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A first base station performs control signaling interaction with

transmission exists between the first base station and the UE

4
A second base station performs control signaling interaction

first signaling radio bearer is different from the SRBO, the
SRBI1, and the SRB2

a UE by using a first signaling radio bearer, where user data —
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A base station configures a radio resource of an air interface
connection between this base station and a UE, and generates a
configuration message, where the configuration message includes
radio resource configuration of the air interface connection

The base station sends the configuration message to the UE by
using a first signaling radio bearer, so that the UE configures the
radio resource of the air interface connection between the UE and
the base station according to the radio resource configuration of
the air interface connection in the configuration message
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COMMUNICATIONS SYSTEM, BASE
STATION, USER EQUIPMENT, AND
SIGNALING TRANSMISSION METHOD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Reissue Application of patent appli-
cation Ser. No. 14/573,805 filed on Dec. 17, 2014, now U.S.
Pat. No. 9,549,430, which is a continuation of International
Patent Application No. PCT/CN2012/077158, filed on Jun.
19, 2012, [which is] both of which are hereby incorporated
by reference in [its entirety] their entireties.

TECHNICAL FIELD

The present invention relates to communications tech-
nologies, and in particular, to a communications system, a
base station, a user equipment, and a signaling transmission
method.

BACKGROUND

During the development of broadband and mobile net-
works, the 3rd generation partnership Project (3GPP) orga-
nization has proposed a Long Term Evolution (LTE) solu-
tion for a mobile access network, namely, an evolved
universal terrestrial radio access network (E-UTRAN), and
a system architecture evolution (SAE) solution for a mobile
core network, namely, an evolved packet core network
(Evolved Packet Core, EPC).

A single-layer structure formed only by an evolved
NodeB (eNB) is used for the E-UTRAN, so as to simplify
a network and reduce a delay. An interface between a user
equipment (UE) and an eNB is a Uu interface, which is a
radio interface connection. A user plane of the Uu interface
is mainly used to transfer an internet protocol (IP) data
packet, and mainly implements functions, such as header
compression, encryption, scheduling, hybrid automatic
repeat request (HARQ) and automatic repeat-request
(ARQ). A signaling plane of the Uu interface is mainly used
to transmit a signaling message. Control-plane signaling of
the UE, for example, radio resource control (RRC) signal-
ing, is mapped to a signaling radio bearer (SRB) for trans-
mission; and all IP data packets on the user plane are mapped
to different data radio bearers (DRB) for transmission. The
SRB and the DRB first undergo packet data convergence
protocol (PDCP) sublayer and a radio link control (RLC)
sublayer processing, and then are reused at a media access
control (MAC) sublayer. The DRB and the SRB of the UE
use a same MAC entity, that is, a user plane and a control
plane of a same UE are anchored on a same eNB.

In a case in which a macro cell and a pico cell overlap, for
a UE with high mobility, if the UE is attached to a macro
eNB with a large coverage area, factors affecting user
experience, such as service interruption and throughput
reduction that may be caused by frequent handovers, may be
avoided; however, because the UE needs to be connected to
a farther macro eNB, consumption of transmit power and an
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2

air interface resource needs to be increased. If the UE is
attached to a nearer pico eNB, consumption of an air
interface resource may be decreased, but the number of
handover times and a handover failure rate are increased,
which causes service interruption of the UE.

For the foregoing problems, an idea of separating a
control plane and a user plane of an air interface is proposed
in the prior art: A signaling base station (signalling BS)
provides a control-plane connection of a UE, and a data base
station (Data BS) provides a data-plane connection of the
UE. In a process of implementing separation of a control
plane and a user plane of an air interface, a problem that the
data base station dynamically configures, according to a
change of a radio channel between the UE and the data base
station, a radio resource of an air interface connection
between the UE and the data base station of the UE needs to
be solved.

SUMMARY

The present invention provides a communications system,
a base station, a user equipment, and a signaling transmis-
sion method, which are used to dynamically configure a
radio resource of an air interface connection between the UE
and a data base station of the UE in a timely and effective
manner according to a change of a radio channel between the
UE and the data base station.

One aspect of the present invention provides a commu-
nications system, and the communications system includes
a first base station and a second base station; where

user data transmission exists between the first base station
and a user equipment UE, and the first base station performs
control signaling interaction with the UE by using a first
signaling radio bearer; and

the second base station performs control signaling inter-
action with the UE by using a signaling radio bearer SRBO,
a signaling radio bearer SRB1, or a signaling radio bearer
SRB2; where

the first signaling radio bearer is different from the SRBO,
the SRB1, and the SRB2.

The one aspect of the present invention further provides
a signaling transmission method, and the signaling trans-
mission method includes:

performing, by a first base station, control signaling
interaction with a user equipment UE by using a first
signaling radio bearer, where user data transmission exists
between the first base station and the UE; and

performing, by a second base station, control signaling
interaction with the UE by using a signaling radio bearer
SRBO, a signaling radio bearer SRBI, or a signaling radio
bearer SRB2; where the first signaling radio bearer is
different from the SRBO, the SRB1, and the SRB2.

Another aspect of the present invention provides a base
station, where user data transmission exists between the base
station and a user equipment UE, and the base station
performs control signaling interaction with the UE by using
a first signaling radio bearer; where the first signaling radio
bearer is different from a signaling radio bearer SRBO, a
signaling radio bearer SRB1, and a signaling radio bearer
SRB2; and any signaling radio bearer of the SRBO, SRB1,
and SRB2 is a signaling radio bearer that is used when
another base station different from the base station performs
control signaling interaction with the UE.

The another aspect of the present invention further pro-
vides a signaling transmission method, and the signaling
transmission method includes:
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performing, by a base station, control signaling interac-
tion with a user equipment UE by using a first signaling
radio bearer; where

user data transmission exists between the base station and
the UE; the first signaling radio bearer is different from a
signaling radio bearer SRBO, a signaling radio bearer SRB1,
and a signaling radio bearer SRB2; and any signaling radio
bearer of the SRBO, SRB1, and SRB2 is a signaling radio
bearer that is used when another base station different from
the base station performs control signaling interaction with
the UE.

Still another aspect of the present invention provides a
user equipment, wherein user data transmission exists
between the UE and a base station, and the UE performs
control signaling interaction with the base station by using
a first signaling radio bearer; where

the first signaling radio bearer is different from a signaling
radio bearer SRBO, a signaling radio bearer SRB1, and a
signaling radio bearer SRB2; and any signaling radio bearer
of the SRBO, SRB1, and SRB2 is a signaling radio bearer
that is used when another base station different from the base
station performs control signaling interaction with the UE.

The still another aspect of the present invention further
provides a signaling transmission method, and the signaling
transmission method includes:

performing, by a user equipment UE, control signaling
interaction with a base station by using a first signaling radio
bearer; where

user data transmission exists between the UE and the base
station; the first signaling radio bearer is different from a
signaling radio bearer SRBO, a signaling radio bearer SRB1,
and a signaling radio bearer SRB2; and any signaling radio
bearer of the SRBO, SRB1, and SRB2 is a signaling radio
bearer that is used when another base station different from
the base station performs control signaling interaction with
the UE.

In a communications system and a signaling transmission
method provided in one aspect of the present invention, a
second base station performs control signaling interaction
with a UE by using an SRBO, an SRB1, or an SRB2, for
example, establishing, modifying, and releasing an RRC
connection, or performing mobility management of the UE;
however, a first base station that performs user data trans-
mission with the UE performs control signaling interaction
with the UE by using a first signaling radio bearer, so that the
first base station and the UE may dynamically configure a
radio resource of an air interface connection between the
first base station and the UE in a timely and effective manner
according to a change of a radio channel between the first
base station and the UE.

In a base station and a signaling transmission method
provided in another aspect of the present invention, user data
transmission exists between the base station and a UE, and
the base station performs control signaling interaction with
the UE by using a first signaling radio bearer, while another
base station different from the base station performs control
signaling interaction with the UE by using an SRBO, an
SRBI1, or an SRB2. It can be seen that, because the first
signaling radio bearer different from an existing signaling
radio bearer exists between the base station and the UE, the
base station may dynamically configure a radio resource of
an air interface connection between the base station and the
UE in a timely and effective manner according to a change
of a radio channel between the base station and the UE,
thereby solving a problem of configuring the radio resource
of the air interface connection between the base station and
the UE.
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In a user equipment and a signaling transmission method
provided in still another aspect of the present invention, the
UE performs, by using a first signaling radio bearer, control
signaling interaction with a base station that performs user
data transmission with the UE, while performing s control
signaling interaction with another base station different from
the foregoing base station by using an SRBO, an SRB1, or
an SRB2. It can be seen that, a first signaling radio bearer
different from an existing signaling radio bearer exists
between the UE and the base station that performs user data
transmission with the UE, so that the UE may receive, in a
timely manner from the base station that performs user data
transmission with the UE, a radio resource that is of an air
interface connection between the UE and the base station
and is configured according to a change of a radio channel
between the base station and the UE, thereby solving a
problem of configuring the radio resource of the air interface
connection between the UE and the base station that per-
forms user data transmission with the UE.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present invention more clearly, the following briefly
introduces the accompanying drawings required for describ-
ing the embodiments or the prior art. Apparently, the accom-
panying drawings in the following description show some
embodiments of the present invention, and a person of
ordinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.

FIG. 1 is a schematic structural diagram of a communi-
cations network according to an embodiment of the present
invention;

FIG. 2A is a schematic structural diagram of a commu-
nications system according to an embodiment of the present
invention;

FIG. 2B is a schematic diagram of downlink mapping
logic of a second base station according to an embodiment
of the present invention;

FIG. 2C is a schematic diagram of downlink mapping
logic of a first base station according to an embodiment of
the present invention;

FIG. 2D is a schematic diagram of uplink mapping logic
of an air interface from a perspective of a UE according to
an embodiment of the present invention;

FIG. 2E is a flowchart of a signaling transmission method
according to an embodiment of the present invention;

FIG. 3Ais a schematic structural diagram of a base station
according to an embodiment of the present invention;

FIG. 3B is a flowchart of a signaling transmission method
according to another embodiment of the present invention;

FIG. 3C is a flowchart of a signaling transmission method
according to still another embodiment of the present inven-
tion;

FIG. 4A is a schematic structural diagram of a UE
according to an embodiment of the present invention;

FIG. 4B is a schematic structural diagram of a UE
according to another embodiment of the present invention;

FIG. 4C is a flowchart of a signaling transmission method
according to still another embodiment of the present inven-
tion; and

FIG. 4D is a flowchart of a signaling transmission method
according to still another embodiment of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

To make the objectives, technical solutions, and advan-
tages of the embodiments of the present invention clearer,
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the following clearly describes the technical solutions in the
embodiments of the present invention with reference to the
accompanying drawings in the embodiments of the present
invention. Apparently, the described embodiments are a part
rather than all of the embodiments of the present invention.
All other embodiments obtained by a person of ordinary
skill in the art based on the embodiments of the present
invention without creative efforts shall fall within the pro-
tection scope of the present invention.

FIG. 1 is a schematic structural diagram of a communi-
cations network according to an embodiment of the present
invention. As shown in FIG. 1, the communications network
in this embodiment includes two layers: one is a base layer,
used to provide basic seamless coverage, and the other one
is an enhancement layer, used to provide a transmission of
high-throughput in a hotspot area. For the base layer, cov-
erage is provided by a base-layer base station, and for the
enhancement layer, coverage is provided by an enhance-
ment-layer base station. The base-layer base station is
mainly responsible for basic coverage including control-
plane signaling interaction of an air interface, and the
enhancement-layer base station is mainly responsible for
user-plane data interaction of the air interface.

The base-layer base station is generally a high-power
node, and may be called a CeNB. The base layer of the
communications network is generally covered by multiple
CeNBs; once a CeNB is missing, a coverage hole occurs
consequently. In addition, the base-layer base station may
also be a low-power node in a case of blank area coverage.
The base-layer base station generally transfers control-plane
signaling by using a low frequency band, for example, an
RRC connection of a UE is established on the base-layer
base station. Optionally, the base-layer base station may also
carry a part of low-data-volume services of a UE.

The enhancement-layer base station is generally a low-
power node, and may be called a TeNB. The enhancement
layer of the communications network is generally covered
by multiple TeNBs. The enhancement-layer base station
generally transfers a large amount of service data by using
a high frequency band, for example, carrying large-data-
volume services of a UE, for example, a File Transfer
Protocol (FTP) or a video. There is no SI-MME interface
between the enhancement-layer base station and a mobility
management entity (MME), and information exchange
between the enhancement-layer base station and the base-
layer base station is performed through an SX interface.

For a UE, there is one base-layer base station; there may
be one or more enhancement-layer base station, and may
also be no enhancement-layer base station. As shown in FIG.
1, a solid line between a UE and a TeNB indicates a
control-plane signaling connection, and a dashed line
between a UE and a TeNB indicates a user-plane data
connection.

The following embodiments of the present invention are
applicable to a two-layer network structure shown in FIG. 1,
and are also applicable to a scenario in which base stations
overlap on a single-layer network. Whether in the two-layer
network structure shown in FIG. 1 or the scenario in which
base stations overlap on a single-layer network, at least two
base stations exist, for example, a first base station and a
second base station, where user data transmission exists
between the first base station and a UE, and the first base
station performs control signaling interaction with the UE by
using a first signaling radio bearer; and the second base
station mainly performs control signaling interaction with
the UE by using a signaling radio bearer SRBO, a signaling
radio bearer SRB1, or a signaling radio bearer SRB2. In the
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following embodiments of the present invention, the two-
layer network structure shown in FIG. 1 is used as an
example for description.

In the following embodiments of the present invention,
the enhancement-layer base station has a function of pro-
viding user data transmission for a UE, and a function of
performing control signaling interaction with the UE to
configure a radio resource of an air interface connection
between the enhancement-layer base station and the UE.

FIG. 2A is a schematic structural diagram of a commu-
nications system according to an embodiment of the present
invention. As shown in FIG. 2A, the system in this embodi-
ment includes: a first base station 31 and a second base
station 32.

User data transmission exists between the first base sta-
tion 31 and a UE, and the first base station 31 performs
control signaling interaction with the UE by using a first
signaling radio bearer; and the second base station 32
performs control signaling interaction with the UE by using
a signaling radio bearer SRBO, a signaling radio bearer
SRBI1, or a signaling radio bearer SRB2.

The first signaling radio bearer is different from the SRBO,
the SRB1, and the SRB2.

In this embodiment, the first base station 31 is an enhance-
ment-layer base station and has all functions of the enhance-
ment-layer base station, for example, including a DRB,
where user data transmission with a UE may be performed
by using the DRB. In addition, the first base station 31 in this
embodiment may also have a function of performing control
signaling interaction with the UE by using the first signaling
radio bearer. The control signaling interaction herein is
mainly used to configure a radio resource of an air interface
connection between the first base station 31 and the UE. The
first base station 31 does not include the SRBO, the SRB1,
and the SRB2 of the UE.

In this embodiment, the second base station 32 is a
base-layer base station and has all functions of the base-
layer base station, for example, performing control signaling
interaction with a UE, which includes establishing, modi-
fying, and releasing an RRC connection, or performing
mobility management of the UE. The second base station 32
in this embodiment includes the SRBO, the SRB1, and the
SRB2 of the UE.

Optionally, the first signaling radio bearer is a newly
added signaling radio bearer, for example, the first signaling
radio bearer may be marked as an SRB3, to which it is not
limited.

In the communications system provided in this embodi-
ment, the first base station 31 performs control signaling
interaction with the UE by using the first signaling radio
bearer, so that the first base station 31 and the UE may
dynamically configure a radio resource of an air interface
connection between the first base station 31 and the UE in
a timely and effective manner according to a change of a
radio channel between the first base station 31 and the UE,
thereby providing a condition for configuring the air inter-
face connection between the first base station 31 and the UE.

In an optional implementation manner of this embodi-
ment, an application that the first base station 31 performs
control signaling interaction with the UE by using the first
signaling radio bearer is specifically that: the first base
station 31 performs control signaling interaction with the UE
by using the first signaling radio bearer, so as to control the
UE to configure the radio resource of the air interface
connection between the UE and the first base station 31.

Based on the foregoing description, the first base station
31 may be specifically configured to configure the radio
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resource of the air interface connection between the first
base station 31 and the UE; generate a configuration mes-
sage, where the configuration message includes radio
resource configuration of the air interface connection; send
the configuration message to the UE by using the first
signaling radio bearer, so that the UE configures the radio
resource of the air interface connection according to the
radio resource configuration of the air interface connection;
and receive, by using the first signaling radio bearer, a
configuration completion message sent by the UE. Corre-
spondingly, the UE is specifically configured to receive, by
using the first signaling radio bearer, the configuration
message sent by the first base station 31, and configure the
radio resource of the air interface connection according to
the radio resource configuration of the air interface connec-
tion in the configuration message. Further, after configuring
the radio resource of the air interface connection, the UE
generates the configuration completion message and sends
the configuration completion message to the first base sta-
tion 31, so as to inform the first base station 31 that the UE
has configured the radio resource of the air interface con-
nection.

In an optional implementation manner of this embodi-
ment, an application that the second base station 32 performs
control signaling interaction with the UE by using the SRB1
is specifically that: the second base station 32 performs
control signaling interaction with the UE by using the SRB1,
so as to control the UE to add the foregoing first signaling
radio bearer.

Based on the foregoing description, the second base
station 32 is specifically configured to send an RRC message
to the UE by using the SRB1, so that the UE adds the first
signaling radio bearer, where the RRC message includes an
identifier and configuration information of the first signaling
radio bearer. Correspondingly, the UE receives the RRC
message, adds the first signaling radio bearer according to
the RRC message, and configures the first signaling radio
bearer, thereby providing a condition for performing control
signaling interaction between the UE and the first base
station 31 by using the first signaling radio bearer. That is,
the UE adds the first signaling radio bearer according to
control of the second base station 32. The RRC message may
be an RRC connection reconfiguration message, to which it
is not limited. The configuration information included in the
RRC message includes RLC configuration, a logical channel
identifier, logical channel configuration, and the like.

It should be noted herein that, addition of the first sig-
naling radio bearer is completed by the second base station
32 by sending the RRC message to the UE through the
SRB1; however, modification to configuration of the first
signaling radio bearer may be completed by the first base
station 31 by sending the RRC message to the UE through
the first signaling radio bearer. The RRC message herein
may also be an RRC connection reconfiguration message, to
which it is not limited.

In an optional implementation manner of this embodi-
ment, the second base station 32 includes a DRB. Based on
the foregoing description, the second base station 32 may
further perform user data transmission with the UE by using
the DRB.

In an optional implementation manner of this embodi-
ment, the first base station 31 further performs data trans-
mission with the UE by using the DRB. Specifically, the first
base station 31 uses the radio resource that is of the air
interface connection between the first base station 31 and the
UE and configured by the first base station 31, to perform
data transmission with the UE by using the DRB.
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The first base station 31 and the second base station 32 are
separately connected to the UE. Optionally, the first base
station 31 is further connected to the second base station 32.

It should be noted herein that, the communications system
in this embodiment may include multiple first base stations
31 and one second base station 32.

It can be seen from the foregoing that, in the communi-
cations system in this embodiment, the first base station is
responsible for performing data transmission with the UE by
using the DRB, and configuring the radio resource of the air
interface connection between the first base station and the
UE by using the first signaling radio bearer, thereby solving
a problem of configuring the radio resource of the air
interface connection between the first base station and the
UE. The second base station is responsible for performing
control signaling interaction with the UE, establishing,
modifying, and releasing an RRC connection, performing
UE mobility management, and the like, and controlling the
UE to establish the first signaling radio bearer with the first
base station. The second base station is not required for
configuring the radio resource of the air interface connection
between the first base station and the UE, and the first base
station directly sends a configuration message to the UE by
using the first signaling radio bearer, so that the UE config-
ures the radio resource of the air interface connection
between the UE and the first base station according to the
configuration message, which reduces a delay in configuring
the radio resource of the air interface connection between
the UE and the first base station, and also helps to save an
overhead of the second base station.

The following further describes the communications sys-
tem provided in this embodiment, and the first base station
and the second base station in the communications system.

The communications system in this embodiment may be
divided into two layers, namely, a base layer and an
enhancement layer. The base layer may be formed by the
second base station 32 in the communications system, and
the enhancement layer may be formed by the first base
station 31 in the communications system. The second base
station 32 is generally a high-power node, to which it is not
limited. For example, the second base station 32 may also be
a low-power node in a case of blank area coverage. Once a
second base station 32 at the base layer is missing, a
coverage hole occurs consequently.

The second base station 32 generally transfers control-
plane signaling by using a low frequency band. An RRC
connection of a UE is established on the second base station
32 of the base layer. The second base station 32 includes but
is not limited to the following functions: system information
broadcasting, RRC connection management, paging, RRC
connection establishment/modification/release, measure-
ment configuration and reporting ( ), handover activation
and deactivation of the first base station 31 at the enhance-
ment layer, selection of the first base station 31 at the
enhancement layer for a service bearer of a UE, bearer
management interaction with the first base station 31 at the
enhancement layer, and the like.

Optionally, the second base station 32 may bear a part of
low-data-volume service bearer of a UE, that is, the second
base station 32 further includes a function of DRB data
transmission.

The first base station 31 at the enhancement layer is
generally a low-power node, and generally transfers a large
amount of data to the UE by using a high frequency band,
for example, an FTP or a video. The first base station 31 is
transparent for an EPS node, and there is no S1-MME
interface between the first base station 31 and an MME. The
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first base station 31 includes but is not limited to the
following functions: bearer management interaction with the
second base station 32 at the base layer, DRB data trans-
mission with a UE according to configuration of the second
base station 32 at the base layer, and configuration of an air
interface connection between the first base station 31 and the
UE, for example, DRB modification, MAC sublayer con-
figuration (mac-MainConfig), PHY configuration (physical-
ConfigDedicated), SPS configuration (sps-Config).

For a UE, the second base station 32 at the base layer and
the first base station 31 at the enhancement layer are in a
many-to-one relationship, that is, a UE has only one second
base station 32, and may have one or more first base stations
31. Migration of the second base station 32 at the base layer
inevitably causes migration of the first base station 31 at the
enhancement layer.

In this embodiment, no matter for the first base station 31
or the second base station 32, protocol stacks of the first base
station 31 or the second base station 32 from top to bottom
includes: an RRC layer/IP layer, a PDCP layer, an RLC
layer, a MAC layer, and a physical layer. The PDCP layer
mainly implements a function of encryption and integrity
protection, and may use, for example, robust header com-
pression (ROHC) or a security technology. The RLC layer
mainly provides a segmentation and retransmission service
for user data and control data, and uses a technology, such
as segmentation (Segm), or an automatic repeat-request
(ARQ). The MAC layer mainly implements functions, such
as scheduling, priority handling, multiplexing of a UE, and
hybrid automatic repeat request (HARQ).

Downlink mapping logic of the second base station 32 is
shown in FIG. 2B. The second base station 32 has comple-
tion RRC functions and related channels on the downlink,
for example, including an SRBO, an SRB1, an SRB2, a
broadcast channel, and a paging channel, which are the same
as an RRC function in the prior art, and details are not
repeatedly described herein. The second base station 32 may
also have a DRB, where the DRB is mainly used to transmit
small-data-volume user data. Downlink mapping logic of
the second base station 32 is basically consistent with
downlink mapping logic of a base station in a current LTE
system, except that a DRB is optional (the part shown by a
dashed line in FIG. 2B).

Downlink mapping logic of the first base station 31 is
shown in FIG. 2C. On the first base station 31, on the
downlink, the biggest difference between the first base
station 31 and the base station in the current LTE system lies
in that: the first base station 31 does not have a control-plane
SRBO, SRB1, SRB2, broadcast channel, and paging channel
of'a UE. In addition, the first base station 31 has a user-plane
DRB, which is used to perform user data transmission, of the
UE, one module only used to configure a radio resource of
an air interface connection between the first base station 31
and the UE, and one corresponding first signaling radio
bearer. From a perspective of the UE, uplink mapping logic
of an air interface is shown in FIG. 2D. FIG. 2D includes
both uplink mapping logic of the first base station 31 and
uplink mapping logic of the second base station 32.

It should be noted herein that, in FIG. 2C and FIG. 2D, the
first signaling radio bearer is indicated by an SRB3, to which
it is not limited.

On the UE, in the uplink, all conventional RRC connec-
tion functions (by using an SRB0O, SRB1, or SRB2) of the
UE are on the second base station 32; however, a function
used for configuring an air interface connection between the
UE and the first base station 31 (by using a first signaling
radio bearer) is on the first base station 31. Different DRBs
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of the UE are separately connected to the first base station
31 and the second base station 32.

Both the first base station 31 and the second base station
32 have a random access channel (RACH) used for random
access by the UE.

In conclusion, in a communications system or a network
architecture in this embodiment, a first base station is
responsible for performing user data transmission with a UE
by using a DRB, and configuring a radio resource of an air
interface connection between the base station and the UE by
using a first signaling radio bearer. A second base station is
responsible for performing signaling interaction with the
UE, establishing, modifying, and releasing an RRC connec-
tion, performing UE mobility management, and the like, and
controlling the UE to establish the first signaling radio
bearer with the first base station. The second base station is
not required for configuring the radio resource of the air
interface connection between the first base station and the
UE, and the first base station directly sends a configuration
message to the UE by using the first signaling radio bearer,
so that the UE configures the radio resource of the air
interface connection between the UE and the first base
station according to the configuration message, which
reduces a delay in configuring the radio resource of the air
interface connection between the UE and the first base
station, saves an overhead of the second base station, and
reduces complexity of the second base station.

Based on the foregoing communications system, an
embodiment of the present invention provides a signaling
transmission method. As shown in FIG. 2E, the signaling
transmission method specifically includes the following
steps:

Step 301: A first base station performs control signaling
interaction with a UE by using a first signaling radio bearer,
where user data transmission exists between the first base
station and the UE.

Step 302: A second base station performs control signal-
ing interaction with the UE by using an SRBO, SRB1, or
SRB2, where the first signaling radio bearer is different from
the SRBO, the SRB1, and the SRB2.

That a first base station performs control signaling inter-
action with a UE by using a first signaling radio bearer
mainly aims to configure a radio resource of an air interface
connection between the first base station and the UE. That a
second base station performs control signaling interaction
with the UE by using an SRBO, SRB1, or SRB2 mainly
includes: establishing, modifying, and releasing an RRC
connection, performing UE mobility management, and the
like, and is different from a process of performing control
signaling interaction with the UE by the first base station by
using the first signaling radio bearer.

It should be noted herein that, in the foregoing signaling
transmission method, a sequence of performing control
signaling transmission with the UE separately by the first
base station and the second base station is not limited.

For a specific procedure of the signaling transmission
method provided in this embodiment, reference may be
made to the description of the communications system in the
foregoing embodiment, and details are not repeatedly
described herein.

In this embodiment, the first base station that performs
user data transmission with the UE configures the radio
resource of the air interface connection between the first
base station and the UE by using the first signaling radio
bearer different from an existing signaling radio bearer, so
that the first base station and the UE may dynamically
configure the radio resource of the air interface connection



US RE48,316 E

11

between the first base station and the UE in a timely and
effective manner according to a change of a radio channel
between the first base station and the UE; and the second
base station is responsible for performing control signaling
interaction with the UE, establishing, modifying, and releas-
ing an RRC connection, performing UE mobility manage-
ment, and the like. Further, the second base station is not
required for configuring the radio resource of the air inter-
face connection between the first base station and the UE,
and the first base station directly sends a configuration
message to the UE by using the first signaling radio bearer,
so that the UE configures the radio resource of the air
interface connection between the UE and the first base
station according to the configuration message, which
reduces a delay for the radio resource configuration of the air
interface connection between the UE and the first base
station, saves an overhead of the second base station, and
reduces complexity of the second base station.

An embodiment of the present invention provides a base
station, and user data transmission exists between the base
station in this embodiment and a UE, where the base station
in this embodiment performs control signaling interaction
with the UE by using a first signaling radio bearer. The first
signaling radio bearer is different from an SRBO, an SRB1
and an SRB2, and any signaling radio bearer of the SRBO,
SRBI1, and SRB2 is a signaling radio bearer that is used
when another base station different from the base station in
this embodiment performs control signaling interaction with
the foregoing UE.

It can be seen from the foregoing that the base station in
this embodiment may be an enhancement-layer base station
in the embodiment shown in FIG. 1, or may be the first base
station in the embodiment shown in FIG. 2A to FIG. 2D.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 3A, the base station in this embodi-
ment includes: a first radio resource configuring module 12
and a first signaling transmitting module 13.

The first radio resource configuring module 12 is config-
ured to configure a radio resource of an air interface con-
nection between the base station in this embodiment and a
UE, and generate a configuration message. The configura-
tion message includes radio resource configuration of the air
interface connection.

The first signaling transmitting module 13 is connected to
the first radio resource configuring module 12 and the UE,
and is configured to send, by using the first signaling radio
bearer, the configuration message generated by the first radio
resource configuring module 12 to the UE, so that the UE
configures the radio resource of the air interface connection
between the UE and the base station in this embodiment
according to the radio resource configuration of the air
interface connection in the configuration message.

The base station in this embodiment does not include the
SRBO, SRB1, and SRB2.

Based on the foregoing description, it can be seen that the
base station in this embodiment is mainly responsible for
DRB data transmission with the UE, is not responsible for
establishing, modifying, and releasing an RRC connection
of the UE, also does not perform UE mobility management,
and belongs to an enhancement-layer base station. However,
the base station in this embodiment includes the first sig-
naling radio bearer, and may perform control signaling
interaction with the UE by using the first signaling radio
bearer, so as to control the UE to configure the radio
resource of the air interface connection between the UE and
the base station in this embodiment.
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In an optional implementation manner of this embodi-
ment, as shown in FIG. 3A, the base station in this embodi-
ment further includes a first data transmitting module 11.
The first data transmitting module 11 is connected to the first
radio resource configuring module 12 and the UE, and is
configured to use the radio resource that is of the air
interface connection and configured by the first radio
resource configuring module 12, to perform data transmis-
sion with the UE by using a DRB.

In an optional implementation manner of this embodi-
ment, the first signaling transmitting module 13 is further
configured to receive, by using the first signaling radio
bearer, a configuration completion message sent by the UE,
and send the configuration completion message to the first
radio resource configuring module 12. Specifically, after
receiving the configuration message, the UE configures the
radio resource of the air interface connection according to
the radio resource configuration of the air interface connec-
tion in the configuration message; generates the configura-
tion completion message after configuring the radio resource
of the air interface connection; and sends the configuration
completion message to the base station in this embodiment
by using the first signaling radio bearer, so as to inform the
base station in this embodiment that the radio resource of the
air interface connection has been configured. The base
station in this embodiment receives, by using the first
signaling radio bearer, the configuration completion mes-
sage sent by the UE.

Correspondingly, the first radio resource configuring
module 12 is further configured to receive the configuration
completion message sent by the first signaling transmitting
module 13.

In an optional implementation manner of this embodi-
ment, the first signaling transmitting module 13 is specifi-
cally configured to receive, from a logical channel that is
identified by a logical channel identifier (LCID) associated
with the first signaling radio bearer, the configuration
completion message sent by the UE, perform RLC sublayer
and PDCP sublayer processing on the configuration comple-
tion message, and send a processed configuration comple-
tion message to the first radio resource configuring module
12.

Inan LTE system, an RB (regardless of an SRB or a DRB)
is in one-to-one correspondence with a logical channel, and
each logical channel has a unique LCID. For example, in the
LTE system, LCIDs associated with the SRB0O, SRB1, and
SRB2 are always 0, 1, and 2, while an LCID associated with
another DRB is allocated to the UE by the base station by
using RRC signaling. In this embodiment, the first signaling
radio bearer of the base station in this embodiment also
corresponds to a logical channel, and is associated with an
LCID of the logical channel.

A length of the LCID is 5 bits. For the downlink, a binary
value 01011 to a binary value 11010 are reserved values; for
the uplink, binary values 01011 to 11000 are reserved
values. There is a logical channel corresponding to the first
signaling radio bearer on both the uplink and the downlink,
and therefore, in an optional manner of the embodiment,
LCIDs of uplink and downlink logical channels associated
with the first signaling radio bearer are a same value, where
the value is a value within a range from a binary value 01011
to a binary value 11000, for example, 01011, namely, 11 in
decimal.

In an optional implementation manner of this embodi-
ment, the first signaling transmitting module 13 is specifi-
cally configured to acquire, from the first radio resource
configuring module 12, the configuration message generated
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by the first radio resource configuring module 12, perform
PDCP sublayer and RLC sublayer processing on the con-
figuration message, map a processed configuration message
to the logical channel that is identified by the LCID asso-
ciated with the first signaling radio bearer, and send the
processed configuration message to the UE.

It should be noted herein that the first signaling transmit-
ting module 13 maps a processed configuration message to
the logical channel that is identified by the LCID associated
with the first signaling radio bearer, and sends the processed
configuration message to the UE includes that: first, the
processed configuration message is mapped to the logical
channel that is identified by the LCID associated with the
first signaling radio bearer, and sent to a MAC sublayer of
the base station in this embodiment, and then, the processed
configuration message is sent by the MAC sublayer to a
physical layer (Physical, PHY) and finally sent to the UE by
using an air interface.

Optionally, the radio resource configuration of the air
interface connection between the base station in this
embodiment and the UE may include at least one piece of
the following information: a MAC sublayer parameter
between the UE and the base station in this embodiment, a
PHY layer parameter between the UE and the base station in
this embodiment, a DRB parameter between the UE and the
base station in this embodiment, and a semi-persistent
scheduling (SPS) parameter between the UE and the base
station in this embodiment, to which it is not limited.

An example is used for description: in a case in which the
base station in this embodiment needs to modify a maximum
number of HARQ retransmission times for uplink data
transmission, the air interface connection between the base
station in this embodiment and the UE includes a MAC
sublayer parameter. The MAC sublayer parameter is the
same as information in an RRC connection reconfiguration
message that is sent to a UE when a base station in the prior
art modifies the MAC sublayer parameter, and details are not
described herein again.

In a case in which the base station in this embodiment
needs to modify a physical uplink control channel (PUCCH)
parameter of the UE, the air interface connection between
the base station in this embodiment and the UE includes a
PHY layer parameter.

In a case in which the base station in this embodiment
needs to modify both the MAC sublayer parameter and the
PHY layer parameter of the UE, the air interface connection
between the base station in this embodiment and the UE
includes the MAC sublayer parameter and the PHY layer
parameter.

In a case in which the base station in this embodiment
needs to modify a DRB parameter transmitted by the base
station in this embodiment, the air interface connection
between the base station in this embodiment and the UE
includes the DRB parameter between the UE and the base
station in this embodiment.

In a case in which the DRB transmitted by the base station
in this embodiment is in a semi-persistent scheduling state,
and when the base station needs to modify semi-persistent
scheduling configuration, the air interface connection
between the base station in this embodiment and the UE
includes an SPS parameter between the base station in this
embodiment and the UE.

It can be seen from the foregoing that the base station in
this embodiment includes the DRB, and mainly performs
user data transmission with the UE by using the DRB. In
addition, the base station in this embodiment further
includes the first signaling radio bearer but not includes the
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SRBO, SRB1, and SRB2. After the radio resource of the air
interface connection between the base station and the UE is
configured, the configuration message is generated, and the
configuration message is sent to the UE by using the first
signaling radio bearer different from an existing signaling
radio bearer, so that the UE configures the radio resource of
the air interface connection according to the radio resource
configuration of the air interface connection in the configu-
ration message, and the base station in this embodiment and
the UE may dynamically configure the radio resource of the
air interface connection between the base station in this
embodiment and the UE in a timely and effective manner
according to a change of a radio channel between the base
station in this embodiment and the UE, thereby solving a
problem of configuring the radio resource of the air interface
connection between the base station in this embodiment and
the UE.

Further, the base station in this embodiment sends the
radio resource configuration of the air interface connection
between the base station and the UE to the UE by using the
first signaling radio bearer, so as to configure the radio
resource of the air interface connection between the base
station in this embodiment and the UE, so that the radio
resource configuration of the air interface connection
between the base station in this embodiment and the UE is
no longer delivered to the UE by using a base-layer base
station, which reduces a delay in configuring the radio
resource of the air interface connection between the base
station in this embodiment and the UE, and also helps to
save an overhead of the base-layer base station.

Based on the base station in the foregoing embodiment,
another embodiment of the present invention provides a
signaling transmission method, and the signaling transmis-
sion method specifically includes: performing, by the base
station, control signaling interaction with a UE by using a
first signaling radio bearer. User data transmission exists
between the base station and the UE; the first signaling radio
bearer is different from the SRBO, the SRB1, and the SRB2;
and any signaling radio bearer of the SRBO, SRB1, and
SRB2 is a signaling radio bearer that is used when another
base station different from the base station performs control
signaling interaction with the UE.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 3B, an implementation manner of
performing control signaling interaction with the UE by the
base station by using the first signaling radio bearer
includes:

Step 101: A base station configures a radio resource of an
air interface connection between the base station and a UE,
and generates a configuration message, where the configu-
ration message includes radio resource configuration of the
air interface connection.

Step 102: The base station sends the configuration mes-
sage to the UE by using a first signaling radio bearer, so that
the UE configures the radio resource of the air interface
connection between the UE and the base station according to
the radio resource configuration of the air interface connec-
tion in the configuration message.

The base station in this embodiment is the base station
provided in the embodiment shown in FIG. 3A, and includes
a first signaling radio bearer and a DRB, and does not
include an SRBO, an SRB1, and an SRB2, either. The base
station in this embodiment belongs to an enhancement-layer
base station, is responsible for providing user data transmis-
sion for the UE, and further has a function of performing
control signaling interaction with the UE, where the control
signaling interaction is mainly used to configure the radio
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resource of the air interface connection between the base
station in this embodiment and the UE.

In an optional implementation manner of this embodi-
ment, the method in this embodiment further includes:
performing, by the base station, data transmission with the
UE by using the DRB. Further, the base station specifically
uses the radio resource that is of the air interface connection
and configured by the base station to perform user data
transmission with the UE by using the DRB.

An optional implementation manner of step 102 includes:
The base station performs PDCP sublayer and RLC sublayer
processing on the configuration message, maps a processed
configuration message to a logical channel that is identified
by an LCID associated with the first signaling radio bearer,
and sends the processed configuration message to the UE.

Optionally, the radio resource configuration of the air
interface connection between the base station in this
embodiment and the UE may include at least one piece of
the following information: a MAC sublayer parameter
between the UE and the base station in this embodiment, a
PHY layer parameter between the UE and the base station in
this embodiment, a DRB between the UE and the base
station in this embodiment, and an SPS parameter between
the UE and the base station in this embodiment, to which it
is not limited.

Optionally, the LCID associated with the first signaling
radio bearer of the base station in this embodiment is a value
within a range from a binary value 01011 to a binary value
11000, for example, 01011 is 11 in decimal.

It can be seen from the foregoing that, in this embodiment,
user data transmission exists between the base station and
the UE, the base station performs data transmission with the
UE by using the DRB, and performs control signaling
interaction with the UE by using the first signaling radio
bearer, so that the base station and the UE may dynamically
configure the radio resource of the air interface connection
between the base station and the UE in a timely and effective
manner according to a change of a radio channel between the
base station and the UE, thereby solving a problem of
configuring the radio resource of the air interface connection
between the base station in this embodiment and the UE.

Further, in the method in this embodiment, the radio
resource configuration of the air interface connection
between the enhancement-layer base station and the UE
does not need to be delivered by using a base-layer base
station, which reduces a delay in configuring the radio
resource of the air interface connection between the
enhancement-layer base station and the UE, and also helps
to save an overhead of the base-layer base station.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 3C, after step 102, the method in this
embodiment includes:

Step 103: The base station receives, by using the first
signaling radio bearer, a configuration completion message
sent by the UE.

An optional implementation manner of step 103 includes:
The base station receives, from the logical channel that is
identified by the LCID associated with the first signaling
radio bearer, the configuration completion message sent by
the UE. Then, the base station performs RL.C sublayer and
PDCP sublayer processing on the configuration completion
message, and learns, according to a processed configuration
completion message, that the UE has configured the radio
resource of the air interface connection.

In this embodiment, after configuring the radio resource
of the air interface connection, the UE sends the configu-
ration completion message to the base station in this
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embodiment; and the base station in this embodiment
receives the configuration completion message by using the
first signaling radio bearer, and learns, according to the
configuration completion message, that the UE has config-
ured the radio resource of the air interface connection. If the
base station does not receive the configuration completion
message sent by the UE, it may be determined that the UE
does not configure the radio resource of the air interface
connection successfully, and a configuration message may
be sent to the UE again in a timely manner, which helps to
improve a success rate of configuring a radio resource of an
air interface connection.

An embodiment of the present invention provides a UE,
and user data transmission exists between the UE in this
embodiment and a base station, where the UE in this
embodiment performs control signaling interaction with the
base station by using a first signaling radio bearer. The first
signaling radio bearer is different from an SRBO0, an SRB1,
and an SRB2, and any signaling radio bearer of the SRBO,
SRBI1, and SRB2 is a signaling radio bearer that is used
when another base station different from the base station
performs control signaling interaction with the UE in this
embodiment. Optionally, the first signaling radio bearer is a
newly defined signaling radio bearer, for example, the first
signaling radio bearer may be marked as an SRB3, to which
it is not limited.

The base station that performs control signaling interac-
tion with the UE in this embodiment by using the first
signaling radio bearer belongs to an enhancement-layer base
station, where the enhancement-layer base station has a
function of performing data transmission with the UE by
using a DRB, and a function of performing control signaling
interaction with the UE in this embodiment. The control
signaling interaction herein is mainly used to control the UE
in this embodiment to configure a radio resource of an air
interface connection between the base station and the UE in
this embodiment. The base station may be the first base
station in the embodiment shown in FIG. 2A to FIG. 2D. The
another base station different from the base station mainly
refers to a base-layer base station and includes the SRBO,
SRBI, and SRB2.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 4A, the UE in this embodiment
includes: a second signaling transmitting module 22 and a
second radio resource configuring module 23.

The second signaling transmitting module 22 is connected
to the base station and configured to receive, by using the
first signaling radio bearer, a configuration message sent by
the base station, where the configuration message includes
radio resource configuration of the air interface connection
between the base station and the UE. The base station also
sends the configuration message to the UE in this embodi-
ment by using the first signaling radio bearer.

The second radio resource configuring module 23 is
connected to the second signaling transmitting module 22
and configured to configure the radio resource of the air
interface connection according to the radio resource con-
figuration of the air interface connection in the configuration
message received by the second signaling transmitting mod-
ule 22.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 4B, the UE in this embodiment
further includes a second data transmitting module 21. The
second data transmitting module 21 is configured to perform
data transmission with the base station by using a DRB.
Optionally, the second data transmitting module 21 is con-
nected to the second radio resource configuring module 23,
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and is configured to use the radio resource that is of the air
interface connection and configured by the second radio
resource configuring module 23, to perform data transmis-
sion with the base station by using the DRB.

In an optional implementation manner of this embodi-
ment, the second radio resource configuring module 23 is
further configured to generate a configuration completion
message after configuring the air interface connection. Cor-
respondingly, the second signaling transmitting module 22
in this embodiment is further configured to send the con-
figuration completion message to the base station by using
the first signaling radio bearer.

In an optional implementation manner of this embodi-
ment, the second signaling transmitting module 22 may be
specifically configured to acquire, from the second radio
resource configuring module 23, the configuration comple-
tion message generated by the second radio resource con-
figuring module 23, perform PDCP sublayer and RLC
sublayer processing on the configuration completion mes-
sage, map a processed configuration completion message to
a logical channel that is identified by an LCID associated
with the first signaling radio bearer, and send the processed
configuration completion message to the base station.

In an optional implementation manner of this embodi-
ment, the second signaling transmission module 22 may be
specifically configured to receive, from the logical channel
that is identified by the LCID associated with the first
signaling radio bearer, the configuration message sent by the
base station, perform RLC sublayer and PDCP sublayer
processing on the configuration message, and send a pro-
cessed configuration message to the second radio resource
configuring module 23.

Optionally, the radio resource configuration of the air
interface connection between the UE in this embodiment
and the base station may include at least one piece of the
following information: a MAC sublayer parameter between
the UE in this embodiment and the base station, a PHY layer
parameter between the UE in this embodiment and the base
station, a DRB between the UE in this embodiment and the
base station, and an SPS parameter between the UE in this
embodiment and the base station, to which it is not limited.
For an example that the radio resource configuration of the
air interface connection includes what kind of information in
which situation, reference may be made to the description of
the embodiment shown in FIG. 3A.

In an optional implementation manner of this embodi-
ment, the LCID associated with the first signaling radio
bearer is a value within a range from a binary value 01011
to a binary value 11000, which, for example, may be 01011,
namely, 11 in decimal.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 4B, the UE in this embodiment
further includes: a third signaling transmitting module 24
and a radio bearer configuring module 25. The third signal-
ing transmitting module 24 is configured to receive, by using
the SRB1, an RRC message that is sent by another base
station different from the base station, where the RRC
message includes an identifier and configuration information
of the first signaling radio bearer. The radio bearer config-
uring module 25 is connected to the third signaling trans-
mitting module 24 and configured to locally configure the
first signaling radio bearer according to the RRC message
received by the third signaling transmitting module 24.
Optionally, the radio bearer configuring module 25 is further
connected to the second signaling transmitting module 22
and configured to provide the first signaling radio bearer for
the second signaling transmitting module 22. The foregoing
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RRC message may be an RRC connection reconfiguration
message, to which it is not limited. The configuration
information in the foregoing RRC message includes RL.C
configuration, a logical channel identifier, logical channel
configuration, and the like.

That is, the first signaling radio bearer on the UE in this
embodiment is newly added by the UE according to the RRC
connection reconfiguration message that is sent by a base-
layer base station (namely, another base station different
from the base station) to which the UE gains access. For
example, it is assumed that an identifier of the newly added
first signaling radio bearer is 3, and then the newly added
first signaling radio bearer is an SRB3.

It should be noted herein that, in addition to the first
signaling radio bearer and the DRB, the UE in this embodi-
ment further includes the SRB0O, SRB1, and SRB2. That is,
in addition to functions implemented by the foregoing
function modules, the UE in this embodiment further has an
RRC connection function of the UE in the prior art, where
this function is implemented on the base-layer base station
to which the UE gains access. In addition, a different DRB
of the UE in this embodiment may be separately on the
base-layer base station and the base station (namely, the
enhancement-layer base station) in this embodiment.

It can be seen from the foregoing that the UE in this
embodiment receives, by using the first signaling radio
bearer different from an existing signaling radio bearer, the
configuration message that is sent by the enhancement-layer
base station by using the first signaling radio bearer, con-
figures the radio resource of the air interface connection
between the UE and the enhancement-layer base station
according to the radio resource configuration of the air
interface connection in the configuration message, so that
the UE in this embodiment and the enhancement-layer base
station may dynamically configure the radio resource of the
air interface connection between the UE in this embodiment
and the enhancement-layer base station in a timely and
effective manner according to a change of a radio channel
between the UE in this embodiment and the enhancement-
layer base station, thereby solving a problem of configuring
the radio resource of the air interface connection between
the UE in this embodiment and the enhancement-layer base
station.

Further, the UE in this embodiment receives, by using the
first signaling radio bearer different from an existing signal-
ing radio bearer, the radio resource configuration of the air
interface connection that is delivered by the enhancement-
layer base station by using the first signaling radio bearer,
and configures the radio resource of the air interface con-
nection between the UE in this embodiment and the
enhancement-layer base station, so that the radio resource
configuration of the air interface connection between the
enhancement-layer base station and the UE does not need to
be delivered by using the base-layer base station, which
reduces a delay in configuring the radio resource of the air
interface connection between the enhancement-layer base
station and the UE in this embodiment, and also helps to
save an overhead of the base-layer base station.

Based on the UE provided in the foregoing embodiment,
still another embodiment of the present invention provides a
signaling transmission method, and the signaling transmis-
sion method specifically includes: performing, by the UE,
control signaling interaction with a base station by using a
first signaling radio bearer. User data transmission exists
between the UE and the base station; the first signaling radio
bearer is different from an SRBO, an SRB1 and an SRB2;
and any signaling radio bearer of the SRBO, SRB1, and
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SRB2 is a signaling radio bearer that is used when another
base station different from the base station performs control
signaling interaction with the UE in this embodiment.

The base station that performs control signaling interac-
tion with the UE in this embodiment by using the first
signaling radio bearer belongs to an enhancement-layer base
station, where the enhancement-layer base station has a
function of performing data transmission with the UE by
using a DRB, and a function of performing control signaling
interaction with the UE in this embodiment. The control
signaling interaction herein is mainly used to control the UE
in this embodiment to configure a radio resource of an air
interface connection between the base station and the UE in
this embodiment. The base station may be the first base
station in the embodiment shown in FIG. 2A to FIG. 2D. The
another base station different from the base station mainly
refers to a base-layer base station and includes the SRBO,
SRBI, and SRB2.

In an optional implementation manner of this embodi-
ment, as shown in FIG. 4C, an implementation manner of
performing control signaling interaction with the base sta-
tion by the UE by using the first signaling radio bearer
includes the following steps:

Step 201: A UE receives, by using a first signaling radio
bearer, a configuration message sent by the base station,
where the configuration message includes radio resource
configuration of an air interface connection between the base
station and the UE. The base station also sends the configu-
ration message to the UE by using the first signaling radio
bearer.

Step 202: The UE configures a radio resource of the air
interface connection according to the radio resource con-
figuration of the air interface connection in the configuration
message.

In an optional implementation manner of this embodi-
ment, the method in this embodiment further includes:
performing, by the UE, data transmission with the base
station by using the DRB. Specifically, the UE uses the radio
resource that is of the air interface connection and config-
ured by the UE, to perform data transmission with the base
station by using the DRB.

An optional implementation manner of step 201 includes:
The UE receives, from a logical channel that is identified by
an LCID associated with the first signaling radio bearer, the
configuration message sent by the base station. Then, the UE
performs RL.C sublayer and PDCP sublayer processing on
the configuration message.

Based on the foregoing description, step 202 is specifi-
cally: The UE acquires the radio resource configuration of
the air interface connection from a processed configuration
message, and then configures the radio resource of the air
interface connection according to the acquired radio
resource configuration of the air interface connection.

Optionally, the air interface connection between the UE in
this embodiment and the base station may include at least
one piece of the following information: a MAC sublayer
parameter between the UE in this embodiment and the base
station, a PHY layer parameter between the UE in this
embodiment and the base station, a DRB between the UE in
this embodiment and the base station, and an SPS parameter
between the UE in this embodiment and the base station, to
which it is not limited.

In an optional implementation manner of this embodi-
ment, the LCID associated with the first signaling radio
bearer is a value within a range from a binary value 01011
to a binary value 11000, which, for example, may be 01011,
namely, 11 in decimal.
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It can be seen from the foregoing that, in this embodiment,
the UE receives the configuration message that is sent by the
enhancement-layer base station by using the first signaling
radio bearer different from an existing signaling radio
bearer, and configures the radio resource of the air interface
connection between the UE and the enhancement-layer base
station according to the radio resource configuration of the
air interface connection in the configuration message,
thereby solving a problem of configuring the radio resource
of the air interface connection between the UE and the
enhancement-layer base station.

Further, in the method in this embodiment, the UE
receives, by using the first signaling radio bearer different
from an existing signaling radio bearer, the radio resource
configuration of the air interface connection that is delivered
by the enhancement-layer base station by using the first
signaling radio bearer, and configures the radio resource of
the air interface connection, so that the radio resource
configuration of the air interface connection between the
enhancement-layer base station and the UE does not need to
be delivered by using the base-layer base station, which
reduces a delay in configuring the radio resource of the air
interface connection between the enhancement-layer base
station and the UE, and also helps to save an overhead of the
base-layer base station.

FIG. 4D is a flowchart of a signaling transmission method
according to still another embodiment of the present inven-
tion. This embodiment is implemented based on the embodi-
ment shown in FIG. 4C. As shown in FIG. 4D, after step
202, the method in this embodiment further includes the
following steps:

Step 203: The UE generates a configuration completion
message after configuring the radio resource of the air
interface connection.

Step 204: The UE sends the configuration completion
message to the base station by using the first signaling radio
bearer.

An optional implementation manner of step 204 includes:
The UE performs PDCP sublayer and RLC sublayer pro-
cessing on the configuration completion message, maps a
processed configuration completion message to the logical
channel that is identified by the LCID associated with the
first signaling radio bearer, and sends the processed con-
figuration completion message to the base station.

In this embodiment, after configuring of an air interface
connection, a UE sends a configuration completion message
to a base station in this embodiment; and the base station in
this embodiment receives the configuration completion mes-
sage by using a first signaling radio bearer, and learns,
according to the configuration completion message, that the
UE has configured a radio resource of the air interface
connection. If the base station in this embodiment does not
receive the configuration completion message sent by the
UE, it may be determined that the UE does not configure the
radio resource of the air interface connection successfully,
and a configuration message may be sent to the UE again in
a timely manner, which helps to improve a success rate of
configuring a radio resource of an air interface connection.

A person of ordinary skill in the art may understand that
all or a part of the steps of the method embodiments may be
implemented by a program instructing relevant hardware.
The program may be stored in a computer readable storage
medium. When the program runs, the steps of the method
embodiments are performed. The foregoing storage medium
includes: any medium that can store program code, such as
a ROM, a RAM, a magnetic disk, or an optical disc.
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Finally, it should be noted that the foregoing embodiments
are merely intended for describing the technical solutions of
the present invention, but not for limiting the present inven-
tion. Although the present invention is described in detail
with reference to the foregoing embodiments, persons of
ordinary skill in the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments or make equivalent replace-
ments to some or all technical features thereof, without
departing from the scope of the technical solutions of the
embodiments of the present invention.

What is claimed is:

1. A communications system, comprising:

a first base station, and a second base station that control
signaling interactions with a user equipment (UE);

the second base station is configured to control signaling
interaction with the UE using a signaling radio bearer
different from a first signaling radio bearer, wherein the
control signaling interaction comprises enabling the
establishment of the first signaling radio bearer, the
first signaling radio bearer is a signaling radio bearer
SRB3, and a first connection between the UE and the
first base station and a second connection between the
UE and the second base station exist simultaneously;

the first base station is configured to:

generate a configuration message;

process the configuration message at Packet Data Con-
vergence Protocol (PDCP) and radio link control
(RLC) sublayers;

map the processed configuration message to a logical
channel identified by a logical channel identifier
(LCID) associated with a first signaling radio bearer;
and

send, using the first signaling radio bearer, the processed
configuration message to the UE so as to enable the UE
to configure a radio resource of an air interface con-
nection[;]

[the second base station is configured to control signaling
interaction with the UE using a signaling radio bearer
different from the first signaling radio bearer].

2. The communications system according to claim 1,
wherein the second base station is configured to send a radio
resource control (RRC) message to the UE using [the] a
signaling radio bearer SRB1, to enable the UE to add the
first signaling radio bearer, wherein the RRC message
comprises an identifier and configuration information of the
first signaling radio bearer.

3. The communications system according to claim 1,
wherein the first base station is configured to configure the
radio resource of the air interface connection between the
first base station and the UE; wherein the configuration
message comprises the radio resource configuration of the
air interface connection|, the configuration message is sent
to the UE using the first signaling radio bearer]; and receive,
a configuration completion message [sent by] from the UE,
using the first signaling radio bearer;

wherein the radio resource of the air interface [connec-
tions] connection is configured based on a radio
resource configuration of the air interface connection.

4. The communications system according to claim 3,
wherein the first base station is further configured to use the
radio resource that is of the air interface connection and
configured by the first base station, to perform the user data
transmission with the UE using a data radio bearer (DRB).
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5. The communication system according to claim 1,
wherein:

[user data transmission exists between the first base

station and the UE; and

wherein] the second base station performs the control
signaling interaction with the UE using one of a sig-
naling radio bearer SRBO, a signaling radio bearer
SRBI1, and a signaling radio bearer SRB2.

6. A base station, wherein user data transmission exists
between the base station and a user equipment (UE), and the
base station performs control signaling interaction with the
UE using a first signaling radio bearer, the base station
comprising:

a [radio resource configuring module] first circuitry con-

figured to generate a configuration message;

a [signaling transmitting module] second circuitry con-
figured to (a) process the configuration message at
Packet Data Convergence Protocol (PDCP) and radio
link control (RLC) sublayers, (b) map the processed
configuration message to a logical channel identified by
a logical channel identifier (LCID) associated with the
first signaling radio bearer, and (c) send, using the first
signaling radio bearer, the processed configuration
message to the UE so as to enable the UE to configure
a radio resource of an air interface connection, wherein
the first signaling radio bearer is established based on
a signaling from a second base station, and a first
connection between the UE and the base station and a
second connection between the UE and the second base
station exist simultaneously, and the first signaling
radio bearer is a signaling radio bearer SRB3.

7. The base station according to claim 6, wherein:

[the first radio resource configuring module is further
configured to configure the radio resource of the air
interface connection between the base station and the
UE,] wherein the configuration message comprises
[the] a radio resource configuration of the air interface
connection; and

wherein the radio resource of the air interface [connec-
tions] connection is configured based on [a] #he radio
resource configuration of the air interface connection.

8. The base station according to claim 7, further compris-
ing:
a [first data transmitting module] #hird circuitry, config-

ured to use the radio resource that is of the air interface

connection and configured by the first [radio resource
configuring module] circuitry, to perform [to] user data
transmission with the UE using a data radio bearer

(DRB).

9. The base station according to claim 7, wherein the [first
signaling transmitting module] second circuitry is further
configured to receive, using the first signaling radio bearer,
a configuration completion message [sent by] from the UE],
and send the configuration completion message to the first
radio resource configuring module].

10. The base station according to claim 9, wherein the
[first signaling transmitting module] secord circuitry is
configured to receive, from the logical channel that is
identified by the logical channel identifier (LCID) associated
with the first signaling radio bearer, the configuration
completion message [sent by] from the UE, perform the
radio link control (RLC) sublayer and the Packet Data
Convergence Protocol (PDCP) sublayer processing on the
configuration completion message, and send a processed
configuration completion message to the first radio resource
configuring module.

11. The base station according to claim 7, wherein the
radio resource configuration of the air interface connection
comprises at least one piece of the following information:
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a media access control (MAC) sublayer parameter
between the UE and the base station, a physical (PHY)
layer parameter between the UE and the base station, a
data radio bearer (DRB) parameter between the UE and
the base station, and a semi-persistent scheduling (SPS)
parameter between the UE and the base station.

12. The base station according to claim 6, wherein the
LCID associated with the first signaling radio bearer is a
value within a range from a binary value 01011 to a binary
value 11000.

13. The base station according to claim 6, wherein [the
first signaling radio bearer is different from a signaling radio
bearer SRBO, a signaling radio bearer SRB1, and a signaling
radio bearer SRB2; and] any signaling radio bearer of [the]
SRBO, SRB1, and SRB2 is a signaling radio bearer that is
used when [another] the second base station [different from
the base station] performs control signaling interaction with
the UE.

14. A signaling transmission method at a base station
providing control signaling interaction with a user equip-
ment (UE) using a first signaling radio bearer, the method
comprising:

generating a configuration message;

processing the configuration message at Packet Data
Convergence Protocol (PDCP) and radio link control
(RLC) sublayers;

mapping the processed configuration message to a logical
channel identified by a logical channel identifier
(LCID) associated with the first signaling radio bearer;
and

sending, using the first signaling radio bearer, the pro-
cessed configuration message to the UE to enable the
UE to configure a radio resource of an air interface
connection, wherein the first signaling radio bearer is
established based on a signaling from a second base
station, a first connection between the UE and the base
station and a second connection between the UE and
the second base station exist simultaneously, and the
first signaling radio bearer is a signaling radio bearer
SRB3.

15. The signaling transmission method according to claim
14, wherein performing the control signaling interaction
with the UE comprises:

configuring, by the base station, the radio resource of the
air interface connection between the base station and
the UE, and wherein the configuration message com-
prises radio resource configuration of the air interface
connection; and

wherein the radio resource of the air interface [connec-
tions] connection is configured based on a radio
resource configuration of the air interface connection.

16. The signaling transmission method according to claim
15, further comprising:

receiving, by the base station using the first signaling
radio bearer, a configuration completion message [sent
by] from the UE.

17. The signaling transmission method according to claim
16, wherein receiving the configuration completion message
[sent by] from the UE comprises:

receiving, by the base station from the logical channel that
is identified by a logical channel identifier (LCID)
associated with the first signaling radio bearer, the
configuration completion message [sent by] from the
UE; and

performing, by the base station, the radio link control
(RLC) sublayer and the Packet Data Convergence
Protocol (PDCP) sublayer processing on the configu-
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ration completion message, so that the base station
acknowledges, according to a processed configuration
completion message, that the UE has configured the
radio resource of the air interface[connection].
18. The signaling transmission method according to claim
15, wherein the radio resource configuration of the air
interface connection comprises at least one piece of the
following information:
a media access control (MAC) sublayer parameter
between the UE and the base station, a physical (PHY)
layer parameter between the UE and the base station, a
data radio bearer (DRB) parameter between the UE and
the base station, and a semi-persistent scheduling (SPS)
parameter between the UE and the base station.
19. The signaling transmission method according to claim
14, wherein [the LCID associated with the first signaling
radio bearer is a value within a range from a binary value
01011 to a binary value 11000] any signaling radio bearer
of the SRBO, SRBI, and SRB2 is a signaling radio bearer
that is used when the second base station performs control
signaling interaction with the UE.
20. The signaling transmission method according to claim
15, further comprising:
using, by the base station, the radio resource that is of the
air interface connection and configured by the base
station, to perform the user data transmission with the
UE using a data radio bearer (DRB).
21. A user equipment (UE), comprising:
a first circuitry, configured to:
process a configuration completion message at a
packet data convergence protocol (PDCP) sublayer
and a radio link control (RLC) sublayer;

map the processed configuration completion message
to a logical channel identified by a logical channel
identifier (LCID) associated with a signaling radio
bearer SRB3; and

send the processed configuration completion message
to a first base station using the signaling radio
bearer SRB3; and

a second circuitry, configured to perform control signal-
ing interaction with a second base station using a
signaling radio bearer SRBO, a signaling radio bearer
SRBI, or a signaling radio bearer SRB2;

wherein the signaling radio bearer SRB3 is different from
the signaling radio bearer SRBO, the signaling radio
bearer SRBI, and the signaling radio bearer SRB2, the
SRB3 is established based on a signaling from the
second base station, and a first connection between the
UE and the first base station and a second connection
between the UE and the second base station exist
simultaneously.

22. The UE according to claim 21, wherein the signaling
radio bearer SRB3 is established according to a radio
resource control (RRC) message from the second base
station to the UE using the signaling radio bearer SRBI or
the signaling radio bearer SRB2.

23. The UE according to claim 21, wherein the first
circuitry is further configured to receive, through the sig-
naling radio bearer SRB3, a configuration message from the
first base station, the configuration message including a
radio resource configuration of an air interface between the
first base station and the UE.

24. The UE according to claim 23, further comprises:

a processor, configured to configure a radio resource of

the air interface connection according to the radio
resource configuration.
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25. The UE according to claim 24, wherein the UE is
configured to use the radio resource to perform data trans-
mission with the first base station using a data radio bearer
(DRB).
26. A communication method, comprising:
performing, by a user equipment (UE), control signaling
interaction with a first base station using a signaling
radio bearer SRB3, with the processing step compris-
ing:
processing, by the user equipment, a configuration
completion message at a packet data convergence
protocol (PDCP) sublayer and a radio link control
(RLC) sublayer;
mapping, by the UE, the processed configuration
completion message to a logical channel identified
by a logical channel identifier (LCID) associated
with the signaling radio bearer SRB3; and
sending, by the UE, the processed configuration
completion message to the first base station using the
signaling radio bearer SRB3; and
performing, by the UE, control signaling interaction with
a second base station using a signaling radio bearer
SRBO, a signaling radio bearer SRBI, or a signaling
radio bearer SRB2;
wherein the signaling radio bearer SRB3 is different from
the signaling radio bearer SRBO, the signaling radio
bearer SRBI, the signaling radio bearer SRB2, the
SRB3 is established base on a signaling from the
second base station, and a first connection between the
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UE and the first base station and a second connection
between the UE and the second base station exist
simultaneously.

27. The method according to claim 26, wherein the
signaling radio bearer SRB3 is a signaling radio bearer
established according to a radio resource control (RRC)
message from the second base station to the user equipment
using the signaling radio bearer SRB1 or the signaling radio
bearer SRB2.

28. The method according to claim 26, further compris-
ing:

receiving, by the UE, a configuration message from the

first base station through the signaling radio bearer
SRB3, wherein the configuration message comprises a
radio resource configuration of an air interface
between the first base station and the UE, and wherein
the configuration completion message corresponds to
the configuration message.

29. The method according to claim 28, further compris-
ing:

configuring, by the UE, a radio resource of the air

interface connection according to the radio resource
configuration.

30. The method according to claim 29, further compris-
ing:

performing, by the UE, data transmission with the first

base station using a data radio bearer (DRB) associ-
ated with the radio resource.
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