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FIG.2 

START 

ADD AND CONFIGURE A SECONDARY 
BASE STATION SIGNALING RADIO BEARER (SRB) 

RECEIVE AN RRC MESSAGE 

TRANSMIT A FAILURE INFORMATION 
MESSAGE TO A MASTER BASE STATION 

END 
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FIG.3 

START 

DETERMINE TO ADD A SECONDARY 
BASE STATION SIGNALING RADIO BEARER (SRB) 

DETERMINE TO ADD A SECONDARY 
BASE STATION SIGNALING RADIO BEARER (SRB) 

RECEIVE A RESPONSE MESSAGE ON A 
RADIO RESOURCE CONFIGURATION THROUGH 

THE SECONDARY BASE STATION SRB 

END 
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METHOD FOR CONFIGURING 
DUAL-CONNECTIVITY BY TERMINAL, AND 

APPARATUS THEREFOR 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

2 
However, no method has been defined or introduced for 

enabling a user equipment to have dual connectivity of a 
base station employing typical network technologies and a 
base station employing the next generation network tech-

5 nologies. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Technical Problem 

This application is a National Stage Patent Application of 
PCT International Patent Application No. PCT/KR2017/ 
004873 (filed on May 11, 2017) under 35 U.S.C. § 371, 10 

which claims priority to Korean Patent Application Nos. 
10-2016-0058157 (filed on May 12, 2016), 10-2016-
0083270 (filed on Jul. 1, 2016), and 10-2017-0057549 (filed 

The present disclosure addresses the above needs, as well 
as others, and proposes a specific procedure and operation 
for enabling a user equipment to have dual connectivity with 

15 a plurality of base stations. 
on May 8, 2017), the teachings of which are incorporated 
herein in their entireties by reference. 

TECHNICAL FIELD 

The present disclosure relates to a method and apparatus 
for a user equipment configuring dual connectivity. In par­
ticular, the present disclosure relates to a method and appa­
ratus for a user equipment configuring multi-connectivity by 
using a plurality of base stations that use radio access 
networks different from one another ( e.g., radio access 
technologies different from one another.) 

DESCRIPTION OF THE RELATED ART 

Due to advances in communication systems, various types 

In addition, the present disclosure is related to a method 
and apparatus for enabling a user equipment to have dual 
connectivity with a plurality of base stations including one 
employing different access network technologies from the 

20 other. 

Technical Solution 

In accordance with an aspect of the present disclosure to 
25 solve the above problems, a method of a user equipment 

may be provided for configuring dual connectivity. The 
method may include adding and configuring a secondary 
base station signaling radio bearer (SRB), receiving a radio 

of wireless devices have been introduced to consumers such 30 

resource control (RRC) message including radio resource 
configuration information on a secondary base station or a 
secondary cell group through the secondary base station as companies and individuals. 

Mobile communication systems have employed technolo­
gies related to the 3rd generation partnership project 
(3GPP), such as Long Term Evolution (LTE), LTE-Ad­
vanced, or the like. Such mobile communication systems 
have been designed for transmitting and receiving a large 
amount of various data, such as video data, radio data, or the 
like, at a high speed. 

For transmitting and receiving a further large amount of 
data at an even higher speed, a technology has been needed 
to use small cells. In particular, a technology has been 
needed for enabling a user equipment to use both of i) a 
macro cell having a wide coverage and ii) a small cell having 
a relatively narrow coverage to transmit and receive data, 
thereby increasing traffic throughput of the user equipment. 
That is, such a technology may enable a user equipment to 
use a plurality of base stations including a base station 
providing a macro cell and a base station providing a small 
cell for transmitting and receiving data. 

After LTE-Advanced, technologies for next generation 
radio access networks have been developed for enabling a 
user equipment to transmit and receiving even more data and 
providing higher Quality of Service (QoS). For example, 
3GPP have developed 5G network technologies. 

Such 5G network technologies ( e.g., next generation 
technologies) are required to have comparability with user 
equipments and base stations employing typical network 
technologies in order to enable a user equipment to have 
communication services through both of the typical network 
and the 5G network. 

A dual connectivity technology enables a user equipment 

SRB, and transmitting a failure information message to a 
master base station in case the user equipment is unable to 
comply with the radio resource configuration information 

35 included in the RRC message. 
In accordance with another aspect of the present disclo­

sure, a method of a secondary base station may be provided 
for controlling the dual connectivity of a user equipment. 
The method may include determining to add a secondary 

40 base station signaling radio bearer (SRB) to the user equip­
ment, transmitting a radio resource control (RRC) message 
including radio resource configuration information on a 
secondary base station or a secondary cell group to the user 
equipment through the secondary base station SRB, and 

45 receiving a response message for a radio resource configu­
ration through the secondary base station SRB if the user 
equipment successfully complies with a radio resource on 
the secondary base station, the user equipment configuring 
dual connectivity by using a master base station and the 

50 secondary base station. 
In accordance with further another aspect of the present 

disclosure, a user equipment may be provided for configur­
ing dual connectivity. The user equipment may include a 
controller additionally configuring a secondary base station 

55 signaling radio bearer (SRB), a receiver configured to 
receive a radio resource control (RRC) message including 
radio resource configuration information on a secondary 
base station or a secondary cell group through the secondary 
base station SRB, and a transmitter configured to transmit a 

60 failure information message to a master base station in case 
the user equipment is unable to comply with the radio 
resource configuration information included in the RRC 
message. 

to maintain connectivity with multiple base stations simul­
taneously. Due to the introduction of the 5G access network 
technology (e.g., next generation access network technol­
ogy), it is necessary for improving such a dual connectivity 65 

technology to use base stations using different network 
technologies. 

In accordance with still further another aspect of the 
present disclosure, a secondary base station may be provided 
for controlling dual connectivity of a user equipment. The 
base station may include a controller configured to deter-
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mine to add a secondary base station signaling radio bearer 
(SRB) to the user equipment, a transmitter configured to 
transmit a radio resource control (RRC) message including 
radio resource configuration information on a secondary 
base station or a secondary cell group to the user equipment 5 

through the secondary base station SRB, and a receiver 
configured to receive a response message for a radio 
resource configuration through the secondary base station 
SRB if the user equipment successfully complies with a 
radio resource on the secondary base station, the user 10 

equipment configuring the dual connectivity by using a 
master base station and the secondary base station. 

device that supports low cost (or low complexity), a device 
that supports coverage enhancement, or the like. The MTC 
device may refer to devices defined in a predetermined 
category for supporting low cost ( or low complexity) and/or 
coverage enhancement. 

In other words, the MTC device may refer to a low cost 
(or low complexity) user equipment (UE) category/type 
newly defined in 3GPP Release-13 and performing LTE­
based MTC-related operations. The MTC device of the 
present disclosure may refer to a UE category/type defined 
in or before 3GPP Release-12, which supports enhanced 
coverage in comparison with the typical LTE coverage or 
supports low power consumption, or may refer to a low cost 
(or low complexity) UE category/type newly defined in Advantageous Effects 

In accordance with embodiments of the present disclo­
sure, a user equipment is able to configure dual connectivity 
with a plurality of base stations including one employing 
radio access network technologies different from the other, 
thereby efficiently providing high quality services 

In accordance with embodiments of the present disclo­
sure, a user equipment is able to configure dual connectivity 
with base stations including one employing radio access 
network technologies different from the other, thereby pro­
viding a communication service without errors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a signal flow diagram illustrating a procedure of 
adding a secondary base station according to a typical 
technology. 

FIG. 2 is a flowchart illustrating operation of a user 
equipment according to some embodiments of the present 
disclosure. 

15 Release-13. 
In the present disclosure, wireless communication sys­

tems are widely deployed to provide various communication 
services, such as a voice communication service, a packet 
data service, etc. The wireless communication system 

20 includes a user equipment (UE) and a base station (BS, or 
eNB). In the present disclosure, the UE is defined as a 
generic term including devices used in wireless communi­
cation, and therefore includes as well as UEs in the wide­
band code division multiple access (WCDMA), long term 

25 evolution (LTE), high speed packet access (HSPA), and the 
like, a mobile station (MS) in the global system for mobile 
communications (GSM), a user terminal (UT), a subscriber 
station (SS), a wireless device, or the like. 

The BS or a cell generally refers to a station communi-
30 eating with the UE. The BS or cell may be referred to as a 

Node-B, an evolved Node-B (eNB), a sector, a site, a base 
transceiver system (BTS), an access point, a relay node, a 
remote radio head (RRH), a radio unit (RU), a small cell, or 
the like. 

FIG. 3 is a flowchart illustrating operation of a base 35 

station according to some embodiments of the present 
disclosure. 

That is, the BS or cell is defined as a generic term 
including as well as some areas or functions covered by a 
base station controller (BSC) in CDMA, a Node-B in the 
WCDMA, an evolved Node-B (eNB) or a sector (site) in the 
LTE, and the like, all of various coverage areas, such as a 

FIG. 4 is a diagram illustrating a dual connectivity sig­
naling radio bearer (SRB) configuration according to an 
embodiment of the present disclosure. 

FIG. 5 is a diagram illustrating a dual connectivity SRB 
configuration according to another embodiment of the pres­
ent disclosure. 

40 megacell, a macrocell, a microcell, a picocell, a femtocell 
and a relay node, RRH, RU, a small cell communication 
range, or the like. 

FIG. 6 is a diagram illustrating a dual connectivity SRB 
configuration according to further another embodiment of 45 

the present disclosure. 

Since each of the above-described various cells is con­
trolled by a BS, therefore the BS may be classified into two 
categories. That is, the BS may be referred to i) an apparatus 
that provides a megacell, a macrocell, a microcell, a pico-

FIG. 7 is a block diagram illustrating a user equipment 
according to some embodiments of the present disclosure. 

FIG. 8 is a block diagram illustrating a base station 
according to some embodiments of the present disclosure. 50 

cell, a femtocell, or a small cell, for a radio coverage area, 
or ii) the radio coverage area itself. In i), the BS may be 
referred to i) any or all apparatuses providing any radio 
coverage area and are controlled by one identical entity, or 
ii) any or all apparatus cooperate with each other to config-

MODE FOR CARRYING OUT THE INVENTION 

Hereinafter, the present preferred embodiments of the 
disclosure will be described in detail with reference to the 
accompanying drawings. In denoting elements of the draw­
ings by reference numerals, the same elements will be 
referenced by the same reference numerals although the 
elements are illustrated in different drawings. In the follow­
ing description of the disclosure, detailed description of 
known functions and configurations incorporated herein 
may be omitted when it may make the subject matter of the 
disclosure rather unclear. 

In the present disclosure, a machine type communication 
(MTC) device may refer to a device that supports low cost 
(or low complexity), a device that supports coverage 
enhancement, or the like. The MTC device may refer to a 

ure the radio coverage area. According to a method of 
establishing a radio coverage area, the BS may be referred 
to as an eNB, a RRH, an antenna, a RU, a low power node 

55 (LPN), a point, a transmission/reception point, a transmis­
sion point, a reception point, or the like. In ii), the BS may 
be a radio coverage area itself for transmitting or receiving 
a signal from UE perspective or neighboring BS perspective. 

Accordingly, the megacell, the macrocell, the microcell, 
60 the picocell, the femtocell, or the small cell, the RRH, the 

antenna, the RU, the LPN, the point, the eNB, the transmis­
sion/reception point, the transmission point, or the reception 
point are collectively referred to as the BS. 

In the present disclosure, the UE and the BS are entities 
65 performing transmission or reception operation used to 

embody the technology and technical spirit described in the 
present disclosure. The UE and the BS are defined as a 
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generic term and not limited to specific terms or words. The 
UE and the BS are entities performing uplink or downlink 
operation used to embody the technology and technical spirit 
described in the present disclosure. The UE and the BS are 
defined as a generic term and not limited to a specific term 5 

or word. The uplink (UL) refers to a data transmission/ 
reception scheme performed by a UE to/from a BS, and the 
downlink (DL) refers to a data transmission/reception 
scheme performed by a BS to/from a UE. 

6 
fiber and thereby controlled in a wired manner, and that has 
high transmission power or low transmission power in a 
macrocell area. 

Hereinafter, the DL may denote communication or a 
communication path from multiple transmission/reception 
points to a UE, or the UL may refer to communication or a 
communication path from the UE to the multiple transmis­
sion/reception points. In the DL, a transmitter may be a part 
of multiple transmission/reception points and a receiver may 
be a part of the UE. In the UL, a transmitter may be a part 
of the UE and a receiver may be a part of multiple trans-
mission/reception points. 

Hereinafter, transmission and reception of a signal 
through a channel such as the PUCCH, the PUSCH, the 
PDCCH, or the PDSCH, may be described as the transmis­
sion and reception of the PUCCH, the PUSCH, the PDCCH, 
or the PDSCH. 

Any of multiple access techniques may be applied to 10 

wireless communication systems according to the present 
disclosure, and therefore no limitation is imposed on them. 
Various multiple access techniques, such as code division 
multiple access (CDMA), time division multiple access 

15 
(TDMA), frequency division multiple access (FDMA), 
orthogonal frequency division multiple access (OFDMA), 
OFDM-TDMA, OFDM-FDMA, OFDM-CDMA, or the 
like, can be used in wireless communication systems accord­
ing the present disclosure. At least one of embodiments of 
the present disclosure may be applied to resource allocation 

In addition, hereinafter, a description of transmitting or 
receiving a PDCCH or a description of transmitting or 

20 receiving a signal through the PDCCH may include meaning 
of transmitting or receiving an EPDCCH or transmitting or 
receiving a signal through the EPDCCH. in as well as asynchronous wireless communication evolv­

ing into LTE/LTE-advanced and IMT-2020 beyond GSM, 
WCDMA, and HSPA, synchronous wireless communication 
evolving into CDMA, CDMA-2000, and UMB. The present 
disclosure is not construed to be limited to or limited to a 
particular wireless communication field and is construed as 
including all technical fields to which the spirit of the present 
disclosure may be applied. 

Uplink transmission and downlink transmission may be 
performed based on i) a time division duplex (TDD) tech­
nique performing the transmission through different time 
slots, or ii) a frequency division duplex (FDD) technique 
performing the transmission through different frequencies. 

Further, in some systems, such as the LTE or LTE­
advanced, a related standard specification defines an UL and 
a DL to be established based on a single carrier or a pair of 
carriers. The UL and/or the DL may transmit control infor­
mation through control channels, such as a physical DL 
control channel (PDCCH), a physical control format indi­
cator channel (PCFICH), a physical hybrid ARQ indicator 
channel (PITCH), a physical UP control channel (PUCCH), 
an enhanced physical DL control channel (EPDCCH), or the 
like. The UL and/or the DL may transmit data information 
through data channels, such as a physical DL shared channel 
(PDSCH), a physical UL shared channel (PUSCH), or the 
like. 

Meanwhile, control information may be transmitted 
through an enhanced PDCCH (EPDCCH) or extended 
PDCCH (EPDCCH). 

In the present disclosure, the cell may refer to a coverage 
of a signal transmitted from a transmission point or a 
transmission/reception point, a component carrier having the 
coverage of the signal transmitted from the transmission 
point or the transmission/reception point, or the transmis­
sion/reception point itself. 

That is, a physical DL control channel used herein may 
denote a PDCCH or an EPDCCH and may denote both of 

25 the PDCCH and the EPDCCH. 
Also, for convenience of description, an EPDCCH 

according to at least one of embodiments of the present 
disclosure may be applied to a description or an embodiment 
including a PDCCH, and the PDCCH may be applied to a 

30 description or an embodiment including the EPDCCH. 
Meanwhile, higher layer signaling described below 

includes radio resource control (RRC) signaling transmitting 
RRC information containing an RRC parameter. 

The eNB performs DL transmission to UEs. The eNB may 
35 transmit a PDSCH which is a primary physical channel for 

unicast transmission, and a PDCCH for transmitting i) DL 
control information such as scheduling required to receive 
the PDSCH and ii) scheduling approval information for 
transmission through an UL data channel (for example, a 

40 PUSCH). Hereinafter, transmission and reception of a signal 
through each channel will be described as transmission and 
reception of a corresponding channel. 

LTE Dual Connectivity operation 
Typical LTE technologies support dual connectivity for a 

45 UE to simultaneously use radio resources of two BSs. A dual 
connectivity operation for a multiple RX/TX UE in an RRC 
connected state is configured to utilize the radio resources 
provided by two different schedulers connected to two BSs 

50 

connected to each other through non-ideal backhaul. 
A UE in the dual connectivity may provide services 

through two BSs. For example, the UE may perform com­
munication by using a master BS (MeNB) and a secondary 
BS (SeNB). The MeNB may provide an RRC connection to 
the UE and may denote a reference BS for performing a 

55 handover. The SeNB denotes a BS providing an additional 
radio resource to the UE. 

A wireless communication system according to some 
embodiments of the present disclosure may be i) a coordi­
nated multi-point transmission/reception system (Co MP sys­
tem) in which two or more transmission/reception points 60 

cooperate to transmit a signal, ii) a coordinated multi­
antenna transmission system, or iii) a coordinated multi-cell 
communication system. The CoMP system may include at 
least two multiple transmission/reception points and UEs. 

To provide a SeNB radio resource to a UE, a procedure for 
adding a SeNB is used for establishing a UE context to the 
SeNB. 

FIG. 1 is a diagram illustrating a procedure of adding a 
secondary BS according to a typical technology. 

Each operation will be described with reference to FIG. 1. 
1. The MeNB 110 decides to request the SeNB 120 to 

allocate radio resources for a specific E-RAB, indicating 
E-RAB characteristics (E-RAB parameters, TNL address 
information corresponding to the UP option) at step SlOO. In 
addition, the MeNB 110 indicates within SCG-Configlnfo a 

The multiple transmission/reception points may be at least 65 

one RRH that is connected to a BS or macrocell (hereinafter, 
referred to as 'eNB') through an optical cable or an optical 
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MCG configuration (including security algorithm for SCG 
bearer) and the entire UE capabilities for UE capability 
coordination to be used as basis for the reconfiguration by 
the SeNB 120, but does not include SCG configuration. The 
MeNB 110 may provide the latest measurement results for 5 

the SCG cell(s) requested to be added. The SeNB 120 may 
reject the request. 

2. If an RRM entity in the SeNB 120 is able to admit the 
resource request, it allocates respective radio resources and, 
dependent on the bearer option, respective transport network 10 

resources at step SlOl. The SeNB 120 triggers Random 
Access to perform synchronization of the SeNB 120 radio 
resource configuration. The SeNB 120 provides the new 
radio resource ofSCG in SCG-Config to the MeNB 110. For 
SCG bearers, together with Sl DL TNL address information 15 

for the respective E-RAB and security algorithm, X2 DL 
TNL address information for split bearers is provided. 

3. If the MeNB 110 endorses the new configuration, the 
MeNB 110 transmits an RRCConnecnonReconfiguranon 
message to the UE including the new radio resource con- 20 

figuration of SCG according to the SCG-Config at step 
S102. 

4. The UE applies the new configuration and replies with 

8 
ment for migration, a RAN architecture is required to 
support tight interworking between the NR and the LTE. A 
LTE dual connectivity technology is expected to be reused 
for tight interworking between the NR and the LTE. How­
ever, a number of evolutionary features over a physical 
layer, a layer 2 protocol and a relevant procedure are 
introduced into the NR as new radio access. Accordingly, 
when the tight interworking between the NR and the LTE is 
supported, it is very difficult in reality to make an LTE BS 
support all features of the NR that will evolve in the future. 
This is the reason why, whenever the NR BS evolves, 
updating the LTE BS together also places an excessive 
burden on the currently constructed LTE BS. Accordingly, in 
dual connectivity configured based on the LTE BS and the 
NR BS, the LTE BS is required to be able to operate even 
if the LTE BS cannot understand an RRC message generated 
by the NR BS. In this case, the LTE BS cannot identify a 
change of a radio resource configuration of the NR BS. 
Therefore, it is impossible to configure a UE to exceed UE 
capabilities. 

In addition, in the typical dual connectivity technology, it 
is able to transmit an RRC message through only an MeNB. 
For example, in a case where a radio resource of a SeNB is an RRCConnecnonReconfiguranonComplete message at 

step S103. In case the UE is unable to comply with (part of) 
the configuration included in the RRCConnecnonRecon­
figuranon message, it performs a reconfiguration failure 
procedure. 

5. The MeNB 110 informs the SeNB 120 that the UE has 

25 changed by requesting of the MeNB, it is possible to 
configure radio resource configuration information of a 
SeNB through the MeNB. Accordingly, in order to change 
the radio resource of the NR BS, there is transmission delay 

completed the reconfiguration procedure successfully at step 30 

S104. 
6. The UE performs synchronization towards the PSCell 

generated between BSs at all times. 
In addition, the LTE-based dual connectivity is provided 

based on coordination between LTE BSs. That is, both BSs 
can support LTE features as an LTE BS. In addition, there is 
a problem that the NR BS carmot directly generate and 

of the SeNB 120 at step S105. The UE transmits the 
RRCConnecnonReconfiguranonComplete message and per­
forms the Random Access procedure towards the SCG is not 
defined. The successful RA procedure towards the SCG is 
not required for a successful completion of the RRC Con­
nection Reconfiguration procedure. 

35 
transmit an RRC message. 

The present disclosure is proposed to solve this problem 
and provides a method and apparatus for configuring a 
signaling radio bearer to an LTE BS and an NR BS and a UE, 
in order to provide radio resource control signaling for an 7./8. In case SCG bearers, and dependent on the bearer 

characteristics of the respective E-RAB, the MeNB (110) 
may take actions to minimize service interruption due to 
activation of dual connectivity (Data forwarding, SN Status 
Transfer) at steps S106 and S107. 

9.-12. For SCG bearers, the update of the UP path towards 
the EPC is performed at steps S108 to Slll. 

40 LTE-NR dual connection operation supporting tight inter­
working between the LTE and the NR. In addition, the 
present disclosure provides a method of effectively process­
ing radio connection in a signaling process between an LTE 
BS and an NR BS and/or between a UE and any of the LTE 

45 BS and the NR BS. 
If the MeNB 110 transmits anRRCConnectionReconfigu­

ration message including a new radio resource configuration 
of a secondary cell group in S102, the UE 100 applies the 
new configuration, as in S103. In case the UE 100 is unable 
to comply with (part of) the configuration included in the 50 

RRCConnectionReconfiguration message, it performs a 
reconfiguration failure procedure. 

The typical dual connectivity of the LTE may be provided 
based on coordination between two LTE BSs. In such a 
typical dual connectivity, the MeNB 110 is able to under- 55 

stand an RRC message of the SeNB 120. Further, the MeNB 
110 generates a final RRC message in consideration of 
coordination between the UE capabilities and the SeNB 120 
and transmits it to the UE 100. Therefore, it is possible to 
efficiently utilize the radio resources of the two BSs. The 60 

RRC message is provided through only radio interfaces of 
the UE 100 and the MeNB 110. 

NR(New Radio) 
Recently, the 3rd generation partnership project (3GPP) 

has carried out a "Study on New Radio Access Technology" 65 

(hereinafter, for convenience of description, referred to as a 
new radio (NR)). As architecture for the NR and a require-

In addition, the present disclosure provides a method and 
apparatus for adding a NR BS supporting tight interworking 
between the LTE and the NR. 

The embodiments of the present disclosure may be 
applied to, as well as LTE mobile communication UEs, a 
next generation mobile communication (for example, 5G 
mobile communication) UEs. 

For convenience of description, hereinafter, a BS may be 
referred to as an LTE BS, which is an eNodeB of LTE/E­
UTRAN, or in a 5G radio network in which a central unit 
(CU) and a distribute unit (DU) are separated, a gNodeB, a 
NR Node or a NR BS (CU, DU, or an entity in which the CU 
and the DU are configured with one logical entity, herein­
after, for convenience of description, referred to as "NR 
BS", but all entities described above may be included in the 
scope of the present disclosure.) 

Furthermore, in order to describe a method of establishing 
dual connectivity of an LTE BS and a NR BS using radio 
access technologies different from each other, in the present 
disclosure, if necessary, the LTE BS may be referred to as a 
master BS and the NR BS may be referred to as a secondary 
BS. In this case, the present disclosure may also be applied 
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to dual connectivity between LTE BSs. Accordingly, the 
same may be applied to a case where the secondary BS is an 
LTE BS. 

Accordingly, the LTE BS and the NR BS are separately 
described below, and when it is necessary to specifically 
describe an operation according to the dual connectivity, the 
LTE BS is described as a master BS (MeNB) and the NR BS 
is described as a secondary BS (SeNB). The name of each 
BS is for convenience of understanding, and therefore the 
LTE BS may denote an eNB and the NR BS may denote a 
gNB. That is, in the present disclosure, the separate BSs are 
described with the intention of distinguishing between base 
stations using different radio access technologies, but the 
terms are not limited thereto. 

Following scenarios may be considered for a core net­
work connection in dual connectivity for the NR. 

If the NR is integrated into the LTE and connected 
through EPC, a control plane may be connected 
between an LTE BS and an EPC entity (MME) and a 
user plane may be separated from a core network or a 
radio network. 

If the LTE is integrated into the NR and connected 
through NG-Core (5G core network), a control plane 
may be connected between a NR BS and an NG-Core 
control plane entity and a user plane may be separated 
from a core network or a radio network. 

If the NR is integrated into the LTE and connected 
through NG-Core (5G core network), a control plane 
may be connected between an LTE BS and an NG-Core 
control plane entity and a user plane may be separated 
from a core network or a radio network. 

Following three cases may be considered as dual connec­
tivity or multi-connectivity (hereinafter, for convenience of 
description, referred to as "dual connectivity", but the pres­
ent disclosure includes a case where two or more dual 
connectivity are provided.) 

LTE(Master Node)-NR(Secondary Node) 
NR(Master Node)-NR(Secondary Node) 
NR(Master Node)-LTE(Secondary Node) 
For convenience of description, the present disclosure 

describes the LTE(Master Node)-NR(Secondary Node) 
case in which well-established LTE coverage can be utilized 
as an example case. However, as described above, this 
selection is for convenience of description, and therefore, 
either NR(Master Node)-NR(Secondary Node) case or 
NR(Master Node)-LTE(Secondary Node) case is also 
included within the scope of present disclosure. 

FIG. 2 is a flowchart illustrating operation of a UE 
according to some embodiments of the present disclosure. 

10 
In addition, the UE may receive a radio resource control 

(RRC) message including radio resource configuration 
information on the secondary BS or a secondary cell group 
through the secondary BS SRB at step S220. For example, 

5 the UE may receive radio resource configuration informa­
tion on the secondary BS through the additionally config­
ured secondary BS SRB. As another example, the UE may 
receive radio resource configuration information on the 
secondary cell group through the secondary BS SRB. The 

10 radio resource configuration information on the secondary 
BS or the secondary cell group may be received being 
included in an RRC message. 

Here, the secondary cell group (SCG) denotes one or 
more cells associated with the secondary BS, and one or 

15 more cells associated with the master BS may referred to as 
a master cell group. That is, when configuring the dual 
connectivity, the UE may use one cell of a BS or a plurality 
of cells each controlled by a corresponding BS. 

In case the UE is unable to comply with radio resource 
20 configuration information included in an RRC message, the 

UE may perform an operation to transmit a failure informa­
tion message to the master BS at step S230. For example, the 
UE may comply with, in the UE, a secondary BS or a 
secondary cell group configuration by using the received 

25 radio resource configuration information. Meanwhile, it may 
not be possible to configure dual connectivity by using the 
received radio resource configuration information due to any 
reason. In this case, the UE may transmit a failure informa­
tion message to the master BS and inform it of dual 

30 connectivity configuration failure of the UE. 
In addition, when the UE fails to configure the secondary 

BS radio resource because the UE is unable to comply with 
the radio resource configuration included in an RRC mes­
sage, the radio resource on the secondary BS or the second-

35 ary cell group may be suspended. For example, the radio 
resources on the secondary BS or the secondary cell group, 
which are the target resources to be suspended, may be at 
least one of a secondary cell group data radio bearer (DRB), 
a secondary cell group SRB, a part of a secondary cell group 

40 of a split DRB, and a part of a secondary cell group of a split 
SRB. The failure of the UE to configure the secondary BS 
radio resource because the UE is unable to comply with 
radio resource configuration information included in the 
RRC message denotes the failure of the RRC configuration 

45 because the UE is not allowed to comply with the radio 
resource configuration information included in the RRC 
message. 

In addition, the failure information message transmitted to 
the master BS may include cause information on the failure 
of configuring the secondary BS radio resource. 

In this case, the secondary BS may recognize the con­
figuration failure by receiving the failure information mes­
sage from the master BS. 

Meanwhile, if the UE successfully complies with the 
received radio resource configuration information and per­
forms the radio resource configuration, the UE may transmit 
confirmation information on radio resource configuration 
success to the secondary BS through the secondary BS SRB. 

Referring to FIG. 2, a UE configuring dual connectivity 50 

may add and configure a secondary BS signaling radio 
bearer (SRB) at step S210. For example, according to 
secondary BS SRB configuration information included in an 
RRC message received from a master BS, the UE may add 
the secondary BS SRB and configure it in the UE. As 55 

described above, the secondary BS denotes a NR BS. 
Meanwhile, the addition of the secondary BS SRB may be 
determined by the secondary BS. That is, the secondary BS 
may determine whether to add the secondary BS SRB to the 
UE. 

FIG. 3 is a flowchart illustrating operation of a BS 
60 according to some embodiments of the present disclosure. 

The addition of the secondary BS SRB may be configured 
when the master BS performs a secondary BS addition 
procedure. 

The master BS and the secondary BS are BSs using radio 
access technologies different from each other. For example, 
the master BS may be an eNB, and the secondary BS may 
be a gNB. 

Referring to FIG. 3, a secondary BS controls dual con­
nectivity of a UE. Such a secondary BS may determine to 
add a secondary BS signaling radio bearer (SRB) to the UE 
at step S300. As described above, the secondary BS denotes 

65 a NR BS. Meanwhile, the addition of the secondary BS SRB 
may be determined by the secondary BS. That is, the 
secondary BS may determine whether to add the secondary 
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BS SRB to the UE. When a master BS performs a secondary 
BS addition procedure, the UE may add a secondary BS 
SRB. 

The master BS and the secondary BS are BSs using radio 
access technologies different from each other. For example, 
the master BS may be an eNB and the secondary BS may be 
a gNB. 

12 
In typical LTE dual connect1v1ty, each LTE node has 

responsibility for UE resource configuration and allocation 
of a corresponding LTE node ( cell group). An MeNB and a 
SeNB may understand each other's RRC configuration for a 

5 UE. The MeNB is used as basic data for reconfiguration by 
SeNB in SCG-Configlnfo and indicates an MCG configu­
ration and overall UE capabilities for performing UE capa­
bility coordination. The SeNB provides the MeNB with a The secondary BS may transmit a radio resource control 

(RRC) message including radio resource configuration 
information on the secondary BS or a secondary cell group 10 

to the UE through the secondary BS SRB at step S310. For 
example, the secondary BS may transmit radio resource 
configuration information on the secondary BS to the UE 
through the additionally configured secondary BS SRB. As 
another example, the secondary BS may transmit radio 
resource configuration information on the secondary cell 
group through the secondary BS SRB. The radio resource 
configuration information on the secondary BS or the sec­
ondary cell group may be transmitted being included in an 
RRC message. 

new radio resource of a SCG in SCG-Config. 
However, the NR, as new radio access, may introduce a 

number of evolutionary features over a physical layer, a 
layer 2 protocol and a relevant procedure. Accordingly, 
when the tight interworking between NR and LTE is sup­
ported, it may not be proper in reality to make an LTE BS 

15 understand and support all features of the NR that will 
evolve in the future. A LTE technology and NR technology 
can evolve independently depending on a corresponding use 
case. Accordingly, except for some information elements for 
coordination between LTE BSs and NR BSs, it is necessary 

20 for the LTE BSs not to be required to understand all NR 
configurations. 

Here, the secondary cell group (SCG) denotes one or 
more cells associated with the secondary BS, and one or 
more cells associated with the master BS may referred to as 
a master cell group. That is, when configuring the dual 
connectivity, the UE may use one cell of each BS or a 
plurality of cells each controlled by a corresponding BS. 

If the UE successfully complies with the radio resource on 
the secondary BS, the secondary BS may receive a response 
message for the radio resource configuration from the UE 
through the secondary BS SRB at step S320. Through this, 
the UE may configure dual connectivity by using the master 
BS and the secondary BS. 

It may not be possible to configure dual connectivity by 
using the received radio resource configuration information 
due to any reason. In this case, the UE may transmit a failure 
information message to the master BS for informing the 
master BS of dual connectivity configuration failure in the 
UE. The failure information message transmitted to the 
master BS may include cause information on the secondary 
BS radio resource configuration failure. In this case, the 
secondary BS may identify the cause of the failure by 
receiving information on the secondary BS radio resource 
configuration failure from the master BS. 

In addition, when the UE fails to configure the secondary 
BS radio resources because the UE is unable to comply with 
the radio resource configuration included in an RRC mes­
sage, the radio resource on the secondary BS or the second­
ary cell group may be suspended. For example, the radio 
resources on the secondary BS or the secondary cell group, 
which are target resources to be suspended, may be at least 
one of a secondary cell group data radio bearer (DRB), a 
secondary cell group SRB, a part of a secondary cell group 
of a split DRB, and a part of a secondary cell group of a split 
SRB. At this time, the failure of the second BS radio 
resource configure because the UE is unable to comply with 
radio resource configuration information included in the 
RRC message denotes the failure of the RRC configuration 
because the UE is not allowed to comply with the radio 
resource configuration information in the RRC message. 

Through operations described above, a UE may be able to 
configure dual connectivity by using a plurality of BSs that 
use radio access network technologies different from one 
another. 

For example, for coordination with the NR BS, the LTE 
BS may transmit to the NR BS specific information elements 
to be used by the NR BS as basic data for NR radio resource 

25 reconfiguration. As another example, the NR BS may sepa­
rate information elements to be transmitted to the LTE BS 
for coordination with the LTE BS from NR configuration 
information ( or NR reconfiguration information) for config­
uring an NR radio resource of the UE. Then, the NR BS 

30 separately transmit the information elements and the NR 
configuration information to the LTE BS. The LTE BS may 
transmit them to a UE through interfaces between the LTE 
BS and the UE. As another example, the LTE BS may 
separate information elements to be transmitted to the NR 

35 BS for coordination with the NR BS and LTE configuration 
information (or LTE reconfiguration information) for con­
figuring an LTE radio resource of the UE. Then, the LTE BS 
may separately transmit the information elements ant eh 
LTE configuration information to the NR BS. The NR BS 

40 may transmit them to a UE through interfaces between the 
NR BS and the UE. For another example, NR configuration 
information for configuring an NR radio resource of the UE 
may be transmitted to the LTE BS being included in a 
container. The LTE BS may transparently transmit this 

45 information to the UE. As another example, NR configura­
tion information for configuring an NR radio resource of the 
UE may be directly transmitted to the UE through interfaces 
between the NR BS and the UE by the NR BS. 

In order to add an NR BS, as in the example described 
50 above, the NR configuration information ( e.g., radio 

resource configuration information) for configuring the NR 
radio resource of the UE may be transmitted to the LTE BS 
being included in the container. The LTE BS may transmit, 
to the UE, LTE configuration information for configuring the 

55 LTE radio resource of the UE along with NR configuration 
information for configuring the NR radio resource of the UE. 
For example, the LTE BS may transmit radio resource­
dedicated configuration information for configuring an LTE 
radio resource, in which NR configuration information for 

60 configuring an NR radio resource is included, to the UE. As 
another example, the LTE BS may separately transmit radio 
resource-dedicated configuration information for configur­
ing an LTE radio resource and NR radio resource-dedicated 

Hereinafter, more various embodiments for operations of 65 

the UE and the BS in each step described above will be 

configuration information for configuring an NR radio 
resource, to the UE. For example, the UE having received an 
RRC message through interfaces between the LTE BS and 

described. the UE may transmit an RRC message ( or LTE radio 
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resource-dedicated configuration information) including 
LTE radio resource-dedicated configuration information 
from an LTE PDCP entity of the UE to an LTE RRC entity. 
An RRC message (or NR radio resource-dedicated configu­
ration information) including NR radio resource-dedicated 5 

configuration information may be transmitted from an LTE 
PDCP entity of the UE to an LTE RRC entity. As another 
example, the UE having received an RRC message through 
interfaces between the LTE BS and the UE may transmit an 
RRC message (or LTE radio resource-dedicated configura- 10 

tion information) including LTE radio resource-dedicated 
configuration information and an RRC message ( or NR 
radio resource-dedicated configuration information) includ­
ing NR radio resource-dedicated configuration information, 

15 
from an LTE PDCP entity of the UE, to an LTE RRC entity. 
An LTE RRC entity of the UE may transmit an RRC 
message ( or NR radio resource-dedicated configuration 
information) including NR radio resource-dedicated con­
figuration information to an NR RRC entity. As another 20 

example, the UE having received an RRC message through 
interfaces between the LTE BS and the UE may transmit an 
RRC message (or LTE radio resource-dedicated configura­
tion information) including LTE radio resource-dedicated 
configuration information and an RRC message ( or NR 25 

radio resource-dedicated configuration information) includ­
ing NR radio resource-dedicated configuration information, 
from an LTE PDCP entity of the UE, to an LTE RRC entity. 
The LTE RRC entity of the UE may comply with a new 
radio resource according to NR radio resource-dedicated 30 

configuration information. 
Meanwhile, the NR BS may directly perform NR radio 

resource control of the UE. The NR BS may perform one or 
more control functions among an NR cell/cell group/trans­
mission point/transmission point group/transmission and/or 35 

reception point/transmission and/or reception point group/ 
TRP/antenna/antenna group/beam addition/modification/re­
lease/management, NR measurement, NR measurement 
reporting, NR resource allocation, NR radio bearer addition/ 
correction/release, NR radio resource configuration, and NR 40 

mobility control. The NR BS may perform one or more 
control functions described above for the UE. 

In order to configure an NR BS (addition) radio resource 
for the UE or in order to reconfigure an NR BS (addition) 
radio resource for the UE, the following methods are may be 45 

used independently or in combination. 
1. Using LTE BS Signaling Radio Bearer (SRB) 
For example, a NR BS may transmit an NR RRC message 

(e.g., an RRC message generated by the NR BS) to a UE 
through an LTE BS. To do this, for a DL RRC message, the 50 

NR BS (or an RRC entity of the NR BS) may transmit anNR 
RRC message including an NR RRC container, NR RRC 
IEs, NR RRC IEs to the LTE BS. The LTE BS (or an RRC 
entity of the LTE BS) may transmit an RRC message 
including an NR RRC container, NR RRC IEs, and/or NR 55 

RRC IEs to the UE ( or an RRC entity of the UE) through an 
LTE SRB. The LTE RRC may transmit, to the UE, the RRC 
message that includes the NR RRC container, NR RRC IEs, 
and/or NR RRC IEs to the UE, and that is included in an 
RRC reconfiguration message with a transparent container. 60 

14 
In order to solve this, if an RRC message including an NR 

RRC container, NR RRC IEs, and/or NR RRC IEs is 
transmitted to the UE ( or an RRC entity of the UE), the LTE 
BS may indicate that the RRC entity of the UE directly 
should transmit an RRC reconfiguration confirmation mes­
sage to the NR BS. 

For example, an LTE RRC entity of the UE having 
received an RRC message including an NR RRC container, 
NR RRC IEs, and/or NR RRC IEs through an LTE SRB 
transmits/submits it to an NR RRC entity. The NR RRC 
entity complies with a new configuration. The NR RRC 
entity replies to an RRC reconfiguration confirmation mes­
sage through interfaces between the UE and the NR BS. 

As another example, an RRC entity of the UE having 
received an RRC message including an NR RRC container, 
NR RRC IEs, and/or NR RRC IEs through an LTE SRB 
complies with a new configuration. The RRC entity of the 
UE replies to an RRC reconfiguration confirmation message 
through interfaces between the UE and the NR BS. 

The RRC reconfiguration message ( or an RRC message 
including an NR RRC container, NR RRC IEs, and/or NR 
RRC IEs) may include information for indicating such an 
operation of the UE by the NR BS ( or the LTE BS). 

For example, the RRC reconfiguration message (or an 
RRC message including an NR RRC container, NR RRC 
IEs, and/or NR RRC IEs) may include information for 
indicating the UE to generate/enable/activate an NR RRC 
entity. 

As another example, if the UE receives an RRC message 
including an NR RRC container, NR RRC IEs, and/or NR 
RRC IEs (or an RRC message including information indi­
cating an initial NR addition configuration (NR configura­
tion setup)), the UE causes an NR RRC entity to enable/ 
activate an NR addition configuration ( or the UE may 
establish/generate the NR RRC entity.) 

As another example, if the UE receives an RRC message 
including information indicating NR radio resource release, 
the UE may cause an NR RRC entity to be disabled/ 
deactivated/released. 

As another example, an RRC reconfiguration message ( or 
an RRC message including an NR RRC container, NR RRC 
IEs, and/or NR RRC IEs) may include information for 
indicating the UE from an NR RRC entity to transmit an 
RRC confirmation message through interfaces between the 
UE and the NR BS. 

As another example, an RRC reconfiguration message ( or 
an RRC message including an NR RRC container, NR RRC 
IEs, and/or NR RRC IEs) may include NR BS SRB con­
figuration information for transmitting an RRC confirmation 
message from an NR RRC entity through interfaces between 
the UE and the NR BS. 

2. SRB configuration through NR BS 
For example, an NR BS may transmit an NR RRC 

message to a UE through interfaces between the NR BS and 
the UE. To do this, when LTE-NR dual connectivity is 
configured to a UE ( or, when an NR addition radio resource 
is configured), an NR BS may configure an SRB (e.g., 
SRBl) between the UE and the NR BS. This denotes that the 
NR BS determines to add an SRB (e.g., SRBl) between the 
UE and the NR BS to a corresponding UE, and generates 
configuration information for this. For reference, a SRBl is 
performed in RRC connection establishment in the typical 
LTE, but SRBl establishment between the NR BS and the 

This method is advantageous in that RRC configuration 
information of the NR BS can be transmitted to the UE while 
reducing changes of the LTE BS. However, this method 
increases delays resulted from data transmission between the 
LTE BS and the NR BS. In addition, the NR BS is required 
to receive a confirmation message for the NR RRC configu­
ration of the UE from the LTE BS. This also causes delays. 

65 UE (hereinafter, a signaling radio bearer configured to 
transmit data through interfaces between the NR BS and the 
UE is referred to as NR-SRBl, but is not limited thereto.) 
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may be configured through an RRC reconfiguration message 
configuring LTE-NR dual connectivity (configuring an NR 
addition radio resource). 

When security is activated, a PDCP ( or an L2 entity over 
NR) is required to perform integrity protection and ciphering 5 

on all RRC messages over the NR-SRBl (or SRB1/SRB2). 
It can be considered that LTE-NR dual connectivity is 
applied to an RRC connected UE. Accordingly, a PDCP ( or 
an L2 entity (a higher entity) over NR) is required to perform 
integrity protection and ciphering for all RRC messages over 10 

the NR-SRBl (or SRB1/SRB2). 
To do this, for the NR-SRBl, it is required to always 

active security from the start. An LTE BS is required not to 
establish this bearer before activating security for the cor-

15 
responding bearer. The LTE BS is required not to request NR 
BS addition before activating security. The NR BS may 
establish an NR-SRBl according to an NR BS addition 
request of the LTE BS. 

For example, when requesting NR BS addition, the LTE 20 

BS transmits ( or calculates and then transmits) an NR BS 
key (e.g., NR-KeNB) to the NR BS. The NR BS selects an 
integrity protection algorithm and/or a ciphering algorithm. 
Then, the selected integrity protection algorithm and the 
ciphering algorithm ( or identification information for the 25 

integrity protection algorithm and the ciphering algorithm) 
by which the NR-SRBl is serviced to the UE are transmitted 

16 
As another example, logical channel identification infor­

mation different from the SRBl is included, but logical 
channel identification information identical to the SRBl 
may be included. 

The NR BS 450 may transmit to the UE 410 an NR RRC 
message including one or more control functions among an 
NR cell/cell group/transmission point/transmission point 
group/transmission and/or reception point/transmission and/ 
or reception point group/TRP/antenna/antenna group/beam 
addition/modification/release/management, NR measure­
ment, NR measurement reporting, NR resource allocation, 
NR radio bearer addition/correction/release, NR radio 
resource configuration, and NR mobility control. For a DL 
RRC message, the NR BS (or an RRC entity of the NR BS) 
450 may transmit to the UE 410 an NR RRC message 
including an NR RRC container, NR RRC IEs, and/or NR 
RRC IEs through the NR-SRBl. 

If the UE receives the NR RRC message ( e.g., RRC 
connection reconfiguration message) through the NR-SRB 1, 
the UE may comply with a new configuration by using the 
following methods independently or in combination. An NR 
RRC message includes radio resource configuration infor­
mation for the NR BS. For example, as described above, in 
the case of dual connectivity, an NR RRC message may 
include secondary BS (NR BS) radio resource configuration 
information. 

2-1) Methods of Complying with a New Configuration 
Through a Single RRC Entity in a UE 

The UE may configure an NR radio resource through the 
RRC entity. 

When an MeNB transmits to a UE an RRC message 
including a new radio resource configuration of a SCG in the 
typical LTE dual connectivity, the UE performs a reconfigu­
ration failure procedure in case the UE is unable to comply 

to the UE through the LTE BS. The LTE BS (or NR BS) 
indicates a counter (SCG counter or NR counter) for the UE 
counting a key value associated with the NR-SRBl to the 30 

UE. The UE counts an NR BS key. The UE counts a key 
value (NR-KRRCnt, NR-KRRcenc) associated with the NR­
SRB 1. The UE configures a lower layer (PDCP or L2 entity 
over NR) to apply an integrity protection algorithm, cipher­
ing algorithm, NR-KRRCint' NR-KRRCenc· 35 with a configuration (or it's part) included in an RRC 

connection reconfiguration message. FIG. 4 is a diagram illustrating a dual connectivity SRS 
configuration according to an embodiment of the present 
disclosure. 

For example, referring to FIG. 4, an L2 entity ofNR 450 
may include an RLC entity of LTE 400, one or two entities 40 

defined by redistributing LTE MAC entity functions. FIG. 4 
shows that each of an LTE-RRC entity and an NR-RRC 
entity is configured in a UE 410, but it is also within the 
scope of the present disclosure that a single RRC entity/layer 

The reconfiguration failure procedure in LTE is per­
formed as follows. 

In case a UE is unable to comply with a configuration ( or 
it's part) included in an RRC connection reconfiguration 
message, the UE continually use a configuration having 
been used before the RRC connection reconfiguration mes­
sage is received. If security has not been activated, an 
operation leaving an RRC CONNECTED state is performed 

is configured in the UE 410. 
If a single RRC entity/layer is configured in the UE 410, 

data may be transmitted through an NR-SRBl for an RRC 
message received from an NR BS 450 and a corresponding 
response RRC message. If two RRC entities are configured 

45 by considering a release cause as other. If not, a connection 
re-establishment procedure is initiated. 

in the UE 410, data may be transmitted through an NR- 50 

SRB 1 for an RRC message received from an NR BS 450 and 
a corresponding response RRC message. The NR BS 450 
may preferentially process the NR-SRBl over a DRB. For 
example, a specific logical channel identification informa­
tion logicalchannelldentity) value may be designated to the 55 

NR-SRBl. As another example, logical channel identifica­
tion information (logicalchannelldentity) value (for 
example, 1) identical to the SRBl may be designated to an 
NR-splitSRBl. As another example, SRB identification 
information (SRB-identity) value (for example, 1) identical 60 

to the SRBl may be designated to an NR-SRBl. As another 
example, a logical channel configuration ( e.g., priority(! or 
2), prioritisedBitRate(infinite)) value identical or similar to 
the SRBl may be designated to an NR-SRBl. As another 
example, logical channel identification information identical 65 

to the SRBl is included, but information for the UE iden­
tifying that this is a SCG SRBl may be included. 

Thus, since, in the typical LTE, the reconfiguration failure 
causes a UE to transition into an idle mode or to perform an 
RRC connection re-establishment procedure, and then 
results in service interruption. 

Meanwhile, there is a possibility that NR may fail in an 
NR radio resource configuration procedure due to various 
causes. Accordingly, when failure occurs in an NR radio 
resource configuration procedure due to an arbitrary reason, 
it may be not efficient for a UE to transit into an idle mode 
or perform an RRC connection re-establishment procedure. 

In order to solve this, if the UE fails in an NR configu-
ration included in an NR RRC message ( or in case the UE 
is unable to comply with the NR configuration included in 
an NR RRC message due to an arbitrary reason), a recon­
figuration failure procedure should not be triggered. That is, 
NR RRC configuration failure should not trigger LTE RRC 
configuration failure. For example, if fails in an NR RRC 
configuration, a UE may transmit an RRC message ( e.g., a 
SCG failure information message, a UE assistance message 
or an NR failure information/NR status message newly to be 
defined) including an NR RRC configuration failure cause to 
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an NR BS. As another example, if fails in an NR RRC 
configuration, a UE may transmit an RRC message (e.g., a 
SCG failure information message, a UE assistance message 
or an NR failure information/NR status message newly to be 
defined) including an NR RRC configuration failure cause to 
an LTE BS. That is, if a UE fails in a radio resource 
configuration of a secondary BS by using an RRC message 
received through an SRB of a secondary BS, the UE may 
transmit corresponding failure information to a master BS. 

Hereinafter, description on this will be more specifically 
given. 

18 
connection reconfiguration message. A reconfiguration fail­
ure procedure in the LTE is performed as follows. 

In case a UE is unable to comply with a configuration ( or 
it's part) included in an RRC connection reconfiguration 

5 message, the UE continually use a configuration having 
been used before the RRC connection reconfiguration mes­
sage is received. If security has not been activated, an 
operation leaving an RRC CONNECTED state is performed 
by considering a release cause as other. If not, a connection 

10 re-establishment procedure is initiated. 
Thus, since, in the typical LTE, the reconfiguration failure 

causes the UE to transition into an idle mode or to perform 
an RRC connection re-establishment procedure, and then 
results in service interruption. 

Meanwhile, there is a possibility that NR may fail in an 
NR radio resource configuration procedure due to various 
causes. Accordingly, when failure occurs in an NR addition 
procedure due to an arbitrary reason, it may be ineffective 
for a UE to transition into an idle mode or perform an RRC 

The received RRC message includes configuration infor­
mation (for example, one or more of NR cell configuration 
information, NR bearer configuration information, control 

15 
information for NR random access, NR measurement con­
figuration information, NR mobility control and NR radio 
resource-dedicated configuration information) for configur­
ing an NR radio resource. Hereinafter, for convenience of 
description, configuration information for adding an NR BS 20 connection re-establishment procedure. 
in dual connectivity or information for reconfiguring an NR 
radio resource through a secondary BS SRB are referred to 
as secondary BS radio resource configuration information, 
NR radio resource configuration information, NR configu­
ration information or configuration information. 

For example, in a case where an RRCConnectionRecon­
figuration message received through a master BS SRB 
includes NR radio resource configuration information, a UE 
(e.g., an RRC entity of the UE) performs an NR configu­
ration. 

As another example, in a case where an RRCConnection­
Reconfiguration message received through a secondary BS 
SRB includes NR radio resource configuration information, 
a UE ( e.g., an RRC entity of the UE) performs an NR 
configuration. 

In examples described above, in case the UE is unable to 
comply with the NR configuration, the UE continually use 
a (NR) configuration having been used before an RRC 
connection reconfiguration message is received (before NR 
configuration information is received.) 

In order to solve this, if the UE fails in an NR configu­
ration included in an NR RRC message ( or in case the UE 
is unable to comply with an NR configuration included in an 
NR RRC message due to an arbitrary reason), a reconfigu-

25 ration failure procedure should not be triggered. NR RRC 
configuration failure should not trigger LTE RRC configu­
ration failure. If fails in an NR RRC configuration, the UE 
may transmit an RRC message ( e.g., a SCG failure infor­
mation message, a UE assistance message or an NR failure 

30 information/NR status message newly to be defined) includ­
ing an NR RRC configuration failure cause to an NR BS ( or 
an LTE BS). As another example, in case the UE (RRC) is 
unable to comply with the NR configuration, the RRC 
transmits an RRC message including an NR RRC configu-

35 ration failure cause to the LTE BS. The LTE BS transmits it 
to the NR BS. 

Hereinafter, description on this will be more specifically 
given. 

If a received RRCConnectionReconfiguration message 
40 includes configuration information for configuring NR radio 

resource, the UE (NR RRC) performs the NR configuration. As another example, in case a UE (RRC) is unable to 
comply with an NR configuration, the using of the NR radio 
resource is suspended/stopped/held/released. The NR radio 
resource may include at least one of a secondary cell group 
data radio bearer (DRB), a secondary cell group SRB, a part 45 

of a secondary cell group of a split DRB, and a part of a 
secondary cell group of a split SRB. 

As another example, in case the UE is unable to comply 
with the NR configuration, the UE continually use a (NR) 
configuration having been used before an RRC connection 
reconfiguration message is received (before NR configura­
tion information is received.) 

As another example, in case the UE (NR RRC) is unable 
As another example, in case a UE (RRC) is unable to 

comply with an NR configuration, the RRC transmits an 
RRC message including an NR RRC configuration failure 50 

cause to the LTE BS. The LTE BS transfers it to the NR BS. 

to comply with the NR configuration, the using of the NR 
radio resource is suspended/stopped/held/released. The NR 
radio resource may include at least one of a secondary cell 
group data radio bearer (DRB), a secondary cell group SRB, 
a part of a secondary cell group of a split DRB, and a part 
of a secondary cell group of a split SRB. 

As another example, in case a UE (RRC) is unable to 
comply with an NR configuration, the RRC may directly 
transmit an RRC message including an NR RRC configu­
ration failure cause to the NR BS through interfaces between 
the UE and the NR BS. 

As another example, in case the UE (NR RRC) is unable 
55 to comply with the NR configuration, the NR radio resource 

is released. 
2-2) Methods of Complying with a New Configuration 

Through Two RRC Entities in a UE 
As described above, NR may include independently evo­

lutionary features other than the LTE. An LTE RRC and an 
NR RRC may be configured so that a UE can effectively 
implement those features. 

As another example, in case the UE (NR RRC) is unable 
to comply with the NR configuration, the NR RRC indicates 
NR reconfiguration failure to an LTE RRC. The LTE RRC 

60 transmits an RRC message including an NR RRC configu­
ration failure cause to the LTE BS. The LTE BS transmits it 
to the NR BS. 

When an MeNB transmits to a UE an RRC message 
including a new radio resource configuration of a SCG in the 
typical LTE dual connectivity, the UE performs a reconfigu- 65 

ration failure procedure in case the UE is unable to comply 
with a configuration (or it's part) included in an RRC 

As another example, in case the UE (NR RRC) is unable 
to comply with the NR configuration, the NR RRC may 
directly transmit an RRC message including an NR RRC 
configuration failure cause to the NR BS through interfaces 
between the UE and the NR BS. 
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Hereinafter, other examples on NR radio link failure will 
be described. 

If radio link problem (failure) over an NR physical layer 
is detected, a UE may indicate the NR physical layer failure 
to an RRC entity. The RRC entity may indicate an RRC 
message including a failure cause for the NR physical layer 
failure to an LTE BS through an LTE SRB. 

Hereinafter, another example on NR addition failure will 
be described in detail. 

If experiences NR addition failure, the UE may inform a 
BS of it. For example, if experiences NR addition failure, the 
UE may inform an LTE BS of it through interfaces between 
the UE and the LTE SB. The LTE BS transfers it to an NR 

20 
data transmission through radio bearer/radio connection/ 
radio flow using the NR. For example, information indicat­
ing to initiate transmission by selecting any of data trans­
mission through the LTE and data transmission through the 

5 NR for a specific radio bearer/radio connection/radio flow 
may be included in the RRC connection reconfiguration 
message. 

As described above, according to embodiments of the 
present disclosure, NR RRC configuration failure ( or NR 

10 RRC connection failure/NR radio resource addition failure/ 
NR radio link failure) should not trigger LTE RRC configu­
ration failure. 

BS. As another example, if experiences NR addition failure, 
the UE may inform a NR BS of it through interfaces between 15 

the UE and the NR BS. 

3. SRB configuration through an NR BS and an LTE BS 
The NR may include radio communication features dif­

ferent from the LTE, and an LTE BS may not understand an 
RRC message generated by the NR BS. 

The NR BS may directly transmit to a UE an NR RRC 
message including one or more control functions among an 
NR cell/cell group/transmission point/transmission point 

For example, when receiving an RRC connection recon­
figuration message including NR addition information (for 
example, one or more ofNR cell configuration information, 
NR bearer configuration information, control information 
for NR random access, and NR radio resource-dedicated 
configuration information), the UE starts a timer for detect­
ing NR addition failure. This timer is included in the NR 
addition information. When this timer expires, an NR failure 
procedure may be initiated. 

20 group/transmission and/or reception point/transmission and/ 
or reception point group/TRP/antenna/antenna group/beam 
addition/modification/release/management, NR measure­
ment, NR measurement reporting, NR resource allocation, 
NR radio bearer addition/correction/release, NR radio 

25 resource configuration, and NR mobility control. 
When the NR failure procedure is initiated, the UE may 

perform one or more of the following operations. 
All of NR radio bearer, radio connection, radio flow, and 

NR transmission are suspended again. 

However, the NR may be constructed even at a high 
frequency band (e.g., a high frequency of 6 GHz or more). 
In this case, fast SINR drops may occur according to link 
blockage of a high frequency band and high transmission 

NR medium access control (MAC) is reset again. 30 loss, and a problem may be caused when an NR RRC is 
transmitted. To solve this problem, an NR RRC message 
should be transmitted by using all of interfaces between the 
NR BS and the UE and interfaces between the LTE BS and 

The timer stops when received is an RRC connection 
reconfiguration message including NR addition information 
again (for example, one or more of NR cell configuration 
information, NR bearer configuration information, control 
information for NR random access, and NR radio resource- 35 

dedicated configuration information). 
Transmission of an NR failure information message ( or a 

SCG failure information message or an RRC message, for 
convenience of description, hereinafter, referred to as "NR 
failure information message", but using a SCG failure 40 

information message or other RRC messages is also 
included within the scope of the present disclosure.) is 
initiated again. 

If the UE initiates transmission of the NR failure infor-
mation message, the UE includes a failure type. And, it is set 45 

as the NR radio addition failure. 
The NR radio addition failure may denote failure to 

access the NR due to a cause different from the above 
described NR reconfiguration failure. 

the UE in accordance with embodiments of the present 
disclosure. 

FIG. 5 is a diagram illustrating a dual connectivity SRS 
configuration according to another embodiment of the pres­
ent disclosure. 

Referring to FIG. 5, for example, when LTE-NR dual 
connectivity ( or when configuring an NR addition radio 
resource) is configured in a UE 510, an NR BS 550 may 
configure an SRB (e.g., SRBl type) capable of the UE 510 
using all of an LTE BS 500 and the NR BS 550. The SRB 
capable of using all of the LTE BS 500 and the NR BS 550, 
that is, a signaling radio bearer configured such that the NR 
BS may use all of the LTE BS and the NR BS is, for 
convenience of description, hereinafter, referred to as an 
NR-splitSRB 1. The setting up of the NR-splitSRB 1 should 
be configured through an RRC reconfiguration message 

As described above, if fails in an NR radio resource 
configuration, the UE may transmit it to a BS through 
various operations. In addition, the UE may perform corre­
sponding operations according to the failure. 

50 configuring (reconfiguring) LTE-NR dual connectivity ( con­
figuring an NR addition radio resource). 

Hereinafter, another example on NR addition will be 
described in detail. 

When security is activated, a PDCP ( or an L2 entity over 
the NR) may be required to perform integrity protection and 
ciphering on all RRC messages over the NR-splitSRBl, in 

55 consideration of that LTE-NR dual connectivity is applied to 
an RRC connected UE 510. Accordingly, a PDCP (or an 
(higher) L2 entity over the NR) is required to perform 
integrity protection and ciphering for all RRC messages over 

The NR may establish radio bearer/radio connection/radio 
flow using the NR first according to the use of high fre­
quencies and suspend a corresponding connection. There­
after the NR may indicate that NR transmission should be 
initiated through radio bearer/radio connection/radio flow 60 

transmitting actual data. 

the NR-splitSRBl. 
To do this, for the NR-splitSRBl, it is required to always 

activate security from the start. The NR BS 550 is required 
not to establish this bearer before activating security. The 
LTE BS 500 is required not to request NR BS addition 
before activating security. The NR BS 550 is required not to 

For example, the NR may transmit an RRC connection 
reconfiguration message for establishing radio bearer/radio 
connection/radio flow using the NR and receive a confir­
mation message in response to this, and the NR may transmit 
to the UE an RRC connection reconfiguration message 
differentiated from it and including information indicating 

65 request to add the NR-splitSRBl to LTE BS 500 before 
activating security. The NR BS 550 may establish the 
NR-splitSRBl according to an NR BS addition request of 
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the LTE BS 500. In addition, the NR BS 550 may establish 
the NR-splitSRBl if necessary. 

22 
The NR BS may directly transmit to a UE an NR RRC 

message including one or more control functions among an 
NR cell/cell group/transmission point/transmission point 
group/transmission and/or reception point/transmission and/ 
or reception point group/TRP/antenna/antenna group/beam 
addition/modification/release/management, NR measure­
ment, NR measurement reporting, NR resource allocation, 
NR radio bearer addition/correction/release, NR radio 
resource configuration, and NR mobility control. 

However, the NR may be constructed even at a high 
frequency band (e.g., a high frequency of 6 GHz or more). 
In this case, fast SINR drops may occur according to link 
blockage of a high frequency band and high transmission 
loss, and a problem may be caused when an NR RRC is 
transmitted. To solve this problem, an NR RRC message 
should be transmitted by using all of interfaces between an 
NR BS and a UE and interfaces between an LTE BS and the 
UE. 

For example, when NR BS addition is required, the LTE 
BS 500 transmits ( or calculates and then transmits) an NR 
BS key (e.g., NR-KeNB) to the NR BS 550. The NR BS 550 5 

selects an integrity protection algorithm and/or a ciphering 
algorithm. Then, the selected integrity protection algorithm 
and/or the ciphering algorithm ( or identification information 
for the integrity protection algorithm and/or the ciphering 
algorithm) by which the NR-splitSRBl is serviced to the UE 10 

510 are transmitted to the UE 510 through the LTE BS 500. 
The LTE BS 500 (or NR BS 550) indicates a counter (SCG 
counter or NR counter) for the UE 510 counting a key value 
associated with the NR-splitSRBl. The UE 510 counts an 

15 
NR BS key. The UE 510 counts a key value (NR-KRRCint, 
NR-KRRcenc) associated with an NR-SRBl. The UE 510 
configures a lower layer (PDCP or L2 entity over the NR) to 
apply an integrity protection algorithm, ciphering algorithm, 
NR-KRRCint, NR-KRRCenc" 

On the contrary, it may be preferable to transmitting some 
20 UL or DL RRC messages first through the LTE BS for 

reliability. As another example, the NR BS 550 may indicate infor­
mation for configuring the NR-splitSRBl to the LTE BS 
500. As described above, the LTE BS 500 may not under­
stand an NR RRC container/NR RRC IEs of the NR BS 550. 
Accordingly, the NR BS 550 may contain information for 25 

indicating the LTE BS 500 to configure the NR-splitSRBl in 

FIG. 6 is a diagram illustrating a dual connectivity SRS 
configuration according to further another embodiment of 
the present disclosure. 

Referring to FIG. 6, for example, when LTE-NR dual 
connectivity ( or when configuring an NR addition radio 
resource) is configured in a UE 610, an LTE BS 600 may 
configure an SRB (e.g., SRBl type) capable of the UE 610 
using all of the LTE BS 600 and an NR BS 650. The SRB 

a signaling message over interfaces between the NR BS 550 
and the LTE BS 500. When receiving information for 
indicating to configure the NR-splitSRBl, the LTE BS 500 
may indicate information for configuring the NR-splitSRBl 
to the UE 510. The LTE BS 500 may indicate that the UE 
510 should preferentially process the NR-splitSRBl over a 
DRB. For example, a specific logical channel identification 
information (logicalchanne!Identity) value may be desig­
nated to the NR-splitSRBl. The UE 510 should preferen­
tially process a logical channel designated as the NR­
splitSRBl over a DRB. As another example, an logical 
channel identification information (logicalchanne!Identity) 
value (for example, 1) identical to the SRBl may be 
designated to the NR-splitSRBl. As another example, infor­
mation for processing with a priority identical to the SRBl 
may be indicated to the NR-splitSRB 1. As another example, 
information for indicating a signaling bearer is may be 
indicated to the NR-splitSRBl. As another example, infor­
mation for processing with logical channel identification 
information (logicalchanne!Identity) value different from 
the SRBl is designated to the NR-splitSRBl, but informa­
tion for processing with a priority identical to the SRB 1 may 

30 capable of using all of the LTE BS 600 and the NR BS 650, 
that is, a signaling radio bearer configured such that the LTE 
BS can use all of the LTE BS and the NR BS is, for 
convenience of description, hereinafter, referred to as an 
LTE-splitSRBl. The establishment of LTE-splitSRBl 

35 should be configured through an RRC reconfiguration con­
figured through an RRC reconfiguration message configur­
ing (reconfiguring) LTE-NR dual connectivity (configuring 
an NR addition radio resource). 

It is required to perform integrity protection and ciphering 
40 for all RRC messages over the LTE-splitSRBl. 

To do this, for the LTE-splitSRBl, it is required to always 
activate security from the start. The NR BS 600 is required 
not to establish this bearer before activating security. The 
LTE BS 600 is required not to request NR BS addition 

45 before activating security. The NR BS 650 may establish an 
NR configuration for the LTE-splitSRBl according to indi­
cation information included in an NR BS addition request of 
the LTE BS 600. 

be indicated. For example, logical channel identification 
information identical to the SRBl may be included. As 50 

another example, an SRB identification information (SRB­
identity) value (for example, 1) identical to the SRBl may 
be designated to the NR-splitSRBl. As another example, a 
logical channel configuration (e.g., priority(! or 2), priori­
tisedBitRate(infinite )) value identical or similar to the SRB 1 55 

may be designated to the NR-splitSRBl. As another 
example, logical channel identification information identical 
to the SRBl is included, but information for the UE iden­
tifying an entity for the NR-split SRBl may be included. 

As another example, logical channel identification infor- 60 

mation different from the SRBl is included, but logical 
channel identification information identical to the SRBl 
may be included. 

4. SRB Configuration Through an LTE BS and an NR BS 
The NR may include radio communication features dif- 65 

ferent from the LTE, and an LTE BS may not understand an 
RRC message generated by the NR BS. 

For example, when requesting NR BS addition, the LTE 
BS 600 transmits information for indicating to configure the 
LTE-splitSRBl to the NR BS 650. The NR BS 650 transmits 
information for configuring an NR part of the LTE­
splitSRBl (for example, one or more of logaicalchannel­
config, logicalchannelldentity and rlcconfig) to a UE 610 
through the LTE BS 600. As another example, the NR BS 
650 may indicate information for identifying a configuration 
of the LTE-splitSRBl to the LTE BS 600. As described 
above, the LTE BS 600 may not understand an NR RRC 
container/NR RRC IEs of the NR BS 650. Accordingly, the 
NR BS 650 may contain indication information for identi­
fying an LTE-splitSRBl configuration to the LTE BS 600 in 
a signaling message over interfaces between the NR BS 650 
and the LTE BS 600. When receiving information for 
indicating to configure the LTE-splitSRBl, the LTE BS 600 
may indicate information for configuring an LTE part of the 
LTE-splitSRBl to the UE 610. The LTE BS 600 should 
preferentially process the LTE-SRBl over a DRB. For 
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example, a specific logical channel identification informa­
tion (logicalchannelldentity) value may be designated to the 
LTE-splitSRBl. It can be defined that the UE 610 should 
preferentially process a logical channel designated as the 
LTE-splitSRBl over a DRB. As another example, a logical 5 

channel identification information (logicalchannelldentity) 
value (for example, 1) identical to the SRBl may be 
designated to the LTE-splitSRBl, or which may include 
SRBl or SRB2. 

24 
Referring to FIG. 7, a UE 700 configuring dual connec­

tivity may include a controller 710 adding and configuring 
a secondary BS signaling radio bearer (SRB), a receiver 730 
configured to receive a radio resource control (RRC) mes­
sage including radio resource configuration information on 
a secondary BS or a secondary cell group through the 
secondary BS SRB, and a transmitter 720 configured to 
transmit a failure information message to a master BS in 
case the UE is unable to comply with the radio resource 

10 configuration information included the RRC message. The NR BS 650 should preferentially process the LTE­
splitSRB 1 over a DRB. For example, a specific logical 
channel identification information (logicalchannelldentity) 
value may be designated to the LTE-splitSRB 1. The UE 610 
should preferentially process a logical channel designated as 
the LTE-splitSRBl over a DRB. As another example, a 
logical channel identification information (logicalchannell­
dentity) value (for example, 1) identical to the SRBl may be 
designated to the LTE-splitSRBl, or which may be com­
prised of SRBl or SRB2. As another example, information 
for indicating to process with a priority identical to the SRB 1 20 

may be indicated to the LTE-splitSRBl. As another 
example, information for indicating that this is a signaling 
bearer is may be indicated to the LTE-splitSRB 1. As another 
example, a SRB identification information (SRB-identity) 
value (for example, 1) identical to the SRBl may be 
designated to the LTE-splitSRBl. As another example, a 
logical channel configuration (e.g., priority(! or 2), priori­
tisedBitRate(infinite )) value identical or similar to the SRB 1 
may be designated to the LTE-splitSRBl. As another 
example, the LTE-splitSRBl may be processed along with 
the SRB 1, and therefore a separate configuration may not be 
necessary. As another example, logical channel identifica­
tion information identical to the SRBl is included, but 
information for the UE identifying an entity for the LTE­
split SRBl may be included. 

As another example, logical channel identification infor­
mation different from the SRBl is included, but logical 
channel identification information identical to the SRBl 
may be included. 

In this case, the LTE BS 600 may indicate to the UE 
information for indicating a route ofRRC signaling message 
in a PDCP entity as the LTE BS 600 and the NR BS 650 (or 
the LTE BS 600 and the NR BS 650 and two BSs). 

For example, the controller 710 may add and configure a 
secondary BS SRB in the UE. As described above, the 
secondary BS denotes a NR BS. The master BS and the 
secondary BS are BSs using radio access technologies 

15 different from each other, and the master BS may be an eNB 
and the secondary BS may be a gNB. Meanwhile, the 
addition of a secondary BS SRB may be determined by the 
secondary BS. That is, the secondary BS may determine 
whether to add a secondary BS SRB to the UE. 

When a master BS performs a secondary BS addition 
procedure, the controller 710 may configure a secondary BS 
SRB. In addition, the controller 710 configures a secondary 
BS radio resource using a secondary BS SRB needed for 
performing embodiments described above, and controls 

25 overall operations of the UE 700 according to whether radio 
resource configuration is successful. 

For example, the receiver 730 may receive radio resource 
configuration information on the secondary BS through the 
additionally configured secondary BS SRB. As another 

30 example, the receiver 730 may receive radio resource con­
figuration information on the secondary cell group through 
the secondary BS SRB. The radio resource configuration 
information on the secondary BS or the secondary cell group 

35 

may be received being included in an RRC message. 
Here, the secondary cell group (SCG) denotes one or 

more cells associated with the secondary BS, and one or 
more cells associated with the master BS may referred to as 
a master cell group. That is, when configuring the dual 
connectivity, the UE may use one cell of each BE or a 

40 plurality of cells controlled by each cell. 
Meanwhile, the controller 710 may comply with, in the 

UE, a secondary BS or a secondary cell group by using the 
received radio resource configuration information. It may 
not be possible to configure dual connectivity by using the 

45 received radio resource configuration information due to any 
reason. In this case, the transmitter 720 may transmit a 
failure information message to the master BS, and therefore 
may inform it of dual connectivity configuration failure of 
the UE. 

Hereinbefore, methods for configuring an SRB when a 
UE configures dual connectivity using the LTE BS and the 
NR BS according to embodiments have been described. 
Furthermore, methods for receiving radio resource configu­
ration information for a UE configuring dual connectivity 
and methods for processing configuration failure or configu­
ration success when a radio resource is configured by using 50 

radio resource configuration information according to 
embodiments have been described. 

In addition, in case the UE is unable to comply with the 
radio resource configuration included in an RRC message 
and therefore fails to the secondary BS radio resource 
configuration, the radio resource on the secondary BS or the 
secondary cell group may be suspended. For example, the 

55 radio resource on the secondary BS or the secondary cell 
group, which is to be suspended, may be at least one of a 
secondary cell group data radio bearer (DRB), a secondary 
cell group SRB, a part of a secondary cell group of a split 

As discussed above, according to embodiments of the 
present disclosure, radio resource control signaling may be 
provided for LTE-NR dual connectivity operation support­
ing tight interworking between the LTE and the NR. In 
addition, according to embodiments of the present disclo­
sure, an effective radio connection failure process may be 
effectively performed in a signaling process between an LTE 
BS and an NR BS and/or between a UE and any of the LTE 60 

BS and the NR BS. 
Hereinafter, configurations of a UE and a BS capable of 

performing a part or all of the embodiments described with 
reference to FIGS. 1 to 6 will be discussed with reference to 
the drawings. 

FIG. 7 is a block diagram illustrating a UE according to 
some embodiments of the present disclosure. 

DRB, and a part of a secondary cell group of a split SRB. 
In addition, the failure information message transmitted to 

the master BS may include cause information on the sec­
ondary BS radio resource configuration failure. 

In this case, the secondary BS may identify this by 
receiving information on the secondary BS radio resource 

65 configuration failure from the master BS. 
Meanwhile, if the UE successfully complies with the 

received radio resource configuration information, and the 
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radio resource configuration is performed, the transmitter 
720 may transmit confirmation information on radio 
resource configuration success to the secondary BS through 
the secondary BS SRB. 

26 
cell group SRB, a part of a secondary cell group of a split 
DRB, and a part of a secondary cell group of a split SRB. 
Through operations described above, a UE can configure 
dual connectivity by using a plurality of BSs that use radio 

In addition, the receiver 730 is configured to receive DL 
control information and data, messages from the BS through 
a corresponding channel. The transmitter 720 is configured 

5 access network technologies different from one another. 

to transmit UL control information and data, messages to the 
BS through a corresponding channel. 

In addition, the controller 810 configures a secondary BS 
radio resource using a secondary BS SRB needed for 
performing embodiments described above in a UE, and 
controls overall operations of a BS 800 for providing radio 

FIG. 8 is a block diagram illustrating a BS according to 
some embodiments of the present disclosure. 

10 resource control signaling for LTE-NR dual connectivity 
operations supporting tight interworking between LTE and 
NR according to whether the UE successfully complies with 
radio resource configuration. 

Referring to FIG. 8, a secondary BS controlling dual 
connectivity of a UE includes a controller 810 configured to 
determine to add a secondary BS signaling radio bearer 
(SRB) to a UE, a transmitter 820 configured to transmit a 
radio resource control (RRC) message including radio 
resource configuration information on a secondary BS or a 
secondary cell group to the UE through the secondary BS 
SRB, and a receiver 830 configured to receive a response 
message for a radio resource configuration through the 20 

secondary BS SRB if the UE successfully complies with the 
radio resource on the secondary BS. In this case, the UE may 
configure dual connectivity by using the master BS and the 
secondary BS. 

In addition, the transmitter 820 and the receiver 830 are 
15 configured to transmit or receive signals, messages, data 

required to perform embodiments described above to or 
from the UE and a master BS. 

As described above, the secondary BS denotes a NR BS. 25 

Meanwhile, the addition of the secondary BS SRB may be 
determined by the secondary BS. That is, the controller 810 
may determine whether to add a secondary BS SRB to the 
UE. When a master BS performs a secondary BS addition 
procedure, the UE may add a secondary BS SRB. The 30 

master BS and the secondary BS area BSs using radio access 
technologies different from each other, and the master BS 
may be an eNB and the secondary BS may be a gNB. 

Meanwhile, the transmitter 820 may transmit radio 
resource configuration information on the secondary BS 35 

through the additionally configured secondary BS SRB. As 
another example, the transmitter 820 may transmit radio 
resource configuration information on the secondary cell 
group through the secondary BS SRB. The radio resource 
configuration information on the secondary BS or the sec- 40 

ondary cell group may be transmitted being included in an 
RRC message. 

Here, the secondary cell group (SCG) denotes one or 
more cells associated with the secondary BS, and one or 
more cells associated with the master BS may referred to as 45 

a master cell group. That is, when configuring the dual 
connectivity, the UE may use one cell of each BE or a 
plurality of cells controlled by each cell. 

It may not be possible to configure dual connectivity by 
using the received radio resource configuration information 50 

due to any reason. In this case, the UE may transmit a failure 
information message to the master BS, and therefore may 
inform it of dual connectivity configuration failure of the 
UE. The failure information message transmitted to the 
master BS may include cause information on the secondary 55 

BS radio resource configuration failure. In this case, the 
receiver 830 may identify this by receiving information on 
the secondary BS radio resource configuration failure from 
the master BS. 

The standardized specifications or standard documents 
related to the embodiments described above constitute a part 
of the present disclosure. Accordingly, it should be con­
strued that the incorporation of the content of the standard-
ized specifications and part of the standard documents into 
the detailed description and claims is included within the 
scope of the present disclosure. 

Although a preferred embodiment of the present disclo­
sure has been described for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. Therefore, exemplary aspects of the 
present disclosure have not been described for limiting 
purposes, but to describe the embodiments, the therefore, the 
scope of the present disclosure shall not be limited to such 
embodiments. The various embodiments described above 
can be combined to provide further embodiments. These and 
other changes can be made to the embodiments in light of 
the above-detailed description. In general, in the following 
claims, the terms used should not be construed to limit the 
claims to the specific embodiments disclosed in the speci-
fication and the claims, but should be construed to include 
all possible embodiments along with the full scope of 
equivalents to which such claims are entitled. Accordingly, 
the claims are not limited by the disclosure. 

The invention claimed is: 
1. A method of a user equipment for configuring dual 

connectivity, the method comprising: 
adding and configuring a secondary base station signaling 

radio bearer (SRB); 
receiving from a secondary base station, a radio resource 

control (RRC) message including radio resource con­
figuration information on the secondary base station or 
a secondary cell group through the secondary base 
station SRB; and 

transmitting a failure information message to a master 
base station in case the user equipment is unable to 
comply with the radio resource configuration informa­
tion included in the RRC message, 

wherein the addition of the secondary base station SRB is 
determined by the secondary base station. In addition, in case the UE is unable to comply with the 60 

radio resource configuration included in an RRC message 
and therefore fails to the secondary BS radio resource 
configuration, the radio resource on the secondary BS or the 
secondary cell group may be suspended. For example, the 
radio resource on the secondary BS or the secondary cell 
group, which is to be suspended, may be at least one of a 
secondary cell group data radio bearer (DRB), a secondary 

2. The method according to claim 1, wherein the master 
base station and the second base station are base stations 
using radio access technologies different from each other. 

3. The method according to claim 1, wherein the addition 
65 of the secondary base station SRB is configured when the 

master base station performs a secondary base station addi­
tion procedure. 
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4. The method according to claim 1, wherein, in case the 
user equipment is unable to comply with the radio resource 
configuration information included in the RRC message and 
therefore fails to a secondary BS radio resource configura­
tion, a radio resource on the secondary base station or the 5 

secondary cell group is suspended. 
5. The method according to claim 4, wherein the radio 

resource on the secondary base station or the secondary cell 
group includes at least one of a secondary cell group data 
radio bearer (DRB), a secondary cell group SRB, a part of 10 

a secondary cell group of a split DRB, and a part of a 
secondary cell group of a split SRB. 

6. The method according to claim 1, wherein the failure 
information message includes cause information on the 
secondary base station radio resource configuration failure. 15 

7. A meth?~ of a secondary base station for controlling 
~ual connect1v1ty of a user equipment, the method compris­
mg: 

determining, by the secondary base station, to add a 
secondary base station signaling radio bearer (SRB) to 20 

the user equipment; 
transmitting a radio resource control (RRC) message 

including radio resource configuration information on 
the secondary base station or a secondary cell group to 
the user equipment through the secondary base station 25 

SRB; and 

28 
10. A user equipment for configuring dual connectivity 

the user equipment comprising: ' 
a controller configured to add and configure a secondary 

bas~ station signaling radio bearer (SRB); 
a receiver configured to receive from a secondary base 

station, a radio resource control (RRC) message includ­
ing radio resource configuration information on the 
secondary base station or a secondary cell group 
through the secondary base station SRB; and 

a transmitter configured to transmit a failure information 
message to a master base station in case the user 
equipment is unable to comply with the radio resource 
configuration information included in the RRC mes­
sage, 

wherein the addition of the secondary base station SRB is 
determined by the secondary base station. 

11. The user equipment according to claim 10, wherein 
the master base station and the secondary base station are 
base stations using radio access technologies different from 
each other. 

12. The user equipment according to claim 10, wherein 
the addition of the secondary base station SRB is configured 
when the master base station performs a secondary base 
station addition procedure. 

13. The user equipment according to claim 10, wherein, in 
case the user equipment is unable to comply with the radio 
resource configuration information included in the RRC 
message and fails to a secondary BS radio resource con­
figuration, a radio resource on the secondary base station or 

receiving a response message for a radio resource con­
figuration from the user equipment through the second­
ary BS SRB if the UE successfully complies with a 
radio resource on the secondary base station, 30 the secondary cell group is suspended. 

wherein the user equipment configures dual connectivity 
by using a master base station and the secondary base 
station. 

8. The method according to claim 7, wherein the master 
base station and the secondary base station are base stations 
using radio access technologies different from each other. 

9. The method according to claim 7, wherein, in case the 
user equipment is unable to comply with the radio resource 
configuration information included in the RRC message, the 
user equipment is configured to transmit a failure informa­
tion message to the master base station. 

14. 1:he user equipment according to claim 13, wherein 
the rad10 resource on the secondary base station or the 
secondary cell group includes at least one of a secondary cell 
group data radio bearer (DRB), a secondary cell group SRB, 

35 a part of a secondary cell group of a split DRB, and a part 
of a secondary cell group of a split SRB. 

15. The user equipment according to claim 10, wherein 
the failure information message includes cause information 
on the secondary base station radio resource configuration 

40 failure. 

* * * * * 




