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ABSTRACT

Even when radio base stations including radio base station
identification information eNB IDs having different lengths are
coexistent, 1t 1s possible to perform an S1 handover. A mobile
communication method according to the present invention includes a
step of determining, a handover source radio base station eNB#0,
whether a handover destination candidate radio base station 1s a
macro cell radio base station eNB or a small cell radio base station
HeNB with reference to a predetermined bit set in Cell ID included 1n

E-CGI included in Measurement Report received from a mobile station
UE.
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DESCRIPTION
MOBILE COMMUNICATION METHOD AND RADIO BASE STATION

TECHNICAL FIELD

[0001] The present invention relates to a mobile communication

method and a radio base station.

BACKGROUND ART
[0002]In an LTE (Long Term Evolution) mobile communication system,
1t 1s necessary for a handover source radio base station to designate

Target ID for 1dentifying a handover destination candidate radio bage
atation eNB/HeNB 1n an HO Required message to be transmitted to a

mobile switching center MME (Mobility Management Entity).

[0003] As illustrated in Fig. 8, an information element “Target ID”

included in HO Required in an Intra-LTE handover includes an

information element “Global eNB ID” and an information element
"Selected TAIL.

(0004] Furthermore, as 1llustrated in Fig. 8, one of Macro eNB ID
(identification information of a radio base station eNB) of 20 bit length

and Home eNB ID (1dentification information of a radio base station
HeNB) of 28 bit length 1s set in an information element “eNB ID”

imncluded 1n the information element “Global eNB I1D”.

[00056] Furthermore, in an LTE-Rel.8 mobile communication system, as
1llustrated in Fig. 9, since a mobile station UE 13 configured to
transmit Measurement Report which includes only PCI (Physical Cell
ID) (Target PCI) of a handover destination candidate cell, that 1s, does
not include 1dentification information (Global eNB ID) of the handover
destination candidate radio base station or identification information
(TAIL: Tracking Area ID) of a handover destination candidate tracking
area, it is necessary for a handover source radio base station eNB#1 to
extract the identification information (Global eNB ID) of the handover

destinétion candidate radio base station or the 1identification
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information (TAI) of the handover destination candidate tracking area
based on the PCI with reference to NRT (Neighbor Relation Table).

[0006] Therefore, 1t 1s not possible for the mobile station UE to perform
an 51 handover with respect to a radio base station eNB/HeNB (a radio

base station eNB#2 in the example of Fig. 9) not registered in the NRT
of the handover gource radio base station eNB#1.

~ [0007] Meanwhile, in an LTE-Rel.9 mobile communication system,

since 1t 1s possible for a mobile station UE to transmit Measurement
Report including E-CGI (E-UTRAN Cell Global Identity) and TAI
related to a handover destination candidate cell, 1t 18 possible for a
handover source radio base station S-eND to acquire Global eNB ID
and TAI which constitute Target 1D for 1identifying a handover

destination candidate radio base station not registered in the NRT.

[0008] Fig. 10 illustrates an example of an information element
included in the information element “E-CGI” included in the

Measurement Report.

[0009] Therefore, 1t 15 possible for the handover source radio base
station to also transmit the HO Required message including the Target
ID to the handover destination candidate radio base station eNB/HeNB
not registered in the NRT or the handover destination candidate radio
base station HeNDB subordinate to a gateway device HeNB-GW, but it
1s not possible to determine whether the handover destination

candidate radio base station included in the Measurement Report

tranamitted by the mobile station UK 18 the radio base station eNB or
the radio base station HeNB.

' [0010] That is, the E-CGI included in the Measurement Report

transmitted by the mobile station UE does not include information for
determining the type (eNB/HeNB) of the handover destination
candidate radio base station.



10

15

20

20

30

3o

CA 02779538 2012-05-01

3

[0011] In addition, when a lower 28 bit of the E-CGI includes Cell ID
(corresponds to Cell Identity set in the information element “Cell

Identity” 1llustrated 1n Fig. 10) and the handover destination
candidate radio base station 1s the radio base station HeNB, the Cell
ID includes Home eNB ID. When the handover destination candidate

radio base station 1s the radio basge station eNB, the Cell ID i1ncludes
Macro eNB 1D of 20 bat length and 8-bit identification information of a
cell subordinate to the radio base station HeNB.

[0012] Furthermore, the mobile switching center MME searches for
whether an entry coinciding with the Global eNB ID set 1n the
information element “Global eNB ID” 1n the HO Required message

received from the handover source radio base station 1s registered.

[0013] Here, when the entry has not been registeréd and the length of
the information element “eNB ID” in the information element “Global
eNB ID” is 20 bits, the mobile switching center MME transmits HO

Failure to the handover source radio base statidn.

[0014] Meanwhile, when the entry has not been registered and the

length of the information element “eNB 1D” 1in the information element

“Global eNB ID” 1s 28 bits, the mobile switching center MMUE searches
for whether a gateway device HeNB-GW having TAI coinciding with

the TAI set in the information element “Selected TAI” in the HO

Required received from the handover source radio base station 19

registered.

[0015] When the gateway device HeNB-GW 1s registered, the mobile
switchineg center MME transmits HO Request including the TAI to the

cateway device HeNB-GW. When the gateway device HeNB-GW has
not been registered, the mobile switching center MME transmits HO

Failure to the handover source radio base station.

[0016]However, 1n the above-mentioned mobile communication system,

when the 81 handover is performed, since it 15 not possible for the
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handover source radio base station to determine the type (eNB/HeNB)
of the handover destination candidate radio base station based on the
E-CGI included in the Measurement Report transmitted by the mobile
station UE, there 18 a problem that 1t 1s not possible to decide the

length (20 bits or 28 bits) of the information element “Global eNB ID”

in the information element “Target ID” in the HO Required.

SUMMARY OF THE INVENTION

[0017] Therefore, the present invention has been achieved in view of
the above-described problems, and an object thereof 15 to provide a
mobile communication method and a radio base station, by which 1t 1s
possible to perform an S1 handover even when radio base stations
including radio base station identification information eNB I1Ds having
different lengths are coexistent.

[0018] A first characteristic of the present embodiment is summarized
in that a mobile communication method, which performs a handover
process of a mobile station from a cell subordinate to a first radio base
station to a cell subordinate to a second radio base station, comprising,
a step of determining, by the first radio base station, whether the
second radio base station 18 a macro cell radio base station or a small
cell radio base station with reference to predetermined information set

in cell identification information capable of designating the cell

subordinate to the second radio base station, which 1s included 1n a
measurement report received from the mobile station, a step of
transmitting, by the first radio base station, a first handover request
signal, 1n which a part of the cell 1dentification information is set as
identification information of the second radio base station, to a mobile
switching center when 1t 1s determined that the second radio base
station is the macro cell radio base station, and a step of transmitting,
by the first radio base station, a first handover request signal, in which
the cell identification information 1s set, as is, as the 1dentification
information of the second radio base station, to the mobile switching
center when it is determined that the second radio base station 1s the

small cell radio base station.
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|0019] A second charactenstic of the present embodiment is
summarized 1n that a radio base station, which serves ag a first radio
base station in a handover process of a mobile station from a cell
subordinate to the first radio base station to a cell subordinate to a
second radio base station, comprising, a determination unit configured
to determine whether the second radio base station 1s a macro cell
radio base station or a small cell radio base station with reference to
predetermined information set in cell 1dentification information
capable of designating the cell subordinate to the second radio base
station, which 18 included 1n a measurement report received from the
mobile station, and a transmission unit configured to transmit a
handover request signal, in which identification information of the
second radio base station 1s set, to a mobile switching center, in which
when the determination unit has determined that the second radio
base station 1s the macro cell radio base station, the transmission unit
1s configured to transmit a handover request signal, in which a part of
the cell identification information is set as the identification
information of the second radio base station, to the mobile switching
center, and when the determination unit has determined that the
second radio base station is the small cell radio base station, the

transmission unit is configured to transmit a handover request signal,

1in which the cell identification information is set, as 1s, as the
1identification information of the second radio base station, to the

mobile switching center.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] [F1g. 1] Fig. 1 1s a diagram showing the entire configuration of a

mobile communication system according to a first embodiment of the

present ivention.
[Fig. 2] Fi1g. 2 1s a functional block diagram of g radio base

station eNB/HeNB according to the first embodiment of the present

ivention.
[Fig. 3] Fig. 3 1s a diagram explaining the function of a

determination unit of the radio base station eNB/HeNB according to
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the first embodiment of the present 1invention.

[Fig. 4] Fag. 4 18 a functional block diagram of a mobile
switching center MME according to the first embodiment of the present
Invention.

5 [Fig. 5] Fig. 515 a diagram explaining the operation of the
mobile communication system according to the first embodiment of the
present invention.

[Fig. 6] Fig. 6 is a flowchart explaining the operation of the
radio base station eNB/HeNB according to the first embodiment of the

10 present invention.

[Fag. 7] F1g. 7 18 a flowchart explaining the operation of the

mobile switching center MME according to the first embodiment of the

present invention.

[Fig. 8] Fig. 8 is a diapram explaining an information element
15 "Target ID” included in an “HO Required” message transmitted in an
LTE mobile communication system and an information element
“Global eNB ID” included in the information element “Target ID”.
(Fig. 9] Fig. 91s a diagram explaining a problem in an 81
handover performed in an LTE-Rel.8 mobile communication system.
20 [F1g. 10] Fig. 10 18 a diagram explaining an information element
“E-CGI” included in a “Measurement Report” message transmitted in

an LTE-Rel.9 mobile communication system.

BEST MODE FOR CARRYING OUT THE INVENTION
256 [0021] (Configuration of mobile communication system according to
first embodiment of the present invention)

With reference to Fig. 1 to Fig. 4, the configuration of a mobile
communication system according to a first embodiment of the present
1invention will be described.

30
" [0022] The mobile communication system according to the present
embodiment 15 an LTE mobile communication system, and ag
1llustrated in Fig. 1, includes a mobile switching center MME, a
gateway device HeNB-GW, and radio base stations eNB#0, eNB#1,
36 HeNB#2, and HeNB#3. The radio base station HeNB#3 is |
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subordinate to the gateway device HeNB-GW.

[0023] Here, the radio base stations eNB#0 and eNB#1 are macro cell
radio base stations for managing a macro cell, and the radio base
stations HeNB#2 and HeNB#3 are small cell radio base stations for

managing a small cell including a CSG cell.

[0024] As 1llustrated 1n Fig. 2, the radio base stations eNB#0, eNB#1,
HeNB#2, and HeNB#3 (hereinafter, representatively referred to as a
radio base station eNB/HeNB) include a reception unit 11, a |

determination unit 12, and a transmission unit 13, respectively.

[0025] The reception unit 11 is configured to receive Measurement
Report transmitted by a mobile station UE, and receive Handover
Preparation Failure transmitted by the mobile switching center MME.

[0026] The determination unit 12 1s configured to determine whether g
handover destination candidate radio base station is a macro cell radio
base station eNB or a small cell radio base station HeNB with
reference to a predetermined bit set in Cell ID included in E-CGI

included in the Measurement Report received from the mobile station
UE.

|0027] Specifically, as 1llustrated in Fig. 3, the E-CGI included in the
Measurement Report includes PLMN Identity of 24 bit length and Cell

Identity (Cell ID) of 28 bit length.

[0028] In the example of Fig. 3, the above-mentioned predetermined
bit 18 the left most 1 bit in the Cell Identity. In addition, the

above-mentioned predetermined bit may be 1 bit other than the left
most 1 bit in the Cell Identity, or a plurality of bits in the Cell Identity.

[0029] For example, when “0” is set to the predetermined bit,.
identification information (Home) eNB ID of 28 bit length of the small

cell radio base station HeNB is set in the Cell Identity.



10

1o

20

25

30

39

CA 02779538 2012-05-01

[0030] Meanwhile, when “1" 15 set to the predetermined bat,
identification information (Macro) eNB ID of 20 bat length of the macro
cell radio base station eNB and an ID of 8 bit length for identifying a
cell subordinate to the macro cell radio hase station eNB have been set
in the Cell Identity.

|[0031} In addition, the predetermined bit constitutes a part of the
1dentification information of 28 bit lenegth of the small cell radio base
station HeNDB and the identification information of 20 bit length of the

macro cell radio base station eNB.

[0032] The transmission unit 13 18 configured to transmit Handover
Required, 1n whach the 1dentification information eNB ID of the
handover destination candidate radio base station is set, to the mobile
switching center MME.

|0033] Here, when the determination unit 12 has determined that the

handover destination candidate radio base station 1s the macro cell
radio base station eNB, the transmission unit 13 1s configured to

transmit Handover Required, 1n which a part (20 bits) of Cell
Identity/Cell ID 1s set as the identification information eNB ID of the

handover destination candidate radio base station, to the mobile

switching center MME.

[0034] Meanwhile, when the determination unit 12 has determined
that the handover destination candidate radio base station 18 the small

cell radio base station HeNB, the transmission unit 13 1s configured to
transmit Handover Required, in which the Cell Identity/Cell ID is set,

as 15, as the 1dentification information eNB ID of the handover

destination candidate radio base station, to the mobile switching
center MME.

[0035] As 1llustrated in Fig. 4, the mobile switching center MME

includes a management unit 21, a reception unit 22, a determination
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unit 23, and a transmission unit 24.

[0036] The management unit 21 1s configured to manage an entry
including the identification information eNB ID (Global eNB ID) of the
radilo base station eNB/HeNB subordinate to the mobile switching

center MMH, 1dentification information TAI of a tracking area, or
identification information CSG ID of a registration group.

[0037] The reception umit 22 18 configured to receive HO Required
related to a mobile station UK from a handover source radio base

station S-eNB/S-HeNB.

(0038] The determination unit 23 is configured to determine whether
an entry including the i1dentification information eNB ID of the
handover destination candidate radio base station included i1n the

Handover Required received i1n the reception unit 22 1s managed by the

management umt 2],

[0039]) Furthermore, the determination unit 23 is configured to
determine whether the length of the 1dentification information eNB ID

of the handover destination candidate radio base station is 28 bits (a

predetermined length) or 20 bits.

[0040] Moreover, the determination unit 23 is configured to determine
whether an entry including the 1dentification information TAI of the
tracking area included in the Handover Required received in the

reception unit 22 1s managed by the management unit 21.

[0041] The transmission unit 24 is configured to transmit HO Request
to a handover destination candidate radio base station eNB/HeNB, and

to transmit Handover Preparation Failure to a handover source radio

base station eNB/HeNB.

|0042] For example, even when it is determined that the entry
including the 1dentification information eNB ID of the handover
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destination candidate radio base station included in the Handover
Required received in the reception umt 22 has not been managed by
the management unit 21, 1f 1t 18 determined that the length of the
1dentification information eNB 1D of the handover destination
candidate radio base station 1s the 28 bits (the predetermined length)
and it is determined that the entry including the identification
information TAI of the tracking area included 1in the Handover
Required received in the reception unit 22 is managed by the
management unit 21, the transmission unit 24 is configured to
transmit Handover Request including the identification information

TAI of the tracking area to the gateway device HeNB-GW.

[0043] Furthermore, when 1t 1s determined that the entry including
the 1dentification information eNB ID of the handover destination
candidate radio base station included in the Handover Required
recelved 1n the reception unit 22 has not been managed by the
management unit 21 and the length of the 1dentification information
eNB ID of the handover destination candidate radio base station 1s not
the 28 bits (the predetermined length) but 20 bits, the transmission
unit 24 1s configured to transmit the Handover Preparation Failure to

the handover source radio base station eNB#O.

[0044] (Operation of the mobile communication system according to
the first embodiment of the present invention)

The operation of the mobile communication system according to
the first embodiment of the present invention will be described waith
reference to Fipg. 5 to Fig. 7. Specifically, in the mobile
communication system according to the first embodiment of the

present invention, the S1 handover process of the mobile station UE

from the handover source radio base station eNB#0 to the handover
destination candidate radio base station eNB#1/HeNB#2/HeNB#3 will

be described with reference to Fig. 5 to Fig. 7.

10045] As 1llustrated 1in Fig. 5, 1n step $1001, the mobile station UE
transmits the Measurement Report to the radio base station eNB#0,
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wherein the Measurement Report includes the E-CGI related to the

cell subordinate to the handover destination candidate radio base
station eNB#1/HeNB#2/HeNB#3 and the 1identification information

TAI of the tracking area.

[0046] Heremnafter, with reference to Fig. 6, the operation of the
handover source radio base station eNB#0 when the Measurement

Report 1s received will be described.

[0047] As illustrated in Fig. 6, the handover source radio base station
eNB#0 extracts the E-CGI related to the cell subordinate to the
handover destination candidate radio base station
eNB#1/HeNB#2/HeNB#3 from the received Measurement Report in
step 8101, and reads the left most 1 bit of Cell Identity/Cell ID in the
extracted E-CGI in step S102. .

[0048] In step S103, the handover source radio base station eNB#O0

determines whether the handover destination candidate radio base
station 18 the macro cell radio base station elNB or the small cell radio
base station HeNB based on the left most 1 bit (a predetermined bit).

[0049] When 1t 1s determined that the handover destination candidate
radio base station 1s the macro cell radio base station eNB, the
handover source radio base station eNB#0 sets the 1dentification
information (Macro) eNB ID of the macro cell radio base station eNB in
the 20 left most bhits of the Cell ID (28 bits) in the E-CGI as the
identification information eNB ID of the handover destination

candidate rad:io base station in step S104.

[0050] Meanwhile, when 1t 1s determined that the handover
destination candidate radio base station is the small cell radio base
station HeNB, the handover source radio base station eNB#0 sets the
identification information (Home) eNB ID of the small cell radio base
station HeND 1n the Cell ID (28 bits) in the E-CGI as the identification

information eNB ID of the handover destination candidate radio base
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station i1n step S105.

[0051] In step 8106, the handover source radio base station eNB#0

configures Global eNB ID by combining the PLMN ID with the eNB ID
5  of the handover destination candidate radio base station.

(00562] In step S107 (that 1s, 1n step S1002 illustrated in Fig. 5), the
handover source radio base station eNB#0 sends Handover Required to
the mobile switching center MME, wherein the Handover Required

10 1ncludes Target ID including the Global eNB ID and the

above-mentioned TAIL

[00563] Hereinafter, with reference to Fig. 7, the operation of the mobile
switching center MME having received the Handover Required will be
15 described.

[0054]) As 1llustrated in Fig. 7, the mobile switching center MME

receives the Handover Required from the handover source radio base
station eNB#0 in step S201 (that 1s, 1n step S1002 illustrated in Fig. 5),

20 and extracts the Global eNB ID from the Target ID included in the
Handover Required 1n step S202.

[0055] The mobile switching center MME searches for the management

unit 21 in step S203, and determines whether an entry including the
25 extracted Global eNB ID is managed 1n step S204.

[0056] The mobile switching center MME performs the process of step
8205 when it is determined that the entry including the Global eNB ID
has not been managed by the management unit 21, and performs the

30 process of step S208 when it 18 determined that the entry including the
Global eNB ID i1s managed by the management unit 21.

[0057] The mobile switching center MME determines whether the
length of the Global eNDB ID 1s 28 bits in step S205.
35
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[0068] When it 15 determined that the lenpgth of the Global eNB ID is
the 28 bits, the mobile switching center MME performs the process of
step S206. When 1t 15 determined that the length of the Global eNB

ID is not the 28 bits, that 1s, when 1t 1s determined that the length of
the Global eNB ID 1s 20 bits, the mobile switching center MME

performs the process of step S209.

[00569] The mobile switching center MME searches for the management
unit 21 in step S206, and determines whether an entry including TAI
included in the extracted Global eNB ID 1s managed in step S207.

[0060] The mobile switching center MME perforins the process of step

5209 when 1t 15 determined that the entry including the TAI has not
been managed by the management unit 21, and performs the process of
step S208 when 1t 15 determined that the entry including the TAI is

managed by the management unit 21.

[0061] In step S208, the mobile switching center MME sends Handover

Request to the handover destination candidate radio base station
eNB#1/HeNB#2 (or the gateway device HeNB-GW).

[0062] Specifically, as with step S1003A of Fig. 5, the mobile switching
center MME may transmit the Handover Request to the handover

destination candidate radio base station eNB#1.

[0063] Furthermore, as with step S1003B of Fig. 5, the mobile
switching center MME may transmit the Handover Request to the

handover destination candidate radio base station HeNB#2.

[0064] Alternatively, as with step S1003C1 of Fig. 5, the mobile
switching center MME may transmit the Handover Request including
the TAI to the gateway device HeNB-GW.

[0065] In such a case, as with step S1003C2 of Fig. 5, the gateway
device HeNB-GW transmits the Handover Request to the handover
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destination candidate radio base station HeNB#3.

[0066] Meanwhile, in step 5209 illustrated in Fig. 7, the mobile

switching center MME sends Handover Preparation Failure to the
handover source radio base station eNB#O0.

[0067] (Operation and Effect of the mobile communication system
according to the first embodiment of the present invention)

In an existing LTE mobile communication system, when an S1
handover 1s pertformed, since i1t 1s not possible for a handover source
radio base station to determine the type (eNB/HeNB) of a handover
destination candidate radio base station based on E-CGI included 1n
Measurement Report transmitted by a mobile station UE, there 1s a
problem that 1t 1& not possible to decide the length (20 bits or 28 bits) of
an 1nformation element “Global eNB 1D” 1n an information element
“Target ID” 1n HO Required.

10068] On the other hand, in accordance with the mobile
communication system according to the first embodiment of the
present invention, since it is possible for a handover source radio base
station to determine whether a handover destination candidate radio
base station 18 a macro cell radio base station eNB or a small cell radio
base station HeNB using a predetermined bit in Cell Identity/Cell ID
1n E-CGI included 1n a received Measurement Report, even when radio
base stations including radio base station identification information

eNB IDs having different lengths are coexistent, 1t 18 possible to

perform an S1 handover.

[0069] The characteristics of the present embodiment as described

above may be expressed as follows.

[0070] A first characteristic of the present embodiment is summarized

in that a mobile communication method, which performs a handover

process of a mobile station UE from a cell subordinate to a handover

source radio base station eNB#0 (a first radio base station) to a cell
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subordinate to a handover destination candidate radio base station
eNB#1/HeNB#2/HeNB#3 (a second radio base station), includes: a step
of determining, by the handover source radio base station eNB#O0,
whether the handover destination candidate radio base station is a
macro cell radio base station eNB or a small cell (for example, a C5G
cell) radio base station HeNB with reference to a predetermined bit
(predetermined information) set in Cell ID (cell identification
information capable of designating the cell subordinate to the second
radio base station) included in E-CGI included in Measurement Report
(measurement report) received from the mobile station UE; a step of
transmitting, by the handover source radio base station eNB#0,
Handover Required (a first handover request signal), in which a part
(for example, the 20 left most bits of the Cell ID) of the Cell ID (28 bits) |
is set as identification information eNB ID of the handover destination
candidate radio base station, to a mobile switching center MME when
1t 15 determined that the handover destination candidate radio base
station 1s the macro cell radio base station eNB; and a step of
transmitting, by the handover source radio base station eNB#0,
Handover Required, in which the Cell ID (28 bits) is set, ag is, as the
identification information eNB ID of the handover destination
candidate radio base station, to the mobile switching center MME
when it is determined that the handover destination candidate radio

base station 1s the small cell radio base station HeNB.

[0071] In the first characteristic of the present embodiment, the mobile
switching center MME includes a management unit 21 configured to
manage an entry including 1dentification information eNB ID of a
radio base station and identification information TAI of a tracking
area, and the mobile communication method may include: a step of
transmitting, by the mobile switching center MME, Handover Request
(a second handover request signal) including the identification
information TAI of the tracking area to a gateway device HeNB-GW if
the length of the identification information eNB ID of the handover
destination candidate radio base station 1s 28 bits (a predetermined
length) and an entry including the identification information TAI of
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the tracking area included in Handover Required is managed by the
management unit 21 even when an entry including the identification

itormation eNB ID of the handover destination candidate radio base
station included in the Handover Required has not been managed by
the management unit 21; and a step of transmitting, by the gateway
device HeNB-(xW, Handover Request (a third handover request signal)
to the handover destination candidate radio base station HeNB#3
designated by the identification information TAI of the tracking area
included in the received Handover Request and the identification

information eNB ID of the handover destination candidate radio base

station, which corresponds to E-CGI.

[0072] In the first characteristic of the present embodiment, the mobile
switching center MME includes a management unit 21 configured to
manage an entry including identification information eNB ID of a
radio base station and identification information TAI of a tracking
area, and the mobile communication method may include: a step of
transmitting, by the mobile switching center MME, Handover
Preparation Failure (a handover failure signal) to the handover source
radio base station eNB#0 when an entry including the identification
information eNB ID of the handover destination candidate radio base

station 1mcluded 1n the Handover Required has not been managed by

the management unit 21 and the length of the 1dentification
information eNB ID of the handover destination candidate radio base
station 1s not 28 bits (a predetermined length) but 20 bits.

|0073] A second characteristic of the present embodiment is
summarized 1n that a radio base station eNB/HeNB, which serves as a
handover source radio base station in a handover process of a mobile
station UE from a cell subordinate to the handover source radio base
station to a cell subordinate to a handover destination candidate radio
base station, includes: a determination unit 12 configured to determine
whether the handover destination candidate radio base station 1s a
macro cell radio base station eNB or a small cell radio base station
HeNB with reference to a predetermined bit set in Cell ID included 1n
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E-CGI included in Measurement Report received from the mobile
station UE; and a transmission unit 13 configured to transmait
Handover Required (a handover yequest signal), in which
1dentification information eNB ID of the handover destination
candidate radio base station is set, to a mobile switching center MME,
wherein, when the determination unit 12 has determined that the
handover destination candidate radio base station 18 the macro cell
radio base station eNB, the transmission unit 13 1s configured to
transmit Handover Required, in which a part of the Cell ID is set as
the 1dentification information eNB ID of the handover destination
candidate radio base station, to the mobile switching center MME, and
when the determination unit 12 has determined that the handover
destination candidate radio base station 1s the small cell radio base
station HeNB, the transmigsion unit 13 1s configured to transmat
Handover Required, 1n which the Cell ID 15 set, as 1s, as the
1dentification information eNB ID of the handover destination

candidate radio base station, to the mobile switching center MME.

[0074] In addition, the operation of the above-mentioned the mobile
station UE, the radio base station eNB/HeNB, the gateway device
HeNB-GW or the mobile switching center MME may be tmplemented
by hardware, may also be implemented by a software module executed

by a processor, or may further be implemented by the combination of
the both.

[0075] The software module may be arranged 1n a storage medium of
an arbitrary format such as a RAM (Random Access Memory), a flash

memory, a ROM (Read Only Memory), an EPROM (Erasable
Programmable ROM), an EEPROM (Electronically Erasable and
Programmable ROM), a register, a hard disk, a removable disk, or a

CD-ROM.

[0076] Such a storage medium is connected to the processor so that the
processor can write and read information into and from the storage

medium. Such a storage medium may also be accumulated 1n the



10

15

20

20

CA 02779538 2012-05-01

13

processor. Such storage medium and processor may be arranged 1n an
ASIC. Such ASIC may be arranged in the mobile station UE, the

radio base station eNB/HeNB, the gateway device HeNB-GW or the
mobile switching center MME. As a discrete component, such storage
medium and processor may be arranged in the mobile station UE, the
radio base station eNB/HeNB, the gateway device HeNB-GW or the
mobile switching center MME,

[0077] Thus, the present invention has been specifically explained by
using the above-mentioned embodiments; however, it is obvious that
for persons skilled in the art, the present invention 18 not limited to the

embodiments explained herein. The present invention can be
implemented as corrected and modified modes without departing from
the gist and the scope of the present invention defined by the claims.
Therefore, the description of the specification is intended for
explaining the example only and does not impose any limite.d meaning

to the present invention.

Industrial Applicability

[0078] As described above, in accordance with the present invention, it
15 possible to provide a mobile communication method and a radio base
station, by which it 18 possible to perform an S1 handover even when

radio base stations including radio base station identification

information eNB IDs having different lengths are coexistent.
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WHAT IS CLAIMED IS:

1. A mobile communication method, which performs a handover
process of a mobile station from a cell subordinate to a first radio
base station to a cell subordinate to a second radio base station,
comprising:
at the first radio base station, determining, based on predetermined

information, whether the second radio base station i1s a macro

cell radio base station or a small cell radio base station, the

predetermined information being set in cell 1dentification

mnformation to i1dentify the cell subordinate to the second radio

base station, the cell identification information being included

in a measurement report received from the mobile station;

transmitting a first handover request signal from the first radio base

station to a mobile switching center, wherein:

if 1t 1s determined that the second radio base station is a macro
cell radio base station, a part of the cell identification
information 1s set in the first handover request signal as
identification information of the second radio base sta-
tion;

if 1t 1s determined that the second radio base station is a small
cell radio base station, the cell identification information
1S set, as 1s, in the first handover request signal as the
identification information of the second radio base sta-
tion;

wherein the mobile switching center comprises a management unit

configured to manage an entry, the entry including:

identification information of one of the first and second radio
base stations, and
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identification information of a tracking area corresponding to
one of a plurality of cells associated with one of the first
and second radio base stations,

the mobile communication method further comprising:

transmitting a second handover request signal from the mobile
switching center to a gateway device for the second radio base
station, the second handover request signal including the
identification information of the tracking area if a length of the
identification information of the second radio base station 1s a
predetermined length and wherein an entry including the
identification information of the tracking area included in the
first handover request signal is managed by the management
unit even when an entry including the identification informa-
tion of the second radio base station included in the first
handover request signal has not been managed by the manage-
ment unit; and

transmitting a third handover request signal from the gateway device
to the second radio base station, the second radio base station
being designated by the tracking area included in the received
second handover request signal and being designated by the
identification information of the second radio base station, the
identification information of the second radio base station
corresponding to the identification information of the one of
the first and second radio base stations. '

2.  The mobile communication method according to claim 1, further
comprising:
transmitting a handover failure signal from the mobile switching
center to the first radio base station, when an entry including
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the identification information of the second radio base station
included in the first handover request signal has not been
managed by the management unit and when a length of the
identification information of the second radio base station is

S not a predetermined length.

3. A mobile switching center used in a mobile communication system
which performs a handover process of a mobile station from a cell
subordinate to a first radio base station to a cell subordinate to a

10 second radio base station utilizing first and second handover request
signals, comprising:
a management unit configured to manage an entry, the entry includ-
Ing:
identification information of a tracking area corresponding to
15 one of a plurality of cells associated with one of the first
and second radio base stations,
identification information of the first radio base station,
identification information of the second radio base station; and
a transmission unit configured to transmit the second handover

20 request signal from the mobile switching center to a gateway

device for the second radio base station, the second handover
request signal including the identification information of the
tracking area if a length of the identification information of the
second radio base station 1s a predetermined length and

25 wherein an entry including the identification information of
the tracking area included 1n the first handover request signal
i1s managed by the management unit even when an entry in-
cluding the identification information of the second radio base
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station included in the first handover request signal has not
been managed by the management unit
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