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SIMULTANEOUS TRANSMISSION
AVOIDANCE METHOD AND APPARATUS OF
UE IN WIRELESS COMMUNICATION
SYSTEM SUPPORTING DUAL
CONNECTIVITY

CROSS-REFERENCE TO RELATED
APPLICATION AND CLAIM OF PRIORITY

[0001] The present application is related to and claims pri-
ority from and the benefit under 35 U.S.C. §119(a) of Korean
Patent Application No. 10-2014-0034552, filed on Mar. 25,
2014, which is hereby incorporated by reference for all pur-
poses as if fully set forth herein.

TECHNICAL FIELD

[0002] The present disclosure relates to a wireless commu-
nication system and, in particular, to a simultaneous trans-
mission avoidance method and apparatus of a terminal in a
wireless communication system supporting the dual connec-

tivity
BACKGROUND

[0003] To meet the demand for wireless data traffic having
increased since deployment of 4G communication systems,
efforts have been made to develop an improved 5G or pre-5G
communication system. Therefore, the 5G or pre-5G commu-
nication system is also called a ‘Beyond 4G Network’ or a
‘Post LTE System’.

[0004] The 5G communication system is considered to be
implemented in higher frequency (mmWave) bands, e.g., 60
GHz bands, so as to accomplish higher data rates. To decrease
propagation loss of the radio waves and increase the trans-
mission distance, the beamforming, massive multiple-input
multiple-output (MIMO), Full Dimensional MIMO (FD-
MIMO), array antenna, an analog beam forming, large scale
antenna techniques are discussed in 5G communication sys-
tems.

[0005] In addition, in 5G communication systems, devel-
opment for system network improvement is under way based
on advanced small cells, cloud Radio Access Networks
(RANSs), ultra-dense networks, device-to-device (D2D) com-
munication, wireless backhaul, moving network, cooperative
communication, Coordinated Multi-Points (CoMP), recep-
tion-end interference cancellation and the like.

[0006] In the 5G system, Hybrid FSK and QAM Modula-
tion (FQAM) and sliding window superposition coding
(SWSC) as an advanced coding modulation (ACM), and filter
bank multi carrier (FBMC), non-orthogonal multiple access
(NOMA), and sparse code multiple access (SCMA) as an
advanced access technology have been developed.

[0007] Also, mobile communication systems were devel-
oped to provide the subscribers with voice communication
services on the move. With the rapid advance of technologies,
the mobile communication systems have evolved to support
high speed data communication services beyond the early
voice-oriented services. However, the limited resource and
user requirements for higher speed services in the current
mobile communication system spur the evolution to more
advanced mobile communication systems.

[0008] Meanwhile, dual connectivity is the operation
where a given User Equipment (UE) connects to two evolved
Node Bs (eNBs) for receiving a service. For example, the dual
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connectivity means that the UE connects a macro eNB and a
small (pico) eNB that are responsible for different functions
to receive a service.

[0009] The dual connectivity technology that is currently
under discussion in the communication standardization orga-
nizations.

[0010] Inthecellular communication system, most UEs are
power-constrained and there is a need of a method for pre-
venting a dual connectivity-enabled UE from performing
simultaneous transmission to the two connected eNBs for the
purpose of power control.

SUMMARY

[0011] To address the above-discussed deficiencies, it is a
primary object to provide a simultaneous transmission avoid-
ance method and apparatus that is capable of preventing a
dual connectivity-enabled UE from performing simultaneous
transmission to two connected eNBs for the purpose of power
control of the UE in a wireless communication system sup-
porting the dual connectivity.

[0012] Also, the present disclosure aims to provide a
method and apparatus for adjusting, when the resource allo-
cation changes for simultaneous transmission avoidance of
the UE, Hybrid Automatic Repeat Request (HARQ) feedback
timing in adaptation to the resource allocation change.

[0013] In accordance with various embodiments of the
present disclosure, a Buffer Status Report (BSR) method of a
terminal connected to a first and a second base station in a
wireless communication system supporting a dual connectiv-
ity is provided. The BSR method includes receiving an uplink
resource allocation information from the first base station,
generating an uplink allocation map information of the first
base station based on the uplink resource allocation informa-
tion, and transmitting, when BSR for the second base station
is triggered, the uplink allocation map information of'the first
base station and the BSR for the second base station to the
second base station.

[0014] In accordance with another aspect of the present
disclosure, a resource allocation method of a base station
(second base station) in a wireless communication system
supporting dual connectivity is provided. The resource allo-
cation method includes receiving an uplink allocation map
information of another base station (first base station) that is
generated based on Buffer Status Report (BSR) for the second
base station that is received from a terminal and information
on uplink resources allocated to the terminal by the first eNB,
allocating uplink resources to the terminal based on the
uplink allocation map information, and transmitting the
uplink resource allocation information to the terminal.
[0015] In accordance with another aspect of the present
disclosure, a terminal of performing Buffer Status Report
(BSR) that is connected to a first and a second base station in
awireless communication system supporting dual connectiv-
ity is provided. The terminal includes a transceiver that trans-
mits and receives signals to and from the base stations and a
controller that controls the transceiver to receive an uplink
resource allocation information from the first base station,
generates an uplink allocation map information of the first
base station based on the uplink resource allocation informa-
tion, and controls the transceiver to transmits, when BSR for
the second base station is triggered, the uplink allocation map
information of the first base station and the BSR for the
second base station to the second base station.
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[0016] Inaccordance withstill another aspect of the present
disclosure, a base station (second base station) of allocating
resources to a terminal in a wireless communication system
supporting dual connectivity is provided. The base station
includes a transceiver that transmits and receives signals to
and from the terminal and a controller that controls the trans-
ceiver to receive an uplink allocation map information of
another base station (first base station) that is generated based
on Buffer Status Report (BSR) for the second base station that
is received from a terminal and information on uplink
resources allocated to the terminal by the first eNB, allocates
uplink resources to the terminal based on the uplink alloca-
tion map information, and controls the transceiver to transmit
the uplink resource allocation information to the terminal.
[0017] Before undertaking the DETAILED DESCRIP-
TION below, it may be advantageous to set forth definitions
of certain words and phrases used throughout this patent
document: the terms “include” and “comprise,” as well as
derivatives thereof, mean inclusion without limitation; the
term “or,” is inclusive, meaning and/or, the phrases “associ-
ated with” and “associated therewith,” as well as derivatives
thereof, may mean to include, be included within, intercon-
nect with, contain, be contained within, connect to or with,
couple to or with, be communicable with, cooperate with,
interleave, juxtapose, be proximate to, be bound to or with,
have, have a property of, or the like; and the term “controller”
means any device, system or part thereof that controls at least
one operation, such a device may be implemented in hard-
ware, firmware or software, or some combination of at least
two of the same. It should be noted that the functionality
associated with any particular controller may be centralized
or distributed, whether locally or remotely. Definitions for
certain words and phrases are provided throughout this patent
document, those of ordinary skill in the art should understand
that in many, if not most instances, such definitions apply to
prior, as well as future uses of such defined words and
phrases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] For a more complete understanding of the present
disclosure and its advantages, reference is now made to the
following description taken in conjunction with the accom-
panying drawings, in which like reference numerals represent
like parts:

[0019] FIG.1illustrates explaining a method for the eNB to
allocate additional power in a carrier aggregation environ-
ment according to various embodiments of the present dis-
closure;

[0020] FIG. 2 illustrates a method for the eNBs schedule
the same UE independently such that the total required trans-
mit power exceeds the total maximum allowed transmit
power of the UE in a wireless communication system sup-
porting DC according to various embodiments of the present
disclosure;

[0021] FIG. 3 illustrates a method for distributing uplink
transmit power of the UE for eNBs 1 and 2 in all subframes
according to various embodiments of the present disclosure;
[0022] FIG. 4illustrates a UL resource allocation method in
a dual connectivity environment according to various
embodiments of the present disclosure;

[0023] FIG. 5 illustrates exemplary synchronized UL
HARQ processes according to various embodiments of the
present disclosure;
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[0024] FIG. 6A illustrates a new BSR format according to
various embodiments of the present disclosure;

[0025] FIG. 6B illustrates a structure of the UL allocation
map structure according to various embodiments of the
present disclosure:

[0026] FIG. 7illustrates signal flows among a UE and eNBs
1 and 2 in a UL resource allocation procedure according to
various embodiments of the present disclosure;

[0027] FIG. 8 illustrates an HARQ process change method
according to various embodiments of the present disclosure;
[0028] FIG. 9illustrates signal flows among a UE and eNBs
1 and 2 in a UL resource allocation procedure according to
various embodiments of the present disclosure;

[0029] FIG. 10 illustrates a UL resource allocation method
in a dual connectivity environment according to various
embodiments of the present disclosure;

[0030] FIG. 11 illustrates a configuration the eNB accord-
ing to various embodiments of the present disclosure; and
[0031] FIG. 12 illustrates a configuration of the UE accord-
ing to various embodiments of the present disclosure.

DETAILED DESCRIPTION

[0032] FIGS. 1through 12 discussed below, and the various
embodiments used to describe the principles of the present
disclosure in this patent document are by way of illustration
only and should not be construed in any way to limit the scope
of the disclosure. Those skilled in the art will understand that
the principles of the present disclosure may be implemented
in any suitably arranged wireless communication device.
Detailed description of well-known functions and structures
incorporated herein are omitted to avoid obscuring the subject
matter of the present disclosure. This aims to omit unneces-
sary description so as to make the subject matter of the present
disclosure clear.

[0033] For the same reason, some of elements are exagger-
ated, omitted or simplified in the drawings and the elements
have sizes or shapes different from those shown in drawings,
in practice. The same reference numbers are used throughout
the drawings to refer to the same or like parts.

[0034] Advantages and features of the present disclosure
and methods of accomplishing the same are understood more
readily by reference to the following detailed description of
exemplary embodiments and the accompanying drawings.
The present disclosure is, however, embodied in many difter-
ent forms and should not be construed as being limited to the
exemplary embodiments set forth herein. Rather, these exem-
plary embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the concept of
the disclosure to those skilled in the art, and the present
disclosure will only be defined by the appended claims. Like
reference numerals refer to like elements throughout the
specification.

[0035] Itwill beunderstood that each block of the flowchart
illustrations or block diagrams, and combinations of blocks in
the flowchart illustrations or block diagrams, can be imple-
mented by computer program instructions. These computer
program instructions are provided to a processor of a general
purpose computer, special purpose computer, or other pro-
grammable data processing apparatus to produce a machine,
such that the instructions, which execute via the processor of
the computer or other programmable data processing appa-
ratus, create means for implementing the functions or acts
specified in the flowchart or block diagram block or blocks.
These computer program instructions also are stored in a
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computer-readable memory that directs a computer or other
programmable data processing apparatus to function in a
particular manner, such that the instructions stored in the
computer-readable memory produce an article of manufac-
ture including instruction means that implement the function
or act specified in the flowchart or block diagram block or
blocks. The computer program instructions also are loaded
onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions that execute on the computer or other program-
mable apparatus provide steps for implementing the func-
tions or acts specified in the flowchart or block diagram block
or blocks.

[0036] Furthermore, the respective block diagrams illus-
trates parts of modules, segments or codes including at least
one or more executable instructions for performing specific
logic function(s). Moreover, it should be noted that the func-
tions of the blocks can be performed in different order in
several modifications. For example, two successive blocks
can be performed substantially at the same time, or can be
performed in reverse order according to their functions.

[0037] The term “module” according to the embodiments
of the disclosure, means, but is not limited to, a software or
hardware component, such as a Field Programmable Gate
Array (FPGA) or Application Specific Integrated Circuit
(ASIC), which performs certain tasks. A module can advan-
tageously be configured to reside on the addressable storage
medium and configured to be executed on one or more pro-
cessors. A module includes, by way of example, components,
such as software components, object-oriented software com-
ponents, class components and task components, processes,
functions, attributes, procedures, subroutines, segments of
program code, drivers, firmware, microcode, circuitry, data,
databases, data structures, tables, arrays, and variables. The
functionality provided for the components and modules can
be combined into fewer components and modules or further
separated into additional components and modules. In addi-
tion, the components and modules are implemented to
execute one or more CPUs in a device or a secure multimedia
card.

[0038] In cellular communication, a UE is power-con-
strained. The main contributor of the power consumption of
the UE is uplink transmission.

[0039] The power required for uplink transmission to an
eNB (or Base Station (BS)) is determined based on the path-
loss observed by the UE. For example, the lower the pathloss
to the eNB is, the smaller the transmit power of the UE to the
eNB is. In certain embodiments, the higher the pathloss is, the
larger the transmit power of the UE to the eNB is.

[0040] The power headroom of the UE is obtained by sub-
tracting the power required for overcoming the pathloss
observed by the UE from the maximum allowed transmit
power of the UE.

[0041] For example, the transmission parameters for
Modulation and Coding Scheme (MCS) and the transmission
resource amount (such as a number of subcarriers of a normal
OFDMA system) are determined by the eNB.

[0042] In order to configure the uplink (UL) transmission
resources appropriately, the eNB needs to detect the power
headroom of the UE available for the corresponding trans-
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mission for which the eNB has to configure resources and,
otherwise, the required transmit power exceeds the power
headroom of the UE.

[0043] Inthecellular system, the UE notifies the eNB of'the
power headroom in order for the eNB to allocate resources to
the UE appropriately based thereon.

[0044] Such a notification process is referred to as Power
Headroom Report (PHR) in the 3rd Generation Partnership
Project Long Term Evolution (3GPP LTE) standard.

[0045] The UE performs the PHR periodically of in an
event-driven manner. For example, when the pathloss from
the eNB changes more than a threshold, the UE transmits
PHR.

[0046] The present disclosure is directed to the 3GPP LTE
system. However, the present disclosure is not limited
thereto, but can be applied to various types of cellular com-
munication systems equally.

[0047] The PHR is calculated as equation (1).
PHR=P cprar—Ppusca M
[0048] P,,,, denotes maximum allowed transmission (Tx)

power on the frequency of the serving cell and Py gcpr
denotes the transmit power used for the last Physical Uplink
Shared Channel (PUSCH) transmission.

[0049] The P, sz 1s the uplink shared data channel in LTE.
[0050] Inthe3GPP LTE Release 10, the principle of Carrier
Aggregation (CA) is introduced as a technique to increase the
data rate by aggregating more than one carrier. In the CAS,
each Component Carriers (CCs) cannot experience the oth-
er’s pathloss and PHR is triggered per activated CC.

[0051] In certain embodiments, the UE reports the PHs on
the respective activated carriers through one message as
expressed by equation (2), which is called extended PHR.

PHR . =Pcater_o~Prusca_. ()]

where ‘c’ denotes a given cell.

[0052] In certain embodiments, Pc,,,,. . is identical to
other CCs.
[0053] In the above CA, since all of the CCs belong to the

same eNB, the eNB checks the states of all CCs and allocates
UL resources and parameters to the respective CCs based on
the states. This is described with reference to FIG. 1.

[0054] FIG. 1 illustrates a method for the eNB to allocate
additional power in a carrier aggregation environment.
[0055] Referring to FIG. 1, when the eNB intends to allo-
cate additional resource ‘Z’ on CC1 and Y is greater than
{PCmax~(X+7)}, the eNB allocates [{PCmax—-(X+Z)}-Y]
on CC2.

[0056] The UE has the data to be transmitted to the UE and
no uplink resources are allocated yet in the LTE system.
[0057] In certain embodiments, in order to notify the eNB
of the presence of the uplink data, the UE sends the eNB a
Buffer Status Report (BSR). The BSR includes data amount
information. The eNB schedules the UE based on the BSR
transmitted by the UE.

[0058] The eNB configures the periodic BSR to the UE.
[0059] In the 3GPP Rel-12, the conceptual idea of Dual
Connectivity (DC) for simultaneous connection of the UE to
a macro eNB (MeNB) and a pico cell is under discussion.
[0060] The main motive of the DC is to increase the data
rate to the UE using a plurality of pico cells deployed within
a hot spot. However, since the small sizes of the pico cells are
likely to incur frequent handovers of the UE, the DC degrades
the mobility robustness.
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[0061] In order to overcome this problem, the conceptual
idea of DC architecture in which an umbrella macrocell pro-
cesses mobility.

[0062] In this new DC architecture, the UE is allocated
uplink data channels to two eNBs simultaneously. The MeNB
is considered as a controller for many control plane functions
while the data, while the data plane function is performed by
the respective eNBs independently.

[0063] The inter-eNB communication delay is much longer
than the typical scheduling interval, because the inter-eNB
communication has the delay of 2-60 ms, which is much
longer than the scheduling delay of 1 ms.

[0064] In view of the UE, the eNBs performs scheduling
independently such that two eNBs allocate the same sub-
frame to the UE for uplink transmission. Also, the eNBs
allocates different frequency resources (subcarriers) to the
UE, because the eNBs performs resource allocation indepen-
dently.

[0065] As aforementioned, no UE’s PHR operation is
specified in the DC environment yet. When the legacy PHR is
used for the respective eNBs, the UE reports the PHs to the
corresponding eNBs respectively.

[0066] In certain embodiments, each eNB schedules the
UE without consideration of other eNB(s). Each eNB sched-
ules the UE based on the eNB-specific maximum allowed
power ofthe UE. Since the maximum allowed transmit power
of'the UE is limited, the total required transmit power exceeds
the total maximum allowed transmit power of the UE in the
above situation. This situation is described with reference to
FIG. 2.

[0067] FIG. 2 illustrates a method for the eNBs schedule
the same UE independently such that the total required trans-
mit power exceeds the total maximum allowed transmit
power of the UE in a wireless communication system sup-
porting DC according to various embodiments of the present
disclosure.

[0068] As shown in FIG. 2, the UE transmits a PHR to the
eNB1 at the transmit power of P, .~X and transmits
another PHR to the eNB2 at the transmit power of P/, ~Y.
When both the eNBs 1 and 2 perform resource allocation to
the UE based on the maximum PH, the total required transmit
power of the UE is likely to exceed the UE’s maximum
allowed transmit power Py, ., such as 2*Po,,,. .

[0069] Althoughnotboththe eNBs 1 and 2 schedule the UE
based on the maximum PH, the total required transmit power
is likely to exceed the UE’s maximum allowed transmit
power.

[0070] Although both the eNBs 1 and 2 allocates different
frequency resources in the same subframe, since the uplink
resource allocation is made across all OFDM symbols in the
subframe, the above problems remain yet unsolved.

[0071] One of the simplest methods to solve the above
problems is to divide the uplink transmit power of the UE into
the transmit powers for the eNBs 1 and 2.

[0072] For example, part (X %) of the uplink transmit
power is allocated for transmission to the eNBI1, the rest
(100-X) %) for transmission to the eNB2. The power distri-
bution is designed such that the eNBs operate jointly and is
configured by the eNB that controls operations of other par-
ticipant eNBs.

[0073] Both the eNBs 1 and 2 scheduling the same UE on
the resource overlapped in time is efficient. In certain embodi-
ments, the eNB-specific powers are restricted in different
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subframes wasting transmit power. The detailed description
thereof is made with reference to FIG. 3.

[0074] FIG. 3 illustrates a method for distributing uplink
transmit power of the UE for eNBs 1 and 2 in all subframes
according to various embodiments of the present disclosure.
[0075] InFIG. 3, the eNB1 allocates resources to the UE in
subframes 0, 1, 2, and 3. The eNB2 allocates resources to the
UE in subframe 3 and 4.

[0076] Incertain embodiments, P1+P2=P=UE’s maximum
allowed transmit power is assumed to apply to the above
power distribution approach. The UE applies the reduced
power P1 at subframes 0, 1, 2, and 3 and the other reduced
power P2 at subframes 3 and 4.

[0077] In the above scenario, only one subframe fully
applies the maximum allowed transmit power of the UE, i.e.
subframe 3, in which both the eNBs 1 and 2 have allocated the
resources to the UE. In subframe 0 when only the eNB1 has
allocated resources to the UE, the UE applies only the
reduced power P1 even though the maximum allowed trans-
mit power is available, thereby reducing power utilization
efficiency of the UE.

[0078] In order to solve this problem, a power scaling
method reduces the transmit power according to predeter-
mined rules when the total required uplink transmit power
exceeds the maximum allowed transmit power.

[0079] Forexample, one eNB has a priority higher than that
of the other. In certain embodiments, the arrival of the trans-
mission to the corresponding eNB with the adjusted transmit
power is difficult to guarantee. High reliability for dealing
with the simultaneous subframe allocation of the two eNBs
during a longer period (in time) is difficult to expect.

[0080] The present disclosure solves the above problem
and aims to provide a method for controlling uplink transmit
power of the UE efficiently in a wireless communication
system supporting the dual connectivity.

[0081] In the following description, three methods of effi-
cient uplink transmit power utilization of the UE are pro-
vided. The first method is UE assisted and network-initiated,
the second method is network-initiated, and the third method
is UE-initiated.

[0082] <First Method—UE-Assisted and Network-Initi-
ated Transmit Power Control>

[0083] Inthe first method of the present disclosure, the UE
reports to the second eNB the UL subframe allocation infor-
mation, which is interchangeably referred to as UL allocation
map, from the first eNB along with BSR. The second eNB
performs subframe allocation to the UE in consideration of
the UL allocation map of the first eNB to prevent the first and
second eNBs from allocating the same subframe.

[0084] A description is made of the first method of the
present disclosure hereinafter with reference to FIG. 4.
[0085] FIG. 4illustrates a UL resource allocation method in
a dual connectivity environment according to various
embodiments of the present disclosure.

[0086] Instep S410, the UE 410 detects the BSR for eNB1
420 is triggered. The BSR is transmitted to each eNB peri-
odically or in an event-driven manner.

[0087] In step S420, the UE 410 transmits the BSR to the
eNB1 420. In step S430, the eNB1 420 transmits to the UE
410 the UL resource allocation information.

[0088] The eNB1 420 allocates subframes 0, 1, 2, and 3 to
the UE 410 as denoted by reference number 440 in FIG. 4.
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[0089] In step S440, the UE 410 calculates and generates
the UL allocation map for the eNB1 420. The detailed
description thereof is made hereinafter.

[0090] The UE 410 generates the UL allocation map for the
eNB1 420 in the form of a 8-bit bitmap {1, 1,1, 1, 0, 0, 0, 0}
in which the bits corresponding to the subframes allocated by
the eNB1 420 are set to 1 and the rest bits are set to 0, as
denoted by reference number 450. The UL allocation map for
the eNB1 420 is exemplified in FIG. 6A.

[0091] The 8-bit bitmap is an exemplary case when one
radio frame consists of 8 subframes in a wireless communi-
cation system including the UE 410, the eNB1 420, and the
eNB2 430. When a radio frame consists of 10 subframes the
UL allocation map consists of 10 bits.

[0092] Instep S450, the UE 410 detects the BSR for eNB2
430is triggered. For example, when it is necessary to transmit
uplink data to the eNB2 430 (such as the UE 410 transmits
higher layer data on the flow established with the eNB2 430),
the UE 410 regards BSR as triggered.

[0093] In step S460, the UE transmits the UE allocation
map for the eNB1 along with the BSR to the eNB2 430.
[0094] In step S470, the eNB2 430 allocates resources to
the UE 410 in the subframes that are not reserved by the eNB1
420 by referencing the UL allocation map for the eNB1 420.
[0095] For example, the eNB2 430 allocates resources in
the subframes 4 and 5 as denoted by reference number 460 in
FIG. 4.

[0096] In step S480, the eNB1 420 and eNB2 430 allocate
the subframe resources to the UE 410, as denoted by refer-
ence number 470, preventing the total required UL transmit
power from exceeding the UE’s maximum allowed transmit
power.

[0097] According to various embodiments of the present
disclosure, the UL allocation map of the UE 1 420 is trans-
mitted to the eNB2 430 when updated to accomplish the
object of the present disclosure. Since the UL HARQ opera-
tion is typically synchronized, the subframe allocation
change does not occur frequently.

[0098] In the LTE system, the retransmission of HARQ
process is scheduled periodically after every 8 subframes
(Retransmit Time (RTT) and up to 8 HARQ processes are
supported.

[0099] Although the frequency resources for the respective
retransmissions changes, the subframes remain fixed. When
the ongoing UL data buffer is empty and HARQ is not
released, the HARQ process cannot be ended. The detailed
description thereof is made with reference to FIG. 5.

[0100] FIG. 5 illustrates exemplary synchronized UL
HARQ processes according to various embodiments of the
present disclosure.

[0101] The UL allocation map shows the subframes occu-
pied during the period of 8 subframes.

[0102] Although the two eNBs are not aligned on the same
subframe level as the different HARQ processes P0 and P3 as
shown in FIG. 5, when the eNBs detect the subframe offset,
allocating resources without overlapping of the subframes
between the eNBs is possible.

[0103] The subframe offset is exchanged between the eNBs
through a backhaul. The UE calculates the subframe offset
between the eNBs and adjusts the subframe offset such that
the UL allocation map information corresponds to the sub-
frame numbering used by the eNB during, for example, an
8-subframe RTT. The adjusted subframe offset information is
provided to the eNB.
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[0104] When the BSR is transmitted to the eNB, the UL
allocation map is also transmitted to the eNB with the BSR.
The UL allocation map is transmitted whenever the UL sub-
frame allocation is updated by the eNB.

[0105] According to certain embodiments, the UE trans-
mits the UL allocation map along with the BSR only when the
UL allocation map is updated after the last BSR transmission.
[0106] According to another embodiment, when the UL
allocation map is updated after the last BSR and the updated
UL allocation map shows overlapping with the subframes
allocated by another eNB, the UE transmits the updated UL
allocation map to the eNB.

[0107] When the uplink subframe allocation is changed by
the eNB and the updated UL allocation map shows overlap-
ping with the subframes allocated by another eNB, the UE
transmits the UL allocation map to the eNB.

[0108] The above-described options for triggering UL allo-
cation map transmission is summarized as shown in table 1.

TABLE 1

Option A: along with BSR
Option Al: whenever UE transmits BSR to eNB in dual
connectivity environment
Option A2: when BSR is triggered and UL allocation map is
updated since last BSR transmission
Option A3: when BSR is triggered and the updated UL allocation
has resources overlapped with resources allocated by another Enb
Option B: whenever UL allocation map is updated
Option B1: whenever UL allocation from eNB changes
Option B2: when changed UL allocation has resources overlapped
with resources allocated by another eNB

[0109] According to various embodiments, the UL alloca-
tion map is carried in a new field that is configured in the BSR.
[0110] A reserved LCID value is used for BSR in various
embodiments of the present disclosure. This is depicted in
FIG. 6B.

[0111] According to certain embodiments of the present
disclosure, a new MAC Control Element (CE) is introduced
for transmitting the UL allocation map. In certain embodi-
ments, the resources for transmitting the new MAC CE
always have to be preoccupied for BSR resource allocation.
[0112] The UL allocation map transmission methods
according to various embodiments of the present disclosure
are summarized as shown in table 2.

TABLE 2

New type of BSR
Include UL allocation map
use reserved LCID value or consider having all BSRs follow above
format in all DC situations
new MAC CE
Option A: allocate resources for BSR
Option B: include new transmission (excluding (ReTx)
both probabilities exist simultaneously

[0113] Certain embodiments of the method proposed in
FIG. 4 are described with reference to FIG. 7.

[0114] FIG. 7 illustrates signal flows among a UE 710,
eNB1 720 and eNB2 730 in a UL resource allocation proce-
dure according to various embodiments of the present disclo-
sure.

[0115] InFIG. 7, the resources that the eNB2 730 allocates
overlap the resources that the eNB1 720 has allocated to the
UE 710.
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[0116] In certain embodiments, the UE 710 transmits the
UL allocation map received from the eNB2 730 to the eNB
720. The eNB1 720 attempts resource allocation adjustment
to the corresponding subframe to avoid overlapped resource
allocation.

[0117] For example, the eNB2 730 is in an overload state
and, when allocating resources, overlaps resources allocated
by the eNB1 720, which is not overloaded but in a state
available for subframe reallocation. In certain embodiments,
the eNB1 720 modifies its UL allocation map by referencing
the UL allocation map of the eNB2 730.

[0118] A description thereof is made in detail with refer-
ence to FI1G. 7.
[0119] Instep S710, the UE 710 detects the BSR for eNB1

720 is triggered. In step S720, the UE 710 transmits the BSR
to the eNB1 720. In step S730, the eNB1 720 transmits a UL
resource allocation information to the UE 710.

[0120] The UE 710 computes the UL allocation map of the
eNB1 720 at step S740. The eNB1 allocates the subframes 0,
1,2, and 3 to the UE 710 as denoted by reference number 750
and thus the UL allocation map is generated based thereon as
denoted by reference number 740. The bits corresponding to
the subframes in which the UE 710 is allocated resources are
set to 1, while the rest bits are set to 1.

[0121] In step S750, The UE 710 detects the BSR for the
eNB2 730 is triggered. In step S760, the UE 710 transmits the
BSR forthe eNB2 730 and the UL allocation map of the eNB1
to the eNB2 730.

[0122] Instep S770, when the BSR is received from the UE
710, the eNB2 730 determines whether it is possible to allo-
cate resources without overlapping the resources allocated by
the eNB1 720 by referencing the UL allocation map of the
eNB1 720. In certain embodiments, the eNB2 730 allocates
the resources that is overlapped with the resource allocated by
the eNB1 720 in view of the resource allocation map of the
eNB1 720.

[0123] Instep S770, the eNB2 730 allocates the resources
that overlap with the resources allocated by the eNB1 720. In
step S780, the eNB2 730 transmits the UL resource allocation
information to the UE 710.

[0124] As denoted by reference number 770, the eNB2 730
allocates the subframes 3 and 4 to the UE 710, meaning the
eNB1 720 and the eNB2 720 allocate the subframe 3 to the
UE simultaneously.

[0125] According to various embodiments of the present
disclosure, when the UL resource allocation information is
received from the eNB2 730, the UE 710 computes the UL
allocation map of the eNB2 730.

[0126] The UE 710 compares the UL allocation map of the
eNB1 720 and the UL resource allocation map of the eNB2
730 and detects the allocations of subframe 3 overlap.
[0127] Instep S790,the UE 710 transmits the UL allocation
map of the eNB2 730 to the eNB1 720. The eNB1 720 checks
the allocated subframe 3 for overlapping and determines
whether to readjust the resource allocation. In step S795,
when readjustment is possible, the eNB1 720 substitutes the
subframe 7 for the subframe 3 and notifies the UE 710 of the
readjusted resource allocation.

[0128] The UL allocation map of the eNB1 720 is updated
as denoted by reference number 780.

[0129] As denoted by reference number 790, the UE 710
allocates the resources from the eNB1 720 and the eNB2 730
without overlapping.

Samsung Electronics Co., Ltd. v. Asus Tech Licensing

Oct. 1, 2015

[0130] Readjusting the resource, as described above,
affects the HARQ process.

[0131] When the subframe 7 is substituted for the subframe
3 as the resource allocated by the eNB1 720, the HARQ
process for the subframe 3 changes. No method for changing
the synchronized HARQ process has been proposed in the
legacy system.

[0132] There is therefore a need of defining a HARQ pro-
cess update procedure for resource readjustment. A subframe
is assigned a HARQ process index, such as the HARQ pro-
cess 3 corresponding to the subframe number 3.

[0133] In various embodiments of the present disclosure,
the Packet Data Control Channel (PDCCH) or the Physical
Downlink Control Channel (PDCCH) indicates the mapping
between the legacy process and a new process explicitly.
[0134] The mapping is accomplished by adding two new
fields to the PDCCH. One field indicating the current process
and the other field indicating the new process replacing the
current process.

[0135] A new Downlink Control Information (DCI) is
defined for the mapping. The PDCCH including the DCI is
transmitted to the UE in any subframe. Accordingly, the
HARQ process change is applied with the DCI-based
PDCCH transmission to the next subframe of the subframe
carrying the PDCCH.

[0136] When the PDCCH is transmitted before the sub-
frame corresponding to the current process, the transmission
corresponding to the subframe of the current process is sus-
pended. In certain embodiments, the suspended transmission
is resumed in the subframe corresponding to the new process.
[0137] In certain embodiments of the present disclosure,
the mapping from the current process to the new process is
indicated by the PDCCH implicitly. For this purpose, the UL
process number is added to the UL DCI.

[0138] The difference between the PDCCH-based explicit
and implicit indications is the explicit indication of HARQ
process change is made by a field newly defined in the
PDCCH while the implicit indication of HARQ process
change is made with a legacy field of the PDCCH.

[0139] When the UL process number mismatches the sub-
frame number of the current process the process is mapped to
the subframe corresponding to the process number indicated
by the DCI.

[0140] In certain embodiments of the present disclosure,
the process number is included in the DCI when necessary to
indicate the mapping. The detailed description thereof is
made with reference to FIG. 8.

[0141] FIG. 8 illustrates an HARQ process change method
according to various embodiments of the present disclosure.
[0142] In FIG. 8, it is necessary to change the process
number 2 to the process number 5. In certain embodiments,
the DCI of the PDCCH indicates the process number 5 in the
subframe 2. Accordingly, the UE transmits the packet in the
subframe 5 instead of transmitting the packet scheduled in the
process 2 at the subframe 2.

[0143] The description thereof is made in more detail here-
inafter.
[0144] The PDCCH indicates the mapping of the HARQ

process. For example, the HARQ number is notified to the UE
using the UL DCI. According to the legacy standard, repeat-
ing retransmission at every 8 subframes is possible without
extra mapping because the subframe number and the HARQ
number match. The HARQ process is performed at the cor-
responding subframe. The method, according to various
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embodiments of the present disclosure, is applied when it is

necessary to change the HARQ process number.

[0145] FIG. 8 is directed to an exemplary case of changing
the HARQ process number 2 to the HARQ process number 5.
While the HARQ process 2 is running, changing the process
number is difficult. Accordingly, the retransmission at the
subframe 2 is shifted to the subframe 5 in the frame. The
retransmission of the HARQ process 2 is actually performed

at subframe 5.

[0146] When it is necessary to change the process 5 to the
process 2, the DCI of the PDCCH indicates the process num-
ber 2 in the subframe 5 and the UE transmits the packet in the

subframe 2 in the next time, but not in the subframe 5.

[0147] In detail, when the HARQ process is not running,
changing the HARQ process is possible. Accordingly, the
retransmission is performed in the indicated subframe 5
instead of the current subframe 2. When no UL resource is
allocated for such change, assuming that the indicated pro-

cess 5 is not allocated adaptive resources is possible.

[0148] In certain embodiments, to change a high-number
process to a low-numbered process, the UE monitors the
subframe 2 that is not processed yet. When the PDCCH
carrying the DCI for the UE that indicates the process 5 is
transmitted, the UE detects the change from the process 5 to
the process 2 and, when the packet is prepared, transmits the
packet reserved to be transmitted in the subframe 5 using the

subframe 2.

[0149] In certain embodiments, the mapping from the cur-
rent process to the new process is indicated by a MAC CE, and
anew MAC CE is defined to indicate the mapping from one

process to another explicitly.

[0150] Along with the mapping indication, the start time is
given explicitly or predefined. In certain embodiments, the
predefined start time is ‘x” RTT cycles after the receipt of the
MAC CE indicating the mapping from the original process to

a new process.

[0151] The options for indicating the mapping from the
current HARQ process to a new HARQ process are summa-

rized as shown in table 3.

TABLE 3

Option 1: based on MAC CE
eNB ends colliding HLR process
new process starts at newly allocated subframe
MAC CE -1 Byte
first 3 bits - original process
next 3 bits - new process
remaining 2 bits - reserved
adoptability
from next RTT cycle
predefined
Option 2: PDCCH-based explicit mapping
PDCCH provides explicit mapping between original process and
new process
DCI format is defined to have extra 6 bits
first 3 bits - original process
next 3 bits - new process
PDCCH including this DCI is transmitted in any subframe
is applied to next subframe corresponding to one of original and
new processes
Original process transmission is not performed
Identical transmission is performed at subframe corresponding to
new process
Option 3: PDCCH-based - implicit mapping
PDCCH indicates mapping
UL process number is added to UL DCI for this purpose
when subframe corresponding to add UL process number
mismatch subframe
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TABLE 3-continued

corresponding to ongoing process,
this means necessity of mapping (HARQ process change)
when subframe corresponds to ongoing process
when UL DCI includes process number
when process number mismatches ongoing process
process corresponding to current subframe is mapped to
indicated process
from next corresponding subframe
transmission at current subframe is ignored
when subframe mismatches ongoing process
when UL DCI includes process number
when process number matches ongoing process
indicated process is mapped to process corresponding to current
subframe.
when new resources are not provided in current subframe
assume indicated process is impossible to use adaptive resource

[0152] <Second Method—Network-Initiated Transmit
Power Control>

[0153] In the second method, the UL allocation map of the
subframes allocated by the eNB1 is set to the eNB2 through
the backhaul. In certain embodiments, the UE is connected to
the eNBs 1 and 2 in the dual connectivity environment.
[0154] The eNB2 avoids allocating the subframe that has
been allocated by the eNB1 already by referencing the UL
allocation map received from the eNB1. Accordingly, the
method according to the second method of the present dis-
closure makes it possible to solve the problem that the total
required transmit power exceeds the UE’s maximum allowed
transmit power in the dual connectivity environment. The
second method of the present disclosure is described in detail
with reference to FIG. 9.

[0155] FIG. 9illustrates signal flows among a UE and eNBs
1 and 2 in a UL resource allocation procedure according to
various embodiments of the present disclosure.

[0156] Instep S910, the UE 910 detects the BSR for eNB1
920 is triggered. The BSR is transmitted to each eNB peri-
odically or in an event-driven manner.

[0157] In step S920, the UE 910 transmits the BSR to the
eNB1 920. In step S930, the eNB1 920 transmits to the UE
910 the UL resource allocation information. The eNB1 920
allocates subframe 0, 1, 2, and 3 to the UE 910 as denoted by
reference number 940. The eNB1 920 generates the UL allo-
cation map in the form of a bit map of 11110000 to inform of
the subframe allocation as denoted by reference number 950.
[0158] In step S940, the eNB1 920 sends its UL allocation
map to the eNB2 930 that participates in the dual connectivity.
The UL allocation map of the eNB1 920 informs of the UL
resource that the eNB1 920 has allocated to the UE 910.
[0159] In step S950, the UE 910 detects the BSR for the
eNB2 930 is triggered. When necessary to transmit uplink
data to the eNB2 930 (such as the UE intends to transmit
higher layer data on the flow established with the eNB2), the
UE regards BSR as triggered.

[0160] In step S960, the UE 910 transmits the BSR to the
eNB2 930. In step S970, the eNB2 930 computes the UL
allocation map of the eNB1 920. According to various
embodiments of the present disclosure, when the eNB2 930
has already received the UL allocation map of the eNB1 920,
a step of checking the UL allocation is substituted for this
step.

[0161] Instep S980, the eNB2 930 performs resource allo-
cation by referencing the UL allocation map ofthe eNB1 920.
[0162] In step S985, the eNB2 930 transmits the UL
resource allocation information to the UE 910. The UL
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resource allocation information indicates the allocated
resources that are not overlapped with the UL resources allo-
cated to the UE 910 by the eNB1 920. As denoted by reference
number 960, the eNB2 930 allocates subframes 4 and 5 to the
UE 910.

[0163] In step S990, the eNB2 930 transmits its UL
resource allocation information to the eNB1 920.

[0164] The eNB1 920 and eNB2 930 allocate subframes to
the UE 910, as denoted by reference number 970, such that
the subframes allocated by the eNB1 920 and eNB2 930 are
not overlapped with each other.

[0165] The UL allocation map is shared with other eNBs
that have allocated resources to the UE 910.

[0166] When the eNB2 930 allocates resources to the UE
910 that the eNB1 920 allocates to the UE too because it is
impossible to avoid duplicate resource allocation, the eNB2
930 notifies the eNB1 920 of the information on the resource
allocation to the UE 910 through the backhaul using the UL
allocation map. The eNB1 920 performs resource allocation
adjustment to the UE 910 by referencing the UL allocation
map of the eNB2 930 such that the subframes allocated by the
two eNBs are not overlapped.

[0167] According to various embodiments of the present
disclosure, the eNB2 930 inquires of the eNB1 920 for the
information on the UL subframe allocation map before allo-
cating resource to the UE 910. The eNB1 920 transmits its UL
allocation map to the eNB2 930 such that the eNB2 930
performs resource allocation to the UE 910 by referencing the
UL allocation map of the eNB1 920.

[0168] According to various embodiments of the present
disclosure, the eNBs share their UL allocation maps with the
counterpart eNB only when the resources they allocate to the
UE 910 are overlapped.

[0169] According to various embodiments of the present
disclosure, the eNBs may not share the UL subframe alloca-
tion map when there is no indication about the duplicate
resource allocation of the two eNBs from the UE 910. The UL
subframe allocation maps may not be shared between the
eNBs when the UE 910 has power that is not enough for
simultaneous transmission to the two eNBs. When the UL
subframe allocation map is not shared between the two eNBs,
the UE 910 transmits the UL subframe allocation map of one
eNB to the other eNB.

[0170] <Third Method—UE-Initiated Transmit Power
Control>
[0171] According to the third method of the present disclo-

sure, the UE delays BSR transmission to the eNB2 while
transmitting the BSR to the eNB1 to avoid simultaneous
transmission.

[0172] According to various embodiments of the present
disclosure, the network configures a new timer, such as BSR
prohibittimer T 5, ,;1:5sz t0 the UE. In certain embodiments,
the UE starts the timer upon transmitting the BSR to an eNB.
The UE holds transmission of the BSR to another eNB until
the timer expires.

[0173] The network configures the timer per flow or a com-
mon timer for all flows.

[0174] According to certain embodiments of the present
disclosure, the network configures a threshold of the data
transmission degree for the eNB, which is capable of trans-
mitting the BSR to the eNB2, to the UE in the middle of
transmitting data to the eNB1. For example, the network
configure the UE to hold transmitting the BSR to the eNB2
until X % of the data indicated by the previous BSR is trans-
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mitted to the eNB1. When the data transmitted to the eNB1 is
equal to or more than X % of the data indicated by the BSR
transmitted to the eNB1, the UE triggers BSR to the eNB2.
[0175] The threshold X denotes the remainder or transmis-
sion degree of the data being transmitted and is predefined or
configured per UE by the network.

[0176] The network configures the threshold per flow or
defines a common timer applicable to all the flows. For
example, the threshold X is set to a large value for a high
priority flow and a small value for a low priority flow.
[0177] The third method of the present disclosure is
described in more detail with reference to FIG. 10.

[0178] FIG. 10 illustrates a UL resource allocation method
in a dual connectivity environment according to various
embodiments of the present disclosure.

[0179] In step S1010, the UE detects that data to be served
by the eNB1 occurs on the logical channel. The UE detects the
occurrence of the data to be transmitted to the eNB1.

[0180] In step S1020, the UE sends the BSR to the eNB1.
[0181] Instep S1030, the UE detects the occurrence of data
to be served by the eNB2 on the logical channel. In step
S1040, the UE delays triggering BSR to the eNB2 for a
predetermined duration, other than immediately transmitting
the BSR. The BSR transmission is delayed using the timer
that the eNB (or network) has configured to the UE or based
on the remainder (transmission degree) of the data being
transmitted.

[0182] In step S1050, when the predetermined duration
elapses, the UE transmits the BSR to the eNB2.

[0183] According to certain embodiments of the present
disclosure, the network may not configure the BSR prohibit
timer or the threshold X. In certain embodiments, the UE
selects the BSR prohibit timer or the threshold X autono-
mously.

[0184] Usingacombination of'the BSR prohibit timer T, -
mpizssk and the threshold X is possible. For example, the timer
T o oninisssr Starts but the data transmission amount exceeds X
%, the UE transmits the BSR to the eNB2 immediately and
transmits the BSR when the T, 5155z €Xpires.

[0185] FIG. 11 illustrates a configuration the eNB accord-
ing to various embodiments of the present disclosure. As
shown in FIG. 11, the eNB according to various embodiments
of the present disclosure includes a transceiver 1110 and a
controller 1120.

[0186] The transceiver 1110 receives a signal transmitted
by a UE, transfers the signal to the controller 1120, and
transmits the signal output by the controller 1120 to the UE.
[0187] The controller 1120 controls signal flows among the
function blocks for the UE to operate according to various
embodiments of the present disclosure.

[0188] The controller 1120 controls the transceiver 1110 to
receive the UL allocation map information of another eNB
that is generated based on the BSR for the eNB and the
information on the UL resource allocated to the UE by the
another eNB connected to the UE. The controller 1120 allo-
cates UL resource to the UE based on the UL allocation map
information and controls the transceiver 1110 to transmit the
UL resource allocation information to the UE. According to
various embodiments of the present disclosure, the resource
allocation module 1121 is responsible for resource allocation.
[0189] In certain embodiments, the UL allocation map
information is generated in the form of a bitmap.

[0190] The controller 1120 determines whether it is pos-
sible to allocate resource to the UE such that the allocated
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resource is not overlapped with the resource allocated by the
first eNB. The controller 1120 allocates resource to the UE
based on the determination result.

[0191] According to various embodiments of the present
disclosure, the controller 1120 controls the transceiver 1110
to receive the UL resource allocation or UL allocation map
information from another eNB to which the UE is connected.
[0192] According to various embodiments of the present
disclosure, when the resource readjustment is performed, the
controller 1120 determines whether HARQ process change is
necessary and, when necessary, controls the transceiver 1110
to transmit the changed HARQ process information to the
UE. In certain embodiments, the changed HARQ process
information is transmitted to the UE through a MAC CE or
PDCCH.

[0193] FIG. 12 illustrates a configuration of the UE accord-
ing to various embodiments of the present disclosure. As
shown in FIG. 12, the UE according to various embodiments
of the present disclosure includes a transceiver 1210 and a
controller 1220.

[0194] The transceiver 1210 is responsible for receiving a
signal transmitted by an eNB and transfers the signal to the
controller 1220 and transmits the signal output by the con-
troller 1220 to the eNB.

[0195] The controller 1220 controls signal flows among the
function blocks for the UE to operate according to various
embodiments of the present disclosure.

[0196] The controller 1220 controls the transceiver 1210 to
receive the UL resource allocation information transmitted by
the first eNB and generates UL allocation map information
for the first eNB based on the received UL resource allocation
information. When a BSR trigger for the second eNB is
detected, the controller 1220 controls the transceiver to trans-
mit the BSR for the second eNB and the UL allocation map
information of the first eNB to the second eNB.

[0197] In certain embodiments, the UL allocation informa-
tion is generated in the form of a bitmap.

[0198] The controller 1220 determines whether the UL
resource allocation information of the first eNB is changed
and, when the resource allocation information is changed,
controls the transceiver 1210 to transmit the UL allocation
map information corresponding to the changed UL resource
allocation information to the second eNB.

[0199] The controller 1220 controls the transceiver 1210 to
receive the UL resource allocation information from the sec-
ond eNB and determines whether duplicate resource alloca-
tion occurs based on the UL resource allocation information
received from the first eNB and the UL resource allocation
information received from the second eNB. When duplicate
resource allocation is detected, the controller 1220 controls
the transceiver 1210 to transmit to the first eNB the UL
resource allocation map corresponding to the UL resource
allocation information received from the second eNB.
[0200] The controller 1220 also controls the transceiver
1210 to receive the readjusted UL resource allocation infor-
mation from the first eNB. In certain embodiments, the read-
justed UL resource allocation information of the first eNB
indicates the resource that is not overlapped with the resource
indicated by the UL resource allocation information received
from the second eNB.

[0201] According to various embodiments of the present
disclosure, the controller 1220 controls the transceiver to
receive the control information including the information on
the HARQ process corresponding to the readjusted UL
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resource allocation information and adjust the HARQ process
based on the received control information. In certain embodi-
ments, the control information is received through Physical
Downlink Control Channel (PDCCH) or a MAC CE.

[0202] According to various embodiments, the controller
1220 includes a BSR controller that is responsible for BSR
transmission and a UL allocation map generator 1222 that is
responsible for generating and managing the UL allocation
map.

[0203] The present disclosure is capable of preventing the
UE from transmitting signals to two eNBs simultaneously so
as to control the transmit power of the UE efficiently.

[0204] Although various embodiments of the present dis-
closure have been described using specific terms, the speci-
fication and drawings are to be regarded in an illustrative
rather than a restrictive sense in order to help understand the
present disclosure. It is obvious to those skilled in the art that
various modifications and changes can be made thereto with-
out departing from the broader spirit and scope of the disclo-
sure.

[0205] For example, the HARQ process changes, accord-
ing to various embodiments of the present disclosure, may not
be performed along with the BSR transmission but separately.
[0206] As described above, the simultaneous transmission
avoidance method and apparatus of the present disclosure are
advantageous in terms of controlling the power of the UE by
preventing the dual connectivity-enable UE from performing
simultaneous transmission to two connected eNBs in a wire-
less communication system supporting the dual connectivity.
[0207] Although the present disclosure has been described
with an exemplary embodiment, various changes and modi-
fications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes
and modifications as fall within the scope of the appended
claims.

What is claimed is:

1. A Buffer Status Report (BSR) method of a terminal
connected to a first and a second base station in a wireless
communication system supporting dual connectivity, the
method comprising:

receiving an uplink resource allocation information from

the first base station;

generating an uplink allocation map information of the first

base station based on the uplink resource allocation
information; and

transmitting, when a BSR for the second base station is

triggered, the uplink allocation map information of the
first base station and the BSR for the second base station
to the second base station.
2. The method of claim 1, wherein the uplink allocation
map information is generated in a form of a bitmap.
3. The method of claim 1, further comprising:
determining whether the uplink resource allocation infor-
mation of the first base station is changed; and

transmitting, when the uplink resource allocation informa-
tion is changed, the uplink allocation map information
corresponding to the changed uplink resource allocation
information to the second base station.

4. The method of claim 1, further comprising:

receiving uplink resource allocation information from the

second base station;

determining whether the uplink resource allocation infor-

mation of the first base station and the uplink resource
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allocation information of the second base station have
any resource allocated duplicately;

transmitting, when the uplink resource allocation informa-

tions have any resources allocated duplicately, the
uplink resource map information corresponding to the
uplink resource allocation information received from
the second base station to the first base station.

5. The method of claim 4, further comprising receiving an
readjusted uplink resource allocation information from the
first base station, the readjusted uplink resource allocation
information of the first base station and the uplink resource
allocation information of the second base station having no
resources allocated duplicately.

6. The method of claim 5, further comprising:

receiving a control information including information on a

Hybrid Automatic Repeat Request (HARQ) process cor-
responding to the readjusted uplink resource allocation
information; and

adjusting the HARQ process based on the control informa-

tion.
7. The method of claim 6, where the control information is
received through one of a Physical Downlink Control Chan-
nel (PDCCH) and a Medium Access Control (MAC) Control
Element (CE).
8. A resource allocation method of a second base station in
awireless communication system supporting dual connectiv-
ity, the method comprising:
receiving an uplink allocation map information of a first
base station that is generated based on a Buffer Status
Report (BSR) for the second base station that is received
from a terminal and information on uplink resources
allocated to the terminal by a first evolved node B (eNB);

allocating the uplink resources to the terminal based on the
uplink allocation map information; and

transmitting the uplink resources to the terminal.

9. The method of claim 8, wherein the uplink allocation
map information is generated in a form of a bitmap.

10. The method of claim 8, wherein allocating the uplink
resources comprises:

determining whether the second base station allocates

resources without overlapping resources the first base
station allocates to the terminal based on the uplink
allocation map information; and

allocating the resources to the terminal based on a deter-

mination result.

11. A terminal configured to perform a Buffer Status
Report (BSR) that is connected to a first base station and a
second base station in a wireless communication system sup-
porting dual connectivity, the terminal comprising:

a transceiver configured to transmit and receive signals to

and from the base stations; and

a controller configured to:

control the transceiver to receive an uplink resource
allocation information from the first base station;

generate an uplink allocation map information of the
first base station based on the uplink resource alloca-
tion information; and

control the transceiver to transmit, when the BSR for the
second base station is triggered, the uplink allocation
map information of the first base station and the BSR
for the second base station to the second base station.

12. The terminal of claim 11, wherein the uplink allocation
map information is generated in a form of a bitmap.
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13. The terminal of claim 11, wherein the controller is
further configured to:

determine whether the uplink resource allocation informa-

tion of the first base station is changed; and

control the transceiver to transmit, when the uplink

resource allocation information is changed, the uplink
allocation map information corresponding to the
changed uplink resource allocation information to the
second base station.

14. The terminal of claim 11, wherein the controller is
further configured to:

control the transceiver to receive uplink resource allocation

information from the second base station;

determine whether the uplink resource allocation informa-

tion of the first base station and the uplink resource
allocation information of the second base station have
any resource allocated duplicately; and

control the transceiver to transmit, when the uplink

resource allocation informations have any resource allo-
cated duplicately, the uplink resource map information
corresponding to the uplink resource allocation informa-
tion received from the second base station to the first
base station.

15. The terminal of claim 14, wherein the controller is
further configured to control the transceiver to receive aread-
justed uplink resource allocation information from the first
base station, the readjusted uplink resource allocation infor-
mation of the first base station and the uplink resource allo-
cation information of the second base station having no
resource allocated duplicately.

16. The terminal of claim 15, wherein the controller is
further configured to:

control the transceiver to receive a control information

including information on a Hybrid Automatic Repeat

Request (HARQ) process corresponding to the read-

justed uplink resource allocation information; and
adjust the HARQ process based on the control information.

17. The terminal of claim 16, wherein the control informa-
tion is received through one of a Physical Downlink Control
Channel (PDCCH) and a Medium Access Control (MAC)
Control Element (CE).

18. A second base station configured to allocate resources
to a terminal in a wireless communication system supporting
dual connectivity, the base station comprising:

a transceiver configured to transmit and receive signals to

and from the terminal; and

a controller configured to:

control the transceiver to receive an uplink allocation
map information of a first base station that is gener-
ated based on a Buffer Status Report (BSR) for the
second base station that is received from a terminal
and information on uplink resources allocated to the
terminal by a first evolved node B (eNB);

allocate uplink resources to the terminal based on the
uplink allocation map information; and

control the transceiver to transmit the uplink resource
allocation information to the terminal.

19. The base station of claim 18, wherein the uplink allo-
cation map information is generated in a form of a bitmap.

20. The base station of claim 18, wherein the controller is
further configured to:

determine whether the second base station allocates

resources without being overlapped with resources the
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first base station allocates to the terminal, based on the
uplink allocation map information; and

allocate resources to the terminal based on the determina-

tion result.

21. A method for a base station to control Hybrid Auto-
matic Repeat Request (HARQ) processes of a terminal in a
wireless communication system, the method comprising:

determining whether a HARQ process of the terminal is

needed to be adjusted;

generating, when adjustment is necessary, a control infor-

mation for adjusting the HARQ process of the terminal;
and

transmitting the control information to the terminal.

22. The method of claim 21, wherein the control informa-
tion is received through one of a Physical Downlink Control
Channel (PDCCH) and a Medium Access Control (MAC)
Control Element (CE) and

if the control information is transmitted through the

PDCCH, further comprising:
configuring a field indicating the HARQ process and a field
indicating a target HARQ process in the PDCCH; and
transmitting the PDCCH to the terminal, and

if control information is transmitted through the PDCCH,

further comprising:

generating an Uplink (UL) Downlink Control Information

(DCI) including information on the HARQ process of
the UE that is to be changed; and

transmitting the PDCCH including the UL DCI to the

terminal.
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23. A base station configured to control a Hybrid Auto-
matic Repeat Request (HARQ) process of a terminal in a
wireless communication system, the base station comprising:

a transceiver configured to transmit and receive signals to

and from the terminal; and

a controller configured to:

determine whether a HARQ process of the terminal is
needed to be adjusted;

generate, when adjustment is necessary, a control infor-
mation for adjusting the HARQ process of the termi-
nal; and

control the transceiver to transmit the control informa-
tion to the terminal.

24. The base station of claim 23, wherein the control infor-
mation is received through one of a Physical Downlink Con-
trol Channel (PDCCH) and a Medium Access Control (MAC)
Control Element (CE),

wherein the controller is further configured to:

configure, when the control information is transmitted

through the PDCCH, a field indicating the HARQ pro-
cess and a field indicating a target HARQ process in the
PDCCH; and

transmit the PDCCH to the terminal, and

wherein the controller is further configured to:

generate, when the control information is transmitted

through the PDCCH, an Uplink (UL) Downlink Control
Information (DCI) including information on the HARQ
process of the UE that is to be changed; and

control the transceiver to transmit the PDCCH including

the UL DCI to the terminal.

#* #* #* #* #*
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