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(57) Abstract: The present invention provides a method for setting up X2 through a gateway, including: a home base station obtain -
ing an Internet Protocol (IP) address of a neighbor base station through a Transport Network Layer (TNL) address discovery pro -
cess; the home base station transmitting to an X2 gateway the obtained IP address of the neighbor base station; and the X2 gateway
initiating an X2 interface setup process with the neighbor base station, or initiating an eNB configuration update process with the
neighbor base station. The method can reduce impact on a macro base station, and reduce complexity of configuration of an operat -
or, so that an X2 handover is practicable.
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Description
Title of Invention: A METHOD AND APPARATUS FOR

SETTING UP AN X2 CONNECTION THROUGH A GATEWAY
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Technical Field

The present invention relates to mobile communication technologies, and particularly
to a method and apparatus for setting up an X2 connection through a gateway.
Background Art

In a current mobile communication system, in order to provide a better service to a
subscriber group, generally it is required to form a plurality of radio resource
management entities (i.e., a network entity which is used for managing radio resources
and access of a user equipment (UE) in a radio access network, such as a base station
or a cell in a variety of mobile communication systems) into a Closed Subscriber
Group (CSG) for the specific subscriber group. For example, all subscribers within a
company or a school are equal to a specific subscriber group, a plurality of radio
resource management entities are formed into a CSG for this specific subscriber group
to provide a special access service. It is widespread in a mobile communication system
to form a plurality of radio resource management entities into a CSG for a specific
subscriber group. In order to make this case clearer, a long term evolution (LTE)
system of system architecture evolution (SAE) is taken as an example for explanation
hereinafter.

Figure 1 is astructureofthe LTEsystem prior art.

As shown in Figure 1, in a radio access network of the LTE system, a radio resource
management entity includes a macro base station (e.g., eNB:evolved NodeB, 102) and
a home base station (HeNB, 103). A home base station gateway (HeNB GW, 104) is
optionally included in the radio access network. The eNB(102) may be directly
connected with a mobile management entity (MME, 105) in a core network. When the
HeNB GW(104) is included in the radio access network, the HeNB(103) is connected
with the MME(105) through the HeNB GW(104). When the HeNB GW(104) is not
included in the radio access network, the HeNB(103) may be directly connected with
the MME(105).

For the radio resource management entity in the LTE system, in order to provide a
richer access service, taking the as an example,HeNBs of various types are provided in
prior art,wherein the various type sinclude an open type,a hybrid type and a CSG type.
There is not a subscriber group of a specific access for an openHeNB,and any UE may
access the open HeNB. ACSG HeNB is a HeNB that isused by the above described

subscriber group consisting of all of the subscribers in the company or the school, the
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CSG HeNB only permits the access of a UE in the specific subscriber group which the
CSG HeNB serves(for convenience of description,herein after a UE in a specific
subscriber group is referred to as aCSG UE). A hybrid HeNB may form a CSG
together with another HeNB,and permit the access of a CSG UE which the hybrid
HeNB serves, at the same time,the hybrid HeNB may also permit the access of a non-
CSG UE(i.e.,a UE which does not belong to the CSG).

As can be seen from the above description, in the conventional mobile commu-
nication system, a plurality of radio resource management entities may be formed into
a CSG to provide a CSG radio resource management entity, e.g., a CSG HeNB, and a
hybrid radio resource management entity may be further provided to provide a richer
access service, e.g., a hybrid HeNB. At the same time, the macro base station (eNB)
may also support a function of the CSG, or may be used as a hybrid eNB when
supporting the function of the CSG.

Figure 2 is a schematic diagram illustrating an X2 setup process between eNBs in
prior art.

In the prior art, for example, eNB1 detects a new neighbor cell, it is illustrated in
Figure 2 that eNB1 triggers an X2 setup process. It is easy to understand that de-
scriptions of some processes which are optional and are well known to the person
skilled in the art are omitted hereinafter. The X2 setup process may include operations
as follows.

Referring to FIG. 2, in step 201, eNB1 detects a new neighbor cell.

The eNB1 detects the new neighbor cell through a report of a UE, and the new
neighbor cell is in eNB2.

In step 202, eNB1 transmits to a MME an eNB configuration transfer message. The
message contains an identifier of a source eNB, an identifier of a destination eNB, and
self-optimisation networks (SON) information. The identifier of the source eNB is
configured as a global eNB identifier of eNB1 and a selected tracking area identifier
(TAI). The identifier of the destination eNB is configured as a global eNB identifier of
eNB2 and the selected TAIL The SON information is configured as an information
request which requests configuration information of an X2 Transport Network Layer.

In step 203, the MME finds the destination eNB according to the identifier of the
destination eNB (including the global eNB identifier and the selected TAI), and
transmits to eNB2 a MME configuration transfer message.

In step 204, eNB2 transmits to the MME the eNB configuration transfer message.
The message contains the identifier of the source eNB, the identifier of the destination
eNB, and the SON information. The identifier of the source eNB is configured as the
global eNB identifier of eNB2 and the selected TAI The identifier of the destination
eNB is configured as the global eNB identifier of eNB1 and the selected TAI The
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SON(self organizing network) information includes SON information response which

includes a Transport Network Layer (TNL) address of eNB2.
In step 205, the MME transmits to eNB1 the MME configuration transfer message.

In step 206, eNB1 transmits to eNB2 an X2 setup request message.

In step 207, eNB2 transmits to eNB1 an X2 setup response message.

In a situation that there is a home base station, in order to reduce the on the core
network, it is proposed to support an X2 handover between an eNB and the home base
station. Considering that there are a larger number of home base stations within the
coverage of the eNB,if the eNB sets up an X2 connection with each neighbor home
base station,a great burden will becaused to the eNB,especially the burden of the
transport network layer.In addition,the home base stations often start up and
shutdown,which also brings a negative impacton the eNB,as a result, a concept of an
X2 gateway(X2 GW) is proposed.

Disclosure of Invention

Technical Problem

Figure 3 is a schematic diagram illustrating a structure of a system including an X2
GW. as shown in Figure 3. The HeNB is connected with the eNB through the X2 GW.

In this situation, the existing X2 setup process cannot complete an X2 setup process
between the eNB and the X2 GW or an X2 setup process between the eNB and a peer
HeNB through the X2 GW, and it is not resolved in the prior art how to perform the
X2 setup process. One method is to complete the setup through configuration of an
operator, e.g., configuration of the eNB, the HeNB, the X2 GW, but this method brings
a great burden to the operator.

Solution to Problem

The present invention provides a method for setting up X2 through a gateway, which
can reduce impact on a macro base station, and reduce complexity of configuration of
an operator, so that an X2 handover is practicable.

In order to achieve the above objective, the technical solution of the present
invention is implemented as follows.

A method for setting up X2 through a gateway, including: a home base station
obtaining an (IP) address of a neighbor base station through a Transport Network
Layer(TNL) address discovery process; the home base station transmitting to an X2
gateway the obtained IP address of the neighbor base station; and the X2 gateway
initiating an X2 interface setup process with the neighbor base station, or initiating an
eNB configuration update process with the neighbor base station.

The method further includes: the X2 gateway transmitting to the home base station

X2 setup information confirmation message.
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It should be noted that, the X2 setup information confirmation message includes in-
formation about a serving cell.

It should be noted that, the information about the serving cell includes information
about a serving cell of the neighbor base station.

It should be noted that, the home base station sends to the X2 gateway the obtained
IP address of the neighbor base station through an X2 setup request message, or an
eNB configuration update message, or a new message.

It should be noted that, the X2 setup information confirmation message is an X2
setup response message, or an eNB configuration update confirmation message, or a
new message.

It should be noted that, the X2 gateway sends to the neighbor base station an IP
address of the home base station.

It should be noted that, the neighbor base station sends to the X2 gateway a failure
message if the neighbor base station does not accept an X2 setup request or the eNB
configuration update of the X2 gateway; wherein the failure message includes an IP
address or an identifier of the home base station.

A method for setting up X2 through a gateway, including: a source base station
detecting a new neighbor cell; the source base station requesting a Transport Network
Layer (TNL) address of a base station where the new neighbor cell locates; wherein the
base station where the new neighbor cell locates is a home base station which is
connected to an X2 gateway; the home base station transmitting to the source base
station a TNL address of the X2 gateway to which the home base station is connected;
and the source base station initiating an X2 interface setup process with the X2
gateway, or initiating an eNB configuration update process with the X2 gateway.

It should be noted that, the home base station transmits to the source base station an
identifier of the X2 gateway to which the home base station is connected.

It should be noted that, an X2 setup request message in the X2 interface setup
process includes information about a serving cell of the home base station connected to
the X2 gateway.

As can be seen from the above technical solution, the method for setting up X2
through a gateway provided by the present invention can reduce impact on a macro
base station, and reduce complexity of configuration of an operator, so that an X2
handover is practicable.

In accordance with an aspect of the present invention, a method for setting up an X2
connection through a X2 gateway by a home base station, the method comprises
obtaining an (IP) address of a neighbor base station through a Transport Network
Layer(TNL) address discovery process, transmitting to the X2 gateway the obtained IP

address of the neighbor base station; and receiving a X2 setup information con-
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firmation message, from the X2 gateway, initiating an X2 interface setup process with
the neighbor base station, or an eNB(evolved NodeB) configuration update process

with the neighbor base station.
In accordance with another aspect of the present invention, a method for setting up

an X2 connection by a X2 gateway, the method comprises receiving, from a home base
station an (IP) address of a neighbor base station obtained by the home base station
through a Transport Network Layer (TNL) address discovery process, initiating an X2
interface setup process with the neighbor base station, or an eNB(evolved NodeB) con-
figuration update process with the neighbor base station, and transmitting a X2 setup
information confirmation message to the home base station.

In accordance with another aspect of the present invention, An apparatus for setting
up an X2 connection through a X2 gateway, the apparatus comprising a controller for
obtaining an (IP) address of a neighbor base station through a Transport Network
Layer(TNL) address discovery process, a transmitter for transmitting to the X2
gateway the obtained IP address of the neighbor base station, and a receiver for
receiving a X2 setup information confirmation message, from the X2 gateway
initiating an X2 interface setup process with the neighbor base station, or an
eNB(evolved NodeB) configuration update process with the neighbor base station.

In accordance with another aspect of the present invention, an apparatus for setting
up an X2 connection by a X2 gateway, the apparatus comprises a receiver for
receiving, from a home base station an (IP) address of a neighbor base station obtained
by the home base station through a Transport Network Layer (TNL) address discovery
process, a controller for initiating an X2 interface setup process with the neighbor base
station, or an eNB(evolved NodeB) configuration update process with the neighbor
base station, and a transmitter for transmitting a X2 setup information confirmation
message to the home base station.

Brief Description of Drawings

Figure 1 is a schematic diagram illustrating a structure of a LTE system in prior art;

Figure 2 is a schematic diagram illustrating an X2 setup process between eNBs in
prior art;

Figure 3 is a schematic diagram illustrating a structure of a system including an X2
GW;

Figure 4 is a schematic diagram illustrating a first embodiment for setting up X2
through a gateway;

Figure 5 is a schematic diagram illustrating a second embodiment for setting up X2
through a gateway;

Figure 6 is a schematic diagram illustrating a third embodiment for setting up X2
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through a gateway;
Figure 7 illustrates a block diagram illustrating a HeNB according to an embodiment

of the present invention;

Figure 8 illustrates a block diagram illustrating a X2 GW according to an em-
bodiment of the present invention.

Best Mode for Carrying out the Invention

Hereinafter, the present invention is described in further detail with reference to the
accompanying drawings and embodiments to make the technical solution and merits
therein clearer.

A first embodiment

Figure 4 illustrates the first embodiment for setting up X2 through a gateway
provided by the present invention. In this embodiment, a HeNB detects a new neighbor
cell covered by an eNB (or a HeNB), and triggers an X2 setup process. The following
is a detailed description of this embodiment. It is omitted herein that the detailed de-
scriptions of steps which are not related to contents of the present invention.

Referring to FIG.4, in step 401, the HeNB detects a new neighbor cell.

The HeNB detects a new neighbor cell through a report of a UE. The HeNB obtains
an evolved cell global identifier and a TAI(Tracking Area Identifier of the neighbor
cell through the report of the UE. A global eNB identifier may be obtained according
to an Evolved Cell Global Identifier (ECGI). The HeNB determines to initiate a
TNL(Transport Layer Address) address discovery process.

In step 402, the HeNB transmits to a MME an eNB configuration transfer message,
wherein the message contains an identifier of a source eNB, an identifier of a des-
tination eNB, and SON information. The identifier of the source eNB is set as a global
eNB identifier of the HeNB and the selected TAI. The identifier of the destination eNB
is set as a global eNB identifier of the eNB (or the HeNB) where the new neighbor cell
locates and the selected TAI. The SON information is configured as an information
request which requests configuration information of an X2 TNL.

In a situation that there is a HeNB GW deployed, the eNB configuration transfer
message is transmitted to the MME through the HeNB GW.

In step 403, the MME finds the destination eNB (or the HeNB) according to the
identifier of the destination eNB (including the global eNB identifier and the selected
TAI), and transmits to the destination eNB (or the HeNB) a MME configuration
transfer message.

In step 404, the eNB (or the HeNB) transmits to the MME an eNB configuration
transfer message. The message contains the identifier of the source eNB, the identifier
of the destination eNB, and the SON information. The identifier of the source eNB is
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set as the global eNB identifier of the eNB (or the HeNB) and the selected TAI The
identifier of the destination eNB is set as the global eNB identifier of the HeNB and
the selected TAIL The SON information includes SON information response which
includes a TNL address of the eNB(or the HeNB).

In step 405, the MME transmits to the HeNB a MME configuration transfer message.

In the situation that there is the HeNB GW deployed, the MME configuration
transfer message is transmitted to the HeNB through the HeNB GW.

In step 406, the HeNB transmits X2 setup information to an X2 GW. In this case, the
X2 setup information may be a conventional X2 setup request message, or an eNB
configuration update message, or a new message.

The HeNB knows an Internet Protocol (IP) address of the X2 GW to which the
HeNB is connected through pre-configuration or other methods. The message is the X2
setup request message or the new message if a SCTP(Stream Control Transmission
Protocol) association has not been set up between the HeNB and the X2GW, and the
HeNB is required to set up a SCTP association before sending the X2 setup in-
formation. The message is the X2 setup request message or the new message if an X2
connection is not set up between the HeNB and the X2GW, and an X2 interface
between the HeNB and the X2GW is set up through the step 406. The message in the
present step may be the X2 setup request message, or the eNB configuration update
message, or the new message if the X2 connection has been set up between the HeNB
and the X2GW.It should be noted that the X2 interface has been set up may means that
the X2 setup procedure is performed between two nodes.

The X2 setup information includes a TNL address of the eNB (or the HeNB) where
the neighbor cell locates, i.e., an IP address. The X2 setup information message may
include information about a serving cell of the HeNB, or may include information
about a neighbor cell of the serving cell of the HeNB. The information about a cell
includes a Physical-layer Cell Identifier (PCI) of the cell, an identifier of the cell, a
tracking area code (TAC), and frequency information.

In step 407, the X2 GW sets up a SCTP association with the eNB (or the HeNB). The
present step is not performed if the SCTP association has been already set up between
the eNB (or the HeNB) and the X2 GW. The X2 GW knows the eNB (or the HeNB)
according to the eNB IP received from HeNB in step 406.

In step 408, the X2 GW transmits to the eNB (or the HeNB) an X2 setup request
message. The message contains the information about the serving cell. The information
about the serving cell includes information about a cell of the HeNB which is
connected to the X2 GW. The information about the cell includes the PCI of the cell,
the identifier of the cell, the TAC, and the frequency information. The X2GW may
send the eNB configuration update message to the eNB (or the HeNB) in this step if
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the X2 connection has been already set up between the eNB (or the HeNB) and the
X2GW. The X2GW sends to the eNB (or the HeNB) the X2 setup request message or
the eNB configuration update message according to the IP address of the eNB (or the
HeNB) received from the HeNB.

The X2 setup request message or the eNB configuration update message may include
the IP address of the HeNB.

In step 409, the eNB (or the HeNB) transmits to the X2 GW an X2 setup response
message or an eNB configuration update confirmation message. The message contains
the information about the serving cell. The information about the cell includes the PCI
of the cell, the identifier of the cell, the TAC, and the frequency information. The eNB
(or the HeNB) sends the X2 setup response message if the eNB (or the HeNB) receives
the X2 setup request message. The eNB (or the HeNB) sends the eNB configuration
update confirmation message if the eNB (or the HeNB) receives the eNB configuration
update message.

The X2 setup response message or the eNB configuration update confirmation
message may include the identifier or the IP address of the peer HeNB.

The eNB (or the HeNB) may send to the X2GW an X2 setup failure message or an
eNB configuration update confirmation failure message if the eNB (or the HeNB)
cannot accept the setup of X2 or cannot accept the eNB configuration update. The
message may include the identifier or the IP address of the peer HeNB. In this way, the
X2GW can send the failure message to a corresponding HeNB or eNB when the
X2GW receives a plurality of X2 setup request messages or eNB configuration update
messages sent from multiple HeNBs or eNBs.

In step 410, the X2 GW transmits to the HeNB a X2 setup information confirmation
message. The X2 setup information confirmation message may be the X2 setup
response message, or the eNB configuration update confirmation message, or a new
message. The X2GW sends the X2 setup response message if the X2GW receives from
the HeNB the X2 setup request message. The X2GW sends the eNB configuration
update confirmation message if the X2GW receives from the HeNB the eNB con-
figuration update message. The X2GW sends a new response message if the X2GW
receives from HeNB a new message.

The X2GW sends the message to the corresponding HeNB according to the neighbor
cell information included in the message received from the eNB (or the HeNB), or
according to the neighbor cell information included in the message received from the
eNB (or the HeNB) and the information stored in the X2GW (e.g., the ID or the IP
address of the HeNB), or according to the identifier or the IP address of the peer HeNB
included in the message received from the eNB (or the HeNB). The message contains

information about a serving cell of the eNB or theHeNB. The information about the
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serving cell includes the PCI of the cell, the identifier of the cell, the TAC, and the
frequency information. This step may be a response message of step 406, or may be a
separate indication message. This step is an optional step, i.e., the method that the X2
GW obtains the IP address of the neighbor eNB and sets up X2 includes a technical
solution in which this step is included and another technical solution in which this step
is not included.

A second embodiment

Figure 5 illustrates the second embodiment for setting up X2 through a gateway
provided by the present invention. In this embodiment, a HeNB detects a new neighbor
cell covered by an eNB (or a HeNB), and triggers an X2 setup process. The following
is a detailed description of this embodiment. It is omitted herein that the detailed de-
scriptions of steps which are not related to contents of the present invention.

Referring to FIG.S, in step 501, the HeNB detects the new neighbor cell.

The HeNB detects the new neighbor cell through a report of a UE. The HeNB
obtains an ECGE and a TAI of the neighbor cell through the report of the UE. A global
eNB identifier may be obtained according to an ECGI. The HeNB determines to
initiate a TNL address discovery process.

In step 502, the HeNB transmits to a MME an eNB configuration transfer message,
wherein the message contains an identifier of a source eNB, an identifier of a des-
tination eNB, and SON information. The identifier of the source eNB is configured as
the selected TAI and a global eNB identifier of the HeNB or an X2 GW. The identifier
of the destination eNB is configured as a global eNB identifier of the eNB (or the
HeNB) where the new neighbor cell locates and the selected TAI The SON in-
formation is configured as an information request which requests configuration in-
formation of an X2 TNL. The message contains the configuration information of the
X2 TNL of the source base station. The configuration information of the X2 TNL
includes a TNL address of the X2 GW to which the HeNB is connected. If the
identifier of the source eNB is configured as the identifier of the HeNB, as another em-
bodiment of the present invention, the message may contain an identifier of the X2
GW to which the HeNB is connected.

The TNL address of the X2 GW may be a new information element, or may be an X2
TNL address of the source eNB in an existing eNB configuration transfer message. If
using the existing X2 TNL address of the source eNB in the existing eNB con-
figuration transfer message to transfer the TNL address of the X2 GW, the eNB con-
figuration transfer message may contain a new information element, i.e., an indication
of the TNL address of the X2 GW. If the message contains the identifier of the X2
GW, the indication of the TNL address of the X2 GW may not be contained.

The HeNB knows the TNL address of the X2 GW to which the HeNB is connected
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and/or the identifier of the X2 GW through pre-configuration or other methods.

In a situation that there is a HeNB GW deployed, the eNB configuration transfer
message is transmitted to the MME through the HeNB GW.

In step 503, the MME finds the destination eNB (or the HeNB) according to the
identifier of the destination eNB (including the global eNB identifier and the selected
TAI), and transmits to the destination eNB (or the HeNB) a MME configuration
transfer message.

In step 504, the eNB (or the HeNB) transmits to the MME an eNB configuration
transfer message. The message contains the identifier of the source eNB, the identifier
of the destination eNB, and the SON information. The identifier of the source eNB is
set as the global eNB identifier of the eNB (or the HeNB) and the selected TAI The
identifier of the destination eNB is set as the global eNB identifier of the source eNB
received in step 503 and the selected TAIL The SON information includes SON in-
formation response which includes a TNL address of the eNB (or the HeNB).

In step 505, the MME transmits to the HeNB a MME configuration transfer message.

In the situation that there is the HeNB GW deployed, the MME configuration
transfer message is transmitted to the HeNB through the HeNB GW.

In step 506, the eNB (or the HeNB) knows that the destination HeNB is connected to
the X2 GW according to the new information element contained in the message in step
503, i.e., the TNL address of the X2 GW, or the indication of the TNL address of the
X2 GW, or the identifier of the X2 GW. The eNB (or the HeNB) initiates a SCTP as-
sociation process with an entity indicated by the TNL address contained in the message
in step 503, i.e., the X2 GW. The present step is not performed if the SCTP association
has been already set up between the eNB (or the HeNB) and the X2GW.

In step 507, the eNB (or the HeNB) transmits to the X2 GW an X2 setup request
message.

The message may contain information about a serving cell of the eNB (or the HeNB),
or may contain information about a neighbor cell of the serving cell of the eNB (or the
HeNB). The information about the cell includes a PCI of the cell, an identifier of the
cell, a TAC, and frequency information.

The message may further include the identifier or the IP address of the HeNB.

In step 508, the X2 GW transmits to the eNB (or the HeNB) an X2 setup response
message. The message contains the information about the serving cell. The information
about the serving cell includes information about a cell of the HeNB which is
connected to the X2 GW. The information about the cell includes the PCI of the cell,
the identifier of the cell, the TAC, and the frequency information.

In step 509, the X2GW transmits to the HeNB an X2 setup information indication
message. The X2GW may initiate the X2 setup process between the X2GW and the
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HeNB. The X2 setup information indication message may be the eNB configuration
update message if the X2 connection between the X2GW and the HeNB has been
already set up. The X2GW sends the message to the corresponding HeNB according to
the neighbor cell information included in the message received from the eNB (or the
HeNB), or according to the neighbor cell information included in the message received
from the eNB (or the HeNB) and the information stored in the X2GW (e.g., the ID or
the IP address of the HeNB), or according to the identifier or the IP address of the peer
HeNB included in the message received from the eNB (or the HeNB).

The message contains information about the serving cell of the eNB (or the HeNB).
The information about the cell includes the PCI of the cell, the identifier of the cell, the
TAC, and the frequency information. This step is an optional step, i.e., the method for
setting up X2 includes a technical solution in which this step is included and another
technical solution in which this step is not included.

It should be noted that there is no absolute sequence between step 508 and step 509.

A third embodiment

Figure 6 illustrates the third embodiment for setting up X2 connection through a X2
gateway provided by the present invention. In this embodiment, an eNB (or a HeNB)
detects a new neighbor cell covered by a HeNB, and triggers an X2 setup process. The
following is a detailed description of this embodiment. It is omitted herein that the
detailed descriptions of steps which are not related to contents of the present invention.

Referring to FIG. 6, in step 601, the eNB (or the HeNB) detects the new neighbor
cell.

The eNB (or the HeNB) detects a new neighbor cell through a report of a UE. The
eNB (or the HeNB) obtains an ECGI and a TAI of the neighbor cell through the report
of the UE. A global eNB identifier may be obtained according to an ECGI. The eNB
(or the HeNB) determines to request a TNL address of the base station where the new
neighbor cell locates.

In step 602, the eNB (or the HeNB) transmits to a MME an eNB configuration
transfer message.

The message contains an identifier of a source eNB, an identifier of a destination
eNB, and SON information. The identifier of the source eNB is set as a global eNB
identifier of the eNB (or the HeNB) and the selected TAI. The identifier of the des-
tination eNB is set as a global eNB identifier of the HeNB where the new neighbor cell
locates and the selected TAI. The SON information is configured as an information
request which requests configuration information of an X2 TNL.

In step 603, the MME transmits to the HeNB a MME configuration transfer message.
The configuration of an information element in the message is the same as that in step
602.
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In a situation that there is a HeNB GW deployed, the MME configuration transfer
message is transmitted to the HeNB through the HeNB GW.

In step 604, the HeNB transmits to the MME an eNB configuration transfer message.

The message contains the identifier of the source eNB, the identifier of the des-
tination eNB, and the SON information. The identifier of the source eNB is set as the
selected TAI and the global eNB identifier of the HeNB or an identifier of an X2 GW.
The identifier of the destination eNB is set as the global eNB identifier of the eNB (or
the HeNB) and the selected TAI. The SON information includes SON information
response which includes a TNL address of the X2 GW to which the HeNB is
connected. The message may contain the identifier of the X2 GW to which the HeNB
is connected. The SON information response may further include the IP address of the
HeNB.

The HeNB detects an IP address of the X2 GW to which the HeNB is connected and/
or the identifier of the X2 GW through pre-configuration or other methods. The HeNB
may not set up the SCTP association with the X2GW, or may not set up the X2
interface. Alternatively, the HeNB may have already set up an SCTP association with
the X2 GW. Or an X2 interface may have already been set up between the HeNB and
the X2 GW. The embodiment of the present disclosure does not limit herein.

In the situation that there is the HeNB GW deployed, the eNB configuration transfer
message is transmitted to the MME through the HeNB GW.

In step 605, the MME transmits to the eNB (or the HeNB) a MME configuration
transfer message. The configuration of the information element in the message is the
same as that in step 604.

In step 606, the eNB (or the HeNB) sets up a SCTP association with the X2 GW. The
eNB (or the HeNB) sets up the SCTP association with a corresponding entity
according to the TNL address of the X2GW received in step 605. The eNB (or the
HeNB) may not know whether the opposite peer is the HeNB, or the eNB, or the
HeNB which is connected to the X2 GW. The present step is not performed if the
SCTP association between the eNB (or the HeNB) and the X2 GW has been already
set up.

In step 607, the eNB (or the HeNB) transmits to the X2 GW an X2 setup request
message. The eNB (or the HeNB) sets up X2 with the corresponding entity according
to the TNL address received in step 605. The eNB (or the HeNB) may not know
whether the opposite peer is the HeNB, or the eNB, or the HeNB which is connected to
the X2 GW.

The message may contain information about a serving cell. The information about
the serving cell includes information about a serving cell of the eNB (or the HeNB).

The information about the cell includes a PCI of the cell, an identifier of the cell, a
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TAC, and frequency information.

The message may further include the identifier or the IP address of the peer HeNB.
In step 608, the X2 GW transmits to the eNB (or the HeNB) an X2 setup response
message. The message contains the information about a serving cell. The information

about the serving cell includes information about a cell of the HeNB which is
connected to the X2 GW. The information about the cell includes the PCI of the cell,
the identifier of the cell, the TAC, and the frequency information.

In step 609, the X2 GW transmits to the HeNB an X2 setup information indication
message. The X2GW may initiate the X2 setup process between the X2GW and the
HeNB. In this case, the X2 setup information indication message may be the X2 setup
request message. The X2 setup information indication message may be the eNB con-
figuration update message if the X2 interface between the X2GW and the HeNB has
been already set up. The X2GW sends the message to the corresponding HeNB
according to the the neighbor cell information included in the message received from
the eNB (or the HeNB), or according to the neighbor cell information included in the
message received from the eNB (or the HeENB) and the information stored in the
X2GW (e.g., the ID or the IP address of the HeNB), or according to the identifier or
the IP address of the peer HeNB included in the message received from the eNB (or
the HeNB).

The message contains information about the serving cell of the eNB or the HeNB (or
the HeNB). The information about the serving cell includes the PCI of the cell, the
identifier of the cell, the TAC, and the frequency information.

It should be noted that there is no absolute sequence between step 608 and step 609.

This step is an optional step, i.e., the method that the eNB (or the HeNB) obtains the
IP address of the opposite peer and sets up X2 includes a technical solution in which
this step is included and another technical solution in which this step is not included.

Figure 7 illustrates a block diagram illustrating a HeNB according to an embodiment
of the present invention.

Referring to FIG. 7, the HeNB(700) includes a receiver(702), a controller(704) an a
transmitter(706).

The controller(704) obtaines an IP address of a neighbor base station through a TNL
address discovery process, a transmitter(706) transmits to the X2 GW the obtained IP
address of the neighbor base station(e.g., eNB (or the HeNB)), the receiver(702)
receives a X2 setup information confirmation message, from the X2 GW initiating an
X2 interface setup process with the neighbor base station, or an eNB configuration
update process with the neighbor base station. the X2 setup information confirmation
message comprises information about a serving cell of the neighbor base station. the

obtained IP address is transmitted through one of an X2 setup request message, an eNB
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configuration update message, a new message. the X2 setup information confirmation
message is one of an X2 setup response message, an eNB configuration update con-
firmation message, a new message.

The receiver receives from the X2 GW a failure message received from the neighbor
base station if the neighbor base station does not accept an X2 setup request or the eNB
configuration update of the X2 GW, the failure message comprises an IP address or an
identifier of the home base station.

Figure 8 illustrates a block diagram illustrating a X2 GW according to an em-
bodiment of the present invention.

Referring to FIG. 8, the HeNB(800) includes a receiver(802), a controller(804) an a
transmitter(806).

The receiver(802) receives from a home base station an IP address of a neighbor base
station obtained by the home base station through a TNL address discovery process,
the controller(804) initiates an X2 interface setup process with the neighbor base
station, or an eNB(evolved NodeB) configuration update process with the neighbor
base station, and a transmitter transmits a X2 setup information confirmation message
to the home base station. the X2 setup information confirmation message comprises in-
formation about a serving cell of the neighbor base station. an X2 setup request
message in the X2 interface setup process comprises information about a serving cell
of the home base station connected to the X2 GW. the obtained IP address is recevied
through one of an X2 setup request message, an eNB configuration update message, a
new message. the X2 setup information confirmation message is one of an X2 setup
response message, an eNB configuration update confirmation message, a new
message.

The receiver(804) receives a failure message received from the neighbor base station
if the neighbor base station does not accept an X2 setup request or the eNB con-
figuration update of the X2 GW, the failure message comprises an IP address or an
identifier of the home base station.

As can be seen from the above description, the method for setting up X2 through a
gateway provided by the present invention can reduce the impact on the macro base
station, and reduce complexity of the configuration of the operator, so that an X2
handover is practicable.

The above are preferable embodiments of the present invention, and are not used for
limiting the present invention. Any modifications, equivalents, improvements, etc.,
made under the spirit and principle of the present invention should be included in the

protection scope of the present invention.
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Claims
A method for setting up an X2 connection through a X2 gateway by a

home base station, the method comprising:

obtaining an Internet Protocol (IP) address of a neighbor base station
through a Transport Network Layer (TNL) address discovery process;
transmitting to the X2 gateway the obtained IP address of the neighbor
base station; and

receiving a X2 setup information confirmation message, from the X2
gateway, initiating an X2 interface setup process with the neighbor base
station, or an eNB(evolved NodeB) configuration update process with
the neighbor base station.

The method of claim 1, wherein the X2 setup information confirmation
message comprises information about a serving cell of the neighbor
base station.

The method of claim 1, wherein the obtained IP address is transmitted
through one of an X2 setup request message, an eNB configuration
update message, a new message.

The method of claim 1, wherein the X2 setup information confirmation
message is one of an X2 setup response message, an eNB configuration
update confirmation message, a new message.

The method of claim 1, further comprising:

receiving from the X2 gateway a failure message received from the
neighbor base station if the neighbor base station does not accept an X2
setup request or the eNB configuration update of the X2 gateway,
wherein the failure message comprises an IP address or an identifier of
the home base station.

A method for setting up an X2 connection by a X2 gateway, the
method comprising:

receiving, from a home base station an Internet Protocol (IP) address of
a neighbor base station obtained by the home base station through a
Transport Network Layer (TNL) address discovery process;

initiating an X2 interface setup process with the neighbor base station,
or an eNB(evolved NodeB) configuration update process with the
neighbor base station; and

transmitting a X2 setup information confirmation message to the home
base station.

The method of claim 6, wherein the X2 setup information confirmation
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message comprises information about a serving cell of the neighbor
base station.

The method of claim 6, wherein an X2 setup request message in the X2
interface setup process comprises information about a serving cell of
the home base station connected to the X2 gateway.

The method of claim 6, wherein the obtained IP address is recevied
through one of an X2 setup request message, an eNB configuration
update message, a new message.

The method of claim 6, wherein the X2 setup information confirmation
message is one of an X2 setup response message, an eNB configuration
update confirmation message, a new message.

The method of claim 6, further comprising:

receiving a failure message received from the neighbor base station if
the neighbor base station does not accept an X2 setup request or the
eNB configuration update of the X2 gateway,

wherein the failure message comprises an IP address or an identifier of
the home base station.

An apparatus for setting up an X2 connection through a X2 gateway,
the apparatus comprising:

a controller for obtaining an Internet Protocol (IP) address of a
neighbor base station through a Transport Network Layer (TNL)
address discovery process;

a transmitter for transmitting to the X2 gateway the obtained IP address
of the neighbor base station; and

a receiver for receiving a X2 setup information confirmation message,
from the X2 gateway initiating an X2 interface setup process with the
neighbor base station, or an eNB(evolved NodeB) configuration update
process with the neighbor base station.

The appartus as claimed in claim 12, implemented according to one of
claims 2 to 5.

An apparatus for setting up an X2 connection by a X2 gateway, the
apparatus comprising:

a receiver for receiving, from a home base station an Internet Protocol
(IP) address of a neighbor base station obtained by the home base
station through a Transport Network Layer (TNL) address discovery
process;

a controller for initiating an X2 interface setup process with the

neighbor base station, or an eNB(evolved NodeB) configuration update
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process with the neighbor base station; and
a transmitter for transmitting a X2 setup information confirmation
message to the home base station.

The appartus as claimed in claim 14, implemented according to one of

claims 7 to 11.
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