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1

HANDOVER CONTROL METHOD,
APPARATUSES AND COMMUNICATION

SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Appli-
cation No. PCT/CN2010/073674, filed on Jun. 8, 2010,
which claims priority to Chinese Patent Application No.

200910142291.7, filed on Jun. 29, 2009, both of which are
hereby incorporated by reference 1n their entireties.

FIELD OF THE INVENTION

The present invention relates to the field of commumnication
technologies, and 1n particular, to a handover control method,

apparatuses, and a communication system.

BACKGROUND OF THE INVENTION

Beyond Third Generation mobile communication system
(Beyond Third Generation mobile communication system,
B3G) 1s named International Mobile Telecommunications
Advanced (IMT-Advanced) by the International Telecommu-
nication Union Radio (International Telecommunication
Union Radio, ITU-R). The IMT-Advanced imposes high
requirements on the system capacity. Nevertheless, the high-
bandwidth spectrum that supports the high capacity of the
IMT-Advanced 1s generally available in higher bands, but
higher bands involve great path loss and penetration loss, and
can hardly achieve good coverage.

To meet the requirements of the IMT-Advanced with
respect to system capacity and coverage, the prior art intro-
duces a relay technology to improve the system capacity and
coverage. In a traditional network, the wireless connection
between a base station and a User Equipment 1s a direct
wireless connection, which forms a single-hop network. The
relay technology 1s mntended to add one or more relays
between the base station and the User Equipment. The relays
are responsible for processing and forwarding radio signals
sent by the base station at one or more attempts until the User
Equipment receives the radio signals. Taking the simple
2-hop relay as an example, a radio link between base station
and a User Equipment 1s split into two radio links, namely, a
radio link from the E-UTRAN NodeB to a Relay Node, and a
radio link from the Relay Node to the User Equipment, thus
making it possible to replace a low-quality link with two
high-quality links and achieve higher link capacity and better
coverage.

FIG. 1 shows a network topology 1n which the relay tech-
nology 1s introduced. The network includes a Mobility Man-
agement Entity (MME), a base station (e.g. E-UTRAN Node
B, eNB), an Relay Node (Relay Node, RN), and a control base
station (e.g. Donor E-UTRAN NodeB, DeNB)ofthe RN. The
DeNB 1s also an base station, and provides a function of
controlling the RN 1n addition to conventional functions of an
eNB. The RN may be fixed or mobile. When the RN 1s mobile,
the DeNB that controls the RN 1s also variable.

In FIG. 1, the interface between the MME and the eNB 1s
S1, and the interface between the MME and the DeNB 1s also

S1. An X2 interface may exist between the eNB and the
DeNB or not. No direct interface exists between the RN and
the eNB. A wireless Un interface exists between the RN and
the DeNB. The coverage of the eNB and the DeNB may be
divided into multiple different cells. When a connected User
Equipment moves from a cell of the eNB to a cell of the
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2

DeNB, a handover process will be triggered. Like the eNB
and DeNB, the RN 1s equivalent to an base station. The
coverage of the RN may also be divided into different cells.
When a connected UE moves from a cell of the eNB to a cell
of the RN, a handover process will be triggered.

In the process of researching and practicing the prior art,
the imventor of the present invention {inds that in the prior art,

when the User Equipment (User Equipment, UE) hands over

from the eNB to the RN, the UE can interact with the RN to
obtain the 1dentity of the RN cell (RN_PCI), and report the
RN_PCI to the network. According to the RN_PCI, the net-
work determines the RN to which the UE will hand over, but
the network 1s unable to determine the control base station
that controls the RN, and unable to send a Handover_Request
message to the correct DeNB. Consequently, the handover
process cannot proceed normally.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a handover
control method, apparatuses, and a communication system to
route a handover control request to a correct DeNB and
ensure the normal handover process.

A handover control method provided 1n an embodiment of
the present invention includes:

obtaining an identity of a relay node corresponding to a
handover target cell of a user equipment;

obtaining an identity of control base station corresponding,
to the relay node according to the identity of the relay node;
and

sending a handover control request to the control base
station according to the identity of control base station, so that
the control base station notifies the relay node of performing
access control for the user equipment.

A handover control method provided in an embodiment of
the present invention includes:

receving, by a user equipment, a broadcast message sent
from a relay node, wherein the broadcast message carries
information about a route between the relay node and a con-
trol base station on which the relay node belongs; and

sending, by the user equipment, information about the
route to an base station to which the user equipment 1s cur-
rently attached, so that the currently attached base station
notifies the control base station corresponding to the relay
node to perform access control for the user equipment accord-
ing to the mformation about route.

A handover control apparatus provided in another embodi-
ment of the present invention includes:

a relay node identity obtaining processor, configured to
obtain an identity of a Relay node corresponding to a han-
dover target cell of a user equipment;

a control base station 1dentity obtaiming processor, config-
ured to obtain a identity of control base station corresponding
to the relay node according to the identity of the relay node
obtained by the relay node identity obtaining processor; and

a handover control request sending transmitter, configured
to send a handover control request to the control base station
according to the identity of control base station obtained by
the control base station 1dentity obtaining processor, so that
the control base station notifies the relay node of performing
access control for the user equipment.

An access control apparatus provided in another embodi-
ment of the present invention includes:

a recewving receiver, configured to recetve a handover
request message, the handover request message comprising
an 1dentity of a target cell of a user equipment; and
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a handover controlling processor, configured to search for
a relay node that serves the target cell according to the identity
ol the target cell, and notify the search Relay node of control-
ling access of the user equipment.

A network relay apparatus provided i1n another embodi-
ment of the present invention includes:

an 1nformation reporting processor, configured to report an
identity of a relay node of itself and a list of served cells to a
corresponding control base station; and

an access processing processor, configured to receive a
notification from the control base station and perform access
control for a user equipment.

A network relay apparatus provided 1n another embodi-
ment of the present invention includes:

a control base station Identity obtaining processor, config-
ured to obtain an 1dentity of control base station of the net-
work relay apparatus;

a information about the route generating processor, con-
figured to generate the information about the route according
to the 1dentity of control base station and an 1dentity of a relay
node of the network relay apparatus; and

a broadcasting processor, configured to broadcast the
information about the route generated by the information
about the route generating processor throughout cell cover-
age of the network relay apparatus.

A UE provided in another embodiment of the present
invention includes:

a broadcast message receiving receiver, configured to
receive a broadcast message sent by a relay node, wherein the
broadcast message carries information about a routing rela-
tion between the relay node and a control base station of the
relay node;

a information about the route sending transmitter, config-
ured to send the routing relation information to an base station
to which the user equipment is currently attached, so that the
base station notifies the control base station corresponding to
the relay node of performing access control for the User
equipment according to the routing relation information.

A communication system provided i another embodiment
of the present invention includes: a handover control appara-
tus, an access control apparatus, an RN, and a UE, where

the User equipment 1s configured to send an 1dentity of the
relay node corresponding to a handover target cell to the
handover control apparatus, and access the target cell under
control of the relay node;

the handover control apparatus 1s configured to: obtain the
identity of the relay node corresponding to the handover
target cell of the user equipment, obtain an identity of control
base station corresponding to the relay node according to the
identity of the relay node, and send a handover control request
to the control base station according to the identity of control
base station;

the access control apparatus 1s configured to receive the
handover control request from the handover control appara-
tus, and notily the relay node of performing access control for
the user equipment; and

the relay node 1s configured to recerve the notification from
the access control apparatus, and execute the access control
for the user equipment.

In the embodiments of the present invention, the DeNB of
the RN 1s 1dentified according to the relation between the RN
and the DeNB, and therefore, the Handover Request message

can be routed to the correct DeNB and finally sent to the RN,
and the UE can normally hand over to the cell controlled by

the RN.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the technical solution under the present mnven-
tion more clearly, the following outlines the accompanying,
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drawings involved 1n the embodiments of the present mven-
tion. Apparently, the accompanying drawings outlined below
are not exhaustive, and persons of ordinary skill 1n the art can
derive other drawings from such accompanying drawings
without any creative effort.

FIG. 1 shows a network topology 1n which a relay technol-

ogy 1s mtroduced 1n the prior art;
FIG. 2 1s a flowchart of a handover control method 1n a first

embodiment of the present invention;

FIG. 3 1s a flowchart of a handover control method 1n a
second embodiment of the present invention;

FIG. 41s a signaling flowchart of a first application instance
in the second embodiment of the present invention;

FIG. 4a 1s a schematic flowchart of a handover control
method 1n the second embodiment of the present invention;

FIG. 51s a flowchart of ahandover control method 1n a third
embodiment of the present invention;

FIG. 6 shows comparison between identity of the relay
node and control base station ID 1n the third embodiment of
the present invention;

FIG. 7 1s a flowchart of a handover control method 1n a

fourth embodiment of the present invention;
FIG. 8 1s a signaling flowchart of an application instance in

the fourth embodiment of the present invention;

FIG. 9 1s a flowchart of a handover control method 1n a fifth
embodiment of the present invention;

FIG. 10 1s a flowchart of a handover control method 1n a
sixth embodiment of the present invention;

FIG. 11 1s a flowchart of a handover control method in a
seventh embodiment of the present invention;

FIG. 12 1s a flowchart of a handover control method 1n an
eighth embodiment of the present invention;

FIG. 13 1s a schematic structure diagram of a handover
control apparatus in a ninth embodiment of the present mnven-
tion;

FIG. 14 1s a schematic structure diagram of an access
control apparatus 1n a tenth embodiment of the present inven-
tion;

FIG. 15 1s a schematic structure diagram of a network relay
apparatus 1n an eleventh embodiment of the present mnven-
tion;

FIG. 16 1s a schematic structure diagram of a network relay
apparatus 1n a twelith embodiment of the present invention;

FIG. 17 1s a schematic structure diagram of a UE 1n a
thirteenth embodiment of the present invention; and

FIG. 18 1s a schematic structure diagram of a communica-
tion system in a fourteenth embodiment of the present inven-
tion.

L1l

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

The embodiments of the present invention provide a han-
dover control method, apparatuses, and a communication
system, as detailed below.

Embodiment 1

As shown 1n FIG. 2, a handover control method includes
the following steps:

Al. Obtain an 1dentity of the relay node corresponding to a
handover target cell of a UE.

A2. Obtain a identity of control base station corresponding
to the RN according to the 1dentity of the relay node.

In this embodiment, a routing relation between the RN and
the control base station 1s preset. After the UE obtains the
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identity of the relay node, the UE can obtain the correspond-
ing control base station according to the routing relation.

A3. Send a handover control request to the control base
station according to the identity of control base station, so that
the control base station notifies the RN to perform access
control for the UE.

In this embodiment, according to the relation between the
RN and the identity of control base station, the control base
station (DeNB) of the RN 1s identified, and therefore, the
Handover Request message can be routed to the correct
DeNB and finally sent to the RN; the RN completes access
control for the UE, and the UE can normally hand over to the
cell controlled by the RN.

Embodiment 2

As shown 1n FIG. 3, a handover control method includes
the following steps:

B1l. The base station receives a target cell measurement
report sent by the UE. The target cell measurement report
includes a target cell 1dentity.

In this embodiment, the target cell identity may be an
E-UTRAN Cell Global Identity (E-UTRAN Cell Global

Identity, ECGI) or a Physical Cell Identity (Physical Cell
Identity, PCI).

B2. The base station obtains an identity of the relay node
corresponding to the target cell according to the target cell
identity.

The ECGI includes an identity of the relay node (generally,
the 1mitial 20 bits of the ECGI indicate the 1identity of the base
station or RN corresponding to the cell). If the target cell
identity 1s an ECGI, the base station can parse the ECGI to
obtain the 1dentity of the relay node from the ECGI.

The PCI does not include the identity of the relay node, and
therefore, 11 the cell ID of the measurement report 1s a PCI, the
RIN_ID can be obtained 1n the following way:

The RN reports the PCI of all cells and RN_ID of all cells
of the RN to the DeNB, and then the DeNB transmits the
information about a route to an adjacent eNB. The informa-
tion about the route may be transmitted periodically, or trig-
gered by an event (such as joining of a new RN). The trans-
mitting mode may be: The control base station sends the
information about the route to the adjacent eNB through an
X2 interface between the base station and the base station; or
the DeNB sends an update message that carries the informa-
tion about the route through an S1 interface between the
DeNB and the MME, and the MME forwards the information
about the route to the control base station adjacent to the base
station through the S1 interface. According to the update
message, the base station stores information about the routing,
relation between the identity of the relay node and the cell
identity locally. When receiving the target cell identity (here
the target cell identity 1s a PCI) 1n the measurement report sent
by the UE, the base station obtains the identity of the relay
node corresponding to the PCI according to the information
about the routing relation between the 1dentity of the relay
node and the PCI.

B3. The base station searches a stored routing table accord-
ing to the identity of the relay node to obtain the 1dentity of
control base station corresponding to the RN.

In this embodiment, when a new RN 1s added under the
control base station, the base station receives the update mes-
sage from the control base station, where the update message
carries the information about the route between the control
base station and the RN under control of the control base
station; and the base station updates the stored routing table
according to the information about the route.

10

15

20

25

30

35

40

45

50

55

60

65

6

In this embodiment, the information about the route
between the control base station and the RN under control of
the control base station may be generated in the following
way:

the RN reports the 1dentity of the relay node of the RN to
the control base station; and

the control base station receives the 1dentity of the relay
node, and generates the information about the route according
to the 1dentity of control base station and the identity of the
relay node.

Step B2 may be combined with step B3 into one step: The
base station searches the stored routing table according to the
identity of the target cell to obtain the identity of control base
station corresponding to the RN of this cell.

B4. The base station sends a handover control request to the
control base station according to the identity of control base
station. In this embodiment, 1n the case that an X2 commu-

nication interface exists between the base station and the

DeNB, the base station may send the handover control mes-
sage to the DeNB through the X2 interface.

B5. The control base station notifies the RN to perform
access control for the UE.

The notification may be sent in many ways. For example,
the handover control request 1n step B4 may be forwarded to
the RN directly. For the detailed format and content of the
handover control request, see the process of access control
executed by the base station for the UE 1n the prior art, which
1s not repeated herein.

In this embodiment, the base station stores the routing table
of the control base station of the neighboring cell. When the
UE hands over to the RN of the neighboring cell, the base
station searches the routing table to obtain the i1dentity of
control base station of the neighboring cell, and sends a
Handover Request message to the corresponding 1dentity of
control base station. In this way, under control of the identity
of control base station, the RN enables the UE to access the
target cell.

The following gives the first application instance of apply-
ing the method provided in the second embodiment of the
present invention to an LTE-Advanced system. This applica-
tion 1nstance 1s applicable to the scenario where an X2 com-
munication interface exists between base stations. As shown
in FIG. 4, the signaling flow 1ncludes the following steps:

C1. The RN 1s powered on in the coverage of the DeNB, or
the RN moves to a cell of the DeNB.

C2. The RN sends a control message (Control_Message
1) to the DeNB. The control message carries the RN_ID ofthe
RN.

C3. The DeNB generates information about the route
between the DeNB and the RN, and sends to the eNB the
information about the route through a message (for example,
sending through an eNB_Configuration_Update message)
through an X2 interface.

It 1s understandable that the information about the route
indicates the communication path from the DeNB to the RN,
and includes the mapping relation between the DeNB_ID and
the RN _ID or further includes the IDs of the intermediate
network elements between the DeNB and the RN in the case
of multiple relays.

In step C3 1n this application instance, if an X2 interface
exists between the base stations, the DeNB sends the infor-
mation about the route to multiple base stations adjacent to
the DeNB. In this embodiment, 1t 1s assumed that only one
eNB exists.

C4. The eNB updates the routing table according to the
information about the route.
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C5. The terminal UE 1n the connected state moves from a
cell of the eNB to a cell of the RN.

C6. The UE detects the cell identity of the RN (namely,
RN_PCI), and sends the RN_PCI through a measurement

report (Measurement Reports) to the eNB.

C7. The eNB searches the DeNB-RN routing table to deter-
mine the control base station of the RN.

C8. The eNB sends a Handover_Request message to the
DeNB through the X2 interface. The information included 1in

this message 1s forwarded by the DeNB and finally sent to the
RN.

C9. The RN executes access control.

For the details about how the RN executes access control
tor the UE, see the access control procedure of the base station
in the prior art, which 1s not repeated herein.

When the UE hands over from the eNB to the RN, the UE
can interact with the RN to obtain the 1dentity of the RN cell
(RN_PCI), and report the RN_PCI to the network. According
to the RN_PCI, the network determines the RN to which the
UE will hand over, but the network 1s unable to determine the
control base station (DeNB) that controls the RN and unable
to send the Handover Request message to the correct DeNB.
Consequently, the handover process cannot proceed nor-
mally. To solve such a technical problem, the present inven-
tion provides a handover control method. FIG. 4qa 1s a flow-
chart of ahandover control method 1n the second embodiment
of the present invention. This embodiment s applicable to the
scenario where no X2 communication interface exists
between the TE-Advanced system and the base station. For
lack ofthe X2 intertace, the information about the route in this
embodiment needs to be configured by an Operation and
Maintenance (O&M) system. This embodiment includes the
tollowing steps:

Cal. The RN 1s powered on 1n the coverage of the DeNB,
or the RN moves to a cell of the DeNB.

Ca2. The RN sends a control message (Control_Message

1) to the O&M system. The control message includes the
identity of the RN RN_ID.

Ca3. The O&M (operation and maintenance) system gen-
erates information about the route between the DeNB and the
RN, and sends the information about the route to the eNB
through an OAM message, for example, sending through an
eNB_Configuration_Update message.

The information about the route indicates the communica-

tion path from the DeNB to the RN, and includes the mapping,
relation between the DeNB ID and the RN ID or further

includes the IDs of the intermediate network elements
between the DeNB and the RN 1n the case of multiple relays.

In step Ca3 1n this application instance, no X2 interface
exists between the base station and the base station, and the
O&M system sends the information about the route to mul-
tiple base stations adjacent to the DeNB. In this embodiment,
it 1s assumed that only one eNB 1s adjacent to the DeNB.

Cad. The eNB updates the routing table according to the
information about the route.

Ca35. The connected UE moves from a cell of the eNB to a
cell of the RN.

Cab6. The UE detects the cell identity of the RN (namely,

RN_PCI), and sends the RN_PCI through a measurement
report (Measurement Reports) to the eNB.

Ca7. The eNB searches the DeNB-RN routing table to
determine the control base station of the RN.
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Ca8. The eNB sends a Handover_Required message to an
MME through an S1 interface. The information carried 1n this

message 1s forwarded by the MME and the DeNB and finally
sent to the RN.

Ca9. The RN executes access control.

For the details about how the RN executes access control
tor the UE, see the access control procedure of the base station
in the prior art, which 1s not repeated herein.

In this embodiment, no X2 interface exists between the
base stations, the O&M system sends to the base station the
routing table of the relay node (RN) of the neighboring cell
and the corresponding control base station (DeNB), and the
base station obtains and stores the routing table. When the UE
hands over to the neighboring cell, the base station searches
the routing table to obtain the identity of control base station
of the RN corresponding to the neighboring cell, and sends a
Handover Request message to the corresponding control base
station through the MME. In this way, under control of the
control base station, the RN enables the UE to access the
target cell.

Embodiment 3

As shown 1n FIG. 5, a handover control method includes
the following steps:

D1. The base station receives a target cell measurement
report sent by the UE. The target cell measurement report
includes a target cell 1dentity.

D2. The base station obtains an 1dentity of the relay node
corresponding to the target cell according to the target cell
identity.

In this embodiment, an 1dentity of the relay node includes
a 1dentity of control base station of the RN and an extension
identity which differentiates between RNs under the same
control base station. It 1s understandable that after the RN 1s
powered on in the coverage of the control base station or
moves to the coverage of the control base station, the control
base station allocates an identity of the relay node to the RN.

FIG. 6 shows comparison between the allocated RN_ID
and 1dentity of control base station 1n this embodiment, sup-
posing that the length of a identity of control base station 1s N
bits. In this embodiment, the length of RN_ID 1s (N+m) bits,
where N bits are the 1dentity of control base station, and the
subsequent m bits are the extension part. The extension bits
may be any values that make the RN different from other RNs
under the same DeNB.

D3. The base station obtains the 1dentity of control base
station 1n the 1dentity of the relay node.

In this embodiment, after the eNB obtains an identity of the
relay node composed of (N+m) bits, the eNB recognizes that
the ID 1s an 1dentity of an RN rather than an i1dentity of an
ordinary base station according to the length of the ID. After-
ward, the eNB retrieves the initial N bits from the (IN+m) bits
of the ID to form the identity of control base station of the RN
and obtains the routing relation between the RN and the
DeNB of the RN.

D4. The base station sends a handover control request to
the control base station according to the identity of control
base station, so that the control base station notifies the RN to
perform access control for the UE.

In this embodiment, 1n the case that an X2 communication
interface exists between the base station and the base station,
the base station may send the handover control message to the
DeNB through the X2 interface.

In the third embodiment, the identity of control base station
in the 1dentity of the relay node 1s extended so that the corre-
sponding 1dentity of control base station can be obtained
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according to the identity of the relay node 1n the process of
exercising handover control. In this way, the handover control

signaling 1s routed to the correct control base station, and the
UE executes access control 1n the target cell.

Embodiment 4

As shown 1n FIG. 7, a handover control method includes
the following steps:

El. The base station receives a target cell measurement
report sent by the UE. The target cell measurement report
includes a target cell 1dentity.

E2. The base station obtains an identity of the relay node
corresponding to the target cell according to the target cell
identity, and sends the i1dentity of the relay node through a
Handover Required message to an MME.

E3. The MME receives the identity of the relay node
reported by the base station.

E4. The MME searches the stored routing table according
to the i1dentity of the relay node to obtain the identity of
control base station corresponding to the RN.

It 1s understandable that, when a new RN 1s added under the
control base station, the MME receives an update message
from the control base station, where the update message
carries the mformation about the route between the control
base station and the RN under control of the control base
station; and the MME updates the stored routing table accord-
ing to the information about the route.

In this embodiment, the information about the route
between the control base station and the RN under control of
the control base station may be generated in the following
way:

the RN reports the 1dentity of the relay node of the RN to
the control base station; and

the control base station receives the identity of the relay
node, and generates the information about the route according,
to the 1dentity of control base station and the identity of the
relay node.

E5. The MME sends a handover control request to the
control base station according to the identity of control base
station.

E6. The control base station notifies the RN to perform
access control for the UE.

The fourth embodiment differs from the second embodi-
ment 1n that: The fourth embodiment i1s applicable to the
scenar1io where no X2 interface exists between the base sta-
tion and the control base station, and theretore, the MME
executes handover control, and the base station and the con-
trol base station can communicate through an S1 interface
connected to the MME.

The following gives an application instance of applying the
method provided in the fourth embodiment of the present
invention to an LTE-Advanced system. This application
instance 1s applicable to the scenario where no X2 commu-
nication interface exists between the base station and the
control base station. As shown 1n FIG. 8, the signaling flow
includes the following steps:

F1. The RN 1s powered on 1n the coverage of the DeNB, or
the RN moves to a cell of the DeNB.

F2. The RN sends a control message (Control_Message__
1) to the DeNB. The control message includes the RN_ID of

the RN.

F3. The DeNB generates information about the route
between the DeNB and the RN, and sends to the MME the
information about the route through an S1 message, for
example, sending through an eNB_Configuration_Update
message.
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F4. The MME updates the stored DeNB-RN routing table
according to the information about the route 1n the S1 mes-
sage.

F5. The connected UE moves from a cell of the eNB to a
cell of the RN.

F6. The UE detects the RN PCI of the RN and sends the
RIN_PCI to the eNB through a measurement report.

F’7. The eNB sends an S1 message (for example, Handover
Required) to the MME. The message includes the RN_ID of
the RN.

F8. The MME searches the DeNB-RN routing table to
determine the control base station (DeNB) of the RN.

F9. The MME sends an S1 handover request Handover
Request to the control base station (DeNB) of the RN.

F10. The DeNB sends the handover request to the RN.

F11. The RN executes access control for the UE.

Embodiment 5

As shown 1n FIG. 9, a handover control method includes
the following steps:

G1. The base station recerves a target cell measurement
report sent by the UE. The target cell measurement report
includes a target cell 1dentity.

(2. The base station obtains an 1dentity of the relay node
corresponding to the target cell according to the target cell
identity.

In this embodiment, an 1dentity of the relay node includes
a 1dentity of control base station of the RN and an extension
identity which differentiates between RNs under the same
control base station. It 1s understandable that after the RN 1s
powered on 1n the coverage of the control base station B or
moves to the coverage of the control base station, the control
base station allocates an identity of the relay node to the RN.

FIG. 6 shows comparison between the allocated 1dentity of
the relay node and identity of control base station in this
embodiment. For the detailed parameter description, see the
third embodiment, which 1s not repeated herein.

(3. The base station sends the 1dentity of the relay node to
the MME.

G4. The MME obtains the identity of the relay node, and
obtains the i1dentity of control base station in the identity of
the relay node.

G5. The MME sends a handover control request to the
control base station according to the identity of control base
station.

(G6. The control base station notifies the RN to perform
access control for the UE.

The fifth embodiment differs from the third embodiment 1n
that: The fifth embodiment 1s applicable to the scenario where
no X2 iterface exists between the base station and the control
base station, and therefore, the MME obtains the 1dentity of
control base station 1n the identity of the relay node, and sends
a handover control request to the control base station to con-
trol the UE 1n accessing the RN.

Embodiment 6

As shown 1n FIG. 10, a handover control method includes
the following steps:

H1. The base station obtains an 1dentity of the relay node
corresponding to a handover target cell of a UE. The identity
of the relay node 1s the same as the 1dentity of control base
station of the RN.

In this embodiment, before step H1, the DelNB may allo-
cate the 1dentity of the control base station 1tself as an identity
of the relay node to the RN when the RN accesses the control
base station.
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H2. The base station obtains the identity of control base
station corresponding to the

RN according to the 1dentity of the relay node.

In this embodiment, the identity of the relay node 1s set to
be the same as the 1dentity of control base station of the RN,
and therefore, the 1dentity of control base station 1s known
once the base station obtains the 1dentity of the relay node.

H3. The base station sends a handover control request to
the control base station according to the identity of control
base station, where the handover control request carries the
identity of the handover target cell.

In this embodiment, 1n the case that an X2 interface exists
between the base station and the control base station, the base
station can send the handover request to the control base
station through the X2 interface directly.

H4. The control base station searches for an RN that serves
the target cell according to the 1dentity of the target cell, and
notifies the search RN to control access of the UE.

In this embodiment, the control base station searches for
the RN of the target cell according to the identity of the target
cell in any of the following modes:

Mode 1:

The control base station sends a Handover Request mes-
sage to all RNs controlled by the control base station, where
the Handover Request message carries the identity of the
target cell.

The RN receives the Handover Request message and
judges whether the target cell identity 1n the Handover
Request message corresponds to the cell served by the RN,
and, 11 the target cell identity in the Handover Request mes-
sage corresponds to the cell served by the RN, executes access
control for the UE.

Mode 2:

The RN reports a list of cells served by the RN to the
control base station beforehand, and the control base station
stores the list. When the control base station searches for the
RN that serves the target cell:

the control base station searches the list of cells served by
cach RN controlled by the control base station according to
the 1dentity of the target cell, and obtains the RN that serves
the target cell; and the list of cells 1s reported by the RN; and

the control base station notifies the search RN to perform
access control for the UE.

Embodiment 7

As shown 1n FIG. 11, a handover control method includes
the following steps:

S1. The base station obtains an 1dentity of the relay node
corresponding to a handover target cell of a UE. The identity
of the relay node 1s the same as the 1dentity of control base
station of the RN.

The control base station may allocate the 1dentity of control
base station (DeNB_ID) as an 1dentity of the relay node to the
RN when the RN accesses the control base station.

S2. The base station obtains the 1dentity of control base
station corresponding to the RN according to the identity of
the relay node.

In this embodiment, the identity of the relay node 1s set to
be the same as the 1dentity of control base station of the RN,
and therefore, the 1dentity of control base station 1s known
once the base station obtains the 1dentity of the relay node.

S3. The base station sends a handover control request to the
MME, where the handover control request carries the identity
of control base station and the identity of the target cell.
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S4. The MME sends a Handover Request message to the
control base station according to the identity of control base

station. The message carries the 1dentity of the target cell.

In this embodiment, 1n the case that no X2 interface exists
between the base station and the control base station, the
handover control can be executed through the MME due to
the existence of the S1 interface between the base station and
the MME and the S1 interface between the control base
station and the MME.

S35. The control base station searches for an RN that serves
the target cell according to the 1dentity of the target cell, and
notifies the search RN to control access of the UE

For the detailed process of searching for the RN that Serves
the target cell, see step H4 1n the sixth embodiment.

In the sixth embodiment and the seventh embodiment of
the present mmvention, the identity of control base station
serves as the 1dentity of the relay node. Therefore, the han-
dover control apparatus can find the corresponding control
base station according to the identity of the relay node
directly, and find the RN that serves the target cell according
to the target cell identity, thus controlling the accessing of the

UE to the RN.

Embodiment 8

As shown 1n FIG. 12, a handover control method includes
the following steps:

T1. The UE receives a broadcast message sent by an RN,
where the broadcast message carries information about a
routing relation between the RN and a control base station of
the RN.

In this embodiment, the RN broadcasts the routing relation
between the RN and the control base station through a broad-
cast message. The broadcast message may be sent through a
preset channel, and the UE can monitor the preset channel to
receive the broadcast message from the RN.

12. The UE sends the routing relation information to the
base station to which the UE 1s currently attached.

T3. According to the information about the route, the base
station notifies the control base station corresponding to the
RN to perform access control for the UE.

The base station may notily the control base station to
perform access control 1n the following way:

the base station obtains the control base station corre-
sponding to the RN according to the routing relation infor-
mation;

in the case that a communication interface exists between
the base station and the control base station, the base station
sends a handover control request to the control base station
through the communication interface;

in the case that no communication interface exists between
the base station and the control base station, the base station
sends a handover control request that carries a routing relation
to the MME; and the MME sends the handover control
request to the control base station; and

alter recerving the handover control request, the control
base station notifies the RN to perform access control for the
UE.

In the eighth embodiment, the RN broadcasts the routing
relation between the RN and the control base station through
a broadcast message, and the UE ready for accessing the RN
reports the received broadcast message to the base station for
the purpose of access control.

Persons of ordinary skill in the art should understand that
all or part of the steps of the method 1n the embodiments of the
present invention may be implemented by a program instruct-

ing relevant hardware. The program may be stored 1n a com-
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puter readable storage medium. The storage medium may be
a Read Only Memory (ROM), a Random Access Memory

(RAM), a magnetic disk, or a Compact Disk-Read Only
Memory (CD-ROM).

Embodiment 9

As shown i FIG. 13, a handover control apparatus
includes:

an 1dentity of the relay node obtaining unit 1310, config-
ured to obtain an 1dentity of the relay node corresponding to

[ 1

a handover target cell of a UE;

a 1dentity of control base station obtaiming unit 1320, con-
figured to obtain a identity of control base station correspond-
ing to an RN according to the identity of the relay node
obtained by the identity of the relay node obtaining unit 1310;
and

a handover control request sending unit 1330, configured
to send a handover control request to a control base station
according to the 1dentity of control base station obtained by
the identity of control base station obtaining unit 1320, so that
the control base station notifies the RN to perform access
control for the UE.

In this embodiment, the i1dentity of control base station
obtaining unit 1320 may obtain the identity of control base
station 1n many modes, as exemplified below:

Mode 1: The 1dentity of control base station obtaining unit
1s configured to: recerve an update message sent by the con-
trol base station, where the update message carries the infor-
mation about the route between the control base station and
the RN controlled by the control base station; update the
stored routing table according to the information about the
route; and search the stored routing table according to the
identity of the relay node to obtain the 1dentity of control base
station corresponding to the RN.

Mode 2: The 1dentity of the relay node includes the identity
ol control base station of the RN and an extension i1dentity,
where the extension identity 1s used for differentiating
between RNs under the same control base station, and the
identity of control base station obtaining unit obtains the
identity of control base station i1n the i1dentity of the relay
node.

The handover control apparatus 1n this embodiment 1s gen-
crally integrated 1n the existing base station or MME to
execute handover control for the UE.

When the apparatus 1n this embodiment 1s integrated 1n the
existing base station, the 1dentity of the relay node obtaining
unit 1310 1s configured to receive the target cell measurement
report that carries a target cell identity from the UE, and
obtain the i1dentity of the relay node corresponding to the
target cell according to the target cell identity.

When the apparatus 1n this embodiment 1s integrated in the
existing MME, the identity of the relay node obtaining unit
1310 1s configured to recerve the 1dentity of the relay node
reported by the base station.

Embodiment 10

As shown 1n FI1G. 14, an access control apparatus includes:

a recerving unit 1410, configured to receive a Handover
Request message that carries an identity of a target cell of a
UE; and

a handover controlling unit 1420, configured to search for
an RN that serves the target cell according to the 1dentity of
the target cell, and notify the search RN to control access of
the ULE.
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The access control apparatus in this embodiment may be
integrated in the control base station (DeNB) to perform
access control for the UE.

Embodiment 11

As shown 1n FIG. 15, a network relay apparatus includes:

an information reporting unit 1510, configured to report an
identity of the relay node of the network relay apparatus and
a list of cells served by the network relay apparatus to a
corresponding control base station; and

an access processing unit 1520, configured to receive a
notification from the control base station and perform access
control for a UE.

The network relay apparatus 1n this embodiment reports
the 1dentity of the relay node of the network relay apparatus
and a list of cells served by the network relay apparatus to the
control base station so that the control base station can route
the access control message to the RN correctly and perform
access control for the UE.

Embodiment 12

As shown in FIG. 16, a network relay apparatus includes:

a 1dentity of control base station obtaining unit 1610, con-
figured to obtain a identity of control base station of the
network relay apparatus;

a information about the route generating unit 1620, con-
figured to generate information about the route according to
the 1dentity of control base station and an 1dentity of the relay

node of the network relay apparatus; and

a broadcasting unit 1630, configured to broadcast the infor-
mation about the route generated by the information about the
route generating unit throughout cell coverage of the network
relay apparatus.

The network relay apparatus 1n this embodiment sends
broadcast messages so that the UE ready for accessing the
network relay apparatus can obtain the information about the
route between the network relay apparatus and the control
base station in time and implement handover.

Embodiment 13

As shown 1n FIG. 17, a UE includes:

a broadcast message recerving unit 1710, configured to
receive a broadcast message sent by an RN, where the broad-
cast message carries mformation about a routing relation
between the RN and a control base station of the RN: and

a information about the route sending unit 1720, config-
ured to send the routing relation information to an base station
to which the UE 1s currently attached, so that the base station
notifies the control base station of the RN to perform access
control for the UE according to the routing relation informa-
tion.

The UE 1n this embodiment reports the information about
the route between the control base station and the RN corre-
sponding to the handover target cell to the current base sta-
tion, and therefore, the current base station can route the
Handover Request message to the correct control base sta-
tion, and the UE can hand over between cells.

Embodiment 14

As shown 1n FIG. 18, a communication system includes a
handover control apparatus 1810, an access control apparatus

1820, an RN 1830, and a UE 1840, where:
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the UE 1840 1s configured to send an identity of the relay
node corresponding to a handover target cell to the handover
control apparatus, and access the target cell under control of
the RN;

the handover control apparatus 1810 1s configured to:
obtain the identity of the relay node corresponding to the
handover target cell of a UE, obtain a identity of control base
station corresponding to the RN according to the identity of
the relay node, and send a handover control request to the
access control apparatus 1820 according to the identity of
control base station;

the access control apparatus 1820 1s configured to receive
the handover control request from the handover control appa-
ratus 1810, and notity the RN 1830 to perform access control
for the UE; and

the RN 1830 1s configured to receive the notification from
the access control apparatus 1820, and perform access control
tor the UE 1840.

The communication system provided in the fourteenth
embodiment identifies the control base station of the RN
according to the relation between the RN and the control base
station, and therefore, the Handover Request message can be
routed to the correct control base station and finally sent to the
RN, and the UE can normally hand over to the cell controlled
by the RN.

Expounded above are a handover control method, appara-
tuses, and a communication system under the present inven-
tion. Some exemplary embodiments are provided for describ-
ing the principle and implementation of the invention;
however, the embodiments are only intended to help under-
stand the method and core 1dea of the invention. It 1s apparent
that those skilled 1n the art can make modifications and varia-
tions to the invention without departing from the spirit and
scope of the invention. Therefore, the specification shall not
be construed as a limitation to the mvention.

After reading the foregoing embodiments, those skilled 1n
the art are clearly aware that the embodiments of the present
invention may be implemented through hardware, or, prefer-
ably 1n most circumstances, through software in addition to a
necessary universal hardware platform. Theretfore, the tech-
nical solution under the present invention or its novelty in
contrast to the prior art may be embodied as a software prod-
uct. The software product may be stored 1n a computer read-
able storage medium and incorporates several instructions for
instructing a computer device (for example, a personal com-
puter, a server, or a network device) to execute the method
specified 1n any embodiment of the present invention.

Although the mvention 1s described through some exem-
plary embodiments, the invention 1s not limited to such
embodiments. It 1s apparent that those skilled in the art can
make modifications and variations to the mvention without
departing from the spirit and scope of the mmvention. The
invention 1s intended to cover the modifications and varia-
tions provided that they fall within the scope of protection
defined by the following claims or their equivalents.

What 1s claimed 1s:

1. A handover control method, comprising;

receiving, by a serving base station, a measurement report

from a user equipment which 1s to be handed over from
a source cell served by the serving base station to a target
cell served by a relay node, wherein the measurement
report comprises a physical cell identity (PCI) of the
target cell and an evolved-universal terrestrial radio

access network (E-UTRAN) cell global i1dentifier

(ECGQGI) of the target cell;

obtaining, by the serving base station, an i1dentity of the
relay node from the ECGI of the target cell, wherein the
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identity of the relay node 1s same as an identity of a
control base station which controls the relay node, and
the ECGI of the target cell comprises the 1dentity of the
relay node;

sending, by the serving base station, a handover request to

the control base station 1dentified by the i1dentity of the
relay node, wherein the handover request comprises an
identity of the target cell; and

sending, by the control base station, the handover request

to the relay node corresponding to the identity of the
target cell.

2. The method according to claim 1, further comprising,
betfore the control base station sending the handover request
to the relay node:

finding, by the control base station, the relay node accord-

ing to the 1dentity of the target cell.

3. The method according to claim 2, wherein the identity of
the target cell comprises at least one of the ECGI of the target
cell and the PCI of the target cell.

4. The method according to claim 2, wherein the finding,
by the control base station, the relay node comprises:

searching, by the control base station, the identity of the

target cell 1n a list of one or more cell 1dentities for one
or more cells that are served by the relay node to obtain
the relay node that serves the target cell, wherein the list
1s received by the control base station from the relay
node.

5. The method according to claim 1, further comprising:
allocating, by the control base station, the identity of the
control base station as the identity of the relay node to the
relay node when the relay node accesses the control base
station.

6. A handover control method, comprising:

receving, by a serving base station, a measurement report

from a user equipment which 1s to be handed over from
a source cell served by the serving base station to a target
cell served by a relay node, wherein the measurement
report comprises a physical cell identity (PCI) of the

target cell and an evolved-universal terrestrial radio
access network (E-UTRAN) cell global i1dentifier

(ECGI) of the target cell;
obtaining, by the serving base station, an identity of the
relay node from the ECGI of the target cell, wherein the
identity of the relay node 1s same as an identity of a
control base station which controls the relay node and
the ECGI of the target cell comprises the 1dentity of the
relay node; and
sending, by the serving base station, a handover request to
the control base station 1dentified by the i1dentity of the
relay node, wherein the handover request comprises an
identity of the target cell.

7. The method according to claim 6, wherein the identity of
the target cell comprises at least one of the ECGI of the target
cell and the PCI of the target cell.

8. A base station comprising a processing hardware plat-
form executing instructions stored on a non-transitory com-
puter-readable storage medium to perform functions as a
plurality of modules, wherein 1n a situation where the base
station serves as a serving base station of a user equipment
which 1s to be handed over from a source cell that 1s served by
the base station to a target cell that 1s served by a relay node,
the plurality of modules comprising:

an obtaining module, configured to obtain a physical cell

identity (PCI) of the target cell and an evolved-universal
terrestrial radio access network (E-UTRAN) cell global
identifier (ECGI) of the target cell from a measurement
report received from the user equipment, and obtain an
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identity of the relay node, wherein the identity of the
relay node 1s same as an identity of a control base station
which controls the relay node, and the ECGI of the target
cell comprises the identity of the relay node; and

a handover request sending module, configured to cause a
handover request to be transmitted to the control base
station 1dentified by the identity of the relay node,
wherein the handover request comprises the identity of

the target cell.
9. The base station according to claim 8, wherein the 1den-

tity of the target cell comprises at least one of the ECGI of the
target cell and the PCI of the target cell.
10. A communication system, comprising:
a first base station, and
a second base station controlling a relay node,
wherein 1n a situation where the user equipment 1s to be
handed over from a source cell that 1s served by the first
base station to a target cell that 1s served by the relay
node:
the first base station 1s configured to: receive a measure-
ment report from the user equipment, obtain an identity
of the relay node from an evolved-universal terrestrial
radio access network (E-UTRAN) cell global 1dentifier
(ECGI) of the target cell, and send a handover request to
the second base station 1dent1ﬁed by the identity of the
relay node, wherein the measurement report comprises a
physical cell identity (PCI) of the target cell and the
ECGI of the target cell, the 1dentity of the relay node 1s
same as an i1dentity of the second base station, and the
handover request comprises an 1dentity of the target cell;
the second base station 1s configured to recerve the han-
dover request from the first base station, and send the
handover request to the relay node corresponding to the
identity of the target cell.
11. The system according to claim 10, wherein the second
base station 1s further configured to before sending the han-
dover request to the relay node:
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find the relay node according to the identity of the target

cell.

12. The system according to claim 11, wherein the second
base station 1s configured to find the relay node according to
the 1dentity of the target cell as follows: searching the identity
of the target cell 1n a list of one or more cell identities for one
or more cells that are served by the relay node to obtain the
relay node that serves the target cell, wherein the list 1s
received by the second base station from the relay node.

13. The communication system according to claim 10,
wherein the identity of the target cell comprises at least one of
the ECGI of the target cell and the PCI of the target cell.

14. A machine comprising:

a processor executing instructions to perform functions as

a plurality of modules, wherein the plurality of modules
COMpPrises:

an obtaining module, configured to obtain, from a mea-

surement report received from a user equipment, a
physical cell identity (PCI) of a target cell and an
evolved-universal terrestrial radio access network
(E-UTRAN) cell global 1dentifier (ECGI) of the target
cell to which the user equipment 1s to be handed over
from a source cell that 1s served by a serving base station,
the a target cell being served by a relay node;

the obtaining module 1s further configured to obtain an

identity of the relay node from the ECGI of the target
cell, wherein the 1dentity of the relay node 1s same as an
identity of a control base station which controls the relay
node, and the ECGI of the target cell comprises the

identity of the relay node; and

a controlling module, configured to cause a handover

request to be transmitted to the control base station,
wherein the handover request comprises an identity of

the target cell.



	Front Page
	Drawings
	Specification
	Claims

