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(57) ABSTRACT 

A method and apparatus for transmitting a secondary eNB 
(SeNB) release request message in a wireless communication 
system is provided. A master evolved NodeB (MeNB) of dual 
connectivity receives a message including a cause, which 
indicates that a user equipment (UE) has not successfully 
applied a secondary cell group (SCG) configuration, from the 
UE, and transmit the SeNB Release Request message includ­
ing the cause to a SeNB. 
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FIG. 1 
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FIG. 3 
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FIG. 4 
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FIG. 8 
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FIG. 10 
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METHOD AND APPARATUS FOR 
NOTIFYING OF SERVICE RELEASE FOR 

DUAL CONNECTIVITY IN WIRELESS 
COMMUNICATION SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the benefit of priority of 
U.S. Provisional application No. 62/034,791 filed on Aug. 8, 
2014, which is incorporated by reference in its entirety 
herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to wireless communi­
cations, and more particularly, to a method and apparatus for 
notifying a radio resource control (RRC) connection error 
and service release for dual connectivity in a wireless com­
munication system. 
[0004] 2. Related Art 
[0005] Universal mobile telecommunications system 
(UMTS) is a 3rd generation (3G) asynchronous mobile com­
munication system operating in wideband code division mul­
tiple access (WCDMA) based on European systems, global 
system for mobile communications (GSM) and general 
packet radio services (GPRS). The long-term evolution (LTE) 
ofUMTS is under discussion by the 3rd generation partner­
ship project (3GPP) that standardized UMTS. 
[0006] The 3GPP LTE is a technology for enabling high­
speed packet communications. Many schemes have been pro­
posed for the LTE objective including those that aim to reduce 
user and provider costs, improve service quality, and expand 
and improve coverage and system capacity. The 3GPP LTE 
requires reduced cost per bit, increased service availability, 
flexible use of a frequency band, a simple structure, an open 
interface, and adequate power consumption of a terminal as 
an upper-level requirement. 

[0007] Small cells using low power nodes are considered 
promising to cope with mobile traffic explosion, especially 
for hotspot deployments in indoor and outdoor scenarios. A 
low-power node generally means a node whose transmission 
power is lower than macro node and base station (BS) classes, 
for example pico and femto evolved NodeB (eNB) are both 
applicable. Small cell enhancements for evolved UMTS ter­
restrial radio access (E-UTRA) and evolved UMTS terrestrial 
radio access network (E-UTRAN) will focus on additional 
functionalities for enhanced performance in hotspot areas for 
indoor and outdoor using low power nodes. 

[0008] One of potential solutions for small cell enhance­
ment, dual connectivity has been discussed. Dual connectiv­
ity is used to refer to operation where a given UE consumes 
radio resources provided by at least two different network 
points connected with non-ideal backhaul. Furthermore, each 
eNB involved in dual connectivity for a UE may assume 
different roles. Those roles do not necessarily depend on the 
eNB's power class and can vary among UEs. Dual connec­
tivity may be one of potential solutions for small cell 
enhancement. 

[ 0009] A secondary eNB (Se NB) may be added or modified 
for dual connectivity. But in some situations, a SeNB cannot 
be added or modified, due to e.g. capability ofUE or wrong 
radio resource control (RRC) configuration of the SeNB. In 
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this case, a cause indicating that the SeNB cannot be added or 
modified needs to be forwarded from the UE to the SeNB. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a method and appa­
ratus for notifying a radio resource control (RRC) connection 
error and service release for dual connectivity in a wireless 
communication system. The present invention provides a 
method and apparatus for transmitting a secondary evolved 
NodeB (SeNB) release request message with a cause. 
[0011] In an aspect, a method for transmitting, by a master 
evolved NodeB (MeNB), a secondary eNB (SeNB) release 
request message in a wireless communication system is pro­
vided. The method includes receiving a message including a 
cause, which indicates that a user equipment (UE) has not 
successfully applied a secondary cell group (SCG) configu­
ration, from the UE, and transmitting the SeNB Release 
Request message including the cause to a SeNB. 
[0012] The cause may be included in the SeNB Release 
Request message via a cause information element (IE). 
[0013] The cause may be one of "Radio Connection With 
UE Lost" or "Failure in the Radio Interface Procedure". 
[0014] The SeNB Release Request message may include a 
data forwarding address for SCG bearer option or split bearer 
option. 
[0015] The data forwarding address may include E-UT­
RAN radio access bearer identifier (E-RAB ID). 
[0016] The data forwarding address may include downlink/ 
uplink (DL/UL) forwarding GPRS tunneling protocol (GTP) 
tunnel endpoint. 
[0017] The SeNB Release Request message may indicate 
releasing all of SCG bearers or split bearers. 
[0018] The method may further include deciding to release 
all of SCG bearers or split bearers. 
[0019] The message may be one of a radio resource control 
(RRC) connection reestablishment request message or a RRC 
connection reconfiguration complete message. 
[0020] The method may further include receiving a SeNB 
Release Request Acknowledge message with information on 
a protocol data unit (PDU) delivery status from the SeNB. 
[0021] The method may further include receiving a 
sequence number (SN) Status Transfer message from the 
SeNB. 
[0022] The method may further include receiving data for­
warded from the SeNB. 
[0023] The method may further include performing a path 
update procedure to a mobility management entity (MME). 
[0024] The method may further include transmitting a UE 
Context Release message to the SeNB. 
[0025] In another aspect, a master evolved NodeB (MeNB) 
includes a memory, a transceiver, and a processor coupled to 
the memory and the transceiver, and configured to control the 
transceiver to receive a message including a cause, which 
indicates that a user equipment (UE) has not successfully 
applied a secondary cell group (SCG) configuration, from the 
UE, and control the transceiver to transmit a secondary eNB 
(SeNB) Release Request message including the cause to a 
SeNB. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 shows LTE system architecture. 
[0027] FIG. 2 shows a block diagram of architecture of a 
typical E-UTRAN and a typical EPC. 
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[0028] FIG. 3 shows a block diagram of a user plane pro­
tocol stack of an LTE system. 
[0029] FIG. 4 shows a block diagram of a control plane 
protocol stack of an LTE system. 
[0030] FIG. 5 shows an example of a physical channel 
structure. 
[0031] FIG. 6 shows radio protocol architecture for dual 
connectivity. 
[0032] FIG. 7 shows C-plane connectivity of eNBs 
involved in dual connectivity for a certain UE. 
[0033] FIG. 8 shows U-plane connectivity of eNBs 
involved in dual connectivity for a certain UE. 
[0034] FIG. 9 shows an example ofU-plane architecture for 
dual connectivity. 
[0035] FIG. 10 shows another example of U-plane archi­
tecture for dual connectivity. 
[0036] FIG. 11 shows an example of a conventional SeNB 
modification procedure. 
[0037] FIG. 12 shows an example of a SeNB modification 
procedure according to an embodiment of the present inven­
tion. 
[0038] FIG. 13 shows an example of a SeNB addition pro­
cedure according to an embodiment of the present invention. 
[0039] FIG. 14 shows an example ofa method for transmit­
ting a SeNB Release Request message according to an 
embodiment of the present invention. 
[0040] FIG. 15 shows a wireless communication system to 
implement an embodiment of the present invention. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[0041] The technology described below can be used in 
various wireless communication systems such as code divi­
sion multiple access (CDMA), frequency division multiple 
access (FDMA), time division multiple access (TDMA), 
orthogonal frequency division multiple access (OFDMA), 
single carrier frequency division multiple access (SC­
FDMA), etc. The CDMA can be implemented with a radio 
technology such as universal terrestrial radio access (UTRA) 
or CDMA-2000. The TDMA can be implemented with a 
radio technology such as global system for mobile commu­
nications (GSM)/general packet ratio service (GPRS)/en­
hanced data rate for GSM evolution (EDGE). The OFDMA 
can be implemented with a radio technology such as institute 
of electrical and electronics engineers (IEEE) 802 .11 (Wi-F i ), 
IEEE 802.16 (WiMAX), IEEE 802-20, evolved UTRA 
(E-UTRA), etc. IEEE 802.16m is an evolution ofIEEE 802. 
16e, and provides backward compatibility with an IEEE 802. 
16-based system. The UTRA is a part of a universal mobile 
telecommunication system (UMTS). 3rd generation partner­
ship project (3GPP) long term evolution (LTE) is a part of an 
evolved UMTS (E-UMTS) using the E-UTRA. The 3GPP 
LTE uses the OFDMA in downlink and uses the SC-FD MA in 
uplink. LTE-advance (LTE-A) is an evolution of the 3GPP 
LTE. 
[0042] For clarity, the following description will focus on 
the LTE-A. However, technical features of the present inven­
tion are not limited thereto. 
[0043] FIG.1 shows LTE system architecture. The commu­
nication network is widely deployed to provide a variety of 
communication services such as voice over Internet protocol 
(VoIP) through IMS and packet data. 
[0044] Referring to FIG. 1, the LTE system architecture 
includes one or more user equipment (UE; 10), an evolved-
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UMTS terrestrial radio access network (E-UTRAN) and an 
evolved packet core (EPC). The UE 10 refers to a communi­
cation equipment carried by a user. The UE 10 may be fixed 
or mobile, and may be referred to as another terminology, 
such as a mobile station (MS), a user terminal (UT), a sub­
scriber station (SS), a wireless device, etc. 
[0045] The E-UTRAN includes one or more evolved 
node-B (eNB) 20, and a plurality ofUEs may be located in 
one cell. The eNB 20 provides an end point of a control plane 
and a user plane to the UE 10. The eNB 20 is generally a fixed 
station that communicates with the UE 10 and may be 
referred to as another terminology, such as a base station 
(BS), an access point, etc. One eNB 20 may be deployed per 
cell. 
[0046] Hereinafter, a downlink (DL) denotes communica­
tion from the eNB 20 to the UE 10, and an uplink (UL) 
denotes communication from the UE 10 to the eNB 20. In the 
DL, a transmitter may be a part of the eNB 20, and a receiver 
may be a part of the UE 10. In the UL, the transmitter may be 
a part of the UE 10, and the receiver may be a part of the eNB 
20. 
[0047] The EPC includes a mobility management entity 
(MME) and a system architecture evolution (SAE) gateway 
(S-GW). The MME/S-GW 30 may be positioned at the end of 
the network and connected to an external network. For clarity, 
MME/S-GW 30 will be referred to herein simply as a "gate­
way," but it is understood that this entity includes both the 
MME and S-GW. 
[0048] The MME provides various functions including 
non-access stratum (NAS) signaling to eNBs 20, NAS sig­
naling security, access stratum (AS) security control, inter 
core network (CN) node signaling for mobility between 
3GPP access networks, idle mode UE reachability (including 
control and execution of paging retransmission), tracking 
area list management (for UE in idle and active mode), packet 
data network (PDN) gateway (P-GW) and S-GW selection, 
MME selection for handovers with MME change, serving 
GPRS support node (SGSN) selection for handovers to 2G or 
3G 3GPP access networks, roaming, authentication, bearer 
management functions including dedicated bearer establish­
ment, support for public warning system (PWS) (which 
includes earthquake and tsunami warning system (ETWS) 
and commercial mobile alert system (CMAS)) message 
transmission. The S-GW host provides assorted functions 
including per-user based packet filtering (by e.g., deep packet 
inspection), lawful interception, UE Internet protocol (IP) 
address allocation, transport level packet marking in the DL, 
UL and DL service level charging, gating and rate enforce­
ment, DL rate enforcement based on access point name 
aggregate maximum bit rate (APN-AMBR). 
[0049] Interfaces for transmitting user traffic or control 
traffic may be used. The UE 10 is connected to the eNB 20 via 
a Uu interface. The eNBs 20 are connected to each other via 
an X2 interface. Neighboring eNBs may have a meshed net­
work structure that has the X2 interface. A plurality of nodes 
may be connected between the eNB 20 and the gateway 30 via 
an Sl interface. 
[0050] FIG. 2 shows a block diagram of architecture of a 
typical E-UTRAN and a typical EPC. Referring to FIG. 2, the 
eNB 20 may perform functions of selection for gateway 30, 
routing toward the gateway 30 during a radio resource control 
(RRC) activation, scheduling and transmitting of paging mes­
sages, scheduling and transmitting of broadcast channel 
(BCH) information, dynamic allocation of resources to the 
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UEs 10 in both UL and DL, configuration and provisioning of 
eNB measurements, radio bearer control, radio admission 
control (RAC), and connection mobility control in LTE_AC­
TIVE state. In the EPC, and as noted above, gateway 30 may 
perform functions of paging origination, LTE_IDLE state 
management, ciphering of the user plane, SAE bearer control, 
and ciphering and integrity protection ofNAS signaling. 
[0051] FIG. 3 shows a block diagram of a user plane pro­
tocol stack of an LTE system. FIG. 4 shows a block diagram 
of a control plane protocol stack of an LTE system. Layers of 
a radio interface protocol between the UE and the E-UTRAN 
may be classified into a first layer (Ll ), a second layer (L2), 
and a third layer (L3) based on the lower three layers of the 
open system interconnection (OSI) model that is well-known 
in the communication system. 
[0052] A physical (PHY) layer belongs to the L1. The PHY 
layer provides a higher layer with an information transfer 
service through a physical channel. The PHY layer is con­
nected to a medium access control (MAC) layer, which is a 
higher layer of the PHY layer, through a transport channel. A 
physical channel is mapped to the transport channel. Data 
between the MAC layer and the PHY layer is transferred 
through the transport channel. Between different PHY layers, 
i.e., between a PHY layer of a transmission side and a PHY 
layer of a reception side, data is transferred via the physical 
channel. 
[0053] A MAC layer, a radio link control (RLC) layer, and 
a packet data convergence protocol (PDCP) layer belong to 
the L2. The MAC layer provides services to the RLC layer, 
which is a higher layer of the MAC layer, via a logical chan­
nel. The MAC layer provides data transfer services on logical 
channels. The RLC layer supports the transmission of data 
with reliability. Meanwhile, a function of the RLC layer may 
be implemented with a functional block inside the MAC 
layer. In this case, the RLC layer may not exist. The PDCP 
layer provides a function of header compression function that 
reduces unnecessary control information such that data being 
transmitted by employing IP packets, such as IPv4 or IPv6, 
can be efficiently transmitted over a radio interface that has a 
relatively small bandwidth. 
[0054] A radio resource control (RRC) layer belongs to the 
L3. The RLC layer is located at the lowest portion of the L3, 
and is only defined in the control plane. The RRC layer 
controls logical channels, transport channels, and physical 
channels in relation to the configuration, reconfiguration, and 
release of radio bearers (RBs). The RB signifies a service 
provided the L2 for data transmission between the UE and 
E-UTRAN. 
[0055] Referring to FIG. 3, the RLC and MAC layers (ter­
minated in the eNB on the network side) may perform func­
tions such as scheduling, automatic repeat request (ARQ), 
and hybrid ARQ (HARM). The PDCP layer (terminated in 
the eNB on the network side) may perform the user plane 
functions such as header compression, integrity protection, 
and ciphering. 
[0056] Referring to FIG. 4, the RLC and MAC layers (ter­
minated in the eNB on the network side) may perform the 
same functions for the control plane. The RRC layer (termi­
nated in the eNB on the network side) may perform functions 
such as broadcasting, paging, RRC connection management, 
RB control, mobility functions, and UE measurement report­
ing and controlling. The NAS control protocol (terminated in 
the MME of gateway on the network side) may perform 
functions such as a SAE bearer management, authentication, 
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LTE_IDLE mobility handling, paging origination in LTE_ 
IDLE, and security control for the signaling between the 
gateway and UE. 

[0057] FIG. 5 shows an example of a physical channel 
structure. A physical channel transfers signaling and data 
between PHY layer of the UE and eNB with a radio resource. 
A physical channel consists of a plurality of subframes in time 
domain and a plurality of subcarriers in frequency domain. 
One subframe, which is 1 ms, consists of a plurality of sym­
bols in the time domain. Specific symbol( s) of the subframe, 
such as the first symbol of the subframe, may be used for a 
physical downlink control channel (PDCCH). The PDCCH 
carries dynamic allocated resources, such as a physical 
resource block (PRB) and modulation and coding scheme 
(MCS). 

[0058] A DL transport channel includes a broadcast chan­
nel (BCH) used for transmitting system information, a paging 
channel (PCH) used for paging a UE, a downlink shared 
channel (DL-SCH) used for transmitting user traffic or con­
trol signals, a multicast channel (MCH) used for multicast or 
broadcast service transmission. The DL-SCH supports 
HARQ, dynamic link adaptation by varying the modulation, 
coding and transmit power, and both dynamic and semi-static 
resource allocation. The DL-SCH also may enable broadcast 
in the entire cell and the use ofbeamforming. 

[0059] A UL transport channel includes a random access 
channel (RACH) normally used for initial access to a cell, a 
uplink shared channel (UL-SCH) for transmitting user traffic 
or control signals, etc. The UL-SCH supports HARQ and 
dynamic link adaptation by varying the transmit power and 
potentially modulation and coding. The UL-SCH also may 
enable the use ofbeamforming. 

[0060] The logical channels are classified into control 
channels for transferring control plane information and traffic 
channels for transferring user plane information, according to 
a type of transmitted information. That is, a set of logical 
channel types is defined for different data transfer services 
offered by the MAC layer. 

[0061] The control channels are used for transfer of control 
plane information only. The control channels provided by the 
MAC layer include a broadcast control channel (BCCH), a 
paging control channel (PCCH), a common control channel 
(CCCH), a multicast control channel (MCCH) and a dedi­
cated control channel (DCCH). The BCCH is a downlink 
channel for broadcasting system control information. The 
PCCH is a downlink channel that transfers paging informa­
tion and is used when the network does not know the location 
cell of a UE. The CCCH is used by UEs having no RRC 
connection with the network. The MCCH is a point-to-mul­
tipoint downlink channel used for transmitting multimedia 
broadcast multicast services (MBMS) control information 
from the network to a UE. The DCCH is a point-to-point 
bi-directional channel used by UEs having an RRC connec­
tion that transmits dedicated control information between a 
UE and the network. 

[0062] Traffic channels are used for the transfer of user 
plane information only. The traffic channels provided by the 
MAC layer include a dedicated traffic channel (DTCH) and a 
multicast traffic channel (MTCH). The DTCH is a point-to­
point channel, dedicated to one UE for the transfer of user 
information and can exist in both uplink and downlink. The 
MTCH is a point-to-multipoint downlink channel for trans­
mitting traffic data from the network to the UE. 
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[0063] Uplink connections between logical channels and 
transport channels include the DCCH that can be mapped to 
the UL-SCH, the DTCH that can be mapped to the UL-SCH 
and the CCCH that can be mapped to the UL-SCH. Downlink 
connections between logical channels and transport channels 
include the BCCH that can be mapped to the BCH or DL­
SCH, the PCCH that can be mapped to the PCH, the DCCH 
that can be mapped to the D L-SCH, and the DTCH that can be 
mapped to the DL-SCH, the MCCH that can be mapped to the 
MCH, and the MTCH that can be mapped to the MCH. 
[0064] An RRC state indicates whether an RRC layer of the 
UE is logically connected to an RRC layer of the E-UTRAN. 
The RRC state may be divided into two different states such 
as an RRC idle state (RRC_IDLE) and an RRC connected 
state (RRC_CONNECTED). In RRC_IDLE, the UE may 
receive broadcasts of system information and paging infor­
mation while the UE specifies a discontinuous reception 
(DRX) configured by NAS, and the UE has been allocated an 
identification (ID) which uniquely identifies the UE in a 
tracking area and may perform public land mobile network 
(PLMN) selection and cell re-selection. Also, in RRC_IDLE, 
no RRC context is stored in the eNB. 
[0065] In RRC_CONNECTED, the UE has an E-UTRAN 
RRC connection and a context in the E-UTRAN, such that 
transmitting and/or receiving data to/from the eNB becomes 
possible. Also, the UE can report channel quality information 
and feedback information to the eNB. In RRC_CON­
NECTED, the E-UTRAN knows the cell to which the UE 
belongs. Therefore, the network can transmit and/or receive 
data to/from UE, the network can control mobility (handover 
and inter-radio access technologies (RAT) cell change order 
to GSM EDGE radio access network (GERAN) with network 
assisted cell change (NACC)) of the UE, and the network can 
perform cell measurements for a neighboring cell. 
[0066] In RRC_IDLE, the UE specifies the paging DRX 
cycle. Specifically, the UE monitors a paging signal at a 
specific paging occasion of every UE specific paging DRX 
cycle. The paging occasion is a time interval during which a 
paging signal is transmitted. The UE has its own paging 
occasion. A paging message is transmitted over all cells 
belonging to the same tracking area. If the UE moves from 
one tracking area (TA) to another TA, the UE will send a 
tracking area update (TAU) message to the network to update 
its location. 
[0067] Overall architecture and network interface for dual 
connectivity (DC) is described. It may be referred to 3GPP 
TR 36.842 V12.0.0 (2013-12). The E-UTRAN may supports 
dual connectivity operation whereby a multiple RX/TX UE in 
RRC_CONNECTED is configured to utilize radio resources 
provided by two distinct schedulers, located in two eNBs 
connected via a non-ideal backhaul over the X2 interface. The 
overall E-UTRAN architecture described in FIG. 1 is appli­
cable for dual connectivity as well. Two different roles may be 
assumed to eNBs involved in dual connectivity for a certain 
UE: an eNB may either act as a master eNB (MeNB) or as a 
secondary eNB (SeNB). The MeNB is the eNB which termi­
nates at least SI-MME in dual connectivity. The SeNB is the 
eNB that is providing additional radio resources for the UE 
but is not the MeNB in dual connectivity. In dual connectivity 
a UE is connected to one MeNB and one SeNB. 
[0068] FIG. 6 shows radio protocol architecture for dual 
connectivity. In DC, the radio protocol architecture that a 
particular bearer uses depends on how the bearer is setup. 
Three alternatives exist, master cell group (MCG) bearer, 
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secondary cell group (SCG) bearer and split bearer. Referring 
to FIG. 6, those three alternatives are depicted, i.e. in order of 
the MCG bearer, split bearer and SCG bearer from left to 
right. The MCG bearer is a bearer whose radio protocols are 
only located in the MeNB to use MeNB resources only in dual 
connectivity. The SCG bearer is a bearer whose radio proto­
cols are only located in the SeNB to use SeNB resources in 
dual connectivity. The split bearer is a bearer whose radio 
protocols are located in both the MeNB and the SeNB to use 
both MeNB and SeNB resources in dual connectivity. Signal­
ing radio bearers (SRBs) are always of the MCG bearer and 
therefore only use the radio resources provided by the Me NB. 
The MCG is a group of serving cells associated with the 
MeNB, comprising of the primary cell (PCell) and optionally 
one or more secondary cells (SCells) in dual connectivity. The 
SCG is a group of serving cells associated with the SeNB, 
comprising of primary SCell (PSCell) and optionally one or 
more SCells in dual connectivity. DC may also be described 
as having at least one bearer configured to use radio resources 
provided by the SeNB. 
[0069] FIG. 7 shows C-plane connectivity of eNBs 
involved in dual connectivity for a certain UE. Inter-eNB 
control plane signaling for dual connectivity is performed by 
means of X2 interface signaling. Control plane signaling 
towards the MME is performed by means of Sl interface 
signaling. There is only one SI-MME connection per UE 
between the MeNB and the MME. Each eNB should be able 
to handle UEs independently, i.e. provide the PCell to some 
UEs while providing SCell(s) for SCG to others. Each eNB 
involved in dual connectivity for a certain UE owns its radio 
resources and is primarily responsible for allocating radio 
resources of its cells, respective coordination between MeNB 
and SeNB is performed by means ofX2 interface signaling. 
Referring to FIG. 7, the MeNB is C-plane connected to the 
MME via SI-MME, the MeNB and the SeNB are intercon­
nected via X2-C. 
[0070] FIG. 8 shows U-plane connectivity of eNBs 
involved in dual connectivity for a certain UE. U-plane con­
nectivity depends on the bearer option configured. For MCG 
bearers, the MeNB is U-plane connected to the S-GW via 
S 1-U, the SeNB is not involved in the transport of user plane 
data. For split bearers, the MeNB is U-plane connected to the 
S-GWvia Sl-U and in addition, the MeNB and the SeNB are 
interconnected via X2-U. For SCG bearers, the SeNB is 
directly connected with the S-GW via Sl-U. Ifonly MCG and 
split bearers are configured, there is no S 1-U termination in 
the SeNB. 
[0071] FIG. 9 shows an example ofU-plane architecture for 
dual connectivity. U-plane architecture for dual connectivity 
shown in FIG. 9 is the combination of S 1-U that terminates in 
SeNB and independent PDCPs (no bearer split). 
[0072] FIG. 10 shows another example ofU-plane archi­
tecture for dual connectivity. U-plane architecture for dual 
connectivity shown in FIG. 10 is the combination of S 1-U that 
terminates in MeNB, bearer split in MeNB, and independent 
RLCs for split bearers. 
[0073] The corresponding UE architecture may be also 
changed to support the new feature. 
[0074] FIG. 11 shows an example of a conventional SeNB 
modification procedure. The SeNB modification procedure 
may consist ofMeNB initiated SeNB modification procedure 
and SeNB initiated SeNB modification procedure. The 
MeNB initiated SeNB modification procedure is used to 
enable an MeNB to request an SeNB to modify the UE con-
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text at the SeNB. The SeNB initiated SeNB modification 
procedure is used by the SeNB to modify the UE context in 
the SeNB. 
[0075] For the SeNB initiated SeNB modification proce­
dure, in step Sl00, the SeNB may transmit the SeNB Modi­
fication Required message to the Me NB. Alternatively, for the 
MeNB initiated SeNB modification procedure, in step Sll0, 
the MeNB may transmit the SeNB Modification Request 
message to the SeNB. As a response to the SeNB Modifica­
tion Request message, in step Slll, the SeNB may transmit 
the SeNB Modification Request Acknowledge message to the 
MeNB. The RRC context of the SeNB may be included in the 
message from the SeNB to the MeNB, i.e. the SeNB Modi­
fication Required message in step Sl00 or the SeNB Modifi­
cation Request Acknowledge message in step Slll. 
[0076] In step S120, the MeNB transmits the RRCConnec­
tionReconfiguration message to the UE with RRC context of 
the MeNB and SeNB together. More specifically, if the 
received RRCConnectionReconfiguration includes the scg­
Configuration, or if the current UE configuration includes one 
or more split DRBs and the received RRCConnectionRecon­
figuration includes radioResourceConfigDedicated inclu~ing 
drb-ToAddModList, the UE performs SCG reconfigurat10n. 
The scg-Configuration may include the RRC context of the 
MeNB and SeNB. 
[0077] However, upon receiving the RRCConnectionRe­
configuration message with RRC context of the MeNB and 
SeNB, in step S130, failure may happen due to wrong RRC 
reconfiguration of the SeNB. That is, the UE cannot apply 
RRC reconfiguration of the SeNB. In this situation, a scheme 
about how to notify the reason of failure to the SeNB exists. 
More specifically, if the UE is unable to comply with (part of) 
the configuration included in the RRCConnectionReconfigu­
ration message, the UE continues using the configuration 
used prior to the reception of RRCConnectionReconfigura­
tion message, and in step S140, initiates the connection re­
establishment procedure upon which the connection recon­
figuration procedure ends. 
[0078] In step S150, the MeNB transmits the SeNB Recon­
figuration Complete message to the SeNB with a failure 
cause. The purpose of the SeNB reconfiguration completion 
procedure is to provide information to the SeNB whether the 
requested configuration was successfully applied by the UE. 
Based on the received SeNB Reconfiguration Complete mes­
sage with the failure cause, in step S160, the SeNB ini!ia_tes 
the SeNB initiated SeNB release procedure by transm1ttmg 
the SeNB Release Required message to the MeNB. The 
SeNB initiated SeNB release procedure is triggered by the 
SeNB to initiate the release of the resources for a specific UE. 
In step S161, the MeNB transmits the SeNB Release Confirm 
message to the SeNB. 
[0079] In step Sl 70, the SeNB transmits a sequence num­
ber (SN) Status Transfer message to the MeNB. In step S180, 
the data forwarding may start. In step S190, path update 
procedure to the MME may be performed. 
[0080] As described above, failure may happen due to 
wrong RRC reconfiguration of the SeNB. During the SeNB 
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modification procedure as described ~~ove, the SeNB c~nnc_it 
be modified, or during the SeNB add1t10n procedure wh1~h 1s 
not disclosed above, the SeNB cannot be added. When failure 
happens, the failure cause may be forwarded from the UE to 
the SeNB via the MeNB, since the SeNB does not have RRC, 
as shown above in FIG. 10 or 11. 
[0081] However, according to the prior art, signaling waste 
may occur. More specifically, upon performing the RRC con­
nection re-establishment procedure in step S140 of FIG. 11, 
the MeNB may make a decision to release the whole SCG 
bearers. Thus, it may be not necessary for the MeNB to wait 
to receive the SeNB Release Required message from the 
SeNB, like step S160 of FIG. 11. 
[0082] In order to solve the problem described above, a 
method for transmitting a SeNB Release Request message 
according to an embodiment of the present invention is 
described. 
[0083] FIG. 12 shows an exmnple of a SeNB modification 
procedure according to an embodiment of the present inven­
tion. 
[0084] Step S200, S210, S211, S220 and S230 of FIG. 12 
arethesmneas step Sl00, Sll0, Slll, S120 andS130ofFIG. 
11. 
[0085] When failure happens due to wrong RRC reconfigu­
ration of the SeNB, in step S240, the UE may transmit the 
RRCConnectionReestablishmentRequest message to the 
MeNB with a cause value, which indicates that the UE has not 
successfully applied the SCG configuration. The cause value 
may correspond to the reestablishmentCause field in the 
RRCConnectionReestablishmentRequest message, which 
indicates the failure cause that triggered the re-establishment 
procedure. Alternatively, upon receiving the RRCConnec­
tionReconfiguration message from the MeNB in step S241, 
the UE may transmit the RRCConnectionReconfiguration­
Complete message including the cause value for notifying the 
smne reason to the MeNB in step S242. 
[0086] Upon receiving the cause value from the UE, the 
MeNB checks and decides to release all of the SeNB bearers. 
In this case, in step S250, the MeNB may transmit one of 
following messages to notify that the UE has not successfully 
applied the SCG configuration to the SeNB. 
[0087] (1) The MeNB may transmit the SeNB Release 
Request message directly to the SeNB for releasing all of the 
SCG bearers or split bearers. The SeNB Release Request 
message may include a cause value, which indicates that the 
UE has not successfully applied the SCG configuration. The 
SeNB Release Request message may further include data 
forwarding addresses (E-UTRAN radio access bearer identi­
fier (E-RAB ID) and DL/UL forwarding GPRS tunneling 
protocol (GTP) turmel endpoint) for SCG bearer option or 
split bearer option for taking back all of the bearers. The date 
forwarding addresses may also be contained in the new mes­
sage or the SeNB Modification Request message in step S210 
if applicable. 
[0088] Table 1 shows an example of the SeNB Release 
Request message according to an embodiment of the present 
invention. This message is sent by the MeNB to the SeNB to 
request the release of resources. 

Presence Range 

M 

M 

TABLE 1 

IE type 

and Semantics Assigned 

reference description Criticality Criticality 

9.2.13 YES ignore 

eNBUE Allocated at YES reject 

X2AP ID theMeNB 

9.2.24 
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TABLE I -continued 

IE type 
and Semantics 

IE/Group Name Presence Range reference description 

SeNB UE X2AP ID 0 eNBUE Allocated at 
X2APID the SeNB 
9.2.24 

Cause 0 9.2.6 
E-RABsTo Be 0. .. 1 
Released List 
>E-RABs To Be 1. 
Released Item <maxnoof 

Bearers> 
>>CHOICE M 
Bearer Option 
>>>SCG Bearer 

>>>>E-RAB M 9.2.23 
ID 
>>>>UL 0 GTP Identifies the 
Forwarding Tunnel X2 transport 
GTP Tunnel Endpoint bearer used 
Endpoint 9.2.1 for 

forwarding 
ofULPDUs 

>>>>DL 0 GTP Identifies the 
Forwarding Tunnel X2 transport 
GTP Tunnel Endpoint bearer. used 
Endpoint 9.2.1 for 

forwarding 
ofDLPDUs 

>>>Split Bearer 

>>>>E-RAB M 9.2.23 
ID 
>>>>DL 0 GTP Identifies the 
Forwarding Tunnel X2 transport 
GTP Tunnel Endpoint bearer. used 
Endpoint 9.2.1 for 

forwarding 
ofDLPDUs 

[0089] Referring to Table 1, the SeNB Release Request 
message includes the Cause information element (IE) which 
corresponds to the cause value described above, according to 
an embodiment of the present invention. 

IE/Group Name 
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Assigned 
Criticality Criticality 

YES reject 

YES ignore 
YES ignore 

EACH ignore 

[0090] Table 2 shows an example of the Cause IE according 
to an embodiment of the present invention. The purpose of the 
Cause IE is to indicate the reason for a particular event for the 
whole protocol. 

TABLE2 

Presence Range IE Type and Reference 
Semantics 
Description 

CHOICE Cause Group M 
>Radio Network Layer 
>>Radio Network M 
Layer Cause 

ENUMERATED 
(Handover Desirable for Radio 
Reasons, 
Time Critical Handover, 
Resource Optimisation Handover, 
Reduce Load in Serving Cell, 
Partial Handover, 
Unknown New eNB UE X2AP ID, 
Unknown Old eNB UE X2AP ID, 
Unknown Pair ofUE X2AP ID, 
HO Target not Allowed, 
TX2RELOCoverall Expiry, 
T RELOCprep Expiry, 
Cell not Available, 
No Radio Resources Available in 
Target Cell, 
Invalid MME Group ID, 
Unknown MME Code, Encryption 
And/Or Integrity Protection 
Algorithms Not Supported, 
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TABLE 2-continued 

IE/Group Name Presence Range IE Type and Reference 

> Transport Layer 
>>Transport Layer 
Cause 

>Protocol 
>>Protocol Cause 

>Misc 

M 

M 

M 

ReportCharacteristicsEmpty, 
NoReportPeriodicity, 
ExistingMeasurementID, Unknown 
eNB Measurement ID, 
Measurement Temporarily not 
Available, 
Unspecified, ... , Load Balancing, 
Handover Optimisation, Value out 
of allowed range, Multiple E-RAB 
ID instances, Switch Off Ongoing, 
Not supported QC! value, 
Measurement not supported for the 
object' Tncoveral!Expiry, TDCprep 

Expiry, 
Action Desirable for Radio 
Reasons, 
Reduce Load, 
Resource Optimisation, 
Time Critical action, 
Target not Allowed, 
No Radio Resources Available, 
Invalid QoS combination, 
Encryption Algorithms Not 
Supported, Procedure cancelled, 
RRM purpose, 
Improve user bit rate, 
User Inactivity, 
Radio Connection With UE Lost, 
Failure in the Radio Interface 
Procedure) 

ENUMERATED 
(Transport Resource Unavailable, 
Unspecified, ... ) 

ENUMERATED 
(Transfer Syntax Error, Abstract 
Syntax Error (Reject), Abstract 
Syntax Error (Ignore and 
Notify), Message not Compatible 
with Receiver State, Semantic 
Error, Unspecified, Abstract Syntax 
Error (Falsely Constructed 
Message), ... ) 

ENUMERATED 

Semantics 
Description 
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> >Miscellaneous 
Cause (Control Processing Overload, 

Hardware Failure, O&M 
Intervention, Not enough User Plane 
Processing 
Resources, Unspecified, ... ) 

[0091] Referring to Table 2, the Cause IE includes the cause 
"Radio Connection With UE Lost" and/or "Failure in the 
Radio Interface Procedure", which may indicate that the UE 
has not successfully applied the SCG configuration, accord­
ing to an embodiment of the present invention. 
[0092] (2) The MeNB may transmit the SeNB Modification 
Refuse Message to the SeNB with the cause value and/or data 
forwarding addresses. Or, the MeNB may transmit the SeNB 
Modification Refuse Message to the SeNB without the cause 
value and/or data forwarding addresses, followed by the 
SeNB Release Request message which includes the cause 
value and/or data forwarding addresses as described above in 
(1 ). 
[0093] (3) The MeNB may transmit the SeNB Reconfigu­
ration Complete message to the SeNB with the cause value 
and/or data forwarding addresses. Or, the MeNB may trans­
mit the SeNB Reconfiguration Complete message to SeNB 

without the cause value and/or data forwarding addresses, 
followed by the SeNB Release Request message which 
includes the cause value and/or data forwarding addresses as 
described above in (1 ). 
[0094] ( 4) The MeNB may transmit the Radio Link Failure 
(RLF) Indication message to the SeNB with the cause value 
and/or data forwarding addresses. Or, the MeNB may trans­
mit the Radio Link Failure Indication message to the SeNB 
without the cause value and/or data forwarding addresses, 
followed by the SeNB Release Request message which 
includes the cause value and/or data forwarding addresses as 
described above in (1 ). 
[0095] (5) The MeNB may transmit the UE Context 
Release message to the Se NB with the cause value and/ or data 
forwarding addresses. Or, the MeNB may transmit the UE 
Context Release message to the SeNB without the cause 
value and/or data forwarding addresses, followed by the 
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SeNB Release Request message, which includes the cause 
value and/or data forwarding addresses as described above in 
( 1). If the UE Context Release message is not used here, the 
UE Context Release message may be transmitted after step 
S280 described below, for context release of the SeNB. 

[0096] (6) The MeNB may transmit the message described 
above ( such as the SeNB Modification Refuse message) to the 
SeNB with the cause value and/or data forwarding addresses, 
followed by the UE Context Release message with/without 
data forwarding addresses. 

[0097] For the split bearer option, in step S251, the SeNB 
may transmit the SeNB Release Acknowledge message to the 
MeNB with the information about the protocol data unit 
(PDU) delivery status from the RLC layer at the SeNB. 

[0098] For the SCG bearer option, in step S260, the SeNB 
may transmit the SN Status Transfer message to the MeNB, in 
step S270, data forwarding from the SeNB may be performed. 
Further for SCG bearer option, in step S280, the path update 
procedure to the MME may be performed. In step S290, the 
MeNB may transmit the UE Context Release message to the 
SeNB. 

[0099] FIG. 13 shows an example of a SeNB addition pro­
cedure according to an embodiment of the present invention. 

[0100] In step S300, the MeNB transmits the SeNB Addi­
tion Request message to the SeNB. As a response to the SeNB 
Addition Request message, in step S301, the SeNB transmits 
the SeNB Addition Request Acknowledge message to the 
MeNB. 

[0101] In step S310, the MeNB transmits the RRCConnec­
tionReconfiguration message to the UE with RRC context of 
the MeNB and SeNB. However, in step S320, failure may 
happen due to wrong RRC reconfiguration of the SeNB. That 
is, the UE cannot apply RRC reconfiguration of the SeNB. 

[0102] When failure happens due to wrong RRC reconfigu­
ration of the SeNB, in step S330, the UE may transmit the 
RRCConnectionReestablishmentRequest message to the 
MeNB with a cause value, which indicates that the UE has not 
successfully applied the SCG configuration. The cause value 
may correspond to the reestablishmentCause field in the 
RRCConnectionReestablishmentRequest message, which 
indicates the failure cause that triggered the re-establishment 
procedure. Alternatively, upon receiving the RRCConnec­
tionReconfiguration message from the MeNB in step S331, 
the UE may transmit the RRCConnectionReconfiguration­
Complete message including the cause value for notifying the 
same reason to the MeNB in step S332. 

[0103] Upon receiving the cause value from the UE, in step 
S340, the MeNB checks the failure cause, and decides to stop 
adding the SeNB bearers and thus stop the data forwarding to 
the SeNB. In this case, in step S350, the MeNB may transmit 
one of following messages to notify that the UE has not 
successfully applied the SCG configuration to the SeNB. 

[0104] (1) The MeNB may transmit the SeNB Release 
Request message directly to the SeNB with the cause value 
indicating that the UE has not successfully applied the SCG 
configuration to the SeNB. The SeNB Release Request mes­
sage may follow Table 1 and Table 2 described above. 

[0105] (2) The MeNB may transmit the SeNB Reconfigu­
ration Complete message to the SeNB with the cause value 
indicating that the UE has not successfully applied the SCG 
configuration to the SeNB. 
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[0106] (3) The MeNB may transmit the Radio Link Failure 
Indication message to the SeNB with the cause value indicat­
ing that the UE has not successfully applied the SCG con­
figuration to the SeNB. 
[0107] (4) The MeNB may transmit the UE Context 
Release message to the SeNB with the cause value indicating 
that the UE has not successfully applied the SCG configura­
tion to the SeNB. 
[0108] ( 5) The MeNB may transmit the message described 
above (such as SeNB Release Request message, SeNB 
Reconfiguration Complete message, the Radio Link Failure 
Indication message) to the SeNB with the cause value, fol­
lowed by the UE Context Release message separately. 
[0109] In step S360, the MeNB may transmit the UE Con­
text Release message to the SeNB. 
[0110] FIG.14 shows anexampleofamethodfortransmit­
ting a SeNB Release Request message according to an 
embodiment of the present invention. 
[0111] In step S400, the MeNB receives a message includ­
ing a cause, which indicates that a UE has not successfully 
applied a SCG configuration, from the UE. The message may 
be one of a RRC connection reestablishment request message 
or a RRC connection reconfiguration complete message. 
[0112] Upon receiving the message, the MeNB may decide 
to release all ofSCG bearers. In step S410, the MeNB trans­
mits the SeNB Release Request message including the cause 
to a SeNB, in order to initiates the SeNB Release Request 
procedure. The MeNB may provide appropriate information 
within the Cause IE. The cause may be included in the SeNB 
Release Request message via the Cause IE, and the cause may 
be one of"Radio Connection With UE Lost" or "Failure in the 
Radio Interface Procedure", as described above in Table 1 and 
Table 2. The SeNB Release Request message may include a 
data forwarding address for SCG bearer option. The data 
forwarding address may include E-RAB ID and/or DL/UL 
forwarding GTP tunnel endpoint. The SeNB Release Request 
message may indicate releasing all ofSCG bearers. 
[0113] Upon reception of the SeNB Release Request mes­
sage, the SeNB may stop providing user data to the UE. The 
MeNB may further receive a SeNB Release Request 
Acknowledge message with information on a (PDU delivery 
status from the SeNB. The MeNB may further receive a SN 
Status Transfer message from the SeNB. The MeNB may 
further receive data forwarded from the SeNB. The MeNB 
may further perform a path update procedure to a MME. The 
MeNB may further transmit a UE Context Release message to 
the SeNB. 
[0114] FIG. 15 shows a wireless communication system to 
implement an embodiment of the present invention. 
[0115] A MeNB 800 includes a processor 810, a memory 
820, and a transceiver 830. The processor 810 may be con­
figured to implement proposed functions, procedures, and/or 
methods in this description. Layers of the radio interface 
protocol may be implemented in the processor 810. The 
memory 820 is operatively coupled with the processor 810 
and stores a variety of information to operate the processor 
810. The transceiver 830 is operatively coupled with the 
processor 810, and transmits and/or receives a radio signal. 
[0116] A SeNB or UE 900 includes a processor 910, a 
memory 920 and a transceiver 930. The processor 910 may be 
configured to implement proposed functions, procedures and/ 
or methods described in this description. Layers of the radio 
interface protocol may be implemented in the processor 910. 
The memory 920 is operatively coupled with the processor 
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910 and stores a variety of information to operate the proces­
sor 910. The transceiver 930 is operatively coupled with the 
processor 910, and transmits and/or receives a radio signal. 
[0117] The processors 810, 910 may include application­
specific integrated circuit (ASIC), other chip set, logic circuit 
and/or data processing device. The memories 820, 920 may 
include read-only memory (ROM), random access memory 
(RAM), flash memory, memory card, storage medium and/or 
other storage device. The transceivers 830, 930 may include 
baseband circuitry to process radio frequency signals. When 
the embodiments are implemented in software, the tech­
niques described herein can be implemented with modules 
( e.g., procedures, functions, and so on) that perform the func­
tions described herein. The modules can be stored in memo­
ries 820, 920 and executed by processors 810, 910. The 
memories 820,920 can be implemented within the processors 
810, 910 or external to the processors 810, 910 in which case 
those can be communicatively coupled to the processors 810, 
910 via various means as is known in the art. 
[0118] According to an embodiment of the present inven­
tion, a cause indicating that the SeNB cannot be added or 
modified can be forwarded from the UE to the SeNB, signal­
ing waste can be reduced. 
[0119] In view of the exemplary systems described herein, 
methodologies that may be implemented in accordance with 
the disclosed subject matter have been described with refer­
ence to several flow diagrams. While for purposed of simplic­
ity, the methodologies are shown and described as a series of 
steps or blocks, it is to be understood and appreciated that the 
claimed subject matter is not limited by the order of the steps 
or blocks, as some steps may occur in different orders or 
concurrently with other steps from what is depicted and 
described herein. Moreover, one skilled in the art would 
understand that the steps illustrated in the flow diagram are 
not exclusive and other steps may be included or one or more 
of the steps in the example flow diagram may be deleted 
without affecting the scope and spirit of the present disclo­
sure. 

What is claimed is: 
1. A method for transmitting, by a master evolved NodeB 

(MeNB), a secondary eNB (SeNB) release request message 
in a wireless communication system, the method comprising: 

receiving a message including a cause, which indicates that 
a user equipment (UE) has not successfully applied a 
secondary cell group (SCG) configuration, from the UE; 
and 

transmitting the SeNB Release Request message including 
the cause to a SeNB. 

2. The method of claim 1, wherein the cause is included in 
the SeNB Release Request message via a cause information 
element (IE). 
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3. The method of claim 2, wherein the cause is one of 
"Radio Connection With UE Lost" or "Failure in the Radio 
Interface Procedure". 

4. The method of claim 1, wherein the SeNB Release 
Request message includes a data forwarding address for SCG 
bearer option or split bearer option. 

5. The method of claim 4, wherein the data forwarding 
address includes E-UTRAN radio access bearer identifier 
(E-RAB ID). 

6. The method of claim 4, wherein the data forwarding 
address includes downlink/uplink (DL/UL) forwarding 
GPRS tunneling protocol (GTP) tunnel endpoint. 

7. The method of claim 1, wherein the SeNB Release 
Request message indicates releasing all of SCG bearers or 
split bearers. 

8. The method of claim 1, further comprising deciding to 
release all of SCG bearers or split bearers. 

9. The method of claim 1, wherein the message is one of a 
radio resource control (RRC) connection reestablishment 
request message or a RRC connection reconfiguration com­
plete message. 

10. The method of claim 1, further comprising receiving a 
SeNB Release Request Acknowledge message with informa­
tion on a protocol data unit (PDU) delivery status from the 
SeNB. 

11. The method of claim 1, further comprising receiving a 
sequence number (SN) Status Transfer message from the 
SeNB. 

12. The method of claim 1, further comprising receiving 
data forwarded from the SeNB. 

13. The method of claim 1, further comprising performing 
a path update procedure to a mobility management entity 
(MME). 

14. The method of claim 1, further comprising transmitting 
a UE Context Release message to the SeNB. 

15. A master evolved NodeB (MeNB) comprising: 
a memory; 
a transceiver; and 
a processor coupled to the memory and the transceiver, and 

configured to: 
control the transceiver to receive a message including a 

cause, which indicates that a user equipment (UE) has 
not successfully applied a secondary cell group (SCG) 
configuration, from the UE; and 

control the transceiver to transmit a secondary eNB 
(SeNB) Release Request message including the cause to 
a SeNB. 

* * * * * 
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