicating that fact to the switching center MME.
[0065]          In step S4017, an outgoing call procedure is continued, i.e., an authentication procedure,
a security procedure, and 10 a call control procedure are performed, after establishment of the
above-described Iu connection. This enables communications between the UNITS-AS function and
both of the radio base station NB and the radio control station RNC, as well as between the
UMTS-NAS function and the switching center SGSN. 15[0066]  (Advantageous Effects of mobile
communication system according to first embodiment of the present invention)          According to the
mobile communication system of the first embodiment of the present invention, when the RRC 20
connection is in the idle state, the EMM function can release the 51 connection that remains without
being cut off after the RCC connection turns into the idle state by transmitting the Service Request in
response to receipt of the in-coverage notification and the Reconnect request from the LIE-AS 25
function. [0067] 
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UE to the radio base station eNB with which the RRC connection 

is not established. 

[0068] 

 Moreover, according to the mobile communication system 

of the first embodiment of the present invention, the EMM 5 

function is configured not to transmit the Service Request even 

when the LTE-AS function enters the coverage area after 

expiration of the Service Request timer.  Thereby, it is 

possible to avoid useless transmission of the Service Request.   

[0069] 10 

(Modification) 

 Note that operation of the above described switching 

center MME, the radio base station eNB and the mobile station 

UE may be implemented by means of hardware, a software module 

executed by a processor, or a combination of both. 15 

[0070] 

 The software module may be provided in any type of 

storage medium such as an RAM (Random Access Memory), a flash 

memory, a ROM (Read Only Memory), an EPROM (Erasable 

Programmable ROM), an EEPROM (Electronically Erasable and 20 

Programmable ROM), a register, a hard disk, a removable disk, 

or a CD-ROM. 

[0071] 

 The storage medium is connected to the processor so that 

the processor can read and write information from and to the 25 

storage medium.  Also, the storage medium may be integrated into 

the processor.  Also, the storage medium and the processor may 

be provided in an ASIC.  The ASIC may be provided in the 

switching center MME, the radio base station eNB and the mobile 

As a result, it is possible to eliminate a trouble that would be caused when the switching center MME
transfers an incoming signal and the like addressed to the mobile station  UE to the radio base station
eNB with which the RRC connection is not established. [0068] Moreover, according to the mobile
communication system 5 of the first embodiment of the present invention, the EMM function is
configured not to transmit the Service Request even when the LIE-AS function enters the coverage
area after expiration of the Service Request timer. Thereby, it is possible to avoid useless transmission
of the Service Request. 10[0069] (Modification)          Note that operation of the above described
switching center MME, the radio base station eNB and the mobile station UE may be implemented by
means of hardware, a software module 15 executed by a processor, or a combination of both. [0070]
The software module may be provided in any type of storage medium such as an RAM (Random
Access Memory), a flash memory, a ROM (Read Only Memory), an EPROM (Erasable 20
Programmable ROM), an EEPROM (Electronically Erasable and Programmable ROM), a register, a
hard disk, a removable disk, or a CD-ROM. [0071] The storage medium is connected to the processor
so that 25 the processor can read and write information from and to the 
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station UE.  Also, the storage medium and the processor may be 

provided in the switching center MME, the radio base station 

eNB and the mobile station UE as a discrete component. 

[0072] 

 Hereinabove, the present invention has been described 5 

in detail using the above embodiment; however, it is apparent 

to those skilled in the art that the present invention is not 

limited to the embodiment described herein.  Modifications and 

variations of the present invention can be made without 

departing from the spirit and scope of the present invention 10 

defined by the description of the scope of claims.  Thus, what 

is described herein is for illustrative purpose, and has no 

intention whatsoever to limit the present invention. 

storage medium. Also, the storage medium may be integrated into the processor. Also, the storage
medium and the processor may be provided in an ASIC. The ASIC may be provided in the switching
center MME, the radio base station eNB and the mobile  station UE. Also, the storage medium and the
processor may be provided in the switching center MME, the radio base station eNB and the mobile
station UE as a discrete component. [0072] 5Hereinabove, the present invention has been described
in detail using the above embodiment; however, it is apparent to those skilled in the art that the
present invention is not limited to the embodiment described herein. Modifications and variations of the
present invention can be made without 10 departing from the spirit and scope of the present invention
defined by the description of the scope of claims. Thus, what is described herein is for illustrative
purpose, and has no intention whatsoever to limit the present invention.  CLAIMS [Claim 1] A mobile
communication method in which a mobile station 5 performs communication via a first connection
between the mobile station and a radio base station and a second connection between the radio base
station and a switching center by use of a first protocol function and a second protocol function,
wherein 10the first protocol function performs processing 
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CLAIMS 

 

[Claim 1] 

 A mobile communication method in which a mobile station 

performs communication via a first connection between the 5 

mobile station and a radio base station and a second connection 

between the radio base station and a switching center by use 

of a first protocol function and a second protocol function, 

wherein 

 the first protocol function performs processing 10 

corresponding to a first protocol which terminates between the 

mobile station and the radio base station; 

 the second protocol function performs processing 

corresponding to a second protocol which is an upper protocol 

of the first protocol and terminates between the mobile station 15 

and the switching center; and 

 the method comprises the steps of: 

 transmitting, from the first protocol function to the 

second protocol function, a reconnection request, when the 

first protocol function detects that the first connection is 20 

changed to an idle state; and 

 transmitting, at the second protocol function, a 

service request, when the second protocol function receives the 

reconnection request and detects that the first protocol 

function is in a coverage area. 25 

 

[Claim 2] 

 A mobile station configured to perform communication 

via a first connection between the mobile station and a radio 

corresponding to a first protocol which terminates between the mobile station and the radio base
station;          the second protocol function performs processing corresponding to a second protocol
which is an upper protocol 15 of the first protocol and terminates between the mobile station and the
switching center; and the method comprises the steps of:          transmitting, from the first protocol
function to the second protocol function, a reconnection request, when the 20 first protocol function
detects that the first connection is changed to an idle state; and          transmitting, at the second
protocol function, a service request, when the second protocol function receives the reconnection
request and detects that the first protocol 25 function is in a coverage area. [Claim 2]          A mobile
station configured to perform communication via a first connection between the mobile station and a
radio  base station and a second connection between the radio base station and a switching center by
use of a first protocol function and a second protocol function, wherein the first protocol function is
configured to perform 5 processing corresponding to a first protocol which terminates between the
mobile station and the radio base station;          the second protocol function is configured to perform
processing corresponding to a second protocol which is an upper protocol of the first protocol and
terminates between the mobile 
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base station and a second connection between the radio base 

station and a switching center by use of a first protocol 

function and a second protocol function, wherein 

 the first protocol function is configured to perform 

processing corresponding to a first protocol which terminates 5 

between the mobile station and the radio base station; 

 the second protocol function is configured to perform 

processing corresponding to a second protocol which is an upper 

protocol of the first protocol and terminates between the mobile 

station and the switching center; 10 

 the first protocol function is configured to transmit 

a reconnection request to the second protocol function, upon 

detecting that the first connection is change to an idle state; 

and 

 the second protocol function is configured to transmit 15 

a service request, when the second protocol function receives 

the reconnection request and detects that the first protocol 

function is in a coverage area. 

10 station and the switching center;          the first protocol function is configured to transmit a
reconnection request to the second protocol function, upon detecting that the first connection is
change to an idle state; and 15the second protocol function is configured to transmit a service request,
when the second protocol function receives the reconnection request and detects that the first protocol
function is in a coverage area. 




