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(57) ABSTRACT

A method and a device for establishing an Evolved Packet
System (EPS) bearer, where the method includes establish-
ing, by a first base station to which a user equipment (UE)
belongs, a first EPS bearer based on a first component carrier
(CC) for the UE, wherein the first EPS bearer is an EPS
bearer between the first base station and the UE; and
instructing, by the first base station, a second base station to
establish a second EPS bearer based on a second CC for the
UE, wherein the second EPS bearer is an EPS bearer
between the second base station and the UE. The present
disclosure enables the UE to aggregate carriers of different
frequency ranges from the first base station to which the UE
belongs and the second base station to which the UE belongs
to transmit data, thus improving the throughput of the data
transmitted by the UE.
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METHOD FOR ESTABLISHING EVOLVED
PACKET SYSTEM BEARER AND BASE
STATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 16/208,402, filed on Dec. 3, 2018,
which is a continuation of U.S. patent application Ser. No.
15/466,518, filed on Mar. 22, 2017, which is a continuation
of U.S. patent application Ser. No. 14/491,584, filed on Sep.
19, 2014, now U.S. Pat. No. 9,629,124, which is a continu-
ation of International Patent Application No. PCT/CN2012/
072695 filed on Mar. 21, 2012. All of the aforementioned
patent applications are hereby incorporated by reference in
their entireties.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of communications, and particularly, relates to a method for
establishing Evolved Packet System (EPS) bearer and a base
station.

BACKGROUND

[0003] To support transmission of a peak data rate up to 1
gigabits per second (Gbits/s) in a communication system, a
carrier aggregation (CA) technology has been adopted as a
method for expanding EPS bandwidth in a Long-Term
Evolution (LTE) system at present. The main idea of the CA
technology is to aggregate multiple component carriers (CC)
into a carrier with a relatively larger bandwidth to support
high-rate data transmission. FIG. 1 is a schematic diagram of
a bandwidth structure adopted for transmitting data by
adopting the CA technology in the related art. As shown in
the figure, the downlink channel bandwidth for transmitting
data is formed by aggregating five carriers of 20 megahertz
(MHz), including carrier 1, carrier 2, carrier 3, carrier 4 and
carrier 5, and it could be understood that the aggregated
carriers may be continuous or discontinuous on a frequency
domain.

[0004] CA may be divided into two types, one of which is
intra-band CA, and the other one of which is inter-band CA.
For the intra-band CA, because multiple aggregated carriers
are on the same frequency band, the coverage of data
transmission of the carriers is consistent. For the inter-band
CA, because the multiple aggregated carriers are on different
frequency bands, when frequency ranges occupied by the
frequency bands are relatively further, the coverage differ-
ence of data transmission of the carriers is relatively larger.
Generally, the carrier coverage of low frequency ranges is
large, and the carrier coverage of high frequency ranges is
relatively small. As shown in FIG. 2 which is a schematic
diagram of different carrier coverage under the inter-band
CA in the related art, the blank area is a range covered by
800 Mhz carrier, the filled area is a range covered by 3
gigahertz (Ghz) carrier, and it could be seen that the range
covered by the 3 Ghz carrier is smaller than that covered by
the 800 Mhz carrier.

[0005] It could be seen from FIG. 2 that, if a user equip-
ment (UE) is in the center of a cell, the UE may simulta-
neously use a high-frequency carrier and a low-frequency
carrier in the inter-band CA to transmit data, whereas if the
UE moves to the margin of the cell, the UE cannot use the
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high-frequency carrier to transmit data, and the throughput
of the data transmitted by the UE at the margin of the cell
declines much compared with that by the UE in the center
of the cell.

[0006] Accordingly, to improve the throughput of the data
transmitted by the UE at the margin of the cell and enlarge
the coverage of the high-frequency carriers, a relay node
(RN) may be adopted at a network side of a cell to enlarge
the coverage of the high-frequency carrier. FIG. 3 shows a
schematic diagram of a network structure for enlarging the
coverage of high-frequency carriers in the related art,
wherein two RNs are added to continuously adopt the
high-frequency carrier to transmit data, thus enlarging the
coverage of the high-frequency carrier. However, even if the
coverage of the high-frequency carrier is enlarged by adopt-
ing the RN, if the UE at the margin of the cell wants to
simultaneously use the component carriers of high fre-
quency range and low frequency range, the UE still needs to
aggregate carriers from two different sites, namely the
carrier of the low frequency range comes from a macro base
station (e.g., Donor eNodeB (DeNB)), and the carrier of the
high frequency range comes from an RN. This herein is
called as inter-site CA.

[0007] Therefore, it is a problem to be solved how the UE
aggregates different carriers from the DeNB and the RN to
transmit the data in order to improve the throughput of the
data transmitted by the UE and enhance the experience of
the UE.

SUMMARY

[0008] Embodiments of the present disclosure provide a
method for establishing an EPS bearer and a base station,
such that UE can realize inter-site carrier aggregation.
[0009] The technical solutions are realized as follows.
[0010] A method for establishing an evolved packet sys-
tem (EPS) bearer includes: determining, by a first base
station to which a user equipment (UE) owning a first EPS
bearer based on a first component carrier (CC) belongs, to
establish a second EPS bearer based on a second CC for the
UE; and initiating, by the first base station, a process of
establishing the second EPS bearer for the UE.

[0011] A method for establishing an EPS bearer includes:
establishing, by a first base station to which a UE belongs,
a first EPS bearer based on a first CC for the UE, the first
EPS bearer being an EPS bearer between the first base
station and the UE; and instructing, by the first base station,
a second base station to establish a second EPS bearer based
on a second CC for the UE, the second EPS bearer being an
EPS bearer between the second base station and the UE.
[0012] A base station includes: a determining unit config-
ured to determine to establish a second EPS bearer based on
a second CC for a UE owning a first EPS bearer based on a
first CC and trigger an initiating unit of the base station. The
initiating unit is configured to initiate a process of estab-
lishing the second EPS bearer for the UE.

[0013] A base station includes: an establishing unit con-
figured to establish a first EPS bearer based on a first CC for
a UE, the first EPS bearer being an EPS bearer between the
first base station to which the UE belongs and the UE; and
an instructing unit configured to instruct a second base
station to which the UE belongs to establish a second EPS
bearer based on a second CC for the UE, the second EPS
bearer being an EPS bearer between the second base station
to which the UE belongs and the UE.
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[0014] According to the method and the base station
provided in the embodiments of the present disclosure, a first
base station to which a UE belongs establishes a first EPS
bearer based on a first CC for the UE and instructs to
establish a second EPS bearer based on a second CC,
wherein the first EPS bearer is an EPS bearer between the
first base station to which the UE belongs and the UE, and
the second EPS bearer is an EPS bearer between the second
base station to which the UE belongs and the UE. Alterna-
tively, after a first base station to which a UE owning a first
EPS bearer based on a first CC belongs determines to
establish a second EPS bearer based on a second CC for the
UE, the process of establishing the second EPS bearer for
the UE is initiated. In this way, the UE can transmit data with
the first base station and the second base station to which the
UE belongs through two EPS bearers respectively, such that
the UE aggregates different carriers from the first base
station to which the UE belongs and the second base station
to which the UE belongs to transmit the data, thus realizing
inter-site carrier aggregation and improving the throughput
of the data transmitted by the UE.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a schematic diagram of a bandwidth
structure adopted for transmitting data by adopting a CA
technology in the related art;

[0016] FIG. 2 is a schematic diagram of different carrier
coverage under inter-band CA in the related art;

[0017] FIG. 3 is a schematic diagram of a network struc-
ture for enlarging the coverage of high-frequency carriers in
the related art;

[0018] FIG. 4 is a flow diagram of a method for estab-
lishing an EPS bearer provided in an embodiment of the
present disclosure;

[0019] FIG. 5 is a structural schematic diagram of a
system for establishing an EPS bearer provided in an
embodiment of the present disclosure;

[0020] FIG. 6 is a structural schematic diagram of a first
device for establishing an EPS bearer provided in an
embodiment of the present disclosure;

[0021] FIG. 7 is a structural schematic diagram of a
second device for establishing an EPS bearer provided in an
embodiment of the present disclosure;

[0022] FIG. 8 is a flow diagram of a first embodiment of
a method for establishing an EPS bearer provided in an
embodiment of the present disclosure; and

[0023] FIG.9 is a flow diagram of a second embodiment
of' a method for establishing an EPS bearer provided in an
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0024] To make the objectives, technical solutions and
advantages of the present disclosure clearer, the present
disclosure is further illustrated in detail below with reference
to the accompanying drawings and embodiments.

[0025] In the embodiments of the present disclosure, to
improve the throughput of data transmitted by UE, the UE
needs to aggregate different carriers from a DeNB and an
RN respectively to transmit/receive data, namely to aggre-
gate carriers from different sites, wherein the sites are the
DeNB or the RN. Accordingly, in an embodiment of the
present disclosure, a first base station to which the UE
belongs establishes a first EPS bearer based on a first CC for
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the UE and instructs to establish a second EPS bearer based
on a second CC, wherein the first EPS bearer is an EPS
bearer between the first base station to which the UE belongs
and the UE, and the second EPS bearer is an EPS bearer
between a second base station to which the UE belongs and
the UE. Alternatively, after a first base station to which a UE
owning a first EPS bearer based on a first CC belongs
determines to establish a second EPS bearer based on a
second CC for the UE, a process of establishing the second
EPS bearer for the UE is initiated. In this way, the UE can
transmit data with the first base station and the second base
station to which the UE belongs through two EPS bearers
respectively, and the UE aggregates different carriers from
the first base station to which the UE belongs and the second
base station to which the UE belongs to transmit the data,
thus realizing inter-site carrier aggregation and improving
the throughput of the data transmitted by the UE. It should
be noted that the site in the embodiments is a serving node
of'a UE in a broad sense, and may be collectively called as
base station, including eNB in a narrow sense and or
including a node capable of serving the UE such as a relay
node (RN), a micro base station and the like. The DeNB to
which the UE belongs in the embodiment of the present
disclosure is the one synchronizing with the UE currently.
[0026] In an embodiment of the present disclosure, the
first base station to which the UE belongs may be a DeNB
to which the UE belongs, and the second base station to
which the UE belongs may be an RN to which the UE
belongs. Further, in a heterogeneous network, besides the
DeNB and the RN, various micro base stations such as Pico
eNB, Home eNB and the like may also exist. Accordingly,
by substituting a Pico eNB or a Home eNB for the RN in the
embodiment of the present disclosure, under the condition
that the UE accesses to two different base stations, current
multiple EPS bearers of the UE may also be established on
the DeNB and the Pico eNB respectively to transmit differ-
ent data for the UE. The above-mentioned RN, Pico eNB
and Home eNB may be collectively called as micro base
station. Certainly, the embodiments are not limited to the
scenario of the heterogeneous network, and the first base
station and the second base station may be two independent
base stations without an attachment relationship with each
other.

[0027] In the following embodiments, the DeNB to which
the UE belongs and the RN to which the UE belongs are
taken as an example for illustration.

[0028] In the embodiments of the present disclosure, two
solutions are adopted.

[0029] The first solution is an active initiating solution. An
access network entity such as a UE, an RN to which the UE
belongs or a DeNB to which the UE belongs initiates an EPS
bearer establishment request to a core network entity such as
a public data network gateway (PDN-GW), a mobility
management entity (MIME) or a serving gateway (S-GW),
and the core network entity receives the request and then
instructs the DeNB to which the UE belongs to establish a
first EPS bearer based on a first CC and a second EPS bearer
based on a second CC for the UE, wherein the first EPS
bearer is an EPS bearer between the DeNB to which the UE
belongs and the UE and has the number of one or more, and
the second EPS bearer is an EPS bearer between the RN to
which the UE belongs and the UE and has the number of one
or more. Alternatively, after the core network receives the
request and then instructs that the first base station to which
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the UE owning the first EPS bearer of the first CC belongs
determines to establish the second EPS bearer based on the
second CC for the UE, and then initiates a process of
establishing the second EPS bearer for the UE. In this way,
the UE may transmit data with the DeNB and the RN
through the two EPS bearers respectively.

[0030] The second solution is an active establishing solu-
tion. A DeNB to which UE belongs determines to establish
a first EPS bearer and a second EPS bearer for the UE, and
the DeNB to which the UE belongs establishes the first EPS
bearer based on CC and the second EPS bearer based on CC
for the UE, wherein the first EPS bearer is an EPS bearer
between the DeNB to which the UE belongs and the UE and
has the number of one or more, and the second EPS bearer
is an EPS bearer between an RN to which the UE belongs
and the UE and has the number of one or more. Alterna-
tively, after a first base station to which the UE owning the
first EPS bearer of the first CC belongs independently
determines to establish the second EPS bearer based on the
second CC for the UE, and initiates a process of establishing
the second EPS bearer for the UE. In this way, the UE may
transmit data with the DeNB and the RN through the two
EPS bearers respectively.

[0031] For example, the DeNB may establish a data radio
bearer (DRB) for the UE with respect to the first EPS bearer
to be established and assign a corresponding data radio
bearer identifier (DRB ID). In an implementation, the DeNB
establishes one corresponding DRB for the UE with respect
to each EPS bearer to be established, and assigns one
corresponding DRB ID. That is, one bearer of the UE is
called as an EPS bearer between the UE and a core network
and correspondingly called as a DRB between the UE and
the DeNB. In the embodiments of the present disclosure, an
eNB or an RN establishing an EPS bearer established for a
UE is equivalently called as establishing a DRB for the UE.
That is, when it is described that a first base station estab-
lishes one EPS bearer for a UE, it means that the first base
station establishes one DRB for the UE.

[0032] In the above-mentioned two embodiments of the
embodiments of the present disclosure, the UE may also
have owned the first EPS bearer between the UE and the
DeNB to which the UE belongs or owned the second EPS
bearer between the UE and the RN to which the UE belongs,
but the throughput of the data transmitted by the UE cannot
be satisfied merely through the first EPS bearer or the second
EPS bearer. At this moment, the access network entity
actively initiates a process of requesting to establish the EPS
bearer or modify the EPS bearer, or the DeNB to which the
UE belongs performs a process of actively establishing the
EPS bearer. In the above-mentioned process of establishing
the EPS bearer, if the UE does not have other new service
demand except the current service, within a certain period of
time, the data volume sum of the data transmitted by the
established first EPS bearer and the data transmitted by the
second EPS bearer is equal to the volume of data transmitted
by the unmodified first EPS bearer or the volume of data
transmitted by the unmodified second EPS bearer. If the
network simultaneously establishes a new service for the UE
in the above-mentioned process of establishing the EPS
bearer, the data volume sum of the data transmitted by the
established first EPS bearer and the data transmitted by the
second EPS bearer is greater than the volume of data
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transmitted by the unmodified first EPS bearer or greater
than the volume of data transmitted by the unmodified
second EPS bearer.

[0033] FIG. 4 is a flow diagram of a method for estab-
lishing EPS bearers provided in an embodiment of the
present disclosure. The method includes the steps as follows.
[0034] Step 401, a DeNB to which a UE belongs estab-
lishes a first EPS bearer based on a first CC for the UE,
wherein the first EPS bearer is an EPS bearer between the
DeNB to which the UE belongs and the UE and has the
number of one or more.

[0035] Step 402, the DeNB to which the UE belongs
instructs an RN to which the UE belongs to establish a
second EPS bearer based on a second CC for the UE,
wherein the second EPS bearer is an EPS bearer between the
RN to which the UE belongs and the UE and has the number
of one or more.

[0036] In this way, the UE may transmit data with the
DeNB to which the UE belongs through the established first
EPS bearer and transmit data with the RN to which the UE
belongs through the established second EPS bearer.

[0037] FIG. 5 is a structural schematic diagram of a
system for establishing EPS bearers provided in an embodi-
ment of the present disclosure. The system includes a UE, a
DeNB to which the UE belongs, and an RN to which the UE
belongs.

[0038] The DeNB to which the UE belongs is configured
to establish a first EPS bearer for the UE and instruct the RN
to which the UE belongs to establish a second EPS bearer for
the UE. The first EPS bearer is an EPS bearer between the
DeNB to which the UE belongs and the UE and has the
number of one or more. The second EPS bearer is an EPS
bearer between the RN to which the UE belongs and the UE
and has the number of one or more.

[0039] The RN to which the UE belongs is configured to
establish the second EPS bearer for the UE under the
instruction of the DeNB to which the UE belongs.

[0040] In the embodiment of the system, the system fur-
ther includes an access network entity and a core network
entity, wherein the access network entity is configured to
send, to the core network entity, a request message for
establishing an EPS bearer or a request message for modi-
fying an EPS bearer for the UE.

[0041] The core network entity is configured to receive the
request message for establishing the EPS bearer or the
request message for modifying the EPS bearer sent by the
access network entity and instruct the DeNB to which the
UE belongs to establish the first EPS bearer and the second
EPS bearer for the UE.

[0042] In the embodiment of the system, the DeNB to
which the UE belongs is further configured to determine to
establish the first EPS bearer and the second EPS bearer.
[0043] FIG. 6 is a structural schematic diagram of a first
device for establishing an EPS bearer provided in an
embodiment of the present disclosure. The device may be a
base station referred in the foregoing embodiments, and
includes an establishing unit and an instructing unit.
[0044] The establishing unit is configured to establish a
first EPS bearer based on a first CC for UE, wherein the first
EPS bearer is an EPS bearer between a first base station to
which the UE belongs and the UE.

[0045] The instructing unit is configured to instruct a
second base station to which the UE belongs to establish a
second EPS bearer based on a second CC, wherein the
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second EPS bearer is an EPS bearer between the second base
station to which the UE belongs and the UE.

[0046] The base station may further include a receiving
unit, which is configured to receive an instruction sent by a
core network entity for establishing multiple EPS bearers
based on multiple CCs for the UE, then trigger the estab-
lishing unit to establish the first EPS bearer for the UE, and
trigger the instructing unit to instruct the second base station
to establish the second EPS bearer for the UE.

[0047] The base station may further include a determining
unit, which is configured to independently determine to
establish the first EPS bearer and the second EPS bearer for
the UE, trigger the establishing unit to establish the first EPS
bearer for the UE, and trigger the instructing unit to instruct
the second base station to establish the second EPS bearer
for the UE.

[0048] FIG. 7 is a structural schematic diagram of a
second device for establishing an EPS bearer provided in an
embodiment of the present disclosure. The device may be a
base station referred in the foregoing embodiments, and
includes a determining unit and an initiating unit.

[0049] The determining unit is configured to determine to
establish a second EPS bearer based on a second CC for a
UE owning a first EPS bearer based on a first CC and trigger
the initiating unit.

[0050] The initiating unit is configured to initiate a process
of establishing the second EPS bearer for the UE.

[0051] The base station may further include a receiving
unit, which is configured to receive an instruction sent by a
core network entity for establishing multiple EPS bearers
based on multiple CCs for the UE and then send the
instruction to the determining unit.

[0052] The determining unit is configured to receive the
instruction for establishing the multiple EPS bearers based
on the multiple CCs for the UE from the receiving unit and
then determine to establish the second EPS bearer based on
the second CC.

[0053] The respective units in the embodiments of the
devices shown in FIG. 6 and FIG. 7 may perform the flows
described in the embodiments of the foregoing methods.
These flows are not described redundantly herein, and
reference may be made to the embodiments of the foregoing
methods.

[0054] The embodiments of the present disclosure are
illustrated by taking two embodiments below.

First Embodiment

[0055] It is supposed that a UE has established a current
first EPS bearer with a DeNB to which the UE belongs, and
the UE adopts the active initiating solution to establish an
EPS bearer. It is supposed that an access network entity
therein is the UE and a core network entity is a PDN-GW.
[0056] FIG. 8 is a flow diagram of a first embodiment of
a method for establishing EPS bearers provided in an
embodiment of the present disclosure. The method includes
the steps as follows.

[0057] Step 701, the UE sends an EPS bearer modification
request to the PDN-GW.

[0058] In this step, the UE or an RN or a DeNB initiates
an Evolved Universal Mobile Telecommunications System
(UMTS) Terrestrial Radio Access Network (E-UTRAN)
Radio Access Bearer (E-RAB) modification request mes-
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sage to request the PDN-GW or an S-GW or an MME for
modifying the current single E-RAB of the UE into multiple
EPS bearers to transmit data.

[0059] Step 702, after the PDN-GW receives the EPS
bearer modification request, the PDN-GW determines that
the current first EPS bearer is to be modified into a first EPS
bearer and a second EPS bearer according to the state
information value of the data transmitted by the UE such as
a quality of service (QoS) demand, determines respective
establishing nodes of the first EPS bearer and the second
EPS bearer, namely determines that the first EPS bearer is
established at the DeNB and the second EPS bearer is
established at the RN, and sends an EPS bearer update
request instruction carrying instruction modification infor-
mation to the DeNB to which the UE belongs.

[0060] Step 703, the DeNB to which the UE belongs
receives the EPS bearer update request instruction, and
acquires information of the first EPS bearer and the second
EPS bearer to be established.

[0061] In this step, the DeNB determines that the previous
EPS bearer is to be modified into two new EPS bearers, one
of which is to be established locally and the other one of
which is to be established at the RN.

[0062] Step 704, the DeNB to which the UE belongs
establishes the first EPS bearer for the UE, namely sends a
Radio Resource Control (RRC) connection reconfiguration
message carrying information of the reconfigured first EPS
bearer to the UE. The information of the first EPS bearer
includes an identifier of the EPS bearer, an identifier of a
correspondingly established DRB, a logical channel identi-
fier, other access layer parameters and the like.

[0063] Step 705, after the UE receives the RRC connec-
tion reconfiguration message and then performs the estab-
lishment of the first EPS bearer with the DeNB to which the
UE belongs according to the carried information of the
reconfigured EPS bearer, the UE returns an RRC connection
reconfiguration complete message to the DeNB to which the
UE belongs.

[0064] Step 706, the DeNB to which the UE belongs
sends, to the RN to which the UE belongs, an EPS estab-
lishment request message, such as an E-RAB establishment
request message, carrying information of the second EPS
bearer to be established.

[0065] Step 707, after the RN to which the UE belongs
receives the EPS establishment request message, the RN
sends an RRC connection reconfiguration message carrying
information of the reconfigured second EPS bearer to the
UE.

[0066] The information of the second EPS bearer includes
an identifier of the EPS bearer, an identifier of a correspond-
ingly established DRB, a logical channel identifier, other
access layer parameters and the like.

[0067] Step 708, after the UE receives the RRC connec-
tion reconfiguration message and then performs the estab-
lishment of the second EPS bearer with the RN to which the
UE belongs according to the carried information of the
reconfigured second EPS bearer, the UE returns an RRC
connection reconfiguration complete message to the RN to
which the UE belongs.

[0068] Before this step, if the UE is not connected with the
RN to which the UE belongs, a random access process is
further needed.

[0069] In this embodiment, steps 704 to 705 and steps 706
to 708 may be simultaneously performed, or steps 706 to
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708 are performed firstly and then steps 704 to 705 are
performed, which is not limited herein.

[0070] In this embodiment, in step 702, the PDN-GW may
also not determine the respective establishment nodes of the
first EPS bearer and the second EPS bearer, but directly send
the EPS bearer update request instruction to the DeNB, to
instruct the DeNB to modify the EPS bearer into the first
EPS bearer and the second EPS bearer. Additionally, in step
703, the DeNodB determines the respective establishment
nodes of the first EPS bearer and the second EPS bearer
according to the state information of the data transmitted by
the UE, and the following steps are performed. Herein, the
DeNB needs to feedback the respective establishment nodes
of'the first EPS bearer and the second EPS bearer determined
by the DeNB back to the PDN-GW.

[0071] Alternatively, in this embodiment, in step 702, the
PDN-GW may also not determine that the current first EPS
bearer is to be modified into the first EPS bearer and the
second EPS bearer, but directly send the EPS bearer update
request instruction carrying the UE identifier to the
DeNodB. Additionally, in step 703, the DeNodB determines
that the current first EPS bearer is to be modified into the first
EPS bearer and the second EPS bearer according to the state
information value of the data transmitted by a UE with the
UE identifier and determines the respective establishment
nodes, namely determines that the first EPS bearer is estab-
lished at the DeNB and the second EPS bearer is established
at the RN, and the following steps are performed.

[0072] In this embodiment, it may also be supposed that a
UE has established a current second EPS bearer with an RN
to which the UE belongs, and the processes are similar
which will not be described redundantly herein.

Second Embodiment

[0073] It is supposed that a UE has established a current
second EPS bearer with an RN to which the UE belongs, and
a DeNB to which the UE belongs adopts the active estab-
lishing solution to establish EPS bearer for the UE.

[0074] FIG.9 is a flow diagram of a second embodiment
of a method for establishing EPS bearer provided in an
embodiment of the present disclosure. The method includes
the steps as follows.

[0075] Step 801, the DeNB to which the UE belongs
determines that the DeNB to which the UE belongs will
share partial load of data transmitted by the UE for the RN
to which the UE belongs, so a first EPS bearer needs to be
established for the UE.

[0076] Before this step, the DeNB to which the UE
belongs has independently determined that a current second
EPS bearer has been established between the UE and the RN
to which the UE belongs.

[0077] In this step, the established first EPS bearer is a
virtual EPS bearer, that is, the first EPS bearer is invisible in
core network.

[0078] Step 802, the DeNB to which the UE belongs sends
an RRC connection reconfiguration message to the UE,
carrying reconfigured EPS bearer information, namely infor-
mation of the first EPS bearer to be established. The infor-
mation of the first EPS bearer includes an identifier of an
EPS bearer, an identifier of a correspondingly established
DRB, a logical channel identifier, other access layer param-
eters and the like.

[0079] In this step, a QoS parameter adopted by the
established first EPS bearer is the same as a QoS parameter
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adopted by the current second EPS bearer, and the identifier
of the first EPS bearer may be the same as identifier of the
current second EPS bearer herein.

[0080] Step 803, after the UE receives the RRC connec-
tion reconfiguration message and then performs establish-
ment of the first EPS bearer with the DeNB to which the UE
belongs according to the carried reconfigured EPS bearer
information, the UE returns an RRC connection reconfigu-
ration complete message to the DeNB to which the UE
belongs.

[0081] In this step, if a synchronous connection has not
been established previously between the UE and the DeNB
to which the UE belongs, before step 803, the method further
includes a random access process being performed between
the UE and the DeNB to which the UE belongs, and a
synchronous connection being established between the UE
and the DeNB to which the UE belongs.

[0082] Step 804, the DeNB to which the UE belongs
sends, to the RN to which the UE belongs, an EPS estab-
lishment report message carrying the identifier of the UE
and the information of the established first EPS bearer.
[0083] Step 805, after the RN to which the UE belongs
receives the EPS establishment report message, the RN
sends an RRC connection reconfiguration message carrying
information of a second EPS bearer to be established to the
UE. The information of the second EPS bearer includes an
identifier of an EPS bearer, an identifier of a correspondingly
established DRB, a logical channel identifier, other access
layer parameters and the like.

[0084] Step 806, after the UE receives the RRC connec-
tion reconfiguration message and then performs establish-
ment of the second EPS bearer with the RN to which the UE
belongs according to the carried information of the recon-
figured second EPS bearer, the UE returns an RRC connec-
tion reconfiguration complete message to the RN.

[0085] In the embodiment of FIG. 8, if a current second
EPS bearer has existed between the UE and the RN to which
the UE belongs, the current second EPS bearer may be
directly used as the second EPS bearer, namely the configu-
ration parameter of the current second EPS bearer is not
modified, and step 806 and step 807 are not performed,
which is not described redundantly herein.

[0086] In this embodiment, it may also be supposed that a
UE has established a current first EPS bearer with a DeNB
to which the UE belongs, and the processes are similar
which will not be described redundantly herein.

[0087] By adopting the method provided in the embodi-
ments of the present disclosure, the throughput of the data
transmitted by the UE at the cell margin governed by the cell
to which the DeNB belongs may be improved, such that the
throughput difference between the UE in the center of the
cell and the UE at the margin of the cell is reduced, and the
fairness of data transmission performance of the UE is
improved.

[0088] Through the description of the above implementa-
tions, those skilled in the art may clearly realize that the
present disclosure may be realized by means of software and
necessary general hardware or through hardware, but the
former is a better implementation under many conditions.
Based on such an understanding, the technical solutions of
the present disclosure substantially or the part of the present
disclosure making contribution to other approaches may be
embodied in the form of a software product, and the com-
puter software product is stored in a readable storage
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medium, such as a soft disk, a hard disk, an optical disk or
the like of a computer, which includes a plurality of instruc-
tions enabling computer equipment (which may be a per-
sonal computer, a server, network equipment or the like) to
execute the method of each embodiment of the present
disclosure.

[0089] The foregoing descriptions are merely example
embodiments of the present disclosure, rather than limiting
the present disclosure. Any modifications, equivalent sub-
stitutions, improvements and the like made within the spirit
and principle of the present disclosure should be included in
the protection scope of the present disclosure.

What is claimed is:

1. A non-transitory computer-readable storage medium
storing instructions that, when executed by a user equipment
(UE) owning a first data radio bearer (DRB) between a first
base station and the UE, causes the UE to implement a
method comprising:

receiving a message for Radio Resource Control (RRC)

connection reconfiguration, wherein the message com-
prises information of a reconfigured first DRB and
information of a second DRB, wherein the reconfigured
first DRB is based on the first DRB, wherein the
reconfigured first DRB is between the first base station
and the UE, and wherein the second DRB is between a
second base station and the UE;

applying the information of the reconfigured first DRB;

establishing the second DRB according to the information

of the second DRB;

performing data transmission with the first base station

using the reconfigured first DRB; and

performing data transmission with the second base station

using the second DRB.

2. The non-transitory computer-readable storage medium
of claim 1, wherein the reconfigured first DRB is a bearer
modified based on the first DRB.

3. The non-transitory computer-readable storage medium
of claim 1, wherein the information of the reconfigured first
DRB includes a DRB identity of the reconfigured first DRB.

4. The non-transitory computer-readable storage medium
of claim 3, wherein the information of the second DRB
includes a DRB identity of the second DRB, and wherein the
DRB identity of the reconfigured first DRB is the same as
the DRB identity of the second DRB.

5. The non-transitory computer-readable storage medium
of claim 1, wherein the method further comprises sending,
to the first base station, a message indicating that the RRC
connection reconfiguration is completed.

6. The non-transitory computer-readable storage medium
of claim 1, wherein the second DRB is a bearer based on the
first DRB.

7. A non-transitory computer-readable storage medium
storing instructions that, when executed by a first base
station, causes the first base station to perform a method
comprising:

sending a message for Radio Resource Control (RRC)

connection reconfiguration to a user equipment (UE)
owning a first data radio bearer (DRB), wherein the first
DRB is between the first base station and the UE,
wherein the message comprises information of a recon-
figured first DRB and information of a second DRB,
wherein the reconfigured first DRB is based on the first
DRB,
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wherein the reconfigured first DRB is between the first
base station and the UE; and

wherein the second DRB is between a second base station
and the UE.

8. The non-transitory computer-readable storage medium
of claim 7, wherein the method further comprises perform-
ing data transmission with the UE via the first reconfigured
DRB while the second base station performs data transmis-
sion with the UE via the second DRB.

9. The non-transitory computer-readable storage medium
of claim 7, wherein the reconfigured first DRB is a bearer
modified based on the first DRB.

10. The non-transitory computer-readable storage
medium of claim 7, wherein the information of the recon-
figured first DRB includes a DRB identity of the reconfig-
ured first DRB.

11. The non-transitory computer-readable storage
medium of claim 10, wherein the information of the second
DRB includes a DRB identity of the second DRB, and
wherein the DRB identity of the reconfigured first DRB is
the same as the DRB identity of the second DRB.

12. The non-transitory computer-readable storage
medium of claim 7, wherein the second DRB is a bearer
based on the first DRB.

13. The non-transitory computer-readable storage
medium of claim 7, wherein the method further comprises
sending a message to the second base station, wherein the
message instructs the second base station to establish the
second DRB.

14. An apparatus for a first base station, comprising:

at least one processor; and

a memory coupled to the at least one processor and storing

instructions that, when executed by the at least one
processor, cause the first base station to:
send a message for radio resource control (RRC) con-
nection reconfiguration to a user equipment (UE)
owning a first data radio bearer (DRB), wherein the
first DRB is between the first base station and the
UE, wherein the message comprises:
information of a reconfigured first DRB, and wherein
the reconfigured first DRB is between the first
base station and the UE; and
information of a second DRB, and wherein the

second DRB is between a second base station and
the UE.

15. The apparatus of claim 14, wherein the at least one
processor is further configured to perform data transmission
with the UE via the first reconfigured DRB while the second
base station performs data transmission with the UE via the
second DRB.

16. The apparatus of claim 14, wherein the reconfigured
first DRB is a bearer modified based on the first DRB.

17. The apparatus of claim 14, wherein the information of
the reconfigured first DRB includes a DRB identity of the
reconfigured first DRB.

18. The apparatus of claim 17, wherein the information of
the second DRB includes a DRB identity of the second
DRB, and wherein the DRB identity of the reconfigured first
DRB is the same as the DRB identity of the second DRB.

19. The apparatus of claim 14, wherein the second DRB
is a bearer based on the first DRB.



US 2020/0337041 Al Oct. 22, 2020

20. The apparatus of claim 14, wherein the at least one
processor is further configured to send a message to the
second base station, wherein the message indicates the
second base station to establish the second DRB.
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