
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
82

6 
35

7
A

1
*EP003826357A1*

(11) EP 3 826 357 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
26.05.2021 Bulletin 2021/21

(21) Application number: 19847780.4

(22) Date of filing: 07.08.2019

(51) Int Cl.:
H04W 28/06 (2009.01) H04W 76/27 (2018.01)

(86) International application number: 
PCT/KR2019/009858

(87) International publication number: 
WO 2020/032566 (13.02.2020 Gazette 2020/07)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
KH MA MD TN

(30) Priority: 07.08.2018 KR 20180092060

(71) Applicant: Samsung Electronics Co., Ltd.
Suwon-si 16677 (KR)

(72) Inventors:  
• KIM, Donggun

Gyeonggi-do 16677 (KR)
• KIM, Soenghun

Gyeonggi-do 16677 (KR)
• JANG, Jaehyuk

Gyeonggi-do 16677 (KR)
• TESANOVIC, Milos

Gyeonggi-do 16677 (KR)

(74) Representative: Gulde & Partner
Patent- und Rechtsanwaltskanzlei mbB 
Wallstraße 58/59
10179 Berlin (DE)

(54) METHOD AND DEVICE FOR TRANSMITTING AND RECEIVING DATA IN WIRELESS 
COMMUNICATION SYSTEM

(57) The present disclosure relates to a method and
device for transmitting and receiving data in a wireless
communication system. An operating method of a first
radio node for performing a wireless backhaul function
in a wireless communication system includes: mapping
a bearer of at least one terminal to at least one radio link

control (RLC) channel in an adaptation layer, which is an
upper layer of an RLC layer; and transmitting, to a second
radio node, data corresponding to the bearer of the at
least one terminal through the at least one RLC channel.
The at least one RLC channel is connected to at least
one RLC layer of the second radio node.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a method and device for transmitting and receiving data in a wireless com-
munication system.

BACKGROUND ART

[0002] To meet the increase in demand with respect to wireless data traffic after the commercialization of 4th Generation
(4G) communication systems, considerable efforts have been made to develop improved 5th Generation (5G) commu-
nication systems or pre-5G communication systems. For this reason, 5G communication systems or pre-5G communi-
cation systems are called beyond 4G network communication systems or post Long Term Evolution (LTE) systems. To
achieve a high data rate, the implementation of 5G communication systems in an ultra-high frequency band (millimeter
wave (mmWave)) (e.g., a 60 GHz band) is under consideration. To alleviate propagation path loss of radio waves and
increase propagation distances of radio waves in a millimeter wave band, technologies for 5G communication systems,
such as beamforming, massive multi-input multi-output (MIMO), full dimensional MIMO (FD-MIMO), array antenna,
analog beamforming, and large-scale antenna system are being discussed. Also, in order to improve a system network
for 5G communication systems, technologies, such as evolved small cell, advanced small cell, cloud radio access network
(cloud RAN), ultra-dense network, Device-to-Device (D2D) communication, wireless backhaul, moving network, coop-
erative communication, Coordinated Multi-Points (CoMP), and reception interference cancellation, are being developed.
In addition, for 5G communication systems, hybrid Frequency Shift Keying (FSK) and Quadrature Amplitude Modulation
(QAM) (FQAM) and Sliding Window Superposition Coding (SWSC), which are Advanced Coding Modulation (ACM)
schemes, and Filter Bank Multi-Carrier (FBMC), Non-Orthogonal Multiple Access (NOMA), and Sparse Code Multiple
Access (SCMA), which are advanced access technologies, have been developed.
[0003] The Internet has evolved from a human-centered connection network, through which humans generate and
consume information, to an Internet of Things (loT) network that exchanges and processes information between distrib-
uted elements such as objects. An Internet of Everything (loE) technology is emerging, in which a technology related to
the loT is combined with, for example, a technology for processing big data through connection with a cloud server. In
order to implement the loT, various technical components are required, such as, a sensing technique, wired/wireless
communication and network infrastructures, a service interfacing technique, a security technique, etc. In recent years,
techniques including a sensor network for connecting objects, Machine-to-Machine (M2M) communication, Machine
Type Communication (MTC), etc., have been studied. In the loT environment, intelligent Internet Technology (IT) services
may be provided to collect and interpret data obtained from objects connected to each other, and to create new value
in human life. As existing information technology (IT) techniques and various industries converge and combine with each
other, the loT may be applied to various fields, such as smart homes, smart buildings, smart cities, smart cars or connected
cars, smart grids, health care, smart home appliances, high quality medical services, etc.
[0004] Various attempts are being made to apply 5G communication systems to loT networks. For example, technol-
ogies related to sensor networks, M2M communication, MTC, etc., are implemented by using 5G communication tech-
nologies including beamforming, MIMO, array antenna, etc. The application of cloud RAN as the big data processing
technology described above may be an example of convergence of 5G communication technology and loT technology.
[0005] As it is possible to provide various services according to the development of wireless communication systems,
there is a need for a method of efficiently providing the services.

DESCRIPTION OF EMBODIMENTS

SOLUTION TO PROBLEM

[0006] Provided are a method and device for transmitting and receiving data in a wireless communication system. An
operating method of a first radio node for performing a wireless backhaul function in a wireless communication system
includes: mapping a bearer of at least one terminal to at least one radio link control (RLC) channel in an adaptation
layer, which is an upper layer of an RLC layer; and transmitting, to a second radio node, data corresponding to the
bearer of the at least one terminal through the at least one RLC channel, wherein the at least one RLC channel is
connected to at least one RLC layer of the second radio node.

BRIEF DESCRIPTION OF DRAWINGS

[0007]
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FIG. 1A is a diagram illustrating an architecture of a Long Term Evolution (LTE) system, according to some embod-
iments of the present disclosure.
FIG. 1B is a diagram illustrating a radio protocol architecture of the LTE system, according to some embodiments
of the present disclosure.
FIG. 1C is a diagram illustrating an architecture of a next-generation mobile communication system, according to
some embodiments of the present disclosure.
FIG. 1D is a diagram illustrating a radio protocol architecture of the next-generation mobile communication system,
according to some embodiments of the present disclosure.
FIG. 1E is a diagram illustrating a network architecture supporting wireless backhaul in a next-generation mobile
communication system, according to some embodiments of the present disclosure.
FIG. 1F illustrates a procedure of performing radio resource control (RRC) connection establishment when a user
equipment (UE) establishes a connection with a radio node (IAB node or IAB donor) or a child radio node establishes
a connection with a parent radio node (IAB node or IAB donor), in a wireless backhaul network (IAB) of a next-
generation mobile communication system, according to some embodiments of the present disclosure.
FIG. 1G is a diagram illustrating a protocol layer entity that each radio node may have in a wireless communication
system supporting wireless backhaul, according to some embodiments of the present disclosure.
FIG. 1H illustrates a method of managing bearers of radio nodes in the wireless communication system supporting
wireless backhaul, according to some embodiments of the present disclosure.
FIG. 1I is a diagram illustrating a header and data structure that an adaptation (ADAP) layer entity may have by
performing a data concatenation function when a radio node has a protocol architecture such as 1g-01, in the
wireless communication system supporting wireless backhaul, according to some embodiments of the present
disclosure.
FIG. 1J is a diagram illustrating a header and data structure that an ADAP layer entity may have by performing a
data concatenation function when a radio node has a protocol architecture such as 1g-02, in the wireless commu-
nication system supporting wireless backhaul, according to some embodiments of the present disclosure.
FIG. 1K is a diagram illustrating an operation of a radio node using a data concatenation function, according to some
embodiments of the present disclosure.
FIG. 1L illustrates an architecture of a UE or a radio node, according to some embodiments of the present disclosure.
FIG. 1M is a block diagram of a Tx/Rx point (TRP) or a radio node in the wireless communication system, according
to some embodiments of the present disclosure.
FIG. 2A is a diagram illustrating an architecture of an LTE system, according to some embodiments of the present
disclosure.
FIG. 2B is a diagram illustrating a radio protocol architecture of the LTE system, according to some embodiments
of the present disclosure.
FIG. 2C is a diagram for describing the concept of dual connectivity, according to some embodiments of the present
disclosure.
FIG. 2D is a diagram illustrating a random access procedure when asynchronous hybrid automatic repeat request
(HARQ) is used for an uplink, according to some embodiments of the present disclosure.
FIG. 2E is a diagram illustrating an example of a message flow between a UE and a base station when a method
of determining an uplink HARQ process identifier (ID) is used in E-UTRAN New Radio-Dual Connectivity (EN-DC),
according to some embodiments of the present disclosure.
FIG. 2F is a diagram illustrating an operation sequence of a UE when a method of determining an uplink HARQ
process ID is used in EN-DC.
FIG. 2G is a diagram illustrating an architecture of a UE in the wireless communication system, according to some
embodiments of the present disclosure.

MODE OF DISCLOSURE

[0008] Hereinafter, an operation principle of the present disclosure will be described in detail with reference to the
accompanying drawings. In describing the present disclosure, when the detailed description of the relevant known
functions or configurations is determined to unnecessarily obscure the gist of the present disclosure, the detailed de-
scription thereof may be omitted. The terms as used herein are those defined by taking into account functions in the
present disclosure, but the terms may vary depending on the intention of users or those of ordinary skill in the art,
precedents, or the like. Therefore, the definitions should be made based on the contents throughout the specification.
[0009] For the same reason, some elements in the accompanying drawings are exaggerated, omitted, or schematically
illustrated. Also, the size of each element does not entirely reflect the actual size. The same reference numerals are
assigned to the same or corresponding elements in the drawings.
[0010] Effects and features of the present disclosure, and methods of achieving them will be clarified with reference
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to embodiments described below in detail with reference to the drawings. In this regard, the embodiments of the present
disclosure may have different forms and should not be construed as being limited to the descriptions set forth herein.
Rather, these embodiments are provided so that the present disclosure will be thorough and complete and will fully
convey the concept of the embodiments of the present disclosure to those of ordinary skill in the art. The same reference
numerals refer to the same elements throughout the specification.
[0011] It will be understood that the respective blocks of flowcharts and combinations of the flowcharts may be per-
formed by computer program instructions. Because these computer program instructions may be embedded in a proc-
essor of a general-purpose computer, a special-purpose computer, or other programmable data processing apparatuses,
the instructions executed through the processor of the computer or other programmable data processing apparatus
generates modules for performing the functions described in the flowchart block(s). Because these computer program
instructions may also be stored in a computer-executable or computer-readable memory that may direct the computer
or other programmable data processing apparatus so as to implement functions in a particular manner, the instructions
stored in the computer-executable or computer-readable memory are also capable of producing an article of manufacture
containing instruction modules for performing the functions described in the flowchart block(s). Because the computer
program instructions may also be embedded into the computer or other programmable data processing apparatus, the
instructions for executing the computer or other programmable data processing apparatuses by generating a computer-
implemented process by performing a series of operations on the computer or other programmable data processing
apparatuses may provide operations for executing the functions described in the flowchart block(s).
[0012] Also, each block may represent part of a module, segment, or code that includes one or more executable
instructions for executing a specified logical function(s). It should also be noted that, in some alternative implementations,
the functions described in the blocks may occur out of the order noted in the drawings. For example, two blocks illustrated
in succession may in fact be executed substantially concurrently, or the blocks may sometimes be executed in a reverse
order, depending on the functions involved therein.
[0013] The term "module" or "-er/or" as used herein refers to a software element or a hardware element such as field
programmable gate array (FPGA) or application specific integrated circuit (ASIC), and the "module" or "-er/or" performs
certain functions. However, the term "module" or "-er/or" is not limited to software or hardware. The term "module" or "-
er/or" may be configured in an addressable storage medium or may be configured to reproduce one or more processors.
Therefore, for example, the term "module" includes elements, such as software elements, object-oriented software
elements, class elements, and task elements, processes, functions, attributes, procedures, subroutines, segments of
program code, drivers, firmware, microcodes, circuits, data, databases, data structures, tables, arrays, and variables.
Functions provided in the elements and the "modules" or "-ers/ors" may be combined with fewer elements and "modules"
or "-ers/ors", or may be separated from additional elements and "modules" or "-ers/ors." Furthermore, the elements and
the "modules" or "-ers/ors" may be implemented to reproduce one or more central processing units (CPUs) in the device
or secure multimedia card. Also, in embodiments of the present disclosure, the "module" or "-er/or" may include one or
more processors.
[0014] In describing the present disclosure, when the detailed description of the relevant known functions or configu-
rations is determined to unnecessarily obscure the gist of the present disclosure, the detailed description thereof may
be omitted. Hereinafter, embodiments of the present disclosure will be described in detail with reference to the accom-
panying drawings.
[0015] The term for identifying an access node, the term referring to network entities, the term referring to messages,
the term referring to an interface between network entities, the terms referring to a variety of identification information,
and the like are exemplified for convenience of description. Therefore, the present disclosure is not limited to the terms
to be described later, and other terms referring to entities having an equivalent technical meaning may be used.
[0016] For convenience of description, the terms and names defined in the 3rd Generation Partnership Project Long
Term Evolution (3GPP LTE) standard are used herein. However, the present disclosure is not limited by the terms and
names and may be equally applied to systems conforming to other standards. The term "eNB" as used in the present
disclosure may be used interchangeably with the term "gNB" for convenience of description. That is, a base station
described as the eNB may represent the gNB. Also, the term "terminal" may refer to not only mobile phones, NB-loT
devices, and sensors, but also other wireless communication devices.
[0017] Hereinafter, a base station assigns resources to a terminal, and may include at least one of a gNode B, an
eNode B, a Node B, a BS, a radio access unit, a base station controller, or a node on a network. Examples of a terminal
may include a user equipment (UE), a mobile station (MS), a cellular phone, a smartphone, a computer, a multimedia
system capable of performing a communication function, or the like. Of course, the present disclosure is not limited to
the above examples.
[0018] In particular, the present disclosure may be applied to 3GPP New Radio (NR) (5th Generation (5G) mobile
communication standard). Also, the present disclosure may be applied to intelligent services (e.g., smart homes, smart
buildings, smart cities, smart cars or connected cars, health care, digital education, retail, security and safety related
services, etc.) based on 5G communication technologies and loT related technologies. The term "eNB" as used herein
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may be used interchangeably with the term "gNB" for convenience of description. That is, a base station described as
the eNB may represent the gNB. Also, the term "terminal" may refer to not only mobile phones, NB-loT devices, and
sensors, but also other wireless communication devices.
[0019] A wireless communication system has evolved from a system providing voice-oriented services to a broadband
wireless communication system providing high speed high quality packet data services of communication standards
such as High Speed Packet Access (HSPA) of 3GPP, LTE or Evolved Universal Terrestrial Radio Access (E-UTRA),
LTE-A, LTE-Pro, High Rate Packet Data (HRPD) of 3GPP2, Ultra Mobile Broadband (UMB), and IEEE 802.16e.
[0020] In an LTE system as a representative example of a broadband wireless communication system, an Orthogonal
Frequency Division Multiplexing (OFDM) scheme is employed in a downlink (DL), and a Single Carrier Frequency Division
Multiple Access (SC-FDMA) scheme is employed in an uplink (UL). The UL refers to a radio link through which a terminal
(UE or MS) transmits data or a control signal to a base station (eNode B or BS), and the DL refers to a radio link through
which a base station transmits data or a control signal to a terminal. In the multiple access scheme as described above,
data or control information of each user may be identified by performing assignment and operation so that time-frequency
resources for carrying data or control information for each user do not overlap each other, that is, orthogonality there-
between is established.
[0021] Future communication systems after LTE, that is, 5G communication systems have to be able to freely reflect
various requirements of users and service providers. Therefore, services that satisfy various requirements at the same
time have to be supported. Services considered for 5G communication systems include Enhanced Mobile Broadband
(eMBB), Massive Machine Type Communication (MMTC), and Ultra Reliability Low Latency Communication (URLLC).
[0022] According to some embodiments, eMBB aims to provide a data rate that is higher than that supported by LTE,
LTE-A, or LTE-Pro. For example, in 5G communication systems, eMBB has to be able to provide a peak data rate of
20 Gbps in a DL and a peak data rate of 10 Gbps in an UL in terms of a single base station. Also, the 5G communication
systems have to provide a peak data rate and simultaneously provide an increased user perceived data rate of the
terminal. In order to satisfy such requirements, there is a need to improve various transmission and reception technologies
including an improved multi-input multi-output (MIMO) transmission technology. Also, in a 2 GHz band used by current
LTE, signals are transmitted using up to 20 MHz transmission bandwidth. However, 5G communication systems use a
frequency bandwidth wider than 20 MHz in 3 to 6 GHz frequency bands or 6 GHz or higher frequency bands. Therefore,
the data rate required by 5G communication systems may be satisfied.
[0023] At the same time, mMTC is under consideration so as to support application services such as Internet of Thing
(loT) in 5G communication systems. In order to efficiently provide loT, mMTC needs to support access of a massive
terminal in a cell, improve coverage of the terminal, improve battery time, and reduce costs of the terminal. Because loT
is attached to various sensors and various devices to provide a communication function, loT has to be able to support
a large number of terminals (e.g., 1,000,000 terminals/km2) in a cell. Also, due to the nature of the service, the terminal
supporting mMTC is likely to be located in a shaded area that is not covered by the cell, such as the basement of a
building. Therefore, wider coverage than other services provided by the 5G communication systems may be required.
The terminal supporting mMTC has to be configured as an inexpensive terminal, and it is difficult to frequently replace
a battery of the terminal. Therefore, a very long battery life time such as 10 to 15 years may be required.
[0024] Finally, URLLC is a cellular-based wireless communication service used for a specific purpose (mission-critical).
URLLC may be used for services used in remote control for robots or machinery, industrial automation, unmanned aerial
vehicles, remote health care, emergency alerts, or the like. Therefore, communication provided by URLLC has to provide
very low latency and very high reliability. For example, a service supporting URLLC has to satisfy air interface latency
of less than 0.5 milliseconds and simultaneously has a packet error rate of 10-5 or less. Therefore, for services supporting
URLLC, the 5G systems have to provide a smaller transmit time interval (TTI) than other services and simultaneously
require a design matter that has to allocate a wide resource in a frequency band so as to ensure reliability of a commu-
nication link.
[0025] The above-described three services considered in 5G communication systems, that is, eMBB, URLLC, and
mMTC, may be multiplexed and transmitted in a single system. In this case, different transmission and reception tech-
nologies and transmission and reception parameters may be used between services so as to satisfy different requirements
of the respective services. However, mMTC, URLLC, and eMBB are only examples of different service types, and the
service types to which the present disclosure is applied are not limited to the above-described examples.
[0026] Also, although LTE, LTE-A, LTE Pro, or 5G (or NR, next-generation mobile communication) systems will be
described below as an example, embodiments of the present disclosure may also be applicable to other communication
systems having a similar technical background or channel form. Also, the present disclosure may be applicable to other
communication systems through some modifications without departing from the scope of the present disclosure.
[0027] The present disclosure provides a method and device for concatenating data in a radio node when supporting
a network architecture that supports wireless backhaul in a wireless communication system.
[0028] In a wireless communication system, a base station having various structures may be implemented, and various
radio access technologies may be mixed. In particular, in a network architecture that supports wireless backhaul or
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integrated access backhaul, each radio node (IAB node or IAB donor) processes a lot of data from numerous terminals.
Thus, in order for efficient transmission resource management, it is necessary to reduce header overhead for data
processing.
[0029] In the present disclosure, provided is a method for bearer operation and processing data of radio nodes in a
wireless communication system supporting wireless backhaul, and a method capable of reducing header overhead by
proposing a function of efficiently concatenating data in radio nodes (e.g., IAB nodes) and capable of efficiently utilizing
transmission resources.
[0030] In the present disclosure, provided is a function of concatenating data in an adaptation (ADAP) layer entity. In
the present disclosure, provided is a method by which an ADAP layer concatenates a plurality of pieces of data by
configuring headers, the method including: dividing a header into a common header and a dedicated header; including,
in the common header, a common header field for the plurality of pieces of data to be concatenated; including a field in
the dedicated header, the field being different for each header; and concatenating the plurality of pieces of data through
the common header and the dedicated headers.
[0031] Also, in the present disclosure, provided is a method of allocating a hybrid automatic repeat request (HARQ)
process identifier (ID) for parallel transmission when asynchronous HARQ is used for UL transmission in a wireless
communication system.
[0032] According to an embodiment of the present disclosure, provided is a method of allocating an HARQ process
ID for random access and a configured HARQ process ID for UL transmission when asynchronous HARQ is used,
without collision therebetween.
[0033] According to the present disclosure, an HARQ process ID for random access and a configured HARQ process
ID for UL transmission when asynchronous HARQ is used may be simultaneously transmitted while avoiding collision
therebetween.
[0034] FIG. 1A is a diagram illustrating an architecture of an LTE system according to some embodiments of the
present disclosure.
[0035] Referring to FIG. 1A, a radio access network of an LTE system includes next-generation base stations (Evolved
Node B, hereinafter ENB, Node B, or BS) 1a-05, 1a-10, 1a-15, and 1a-20, a mobility management entity (MME) 1a-25,
and a serving-gateway (S-GW) 1a- 30. A UE 1a-35 accesses an external network through the ENBs 1a-05 to 1a-20 and
the S-GW 1a-30.
[0036] In FIG. 1A, the ENBs 1a-05 to 1a-20 may correspond to an existing Node B of a UMTS system. The ENB may
be connected to the UE 1a-35 through a radio channel, and may perform a more complex role than the existing Node
B. In the LTE system, because all user traffics including real-time services such as Voice over IP (VoIP) through an
Internet protocol are serviced through a shared channel, a device for collecting and scheduling status information such
as buffer status, available transmission power status, and channel status of UEs may be required. This may be handled
by the ENBs 1a-05 to 1a-20. One ENB may typically control a plurality of cells. For example, in order to implement a
transmission rate of 100 Mbps, the LTE system may use, for example, an OFDM scheme in a 20-MHz bandwidth as a
radio access technology. Also, the ENB may apply a modulation scheme and an adaptive modulation and coding
(hereinafter referred to as AMC) scheme that determines a channel coding rate according to the channel status of the
UE. The S-GW 1a-30 is a device that provides data bearers, and may generate or remove data bearers under the control
of the MME 1a-25. The MME is a device that is responsible for various control functions as well as mobility management
functions for the UE, and may be connected to a plurality of base stations.
[0037] FIG. 1B is a diagram illustrating a radio protocol architecture of the LTE system, according to some embodiments
of the present disclosure.
[0038] Referring to FIG. 1B, in the radio protocol of the LTE system, a UE and an ENB may respectively include packet
data convergence protocols (PDCPs) 1b-05 and 1b-40, radio link controls (RLCs) 1b-10 and 1b-35, and medium access
controls (MACs) 1b-15 and 1b-30. The PDCPs 1b-05 and 1b-40 may be responsible for operations such as IP header
compression/decompression. The main functions of the PDCP may be summarized as follows. Of course, the present
disclosure is not limited to the following examples.

- Header compression and decompression function (Header compression and decompression: ROHC only)
- User data transfer function (Transfer of user data)
- In-sequence delivery function (In-sequence delivery of upper layer PDUs at PDCP re-establishment procedure for

RLC AM)
- Reordering function (For split bearers in DC (only support for RLC AM): PDCP PDU routing for transmission and

PDCP PDU reordering for reception)
- Duplicate detection function (Duplicate detection of lower layer SDUs at PDCP re-establishment procedure for RLC

AM)
- Retransmission function (Retransmission of PDCP SDUs at handover and, for split bearers in DC, of PDCP PDUs

at PDCP data-recovery procedure, for RLC AM)
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- Ciphering and deciphering function (Ciphering and deciphering)
- Timer-based SDU discard function (Timer-based SDU discard in uplink.)

[0039] According to some embodiments, the RLCs 1b-10 and 1b-35 may perform an ARQ operation by reconfiguring
a PDCP packet data unit (PDU) to an appropriate size. The main functions of the RLC may be summarized as follows.
Of course, the present disclosure is not limited to the following examples.

- Data transfer function (Transfer of upper layer PDUs)
- ARQ function (Error Correction through ARQ (only for AM data transfer))
- Concatenation, segmentation, and reassembly function (Concatenation, segmentation and reassembly of RLC SDUs

(only for UM and AM data transfer))
- Re-segmentation function (Re-segmentation of RLC data PDUs (only for AM data transfer))
- Reordering function (Reordering of RLC data PDUs (only for UM and AM data transfer))
- Duplicate detection function (Duplicate detection (only for UM and AM data transfer))
- Error detection function (Protocol error detection (only for AM data transfer))
- RLC SDU discard function (RLC SDU discard (only for UM and AM data transfer))
- RLC re-establishment function (RLC re-establishment)

[0040] According to some embodiments, the MACs 1b-15 and 1b-30 are connected to RLC layer entities configured
in one UE, and perform an operation of multiplexing RLC PDUs to MAC PDUs and demultiplexing RLC PDUs from MAC
PDUs. The main functions of the MAC may be summarized as follows. Of course, the present disclosure is not limited
to the following examples.

- Mapping function (Mapping between logical channels and transport channels)
- Multiplexing/demultiplexing function (Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical

channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels)
- Scheduling information reporting function (Scheduling information reporting)
- HARQ function (Error correction through HARQ)
- Function of handling priority between logical channels (Priority handling between logical channels of one UE)
- Function of handling priority between UEs (Priority handling between UEs by means of dynamic scheduling)
- MBMS service identifying function (MBMS service identification)
- Transport format selecting function (Transport format selection)
- Padding function (Padding)

[0041] According to some embodiments, physical (PHY) layers 1b-20 and 1b-25 perform an operation of channel-
coding and modulating upper layer data, making the channel-coded and modulated upper layer data into OFDM symbols,
and transmitting the OFDM symbols over a radio channel, or demodulating OFDM symbols received through a radio
channel, channel-decoding the demodulated OFDM symbols, and transmitting the decoded OFDM symbols to the upper
layer. Of course, the present disclosure is not limited to the above examples.
[0042] FIG. 1C is a diagram illustrating an architecture of a next-generation mobile communication system, according
to some embodiments of the present disclosure.
[0043] Referring to FIG. 1C, a radio access network of a next-generation mobile communication system (hereinafter,
referred to as an NR or 2g) includes a next-generation base station (New Radio Node B, hereinafter referred to as an
NR gNB or an NR BS) 1c-10 and a New Radio core network (an NR CN) 1c-05. A UE (New Radio user equipment,
hereinafter referred to as an NR UE or a UE) 1c-15 may access an external network through the NR gNB 1c-10 and the
NR CN 1c-05.
[0044] In FIG. 1C, the NR gNB 1c-10 may correspond to an eNB of an existing LTE system. The NR gNB 1c-10 may
be connected to the NR UE 1c-15 through a radio channel and may provide a service superior to that of the existing
Node B. In the next-generation mobile communication system, because all user traffics are serviced through a shared
channel, a device for collecting and scheduling status information such as buffer status, available transmission power
status, and channel status of UEs may be required. This may be handled by the NR NB 1c-10. One NR gNB 1c-10 may
typically control a plurality of cells. The next-generation mobile communication system may have more than the existing
maximum bandwidth so as to implement ultra-high-speed data transmission compared to the current LTE, may use
OFDM as a radio access technology, and may additionally use a beamforming technology.
[0045] Also, according to some embodiments, the NR gNB may apply a modulation scheme and an AMC scheme
that determines a channel coding rate according to the channel status of the UE. The NR CN 1c-05 may perform functions
such as mobility support, bearer configuration, and quality of service (QoS) configuration. The NR CN 1c-05 is a device
that is responsible for various control functions as well as a mobility management function for the UE, and may be
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connected to a plurality of base stations. Also, the next-generation mobile communication system may interoperate with
the existing LTE system, and the NR CN 1c-05 may be connected to the MME 1c-25 through a network interface. The
MME 1c-25 is connected to the eNB 1c-30, which is the existing base station.
[0046] FIG. 1D is a diagram illustrating a radio protocol architecture of the next-generation mobile communication
system, according to some embodiments of the present disclosure.
[0047] Referring to FIG. 1D, in the radio protocol of the next-generation mobile communication system, a UE and an
NR gNB may respectively include NR service data adaptation protocols (SDAPs) 1d-01 and 1d-45, NR PDCPs 1d-05
and 1d-40, NR RLCs 1d-10 and 1d-35, and NR MACs 1d-15 and 1d-30.

- User data transfer function (transfer of user plane data)
- Function of mapping between QoS flow and data bearer for UL and DL (mapping between a QoS flow and a DRB

for both DL and UL)
- Function of marking QoS flow ID in UL and DL (marking QoS flow ID in both DL and UL packets)
- Function of mapping reflective QoS flow to data bearer for UL SDAP PDUs (reflective QoS flow to DRB mapping

for the UL SDAP PDUs).

[0048] According to some embodiments, in regard to the SDAP layer entity, the UE may receive an RRC message to
configure whether to use the header of the SDAP layer entity or whether to use the function of the SDAP layer entity for
each PDCP layer entity, for each bearer, or for each logical channel. Also, when the SDAP header of the SDAP layer
entity is configured, a 1-bit non access stratum (NAS) reflective QoS indicator and a 1-bit access stratum (AS) reflective
QoS indicator of the SDAP header may indicate the UE to update or reconfigure mapping information between a QoS
flow and a data bearer for UL and DL. The SDAP header may include QoS flow ID information indicating QoS. QoS
information may be used as data processing priority, scheduling information, etc. for supporting efficient services.
[0049] According to some embodiments, the main functions of the NR PDCPs 1d-05 and 1d-40 may include some of
the following functions. Of course, the present disclosure is not limited to the following examples.

- Header compression and decompression function (Header compression and decompression: ROHC only)
- User data transfer function (Transfer of user data)
- In-sequence delivery function (In-sequence delivery of upper layer PDUs)
- Out-of-sequence delivery function (Out-of-sequence delivery of upper layer PDUs)
- Reordering function (PDCP PDU reordering for reception)
- Duplicate detection function (Duplicate detection of lower layer SDUs)
- Retransmission function (Retransmission of PDCP SDUs)
- Ciphering and deciphering function (Ciphering and deciphering)
- Timer-based SDU discard function (Timer-based SDU discard in uplink.)

[0050] According to some embodiments, the reordering function of the NR PDCP entities may include at least one of
a function of reordering PDCP PDUs received from the lower layer in sequence based on a PDCP sequence number
(SN), a function of immediately transmitting data to the upper layer in reordered order, without considering the order, a
function of reordering PDCP PDUs and recording lost PDCP PDUs, a function of reporting the status of the lost PDCP
PDUs to a sender, and a function of requesting retransmission of the lost PDCP PDUs.
[0051] According to some embodiments, the main functions of the NR RLCs 1d-10 and 1d-35 may include some of
the following functions. Of course, the present disclosure is not limited to the following examples.

- Data transfer function (Transfer of upper layer PDUs)
- In-sequence delivery function (In-sequence delivery of upper layer PDUs)
- Out-of-sequence delivery function (Out-of-sequence delivery of upper layer PDUs)
- ARQ function (Error correction through ARQ)
- Concatenation, segmentation, and reassembly function (Concatenation, segmentation and reassembly of RLC

SDUs)
- Re-segmentation function (Re-segmentation of RLC data PDUs)
- Reordering function (Reordering of RLC data PDUs)
- Duplicate detection function (Duplicate detection)
- Error detection function (Protocol error detection)
- RLC SDU discard function (RLC SDU discard)
- RLC re-establishment function (RLC re-establishment)

[0052] According to some embodiments, the in-sequence delivery function of the NR RLC device may include a function
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of transmitting RLC SDUs received from the lower layer to the upper layer in sequence, a function of, when one RLC
SDU is received after being divided into a plurality of RLC SDUs, reassembling and transmitting the RLC SDUs, and a
function of reordering the received RLC PDUs based on an RLC SN or a PDCP SN, and may include at least one of a
function of reordering the RLC PDUs and recording the lost RLC PDUs, a function of reporting the status of the lost RLC
PDUs to the sender, a function of requesting retransmission of the lost RLC PDUs, a function of, when there is the lost
RLC SDU, transmitting only RLC SDUs up to before the lost RLC SDU to the upper layer in sequence, a function of,
when there is the lost RLC SDU but a certain timer has expired, transmitting all RLC SDUs received before the start of
the timer to the upper layer in sequence, and a function of, when there is the lost RLC SDU and a certain timer has
expired, transmitting all RLC SDUs received so far to the upper layer in sequence. Also, the NR RLC device may process
RLC PDUs in the order of reception (in the order of arrival regardless of the order of sequence number) and transmit
the processed RLC PDUs to the PDCP entity regardless of the order (out-of sequence delivery). When the received
RLC PDU is a segment, segments stored in a buffer or to be received in the future may be received, reconfigured into
one complete RLC PDU, and processed and transmitted to the PDCP entity. According to some embodiments, the NR
RLC layer may not include the concatenation function, and the concatenation function may be performed by the NR
MAC layer, or may be replaced with the multiplexing function of the NR MAC layer.
[0053] According to some embodiments, the out-of-sequence delivery function of the NR RLC device may include at
least one of a function of transmitting RLC SDUs received from the lower layer directly to the upper layer regardless of
the order. a function of, when one RLC SDU is received after being divided into a plurality of RLC SDUs, a function of
reassembling and transmitting the RLC SDUs, and a function of storing the RLC SN or PDCP SN of received RLC PDUs,
reordering the RLC PDUs, and recording lost RLC PDUs.
[0054] According to some embodiments, the NR MACs 1d-15 and 1d-30 may be connected to a plurality of NR RLC
layer entities configured in one UE, and the main functions of the NR MAC may include some of the following functions.
Of course, the present disclosure is not limited to the following examples.

- Mapping function (Mapping between logical channels and transport channels)
- Multiplexing and demultiplexing function (Multiplexing/demultiplexing of MAC SDUs)
- Scheduling information reporting function (Scheduling information reporting)
- HARQ function (Error correction through HARQ)
- Function of handling priority between logical channels (Priority handling between logical channels of one UE)
- Function of handling priority between UEs (Priority handling between UEs by means of dynamic scheduling)
- MBMS service identifying function (MBMS service identification)
- Transport format selecting function (Transport format selection)
- Padding function (Padding)

[0055] According to some embodiments, NR PHY layers 1d-20 and 1d-25 may perform an operation of channel-coding
and modulating upper layer data, making the channel-coded and modulated upper layer data into OFDM symbols, and
transmitting the OFDM symbols over a radio channel, or demodulating OFDM symbols received through a radio channel,
channel-decoding the demodulated OFDM symbols, and transmitting the decoded OFDM symbols to the upper layer.
Of course, the present disclosure is not limited to the following examples.
[0056] FIG. 1E is a diagram illustrating a network architecture supporting wireless backhaul in a next-generation mobile
communication system, according to some embodiments of the present disclosure.
[0057] According to some embodiments, as illustrated in FIG. 1E, a wireless backhaul network (integrated access
backhaul network (IAB)) may include a plurality of radio nodes (e.g., IAB nodes or IAB donors). In the wireless backhaul
network, a UE may access a random radio node to establish an RRC connection and transmit and receive data. The
radio nodes accessed by the UE are child IAB nodes, and may establish an RRC connection with a parent IAB node
and transmit and receive data. The child radio node (child IAB node) may include a UE or an IAB node, and may include
a radio node that receives, from the parent radio node (parent IAB node or IAB donor), wireless connection access
configuration information, RRC configuration information, bearer configuration information, and configuration information
of the PDCP, RLC, MAC, or PHY layer entity and applies the received information.
[0058] The parent radio node may include an IAB node or an IAB donor, and may include a radio node that configures,
to the child node, wireless connection access configuration information, RRC configuration information, bearer config-
uration information, and configuration information of the PDCP, RLC, MAC, or PHY layer entity.
[0059] According to some embodiments, the IAB donor in FIG. 1E may include a radio node, such as a radio node 1
(Node 1) 1e-01, which is connected to a CN and transmits data to the upper layer entity. The IAB node may include
radio nodes 2, 3, 4, and 5 (Node 2 1e-02, Node 3 1e-03, Node 4 1e-04, and Node 5 1e-05) that transmit data in the
middle so as to help transmit and receive data between the UE and the IAB donor end. UEs 1e-06, 1e-07, 1e-08, and
1e-09 may access the radio nodes (e.g., IAB nodes or IAB donors) to establish an RRC connection and transmit and
receive data.



EP 3 826 357 A1

10

5

10

15

20

25

30

35

40

45

50

55

[0060] For example, the UE 2 1e-07 may access the radio node 3 1e-03 to establish an RRC connection and transmit
and receive data to and from the radio node 3 1e-03. The radio node 3 1e-03 may receive data received from the UE 2
1e-07 or data to be transmitted to the UE 2 1e-07 from the radio node 2 1e-02 that is the parent radio node, or may
transmit the data to the radio node 2 1e-02. Also, the radio node 2 1e-02 may receive data received from the radio node
3 1e-03 or data to be transmitted to the radio node 3 1e-03 from the radio node 1 (IAB donor) 1e-01 that is the parent
radio node, or may transmit the data to the radio node 1 1e-01.
[0061] Also, the UE 1 1e-03 may access the radio node 2 1e-02 to establish an RRC connection and transmit and
receive data to and from the radio node 2 1e-02. The radio node 2 1e-02 may receive data received from the UE 1 1e-
06 or data to be transmitted to the UE 1 1e-06 from the radio node 1 1e-01 that is the parent radio node, or may transmit
the data to the radio node 1 1e-01.
[0062] The UE may access the radio node having the best signal strength to establish an RRC connection and transmit
and receive data, and the wireless backhaul network may support multi-hop data transmission and reception through
intermediate radio nodes so that the UE transmits data to the radio node connected to the CN and receives data from
the radio node connected to the CN.
[0063] FIG. 1F illustrates a procedure of performing a radio RRC connection establishment when a UE establishes a
connection with a radio node (IAB node or IAB donor) or a child radio node establishes a connection with a parent radio
node (IAB node or IAB donor), in a wireless backhaul network (IAB) of a next-generation mobile communication system,
according to some embodiments of the present disclosure.
[0064] According to some embodiments, referring to FIG. 1F, when the UE or the child radio node (IAB) transmitting
and receiving data in an RRC connection mode does not transmit or receive data for a certain reason, or does not
transmit or receive data for a certain time, the parent radio node (parent IAB node or IAB donor) transmits an RRC
Connection Release message to the UE or the child radio node, so as to switch the UE or the child radio node to an
RRC idle mode or an RRC inactive mode (1f-01).
[0065] According to some embodiments, in the case in which data to be transmitted and received with the parent radio
node occurs, the UE or the child radio node (hereinafter referred to as an idle mode UE) performs an RRC connection
establishment procedure with the parent radio node when the UE or the child radio node is in an RRC idle mode, and
may perform an RRC connection resume procedure with the parent radio node when the UE or the child radio node is
in an RRC inactive mode.
[0066] The UE or the child radio node may establish reverse transmission synchronization with the parent radio node
through a random access process and may transmit an RRC Connection Request message (or RRC Resume Request
message) to the parent radio node (1f-05). The RRC Connection Request message (or RRC Resume Request message)
may include an ID of the UE or the child radio node, information about establishment cause, and the like.
[0067] The parent radio node may transmit an RRC Connection Setup message (or RRC Resume message) to the
UE or the child radio node so that the UE or the child radio node may establish an RRC connection (1f-10). The RRC
Connection Setup message (or RRC Resume message) may include at least one of configuration information for each
logical channel, configuration information for each bearer, configuration information of the PDCP layer entity, configuration
information of the RLC layer entity, and configuration information of the MAC layer entity.
[0068] According to some embodiments, when the UE or the child radio node performs handover, the RRC Connection
Setup message (or RRC Resume message) may configure an indicator indicating whether to perform retransmission
of pre-configured RRC messages to the target parent radio node or cell. For example, the indicator may indicate to
perform retransmission of RRC messages transmitted within a certain time before a handover indication message is
received, before handover is performed, or before an RRC message is received. Also, the indicator may indicate whether
to perform retransmission of each of the pre-configured RRC messages, and the RRC Connection Setup message may
include indicators indicating whether to perform retransmission of each of the RRC messages. Also, the indicator may
indicate whether to retransmit the RRC messages in the form of a bitmap indicating each of the RRC messages.
[0069] According to some embodiments, the RRC Connection Setup message (or RRC Resume message) may
include, in PDCP configuration information, an indicator instructing the UE or the radio node to perform the PDCP data
recovery procedure. Also, the RRC Connection Setup message (or RRC Resume message) may include, in bearer
configuration information, an indicator indicating whether to perform the PDCP data recovery procedure for a signaling
radio bearer (SRB) or a data radio bearer (DRB). Also, the RRC Connection Setup message (or RRC Resume message)
may include, in bearer configuration information, an indicator indicating whether to discard data remaining in the PDCP
layer entity for an SRB or a DRB.
[0070] According to some embodiments, the RRC Connection Setup message (or RRC Resume message) may
include, in bearer configuration information, an indicator indicating whether to perform cumulative retransmission or
selective retransmission for an acknowledged mode (AM) DRB when a PDCP re-establishment procedure is performed.
[0071] According to some embodiments, the RRC Connection Setup message (or RRC Resume message) may include
an indicator indicating which ARQ function is used in the child radio node. The indicator may be used to indicate whether
to use a hop-by-hop ARQ function or an end-to-end ARQ function. Also, when the indicator indicates to use the end-to-
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end ARQ function, the indicator may indicate whether to segment the received RLC layer entity data, whether to perform
only a function of transmitting data as it is, or whether to perform an ARQ function as an end in the child node. Also, the
indicator may indicate which ARQ function is used as the default function. When the ARQ function is not configured in
the message, the indicator may be previously determined to use one of the hop-by-hop ARQ function or the end-to-end
ARQ function as the default function. Also, the RRC Connection Setup message (or RRC Resume message) may
indicate whether the child radio node uses the data segmentation function. The RRC Connection Setup message may
indicate whether to activate (or use) the function of each of the RLC layer entities described with reference to FIG. 1B or 1D.
[0072] According to some embodiments, the RRC Connection Setup message (or RRC Resume message) may include
an indicator indicating whether to use the data concatenation function in the adaptation layer entity. Also, the RRC
Connection Setup message (or RRC Resume message) may include an indicator indicating whether to configure the
header of the adaptation layer entity, and the indicator may designate the type of the header. For example, the indicator
may configure which information is included in the header with respect to a UE ID, a UE bearer ID, a QoS ID, a radio
node ID, a radio node address, QoS information, etc., and may be configured to omit the header so as to reduce overhead.
[0073] According to some embodiments, the RRC Connection Setup message (or RRC Resume message) may
configure an RLC channel to be used between the transmitting adaptation layer entity and the receiving adaptation layer
entity, an RLC channel to be used between the child radio node and the parent radio node, or an RLC channel to be
used in the UE and the radio node. The RRC Connection Setup message (or RRC Resume message) may configure
the number of available RLC channels, available RLC channel IDs, mapping information of data mapped to RLC channels
(e.g., UE IDs, UE bearer IDs, QoS information, or QoS ID mapping information). The RLC channel may be defined as
a channel that groups data from the UEs based on QoS information and transmits the grouped data according to QoS,
and may be defined as a channel that groups data for each UE and transmits the grouped data.
[0074] According to some embodiments, the RRC Connection Setup message (or RRC Resume message) may
indicate the UE or the radio node to perform PDCP status report-based retransmission by defining and configuring an
indicator indicating whether to perform PDCP status report-based retransmission in the configuration information (pdcp-
config) of the PDCP layer entity. For example, when an indicator value is set to 0, data corresponding to NACK information
of the PDCP status report may be checked and only data corresponding to the ACK information may be discarded, even
when the UE or the radio node receives the PDCP status report. When an indicator value is set to 1, data corresponding
to ACK information of the PDCP status report may be discarded and data corresponding to the NACK information may
be retransmitted, even when the UE or the radio node receives the PDCP status report.
[0075] According to some embodiments, in order to indicate the UE or the radio node to perform PDCP status report-
based retransmission, the RRC Connection Setup message (or RRC Resume message) may trigger a PDCP data
recovery process procedure by configuring a PDCP data recovery indicator (recoverPDCP) in the configuration infor-
mation (pdcp-config) of the PDCP layer entity, and may transmit the PDCP status report to the UE or the radio node
together. When the UE or the radio node performs retransmission in the PDCP data recovery process, the UE or the
radio node may perform selective retransmission based on a PDCP status report, not successful or unsuccessful trans-
mission of the lower layer entity (e.g., the RLC layer entity). The UE or the radio node may perform retransmission of
only data indicated as data for which successful transmission is not confirmed (NACK) in the PDCP status report.
[0076] According to some embodiments, the RRC Connection Setup message may include an indicator indicating to
periodically transmit the PDCP status report, so that the PDCP status report may be periodically transmitted in the
configuration information (pdcp-config) of the PDCP layer entity, and may configure a PDCP status report periodicity or
a timer value. When information about the PDCP status report configuration is received, the UE or the radio node may
trigger and transmit the PDCP status report according to the configured PDCP status report periodicity included in the
received information or whenever the timer value expires.
[0077] According to some embodiments, the RRC Connection Setup message may configure a timer value and an
indicator indicating to transmit the PDCP status report, so that the PDCP status report may be triggered and transmitted
in the configuration information (pdcp-config) of the PDCP layer entity. The PDCP layer entity having received the
configuration information about the PDCP status report of the UE may trigger a timer having a set timer value whenever
a gap occurs in the PDCP sequence number. When the gap in the PDCP sequence number is not filled until the timer
expires, or when data corresponding to the PDCP sequence number assumed to be lost does not arrive, the PDCP
layer entity may trigger, configure, and transmit the PDCP status report when the timer expires. When the gap in the
PDCP sequence number is filled before the timer expires, or when data corresponding to the PDCP sequence number
assumed to be lost arrives, the PDCP layer entity may stop and initialize the timer. A PDCP reordering timer may be
used as the timer, and a new timer having a value less than or greater than that of the PDCP reordering timer may be
defined.
[0078] According to some embodiments, the RRC Connection Setup message may configure a PDCP status report
prohibit timer so as to prevent the PDCP status report from being frequently triggered in the configuration information
(pdcp-config) of the PDCP layer entity. When the PDCP status report prohibit timer is configured, the UE or the radio
node may trigger or configure and transmit the PDCP status report and may trigger the PDCP status report prohibit
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timer. The RRC Connection Setup message may prevent additional PDCP status reports from being transmitted while
the PDCP status report prohibit timer is running, and may allow the UE or the radio node to transmit the PDCP status
report after the PDCP status report prohibit timer expires.
[0079] According to some embodiments, the RRC Connection Setup message (or separate newly defined RRC mes-
sage) may include information about the parent radio node or the child radio node and information about each hop, such
as a congestion level, a queuing delay, and a hop delay between radio nodes (one-hop air latency), which are useful
for the radio node. Also, the number of wireless hops from the radio node having received the RRC Connection Setup
message to the highest radio node (IAB donor) may be indicated to the radio node having received the RRC Connection
Setup message. Also, the radio node having received the indicated number of hops through the RRC Connection Setup
message may increase the number of hops by 1 and notify the child node of the number of hops.
[0080] The UE or the child radio node that has established the RRC connection may transmit an RRC Connection
Setup Complete message (or RRC Resume complete message) to the parent radio node (1f-15). The RRC Connection
Setup Complete message may include a control message "SERVICE REQUEST" requesting an AMF or an MME for
bearer configuration for a certain service. The parent radio node may transmit the SERVICE REQUEST message
included in the RRCConnetionSetupComplete message to the AMF or the MME. The AMF or the MME may determine
whether to provide the service requested by the UE or the child radio node.
[0081] When the AMF or the MME determines to provide the service requested by the UE or the child radio node as
a result of determining whether to provide the service, the AMF or the MME may transmit an "INITIAL CONTEXT SETUP
REQUEST" message to the parent radio node. The "INITIAL CONTEXT SETUP REQUEST" message may include QoS
information to be applied when the DRB is configured, security-related information (e.g., security key, security algorithm,
etc.) to be applied to the DRB, and the like.
[0082] The parent radio node may exchange a Security Mode Command message 1f-20 and a Security Mode Complete
message 1f-25 with the UE or the child radio node so as to configure security with the UE or the child radio node. When
the security configuration is completed, the parent radio node may transmit an RRC Connection Reconfiguration message
1f-30 to the UE or the child radio node.
[0083] According to some embodiments, when the UE or the child radio node performs handover, the RRC Connection
Reconfiguration message may configure an indicator indicating whether to perform retransmission of pre-configured
RRC messages to the target parent radio node or cell. For example, the indicator may indicate to perform retransmission
of RRC messages transmitted within a certain time before a handover indication message is received, before handover
is performed, or before an RRC message is received. Also, the indicator may indicate whether to perform retransmission
of each of the pre-configured RRC messages, and the RRC Connection Setup message may include indicators indicating
whether to perform retransmission of each of the RRC messages. Also, the indicator may indicate whether to retransmit
the RRC messages in the form of a bitmap indicating each of the RRC messages.
[0084] According to some embodiments, the RRC Connection Reconfiguration message may include, in PDCP con-
figuration information, an indicator indicating the UE or the radio node to perform the PDCP data recovery procedure.
Also, the RRC Connection Reconfiguration message may include, in bearer configuration information, an indicator
indicating whether to perform the PDCP data recovery procedure for the SRB or the DRB. Also, the RRC Connection
Reconfiguration message may include, in bearer configuration information, an indicator indicating whether to discard
data remaining in the PDCP layer entity with respect to the SRB or the DRB.
[0085] According to some embodiments, the RRC Connection Reconfiguration message may include, in bearer con-
figuration information, an indicator indicating whether to perform cumulative retransmission or selective retransmission
for the AM DRB when the PDCP re-establishment procedure is performed.
[0086] According to some embodiments, the RRC Connection Reconfiguration message may include an indicator
indicating which ARQ function is used in the child radio node. The indicator may be used to indicate whether to use a
hop-by-hop ARQ function or an end-to-end ARQ function. Also, when the indicator indicates to use the end-to-end ARQ
function, the indicator may indicate whether to segment the received RLC layer entity data, whether to perform only a
transmitting function as it is, or whether to perform an ARQ function as an end in the child node. Also, the indicator may
indicate which ARQ function is used as the default function. When the ARQ function is not configured in the message,
the indicator may be previously determined to use one of the hop-by-hop ARQ function or the end-to-end ARQ function
as the default function. Also, the RRC Connection Reconfiguration message may indicate whether the child radio node
uses the data segmentation function. The RRC Connection Reconfiguration message may indicate whether to activate
(or use) the function of each of the RLC layer entities described with reference to FIG. 1B or 1D.
[0087] According to some embodiments, the RRC Connection Reconfiguration message may include an indicator
indicating whether to use the data concatenation function in the adaptation layer entity. Also, the RRC Connection
Reconfiguration message may include an indicator indicating whether to configure the header of the adaptation layer,
entity and the indicator may designate the type of the header. For example, the indicator may configure which information
is included in the header with respect to a UE ID, a UE bearer ID, a QoS ID, a radio node ID, a radio node address, QoS
information, etc., and may be configured to omit the header so as to reduce overhead.
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[0088] According to some embodiments, the RRC Connection Reconfiguration message may configure an RLC chan-
nel to be used between the transmitting adaptation layer entity and the receiving adaptation layer entity, an RLC channel
to be used between the child radio node and the parent radio node, or an RLC channel to be used in the UE and the
radio node. The RRC Connection Reconfiguration message may configure the number of available RLC channels,
available RLC channel IDs, mapping information of data mapped to RLC channels (e.g., UE IDs, UE bearer IDs, QoS
information, or QoS ID mapping information). The RLC channel may be defined as a channel that groups data from the
UEs based on QoS information and transmits the grouped data according to QoS, and may be defined as a channel
that groups data for each UE and transmits the grouped data.
[0089] According to some embodiments, the RRC Connection Reconfiguration message may indicate the UE or the
radio node to perform PDCP status report-based retransmission by defining and configuring an indicator indicating
whether to perform PDCP status report-based retransmission in the configuration information (pdcp-config) of the PDCP
layer entity. For example, when an indicator value is set to 0, data corresponding to NACK information of the PDCP
status report may be checked and only data corresponding to the ACK information may be discarded, even when the
UE or the radio node receives the PDCP status report. When an indicator value is set to 1, data corresponding to ACK
information of the PDCP status report may be discarded and data corresponding to the NACK information may be
retransmitted, even when the UE or the radio node receives the PDCP status report.
[0090] According to some embodiments, in order to indicate the UE or the radio node to perform PDCP status report-
based retransmission, the RRC Connection Reconfiguration message may trigger a PDCP data recovery process pro-
cedure by configuring a PDCP data recovery indicator (recoverPDCP) in the configuration information (pdcp-config) of
the PDCP layer entity, and may transmit the PDCP status report to the UE or the radio node together. When the UE or
the radio node performs retransmission in the PDCP data recovery process, the UE or the radio node may perform
selective retransmission based on a PDCP status report, not successful or unsuccessful transmission of the lower layer
entity (e.g., the RLC layer entity). The UE or the radio node may perform retransmission only on data indicated as data
for which successful transmission is not confirmed (NACK) in the PDCP status report.
[0091] According to some embodiments, the RRC Connection Reconfiguration message may include an indicator
indicating to periodically transmit the PDCP status report, so that the PDCP status report may be periodically transmitted
in the configuration information (pdcp-config) of the PDCP layer entity, and may configure a PDCP status report periodicity
or a timer value. When information about the PDCP status report configuration is received, the UE or the radio node
may trigger and transmit the PDCP status report according to the configured PDCP status report periodicity included in
the received information or whenever the timer value expires.
[0092] According to some embodiments, the RRC Connection Reconfiguration message may configure a timer value
and an indicator indicating to transmit the PDCP status report, so that the PDCP status report may be triggered and
transmitted in the configuration information (pdcp-config) of the PDCP layer entity. When the PDCP layer receives the
configuration information about the PDCP status report of the UE, the PDCP layer may trigger a set timer value whenever
a gap occurs in the PDCP sequence number. When the timer expires, the PDCP layer entity may trigger, configure, and
transmit the PDCP status report. A PDCP reordering timer may be used as the timer, and a new timer having a value
less than or greater than that of the PDCP reordering timer may be defined.
[0093] According to some embodiments, the RRC Connection Reconfiguration message may configure a PDCP status
report prohibit timer so as to prevent the PDCP status report from being frequently triggered in the configuration information
(pdcp-config) of the PDCP layer entity. When the PDCP status report prohibit timer is configured, the UE or the radio
node may trigger or configure and transmit the PDCP status report and may trigger the PDCP status report prohibit
timer. The RRC Connection Reconfiguration message may prevent additional PDCP status reports from being transmitted
while the PDCP status report prohibit timer is running, and may allow the UE or the radio node to transmit the PDCP
status report after the PDCP status report prohibit timer expires.
[0094] According to some embodiments, the RRC Connection Reconfiguration message (or separate newly defined
RRC message) may include information about the parent radio node or the child radio node and information about each
hop, such as a congestion level, a queuing delay, and a hop delay between radio nodes (one-hop air latency), which
are useful for the radio node. Also, the number of wireless hops from the radio node having received the RRC Connection
Reconfiguration message to the highest radio node (IAB donor) may be indicated. Also, the radio node having received
the indicated number of hops through the RRC Connection Reconfiguration message may increase the number of hops
by 1 and notify the child node of the number of hops.
[0095] According to some embodiments, the RRC Connection Reconfiguration message may include configuration
information of the DRB in which user data is to be processed, and the UE or the child radio node may configure the DRB
by applying the configuration information of the DRB and transmit an RRC Connection Reconfiguration Complete mes-
sage to the parent radio node (1f-35). The parent radio node that has completed DRB configuration with the UE or the
child radio node may transmit an INITIAL CONTEXT SETUP COMPLETE message to the AMF or the MME and complete
the connection.
[0096] When the processes 1f-01 to 1f-35 are completed, the UE or the child radio node may transmit and receive
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data through the parent radio node and the CN (1f-40). According to some embodiments, the data transmission process
may largely include three steps: RRC connection configuration, security configuration, and DRB configuration. Also, the
parent radio node may transmit an RRC Connection Reconfiguration message for a certain reason so as to perform,
add, or change the RRC Connection Reconfiguration (1f-45).
[0097] According to some embodiments, when the UE or the child radio node performs handover, the RRC Connection
Reconfiguration message may configure an indicator indicating whether to perform retransmission of pre-configured
RRC messages to the target parent radio node or cell. For example, the indicator may indicate to perform retransmission
of RRC messages transmitted within a certain time before a handover indication message is received, before handover
is performed, or before an RRC message is received. Also, the indicator may indicate whether to perform retransmission
of each of the pre-configured RRC messages, and the RRC Connection Setup message may include indicators indicating
whether to perform retransmission of each of the RRC messages. Also, the indicator may indicate whether to retransmit
the RRC messages in the form of a bitmap indicating each of the RRC messages.
[0098] According to some embodiments, the RRC Connection Reconfiguration message may include, in PDCP con-
figuration information, an indicator indicating the UE or the radio node to perform the PDCP data recovery procedure.
Also, the RRC Connection Reconfiguration message may include, in bearer configuration information, an indicator
indicating whether to perform the PDCP data recovery procedure for the SRB or the DRB. Also, the RRC Connection
Reconfiguration message may include, in bearer configuration information, an indicator indicating whether to discard
data remaining in the PDCP layer entity with respect to the SRB or the DRB.
[0099] According to some embodiments, the RRC Connection Reconfiguration message may include, in bearer con-
figuration information, an indicator indicating whether to perform cumulative retransmission or selective retransmission
for the AM DRB when the PDCP re-establishment procedure is performed.
[0100] According to some embodiments, the RRC Connection Reconfiguration message may include an indicator
indicating which ARQ function is used in the child radio node. The indicator may be used to indicate whether to use a
hop-by-hop ARQ function or an end-to-end ARQ function. Also, when the indicator indicates to use the end-to-end ARQ
function, the indicator may indicate whether to segment the received RLC layer entity data, whether to perform only a
transmitting function as it is, or whether to perform an ARQ function as an end in the child node. Also, the indicator may
indicate which ARQ function is used as the default function. When the ARQ function is not configured in the message,
the indicator may be previously determined to use one of the hop-by-hop ARQ function or the end-to-end ARQ function
as the default function. Also, the RRC Connection Reconfiguration message may indicate whether the child radio node
uses the data segmentation function. The RRC Connection Reconfiguration message may indicate whether to activate
(or use) the function of each of the RLC layer entities described with reference to FIG. 1B or 1D.
[0101] According to some embodiments, the RRC Connection Reconfiguration message may include an indicator
indicating whether to use the data concatenation function in the adaptation layer entity. Also, the RRC Connection
Reconfiguration message may include an indicator indicating whether to configure the header of the adaptation layer
entity, and the indicator may designate the type of the header. For example, the indicator may configure which information
is included in the header with respect to a UE ID, a UE bearer ID, a QoS ID, a radio node ID, a radio node address, QoS
information, etc., and may be configured to omit the header so as to reduce overhead.
[0102] According to some embodiments, the RRC Connection Reconfiguration message may configure an RLC chan-
nel to be used between the transmitting adaptation layer entity and the receiving adaptation layer entity, an RLC channel
to be used between the child radio node and the parent radio node, or an RLC channel to be used in the UE and the
radio node. The RRC Connection Reconfiguration message may configure the number of available RLC channels,
available RLC channel IDs, mapping information of data mapped to RLC channels (e.g., UE IDs, UE bearer IDs, QoS
information, or QoS ID mapping information). The RLC channel may be defined as a channel that groups data from the
UEs based on QoS information and transmits the grouped data according to QoS, and may be defined as a channel
that groups data for each UE and transmits the grouped data.
[0103] According to some embodiments, the RRC Connection Reconfiguration message may indicate the UE or the
radio node to perform PDCP status report-based retransmission by defining and configuring an indicator indicating
whether to perform PDCP status report-based retransmission in the configuration information (pdcp-config) of the PDCP
layer entity. For example, when an indicator value is set to 0, data corresponding to NACK information of the PDCP
status report may be checked and only data corresponding to the ACK information may be discarded, even when the
UE or the radio node receives the PDCP status report. When an indicator value is set to 1, data corresponding to ACK
information of the PDCP status report may be discarded and data corresponding to the NACK information may be
retransmitted, even when the UE or the radio node receives the PDCP status report.
[0104] According to some embodiments, in order to indicate the UE or the radio node to perform PDCP status report-
based retransmission, the RRC Connection Reconfiguration message may trigger a PDCP data recovery process pro-
cedure by configuring a PDCP data recovery indicator (recoverPDCP) in the configuration information (pdcp-config) of
the PDCP layer entity, and may transmit the PDCP status report to the UE or the radio node together. When the UE or
the radio node performs retransmission in the PDCP data recovery process, the UE or the radio node may perform
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selective retransmission based on a PDCP status report, not successful or unsuccessful transmission of the lower layer
entity (e.g., the RLC layer entity). The UE or the radio node may perform retransmission only on data indicated as data
for which successful transmission is not confirmed (NACK) in the PDCP status report.
[0105] According to some embodiments, the RRC Connection Reconfiguration message may include an indicator
indicating to periodically transmit the PDCP status report, so that the PDCP status report may be periodically transmitted
in the configuration information (pdcp-config) of the PDCP layer entity, and may configure a PDCP status report periodicity
or a timer value. When information about the PDCP status report configuration is received, the UE or the radio node
may trigger and transmit the PDCP status report according to the configured PDCP status report periodicity included in
the received information or whenever the timer value expires.
[0106] According to some embodiments, the RRC Connection Reconfiguration message may configure a timer value
and an indicator indicating to transmit the PDCP status report, so that the PDCP status report may be triggered and
transmitted in the configuration information (pdcp-config) of the PDCP layer entity. When the PDCP layer receives the
configuration information about the PDCP status report of the UE, the PDCP layer entity may trigger a set timer value
whenever a gap occurs in the PDCP sequence number. When the timer expires, the PDCP layer may trigger, configure,
and transmit the PDCP status report. A PDCP reordering timer may be used as the timer, and a new timer having a
value less than or greater than that of the PDCP reordering timer may be defined.
[0107] According to some embodiments, the RRC Connection Reconfiguration message may configure a PDCP status
report prohibit timer so as to prevent the PDCP status report from being frequently triggered in the configuration information
(pdcp-config) of the PDCP layer entity. When the PDCP status report prohibit timer is configured, the UE or the radio
node may trigger or configure and transmit the PDCP status report and may trigger the PDCP status report prohibit
timer. The RRC Connection Reconfiguration message may prevent additional PDCP status reports from being transmitted
while the PDCP status report prohibit timer is running, and may allow the UE or the radio node to transmit the PDCP
status report after the PDCP status report prohibit timer expires.
[0108] According to some embodiments, the RRC Connection Reconfiguration message (or separate newly defined
RRC message) may include information about the parent radio node or the child radio node and information about each
hop, such as a congestion level, a queuing delay, and a hop delay between radio nodes (one-hop air latency), which
are useful for the radio node. Also, the number of wireless hops from the radio node having received the RRC Connection
Reconfiguration message to the highest radio node (IAB donor) may be indicated. Also, the radio node having received
the indicated number of hops through the RRC Connection Reconfiguration message may increase the number of hops
by 1 and notify the child node of the number of hops.
[0109] In the present disclosure, the bearer may refer to a bearer including the SRB and the DRB, the SRB may refer
to a signaling radio bearer, and the DRB may refer to a data radio bearer. Also, a UM DRB may refer to a DRB that uses
an RLC layer entity operating in an unacknowledged mode (UM) mode, and an AM DRB may refer to a DRB that uses
an RLC layer entity operating in an acknowledged mode (AM) mode.
[0110] FIG. 1G is a diagram illustrating a protocol layer entity that each radio node may have in a wireless communication
system supporting wireless backhaul, according to some embodiments of the present disclosure.
[0111] In FIG. 1G, the protocol layer entity architectures of radio nodes supporting wireless backhaul may be largely
divided into two types. The two types may be divided according to a position of an ADAP layer entity. The protocol layer
entity architectures of the radio nodes supporting wireless backhaul may include a protocol layer architecture such as
1g-01 in which the ADAP layer entity is operated above the RLC layer entity, and a protocol layer architecture such as
1g-02 in which the ADAP layer entity is operated under the RLC layer entity.
[0112] In FIG. 1G, the UE may operate, as protocol layer entities, all of a PHY layer entity, a MAC layer entity, an RLC
layer entity, a PDCP layer entity, and an SDAP layer entity. Radio nodes (e.g., radio nodes that perform a wireless
backhaul function to receive and transmit data between a UE and an IAB donor, i.e., Node 3 1g-10 and Node 2 1g-15)
may operate a PHY layer entity, a MAC layer entity, a RLC layer entity, and an ADAP layer entity. The highest radio
node (e.g., the highest node that supports wireless backhaul connected to the CN to transmit data, i.e., IAB donor and
Node 1 1g-20) may operate all of a PHY layer entity, a MAC layer entity, a RLC layer entity, a PDCP layer entity, and
a SDAP layer entity, and may include a central unit (CU) and a distributed unit (DU) connected by wire. Also, the CU
included in the highest radio node may operate the SDAP layer entity and the PDCP layer entity, and the DU may operate
the RLC layer entity, the MAC layer entity, and the PHY layer entity.
[0113] The ADAP layer entity may identify a plurality of bearers of a plurality of UEs and map the bearers to an RLC
channel. Also, when the ADAP layer entity identifies the bearers of the UEs, the ADAP layer entity may group data and
map to one RLC channel on a UE basis or on a QoS basis, and process the grouped data. Overhead may be reduced
by grouping data concatenated to one RLC channel using the data concatenation function. The data concatenation
function may refer to a function of constructing one header or a small number of headers for a plurality of data, identifying
data by indicating a header field indicating the concatenated data, and reducing overhead by not constructing a header
for each data unnecessarily.
[0114] According to some embodiments, in the protocol layer architecture such as 1g-01 of FIG. 1G, a radio node 3
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1g-10 may operate the same first RLC layer entities as the first RLC layer entities corresponding to the data bearers of
the UE so as to process data received from the UE. Also, the radio node 3 1g-10 may process data received from a
plurality of RLC layer entities in the ADAP layer entity and may map the processed data to a new RLC channel and
second RLC layer entities corresponding thereto. The ADAP layer entity of the radio node 3 1g-10 may identify a plurality
of bearers of a plurality of UEs and map the bearers to an RLC channel. Also, when the ADAP layer entity of the radio
node 3 1g-10 identifies the bearers of the UEs, the ADAP layer entity may group data and map to one RLC channel on
a UE basis or on a QoS basis, and process the grouped data in the second RLC layers. The RLC channel may be
defined as a channel that groups data from the UEs based on QoS information and transmits the grouped data according
to QoS, and the RLC channel may be defined as a channel that groups data for each UE and transmits the grouped
data. The radio node 3 1g-10 may perform a procedure of allocating UL transmission resources received from the parent
radio node according to QoS information of the RLC channel (or the second RLC layer entity), priority, the amount of
data that may be transmitted (e.g., the amount of data allowed in the UL transmission resources, token), or the amount
of data stored in the buffer for the RLC channel (or the second RLC layer entity). Also, the radio node 3 1g-10 may
transmit data of each RLC channel to the parent radio node using the segmentation function or the concatenation function
according to the allocated transmission resources.
[0115] The first RLC layer entity may refer to an RLC layer entity that processes data corresponding to the bearer in
the same manner as the RLC layer entity corresponding to each bearer of the UE, and the second RLC layer entity may
refer to an RLC layer entity that processes data mapped by the ADAP layer entity based on mapping information
configured by the UE, QoS, or the parent radio node.
[0116] According to some embodiments, in the protocol layer architecture such as 1g-01 of FIG. 1G, a radio node 2
1g-10 may operate the second RLC layer entities corresponding to the second RLC layer entities of the child radio node
(Node 3 1g-10) and process data according to the RLC channel.
[0117] According to some embodiments, in the protocol layer architecture such as 1g-01 of FIG. 1G, a highest radio
node 1 1g-20 may operate the second RLC layer entities corresponding to the second RLC layer entities of the child
radio node (Node 2 1g-15) and process data according to the RLC channel. The ADAP layer entity of the radio node 1
1g-20 may map data processed corresponding to the RLC channel to the PDCP layer entities suitable for each bearer
of each UE. Also, the PDCP layer entity of the highest radio node corresponding to each bearer of each UE may process
the received data, transmit the data to the SDAP layer entity, process the data in the SDAP layer entity, and transmit
the data to the CN.
[0118] According to some embodiments, in the protocol layer architecture such as 1g-02 of FIG. 1G, a radio node 3
1g-30 may operate the same first RLC layer entities as the first RLC layer entities corresponding to the data bearers of
the UE so as to process data received from the UE. Also, data received from a plurality of RLC layer entities of the radio
node 3 1g-30 may be processed by driving the first RLC layer entities, and an ADAP layer entity of the radio node 3 1g-
30 may process data processed by the first RLC layer entities and map the processed data to new RLC channels. The
ADAP layer entity of the radio node 3 1g-30 may identify a plurality of bearers of a plurality of UEs and map the bearers
to an RLC channel. Also, when the ADAP layer entity of the radio node 3 1g-30 identifies the bearers of the UEs, the
ADAP layer entity may group data and map to one RLC channel on a UE basis or on a QoS basis, and process the
grouped data. The RLC channel may be defined as a channel that groups data from the UEs based on QoS information
and transmits the grouped data according to QoS, and the RLC channel may be defined as a channel that groups data
for each UE and transmits the grouped data. The radio node 3 1g-30 may perform a procedure of allocating UL trans-
mission resources received from the parent radio node according to QoS information of the RLC channel, priority, the
amount of data that may be transmitted (e.g., the amount of data allowed in the UL transmission resources, token), or
the amount of data stored in the buffer for the RLC channel. Also, the radio node 3 1g-30 may transmit data of each
RLC channel to the parent radio node using the segmentation function or the concatenation function according to the
allocated transmission resources.
[0119] According to some embodiments, in the protocol layer architecture such as 1g-02 of FIG. 1G, a radio node 2
1g-35 may process the received data corresponding to the RLC channel of the child radio node (Node 3) 1g-30 according
to the RLC channel. Also, the ADAP layer entity of the radio node 2 1g-35 may map data received corresponding to the
RLC channel to the first RLC layer entities suitable for each bearer of each UE. Also, the first RLC layer entity corre-
sponding to each bearer of each UE of the radio node may process the received data, transmit the data again to the
transmission first RLC layer entity, process the data, and transmit the data to the ADAP layer entity. Also, the ADAP
layer entity may map data received from a plurality of RLC layer entities again to RLC channels, and perform data
transmission so as to transmit data to a next parent radio node according to the allocation of UL transmission resources.
[0120] According to some embodiments, in the protocol layer architecture such as 1g-02 of FIG. 1G, a highest radio
node 1 1g-40 may process data received corresponding to the RLC channel of the child radio node 2 (Node 2) 1g-35
according to the RLC channel. The ADAP layer entity of the highest radio node 1 1g-40 may map data received corre-
sponding to the RLC channel to the first RLC layer entities corresponding to each bearer of each UE. Also, the highest
radio node 1 1g-40 may operate the first RLC layer entities corresponding to each bearer of each UE, process the
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received data, and transmit data to the PDCP layer entities suitable for each bearer of each UE, and the PDCP layer
entity of the highest radio node corresponding to each bearer of each UE may process the received data, transmit the
data to the SDAP layer entities, process the data, and transmit the data to the CN.
[0121] FIG. 1H illustrates a method of managing bearers of radio nodes in the wireless communication system sup-
porting wireless backhaul, according to some embodiments of the present disclosure.
[0122] As illustrated in FIG. 1H, a radio node (e.g., UE) 1h-04 may transmit and receive data to and from a highest
level radio node (e.g., IAB donor) 1h-01 connected to a CN through a radio node 3 (e.g., intermediate radio node or IAB
node) 1h-03 and a radio node 2 (e.g., radio node or IAB node) 1h-02.
[0123] In a wireless backhaul network, first SRBs 1h-31, 1h-21, and 1h-11 or first RLC channels allowing each radio
node to establish an RRC connection with a parent radio node may be configured. The first SRBs may be connected to
a PHY layer entity, a MAC layer entity, and an RLC layer entity in the intermediate radio node, or may be directly
connected to a PDCP layer entity without being connected to an ADAP layer entity. The first SRB or the first RLC channel
may be used to exchange RRC messages between two radio nodes connected to one radio link, and the connected
PDCP layer entity may perform separate ciphering and deciphering, or integrity protection, and integrity verification
procedures.
[0124] Also, in the wireless backhaul network, second SRBs or second RLC channels 1h-34, 1h-22, and 1h-11 for
transmitting and receiving a NAS message through a highest radio node (e.g., radio node 1) 1h-01 may be configured
so that a radio node 3 accessed by the UE is connected (e.g., UE accessed IAB node or radio node 3) 1h-03 performs
network configuration for the UE. The radio node 3 1h-03 accessed by the UE may confirm RRC messages received
through the first SRBs or the first RLC channels, and may transmit data to be transmitted to the CN as the NAS message
to the radio node 2 1h-02 through the second SRBs or the second RLC channels. The radio node 2 1h-02 may transmit
the received data to the highest radio node 1 1h-01 again through the second SRBs or the second RLC channels. The
highest radio node 1 1h-01 having received the data may transmit the data to the CN. When the highest radio node 1
1h-01 receives response data from the CN, the highest radio node 1 1h-01 may transmit the response data to the radio
node 3 1h-03 through the second SRBs or the second RLC channels. The radio node 3 1h-03 may transmit the received
response data to the UE through the first SRBs or the first RLC channels. The second SRBs or the second RLC channels
may be connected to the PHY layer entity, the MAC layer entity, the RLC layer entity, and the ADAP layer entity in the
intermediate ratio nodes (e.g., the radio node 2 1h-02) or the radio node 3 1h-03. Unlike the first SRBs or the first RLC
channels, the second SRBs or the second RLC channels may be mapped to a new RLC layer entity through the ADAP
layer entity and transmitted to the next radio node.
[0125] Also, in the wireless backhaul network, the radio node 3 accessed by the UE (e.g., UE accessed IAB node or
radio node 3) 1h-03 may generate and manage the DRBs or the third RLC channels corresponding thereto so as to
process data received from the UE. The DRBs 1h-32, 1h-33, 1h-23, 1h-24, 1h-13, and 1h-14 or the third RLC channels
may be connected to the PHY layer entity, the MAC layer entity, the RLC layer entity, or the ADAP layer entity. The
radio node 3 1h-03 accessed by the UE may map data corresponding to the DRBs or the third RLC channels to the new
RLC layer entity through the ADAP layer entity and transmit the data to the next radio node. In order to process data
received from the child radio node 3 1h-03 through the RLC channel, the intermediate radio node 2 1h-02 may connect
to the PHY layer entity, the MAC layer entity, the RLC layer entity, or the ADAP layer entity and transmit and receive
the data.
[0126] Also, in the method of managing and processing the bearers of the radio nodes, which is proposed in the
present disclosure, each radio node may not perform the data concatenation function because the ADAP layer entity
performs the data concatenation function for data corresponding to the DRBs of the UE and the ADAP layer entity is
not connected to the first SRBs or the first RLC channels.
[0127] Also, in the method of managing and processing the bearers of the radio nodes, a security key used when
ciphering and integrity protection procedures are performed on data for the first SRBs or the first RLC channels may be
determined by the parent radio node of each radio link. The SRBs 1h-31, 1h-21, and 1h-11 may all share and use the
same security key. However, in order to enhance security, each of the parent radio nodes may individually configure a
security key (for example, the security key for the first SRB 1h-31 is determined by the radio node 3 1h-03, and the
security key for the first SRB 1h-21 is determined by the radio node 2 1h-02) Also, for the second SRBs or the second
RLC channels, each of the intermediate radio node 1h-02 and 1h-03 may not perform separate ciphering and integrity
protection, except for the ciphering and integrity protection applied to the NAS message. Also, although each of the
intermediate radio nodes 1h-02 and 1h-03 performs ciphering and integrity protection for the first SRBs or the first RLC
channels, each of the intermediate radio nodes 1h-02 and 1h-03 may not perform separate ciphering and integrity
protection for the third RLC channels, the second RLC channels, or DRBs except for the first SRBs and the first RLC
channels.
[0128] Also, in the method of managing and processing the bearers of the radio nodes, the third SRBs or the fourth
RLC channels may be defined and used. The third SRBs may be used as control bearers for transmitting and receiving
control messages between each radio node and the highest radio node. A bearer for transmitting and receiving a message
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(e.g., an RRC message or an interface message of an upper layer entity) for allowing the highest radio node to directly
control each radio node may be defined and used. For example, the third SRB or the fourth RLC channel may be
established between the highest radio node 1 1h-01 and the radio node 2 1h-02 and control messages may be exchanged
therebetween. The third SRB or the fourth RLC channel may be established between the highest radio node 1 1h-01
and the radio node 3 and control messages may be exchanged therebetween. The radio node 2 1h-02 may transmit
data corresponding to the third SRB or the fourth RLC channel between the highest radio node 1 and the radio node 3.
[0129] The radio node (IAB node) may use the first SRB or the first RLC channel (the RLC bearer connected to the
SRB) for RRC connection with the parent radio node (parent IAB node). The first SRB, the first RLC channel, or the first
RLC bearer may be used only for the radio node (IAB node specific) purposes. Also, the radio node (IAB node) may
use the parent radio node (parent IAB node) and the DRB or the third RLC channel (RLC bearer connected to the DRB).
The DRB, the third RLC channel, or the third RLC bearer may be used to multiplex, and transmit and receive traffics of
a plurality of data streams (or IP flows).
[0130] The RLC bearer may refer to a PHY layer entity, a MAC layer entity, or an RLC layer entity, which processes
data corresponding to the SRB or the DRB in the radio node. Alternatively, the RLC bearer may refer to the connection
of the PHY layer entity, the MAC layer entity, or the RLC layer entity.
[0131] The radio node may establish the connection with another radio node (IAB node) through the first RLC bearer
and the third RLC bearer, and may transmit and receive data (e.g., RLC SDUs) through the first RLC bearer and the
third RLC bearer. The data (e.g., RLC SDU) transmitted and received through the first RLC bearer may include one
piece of data (e.g., PDCP PDU), and the data (e.g., RLC SDU) transmitted and received through the third RLC bearer
may include or concatenate a plurality of pieces of data (e.g., PDCP PDUs). The first RLC bearer may be connected to
the PDCP layer entity, and the third RLC bearer may be connected to the ADAP layer entity. Also, the data (e.g., RLC
SDU) transmitted and received through the third RLC bearer (or DRB) may include a plurality of second headers (dedicated
headers) added for each data (e.g., PDCP PDU) concatenated to one first header (common header).
[0132] Also, the first SRB, the first RLC channel, the first RLC bearer, the DRB, the third RLC channel, or the third
RLC bearer may have a different ciphering portion. The radio node (IAB node) may establish a connection with another
radio node through the first SRB (or the first RLC channel or the first RLC bearer) and the DRB (or the third RLC channel
or the third RLC bearer). The data (e.g., RLC SDUs) may be transmitted and received through the first SRB (or the first
RLC channel or the first RLC bearer) and the DRB (or the third RLC channel or the third RLC bearer). The data (e.g.,
RLC SDU) transmitted and received through the DRB (or the third RLC channel or the third RLC bearer) may be a plain
text that is not ciphered from the first byte to the nth byte, and the remaining portions may be a ciphered text. Also, the
data (e.g., RLC SDU) transmitted and received through the DRB (or the third RLC channel or the third RLC bearer) may
be a plain text that is not ciphered from the first byte to the (n+m)th byte, and the remaining portions may be a ciphered
text. Also, when the data (e.g., RLC SDU) transmitted and received through the DRB (or the third RLC channel or the
third RLC bearer) is concatenated by the concatenation function, the plain text and the encrypted text may be repeatedly
concatenated. In the radio node, the first SRB (or the first RLC channel or the first RLC bearer) may be connected to
the PDCP entity, and the DRB (or the third RLC channel or the third RLC bearer) may be connected to the ADAP layer
entity. n and m may be 0 or a positive integer, the magnitude of n may represent the PDCP header, and the magnitude
of n+m may represent the ADAP header.
[0133] According to some embodiments, the radio nodes (e.g., IAB nodes) may reduce header overhead through the
data concatenation function and efficiently utilize transmission resources.
[0134] Specifically, data may be concatenated in the ADAP layer entities of the radio nodes. In order to concatenate
data when the header is configured in the ADAP layer entity, the header may be classified into a common header and
a dedicated header. Also, a common header field for data concatenated in the ADAP layer entity is included in the
common header, and different fields are included in the dedicated header for each header. Data may be concatenated
through the common header and the dedicated header.
[0135] The header of the ADAP layer entity may include a common header or a dedicated header, and may include
some of the following fields.

1. UE-specific ID for identifying UE
2. UE-bearer-specific ID for identifying bearer of certain UE
3. Route ID for routing
4. Radio node ID (IAB node ID or IAB donor ID)
5. Radio node address (IAB node address or IAB donor address)
6. QoS information (e.g., QoS ID)
7. Field (e.g., L field) indicating the length of concatenated data
8. Field (e.g., E field) indicating whether there is data or header concatenated behind
9. Other fields
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[0136] Some fields may be included in the common header of the ADAP layer entity, and some fields may be included
in the dedicated header of the ADAP layer entity. For example, the ADAP layer entity may concatenate data by including
the QoS information in the common header and including the UE-specific ID or the UE-bearer-specific ID in the dedicated
header. Also, the ADAP layer entity may concatenate data by including the QoS information and the radio node address
or the route ID in the common header and including the UE-specific ID or the UE-bearer-specific ID in the dedicated
header. Also, the ADAP layer entity may concatenate data by including the UE-specific ID in the common header and
including the UE-bearer-specific ID or the QoS information in the dedicated header. Also, the ADAP layer entity may
concatenate data by including the UE-specific ID, the radio node address, or the route ID in the common header and
including the UE-bearer-specific ID or the QoS information in the dedicated header. By including the common portion
of the header fields, which are included in the header of each data to be concatenated, in the common header and
including the dedicated portion, which is not common, in the dedicated header, the ADAP layer entity may concatenate
data to configure the header and the data.
[0137] The field (e.g., L field) indicating the length of the concatenated data, data concatenated behind, or the field
(e.g., E field) indicating whether there is the header may be included in the common header or the dedicated header.
[0138] FIG. 1I is a diagram illustrating a header and data structure that an ADAP layer entity may have by performing
a data concatenation function when a radio node has a protocol architecture such as 1g-01, in the wireless communication
system supporting wireless backhaul, according to some embodiments of the present disclosure.
[0139] 1i-01 of FIG. 1I indicates a first header and data structure that the ADAP layer entity may have by configuring
a header and processing data when the ADAP layer entity does not perform a data concatenation function. In the protocol
architecture 1i-10, an ADAP layer entity header may be configured for each data (e.g., PDCP PDU). The ADAP layer
entity header may include some of the header fields described in the present disclosure.
[0140] 1i-02 of FIG. 1I indicates a second header and data structure that the ADAP layer entity may have by configuring
a header and concatenating and processing data when the ADAP layer performs a data concatenation function. The
header and data structure may have one common header 1i-21 and dedicated headers 1i-22, 1i-23, and 1i-24 for each
data when a plurality of pieces of data (e.g., PDCP PDUs) are concatenated. The common header or the dedicated
header of the ADAP layer entity may include some of the header fields described in the present disclosure.
[0141] In the second header and data structure 1i-20 according to some embodiments, the common header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L
field behind. The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated
data or the length including the header and the data, and the E field and the L field may be present as many as the
number of concatenated data. For example, when three pieces of data are concatenated, the common header may
include an E field, an L field, an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether
there is the L field behind, and each of the L fields may indicate the length of data concatenated behind or the length
including the data and the header. A receiving end may separate concatenated data by analyzing the E field and the L
field of the common header.
[0142] In the second header and data structure 1i-20 according to some embodiments, the common header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L
field behind. The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated
data or the length including the header and the data, and the E field and the L field may be present as many as one less
than the total number of concatenated data. For example, when three pieces of data are concatenated, the common
header may include an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is
the L field behind, and each of the L fields may indicate the length of data concatenated behind or the length including
the data and the header. The receiving end may know the total data size through the second header and data structure
1i-20, and the length of the last concatenated data may be known by separating the previous data. Therefore, the
overhead for the last E field and L field in the header and data structure may be reduced. The receiving end may separate
concatenated data by analyzing the E field and the L field of the common header.
[0143] In the second header and data structure 1i-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the data
or the dedicated header concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as the number of concatenated data. For example, when three pieces of data are
concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether there is
another dedicated header or data concatenated behind, and the L field may indicate the length of data concatenated
behind or the length including the data and the header. A receiving end may separate concatenated data by analyzing
the E field and the L field of the dedicated header.
[0144] In the second header and data structure 1i-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the data
or the dedicated header concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
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indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as one less than the total number of concatenated data. For example, when three pieces
of data are concatenated, each of dedicated header may include an E field and an L field. The E field may indicate
whether there is another dedicated header or data concatenated behind, and the L field may indicate the length of data
concatenated behind or the length including the data and the header. The receiving end may know the total data size
through the second header and data structure 1i-20, and the length of the last concatenated data may be known by
separating the previous data. Therefore, the overhead for the last E field and L field in the header and data structure
may be reduced. The receiving end may separate concatenated data by analyzing the E field and the L field of the
dedicated header.
[0145] In the second header and data structure 1i-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of
concatenated data may indicate the length of each concatenated data or the length including the header and the data,
and the E field and the L field may be present as many as the number of concatenated data. For example, when three
pieces of data are concatenated, each dedicated header may include an L field. The L field may indicate the length of
data concatenated behind or the length including the data and the header. Because the receiving end may know the
total data size through the second header and data structure 1i-20 without the E field, the receiving end may also know
that there is another dedicated header for the size remaining after the length indicated by the L field. The receiving end
may separate concatenated data by analyzing the L field of the dedicated header.
[0146] In the second header and data structure 1i-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of
concatenated data may indicate the length of each concatenated data or the length including the header and the data,
and the L field may be present as many as one less than the total number of concatenated data. For example, when
three pieces of data are concatenated, each dedicated header may include an L field. The L field may indicate the length
of data concatenated behind or the length including the data and the header. Because the receiving end may know the
total data size through the second header and data structure 1i-20 without the E field, the receiving end may also know
that there is another dedicated header for the size remaining after the length indicated by the L field. Because the
receiving end may know the total data size through the second header and data structure 1i-20, the length of the last
concatenated data may be known by separating the previous data. Therefore, the overhead for the last L field may be
reduced. The receiving end may separate concatenated data by analyzing the L field of the dedicated header.
[0147] 1i-03 of FIG. 1I indicates a third header and data structure that the ADAP layer entity may have by configuring
a header and concatenating and processing data when the ADAP layer performs a data concatenation function. The
ADAP layer entity may have one common header 1i-31 and dedicated headers 1i-32, 1i-33, and 1i-34 for each data
when a plurality of pieces of data (e.g., PDCP PDUs) are concatenated. The common header or the dedicated header
of the ADAP layer entity may include some of the header fields described in the present disclosure.
[0148] In the third header and data structure 1i-30 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as the number of
concatenated data. For example, when three pieces of data are concatenated, the common header may include an E
field, an L field, an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L
field behind, and each of the L fields may indicate the length of data concatenated behind or the length including the
data and the header. A receiving end may separate concatenated data by analyzing the E field and the L field of the
common header.
[0149] In the third header and data structure 1i-30 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as one less than
the total number of concatenated data. For example, when three pieces of data are concatenated, the common header
may include an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L field
behind, and each of the L fields may indicate the length of data concatenated behind or the length including the data
and the header. The receiving end may know the total data size through the third header and data structure 1i-30, and
the length of the last concatenated data may be known by separating the previous data. Therefore, the overhead for the
last E field and L field may be reduced. The receiving end may separate concatenated data by analyzing the E field and
the L field of the common header.
[0150] In the third header and data structure 1i-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the data or the
dedicated header concatenated behind. The field (e.g., L field) indicating the length of concatenated data may indicate
the length of each concatenated data or the length including the header and the data, and the E field and the L field may
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be present as many as the number of concatenated data. For example, when three pieces of data are concatenated,
each dedicated header may include an E field and an L field. The E field may indicate whether there is another dedicated
header or data concatenated behind, and the L field may indicate the length of data concatenated behind or the length
including the data and the header. The receiving end may separate concatenated data by analyzing the E field and the
L field of the dedicated header.
[0151] In the third header and data structure 1i-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the data or the
dedicated header concatenated behind. The field (e.g., L field) indicating the length of concatenated data may indicate
the length of each concatenated data or the length including the header and the data, and the E field and the L field may
be present as many as one less than the total number of concatenated data. For example, when three pieces of data
are concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether there
is another dedicated header or data concatenated behind, and the L field may indicate the length of data concatenated
behind or the length including the data and the header. The receiving end may know the total data size through the third
header and data structure 1i-30, and the length of the last concatenated data may be known by separating the previous
data. Therefore, the overhead for the last E field and L field may be reduced. The receiving end may separate concatenated
data by analyzing the E field and the L field of the dedicated header.
[0152] In the third header and data structure 1i-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of concatenated
data may indicate the length of each concatenated data or the length including the header and the data, and the E field
and the L field may be present as many as the number of concatenated data. For example, when three pieces of data
are concatenated, each dedicated header may include an L field. The L field may indicate the length of data concatenated
behind or the length including the data and the header. Because the receiving end may know the total data size through
the third header and data structure 1i-30 without the E field, the receiving end may also know that there is another
dedicated header for the size remaining after the length indicated by the L field. The receiving end may separate
concatenated data by analyzing the L field of the dedicated header.
[0153] In the third header and data structure 1i-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of concatenated
data may indicate the length of each concatenated data or the length including the header and the data, and the L field
may be present as many as one less than the total number of concatenated data. For example, when three pieces of
data are concatenated, each dedicated header may include an L field. The L field may indicate the length of data
concatenated behind or the length including the data and the header. Because the receiving end may know the total
data size through the third header and data structure 1i-30 without the E field, the receiving end may also know that
there is another dedicated header for the size remaining after the length indicated by the L field. The receiving end may
know the total data size through the third header and data structure 1i-30, and the length of the last concatenated data
may be known by separating the previous data. Therefore, the overhead for the last L field may be reduced. The receiving
end may separate concatenated data by analyzing the L field of the dedicated header.
[0154] 1i-04 of FIG. 1I indicates a fourth header and data structure that the ADAP layer entity may have by configuring
a header and concatenating and processing data when the ADAP layer entity performs a data concatenation function.
The ADAP layer entity may have one common header 1i-41 and 1i-45 and dedicated headers 1i-42, 1i-43, 1i-44, 1i-46,
and 1i-47 for each data when a plurality of pieces of data (e.g., PDCP PDUs) are concatenated. The common header
or the dedicated header of the ADAP layer entity may include some of the header fields described in the present disclosure.
[0155] In the fourth header and data structure 1i-40 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as the number of
concatenated data. For example, when three pieces of data are concatenated, the common header may include an E
field, an L field, an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L
field behind, or may indicate whether there is a new common header, and each of the L fields may indicate the length
of data concatenated behind or the length including the data and the header. A receiving end may separate concatenated
data by analyzing the E field and the L field of the common header.
[0156] In the fourth header and data structure 1i-40 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as one less than
the total number of concatenated data. For example, when three pieces of data are concatenated, the common header
may include an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L field
behind, or may indicate whether there is a new common header (for example, the E field may indicate that there is a
new common header when the E field indicates that there is no dedicated header but the total data size remains), and
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each of the L fields may indicate the length of data concatenated behind or the length including the data and the header.
The receiving end may know the total data size through the fourth header and data structure 1 i-40, and the length of
the last concatenated data may be known by separating the previous data. Therefore, the overhead for the last E field
and L field may be reduced. Therefore, the receiving end may separate concatenated data by analyzing the E field and
the L field of the common header.
[0157] In the fourth header and data structure 1i-40 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the data
or the dedicated header concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as the number of concatenated data. For example, when three pieces of data are
concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether there is
another dedicated header or data concatenated behind, and may indicate whether there is a new common header (for
example, the E field may indicate that there is a new common header when the E field indicates that there is no dedicated
header but the total data size remains), and the L field may indicate the length of data concatenated behind or the length
including the data and the header. The receiving end may separate concatenated data by analyzing the E field and the
L field of the dedicated header.
[0158] In the fourth header and data structure 1i-40 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the data
or the dedicated header concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as one less than the total number of concatenated data. For example, when three pieces
of data are concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether
there is another dedicated header or data concatenated behind, and may indicate whether there is a new common
header (for example, the E field may indicate that there is a new common header when the E field indicates that there
is no dedicated header but the total data size remains), and the L field may indicate the length of data concatenated
behind or the length including the data and the header. The receiving end may know the total data size through the
fourth header and data structure 1 i-40, and the length of the last concatenated data may be known by separating the
previous data. Therefore, the overhead for the last E field and L field may be reduced. The receiving end may separate
concatenated data by analyzing the E field and the L field of the dedicated header.
[0159] FIG. 1J is a diagram illustrating a header and data structure that an ADAP layer entity may have by performing
a data concatenation function when a radio node has a protocol architecture such as 1g-02, in the wireless communication
system supporting wireless backhaul, according to some embodiments of the present disclosure.
[0160] 1j-01 of FIG. 1J indicates a first header and data structure that the ADAP layer entity may have by configuring
a header and processing data when the ADAP layer does not perform a data connection function. In the ADAP layer
entity, an ADAP layer entity header may be configured for each data (e.g., RLC PDU or PDCP PDU) as in 1j-10. The
ADAP layer entity header may include some of the header fields described in the present disclosure.
[0161] 1j-02 of FIG. 1J indicates a second header and data structure that the ADAP layer entity may have by configuring
a header and concatenating and processing data when the ADAP layer entity performs a data concatenation function.
The ADAP layer entity may have one common header 1j-21 and dedicated headers 1j-22, 1j-23, and 1j-24 for each data
when a plurality of pieces of data (e.g., PDCP PDUs) are concatenated. The common header or the dedicated header
of the ADAP layer entity may include some of the header fields described in the present disclosure.
[0162] In the second header and data structure 1j-20 according to some embodiments, the common header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L
field behind. The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated
data or the length including the header and the data, and the E field and the L field may be present as many as the
number of concatenated data. For example, when three pieces of data are concatenated, the common header may
include an E field, an L field, an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether
there is the L field behind, and each of the L fields may indicate the length of data concatenated behind or the length
including the data and the header. A receiving end may separate concatenated data by analyzing the E field and the L
field of the common header.
[0163] In the second header and data structure 1j-20 according to some embodiments, the common header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L
field behind. The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated
data or the length including the header and the data, and the E field and the L field may be present as many as one less
than the total number of concatenated data. For example, when three pieces of data are concatenated, the common
header may include an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is
the L field behind, and each of the L fields may indicate the length of data concatenated behind or the length including
the data and the header. The receiving end may know the total data size through the second header and data structure



EP 3 826 357 A1

23

5

10

15

20

25

30

35

40

45

50

55

1j-20, and the length of the last concatenated data may be known by separating the previous data. Therefore, the
overhead for the last E field and L field may be reduced. The receiving end may separate concatenated data by analyzing
the E field and the L field of the common header.
[0164] In the second header and data structure 1j-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is a
dedicated header or data concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as the number of concatenated data. For example, when three pieces of data are
concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether there is
another dedicated header or data concatenated behind, and the L field may indicate the length of data concatenated
behind or the length including the data and the header. The receiving end may separate concatenated data by analyzing
the E field and the L field of the dedicated header.
[0165] In the second header and data structure 1j-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is a
dedicated header or data concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as one less than the total number of concatenated data. For example, when three pieces
of data are concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether
there is another dedicated header or data concatenated behind, and the L field may indicate the length of data concate-
nated behind or the length including the data and the header. The receiving end may know the total data size through
the second header and data structure 1j-20, and the length of the last concatenated data may be known by separating
the previous data. Therefore, the overhead for the last E field and L field may be reduced. The receiving end may
separate concatenated data by analyzing the E field and the L field of the dedicated header.
[0166] In the second header and data structure 1j-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of
concatenated data may indicate the length of each concatenated data or the length including the header and the data,
and the L field may be present as many as the number of concatenated data. For example, when three pieces of data
are concatenated, each dedicated header may include an L field, and the L field may indicate the length of data con-
catenated behind or the length including the data and the header. The receiving end may know the total data size through
the second header and data structure 1j-20 without the E field, and may also know that there is another dedicated header
for the size remaining after the length indicated by the L field. The receiving end may separate concatenated data by
analyzing the L field of the dedicated header.
[0167] In the second header and data structure 1j-20 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of
concatenated data may indicate the length of each concatenated data or the length including the header and the data,
and the L field may be present as many as one less than the total number of concatenated data. For example, when
three pieces of data are concatenated, each dedicated header may include an L field, and the L field may indicate the
length of data concatenated behind or the length including the data and the header. The receiving end may know the
total data size through the second header and data structure 1j-20 without the E field, and may also know that there is
another dedicated header for the size remaining after the length indicated by the L field. The receiving end may know
the total data size through the second header and data structure 1j-20, and the length of the last concatenated data may
be known by separating the previous data. Therefore, the overhead for the last L field may be reduced. The receiving
end may separate concatenated data by analyzing the L field of the dedicated header.
[0168] 1j-03 of FIG. 1J indicates a third header and data structure that the ADAP layer entity may have by configuring
a header and concatenating and processing data when the ADAP layer entity performs a data concatenation function.
The ADAP layer entity may have one common header 1j-31 and dedicated headers 1j-32, 1j-33, and 1j-34 for each data
when a plurality of pieces of data (e.g., PDCP PDUs) are concatenated. The common header or the dedicated header
of the ADAP layer entity may include some of the header fields described in the present disclosure.
[0169] In the third header and data structure 1j-30 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as the number of
concatenated data. For example, when three pieces of data are concatenated, the common header may include an E
field, an L field, an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L
field behind, and each of the L fields may indicate the length of data concatenated behind or the length including the
data and the header. The receiving end may separate concatenated data by analyzing the E field and the L field of the
common header.
[0170] In the third header and data structure 1j-30 according to some embodiments, the common header may include
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a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as one less than
the total number of concatenated data. For example, when three pieces of data are concatenated, the common header
may include an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L field
behind, and each of the L fields may indicate the length of data concatenated behind or the length including the data
and the header. The receiving end may know the total data size through the second header and data structure 1j-20,
and the length of the last concatenated data may be known by separating the previous data. Therefore, the overhead
for the last E field and L field may be reduced. The receiving end may separate concatenated data by analyzing the E
field and the L field of the common header.
[0171] In the third header and data structure 1j-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is a dedicated
header or data concatenated behind. The field (e.g., L field) indicating the length of concatenated data may indicate the
length of each concatenated data or the length including the header and the data, and the E field and the L field may
be present as many as the number of concatenated data. For example, when three pieces of data are concatenated,
each dedicated header may include an E field and an L field. The E field may indicate whether there is another dedicated
header or data concatenated behind, and the L field may indicate the length of data concatenated behind or the length
including the data and the header. The receiving end may separate concatenated data by analyzing the E field and the
L field of the dedicated header.
[0172] In the third header and data structure 1j-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is a dedicated
header or data concatenated behind. The field (e.g., L field) indicating the length of concatenated data may indicate the
length of each concatenated data or the length including the header and the data, and the E field and the L field may
be present as many as one less than the total number of concatenated data. For example, when three pieces of data
are concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether there
is another dedicated header or data concatenated behind, and the L field may indicate the length of data concatenated
behind or the length including the data and the header. The receiving end may know the total data size through the
second header and data structure 1j-20, and the length of the last concatenated data may be known by separating the
previous data. Therefore, the overhead for the last E field and L field may be reduced. The receiving end may separate
concatenated data by analyzing the E field and the L field of the dedicated header.
[0173] In the third header and data structure 1j-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of concatenated
data may indicate the length of each concatenated data or the length including the header and the data, and the L field
may be present as many as the number of concatenated data. For example, when three pieces of data are concatenated,
each dedicated header may include an L field, and the L field may indicate the length of data concatenated behind or
the length including the data and the header. The receiving end may know the total data size through the second header
and data structure 1j-20 without the E field, and may also know that there is another dedicated header for the size
remaining after the length indicated by the L field. The receiving end may separate concatenated data by analyzing the
L field of the dedicated header.
[0174] In the third header and data structure 1j-30 according to some embodiments, the dedicated header may include
a field (e.g., L field) indicating the length of concatenated data. The field (e.g., L field) indicating the length of concatenated
data may indicate the length of each concatenated data or the length including the header and the data, and the L field
may be present as many as one less than the total number of concatenated data. For example, when three pieces of
data are concatenated, each dedicated header may include an L field, and the L field may indicate the length of data
concatenated behind or the length including the data and the header. The receiving end may know the total data size
through the second header and data structure 1j-20 without the E field, and may also know that there is another dedicated
header for the size remaining after the length indicated by the L field. The receiving end may know the total data size
through the second header and data structure 1j-20, and the length of the last concatenated data may be known by
separating the previous data. Therefore, the overhead for the last L field may be reduced. The receiving end may separate
concatenated data by analyzing the L field of the dedicated header.
[0175] 1j-04 of FIG. 1J indicates a fourth header and data structure that the ADAP layer entity may have by configuring
a header and concatenating and processing data when the ADAP layer entity performs a data concatenation function.
The ADAP layer entity may have one common header 1j-41 and 1j-45 and dedicated headers 1j-42, 1j-43, 1j-44, 1j-46,
and 1j-47 for each data when a plurality of pieces of data (e.g., PDCP PDUs) are concatenated. The common header
or the dedicated header of the ADAP layer entity may include some of the header fields described in the present disclosure.
[0176] In the fourth header and data structure 1j-40 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
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the length including the header and the data, and the E field and the L field may be present as many as the number of
concatenated data. For example, when three pieces of data are concatenated, the common header may include an E
field, an L field, an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L
field behind, or may indicate whether there is a new common header, and each of the L fields may indicate the length
of data concatenated behind or the length including the data and the header. The receiving end may separate concate-
nated data by analyzing the E field and the L field of the common header.
[0177] In the fourth header and data structure 1j-40 according to some embodiments, the common header may include
a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is the L field behind.
The field (e.g., L field) indicating the length of concatenated data may indicate the length of each concatenated data or
the length including the header and the data, and the E field and the L field may be present as many as one less than
the total number of concatenated data. For example, when three pieces of data are concatenated, the common header
may include an E field, an L field, an E field, and an L field. Each of the E fields may indicate whether there is the L field
behind, or may indicate whether there is a new common header (for example, the E field may indicate that there is a
new common header when the E field indicates that there is no dedicated header but the total data size remains), and
each of the L fields may indicate the length of data concatenated behind or the length including the data and the header.
The receiving end may know the total data size through the second header and data structure 1j-20, and the length of
the last concatenated data may be known by separating the previous data. Therefore, the overhead for the last E field
and L field may be reduced. The receiving end may separate concatenated data by analyzing the E field and the L field
of the common header.
[0178] In the fourth header and data structure 1j-40 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is a
dedicated header or data concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as the number of concatenated data. For example, when three pieces of data are
concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether there is
another dedicated header or data concatenated behind, or may indicate whether there is a new common header (for
example, the E field may indicate that there is a new common header when the E field indicates that there is no dedicated
header but the total data size remains), and the L field may indicate the length of data concatenated behind or the length
including the data and the header. The receiving end may separate concatenated data by analyzing the E field and the
L field of the dedicated header.
[0179] In the fourth header and data structure 1j-40 according to some embodiments, the dedicated header may
include a field (e.g., L field) indicating the length of concatenated data and an E field indicating whether there is a
dedicated header or data concatenated behind. The field (e.g., L field) indicating the length of concatenated data may
indicate the length of each concatenated data or the length including the header and the data, and the E field and the
L field may be present as many as one less than the total number of concatenated data. For example, when three pieces
of data are concatenated, each dedicated header may include an E field and an L field. The E field may indicate whether
there is another dedicated header or data concatenated behind, or may indicate whether there is a new common header
(for example, the E field may indicate that there is a new common header when the E field indicates that there is no
dedicated header but the total data size remains), and the L field may indicate the length of data concatenated behind
or the length including the data and the header. The receiving end may know the total data size through the second
header and data structure 1j-20, and the length of the last concatenated data may be known by separating the previous
data. Therefore, the overhead for the last E field and L field may be reduced. The receiving end may separate concatenated
data by analyzing the E field and the L field of the dedicated header.
[0180] The data concatenation function of the ADAP layer entity according to some embodiments of the present
disclosure may be performed by applying the same function to the RLC header in the RLC layer entity, without performing
the same function in the ADAP layer entity. The data concatenation function is not limited to the ADAP layer entity, and
the data concatenation function based on the data structure according to some embodiments of the present disclosure
may be applied to other layers. Also, in the present disclosure, how much data the layer entity performing the data
concatenation function concatenates may be determined according to one of the following conditions.

1. Data may be concatenated according to size of UL transmission resource given to RLC channel or logical channel.
2. Data may be connected by number of data configured by RRC.
3. Data may be concatenated so as not to have size greater than threshold configured by RRC.
4. Layer entity performing data concatenation function may concatenate data received for certain time. Data con-
catenation function may be performed on data received every certain time.
5. How much data is concatenated may depend on implementation of radio node.

[0181] FIG. 1K is a diagram illustrating an operation of a radio node using a data concatenation function, according
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to some embodiments of the present disclosure.
[0182] According to some embodiments, a radio node 1k-01 may apply the configuration of each layer entity when
the radio node 1k-01 receives an RRC message (1k-05), may perform a data concatenation function when the data
concatenation function is configured for an ADAP layer entity, and may not perform the data concatenation function
when the data concatenation function is not configured. The radio node 1k-01 may configure the use of the data con-
catenation function as a default function, and may also configure no use of the data concatenation function as a default
function. Also, the radio node 1k-01 may be configured to always use the data concatenation function in the ADAP layer
entity (1k-10). When the data concatenation function is applied to the ADAP layer entity, the radio node 1k-01 may
generate a common header and dedicated headers based on the header and data structure according to some embod-
iments of the present disclosure and concatenate data (1k-15), and may transmit the concatenated data to lower layer
entities (1k-20).
[0183] FIG. 1L illustrates an architecture of a UE or a radio node, according to some embodiments of the present
disclosure.
[0184] According to some embodiments, a UE may include a radio frequency (RF) processor 11-10, a baseband
processor 11-20, a storage 11-30, and a controller 11-40. Of course, the present disclosure is not limited to the above
example, and the UE may include fewer elements or more elements than the elements illustrated in FIG. 1L.
[0185] The RF processor 11-10 may perform functions for transmitting and receiving signals through a radio channel,
such as signal band conversion, amplification, etc. That is, the RF processor 11-10 may up-convert a baseband signal
provided from the baseband processor 11-20 into an RF band signal and transmit the RF band signal through an antenna,
and may down-convert an RF band signal received through an antenna into a baseband signal. For example, the RF
processor 11-10 may include a transmission filter, a reception filter, an amplifier, a mixer, an oscillator, a digital-to-analog
converter (DAC), an analog-to-digital converter (ADC), and the like.
[0186] Although only one antenna is illustrated in FIG. 1L, the UE may include a plurality of antennas. Also, the RF
processor 11-10 may include a plurality of RF chains. Furthermore, the RF processor 1l-10 may perform beamforming.
For beamforming, the RF processor 1l-10 may adjust the phases and magnitudes of signals transmitted and received
through a plurality of antennas or antenna elements. Also, the RF processor 11-10 may perform MIMO and may receive
a plurality of layers when performing the MIMO. The RF processor 11-10 may perform Rx beam sweeping by appropriately
setting a plurality of antennas or antenna elements under the control of the controller 11-40, or may adjust the direction
and beam width of the reception beam so that the reception beam is cooperated with transmission beam.
[0187] The baseband processor 11-20 may perform a conversion function between a baseband signal and a bit string
according to a physical layer standard of a system. For example, upon transmission of data, the baseband processor
11-20 may encode and modulate a transmission bit string to generate complex symbols.
[0188] Also, upon reception of data, the baseband processor 11-20 may reconstruct the reception bit string by de-
modulating and decoding the baseband signal provided from the RF processor 11-10. For example, in the case of
conforming to an OFDM scheme, upon transmission of data, the baseband processor 11-20 may encode and modulate
the transmission bit string to generate complex symbols, map the complex symbols to sub-carriers, and configure OFDM
symbols through an inverse fast Fourier transform (IFFT) operation and cyclic prefix (CP) insertion. Also, upon reception
of data, the baseband processor 11-20 may segment the baseband signal provided from the RF processor 11-10 in
units of OFDM symbols, reconstruct signals mapped to sub-carriers through a fast Fourier transform (FFT) operation,
and reconstruct a reception bit string through demodulation and decoding.
[0189] The baseband processor 11-20 and the RF processor 11-10 may transmit and receive signals as described
above. Therefore, the baseband processor 11-20 and the RF processor 11-10 may be referred to as a transmitter, a
receiver, a transceiver, or a communicator. Furthermore, at least one of the baseband processor 11-20 and the RF
processor 11-10 may include a plurality of communication modules so as to support a plurality of different radio access
technologies. Also, at least one of the baseband processor 11-20 and the RF processor 11-10 may include different
communication modules so as to process signals of different frequency bands. For example, the different radio access
technologies may include an LTE network, an NR network, and the like. Also, the different frequency bands may include
a super high frequency (SHF) (e.g., 2.5 GHz or 2 GHz) band and a millimeter wave (e.g., 60 GHz) band.
[0190] The storage 11-30 may store data such as basic programs, application programs, and configuration information
for the operations of the UE. The storage 11-30 may provide stored data according to the request of the controller 11-40.
The storage 11-30 may include a storage medium such as read-only memory (ROM), random access memory (RAM),
hard disk, compact disc read-only memory (CD-ROM), and digital versatile disc (DVD), or any combination thereof. Also,
the storage 11-30 may include a plurality of memories. According to some embodiments, the storage 11-30 may store
programs for performing the wireless communication method of reporting Scell RLF described above.
[0191] The controller 11-40 may control overall operations of the UE. For example, the controller 11-40 may control
the baseband processor 11-20 and the RF processor 11-10 to transmit and receive signals through the baseband
processor 11-20 and the RF processor 1l-10. Also, the controller 11-40 may control the storage 11-40 to record data in
the storage 11-40 and read data from the storage 11-40. To this end, the controller 11-40 may include at least one
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processor. For example, the controller 11-40 may include a communication processor (CP) that performs control for
communication, and an application processor (AP) that controls an upper layer, such as an application program. Also,
at least one element in the UE may be implemented as one chip.
[0192] FIG. 1M is a block diagram of a Tx/Rx point (TRP) or a radio node in the wireless communication system,
according to some embodiments of the present disclosure.
[0193] As illustrated in FIG. 1M, the base station may include an RF processor 1m-10, a baseband processor 1m-20,
a backhaul communicator 1m-30, a storage 1m-40, and a controller 1m-50. Of course, the present disclosure is not
limited to the above example, and the TRP may include fewer elements or more elements than the elements illustrated
in FIG. 1M.
[0194] The RF processor 1m-10 may perform functions for transmitting and receiving signals through a radio channel,
such as signal band conversion, amplification, etc. That is, the RF processor 1m-10 may up-convert a baseband signal
provided from the baseband processor 1m-20 into an RF band signal and transmit the RF band signal through an
antenna, and may down-convert an RF band signal received through an antenna into a baseband signal. For example,
the RF processor 1m-10 may include a transmission filter, a reception filter, an amplifier, a mixer, an oscillator, a DAC,
an ADC, and the like. Although only one antenna is illustrated in FIG. 1M, the first access node may include a plurality
of antennas. Also, the RF processor 1m-10 may include a plurality of RF chains. Furthermore, the RF processor 1m-10
may perform beamforming. For beamforming, the RF processor 1m-10 may adjust the phases and magnitudes of signals
transmitted and received through a plurality of antennas or antenna elements. The RF processor may perform a DL
MIMO operation by transmitting one or more layers.
[0195] The baseband processor 1m-20 may perform a conversion function between a baseband signal and a bit string
according to a physical layer standard of a first radio access technology. For example, upon transmission of data, the
baseband processor 1m-20 may encode and modulate a transmission bit string to generate complex symbols. Also,
upon reception of data, the baseband processor 1m-20 may reconstruct the reception bit string by demodulating and
decoding the baseband signal provided from the RF processor 1m-10. For example, in the case of conforming to an
OFDM scheme, upon transmission of data, the baseband processor 1m-20 may encode and modulate the transmission
bit string to generate complex symbols, map the complex symbols to sub-carriers, and configure OFDM symbols through
an IFFT operation and CP insertion. Also, upon reception of data, the baseband processor 1m-20 may segment the
baseband signal provided from the RF processor 1m-10 in units of OFDM symbols, reconstruct signals mapped to sub-
carriers through an FFT operation, and reconstruct a reception bit string through demodulation and decoding. The
baseband processor 1m-20 and the RF processor 1m-10 may transmit and receive signals as described above. Therefore,
the baseband processor 1m-20 and the RF processor 1m-10 may be referred to as a transmitter, a receiver, a transceiver,
a communicator, or a wireless communicator.
[0196] The communicator 1m-30 may provide an interface for performing communication with other nodes in the
network.
[0197] The storage 1m-40 may store data such as basic programs, application programs, and configuration information
for the operations of the master base station. In particular, the storage 1m-40 may store information about bearers
allocated to the connected UE, measurement results reported from the connected UE, etc. Also, the storage 1m-40 may
store information that is the criterion for determining whether to provide multiple connections to the UE or to stop multiple
connections. The storage 1m-40 may provide stored data in response to the request of the controller 1m-50. The storage
1m-40 may include a storage medium such as ROM, RAM, hard disk, CD-ROM, and DVD, or any combination thereof.
Also, the storage 1m-40 may include a plurality of memories. According to some embodiments, the storage 1m-40 may
store programs for performing the wireless communication method of reporting Scell RLF described above.
[0198] The controller 1m-50 may control overall operations of the master base station. For example, the controller
1m-50 may transmit and receive signals through the baseband processor 1m-20 and the RF processor 1m-10 or through
the backhaul communicator 1m-30. Also, the controller 1m-50 may record data in the storage 1m-40 and read data from
the storage 1m-40. To this end, the controller 1m-50 may include at least one processor. Also, at least one element in
the TRP may be implemented as one chip.
[0199] FIG. 2A is a diagram illustrating an architecture of an LTE system according to some embodiments of the
present disclosure.
[0200] Referring to FIG. 2A, a wireless communication system includes a plurality of ENBs 2a-05, 2a-10, 2a-15, and
2a-20, an MME 2a-20, and an S-GW 2a-30. A UE 2a-35 accesses an external network through the ENBs 2a-05, 2a-10,
2a-15, and 2a-20 and the S-GW 2a-30.
[0201] The ENBs 2a-05, 2a-10, 2a-15, and 2a-20 are access nodes of a cellular network and provide radio access to
UEs accessing the network. That is, the ENBs 2a-05, 2a-10, 2a-15, and 2a-20 collect status information such as buffer
status, available transmission power status, and channel status of UEs, perform scheduling, and support connection
between UEs and a CN. The MME 2a-25 may be a device that is responsible for various control functions as well as
mobility management functions for the UE and may be connected to a plurality of ENBs, and the S-GW 2a-30 may be
a device that provides a data bearer. Also, the MME 2a-25 and the S-GW 2a-30 may further perform authentication,
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bearer management, etc. for the UE accessing the network, and may process packets received from the ENBs 2a-05,
2a -10,2a-15, and 2a-20 or packets to be transmitted to ENBs 2a-05, 2a-10, 2a-15, and 2a-20.
[0202] FIG. 2B is a diagram illustrating a radio protocol architecture of the LTE system, according to some embodiments
of the present disclosure.
[0203] Referring to FIG. 2B, in the radio protocol of the LTE system, the UE and the ENB may respectively include
PDCPs 2b-05 and 2b-40, RLCs 2b-10 and 2b-35, and MACs 2b-15 and 2b-30. Of course, the present disclosure is not
limited to the above examples.
[0204] According to some embodiments, the PDCPs 2b-05 and 2b-40 may be responsible for operations such as IP
header compression/reconstruction, and the RLCs 2b-10 and 2b-35 may reconfigure a PDCP PDU to an appropriate
size. The MACs 2b-15 and 2b-30 may be connected to RLC layer entities configured in one UE, and perform an operation
of multiplexing RLC PDUs to MAC PDUs and demultiplexing RLC PDUs from MAC PDUs.
[0205] PHY layers 2b-20 and 2b-25 may perform an operation of channel-coding and modulating upper layer data,
making the channel-coded and modulated upper layer data into OFDM symbols, and transmitting the OFDM symbols
over a radio channel, or demodulating OFDM symbols received through a radio channel, channel-decoding the demod-
ulated OFDM symbols, and transmitting the decoded OFDM symbols to the upper layer. Also, HARQ may be used for
additional error correction in the PHY layer, and the receiving end may transmit the reception or non-reception of the
packet transmitted from the transmitting end in 1 bit. This is referred to as HARQ ACK/NACK. DL HARQ ACK/NACK
information for UL transmission may be transmitted through a physical channel such as a physical hybrid-ARQ indicator
channel (PHICH), and UL HARQ ACK/NACK information for DL transmission may be transmitted through a physical
uplink control channel (PUCCH) or a physical uplink shared channel (PUSCH). The PUCCH is generally transmitted in
an UL of a PCell to be described later. When the UE supports the PUCCH, the ENB may transmit the PUCCH to the
corresponding UE in addition to the SCell to be described later. This is referred to as PUCCH SCell.
[0206] According to some embodiments, an HARQ transmission scheme includes asynchronous HARQ and synchro-
nous HARQ. The asynchronous HARQ is a scheme in which the timing at which retransmission occurs when (re)trans-
mission has failed is not fixed, and the synchronous HARQ is a scheme in which the timing at which retransmission
occurs when (re)transmission has failed is fixed (e.g., 8 ms). Also, a plurality of transmission and reception may be
simultaneously performed in parallel for DL and UL with respect to one UE, and each transmission may be identified by
a HARQ process ID.
[0207] In the asynchronous HARQ, the retransmission timing is not fixed. Thus, for each retransmission, the base
station may provide information about which HARQ process this transmission belongs to and information about whether
this transmission is initial transmission or retransmission through the PDCCH. The ENB may transmit the information
about which HARQ process this transmission belongs through an HARQ process ID field in the PDCCH. The ENB may
transmit the information about whether this transmission is initial transmission or retransmission through a new data
indicator (NDI) bit in the PDCCH. When the corresponding bit is not changed compared to an existing value, this means
retransmission, and when the corresponding bit is changed to a different value, this means new transmission. Accordingly,
the UE receives resource assignment information in the PDCCH transmitted by the ENB and identifies details of the
transmission. In the case of the DL, actual data may be received through a physical downlink shared channel (PDSCH),
and in the case of the UL, actual data may be transmitted through a PUSCH.
[0208] Although not illustrated, RRC layers exist above the PDCP layers of the UE and the ENB, respectively, and
the RRC layer may exchange access and measurement-related configuration control messages for radio resource control.
[0209] The PHY layer may include one or more frequencies/carriers. A technology for simultaneously configuring and
using a plurality of frequencies in one ENB is referred to as carrier aggregation (CA). The CA refers to the additional
use of a primary carrier and one or more subcarriers, instead of using only one carrier for communication between the
UE and the base station (E-UTRAN NodeB, eNB, etc.), such that the amount of transmission dramatically increases by
the number of subcarriers. In the LTE and NR systems, a cell in a base station using a primary carrier is referred to a
primary cell (PCell), and a subcarrier is referred to as a secondary cell (SCell). A technology for extending the CA function
to two base stations is referred to as dual connectivity (hereinafter referred to as DC). In the DC, the UE uses a master
station (master E-UTRAN NodeB, hereinafter referred to as a MeNB) and a secondary base station (secondary E-UTRAN
NodeB, hereinafter referred to as a SeNB) by simultaneously connecting the two base stations. Cells belonging to the
MeNB are referred to as a master cell group (hereinafter referred to as an MCG), and cells belonging to the SeNB are
referred to as a secondary cell group (hereinafter referred to as an SCG). There is a representative cell for each cell
group. A representative cell of the MCG is referred to as a primary cell (hereinafter referred to as a PCell), and a
representative cell of the SCG is referred to as a primary secondary cell (hereinafter referred to as a PSCell). When the
above-described NR is used, the MCG may be used as the LTE technology and the SCG may be used as the NR, so
that the UE may simultaneously use the LTE and the NR.
[0210] FIG. 2C is a diagram for describing the concept of DC according to some embodiments of the present disclosure.
[0211] When the DC is used, the UE may use two base stations by simultaneously connecting the two base stations.
FIG. 2C illustrates a case in which a UE 2c-05 transmits and receives data by simultaneously connecting a macro base
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station 2c-00 using an LTE technology and a small cell base station 2c-10 using an NR technology. The DC of FIG. 2C
is referred to as E-UTRAN-NR Dual Connectivity (EN-DC). The macro base station is referred to as a master E-UTRAN
NodeB (MeNB) 2c-00, and the small cell base station is referred to as SgNB or secondary 5G NodeB (SeNB) 2c-10. A
plurality of small cells may exist in the service area of the MeNB 2c-00, and the MeNB 2c-00 is connected to SgNBs
through a wired backhaul network 2c-15. A set of serving cells provided from the MeNB 2c-00 is referred to as an MCG
2c-20. In the MCG 2c-20, one serving cell is necessarily a PCell 2c-25 that has all the functions having been performed
by the existing cell, such as connection establishment, connection re-establishment, handover, etc. Also, in the PCell
2c-25, a UL control channel has a PUCCH. Serving cells other than PCell are referred to as SCell 2c-30.
[0212] FIG. 2C illustrates a scenario in which the MeNB 2c-00 provides one SCell and the SgNB 2c-10 provides three
SCells. A set of serving cells provided by the SgNB is referred to as an SCG 2c-40. When the UE transmits and receives
data to and from the two base stations, the MeNB 2c-00 issues, to the SgNB 2c-10, a command for adding, changing,
or removing the serving cells provided by the SgNB 2c-10. In order to issue such a command, the MeNB 2c-00 may
configure the UE to measure serving cells and neighboring cells. The UE has to report a result of the measuring to the
MeNB 2c-00 according to configuration information. In order for the SgNB 2c-10 to efficiently transmit and receive data
to and from the UE, a serving cell that plays a similar role to the PCell of the MCG 2c-20 is required. In the present
disclosure, this is referred to as a PSCell. The PSCell is one of the serving cells of the SCG 2c-40, and has a PUCCH
that is an UL control channel. The PUCCH is used by the UE to transmit HARQ ACK/NACK information, channel status
information (CSI), and scheduling request (SR) to the base station.
[0213] FIG. 2D is a diagram illustrating a random access procedure when asynchronous HARQ is used for a UL,
according to some embodiments of the present disclosure.
[0214] The UE 2d-01 performs random access by performing the following procedure in various cases requiring initial
access, reconnection, handover, and other random access to the base station.
[0215] First, for access to a base station 2d-03, a UE 2d-01 transmits a random access preamble to a physical channel
for random access (2d-11). The preamble transmitted by the UE may be randomly selected by the UE, or may be a
specific preamble designated by the base station.
[0216] When the base station receives the preamble, the base station transmits, to the UE, a random access response
(hereinafter referred to as RAR) message for the preamble (2d-13). The RAR message may include ID information of
the preamble used in operation 2d-11, UL transmission timing correction information, and UL resource assignment
information and temporary UE ID information, which are used in subsequent operation (i.e., operation 2d-15). The UL
resource assignment information may not include the aforementioned HARQ Process ID and NDI value. Upon random
access, the transmission of the resource assigned from the RAR may be scheduled using a fixed HARQ process ID
(e.g., 0).
[0217] The UE having received the RAR message transmits another message to the resource assigned to the RAR
message according to whether initial access, reconnection, handover, or other random access is required (2d-15). For
example, when initial connection is required, the UE may transmit an RRCConnectionRequest message, which is a
message of an RRC layer. When reconnection is required, the UE may transmit an RRCConnectionReestablishmen-
tRequest message. Upon handover, the UE may transmit an RRCConnectionReconfigurationComplete message. Al-
ternatively, when random access is performed in a connected state (RRC_CONNECTED), the UE may transmit a buffer
status report (BSR) message for resource request, the BSR including a C-RNTI MAC CE (control element: control
message of MAC layer) including a C-RNTI that is a unique ID of the UE within the base station. Upon random access,
messages transmitted after the reception of the RAR are collectively referred to as Msg3.
[0218] When data is not received from the resource assigned by the base station through the RAR, the base station
may indicate the UE to retransmit the data (2d-17). At this time, UL resource assignment for retransmission can be
transmitted through the PDCCH. Information for the allocation may be transmitted by including temporary terminal ID
information allocated by the RAR, and including 0 as the HARQ process ID. Accordingly, the UE having received the
PDCCH may retransmit the transmitted Msg3 (2d-15) (2d-19).
[0219] Thereafter, when the base station receives Msg3, the base station may transmit a contention resolution message
indicating that Msg3 has been properly received (2d-21). The contention resolution message may vary according to
which message the UE transmits in Msg3. For example, when the message transmitted by the UE in Msg3 is a message
transmitted through a common control channel (CCCH), such as RRCConnectionRequest or RRCConnectionReestab-
lishmentRequest, the base station transmits the CCCH message transmitted by the UE in Msg3 as the contention
resolution message. When the UE already performs random access in the RRC_CONNECTD state and the C-RNTI
MAC CE is included in Msg3, a message for assigning UL resources to the C-RNTI of the UE may be the contention
resolution message.
[0220] FIG. 2E is a diagram illustrating an example of a message flow between a UE and a base station when a
method of determining a UL HARQ process ID is used in EN-DC, according to some embodiments of the present
disclosure.
[0221] In FIG. 2E, a scenario in which a UE 2e-01 performs a connection procedure to a base station 2e-03 (2e-11),
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and thus, the UE 2e-01 is connected to the base station 2e-03 is assumed. The connection procedure may include a
procedure of performing random access to transmit RRCConnectionRequest to Msg3, receiving an RRCConnection-
Setup message, and then transmitting RRCConnectionSetupComplete.
[0222] Thereafter, the UE 2e-01 may receive various configurations from the base station 2e-03 according to capa-
bilities supported by the UE 2e-01 (2e-13). The configurations received by the UE may include a procedure of configuring
a plurality of serving cells, such as the CA. In FIG. 2E, the base station 2e-03 may transmit, to the UE 2e-01, configuration
information for DL semi-persistent scheduling (SPS). The DL SPS is a function of assigning a fixed resource at a set
periodicity without PDCCH when configured and activated once so as to reduce PDCCH overhead transmitted by the
base station 2e-03 for resource assignment. To this end, the base station 2e-03 may allocate a periodicity for DL resources
(semiPersistSchedIntervaIDL) and the number of HARQ processes (numberOfConfSPS-Processes) for DL resources
to the configuration information.
[0223] Thereafter, when the base station 2e-03 activates the configuration information through the PDCCH (2e-30),
the UE 2e-01 may receive DL data without PDCCH by repeatedly using the activated resources at a subsequently
configured periodicity (2e-31, 2e-33, and 2e-35). The periodically repeated resource may be a resource for new trans-
mission. When an error occurs in data received from the resource for new transmission, an HARQ process ID for each
new transmission may be required for retransmission. To this end, when the UE 2e-01 performs DL SPS reception on
LTE resources, the HARQ process ID may be calculated using the following Equation 1 for each new transmission
resource. 

where CURRENT_TTI=[(System frame number * 10) + subframe number].
[0224] (System frame number (SFN) increases by 1 every 10 ms and is reset to 0 every 10.24 seconds maximum
(value of 0 to 2^10-1); Subframe number increases by 1 every 1 ms within one system frame number (value of 0 to 9)
[0225] According to Equation 1, when three HARQ processes (numberOfConfSPS-Processes) are allocated, HARQ
process IDs 0, 1, and 2 are repeated for each new resource.
[0226] The base station 2e-03 may configure the measurement for the neighboring cells to the UE 2e-01 by RRC
configuration. Therefore, when measurement for the neighboring cells is configured to the UE 2e-01, the UE 2e-01 may
report a resulting of the measuring the neighboring cells (e.g., LTE cells and NR cells) to the base station 2e-03 according
to the configuration. According to the information, when the neighboring cell is the NR cell, the LTE base station 2e-03
may transmit an additional request message to the NR base station 2e-05 for the above-described EN-DC configuration
(2e-21), may receive an ACK message from the NR base station 2e-05 (2e-23), and may additionally configure the cell
of the NR base station 2e-05 to the UE 2e-01 (2e-25). The configuration information may include information for configuring
various functions to the UE 2e-01, such as the above-described RRC configuration of LTE.
[0227] In FIG. 2E, a scenario in which DL SPS and UL configured grant (UL CG) resource are configured to the UE
2e-01 in the NR is assumed. The UL CG is a concept in which the above-described DL SPS is applied to the UL. There
are two types of UL CG (Type 1, Type 2). Type 1 refers to a resource type that is activated immediately after configuration
because detailed resources and periodicity information are included in the RRC configuration message. Type 2 is a
resource type that configures only periodicity or the like, as in DL SPS, and activates and deactivates through the PDCCH.
[0228] When the base station 2e-03 configures the DL SPS in the NR, periodicity and the number of HARQ processes
for this resource (nrofHARQ-Processes) may be configured.
[0229] Thereafter, when the base station 2e-03 activates the configuration information through the PDCCH, the UE
2e-01 may receive DL data without PDCCH by repeatedly using the activated resources at a subsequently configured
periodicity (2e-41, 2e-43, and 2e-45). The periodically repeated resource may be a resource for new transmission. When
an error occurs in data received from the resource for new transmission, an HARQ process ID for each new transmission
may be required for retransmission. To this end, when the UE 2e-01 performs DL SPS reception on resources, the
HARQ process ID may be calculated using the following Equation 2 for each new transmission resource. 

where CURRENT_slot = [(SFN 3 numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame
refers to the number of consecutive slots per frame
[0230] According to Equation 2, when three HARQ processes (nrofHARQ-Processes) are allocated, HARQ process
IDs 0, 1, and 2 are repeated for each new resource.
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[0231] Also, when the base station 2e-03 configures the UL CG in the NR (Type 1, Type 2), periodicity and the number
of HARQ processes for this resource (nrofHARQ-Processes) are configured.
[0232] Thereafter, in the case of Type 1, the UL resource may be activated immediately when the UL resource is
configured, and in the case of Type 2, the UL resource may be activated when the UE 2e-01 receives the PDCCH. When
the UL resource is activated, the UE 2e-01 may transmit UL data without PDCCH by repeatedly using the activated
resource at a subsequently configured periodicity (2e-51, 2e-53, and 2e-55). The periodically repeated resource may
be a resource for new transmission. When an error occurs in data received from the resource for new transmission, an
HARQ process ID for each new transmission may be required in order for the base station to request retransmission.
To this end, when the UE 2e-01 performs transmission on NR UL CG resources, the HARQ process ID may be calculated
using the following Equation 3 for each new transmission resource. 

where CURRENT_symbol=(SFN 3 numberOfSlotsPerFrame 3 numberOfSymbolsPerSlot + slot number in the frame
3 numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot
refer to the number of consecutive slots per frame and the number of consecutive symbols per slot
[0233] According to Equation 3, when three HARQ processes (nrofHARQ-Processes) are allocated, HARQ process
IDs 1, 2, and 3 are repeated for each new resource. As described above with reference to FIG. 2D, when the UE 2e-01
performs random access, collision is avoided by using the HARQ process for Msg3 as a fixed value (0).
[0234] Also, in the NR, the maximum number of UL HARQ processes is 16 (i.e., HARQ process ID is 0 to 15). When
the base station sets the nrofHARQ-Processes value to 16, the HARQ process ID used for UL CG may use a value of
1 to 16. Because a case in which the HARQ process ID is 16 is not supported, a value of 0 may be used when the HARQ
process ID is 16. This may be supported by updating Equation 3 as follows. 

where number of UL HARQ processes configured for this serving cell is 16.
[0235] Therefore, the UE 2e-01 may perform DL data reception and UL transmission according to Equations 1 to 3.
When re-reception or retransmission is required, the HARQ process ID calculated when the base station assigns re-
sources for re-reception/retransmission over the PDCCH is included, so that communication may be performed while
distinguishing for which transmission/reception the retransmission/re-reception is.
[0236] FIG. 2F is a diagram illustrating an operation sequence of a UE when a method of determining an UL HARQ
process ID is used in EN-DC.
[0237] In FIG. 2F, a scenario in which the UE performs a connection procedure to an LTE base station so that DL-
SPS is configured (2f-03), EN-DC is configured from the base station, and DL SPS and UL CG are configured from an
NR cell (2f-05) is assumed.
[0238] Thereafter, when the resource configured from the base station to the UE is activated, the UE determines the
type of the configured resource (2f-07).
[0239] When the UE receives DL SPS on LTE resources, the HARQ process ID is calculated using the following
Equation 1 with respect to each new transmission resource (2f-11). 

where CURRENT_TTI=[(System frame number * 10) + subframe number].
[0240] (System frame number (SFN) increases by 1 every 10 ms and is reset to 0 every 10.24 seconds maximum
(value of 0 to 2^10-1); Subframe number increases by 1 every 1 ms within one system frame number (value of 0 to 9)
[0241] According to Equation 1, when three HARQ processes (numberOfConfSPS-Processes) are allocated, HARQ
process IDs 0, 1, and 2 are repeated for each new resource.
[0242] When the UE receives DL SPS on NR resources, the HARQ process ID is calculated using the following
Equation 2 with respect to each new transmission resource (2f-13). 
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where CURRENT_slot = [(SFN 3 numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame
refers to the number of consecutive slots per frame
[0243] According to Equation 2, when three HARQ processes (nrofHARQ-Processes) are allocated, HARQ process
IDs 0, 1, and 2 are repeated for each new resource.
[0244] When the UE performs transmission on NR UL CG resources, the HARQ process ID is calculated using the
following Equation 3 with respect to each new transmission resource (2f-15). 

where CURRENT_symbol=(SFN 3 numberOfSlotsPerFrame 3 numberOfSymbolsPerSlot + slot number in the frame
3 numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot
refer to the number of consecutive slots per frame and the number of consecutive symbols per slot
[0245] According to Equation 3, when three HARQ processes (nrofHARQ-Processes) are allocated, HARQ process
IDs 1, 2, and 3 are repeated for each new resource. As described above with reference to FIG. 2D, when the UE performs
random access, collision is avoided by using the HARQ process for Msg3 as a fixed value (0).
[0246] Also, in the NR, the maximum number of UL HARQ processes is 16 (i.e., HARQ process ID is 0 to 15). When
the base station sets the nrofHARQ-Processes value to 16, the HARQ process ID used for UL CG may use a value of
1 to 16. Because a case in which the HARQ process ID is 16 is not supported, a value of 0 may be used when the HARQ
process ID is 16. This may be supported by updating Equation 3 as follows. 

where number of UL HARQ processes configured for this serving cell is 16.
[0247] Therefore, the UE may perform DL data reception and UL transmission according to Equations 1 to 3. When
re-reception or retransmission is required, the HARQ process ID calculated when the base station assigns resources
for re-reception/retransmission over the PDCCH is included, so that communication may be performed while distinguish-
ing for which transmission/reception the retransmission/re-reception is (2f-21).
[0248] FIG. 2G is a diagram illustrating an architecture of a UE in the wireless communication system, according to
some embodiments of the present disclosure.
[0249] Referring to FIG. 2G, the UE may include an RF processor 2g-10, a baseband processor 2g-20, a storage 2g-
30, and a controller 2g-40. Of course, the present disclosure is not limited to the above example, and the UE may include
fewer elements or more elements than the elements illustrated in FIG. 2G.
[0250] Also, the UE in the wireless communication system of FIG. 2G may correspond to the configuration of the UE
of FIG. 1L. For example, the RF processor 2g-10 of FIG. 2G may correspond to the RF processor 11-10 of FIG. 1L, and
the baseband processor 2g-20 of FIG. 2G may correspond to the baseband processor 11-20 of FIG. 1L. Also, the storage
2g-30 of FIG. 2G may correspond to the storage 11-30 of FIG. 1L, and the controller 2g-40 of FIG. 2G may correspond
to the controller 11-40 of FIG. 1L.
[0251] The RF processor 2g-10 may perform functions for transmitting and receiving signals through a radio channel,
such as signal band conversion, amplification, etc. That is, the RF processor 2g-10 may up-convert a baseband signal
provided from the baseband processor 2g-20 into an RF band signal and transmit the RF band signal through an antenna,
and may down-convert an RF band signal received through an antenna into a baseband signal. For example, the RF
processor 2g-10 may include a transmission filter, a reception filter, an amplifier, a mixer, an oscillator, a DAC, an ADC,
and the like. Although only one antenna is illustrated in FIG. 2G, the UE may include a plurality of antennas. Also, the
RF processor 2g-10 may include a plurality of RF chains. Furthermore, the RF processor 2g-10 may perform beamforming.
For beamforming, the RF processor 2g-10 may adjust the phases and magnitudes of signals transmitted and received
through a plurality of antennas or antenna elements. Also, the RF processor 2g-10 may perform MIMO and may receive
a plurality of layers when performing the MIMO. The RF processor 2g-10 may perform reception beam sweeping by
appropriately setting a plurality of antennas or antenna elements under the control of the controller 2g-40, or may adjust
the direction and beam width of the reception beam so that the reception beam is cooperated with transmission beam.
[0252] The baseband processor 2g-20 may perform a conversion function between a baseband signal and a bit string
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according to a physical layer standard of a system. For example, upon transmission of data, the baseband processor
2g-20 may encode and modulate a transmission bit string to generate complex symbols. Also, upon reception of data,
the baseband processor 2g-20 may reconstruct the reception bit string by demodulating and decoding the baseband
signal provided from the RF processor 2g-10. For example, in the case of conforming to an OFDM scheme, upon
transmission of data, the baseband processor 2g-20 may encode and modulate the transmission bit string to generate
complex symbols, map the complex symbols to sub-carriers, and configure OFDM symbols through an IFFT operation
and CP insertion. Also, upon reception of data, the baseband processor 2g-20 may segment the baseband signal
provided from the RF processor 2g-10 into OFDM symbol units, reconstruct signals mapped to sub-carriers through an
FFT operation, and reconstruct a reception bit string through demodulation and decoding.
[0253] The baseband processor 2g-20 and the RF processor 2g-10 may transmit and receive signals as described
above. Therefore, the baseband processor 2g-20 and the RF processor 2g-10 may be referred to as a transmitter, a
receiver, a transceiver, or a communicator. Furthermore, at least one of the baseband processor 2g-20 and the RF
processor 2g-10 may include a plurality of communication modules so as to support a plurality of different radio access
technologies. Also, at least one of the baseband processor 2g-20 and the RF processor 2g-10 may include different
communication modules so as to process signals of different frequency bands. For example, the different radio access
technologies may include a wireless LAN (e.g., IEEE 802.11), a cellular network (e.g., LTE), etc. Also, the different
frequency bands may include a super high frequency (SHF) (e.g., 2.5 GHz or 5 GHz) band and a millimeter wave (e.g.,
60 GHz) band. The UE may transmit and receive signals to and from the base station using the baseband processor
2g-20 and the RF processor 2g-10, and the signals may include control information and data.
[0254] The storage 2g-30 may store data such as basic programs, application programs, and configuration information
for the operations of the UE. In particular, the storage 2g-30 may store information related to a wireless LAN node that
performs wireless communication using a wireless LAN access technology. The storage 2g-30 may provide stored data
in response to the request of the controller 2g-10. The storage 2g-30 may include a storage medium such as ROM,
RAM, hard disk, CD-ROM, and DVD, or any combination thereof. Also, the storage 2g-30 may include a plurality of
memories. The controller 2g-40 may control overall operations of the UE. For example, the controller 2g-40 may transmit
and receive signals through the baseband processor 2g-20 and the RF processor 2g-10. Also, the controller 2g-40 may
record data in the storage 2g-40 and read data from the storage 2g-40. To this end, the controller 2g-40 may include at
least one processor. For example, the controller 2g-40 may include a CP that performs control for communication, and
an AP that controls an upper layer, such as an application program. Further, according to some embodiments of the
present disclosure, the controller 2g-40 may include a multiple connection processor 2g-42 that performs a process of
operating in a multiple connection mode. For example, the controller 2g-40 may control the UE to perform a procedure
illustrated in the operations of the UE illustrated in FIGS. 2D to 2F.
[0255] The controller 2g-40 according to an embodiment of the present disclosure may determine the HARQ process
ID using the above-described method according to the UL transmission resource and perform data transmission using
the HARQ process ID.
[0256] The methods according to the embodiments of the present disclosure, which are described in the claims or the
specification, may be implemented as hardware, software, or a combination of hardware and software.
[0257] When implemented as software, a computer-readable storage medium storing one or more programs (software
modules) may be provided. One or more programs stored in the computer-readable storage medium are configured to
be executable by one or more processors in an electronic device. One or more programs include instructions that cause
the electronic device to execute the methods according to the embodiments of the present disclosure, which are described
in the claims or the specification of the present disclosure.
[0258] One or more programs (software modules, software, etc.) may be stored in RAM, non-volatile memory including
flash memory, ROM, electrically erasable programmable read only memory (EEPROM), magnetic disc storage device,
CD-ROM, DVD, other types of optical storage devices, or magnetic cassette. Alternatively, one or more programs may
be stored in a memory provided by a combination of all or part of these devices. Also, each memory may include a
plurality of configured memories.
[0259] Also, one or more programs may be stored in an attachable storage device that is accessible through a com-
munication network such as Internet, intranet, local area network (LAN), wide LAN (WLAN), or storage area network
(SAN), or communication network provided by a combination thereof. These storage devices may be connected through
an external port to a device that performs the embodiments of the present disclosure. Also, a separate storage on the
communication network may access the device that performs the embodiment of the present disclosure.
[0260] In specific embodiments of the present disclosure, the elements included in the present disclosure have been
expressed in the singular or plural form according to the suggested specific embodiments of the present disclosure.
However, the expression in the singular or plural form is appropriately selected according to the suggested situations
for convenience of explanation and is not intended to limit the present disclosure to the single or plural elements. Even
when a certain element is expressed in the plural form, it may be provided with a single element, and even when a
certain element is expressed in the singular form, it may be provided with a plurality of elements.
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[0261] Although specific embodiments have been described in the detailed description of the present disclosure,
various modifications may be made without departing from the scope of the present disclosure. Therefore, the scope of
the present disclosure should not be limited to the above-described embodiments of the present disclosure and should
be determined by the appended claims and the equivalents thereof.

Claims

1. An operating method of a first radio node for performing a wireless backhaul function in a wireless communication
system, the operating method comprising:

mapping a bearer of at least one terminal to at least one radio link control (RLC) channel in an adaptation layer,
which is an upper layer of an RLC layer; and
transmitting, to a second radio node, data corresponding to the bearer of the at least one terminal through the
at least one RLC channel,
wherein the at least one RLC channel is connected to at least one RLC layer of the second radio node.

2. The operating method of claim 1, wherein the bearer of the at least one terminal comprises a data radio bearer
(DRB) of the at least one terminal.

3. The operating method of claim 2, wherein the DRB of the at least one terminal is connected to a physical (PHY)
layer, a medium access control (MAC) layer, at least one RLC layer, and the adaptation layer of the first radio node.

4. The operating method of claim 1, wherein the mapping comprises mapping the bearer of the at least one terminal
to the at least one RLC channel, for each terminal.

5. The operating method of claim 1, wherein the mapping comprises mapping the bearer of the at least one terminal
to the at least one RLC channel based on quality of service (QoS) information.

6. The operating method of claim 1, further comprising adding a header to the data in the adaptation layer.

7. The operating method of claim 6, wherein the header comprises at least one of identification information for routing,
identification information of the first radio node, or an address of the first radio node.

8. The operating method of claim 1, further comprising receiving, from a third radio node, configuration information for
the adaptation layer and configuration information for the at least one RLC channel,
wherein the third radio node is a donor radio node that transmits the data to a core network.

9. A first radio node for performing a wireless backhaul function in a wireless communication system, the first radio
node comprising:

a communicator; and
at least one controller connected to the communicator, wherein the at least one controller is configured to:

map a bearer of at least one terminal to at least one radio link control (RLC) channel in an adaptation layer; and
transmit, to a second radio node, data corresponding to the bearer of the at least one terminal through the
at least one RLC channel,
wherein the at least one RLC channel is connected to at least one RLC layer of the second radio node.

10. The first radio node of claim 9, wherein the bearer of the at least one terminal comprises a data radio bearer (DRB)
of the at least one terminal.

11. The first radio node of claim 10, wherein the DRB of the at least one terminal is connected to a physical (PHY) layer,
a medium access control (MAC) layer, at least one RLC layer, and the adaptation layer of the first radio node, and
the adaptation layer is an upper layer of the at least one RLC layer.

12. The first radio node of claim 9, wherein the at least one controller is further configured to map the bearer of the at
least one terminal to the at least one RLC channel, for each terminal.
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13. The first radio node of claim 9, wherein the at least one controller is further configured to map the bearer of the at
least one terminal to the at least one RLC channel based on quality of service (QoS) information.

14. The first radio node of claim 9, wherein the at least one controller is further configured to add a header to the data
in the adaptation layer, and
the header comprises at least one of identification information for routing, identification information of the first radio
node, or an address of the first radio node.

15. The first radio node of claim 9, wherein the at least one controller is further configured to receive, from a third radio
node, configuration information for the adaptation layer and configuration information for the at least one RLC
channel, and
the third radio node is a donor radio node that transmits the data to a core network.
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