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(57) Abstract: A technology for processing channel access failure in an unlicensed band is disclosed. Provided
in the present embodiments are a method by which a terminal performs communication in an unlicensed band,
and a device, the method comprising the steps of: detecting a channel occupation failure of an unlicensed band
wireless resource for transmitting and receiving uplink data or downlink data; determining that the channel
occupation failure is a channel access failure of the unlicensed band wireless resource if the channel occupation
failure satisfies certain criteria; and transmitting upper layer signaling to a base station if channel access fails.
(57) Abstract: The present invention relates to a technology for processing a channel access failure in an
unlicensed band. The embodiments of the present invention can provide a method and apparatus by which a
terminal communicates in an unlicensed band, the method comprising: a step wherein a channel occupancy
failure is detected with respect to an unlicensed band radio resource for transmitting or receiving uplink data or
downlink data; a step wherein, if the channel occupancy failure meets a certain criterion, it is determined that
the channel occupancy failure is a channel access failure for the unlicensed band radio resource; and a step
wherein, if a channel access failure has occurred, upper layer signaling is transmitted to a base station.
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Specification

Title of the invention: Method and apparatus for handling channel access failure in
unlicensed band

Technical Field

[1] The present invention relates to a technology for handling a channel access failure in
an unlicensed band.

Background Art

[2] The quantity of data transmitted and received using wireless communication
technology is rapidly increasing owing to the increasing dissemination of smartphones and
the like, and to various uses of other wireless communication devices. In addition, as low
latency has become more important, the development of next-generation wireless
communication technology (New RAT) is underway to follow LTE technology.

[3] In addition, technology is being developed to provide wireless communication
services using unlicensed bands rather than licensed bands that had formerly been used
exclusively by each operator. In particular, in the case of unlicensed bands, short-range
wireless communication protocols can also be used simultaneously, so various technologies
have been developed for the coexistence of mobile communication protocols, short-range
wireless communication protocols, and the like. In this regard, conventional mobile
communication technologies have provided communication services to users using
unlicensed bands as auxiliary cells. However, with the development of next-generation
wireless communication technologies, technical research is being conducted to provide a
mobile communication service using only an unlicensed band.

[4] However, when providing a mobile communication service using only an unlicensed
band, as a result of coexistence with other wireless communication protocols, difficulties can
arise in providing a communication service that meets user requirements.

[5] In particular, when a terminal or a base station fails to access a channel in an
unlicensed band, it is difficult to distinguish whether the failure has occurred owing to
channel occupancy failure in the unlicensed band or owing to some other cause of radio link
failure. In other words, radio link failure in a licensed band and channel occupancy failure in
an unlicensed band arises from different causes, and it is necessary to address them
separately.

Detailed Description of the Invention
Technical Problem to be Solved

[6] The embodiments of the present invention can provide technologies for efficiently
handling a channel access failure occurring in an unlicensed band.

Means of Solving the Problem

[7] In one aspect, the embodiments of the present invention can provide a method
whereby a terminal communicates in an unlicensed band, the method comprising: a step
wherein a channel occupancy failure is detected with respect to an unlicensed band radio
resource for transmitting or receiving uplink data or downlink data; a step wherein, if the
channel occupancy failure satisfies a certain criterion, it is determined that the channel
occupancy failure is a channel access failure for the unlicensed band radio resource; and a
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step wherein, if a channel access failure has occurred, upper layer signaling is transmitted to a
base station.

(8] In another aspect, the embodiments of the present invention can provide a method
whereby a base station communicates in an unlicensed band, comprising: a step of
transmitting information to a terminal regarding at least one of a timer and a counter for
deciding if channel access failure has occurred; a step of monitoring whether uplink data has
been received in an unlicensed band radio resource; and a step of receiving upper layer
signaling that the terminal has transmitted upon determining that a channel access failure has
occurred.

[9] In a further aspect, the embodiments of the present invention can provide a terminal
apparatus that communicates in an unlicensed band, comprising: a controller that detects a
channel occupancy failure with respect to an unlicensed band radio resource for transmitting
or receiving uplink data or downlink data, and, if the channel occupancy failure meets a
certain criterion, determines that the channel occupancy failure is a channel access failure for
the unlicensed band radio resource; and a transmitter that transmits upper layer signaling to a
base station if a channel access failure has occurred.

[10] In a further aspect, the embodiments of the present invention can provide a base
station apparatus that communicates in an unlicensed band, comprising: a transmitter that
transmits information to a terminal regarding at least one of a timer and a counter for
deciding whether a channel access failure has occurred; a controller that controls monitoring
of whether uplink data has been received in an unlicensed band radio resource; and a receiver
that receives upper layer signaling that has been transmitted by the terminal upon the terminal
determining that a channel access failure has occurred.

Effect of the Invention

[11]  The embodiments of the present invention provide an effect of efficiently handling a
channel access failure occurring in an unlicensed band.

Brief Description of the Drawings

[12]  FIG. 1 is a drawing that schematically illustrates the structure of an NR wireless
communication system to which the embodiments of the present invention can be applied.

[13] FIG. 2 is a drawing illustrating a frame structure in an NR system to which the
embodiments of the present invention can be applied.

[14] FIG. 3 is a drawing illustrating a resource grid supported by radio access technology,
to which the embodiments of the present invention can be applied.

[15] FIG. 4 is a drawing illustrating a bandwidth part supported by radio access
technology, to which the embodiments of the present invention can be applied.

[16] FIG. 5 is an exemplary illustration of a synchronization signal block in a radio access
technology to which the embodiments of the present invention can be applied.

[17] FIG. 6 is a drawing illustrating a random access procedure in a radio access
technology to which the embodiments of the present invention can be applied.

[18] FIG. 7 is a drawing illustrating CORESETs.

[19] FIG. 8 is a drawing illustrating the operation of a terminal according to one
embodiment.

[20] FIG. 9 is a drawing illustrating the operation of the base station when receiving uplink
data,
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according to one embodiment.

[21]  FIG. 10 is a drawing illustrating the operation of a base station when transmitting
downlink data, according to one embodiment.

[22]  FIG. 11 is a drawing illustrating a terminal configuration according to one
embodiment.

[23] FIG. 12 is a drawing illustrating a base station configuration according to one
embodiment.

Best Mode of Implementing the Invention

[24] Below, some embodiments of the present invention will be described in detail with
reference to illustrative drawings. In assigning reference numerals to the components in each
drawing, the same components can have the same numeral to the extent possible, even if they
are shown in different drawings. In addition, in describing the embodiments of the present
invention, a specific description of a related disclosed configuration or feature may be
omitted if it is determined that such a detailed description would obscure the essence of the
technical concept of the present invention. Wherever the words "comprises," "has," "consists
of," or the like are used in the present specification, unless "only" is used, other parts can be
added. Expression of a component in the singular can also include the plural unless explicitly
stated otherwise.

[25] In addition, terms such as first, second, A, B, (a), (b), and the like, can be used to
describe components of the present invention. Such terms are intended only to distinguish
one component from another; the nature, sequence, order, number, or the like, of such
components is not limited by such terms.

[26] In the description of positional relationships among components, if two or more
components are described as being "connected," "combined," or "linked" or the like, it is to
be understood that the two or more components can be directly "connected," "coupled," or
"linked" to each other, but may also be "connected," "coupled," or "linked" to another
component that is further "interposed" between the two or more components. Here, the other
component may be included within one or more of the two or more components that are
"connected," "combined," or "linked" to each other.

[27] In descriptions of temporal flow relationships involving components, methods of
operation, or methods of production, for example if a temporal antecedent relationship or
flow antecedent relationship is described as "after," "following," "next," "before," or the like,
this can also include noncontinuous cases unless "immediately" or "directly" is used.

[28] If a numerical value or its corresponding information (for example, level or the like)
is mentioned for a component, even if not explicitly stated otherwise, the numerical value or
its corresponding information can be understood to include a margin of error that may arise
from various factors (for example, process factors, internal or external impacts, noise, or the
like).

[29]

[30] Asused in the present specification, "wireless communication system" refers to a
system for providing various communication services, such as voice, data packets, or the like,
using radio resources; it can comprise a terminal, a base station, or a core network or the like.
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[31] The below-disclosed embodiments of the present invention can be applied to a
wireless communication system that uses various radio access technologies. For example, the
embodiments of the present invention can be applied to various radio access technologies,
such as code division multiple access (CDMA), frequency division multiple access (FDMA),
time division multiple access (TDMA), orthogonal frequency division multiple access
(OFDMA), single-carrier frequency division multiple access (SC-FDMA), or non-orthogonal
multiple access (NOMA). In addition, "radio access technology" may refer not only to a
particular access technology, but also to each generation of communication technology
established by various communication consultative bodies, such as 3GPP, 3GPP2, Wi-Fi,
Bluetooth, IEEE, ITU, or the like. For example, CDMA can be implemented as a radio
technology such as universal terrestrial radio access (UTRA) or CDMA2000. TDMA can be
implemented as a radio technology such as GSM (global system for mobile
communications)/GPRS (general packet radio service)/EDGE (enhanced data rates for GSM
evolution). OFDMA can be implemented as a radio technology such as Institute of Electrical
and Electronics Engineers (IEEE) 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, E-
UTRA (evolved UTRA), or the like. IEEE 802.16m is an advancement of IEEE 802.16e and
provides backward compatibility with an IEEE 802.16e-based system. UTRA is a part of
UMTS (universal mobile telecommunications system). 3GPP (3rd generation partnership
project) LTE (long term evolution) is a part of E-UMTS (evolved UMTS) that uses E-UTRA
(evolved-UMTS terrestrial radio access); it uses OFDMA for downlink and SC-FDMA for
uplink. Likewise, the embodiments of the present invention can be applied to radio access
technologies that are currently disclosed or commercialized, and can also be applied to radio
access technologies currently under development or that will be developed in the future.

[32] The term "terminal” in the present specification is a generic concept that refers to a
device that comprises a wireless communication module that communicates with a base
station within a wireless communication system; it should be interpreted as including UE
(User Equipment) in WCDMA, LTE, NR, HSPA, and IMT-2020 (5G or New Radio), and also
in GSM, MS (Mobile Station), UT (User Terminal), SS (Subscriber Station), wireless device,
and the like. In addition, depending on the type of use, a terminal can be a user's mobile
device such as a smartphone; in a V2X communication system, it can also refer to a vehicle, a
device inside the vehicle that comprises a wireless communication module, or the like. In
addition, in the case of a machine type communication system, "terminal" may refer to an
MTC terminal, an M2M terminal, a URLLC terminal, or the like, that is furnished with a
communication module so as to implement machine type communication.

[33] In the present specification, "base station" or "cell" refers, in terms of a network, to an
endpoint that communicates with a terminal; it can encompass diverse coverage regions such
as a Node-B, eNB (evolved Node-B), gNB (gNode-B), low power node (LPN), sector, site,
various types of antenna, base transceiver system (BTS), access point, points (for example,
transmission point, reception point, transmission/reception point), relay node, mega cell,
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macro cell, micro cell, pico cell, femto cell, remote radio head (RRHs), radio unit (RUs),
small cell, or the like. "Cell" can also encompass a bandwidth part (BWP) in the frequency
domain. For example, "serving cell" may refer to an activation BWP of a terminal.

[34] In the foregoing, in the various cells listed above there is a base station that controls
one or more cells; accordingly, "base station" can be understood in two ways. 1) it can be a
device itself that provides a mega cell, macro cell, micro cell, pico cell, femto cell, or small
cell with respect to a wireless area; or 2) it can indicate the wireless area itself. In case 1),
either the devices that provide a given wireless area are controlled by the same entity, or all
devices that interact to collaboratively constitute the wireless area are indicated by the base
station. Depending on how the wireless area is constituted, a point, a transmission/reception
point, a transmission point, a reception point, etc., is an embodiment of the base station. In
case 2), the wireless area itself, which receives or transmits signals from the perspective of a
user terminal or from the perspective of a neighboring base station, can also be indicated by
the base station.

[35] In the present specification, "cell" may refer to a component carrier that has coverage
of a signal transmitted from a transmission point or a transmission/reception point, or it may
refer to the transmission/reception point itself.

[36] "Uplink (UL)" refers to a method by which a terminal transmits and receives data via
a base station; "downlink (DL)" refers to a method by which a base station transmits and
receives data via a terminal. "Downlink" may refer to a communication or communication
path from multiple transmission/reception points to the terminal; "uplink" may refer to a
communication or communication path from the terminal to multiple transmission/reception
points. In this case, in a downlink, a transmitter can be a portion of the multiple
transmission/reception points, and a receiver can be part of the terminal. In addition, in an
uplink, a transmitter can be part of the terminal, and a receiver can be a portion of the
multiple transmission/reception points.

[37] In the uplink and the downlink, control information is transmitted and received over a
control channel such as PDCCH (Physical Downlink Control Channel), PUCCH (Physical
Uplink Control Channel), or the like, and data is transmitted and received by configuring a
data channel such as PDSCH (Physical Downlink Shared Channel), PUSCH (Physical Uplink
Shared Channel), or the like. Below, a situation in which a signal is transmitted/received over
a channel such as PUCCH, PUSCH, PDCCH, and PDSCH is sometimes referred to as
"transmitting and receiving PUCCH, PUSCH, PDCCH, and PDSCH."

[38] For clarity of explanation, the following technical concepts focus on 3GPP LTE/LTE-
A/NR (New RAT) communication systems; however, the technical features of the present
invention are not limited to these communication systems.

[39] After research on 4th-generation (4G) communication technologies, the 3GPP
developed 5th-
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generation (5G) communication technologies to meet the requirements of ITU-R's next-
generation radio access technologies. Specifically, 3GPP has developed LTE-A pro as a 5G
technology, in which LTE-Advanced technology has been enhanced in order to meet ITU-R
requirements, and NR, a new communication technology that is separate from 4G
communication technology. Both "LTE-A pro" and "NR" refer to 5G communication
technologies; below, "NR" will be used for 5G communication technologies when a particular
communication technology has not been specified.

[40] Various operational scenarios for NR have been defined by adding considerations for
satellite, automotive, new verticals, and the like to existing 4G LTE scenarios; in terms of
services, they support: eMBB (Enhanced Mobile Broadband) scenarios; mMTC (Massive
Machine Communication) scenarios, which have high terminal density but are deployed over
a wide area and require low data rate and asynchronous access; and URLLC (Ultra Reliability
and Low Latency) scenarios that require high responsiveness and reliability and can support
high-speed mobility.

[41] To meet the requirements of such scenarios, a wireless communication system has
been disclosed for NR, in which are applied new waveform and frame structure technology,
low latency technology, ultra-high frequency band (mmWave) support technology, and
forward compatible technology. In particular, the NR system presents various technical
changes from the standpoint of affording flexibility to provide forward compatibility. The
principal technical features of NR are described below, with reference to the drawings.

[42] <NR System General>

[43] FIG. 1 is a drawing that schematically illustrates the structure of an NR system to
which the embodiments of the present invention can be applied.

[44] Referring to FIG. 1, the NR system is divided into 5G Core Network (5GC) and NR-
RAN parts; NG-RAN consists of gNBs and ng-eNBs that provide user plane
(SDAP/PDCP/RLC/MAC/PHY) and control plane (RRC) protocol termination for user
equipment (UE). gNBs interconnect with one another, or gNBs and ng-eNBs interconnect via
an Xn interface. Each respective gNB and ng-eNB is connected to the 5GC via an NG
interface. The 5GC can comprise an Access and Mobility Management Function (AMF),
which is responsible for the control plane such as terminal access and mobility control
functions and the like, and a User Plane Function (UPF), which is responsible for control
functions for user data. NR comprises support for sub-6-GHz frequency bands (FR1,
Frequency Range 1) and also for frequency bands above 6 GHz (FR2, Frequency Range 2).

[45] The term "gNB" refers to base station that provides NR user plane and control plane
protocol terminations to a terminal, and "ng-eNB" refers to a base station that provides E-
UTRA user plane and control plane protocol terminations to a terminal. The term "base
station" in the present specification should be understood to encompass both gNBs and ng-
eNBs; as appropriate, it may also be used to refer to gNBs or ng-eNBs separately.

[46] <NR Wave Form, Numerology, and Frame Structure>
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[47] NR uses CP-OFDM waveforms with cyclic prefixes for downlink transmission and
CP-OFDM or DFT-s-OFDM for uplink transmission. OFDM technology is easily combined
with MIMO (Multiple Input Multiple Output), and has the advantage of using low complexity
receivers with high frequency efficiency.

[48] Because NR requirements for data rate, delay, coverage, and the like differ for each of
the above three scenarios, it is necessary to efficiently meet the requirements of each
respective scenario via the frequency bands that make up an arbitrary NR system. To this end,
a technique has been proposed for efficiently multiplexing multiple radio resources based on
a plurality of differing numerologies.

[49] Specifically, the NR transmission numerology is decided based on subcarrier spacing
and cyclic prefix (CP), as shown in Table 1 below, at 15 kHz using a p value of 2 it varies
exponentially.

[50] [Table 1]

u | Subcarrier | Cyclic Supported for | Supported for
Spacing Prefix Data Synch

0115 Normal Yes Yes

1130 Normal Yes Yes

2160 Normal, Extended | Yes No

31120 Normal Yes Yes

4| 240 Normal No Yes

[51] Asshown in Table 1 above, NR can be classified into five types of numerologies
based on subcarrier spacing. This differs from the subcarrier spacing of the LTE 4G
communication technology, which is fixed at 15 kHz. Specifically, in NR the subcarrier
spacing used for transmitting data is 15, 30, 60, and 120 kHz, and the subcarrier spacing used
for transmitting a synchronization signal is 15, 30, 12, and 240 kHz. In addition, extended CP
is only applied to 60 kHz subcarrier spacing. The frame structure in NR defines a frame with
a length of 10 ms, consisting of 10 subframes each having an equal length of 1 ms. One frame
can be divided into half-frames of 5 ms, each half-frame comprising 5 subframes. In the case
of'a 15 kHz subcarrier spacing, one subframe consists of one slot, and each slot consists of 14
OFDM symbols. FIG. 2 is a drawing illustrating a frame structure in an NR system to which
the embodiments of the present invention can be applied. Referring to FIG. 2, a slot is fixedly
composed of 14 OFDM symbols in the case of a normal CP, but the length of the slot in the
time domain can vary depending on the subcarrier spacing. For example, for a numerology
with 15 kHz subcarrier spacing, a slot is 1 ms long, the same length as a subframe. In
contrast, for a
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numerology with 30 kHz subcarrier spacing, a slot consists of 14 OFDM symbols, but one
subframe can comprise two slots having a length of 0.5 ms. In other words, subframes and
frames are defined with a fixed time duration, and slots are defined by the number of
symbols, which can vary in time length depending on subcarrier spacing. NR defines the
basic unit of scheduling as a slot; to reduce transmission delay in a radio interval, mini-slots
(or sub-slots, or non-slot based schedules) have also been introduced. If wide subcarrier
spacing is used, the transmission delay in the radio interval can be reduced because the length
of a single slot is inversely proportionally shorter. Mini-slots (or sub-slots) are intended to
provide efficient support for a URLLC scenario, and can be scheduled in increments of 2, 4,
or 7 symbols.

[52] In addition, in contrast to LTE, NR defines uplink and downlink resource allocation at
the symbol level within a single slot. To reduce HARQ delay, a slot structure was defined that
allows a HARQ ACK/NACK to be transmitted directly within a transmission slot; this is
described herein as a self-contained structure.

[53] NR was designed to support a total of 256 slot formats; of these, 62 slot formats are
used in 3GPP Rel-15. In addition, it supports common frame structures that allow various
combinations of slots to form FDD or TDD frames. For example, it supports slot structures in
which all symbols in the slot are set as downlink, slot structures in which all symbols are set
to uplink, and slot structures in which there are a combination of downlink and uplink
symbols. In addition, NR supports scheduling data transmissions distributed over one or more
slots. Accordingly, a base station can use a slot format indicator (SFI) to indicate to a terminal
whether a slot is a downlink slot, an uplink slot, or a flexible slot. The base station can use the
SFI to indicate the slot format by indicating an index of a table configured via terminal-
specific (UE-specific) RRC signaling; it can indicate this either dynamically via Downlink
Control Information (DCI), or statically or quasi-statically via RRC.

[54] <NR Physical Resource >
[55] With regard to physical resources in NR, the following are taken into account: an

antenna port, a resource grid, a resource element, a resource block, a bandwidth part, and the
like.

[56] The antenna port is defined so that the channel carried by a symbol on an antenna port
can be inferred from the channel carried by another symbol on the same antenna port. Two
antenna ports can be considered to be in a QC/QCL (quasi co-located or quasi co-location)
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relationship if a large-scale property of a channel carried by a symbol on one antenna port can
be inferred from a channel carried by a symbol on the other antenna port. Here, the
broadband properties comprise one or more of delay spread, Doppler spread, frequency shift,
average received power, and received timing.

[57] FIG. 3 is a drawing illustrating a resource grid supported by radio access technology,
to which the embodiments of the present invention can be applied.

[58] Referring to FIG. 3, because the NR supports a plurality of numerologies on the same
carrier, a resource grid can exist for each numerology. In addition, resource grids based on
antenna port, subcarrier spacing, and transmission direction can exist.

[59] A resource block consists of 12 subcarriers and is defined only in the frequency
domain. In addition, a resource element consists of one OFDM symbol and one subcarrier.
Accordingly, as shown in FIG. 3, the size of a resource block can vary depending on
subcarrier spacing. In addition, NR defines a "Point A," which serves as a common reference
point for the resource block grid, as well as common resource blocks, virtual resource blocks,
and the like.

[60] FIG. 4 is a drawing illustrating a bandwidth part supported by radio access
technology, to which the embodiments of the present invention can be applied.

[61] Unlike LTE, in which the carrier bandwidth is fixed at 20 MHz, in NR, the maximum
carrier bandwidth is set from 50 MHz to 400 MHz for each subcarrier spacing. Accordingly,
it is not assumed that every terminal will use all of this carrier bandwidth. Consequently, as
shown in FIG. 4, in NR, a bandwidth part (BWP) is designated within the carrier bandwidth
and can be used by the terminal. Further, the bandwidth part can be associated with a single
numerology, can comprise a subset of consecutive common resource blocks, and can be
dynamically activated over time. A terminal can have up to four bandwidth parts configured
for each respective uplink and downlink; data is transmitted and received using the
bandwidth part that has been activated at a given time.

[62] In the case of paired spectrum, the uplink and downlink bandwidth parts are set
independently; in the case of unpaired spectrum, the downlink and uplink bandwidth parts are
paired to share a center frequency to avoid unnecessary frequency re-tuning between
downlink and uplink actions.

[63] <NR initial access>

[64] In NR, the terminal conducts cell search and random access procedures to access the
base station and conduct communication.

[65] Cell search is a procedure in which a synchronization signal block (SSB) transmitted
by a base station is used to synchronize a terminal to a cell of the base station, obtain a
physical layer cell ID, and obtain system information.

[66] FIG. 5 is an exemplary illustration of a synchronization signal block in a radio access
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technology to which the embodiments of the present invention can be applied.

[67] Referring to FIG. 5, the SSB consists of: a primary synchronization signal (PSS) and a
secondary synchronization signal (SSS), each of which respectively occupies one symbol and
127 subcarriers, and a PBCH that spans three OFDM symbols and 240 subcarriers.

[68] The terminal receives the SSB by monitoring the SSB in the time and frequency
domains.

[69] An SSB can be transmitted up to 64 times in a 5-ms period. A plurality of SSBs are
transmitted in different transmission beams within a 5-ms time period; the terminal conducts
detection on the assumption that an SSB is transmitted in every 20-ms period, based on one
particular beam that is used in transmission. The number of beams that can be used for SSB
transmission within a 5-ms time window can increase as the band frequency becomes higher.
For example, below 3 GHz, up to four SSB beams can be transmitted; in frequency bands
from 3 to 6 GHz, up to eight beams, and in frequency bands of 6 GHz or above, up to 64
different beams, can be used to transmit an SSB.

[70] The SSB comprises two subcarriers in one slot; as explained below, the subcarrier
spacing decides the starting symbol and number of repetitions within the slot.

[71]  Unlike SS in conventional LTE, an SSB is not transmitted at the center frequency of
the carrier bandwidth. Thus, an SSB can be transmitted elsewhere than the center of the
system band, and a plurality of SSBs can be transmitted in the frequency domain in order to
support broadband operations. Accordingly, the terminal monitors the SSB using a
synchronization raster, which is a candidate frequency location for monitoring the SSB. The
synchronization raster and the carrier raster, which is information about the location of the
center frequency of the channel for initial access, are newly defined in NR; the
synchronization raster has a frequency spacing that is set wider than that of the carrier raster,
which can support fast SSB search by the terminal.

[72] The terminal can obtain an MIB over the PBCH of the SSB. The Master Information
Block (MIB) comprises the minimum information for the terminal to receive the Remaining
Minimum System Information (RMSI) that is broadcast by the network. In addition, the
PBCH can also comprise information about the location of the first DM-RS symbol in the
time domain, information for the terminal to monitor SIB1 (for example, SIB1 numerology
information, information related to SIB1 CORESET, search space information, PDCCH
related parameter information, or the like), information about an offset between a common
resource block and an SSB (the absolute location of the SSB within the carrier being
transmitted via SIB1), or the like. In this case, the SIB1 numerology information also applies
to some messages used in the random access procedure for accessing the base station after the
terminal has completed the cell search procedure. For example, the SIB1 numerology
information can be applied to at least one of the messages 1 to 4 for the random access
procedure.

[73] The above-described RMSI may refer to a System Information Block 1 (SIB1); the
SIBI1 is broadcast periodically (for example, every 160 ms) by the cell. The SIB1 comprises
information necessary for the terminal to execute an initial random access procedure; it is
transmitted periodically over the PDSCH. For the terminal to receive SIB1, it must receive
the
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numerology information used to transmit SIB1 over PBCH and the Control Resource Set
(CORESET) information used for scheduling SIB1. The terminal uses the SI-RNTI in
CORESET to confirm the scheduling information for the SIB1, and obtains the SIB1 on the
PDSCH in accordance with the scheduling information. The remaining SIBs other than SIB1
can be transmitted periodically, or they can be transmitted when requested by the terminal.

[74] FIG. 6 is a drawing illustrating a random access procedure in a radio access
technology to which the embodiments of the present invention can be applied.

[75] Referring to FIG. 6, once the cell search is complete, the terminal transmits a random
access preamble for random access to the base station. The random access preamble is
transmitted over a PRACH. Specifically, the random access preamble is transmitted to the
base station over the PRACH, which consists of consecutive radio resources, in particular
periodically repeated slots. In general, a contention-based random access procedure is
executed when a terminal initially accesses the cell; a non-contention-based random access
procedure is executed when carrying out random access for beam failure recovery (BFR).

[76] The terminal receives a random access response to the transmitted random access
preamble. The random access response can comprise: a random access preamble identifier
(ID), an uplink radio resource (UL Grant), a temporary cell-radio network temporary
identifier (C-RNTI), and a time alignment command (TAC). Because the random access
response can comprise random access response information for one or more terminals, it can
comprise a random access preamble identifier to indicate the terminal for which the included
UL Grant, temporary C-RNTI, and TAC are valid. The random access preamble identifier can
be an identifier for a random access preamble that the base station has received. A TAC can
be included therein as information for the terminal to adjust uplink synchronization. The
random access response can be indicated by a random access identifier on the PDCCH,
namely the Random Access - Radio Network Temporary Identifier (RA-RNTTI).

[77] Upon receiving a valid random access response, the terminal processes the
information in the random access response and performs a scheduled transmission to the base
station. For example, the terminal applies the TAC and stores a temporary C-RNTI. Using the
UL grant, it also transmits to the base station either data stored in the terminal's buffer or
newly generated data. In this case, the transmission must include information by which the
terminal can be identified.

[78] Finally, the terminal receives a downlink message for contention resolution.
[79] <NR CORESET>
[80] The downlink control channel in NR is transmitted in a CORESET (Control Resource

Set) with a length of 1-3 symbols; it transmits up/down scheduling information, SFI (Slot
format Index), TPC (Transmit Power Control) information, and the like.

[81] NR has thus introduced the CORESET concept to ensure system flexibility.
CORESET (Control Resource Set) refers to a time-frequency resource for a downlink control
signal. The terminal can decode the control channel candidates using one or more search
spaces from the CORESET time-frequency resource. CORESET-specific Quasi CoLocation

(QCL)
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assumptions have been established; these assumptions are used to provide information not
only about the properties assumed by conventional QCL, which are delay spread, Doppler
spread, Doppler shift, and average delay, but also characteristics of the analog beam
direction.

[82] FIG. 7 is a drawing illustrating CORESETs.

[83] Referring to FIG. 7, a CORESET can exist in various forms within a carrier
bandwidth in one slot; in the time domain; a CORESET may be configured as up to three
OFDM symbols. In addition, in the frequency domain, a CORESET is defined as a multiple
of six resource blocks, up to the carrier bandwidth.

[84]  The first CORESET is indicated via the MIB as a part of the initial bandwidth part
configuration, so that it can receive additional configuration information and system
information from the network. After the terminal establishes the connection with the base
station, the terminal can receive and configure one or more items of CORESET information
via RRC signaling.

[85] Asused in the present specification in connection with New Radio (NR), the terms
"frequency,” "frame," "subframe," "resource," "resource block," "region," "band," "subband,"
"control channel," "data channel," "synchronization signal," "various types of reference
signal," "various types of signal," or "various types of message" can be interpreted as having
a meaning used in the past or present, or as having various meanings used in the future.

[86] Below, the present specification describes a technical concept based on two nodes: a
terminal and a base station; however, this is solely for ease of understanding, and the same
technical concept can also be applied between the terminal and the base station. For example,
the base station described below is described for purposes of illustration as a single node that
communicates with the terminal; as needed, it can be replaced by other terminals,
infrastructure devices, or the like that communicate with the terminal as needed.

[87] In other words, the present technical concept can be applied not only to
communication between a terminal and a base station, but also to device-to-device
communication, side-link communication (Sidelink), vehicle communication (V2X), and the
like. In particular, it can also be applied to terminal-to-terminal communication in a next-
generation wireless access technology; in the present specification, terms such as "signal" and
"channel" can be applied to various modifications according to the type of terminal-to-
terminal communication.

[88] For example, in terminal-to-terminal communication, the terms "PSS" and "SSS" can
respectively be applied in modified form as Primary D2D Synchronization Signal (PSSS) and
Secondary D2D Synchronization Signal (SSSS). In addition, a channel that transmits
broadcast information, such as the above-described PBCH, can be changed to PSBCH and
applied; a channel that transmits data on a sidelink, such as PUSCH and PDSCH, can be
changed to PSSCH and applied; and a channel that transmits control information, such as
PDCCH and PUCCH, can be changed to PSCCH and applied. A discovery signal is required
in terminal-to-terminal communication and is transmitted/received over the PSDCH.
However, there is no limitation to these terms.

[89] Below, in the present specification, the technical concept is illustratively described by
describing communication between a terminal and a base station; as needed, however, the
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technical concept can also be applied to another terminal in place of the base station node.

[90] In addition, in the present specification, a bandwidth that consists of certain frequency
intervals within a carrier bandwidth is described herein as a bandwidth portion, bandwidth
part, or BWP, but is not limited to those terms. In addition, a bandwidth that consists of
certain frequency intervals within a bandwidth part can be described as a subband, but is not
limited to that term.

[91] Moreover, for convenience of explanation, Listen Before Talk (LBT) is described
below by way of an example of a technology for coexistence among wireless communication
technologies in an unlicensed band, but the present invention can also be applied to various
other coexistence technologies. Of course, the present invention applies not only to the next-
generation wireless communication technologies 5G or NR, but also to various other wireless
communication technologies such as 4G and Wi-Fi.

[92] New Radio (NR)

[93] NR, which is a next-generation wireless communication technology currently being
standardized by the 3GPP, is a wireless access technology that provides an improved data
transmission rate compared to LTE and can meet various QoS requirements for segmented
and specific usage scenarios. In particular, eMBB (enhancement Mobile BroadBand), mMTC
(massive MTC), and URLLC (Ultra Reliable and Low Latency Communications) have been
defined as representative usage scenarios for NR. As a way to meet the requirements of each
respective scenario, a frame structure is provided that is more flexible than LTE. For
example, the requirements for each respective usage scenario differ in terms of data rate,
latency, reliability, coverage, and the like. The frame structure has accordingly been designed
to efficiently multiplex radio resource units based on different numerologies (e.g., subcarrier
spacing, subframe, TTI, etc.), as a method of efficiently meeting the requirements of each
usage scenario over the frequency bands that make up an arbitrary NR system.

[94] By way of one example, there has been discussion of methods for supporting
numerologies having different subcarrier spacing values by multiplexing on a TDM, FDM or
TDM/FDM basis over one or more NR component carrier(s), and proposals for supporting
one or more time units in constituting scheduling units in the time domain. In this connection,
in NR, a subframe has been defined as a kind of time domain structure, and the reference
numerology for defining the corresponding subframe duration is set to be the same 15 kHz
Sub-Carrier Spacing (SCS) as LTE. Accordingly, based on the 15 kHz SCS, a single subframe
duration is defined that is made up of 14 OFDM symbols with normal CP overhead. Thus, in
NR, a subframe has a time duration of 1 ms. However, in contrast to LTE, in NR, a subframe
is an absolute reference time duration, and slots and mini-slots can be defined as the time
units on which actual uplink/downlink data scheduling is based. In this case, irrespective of
the SCS
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value, the y value, which is the number of OFDM symbols that make up a given slot, was
decided to have value y = 14 for normal CP.

[95] Consequently, any arbitrary slot is made up of 14 symbols. In addition, depending on
the transmission direction of the slot, the symbols can all be used for DL transmission, or the
symbols can all be used for UL transmission, or they can be used as DL portion + (gap) + UL
portion.

[96] In addition, a mini-slot is defined that consists of fewer symbols than the above-
described slot in any arbitrary numerology (or SCS). A brief time-domain scheduling interval
based on a mini-slot can be set for sending or receiving uplink/downlink data, or a long time-
domain scheduling interval can be configured via slot aggregation for sending/receiving
uplink/downlink data. In particular, when transmitting or receiving latency-sensitive data as
in the case of URLLC, it can be difficult to meet latency requirements if the slot-by-slot
scheduling is based on 1 ms (14 symbols) defined in a numerology-based frame structure
with a small SCS value such as 15 kHz. Accordingly, a mini-slot can be defined and
scheduled that consists of a smaller number of OFDM symbols than a slot, which is made up
of 14 symbols, and the requirements of URLLC can be met on that basis.

[97] Alternatively, as described above, numerologies with different SCS values within one
NR Carrier can be supported by multiplexing them by a TDM and/or FDM method.
Accordingly, consideration can be given to scheduling data to meet latency requirements
based on a slot (or mini-slot) length defined for each respective numerology. For example, if
the SCS is 60 kHz, the symbol length is reduced by about 1/4 compared to a 15-kHz SCS; in
the same way, if a slot is made up of 14 OFDM symbols, the corresponding 15 kHz-based
slot length would be 1 ms, and the 60 kHz-based slot length would be reduced to about 0.25
ms.

[98] NR-Unlicensed spectrum (NR-U)

[99] Unlike licensed bands, unlicensed bands are not radio channels that can be used
exclusively by a particular operator; instead, they can be used by any arbitrary operator or
individual to provide wireless communication services within the scope permitted by the
regulations of each respective country. Consequently, when providing NR service over an
unlicensed band, it is necessary to resolve problems of co-existence with various short-range
wireless communication protocols such as Wi-Fi, Bluetooth, NFC, and the like, that are
already provided over that unlicensed band. In addition, problems of co-existence among
respective NR operators or LTE operators must be resolved.

[100] As aresult, when an NR service is provided over an unlicensed band, a coexistence
technology is required in order to avoid interference or collisions between the respective
wireless communication services. For example, it is necessary to support a radio channel
access method based on Listen Before Talk (LBT), in which, before emitting a radio signal, it
is determined whether the radio channel or carrier to be used is available by sensing the
power level of the radio channel or carrier. In this case, if a particular radio channel or carrier
in an unlicensed band is being used by another wireless communication protocol or another
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operator, it is possible that the provision of NR services over the band will be restricted. As a
result, unlike a wireless communication service over a licensed band, a wireless
communication service over the unlicensed band can have difficulty ensuring the QoS that
the user requires.

[101] In particular, unlike conventional LTE, which only supports unlicensed bands as
SCells via CA with a licensed band, NR-U is able to support a stand-alone scenario in which
an unlicensed band is treated as a PCell. In this case, a service interruption can occur if there
is a problem with the cell that is using the unlicensed band. Consequently, a problem can
arise in that it is difficult to meet an adequate QoS for an NR service.

[102] Likewise, when a terminal is communicating using an unlicensed band, it is difficult
to explicitly distinguish between a transmission failure caused by a channel occupancy
attempt, as in the case of LBT, and a transmission failure caused by deterioration of the radio
channel. When transmission failures can arise from various causes as in this case, the
transmission failure problem cannot be efficiently resolved without specifying the relevant
cause.

[103] Accordingly, in the present invention, a technology is disclosed by which a terminal
collects relevant information and notifies the base station thereof, so that the base station is
able to distinguish between different causes of failures in data transmission and reception. In
accordance with the present embodiment, the base station is able to explicitly distinguish
whether the terminal's data transmission/reception failure is caused by LBT failure or by
deterioration of the radio environment, and can efficiently allocate resources for a subsequent
data transmission. In addition, from the terminal's standpoint, unnecessary radio connection
re-establishment actions and the like can be reduced, and communication can be efficiently
accomplished by clearly distinguishing particular problem situations.

[104] For convenience of explanation, the embodiments of the present invention are
described below in terms of NR. However, this is done for illustrative purposes only; the
present invention can also be applied to LTE or other wireless access networks, and these are
also included in the scope of the present invention. In addition, the present invention can also
be applied to ordinary NR access technologies using licensed bands. Moreover, the present
invention can be used in one or more of the following unlicensed band implementation
environments.

[105] NR-U LAA: NR-U in "license assisted access" mode where primary cell is NR
licensed

[106] NR-U SA: NR-U stand-alone mode

[107] ENU-DC: EN-DC where Secondary Node (SN) is NR-U

[108] NNU-DC: DC between NR licensed (MN: Master Node) and NR-U (SN)

[109] The embodiments described below can include the content of the information
elements and procedures set forth in 3GPP TS 38.331, which is the NR RRC specification.
Although definitions of such information elements and content regarding related procedures
are not included in the present specification, the content set forth in the standard can be used

in connection with the embodiments of the present invention or incorporated by reference in
the scope of the invention.

[110] In the following, terms such as "channel occupancy attempt" or "channel occupancy
operation"
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or the like are used to describe a channel sensing operation that is carried out in order to use
the above-described unlicensed band radio resource. For example, "channel occupancy
attempt" may refer to carrying out an LBT operation, but it also encompasses any operation
by which it can be determined whether the unlicensed band can be used, such as a clear
channel assessment (CCA). Thus, all the various channel sensing techniques for determining
whether an unlicensed band can be used are applicable to the present invention; there is no
limitation to the channel sensing technique.

[111] Moreover, although the explanation of the present invention focuses on a case in
which the unlicensed band is configured as a PCell, the present invention can also be applied
to a case in which it is configured as a PSCell or SCell. "PCell" refers to a cell that performs
an RRC connection between a terminal and a base station; "SCell" refers to a cell that
provides an additional radio resource to the terminal along with the PCell. "PSCell" refers to
a special cell among the SCells, to which a PUCCH transmission function is allocated. A
terminal can use a plurality of cells to communicate with a base station; in this case, the cells
that make up the carrier aggregation can be one PCell and one or more SCells. In addition, an
SCell can comprise a PSCell furnished with PUCCH transmission functionality. Similarly, a
terminal can establish dual connectivity using radio resources that a plurality of base stations
provide. In this case, the dual connectivity can be established by one or more cells that a
master base station provides and one or more cells that a secondary base station provides. If
the master base station provides two or more cells to the terminal, these two or more cells are
referred to as a Master Cell Group (MCGQG). If the secondary base station provides two or
more cells to the terminal, these two or more cells are referred to as a Secondary Cell Group
(SCQ). One of the cells in the SCG can be a PSCell.

[112] A Radio Link Failure (RLF) of an RRC-connected terminal can be detected in the
following situation.

[113] IfN310 consecutive out of sync (OOS) messages are received from the physical layer
for a PCell, the terminal starts the T310 timer. If, while the T310 timer is running, N311
consecutive in sync (IS) messages are received from the physical layer for a PCell, then the
terminal stops the T310 timer for that PCell.

[114] In contrast, if the T310 timer expires a random access problem is indicated by the
MCG MAUC, or the MCG RLC indicates that the maximum number of retransmissions has
been reached, then the terminal detects a radio link failure in the MCG. And when the
terminal detects a radio link failure, if AS security is not activated, then the terminal enters an
RRC IDLE state. Otherwise, the terminal initiates the RRC connection reestablishment
procedure.

[115] As described above, because of the need to support LBT in NR-U, it can be difficult
to ensure access to a radio channel. As a result, it can be difficult for the
transmission/reception of data to meet a certain QoS level. In particular, if unlicensed band
cells are congested, LBT failures can also increase. In this case, the occurrence of a radio link
failure can also be delayed. Alternatively, radio link failure detection can be delayed if the
PCell radio quality of the connected terminal is greatly deteriorated.
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[116] For example, if the base station does not transmit an RLM Reference Signal (RS)
caused by consecutive LBT failures, and the terminal does not consider this as an OOS, then
detection of the radio link failure caused by the LBT failures can be delayed. Alternatively, if
the base station does not transmit the RLM RS owing to consecutive LBT failures, and if the
terminal considers this as an OOS, then the terminal can start the T310 timer. However, if the
base station succeeds in LBT on rare occasions after the OOS, and if the base station
transmits the RLM RS and the terminal receives it, then the T310 timer stops. Consequently,
a situation can arise in which actual data communication faces difficulties owing to frequent
LBT failures occurring without RLF. In other words, if the terminal does not recognize the
LBT failures as OOS, there can be a delay in detecting the RLF; and even if the terminal
recognizes them as OOS, it can fail to detect the RLF owing to intermittent LBT successes,
and the communication can fail to meet QoS.

[117] By way of another example, if a terminal fails to transmit a RACH preamble owing to
an LBT failure, a base station fails to transmit an RAR owing to an LBT failure, or the
terminal fails to transmit an MSG3 owing to an LBT failure, then, because the transmission
operation itself was not carried out, it takes considerable time to detect that a random access
problem has occurred owing to network deterioration. As a result, detection of the actual
radio link failure can be delayed.

[118] By way of a further example, as a result of a terminal failing to transmit uplink data as
aresult of an LBT failure, the time taken to reach the maximum number of retransmissions
from the RLC can be delayed, and consequently detection of the radio link failure can be
delayed.

[119] In the case of increased load of PCells, PSCells, or SCells using unlicensed bands, or
high interference, frequent LBT failures can occur; this delays the time taken to detect a radio
link failure owing to poor radio network quality. As a result, the operation of detecting RLF
owing to radio network quality deterioration can be carried out after LBT success, which can
lead to increased service downtime. In other words, if LBT failures occur frequently while
the radio quality of the terminal is deteriorated, the time to detect a radio link failure of the
terminal can be delayed, which can increase service interruption.

[120] Below is described, with reference to the drawings, the operation of a terminal and
base station according to the present invention, which is designed to solve these problems.

[121] FIG. 8 is a drawing illustrating the operation of a terminal according to one
embodiment.

[122] Referring to FIG. 8, a terminal communicating in an unlicensed band can carry out a
step of detecting a channel occupancy failure for an unlicensed band radio resource for
transmitting or receiving uplink data or downlink data (S800).

[123] By way of one example, in order to transmit the uplink data in the unlicensed band,
the terminal can carry out a channel occupancy attempt operation with respect to the
unlicensed band radio resource for uplink data transmission. "Channel occupancy attempt
operation" may refer to the LBT operation described above. "Channel occupancy failure"
here means that as a result of performing channel sensing on the unlicensed band radio
resource for uplink data transmission, the terminal is unable to transmit the data. In other
words, "channel occupancy failure" may refer to an LBT failure.
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[124] In addition, in the case of uplink data transmission, the channel occupancy failure can
include at least one of: a failure to transmit a scheduling request message in an unlicensed
band radio resource for the uplink data transmission, a failure to transmit a random access
preamble, and a failure to transmit an uplink data channel. For example, if there has been a
failure of the physical layer (PHY) to transmit a scheduling request message or a random
access preamble or a PUSCH on the unlicensed band uplink radio resource indicated by the
MAC, the terminal can determine that a channel occupancy failure has occurred for that
channel. Causes of transmission failure can include a channel occupancy attempt failure, such
as an LBT failure.

[125] By way of another example, in order to receive downlink data in an unlicensed band,
a terminal can detect a channel occupancy failure by checking whether a reference signal
transmitted by an unlicensed band radio resource has been received. In this case, the base
station carries out the channel occupancy attempt operation and transmits a reference signal;
in order to determine whether the base station has failed to occupy the channel, the terminal
checks whether the reference signal has been received. If the reference signal is not received,
then the terminal can detect that the base station has failed to occupy that channel.

[126] If certain criteria are met, the terminal can carry out a step of determining that the
channel occupancy failure is a channel access failure with respect to the unlicensed band
radio resource (S810).

[127] For example, in the case of a channel occupancy failure, the terminal does not
immediately determine that a channel access failure has occurred with respect to the
unlicensed band radio resource. If the terminal detected one channel occupancy failure and
immediately determined that a channel access failure had occurred, the terminal or base
station would have to carry out each of the actions listed below for RLF handling.
Consequently, in the case of a channel occupancy failure such as a temporary LBT failure,
unnecessary actions and power consumption might occur because it would be necessary to
carry out actions to address a plurality of channel access failures. Accordingly, the terminal
according to the present invention can determine that a channel access failure has occurred by
carrying out the actions below.

[128] By way of an example, in the case of an uplink, the terminal can determine that a
channel access failure has occurred if the number of channel occupancy failures in the
unlicensed band radio resource for uplink data transmission exceeds a threshold value
configured by the base station. In other words, if channel occupancy failures have occurred
consistently, the terminal can determine that a channel access failure has occurred.

[129] By way of another example, in the case of a downlink, the terminal determines that a
channel access failure has occurred if the number of channel occupancy failures in the
unlicensed band radio resource for receiving downlink data exceeds the threshold value
configured by the base station. However, as described above, in the case of a downlink, the
number of channel occupancy failures is counted based on the result of measuring the
reference signal that the base station transmits. For example, if the reference signal that the
base station transmits is not received at the reference signal reception opportunity, then the
terminal determines that a channel occupancy failure has occurred and then monitors whether
the reference signal is received at the subsequent reference signal reception opportunity. In
this case, if the reference signal is not received at the reference signal reception opportunity,
then the terminal increments the number of channel occupancy failures by +1; and if the
number of channel occupancy failures exceeds the threshold value, then the terminal
determines that the base station has failed to
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connect to the unlicensed band radio resource for downlink data transmission, and therefore
that a channel access failure has occurred.

[130] In a further example, the terminal can determine that a channel occupancy failure has
occurred when a timer configured in relation to a channel access failure on the unlicensed
band radio resource has expired, or when the threshold value of the counter has been met. For
example, if the terminal fails to occupy the channel N consecutive times in an unlicensed
band radio resource for uplink data transmission, then the terminal initiates a timer that has
been configured by the base station. N here is a natural number of 1 or more and can be
configured by the base station or can be predefined/preconfigured. Alternatively, if uplink
transmission is initiated on an unlicensed band uplink radio resource indicated by the MAC,
then the terminal can initiate a timer configured by the base station. If the terminal then
continuously fails to occupy the channel for the unlicensed band radio resource for a certain
duration and the timer expires, then a channel access failure is determined to have occurred.
Alternatively, if the terminal fails to occupy the channel in the unlicensed band radio resource
for uplink data transmission, then the terminal increments the value of the counter; and if the
value of the counter meets the threshold value configured by the base station, then the
terminal determines that a channel access failure has occurred. Likewise, in the case of a
downlink, if the reference signal is not received for N consecutive reference signal reception
opportunities, then the terminal initiates a timer; and if the reference signal is not received
before the timer expires, then it is determined that a channel access failure has occurred with
respect to the unlicensed band radio resource for downlink data reception. N here is a natural
number of 1 or more and can be configured by the base station or can be
predefined/preconfigured. Alternatively, if the terminal does not receive the reference signal
during the reference signal reception opportunity, then the terminal increases the counter
value; and if the counter value meets the threshold value configured by the base station, then
the terminal determines that a channel access failure has occurred with respect to the
unlicensed band radio resource for downlink data reception. In the present specification, a
case in which the counter value meets the threshold value has been described by way of
example; however, this is also equally applicable to a case in which the counter exceeds the
threshold value. In other words, the threshold value can be a trigger value for determining
that a channel access failure has occurred, or the threshold can be set to the maximum value
just before a channel access failure is determined to have occurred. In the case in which the
threshold value is set to the maximum, if the maximum is exceeded, then a channel access
failure can be determined to have occurred.

[131] In addition, the terminal can determine that a channel access failure has occurred in
accordance with the actions described in various detailed embodiments below.

[132] Ifa channel access failure has occurred, then the terminal can carry out a step of
transmitting upper layer signaling to the base station (S820).

[133] Ifitis determined that a channel access failure has occurred with respect to an
unlicensed band radio resource, then the terminal transmits upper layer signaling to the base
station in order to carry out a handling operation in response to the channel access failure.

[134] For example, for the radio resource that failed to access the channel, the upper layer
signaling can include at least one of the following: channel occupancy information, RSSI
information, channel occupancy failure count information, channel occupancy failure rate
information, channel occupancy failure continuous duration information, channel occupancy
failure time information, channel occupancy failure duration information, failure cause
information, reporting cause information, information about the cell in which the channel
access failure occurred, subband information, and bandwidth part information. Alternatively,
the upper
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layer signaling can be an RRC message, an SCG failure information message, or a failure
information message.

[135] By way of an example, if a channel access failure occurs in a PCell (Primary Cell),
the terminal transmits an RRC connection re-establishment request message to the base
station, initiating an RRC connection re-establishment procedure. By way of another
example, if a channel access failure occurs in a PSCell or SCell, then the terminal transmits a
PSCell (Primary SCel) or SCell (Secondary Cell) failure information message or an SCG
(Secondary Cell Group) failure information message to the base station.

[136] If the base station receives upper layer signaling from the terminal, then it can also:
instruct the terminal to conduct handover; re-establish the RRC connection; or indicate an
operation such as changing/releasing/adding a secondary cell. Alternatively, the base station
can also change the unlicensed band radio resource in which the channel access failure
occurred. For example, the base station can instruct that the bandwidth part or subband of the
unlicensed band be changed.

[137] FIG. 9 is a drawing illustrating the operation of the base station when receiving uplink
data, according to one embodiment.

[138] Referring to FIG. 9, a base station communicating in an unlicensed band can carry out
a step of transmitting information to a terminal regarding at least one of a timer and a counter
in order to decide if a channel access failure has occurred (S900).

[139] As described above, the terminal can detect a channel occupancy failure with respect
to the unlicensed band radio resource. For this purpose, the base station can transmit to the
terminal at least one of timer information and counter information, which are used by the
terminal to determine if a channel occupancy failure has occurred. The information for
deciding if a channel access failure has occurred can be conveyed to the terminal via system
information, cell specific signaling, or terminal specific signaling.

[140] The information for deciding if a channel access failure has occurred is used if the
terminal has a channel occupancy failure with respect to the unlicensed band radio resource
in the uplink data transmission, as described with reference to FIG. 8.

[141] The base station can carry out a step of monitoring whether uplink data has been
received in the unlicensed band radio resource (S910).

[142] The base station can allocate radio resources to the terminal so that the terminal can
transmit uplink data using the unlicensed band radio resource. The terminal can attempt
channel occupancy on the allocated unlicensed band radio resource and can detect if a
channel occupancy failure occurs. The base station monitors the reception of uplink data on
the unlicensed band radio resource allocated to the terminal. If the terminal has a channel

occupancy failure with respect to that radio resource, then the base station does not receive
the uplink data.

[143] By the actions described with reference to FIG. 8, the terminal can attempt to occupy
the channel and determine whether a channel access failure has occurred.

[144] The base station can carry out a step of receiving the upper layer signaling that the
terminal transmits upon determining that a channel access failure has occurred (S920).

[145] By way of an example, the terminal can determine that a channel access failure has
occurred if the number of channel occupancy failures in the unlicensed band radio resource
for uplink
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data transmission exceeds a threshold value. In this case, the threshold value can be
configured by the base station, or pre-configured in the terminal. In other words, if channel
occupancy failures have occurred consistently, then the terminal can determine that a channel
access failure has occurred.

[146] In another example, the terminal can determine that a channel occupancy failure has
occurred if a timer configured in relation to a channel access failure on the unlicensed band
radio resource has expired, or if the threshold value of the counter has been met. For
example, if the terminal fails to occupy the channel N consecutive times in an unlicensed
band radio resource for uplink data transmission, then the terminal initiates a timer that has
been configured by the base station. N here is a natural number of 1 or more and can be
configured by the base station or be predefined/preconfigured. Alternatively, if uplink
transmission is initiated on an unlicensed band uplink radio resource indicated by the MAC,
then the terminal can initiate a timer configured by the base station. If the terminal then
continuously fails to occupy the channel for the unlicensed band radio resource for a certain
duration and the timer expires, then a channel access failure is determined to have occurred.
Alternatively, if the terminal fails to occupy the channel in the unlicensed band radio resource
for uplink data transmission, then the terminal increments the value of the counter; and if the
value of the counter meets the threshold value configured by the base station, then the
terminal determines that a channel access failure has occurred. In the present specification, a
case in which the counter value meets the threshold value has been described by way of
example; however, this is also equally applicable to a case in which the counter value exceeds
the threshold value. In other words, the threshold value can be a trigger value for determining
that a channel access failure has occurred, or it can be set to the maximum value just before a
channel access failure is determined to have occurred. In the case in which the threshold
value is set to the maximum, a channel access failure can be determined to have occurred if
the threshold value is exceeded.

[147] Ifitis determined that a channel access failure has occurred with respect to the
unlicensed band radio resource, the terminal transmits upper layer signaling to the base
station in order to carry out a handling operation in response to the channel access failure.

[148] For example, the upper layer signaling can include at least one of the following for the
radio resource that failed to access the channel: channel occupancy information, RSSI
information, channel occupancy failure count information, channel occupancy failure rate
information, channel occupancy failure continuous duration information, channel occupancy
failure time information, channel occupancy failure duration information, failure cause
information, reporting cause information, information about the cell in which the channel
access failure occurred, subband information, and bandwidth part information. For example,
the upper layer signaling that the base station receives can be an RRC message, an SCG
failure information message, or a failure information message.

[149] By way of an example, if a channel access failure of the terminal occurs in a PCell
(Primary Cell), the base station receives an RRC connection re-establishment request
message, initiating an RRC connection re-establishment procedure. By way of another
example, if a channel access failure of the terminal occurs in a PSCell or SCell, the base
station receives a PSCell (Primary SCel) or SCell (Secondary Cell) failure information
message or an SCG (Secondary Cell Group) failure information message.

[150] If the base station receives upper layer signaling from the terminal, it can: instruct the
terminal to conduct handover; re-establish the RRC connection; or indicate an operation such
as changing/releasing/adding a secondary cell. Alternatively, the base station can also change
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the unlicensed band radio resource in which the channel access failure occurred. For
example, the base station can instruct that the bandwidth part or subband of the unlicensed
band be changed.

[151] By means of such an operation, when the terminal transmits uplink data using the
unlicensed band radio resource, the base station can quickly and accurately confirm that an
RLF has occurred caused by a channel access failure.

[152] FIG. 10 is a drawing illustrating the operation of a base station when transmitting
downlink data, according to one embodiment.

[153] Referring to FIG. 10, even if downlink data is transmitted to the terminal, the base
station communicating in an unlicensed band can carry out a step of transmitting information
to the terminal regarding at least one of the timer and the counter in order to decide if a
channel access failure has occurred (S1000).

[154] For example, the base station transmits to the terminal at least one of timer
information and counter information, which are used by the terminal to determine if a
channel occupancy failure has occurred, via system information, cell specific signaling, or
terminal specific signaling.

[155] The base station carries out a channel occupancy attempt operation (S1010) in order
to transmit the reference signal using the unlicensed band radio resource. The base station
transmits a reference signal on an unlicensed band radio resource for downlink data
transmission at a certain interval or when a specific condition is met. However, because the
transmission of the reference signal also uses the unlicensed band radio resource before
transmitting the reference signal, the base station carries out a channel occupancy attempt
operation on the radio resource for the reference signal transmission. For example, the base
station carries out an LBT operation.

[156] As described above, if the unlicensed band radio resource is congested or does not
meet a preset occupancy reference value, then the base station detects a channel occupancy
failure. If the base station detects a channel occupancy failure, then it can carry out the
channel occupancy attempt operation again in the next time interval.

[157] The base station can carry out a step of receiving the upper layer signaling that the
terminal has transmitted upon determining that a channel access failure has occurred (S1020).

[158] By way of an example, the terminal can determine that a channel access failure has
occurred when the number of channel occupancy failures in the unlicensed band radio
resource for receiving downlink data exceeds a threshold value configured by the base
station. In other words, if consistent channel occupancy failures have occurred, the terminal
can determine that a channel access failure has occurred. The number of channel occupancy
failures is counted based on the result of measuring the reference signal that the base station
transmits. For example, if the reference signal that the base station transmits is not received at
the reference signal reception opportunity, then the terminal determines that a channel
occupancy failure has occurred and then monitors whether the reference signal is received at
the subsequent reference signal reception opportunity. In this case, if the reference signal is
not received at the reference signal reception opportunity, then the terminal increments the
number of channel occupancy failures by +1; and if the number of channel occupancy
failures exceeds the threshold value, then the terminal determines that the base station has
failed to connect to the unlicensed band radio resource for downlink data transmission, and
thereby that a channel access failure has occurred.
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[159] In another example, the terminal can determine that a channel occupancy failure has
occurred when a timer configured in relation to a channel access failure on the unlicensed
band radio resource has expired, or when the threshold value of the counter has been met. For
example, if the reference signal is not received for N consecutive reference signal reception
opportunities, then the terminal initiates a timer; and if the reference signal is not received
before the timer expires, then it is determined that a channel access failure has occurred with
respect to the unlicensed band radio resource for downlink data reception. N here is a natural
number of 1 or more and can be configured by the base station or be
predefined/preconfigured. Alternatively, if the terminal does not receive the reference signal
during the reference signal reception opportunity, then the terminal increases the counter
value; and if the counter value meets the threshold value configured by the base station, then
the terminal determines that a channel access failure has occurred with respect to the
unlicensed band radio resource for downlink data reception. In the present specification, a
case in which the counter value meets the threshold value has been described by way of
example; however, this is also equally applicable to a case in which it exceeds the threshold
value. In other words, the threshold value can be a trigger value for determining that a
channel access failure has occurred or can be set to the maximum value just before a channel
access failure is determined to have occurred. In the case in which the threshold value is set
to the maximum, if the maximum is exceeded, then a channel access failure can be
determined to have occurred.

[160] Ifitis determined that a channel access failure has occurred with respect to the
unlicensed band radio resource, then the terminal transmits upper layer signaling to the base
station in order to carry out a handling operation in response to the channel access failure.

[161] For example, the upper layer signaling can include at least one of the following, for
the radio resource that failed to access the channel: channel occupancy information, RSSI
information, channel occupancy failure count information, channel occupancy failure rate
information, channel occupancy failure continuous duration information, channel occupancy
failure time information, channel occupancy failure duration information, failure cause
information, reporting cause information, information about the cell in which the channel
access failure occurred, subband information, and bandwidth part information. For example,
the upper layer signaling that the base station receives can be an RRC message, an SCG
failure information message, or a failure information message.

[162] By way of an example, if a channel access failure of the terminal occurs in a PCell
(Primary Cell), then the base station receives an RRC connection re-establishment request
message, initiating an RRC connection re-establishment procedure. By way of another
example, if a channel access failure of the terminal occurs in a PSCell or SCell, then the base
station receives a PSCell (Primary SCel) or SCell (Secondary Cell) failure information
message or an SCG (Secondary Cell Group) failure information message.

[163] If the base station receives upper layer signaling from the terminal, then it can also:
instruct the terminal to conduct handover; re-establish the RRC connection; or indicate an
operation such as changing/releasing/adding a secondary cell. Alternatively, the base station
can also change the unlicensed band radio resource in which the channel access failure
occurred. For example, the base station can instruct that the bandwidth part or subband of the
unlicensed band be changed.

[164] Below, an embodiment of a channel access failure handling operation carried out by
the above-described terminal and base station in response to the occurrence of a channel
occupancy failure is described in greater detail. In addition, detailed embodiments of the
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embodiments described above, as well as additional embodiments, are described in detail
below. The embodiments described below can be implemented by the terminal and the base
station individually, or in any arbitrary combination.

[165] Below, a channel occupancy attempt is described as an LBT operation, and a channel
occupancy failure is described as an LBT failure. However, this is only for convenience of
explanation; as described above, various channel sensing technologies other than an LBT
operation can be applied in determining whether to use an unlicensed band.

[166] Embodiment 1: A method of determining whether a channel access failure has
occurred by detecting LBT failures exceeding a specified threshold value, or the like.

[167] For example, during an uplink transmission attempt, if the terminal detects LBT
failures that exceed the threshold value indicated by the base station, then the terminal can
initiate a channel access failure procedure. For example, LBT failures exceeding the indicated
threshold value can be detected if one or more of the following types of signaling is
transmitted: RACH preamble transmission, MSG 3 transmission, measurement report
transmission, RRC connection reconfiguration complete message transmission, post-
handover RRC connection reconfiguration complete message transmission, SR transmission,
and BSR transmission. The above-described MSG1 transmission (over PRACH), SR
transmission (over PUCCH), and transmission over PUSCH (MSG 3 transmission,
measurement report transmission, RRC connection reconfiguration complete message
transmission, RRC connection reconfiguration complete message transmission after
handover, BSR transmission, etc.) are uplink transmissions that the terminal initiates; uplink
transmission is conducted in the PHY over the uplink radio resource indicated by the MAC.
Because the transmission is initiated by the terminal, the base station does not know if the
transmission has occurred. Consequently, a channel access failure can be detected for the
above-mentioned MSG1 transmission, SR transmission, and transmission over PUSCH.

[168] Alternatively, the terminal can detect LBT failures exceeding the specified threshold
value for any uplink signal transmission attempt. For example, a channel access failure can be
detected if an uplink transmission is performed by the physical layer and configured by the
base station, such as a CSI report, a HARQ feedback, an SRS transmission, or the like. By
way of another example, the CSI report, HARQ feedback, or SRS transmission can be
configured by the base station, and uplink transmission can be performed by the physical
layer so that the base station can know when to transmit the corresponding uplink
transmission. Accordingly, the base station can know if a transmission was not accomplished
owing to a channel occupancy failure for that uplink transmission. Accordingly, a channel
occupancy failure for one or more of the CSI report, HARQ feedback, or SRS transmission
can be disregarded in detecting a channel access failure. For example, it is possible that the
counter value is not incremented to count consecutive channel occupancy failures.
Alternatively, the occupancy failure can be detected separately from a channel occupancy
failure for the above-mentioned MSG1 transmission, SR transmission, or transmission over
PUSCH. As a result, the terminal can instruct the base station to distinguish channel access
failures by transmission type (e.g., RACH, SR, PUSCH). The physical layer of the terminal
can detect whether an LBT failure has occurred by carrying out an LBT operation when it
transmits an uplink transmission block. The terminal can indicate via the upper layer if the
number of detected LBT failures exceeds the indicated threshold value.

[169] Alternatively, in the case of a downlink, if the terminal detects base station LBT
failures
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exceeding the indicated threshold value, then the terminal can initiate a procedure to address
the failure. The procedure for handling a channel access failure can be a procedure based on

the above-described upper layer signaling transmission or can be an RLF handling procedure
as defined by 3GPP.

[170] By way of another example, upon detecting a downlink LBT failure, the terminal can
initiate a procedure for handling a channel access failure. For example, in NR, an RRC-
connected terminal can be configured with a plurality of configurable reference signals (RS)
that are used for radio link measurement (RLM). At least one of SSB and CSI-RS can be used
as the RLM RS. In NR-U, however, the RLM RS can be different from what it is in NR. For
example, the RS structure in the unlicensed band can vary, as in the case of DRS being
defined in the Rel-13 LAA so as to reduce the number of contentions for the medium. But
even if the RLM RS structure is different in NR-U, the base station must carry out an LBT
operation in order to transmit the RLM RS in NR-U. If the base station indicates the
transmission occasion/window/resource of RLM RS for a particular terminal, then the
terminal (the physical layer of the terminal) can estimate an LBT failure of the base station by
conducting RRM measurement/RLM on the indicated transmission
occasion/window/resource. Because an LBT failure does not indicate a BLER level that will
cause a radio link failure, it is not necessary to indicate the LBT failure as OOS; however, as
described above, excessive LBT failures can delay radio link failures or can delay data
transmission.

[171] Accordingly, if an RRC connected terminal detects a number of LBT failures that
exceeds an arbitrary threshold value indicated by the base station, then the terminal can
initiate a procedure to resolve this issue. This procedure trigger condition can be met if a
number of LBT failures or an LBT failure rate is detected during a particular time interval
indicated by the base station that exceeds an arbitrary threshold value. And/or such a
procedure trigger condition can be satisfied by detecting channel occupancy that exceeds an
arbitrary threshold value indicated by the base station, or by detecting channel occupancy that
exceeds an arbitrary threshold value during a particular time interval indicated by the base
station. And/or such a procedure trigger conditions can be satisfied by detecting RSSI that
exceeds an arbitrary threshold indicated by the base station, or by detecting RSSI that
exceeds an arbitrary threshold value during a particular time interval indicated by the base
station.

[172] Thus, in the case of a downlink, the terminal can detect an LBT failure using
information such as whether the reference signal has been received, the received strength, or
the like. In addition, if an LBT failure is detected, then the terminal can determine that a
channel access failure has occurred using information such as a threshold value, interval, or
the like indicated by the base station.

[173] By way of a further example, a base station can indicate identifying information to a
terminal by which it can distinguish and identify a BWP/subband that belongs to a serving
cell that is allocated to the terminal. The base station can also configure the terminal to
monitor LBT failures by classifying them by the relevant BWP/subband. When the terminal
reports channel access failure information to the base station, it can include identifying
information therein for each BWP/subband. Consequently, the terminal can indicate channel
access
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failures to the base station that are classified by cell, by subband, or by BWP.

[174] By way of a further example, a base station can indicate information to a terminal for
measuring CO and/or RSSI separately for each BWP/subband that belongs to a serving cell
allocated to the terminal. The base station can also configure the terminal to measure CO
and/or RSSI separately for each relevant BWP/subband. When the terminal reports channel
access failure information to the base station, it can include identifying information therein
for each BWP/subband.

[175] Upon detection of the LBT failure, the terminal can determine that a channel access
failure has occurred, and if a channel access failure has occurred, the terminal can transmit to
the base station an upper layer signaling that includes channel access failure information.

[176] Embodiment 2: Detecting channel access failure via counter and/or timer operation

[177] By way of an example, a terminal can manage particular counters as variables to
determine whether a channel access failure (or radio link failure) has occurred owing to an
LBT failure or in order to limit service downtime resulting from channel access failure.

[178] The terminal sets the counter to 1 when the procedure for carrying out the LBT
operation is initiated. For example, the terminal sets the counter to 1 for a new uplink
transmission attempt. The terminal sets the counter to 1 when a new uplink transmission is
initiated on an unlicensed band uplink radio resource indicated by the MAC. By way of
another example, the physical layer (PHY) sets the counter to 1 when it receives a new uplink
transmission indication on the unlicensed band uplink radio resource from the upper layer
(MAC). The terminal (the physical layer of the terminal) increments the counter by 1 when it
detects an LBT failure (either at the MAC or at the physical layer). If the counter value
reaches a threshold value indicated by the base station, the terminal (the MAC/physical layer
of the terminal) can indicate this to the upper layer (the MAC or RRC). The terminal can
determine whether a channel access failure has occurred based on the counter value, which
changes in accordance with LBT failures.

[179] By way of another example, the terminal can manage a particular timer so as to detect
a channel access failure caused by LBT failure or so as to limit service downtime caused by
LBT failure.

[180] The terminal starts the timer when a procedure is initiated for carrying out the LBT
operation. For example, the terminal starts the timer upon a new uplink transmission attempt.
The terminal starts the timer when the new uplink transmission is initiated on an unlicensed
band uplink radio resource indicated by the MAC. By way of another example, the terminal
starts the timer following initiation of an upper layer (MAC or RRC) procedure. The terminal
(the upper layer of the terminal (MAC or RRC)) instructs the terminal's physical layer to
detect/check/monitor for LBT failures. If the terminal (the MAC/physical layer of the
terminal) detects an LBT success (successful data transmission or reception) (or detects
continuous or at least a certain ratio of LBT successes), it indicates this to the upper layer of
the terminal. The upper layer of the terminal stops the relevant timer.

[181] If the terminal (the physical layer of the terminal) detects an LBT failure (or does not
detect continuous or at least a certain ratio of LBT successes), then the timer continues to run.
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Alternatively, the terminal can also instruct the upper layer to restart the timer. If there have
been N consecutive channel occupancy failures on the unlicensed band uplink radio resource
indicated by the MAC, then the terminal initiates the timer configured by the base station. N
here is a natural number of 1 or more and can be configured by the base station or can be
predefined/preconfigured. If the timer expires, then the terminal can consider that a channel
access failure caused by LBT failure has been detected.

[182] By way of a further example, the terminal can manage a particular failure rate as a
variable in order to detect a channel access failure caused by LBT failure or in order to limit
service downtime caused by LBT failure.

[183] When the procedure for carrying out the LBT operation is initiated, the terminal sets
the ratio to an initial value (for example 0). By way of one example, the terminal sets the ratio
to the initial value upon a new uplink transmission attempt. By way of another example, upon
receiving an instruction from the upper layer, the terminal sets the ratio to the initial value.
The terminal (the physical layer of the terminal) calculates the failure rate by
checking/monitoring for LBT failures. When the proportion reaches the threshold value
indicated by the base station, the terminal (the physical layer of the terminal) can indicate this
to the upper layer (MAC or RRC). The terminal can then detect a channel access failure
caused by LBT failure.

[184] In this way, the terminal can use a counter, a timer, or a failure rate indicated by the
base station to determine if a channel access failure has occurred.

[185] Below is described an embodiment of the handling operation if a channel access
failure caused by LBT failure is detected.

[186] Embodiment in which upper layer signaling is transmitted to a base station when it is
determined that a channel access failure has occurred

[187] For example, if the above-mentioned number of LBT failures reaches a threshold
value, the counter reaches a threshold value indicated by the base station, the above-
mentioned timer expires, or the above-mentioned failure rate reaches the threshold value
indicated by the base station, then the terminal can transmit upper layer signaling to the base
station that includes LBT failure-related information. And/or the terminal can initiate a
procedure to resolve the channel access failure. If a channel access failure occurs in this
manner, then the counter value can be reset. As described above, the terminal can take into
account both a CO above the threshold value and/or an RSSI above the threshold value, and
can also initiate a procedure to resolve this. The terminal can transmit LBT failure-related
information to the base station via upper layer signaling.

[188] By way of one example, a terminal using a PSCell of an SCG in an unlicensed band
can transmit SCG LBT failure-related information to the base station via an MCG. For
example, the terminal can transmit an SCG Failure Information message to the base station.

[189] By way of another example, a terminal using a PCell of an MCG in an unlicensed
band can transmit LBT failure-related information to the base station. The LBT failure-
related information transmitted to the base station can be transmitted via an uplink RRC
message or via the MAC CE or PHY (PUCCH or PUSCH). Alternatively, LBT failure-related
information can be transmitted to the base station in an RRC connection re-establishment
request message. Alternatively, LBT failure-related information can be transmitted to the base
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station via an RRC connection re-establishment complete message or an uplink information
transfer message that is transmitted to the base station after the RRC connection re-
establishment request message. The RRC connection re-establishment complete message can
include information indicating that LBT failure-related information is available. The base
station can also request LBT failure-related information from the terminal and receive it in an
uplink information transmission message.

[190] By way of a further example, a terminal using a PCell of an MCG in an unlicensed
band can attempt to access the channel in order to transmit LBT failure-related information
over a subband/BWP/cell/CC other than the subband/BWP/cell/CC in which the LBT failure
(or channel access failure) was detected. Via RRC signaling, the base station can pre-
configure in the terminal the subband/BWP/cell/CC information for transmitting a channel
access failure caused by LBT failure.

[191] By way of a further example, in a PCell of an MCG in an unlicensed band, a terminal
can transmit LBT failure-related information to a base station over a subband/BWP/cell/CC
other than the subband/BWP/cell/CC in which the LBT failure (or channel access failure)
was detected.

[192] The base station can configure the terminal with information or conditions necessary
to detect a channel access failure caused by LBT failure, or in order to limit service downtime
caused by LBT failure, or in order to instruct the terminal to report the channel occupancy
status of a cell of the unlicensed band. For example, the base station can configure in the
terminal one or more pieces of information from among: a Channel Occupancy threshold
value, an RSSI threshold value, a maximum LBT failure threshold value, a measurement
time, a measurement period, and identifying information of a subband/BWP/cell/CC to be
measured. If the condition configured in the terminal by the base station is satisfied, the
terminal can transmit LBT failure-related information to the base station.

[193] The LBT failure-related information transmitted from the terminal to the base station
can include one or more of the following items of information: channel occupancy, RSSI,
number of LBT failures, LBT failure rate, LBT failure duration, measurement time,
measurement period, failure cause indicating channel access failure caused by LBT failure,
reporting cause, identifying information for the relevant subband/BWP/cell/CC, and CO
measurement value/RSSI measurement value/LBT failure number/LBT failure rate for each
relevant subband/BWP/cell/CC.

[194] Embodiment of operation to resolve channel access failure upon determining that a
channel access failure has occurred

[195] If the terminal detects a channel access failure caused by LBT failure in a PCell, it can
initiate an RRC connection re-establishment/resumption procedure. For example, if a channel
access failure in the RACH transmission is detected in the PCell, the terminal can declare
RLF and initiate the RRC connection re-establishment procedure. For example: The terminal
suspends all RBs except SRBO. The terminal resets the MAC. The terminal releases the MCG
SCell. The terminal applies a default physical channel configuration. The terminal applies a
default MAC main configuration. The terminal carries out cell selection. At this time, in
performing cell selection, the terminal can exclude/prohibit cells in which a channel access
failure caused by LBT failure has occurred.

[196] Alternatively, the terminal sets the source PCell as the terminal identifier, sets the
physical cell ID as the physical cell identity of the source PCell, sets the re-establishment
cause as
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channel access failure caused by LBT failure, and transmits an RRC re-establishment request
message to the base station. In this case, the terminal transmits the RRC re-establishment
request message to the base station in a cell having excluded/prohibited cells in which a
channel access failure caused by LBT failure occurred. To this end, a new establishment
cause value can be defined as the establishment cause value, or channel access failure caused
by LBT failure can be transmitted as the existing "other" establishment cause value.
Alternatively, the subsequent RRC connection re-establishment complete message can
include information indicating that LBT failure-related information is available. The base
station can request the transmission of LBT failure-related information from the terminal, and
can also receive it via an uplink information transfer message.

[197] Alternatively, the terminal transmits an RRC resumption request message to the base
station, setting the [-RNTTI as the terminal identifier and the resumption cause as channel
access failure caused by LBT failure. Alternatively, the terminal can be preconfigured with
indication information instructing the terminal to execute an RRC connection re-
establishment/resumption using a new cell other than the source cell in which the terminal
detected the channel access failure caused by LBT failure. In this case, the terminal can camp
on the cell that was indicated via the indication information. The indication information can
include one or more of the following items of information: a physical cell identifier, SSB
information (for example, time-domain location of the SSB transmission), subcarrier spacing
information, and new terminal identifier (C-RNTI) information.

[198] Alternatively, the terminal can conduct a handover to a new target cell. For example,
the terminal can complete the RRC handover procedure by synchronizing to the new target
cell (for example by synchronizing the downlink or by carrying out a random access
procedure) and transmitting an RRC reconfiguration complete message to the target base
station. To this end, the handover configuration of the target cell and the conditions for
handover to that target cell can be configured in the terminal in advance. The handover
conditions can include the above-described condition information for detecting a channel
access failure caused by LBT failure. The target cell handover configuration information can
comprise one or more of the following items of information: a physical cell identifier, SSB
information (for example, time-domain location of the SSB transmission), subcarrier spacing
information, and new terminal identifier (C-RNTI) information.

[199] Alternatively, if the base station receives upper layer signaling from the terminal that
is transmitted in the event of channel access failure caused by LBT failure, the base station
can use the information in the upper layer signaling to instruct the terminal to change the
subband/BWP/cell/CC in which the channel access failure was detected.

[200] For example, if the detection of channel access failure caused by LBT failure is
identified at the cell level, or a channel access failure caused by LBT failure is detected, then,
in a PCell, the base station executes the handover procedure. If a channel access failure
caused by LBT failure is detected in an SCell, then the base station executes the SCell
release/change procedure. By way of another example, if the detection of channel access
failure caused by LBT failure is identified at the cell level, or a channel access failure caused
by LBT failure is detected in a PSCell, then the base station executes the PSCell change/SCG
change/SCG release procedure. By way of a further example, if the detection of channel
access failure caused by LBT failure
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is identified at the BWP/subband level, then the base station can carry out a BWP switching
or subband change operation.

[201] Embodiment of scaling relevant parameters based on CO and/or RSSI

[202] In a conventional LTE LAA technology that supports unlicensed bands over SCells,
the Received Signal Strength Indicator (RSSI) and channel occupancy (CO) parameters have
been introduced to assist the base station in selecting an unlicensed band carrier. CO
represents the percentage of samples having an RSSI above a configured threshold value
(channelOccupancyThreshold) in the associated reporting configuration.

[203] A high CO value indicates that there is a high likelihood that LBT failure will occur.
As aresult, if the CO value is high, then the time for detection of radio link failure by the
terminal can be delayed, thereby increasing service interruptions. Accordingly, if the CO
exceeds a particular threshold value, then it may be preferable for the base station to change
the serving cell. Alternatively, if the CO exceeds a particular threshold value, then it may be
preferable for the base station to change the serving subband/BWP.

[204] To reduce service interruption caused by delayed radio link failure detection, scaling
can be handled for any parameter/threshold/variable that is used in conventional radio link
failure detection to account for CO or RSSI level.

[205] For example, the CO or RSSI values can be divided into several intervals (for
example high, medium, low), and the value to be added to/subtracted from/multiplied
by/divided by the relevant parameter can be decided for each interval and used to add
to/subtract from/multiply by/divide by the relevant parameter. By way of another example, a
parameter value can be obtained taking the CO or RSSI value into account. By way of a
further example, the CO or RSSI value can be added to/subtracted from/multiplied by/divided
by the relevant parameter. For example, a CO of 40 indicates that the proportion of the
samples that have an RSSI above a threshold value is 40%. If it is sought to apply a threshold
value that is reduced by 40% compared to the case in which the CO is 0, the parameter can be
multiplied by (100% — 40%). Alternatively, if the CO is 20, this indicates that the proportion
of the samples with an RSSI above the threshold value is 20%. If it is sought to apply a
threshold value that is reduced by 20% compared to the case in which the CO is 0, the
parameter can be multiplied by (100% — 20%).

[206] The scaling operation described above can be applied in the same way to one or more
of the following parameters: a maximum preamble transmission value used to detect
problems in the random access procedure, a maximum retransmission threshold value used to
detect RLC problems, a threshold value for the aforementioned counter to detect a channel
access failure caused by LBT failure, and the above-described timer expiration value.

[207] As described above, the present invention provides the effect that channel access
failure caused by LBT failures that can occur for a connected terminal in NR-U can be
detected accurately and efficiently, which can reduce service downtime.

[208] Below, a configuration of a terminal and a base station that are capable of carrying out
all actions of the above embodiments, or a selection thereof, will be briefly described once
again with reference to the drawings.
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[209] FIG. 11 is a drawing illustrating a terminal configuration according to one
embodiment.

[210] Referring to FIG. 11, a terminal (1100) that communicates in an unlicensed band can
comprise: a controller (1110) that detects channel occupancy failure with respect to an
unlicensed band radio resource for transmitting or receiving uplink data or downlink data,
wherein if a channel occupancy failure meets a certain criterion, then it is determined that the
channel occupancy failure is a channel access failure for the unlicensed band radio resource;
and a transmitter (1120) that transmits upper layer signaling to a base station if a channel
access failure has occurred.

[211] The controller (1110) can carry out a channel occupancy attempt operation on an
unlicensed band radio resource for uplink data transmission in order to transmit uplink data in
the unlicensed band. In the case of uplink data transmission, the channel occupancy failure
can include at least one of: a failure to transmit a scheduling request message in an unlicensed
band radio resource for the uplink data transmission, a failure to transmit a random access
preamble, and a failure to transmit an uplink data channel. In other words, if there has been a
failure to transmit a scheduling request message or a random access preamble or a PUSCH on
the unlicensed band radio resource, the controller (1110) can determine that a channel
occupancy failure has occurred for that channel. Causes of transmission failure can include
channel occupancy attempt failure, such as LBT failure.

[212] To receive downlink data in an unlicensed band, the controller (1110) can detect a
channel occupancy failure by checking whether a reference signal transmitted by an
unlicensed band radio resource has been received. In this case, the base station carries out the
channel occupancy attempt operation to transmit a reference signal; the controller (1110)
checks whether the reference signal has been received in order to determine whether the base
station has failed to occupy the channel. If the reference signal is not received, the controller
(1110) can detect that the base station has failed to occupy that channel.

[213] By way of an example, in the case of an uplink, the controller (1110) can determine
that a channel access failure has occurred if the number of channel occupancy failures in the
unlicensed band radio resource for uplink data transmission exceeds a threshold value
configured by the base station. In other words, if consistent channel occupancy failures have
occurred, the controller (1110) can determine that a channel access failure has occurred.

[214] By way of another example, in the case of a downlink, the controller (1110)
determines that a channel access failure has occurred if the number of channel occupancy
failures in the unlicensed band radio resource for receiving downlink data exceeds a threshold
value configured by the base station. However, as described above, in the case of a downlink,
the number of channel occupancy failures is counted based on the result of measuring the
reference signal that the base station transmits.

[215] By way of a further example, the controller (1110) can determine that a channel
occupancy failure has occurred if a timer configured in relation to a channel access failure on
the unlicensed band radio resource has expired, or if the threshold value of the counter has
been met.

[216] If the transmitter (1120) determines that a channel access failure has occurred with
respect to the unlicensed band radio resource, it transmits upper layer signaling to the base
station
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in order to carry out a handling operation in response to the channel access failure.

[217] For example, the upper layer signaling can include at least one of: channel occupancy
information for the radio resource that failed to access the channel, RSSI information,
channel occupancy failure count information, channel occupancy failure rate information,
channel occupancy failure continuous duration information, channel occupancy failure time
information, channel occupancy failure duration information, failure cause information,
reporting cause information, information about the cell in which the channel access failure
occurred, subband information, and bandwidth part information. Alternatively, the upper
layer signaling can be an RRC message, an SCG failure information message, or a failure
information message.

[218] By way of an example, if a channel access failure occurs in a PCell (Primary Cell),
then the transmitter (1120) transmits an RRC connection re-establishment request message to
the base station, initiating an RRC connection re-establishment procedure. By way of another
example, if a channel access failure occurs in a PSCell or SCell, then the transmitter (1120)
transmits a PSCell (Primary SCel) or SCell (Secondary Cell) failure information message or
an SCG (Secondary Cell Group) failure information message to the base station.

[219] If the base station receives upper layer signaling from the terminal (1100), then it can:
instruct the terminal (1100) to conduct handover; re-establish the RRC connection; or
indicate an operation such as changing/releasing/adding a secondary cell. The receiver (1130)
can receive this indication information from the base station. Alternatively, the base station
can also change the unlicensed band radio resource in which the channel access failure
occurred. For example, the base station can also instruct that the bandwidth part or subband
of the unlicensed band be changed.

[220] In addition, the controller (1110) controls the overall operation of the terminal (1100)
in response to detecting a channel access failure caused by channel occupancy failure, and
initiates a procedure to resolve this, as detailed in the above embodiments of the present
invention.

[221] The transmitter (1120) and the receiver (1130) are used to transmit and receive
signals, messages, and data, to and from the base station, that are necessary to practice the
above-described embodiments of the present invention.

[222] FIG. 12 is a drawing illustrating a base station configuration according to one
embodiment.

[223] Referring to FIG. 12, a base station (1200) that communicates in an unlicensed band
comprises: a transmitter (1220) that transmits information to a terminal regarding at least one
of a timer and a counter for deciding whether a channel access failure has occurred; a
controller (1210) that controls monitoring of whether uplink data has been received in an
unlicensed band radio resource; and a receiver (1230) that receives upper layer signaling that
the terminal transmits upon determining that a channel access failure has occurred.

[224] As described above, the terminal can detect a channel occupancy failure with respect
to the unlicensed band radio resource. For this purpose, the transmitter (1220) can transmit to
the terminal at least one of timer information and counter information, which are used by the
terminal to determine if a channel occupancy failure has occurred. The information for
deciding if a channel access failure has occurred can be conveyed to the terminal via system
information, cell specific signaling, or terminal specific signaling.

[225] The transmitter (1220) can transmit radio resource allocation information to the
terminal so that the terminal can transmit uplink data using the unlicensed band radio
resource. The terminal can attempt channel occupancy on the allocated unlicensed band radio
resource and can detect if a channel occupancy failure occurs. The receiver (1230) monitors
the reception

Samsung Exhibit 1005, Page 33 of 93



33
WO 2020/045920 PCT/KR2019/010844

of uplink data on the unlicensed band radio resource allocated to the terminal. If the terminal
has a channel occupancy failure with respect to that radio resource, the base station (1200)
does not receive the uplink data. By the actions described above, the terminal can attempt to
occupy the channel and determine whether a channel access failure has occurred.

[226] If the terminal determines that a channel access failure has occurred with respect to an
unlicensed band radio resource, it transmits upper layer signaling to the base station in order
to carry out a handling operation in response to the channel access failure.

[227] For example, the upper layer signaling can include at least one of: channel occupancy
information for the radio resource that failed to access the channel, RSSI information,
channel occupancy failure count information, channel occupancy failure rate information,
channel occupancy failure continuous duration information, channel occupancy failure time
information, channel occupancy failure duration information, failure cause information,
reporting cause information, information about the cell in which the channel access failure
occurred, subband information, and bandwidth part information. For example, the upper layer
signaling that the base station receives can be an RRC message, an SCG failure information
message, or a failure information message.

[228] By way of an example, if a channel access failure of the terminal occurs in a PCell
(Primary Cell), then the receiver (1230) receives an RRC connection re-establishment request
message, and the controller (1210) initiates an RRC connection re-establishment procedure.
By way of another example, if a channel access failure of the terminal occurs in a PSCell or
SCell, then the receiver (1230) receives a PSCell (Primary SCel) or SCell (Secondary Cell)
failure information message or an SCG (Secondary Cell Group) failure information message.

[229] If upper layer signaling is received from the terminal, then the controller (1210) can
also: instruct the terminal to: conduct handover; re-establish the RRC connection; or indicate
an operation such as changing/releasing/adding a secondary cell. Alternatively, the controller
(1210) can also change the unlicensed band radio resource in which the channel access failure
occurred. For example, the controller (1210) can instruct that the bandwidth part or subband
of the unlicensed band for the terminal be changed.

[230] The transmitter (1220) can transmit a reference signal using the unlicensed band radio
resource. To this end, the controller (1210) carries out a channel occupancy attempt
operation. The transmitter (1220) transmits a reference signal on an unlicensed band radio
resource for downlink data transmission at a certain interval or when a particular condition is
met. However, because the transmission of the reference signal also uses the unlicensed band
radio resource before transmitting the reference signal, the controller (1210) carries out a
channel occupancy attempt operation on the radio resource for the reference signal
transmission. For example, the controller (1210) controls the LBT operation.

[231] As described above, if the unlicensed band radio resource is congested or does not
meet a preset occupancy reference value, then the controller (1210) detects a channel
occupancy failure. If the controller (1210) detects a channel occupancy failure, then it can
carry out the channel occupancy attempt operation again in the next time interval.

[232] In addition, if the terminal detects a channel access failure caused by a channel
occupancy failure according to the above embodiments of the present invention, then the
controller (1210) controls the overall operation of the base station (1200) and initiates a
procedure to resolve this.
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[233] The transmitter (1220) and the receiver (1230) are used to transmit and receive
signals, messages, and data, to and from the terminal, that are necessary to practice the
above-described embodiments of the present invention.

[234] The above-described embodiments may be supported by standard documents
disclosed in at least one of the IEEE 802, 3GPP, and 3GPP2 radio access systems. In other
words, steps, configurations, and parts, the descriptions of which are omitted from the
embodiments of the present invention in order to clearly illustrate the technical concept of the
present invention can be supported by the above-described standard documents. In addition,
all terms disclosed in the present specification can be explained by the above-described
standard documents.

[235] The above-described embodiments of the present invention can be implemented by a
variety of means. For example, the embodiments of the present invention can be implemented
by hardware, firmware, software, a combination of these, or the like.

[236] In the case of implementation by hardware, the methods according to the
embodiments of the present invention can be implemented by one or more application
specific integrated circuits (ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devices (PLDs), field programmable gate
arrays (FPGAs), processors, controllers, microcontrollers, microprocessors, or the like.

[237] In the case of implementation by firmware or software, the methods according to the
embodiments of the present invention can be implemented in the form of an apparatus,
procedure, function, or the like, that implements the functionality or actions described above.
The software code can be stored in a memory unit and executed by a processor. The memory
unit can be located inside or outside the processor, and can communicate data to and from the
processor by various means known in the art.

nmn nn nmn

[238] In addition, terms such as "system," "processor," "controller," "component,"
"module," "interface,”" "model," or "unit" as described above may refer generally to hardware
of a computer-related entity, a combination of hardware and software, software, or executing
software. For example, any of the above-described components can be a process driven by a
processor, a processor, a controller, a control processor, an object, an executable thread, a
program, and/or a computer, but are not limited thereto. For example, an application running
on a controller or a processor, and the controller or the processor can all be components. One
or more components can be within a process and/or an execution thread; the components can
be located on a single device (for example, a system, a computing device, or the like) or they
can be distributed across two or more devices.

[239] The above description is only an exemplary description of the technical concepts of
the present invention, and various modifications and variations will be apparent to a person of
ordinary skill in the art to which the present invention pertains that do not depart from the
essential features of the technical concepts. Moreover, because the embodiments of the
present invention are intended to illustrate, not to limit, the technical concepts of the present
invention, the scope of the technical concepts is not limited by such embodiments. The
claimed scope of the present invention must be construed in accordance with the claims
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below; all technical concepts that are within the equivalent scope thereof must be understood
to be encompassed within the claimed scope of the present invention.

[240] CROSS-REFERENCE TO RELATED APPLICATION

[241] This patent application claims priority, under Article 119(a) of the US Patent Act, 35
U.S.C. § 119(a), to Korean Patent Application No. 10-2018-0102907, filed Aug. 30, 2018,
and Korean Patent Application No. 10-2019-0103888, filed Aug. 23, 2019, both of which are
incorporated herein by reference in their entirety. This patent application also claims priority
for the same reasons as above in countries other than the United States, all contents of which
are hereby incorporated herein by reference.
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CLAIMS
1. A method whereby a terminal communicates in an unlicensed band, comprising:

a step wherein a channel occupancy failure is detected with respect to an unlicensed
band radio resource for transmitting or receiving uplink data or downlink data;

a step wherein, if the channel occupancy failure satisfies a certain criterion, then it is
determined that the channel occupancy failure is a channel access failure for the
unlicensed band radio resource; and

a step wherein, if a channel access failure has occurred, then upper layer signaling is
transmitted to a base station.

2. The method according to claim 1, wherein:
in the channel access failure determination step,

a channel access failure is determined to have occurred if the number of channel
occupancy failures that have occurred in the unlicensed band radio resource for the
uplink data transmission exceeds a threshold value configured by the base station.

3. The method according to claim 2, wherein:
the channel occupancy failure

includes at least one of: a failure to transmit a scheduling request message in an
unlicensed band radio resource for the uplink data transmission, a failure to transmit a
random access preamble, and a failure to transmit an uplink data channel.

4. The method according to claim 1, wherein:
in the channel access failure determination step,

a channel access failure is determined to have occurred if the number of channel
occupancy failures in the unlicensed band radio resource for downlink data reception
exceeds a threshold value configured by the base station; and

the number of channel occupancy failures

is counted based on the result of measuring a reference signal transmitted by the base
station.

5. The method according to claim 1, wherein:
in the channel access failure determination step,

a channel access failure is determined to have occurred if a timer configured in
connection with the channel occupancy failure in the unlicensed band radio resource
expires, or if a threshold value of a counter is satisfied.

6. The method according to claim 1, wherein:
the upper layer signaling includes at least one of:

channel occupancy information for the radio resource in which channel access failure
occurred, RSSI information, channel occupancy failure count information, channel
occupancy failure rate information, channel occupancy failure continuous duration
information, channel occupancy failure time information, channel occupancy failure
duration
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information, failure cause information, reporting cause information, information about
the cell in which the channel access failure occurred, subband information, and
bandwidth part information.

7. The method according to claim 1, wherein:

if a channel access failure occurs in a primary cell (PCell), then the upper layer
signaling is an RRC connection re-establishment request message.

8. The method according to claim 1, wherein:

if a channel access failure occurs in a Primary SCell (PSCell) or a Secondary Cell
(SCell), then the upper layer signaling is a Secondary Cell Group (SCG) failure
information message or a failure information message.

9. A method whereby a base station communicates in an unlicensed band, comprising:

a step of transmitting, to a terminal, information regarding at least one of a timer and a
counter for deciding whether a channel access failure has occurred;

a step of monitoring whether uplink data has been received in an unlicensed band
radio resource; and

a step of receiving upper layer signaling that the terminal has transmitted upon
determining that a channel access failure has occurred.

10. The method according to claim 9, wherein:
the terminal

determines that a channel access failure has occurred if the number of channel
occupancy failures in the unlicensed band radio resource for uplink data transmission
exceeds a threshold value.

11. The method according to claim 9, wherein:
the terminal

determines that a channel access failure has occurred if the timer in the unlicensed
band radio resource for the uplink data transmission has expired, or if the counter
meets a threshold value.

12. The method according to claim 9, wherein:
the upper layer signaling is

an RRC connection re-establishment request message if the channel access failure of
the terminal occurred in a primary cell (PCell).

13. The method according to claim 9, wherein:
the upper layer signaling

is a Secondary Cell Group (SCG) failure information message or a failure information
message if the channel access failure of the terminal occurred in a Primary SCell
(PSCell) or a Secondary Cell (SCell).

14. A terminal that communicates in an unlicensed band, comprising:

a controller that detects a channel occupancy failure with respect to an unlicensed
band radio resource for transmitting or receiving uplink data or downlink data, and if
the channel occupancy failure meets a certain criterion, determines that the channel
occupancy failure is a
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channel access failure for the unlicensed band radio resource; and

a transmitter that transmits upper layer signaling to a base station if a channel access
failure has occurred.

15. The terminal according to claim 14, wherein:
the controller

determines that a channel access failure has occurred if the number of channel
occupancy failures in the unlicensed band radio resource for the uplink data
transmission exceeds a threshold value configured by the base station.

16. The terminal according to claim 14, wherein:
the controller

determines that a channel access failure has occurred if the number of channel
occupancy failures in the unlicensed band radio resource for downlink data reception
exceeds a threshold value configured by the base station; and

the number of channel occupancy failures

is counted based on the result of measuring a reference signal transmitted by the base
station.

17. The terminal according to claim 14, wherein:
the controller

determines that a channel access failure has occurred if a timer configured in
connection with the channel occupancy failure in the unlicensed band radio resource
expires, or if a threshold value of a counter is satisfied.

18. The terminal according to claim 14, wherein:
the upper layer signaling includes at least one of:

channel occupancy information for the radio resource in which channel access failure
occurred, RSSI information, channel occupancy failure count information, channel
occupancy failure rate information, channel occupancy failure continuous duration
information, channel occupancy failure time information, channel occupancy failure
duration information, failure cause information, reporting cause information,
information about the cell in which the channel access failure occurred, subband
information, and bandwidth part information.

19. The terminal according to claim 14, wherein:

if the channel access failure occurred in a primary cell (PCell), then the upper layer
signaling is an RRC connection re-establishment request message.

20. The terminal according to claim 14, wherein:

if the channel access failure occurred in a Primary SCell (PSCell) or a Secondary Cell
(SCell), then the upper layer signaling is a Secondary Cell Group (SCG) failure
information message or a failure information message.
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30) SHAGH TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
Tl :

10-2018-0102907 2018 11 8 ¥ 30 ¢ (30.082018) KR (84 A A= (%] 4/\1 7t e g ke e RE TR 9

10-2019-0103888 2019 1 8 ¥ 23 & (23.08.2019) KR v dele] B35 93te): ARIPO (BW, GH, GM, KE,
s ol 243 A LR,LS, MW, MZ, NA,RW, SD, SL, ST, SZ, TZ, UG, ZM,
) & 2 3 AL A 1154 (IgT CORPORATION) [KR/ ZW). S-21Alo} (AM. AZ. BY, KG. KZ. RU. TJ, T™), 5
KR]; 13606 7] 5 @Al E37 B2 90, Gyeong- @ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
gi-do (KR). FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
(72) YR TAHE (HONG Sung-pyo); 06763 A1 -&-A] A % MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
e ﬂ]il:. 151 (-9 %, KT 771244 E]), Seoul (KR). (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML,

4 AF: ARG HELdolaE oL SN IDTO!

HIGHEST INTERNATIONAL PATENT AND LAW ;.
FIRM); 06130 4 4-A] 7t Zh90) 2947 59, 239 : )
SO Seoul (KR). NN AR A G (RO A21E(3))

(81) Xl%%(ﬂéEsl 447} gl g lsE nE 2R =
) #Aele] B3 E 9319]): AE, AG, AL, AM, AO, AT,

(54) Title: METHOD AND DEVICE FOR PROCESSING CHANNEL ACCESS FAILURE IN UNLICENSED BAND
(G4 Lo B v el Mol Ad HE& AN E Aelsts Wy 5 A

‘ Al & 'AA

/
HeE Er Al ZE —~-5800
|}
e 8% A 3 —~—S8810
/
MRHE AIGE A ~-5820
S800 ... Detect channel occupation failure
S$810 ... Determine channel access failure
y 5820 ... Transmit upper layer signaling
== BB AA ... Start

BB ... End

(57) Abstract: A technology for processing channel access failure in an unlicensed band is disclosed. Provided in the present embod-
iments are a method by which a terminal performs communication in an unlicensed band, and a device, the method comprising the
steps of: detecting a channel occupation failure of an unlicensed band wireless resource for transmitting and receiving uplink data or
downlink data; determining that the channel occupation failure is a channel access failure of the unlicensed band wireless resource if
the channel occupation failure satisfies certain criteria; and transmitting upper layer signaling to a base station if channel access fails.

(57) 8.FA: & 7H/\1‘t‘ s mgel el Qe HE& das Aefshs Ve #gk Aoy &

*a Ao &2 wEo]

Ws] el ] A8 waAlsi el QoM. AuWa ol Er guua dolHE sods] Aa u
o Ragde o Ad Ak LAE gEehs wAs Ad g Lat 04 AFS wEsps A4 )
ol O A 0 AW A% A B B 2 Y 4% A0 A, Ao 4 A
W AFse v £k Py L FAE ABS 5 ek
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™ A A

drg o] P v s dgolMe] Ad HE A E A2 sk W

[1]

[2]

[3]

[4]

[5]

[6]

[7]

% 3

7] & HoF

w787

2TtE FE ol B ke A B 71719 vk e &gl mrebd T EA
1@ ol g dlole] $a ol F3ha ek ik e ol

Z Aol HztE|W A LTE 7| & o] &2 2} FAEA 7)<z (New RAT)O of 3k
ko] 71 ¥ 3t g)ek.

A, 71 €0 7 AR A S0 A 0 2 ALg-ekd W)
tol g ol &ato] FAEN AH 25 AT 918 7] L
S5, 0 ds] dele] 49, 270e] RAEN TRESE FA0] AHEE &
gonw ol TreH 2AY FHEN TRES T TES A6
e 7] gl utE i, o] @ d B ol A, Fef o] o] FEA 71L& M=
IS et 2 Ael AL ol g el g el A B A6l 5F AT,

ek, AA ) BAEA 7] 40l AE A, ul b hojarg o] §dhel
o1 FEA A 2B AT A% /& AT AW 3 Yok,

chet, u] S 7S o] §5to] o] BEA Al 28 A FsHE A5l B
FABN ZREZV] FEOE AHM, ALGA LTAIS WSz A
Aol 228 Az sz ofelgol MAE 4 )

58], R iz /1A ol ww e ool ] Aol 1ol Askshiz Aol o
W& Ash7h A s Shefol Aol A g Aokl o 4914 /e A P2
A5 9100 S5 AQ1A T3] ofel & Aol ek Z, W] o] A
R ERE ENEEEEE RE R EREE D RO
Aog ol & Tstel Ael% BaA ol Yk

g o] A% A

713 A

Z ol A, o g Dol A AL s ol
1014, 4@ 2 vlol el iz 54y L vlol Bl & $5A8k7] A3 ujws] o]
el oA AL A DS AEehs wAsh AL A5 A7t A4
Fe wEehs 49, s U T i AY S Ao pees
WA 2 Y R A9 A, VAo AAAE A1dR e Adet 9 s
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[31]

[32]

[33]

ojstoll A JhAI 8k & AAl el &2 B 7 A Ve AME ek A
SA A zEo] A-gd = 9l o & Eol, ¥ A ¢lE -2 CDMA(code division
multiple access), FDMA(frequency division multiple access), TDMA(timedivision
multiple access), OFDMA (orthogonal frequency division multiple access),
SC-FDMA(singlecarrier frequency division multiple access) H=+=
NOMA (non-orthogonal multiple access) & ¥ £ TF & 44 3 & 7] =
489 5 vk wH, BA AE 72 54 1% 71£2 onshis Auw
o} 2} 3GPP, 3GPP2, WiFi, Bluetooth, IEEE, ITU 5 T} %3 521 g o] 7] o)) A
Agsh= A4 At E 54 Vss e 5= o ol & 591, CDMA=
UTRA (universal terrestrial radio access)\ CDMA20003} &2 +4 7|2 3=
T+ 31 TDMA<= GSM(global system for mobile communications)/GPRS(general
packet radio service)/EDGE(enhanced data rates for GSM evolution) 9} - 41
7l=2 F-d € 4= 1t} OFDMA = IEEE(institute of electrical and electronics
engineers) 802.11(Wi-Fi), IEEE 802.16(WiMAX), IEEE 802-20, E-UTRA(evolved
UTRA) 53 22 54 7= = -2 5= 31t IEEE 802.16m-> IEEE 802.16¢2]
718} =, IEEE 802.16e°] 7| HE-& & Al =¥l z}o] 819 & 34 (backward
compatibility)E A| 3§t} UTRA T UMTS(universal mobile telecommunications
system)2] Y ¥-o] T}, 3GPP(3rd generation partnership project) LTE(long term
evolution)< E-UTRA(evolved-UMTSterrestrial radio access)& AF-&6}5=
E-UMTS(evolved UMTS) 2| & -2 4], 3laFw =19l A OFDMAE #8331
S AN SC-FDMAE A &3}, o] 9} gFo] ¥ AA[ell &2 & A /WA = A
&e&te FA S Vel A8 o oL, @A A Fol Y &5 e

T4 Q& 710 489 7% dnk
S, B A A oA o] T T F A A 9ol A /1A 53 FAS
Falehs T EA RES s XS ou|shs TR g o wA,

WCDMA, LTE, NR, HSPA % IMT-2020(5G *+= New Radio) 5-°l| 41 €] UE(User
Equipment)= =&, GSM¢l| A 2] MS(Mobile Station), UT(User Terminal),
SS(Subscriber Station), 41 7| 7] (wireless device) &= X7 X35= @ o=
A Eofof & Alojr}, gk, Wtk ARG o) upel AnpE E3 g2 AREA)
Fol 71717F 2 5 daL, v2X Al Al =gl A = e, 2FRE U o] A A
ag 3ot AR & v o vt =3 71 A I ¥ B Al (Machine
Type Communication) A| =81 2] 74 9-of] 7| 7] & e} F2lo] T3 =5 F2l
BES HA3 MTC @2, M2M @', URLLC @i 58 9|8 5 gl
EGAA e 7 A a i A2 U ES A Sl b} FAlshE THE
A1 25, == _-B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power
Node), 41 E{ (Sector), %] E(Site), T} %3 & Bl 2] oFE) L}, BTS(Base Transceiver
System), 9 M| 2~ 3 Q1 E (Access Point), ZJN E(H & 50, FRIEINE,

TAERJNE HFAERIE) 2 o] =X (Relay Node), W| 7} A, v 2.2 Al
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[34]

[35]

[36]

[37]

[38]

[39]

nfol 2 Al 33 Al S E 4 RRH(Remote Radio Head), RU(Radio Unit), 2~
A (small cell) & THFeE AW #] A& 27 st oot} gk, A
F9b4= 2 Q1o A o] BWP(Bandwidth Part)E 3 3Fat= ou] e 4= 9lt}. o &
o, AW AL dke] Activation BWPE 91| & 5= 9]

OA U ohFst AL st o]t Ae XﬂOi ah= 71 Aol EA| LR

A =& 7R o & s 5= qlvk ) A G o g ste] Wi A,
e A ovpolae A a1 A e A e ‘“(small cel) & Al &t FA| 1
Aol A, 2) FAl G I AAE AN D 5= AT Dol 249 FAH 9=

=
ﬂ%abﬂﬂgﬂo 3 A ofall Aot E A T4 el e Wl
A

g Al A ol A A (Cell) T4 EJAERNE AS = 259 718 2 A
£+ &9 I E(transmission point ¥ transmission/reception point) = - E
A H = Az e AW A E 7HA & 24 ¥H5-I(component carrier), 1 54!
FRJNE AAEZ ou & 5= gl

&% A(Uplink, UL, B3= 1% =)= &dol] olgf 7| A= o2 HlolH &
A= W2l S o) v | 3FeF S (Downlink, DL, B2 U3 21)+=
71 A=l o] 3l @ E Hlol Bl & F Al WAl o v gk}

2

O

& = (downlink)T= UF5 441 E Q1 Eof A DPWEA EANTEEANARE
om e = 9low, A H(uplink) &= TR A thE S EJAER ] F4
= BN AEE o s 4= gl ol u), slak e Ao & %ﬁﬂ% o F 4l
FERJAE ARFA 5= 9o, 217 = v A7 o= Qlr) gk
A A A 7= dEe] dREA 5 Qa1 7= vE S92l
ERJAE o] A5 5= o

Ak A ¢} 51aF¥ A =, PDCCH(Physical Downlink Control CHannel),
PUCCH(Physical Uplink Control CHannel) 53} -2 A|o] 22 53} Ao
A X E %5418} 31, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical
Uplink Shared CHannel) & &2 Ho]E] A d-& 4 35to] dolHE F4lgt)
o] 3}l 41 = PUCCH, PUSCH, PDCCH % PDSCH 53 £& Q€S =& A7}
&A1 ¥ 3= 438 'PUCCH, PUSCH, PDCCH 2 PDSCHE A4, =418t
He 2 3781715 g},

A& g gt sthr] A El, olstell A& 2 7] AHdE 3GPP
LTE/LTE-A/NR(New RAT) 54l A| =8-S 9172 7| &840 B 7|54 57 o]
A A A 2Elol] A FhE = AL ot}

3GPPol| A = 4G(4th-Generation) =21 7] <0l o 3F &1 o] Zof ITU-RE] x}FA| ]

w
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[40]

[41]

[42]
[43]

[44]

[45]

[46]

T JE 7= 2l 95 7] 9 $F 5G(5th-Generation) &4 7] <&
ket -4 2 0 2 3GPPEE 5G ¥4 7|4 & LTE-Advanced 7] % ITU-RY]
QAR || g0 SEAMA] T LTE-A pro9t 4G 541 7|4 3k3= 27 9] AJ 222 NR
A 71458 7)o LTE-A pro®t NRS W5 5G £41 71428 9| 3=
RO ol A= EAH T4l V&S 5= 497 old A 9o NR&
FHNOE 5G 52 7| =g At

L] 3= 715 4G LTES] Alvhe] 2ol A A, AHsat, 1e]an
M2 HE A gl theh it & F71ste] vk 52 AU L5
Aol o A H] 2~ ZH ol 4| eMBB(Enhanced Mobile Broadband) A 4}-2] 2.,
5 52 9ol A7) 0] vh& Hlo| € ¥ o] E(data rate) 2}
2] 7 42o] @ %)= mMTC(Massive Machine Communication) A 2] 2.,
=2 FHAI AR A o] 274 a1 o] F A2 Al e 4= 313= URLLC(Ultra
Reliability and Low Latency) Al W2] & A §H},

ol 2] gt Al 2] Q& w87 814 NRS Al 2% waveform 2 Z # Y %
7]4, 52 A A4 5 (Low latency) 7142, 23153} o} (mmWave) 2| € 714,
ek § 24 (Forward compatible) Al & 7] < 0] 41 8¥ F4 B4l A 2~8&

t}, £3], NR A| 2~ ¥l o) A 3= £ 8k (Forard) &34 S A 2-35H7] &l 4]
thekst 7144 WEE A ASFa U NRO F+8 7|44

=)

=]
g I
12 B A 7F 82 5= 9li= NR Al 5ol o 3F 725 IFEFshA| 24

1S #2314, NR A 2812 5GC(5G Core Network) 2} NR-RANI}FE &

T ¥] ™, NG-RAN-Z A}-8-2} % ¥ (SDAP/PDCP/RLC/MAC/PHY) 2 UE(User
Equipment)°]] th 3k #lo] HH(RRC) LR EF T2 Al 5F= gNB2}
ng-eNBE Z T4 ¥ T} gNB 7% =+ gNB9} ng-eNBT Xn ¢ B3| o] A2 & -3
35 AART] gNBE} ng-eNBi= ZH2F NG QI E| 9l o] 2~ & 53 5GCE A4 ¥
5GC= &2 H4 H o5 Alo] 715 5ol Alo] F & 5= AMF (Access
and Mobility Management Function) 2} AF-8-#} ] o] Efol] Ao 7] 5& W dl&=
UPF (User Plane Function)E X ¢slo] -4 4= 1t} NRol| A= 6GHz ©] 3}
T3} o) 9 (FR1, Frequency Range 1) 6GHz ©]7/ -3} tll €(FR2, Frequency
Range 2)°] o g+ A & X5 33kgtt}

gNBE a2 NR ARGAF FH H Alo] PH T2 ES T A 35k
71 A =& ol W] 8kal, ng-eNB+= Y2 2 E-UTRA A&} 5 2 Ajof 9
ZREF FTHE AT 7 A5 on] gt 2 WA A ol A 7] A ek=
714152 gNBY ng-eNBE E#5}= o[ 1| & o] af| ] of o} 5} w, & g of e} ¢gNB
E3= ng-eNBE -8t o] A| A 8h= o] 2 A4 =5 Qv

<NR o] ¥ F 7 FZel A 2 2o 72>

:
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[47] NRoNAM &= 8H8Fd 3 A4S Y 8lA Cyclic prefixE AF&-3H= CP-OFDM ¢ o] H.

[48]

[49]

[50]

[51]

F& AbEetaL, 4 A A E-E A8l A CP-OFDM 3= DFT-s-OFDM&

M Multiple Input Multiple Output)2} 2 3]
H, & T a8 G A B35 AV E AR S g o
7

oX oo
-
oty

~

)

rlo

2

<

Q

k)

o
oo
Z
Y
o
o
g

o A = ﬂEﬁL 37FA Al el @ 'R tlol B S5, A A SR, 718 g A
gk 8 7} A & Aolstr] wji-ell Ol/]/] NR A| 2= 8-& -4 8= Fab
Tl Ao Alve] e A madoR A Favt gl
A, M= TE Hae] e E e Z1(nurner010gy) 71gke] A 2 &

= HEE 9% (multiplexing)at 7] 91§k 7]z 0] Al <= At}
Ao 2 NR A 7+ HEH A = A B 78] o] -4 (sub-carrier spacing) ¥}
CP(Cyclic prefix)°l] 7] Z38te] AR =™, o} % 13} To] 15khzE 7o 2
ugkel 29 A4 gho 2 AlgE o] x| o 2 W Hr),

ol O L of
o it 18 2

a2
10

—H

[3E1]
w A B 7l el o Cyclic prefix Supported for |Supported  for
4 data synch
0 15 Normal Yes Yes
1 30 Normal Yes Yes
2 60 Normal, Yes No
Extended
3 120 Normal Yes Yes
4 240 Normal No Yes
91 % 17} o] NReJ 179 ¢ 4= A elof b el upe} s7bA & it 5
Tt ol5= 4G B2 714 F 39l LTES] A Eale]o] 1HA o] 15khz & 314 ¥ 3=

A= 2pol 7} glvk. 74 A 0.2 NRO A o8 A4S s AF&H =

A B 74 15,30, 60, 120khz0] 31, 7] A& AL YJafA AL&5H =
A B g o] 7+4 & 15, 30, 12, 240khzo] T}, B8k 24 CP¥ 60khz 4] B.7) 2] of
kA g A g ¥}, 3, NRo A 2] 8| -2 (frame structure) ™= 1ms2]
L3 Aol & 712 = 1071 9] A B3 ) ) (subframe) & 2 -4 ¥ = 10ms 2]
Aol & 71X = Z Y Y(frame)©] A 2l AT}, hvf o] T Y-S Smse] ) 3E
zelog e = glom, 7h e Qe 5o AHZH S E3si)
15khz A B 2] o] 3HA o 7 §-of shufo] A B )& 179 S3(slon &
TAE L, 7 432 1470 2] OFDM 4 &-(symbol) & T4 ¥t} & 28+ &

/\EU\] ]7]. 8= 4= 9) = NR /\]/\54101]/\19] E-Lq]ol TZE AW Etr] Y3k
Tolth 25 F2E, £35S H CPe Ao g H o= 147Hﬂ OFDM
AE R A Y, £39 AR QLo A Z ol = A B Al g of 1HA o whe}
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[52]

[53]

[54]
[55]

[56]

Gt =t} o & E91, 15khz A BA gl IHA & 7R = i EH A 9
AG-o £35 Ims 4ol MBI AT FAg Aol & A, o] e} &,
30khz A B gl o] (HA & 7HA = o B el A 9] A §-oll £33 1471 ©] OFDM
AEE A EU, 0.5msY] ol & shvfo] Bz 9ol 5 7)o &3] 33hd
T AT S ARz AT 2 A 2 H] AL Aol E A A Aol H |
SEZ AR IR Aoy o BT o] (b whet A ZE Z ol 7} depd 42
CSHH ONRE 2AlEH Y 78 @ E X 02 Aostar, 74 kel A
]Oﬂg ax 7171 YA vy &35 (5= A B &3 B3= non-slot based
schedule) = = 8F AT B2 A B2 o] 1HA & AF-E-8H shite] &3 9

2ol 7} whul e sto] ok 7] Wil M FRhel A9 A% 4912 FU 5 9le.
VY £ 3(EE A H $%)S URLLC A2l 9.0 et Zg el 21918 913

Ao 24,77/ A G2 2AEH ] 7hs3loh
E%H NRS LTESF 9 e] AaFd A % ahafd =1 2 5‘%% shibe] &35 ol A
A iR ol skgith. HARQ A& Fo] 7] fl8ll A &5 ol A vt2
HARQ ACK/NACKE 5413 7 9l &% F 27 4ol =l o, ol gt &3
TZ2E A7) IjaL(self—contamed) TZE Wgste] A gt
NRO A = & 256719 &3 A2 A dE = A5 AAHS]
6271 2] &35 0] 3GPP Rel-159 4 A&t} L3 thekdt &
=34 FDD == TDD ZH 4 & A%t &8 Y 728
Eol, EX A B R atdd ar A48 &5 729 A Eo|

PR AYE S S5 T2 L U AR FFYT A Re] AT
E3& 25 A YDEr B3 NRS H o] B g0l o}L} o] AFo] & F o] ¥-AFE o
2AEEEHE Ao webA, 714 5 &5 9 % A ZKSFI, Slot Format
Indicator)Z o] §3}o] vhtol] L250] 38k 9 &5 L];q ApapEl o 250X

T FYAE SEZUAE < 7 Aot 71 A =2 @2 54 81 A (UE-specific)
RRC A 19 % & T3l A 4% Blo] &9 19~ & SFIE ©] 8351

A B 2 A &5 LS XA S 4= 9] 21 DCI(Downlink Control
Information) & Ea] A F2%] 0 & X A&} 71} RRCE EafjA] A4 ==

TARA o2 AAFE 5 Qi

<NR =¢] 2}¢ >

NRoN A 2] & 2] 29l (physical resource) ™} 7 3Fo], QFE| L} 3 E (antenna port),
A 18] E(resource grid), AH 2 A (resource element), A}-¢] £ (resource block),
o & 2 3} E (bandwidth part) 5 ©] 218 H T},

StV L E+= ¢tH Y £ E Ao Al Eo] Rky] = A do] A3 eteY £ &
Aol e Aol Rty = AE R E FEE 7 UdnE FoH. v
HEl 32 E o] Al Eo] Exby] = 249 o] 3 9] 54 (large-scale property)©]
U QeI 2 E Ao Al Eo] &ubE = ]HH?-—TH FEE T A= AT, 2 709
U X E = QC/QCL(quasi co-located = 2 quasi co-location) A ko o

,

O
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[57]

[58]

[59]

[60]

[61]

[62]

[63]
[64]

[65]

[66]

T Utk o7l A, B3R 9 542 A1 24k(Delay spread), 5221 24H(Doppler
spread), <=3} A 3Z E (Frequency shift), 3 3¢ 55421 3] (Average received power)
R =41 Blo] W (Received Timing) 5 84 o] -2 ¥ g3t

532 2 AN AEE e FA S Vel A st A a8 e s
Argstr] gk ol

% 3-8 2304, A9 28] =(Resource Grid)i= NRO| 54 gl ool A H4=2
wHEAAE A S| wiel 7 ] E e Ao whef A e =vF EAEE
Atk g 29l T B otV R E, A H A go] 114, A S ekl whet
AT AT

A £E-Z(resource block)2 127 2] B Al &2 FAA =, Fuba= Ly <l
Aol 7k o] A}, Ll 2} Q A(resource element)s= 171 2] OFDM A &3}
7R AMEA AR - F ek whebA, 5 30 A 9 o] ghto] 2pel E52
M BN kA whet 21 A7 7 EebE = Qluk 3 NROA = 2Hel 55
aYEE A TE A2 JEs 6= "Point A"SF ¥ E A B, 7MY
A £ T8 o

T4 EAA VA EE 5 e T S 7] Al sk g2
Argstr] gk ol

NRel A= 7l 2] o] th o Zo] 20Mhz2 4 E LTES} 2] A B 7eof -4
HE F o Ale]o] o 9 F o] 50Mhzoll A 400Mhz= A A ®t}. whehA], BE whikol
ole gt F gl o] h A X-& 7 ARgsh= A& 7Hg 8] k=t o ol whehA
NRO A = 5 40] A vpe} o] ] o] T & 2% ol A o) & % StEBWP)E
A 7gsto] whdo]l ARg-SE 4= Q) g, ) o & 9t E = shhe] i E el A 9
AAEH AL FTF A EF9 B Ao = ¥ a1, Al gkl wfet
TA o A3 E g Qo) wdel = A A 2 ekek = 2 Hd) 471 9
% gt 7 A ¥ a1, Fol X A gt @40 3t O o 2 It EE o] 850
tl o] Bl 7} F= Al f )
# o] = 23 E 2 (paired spectrum) @] 7§~ 4 FH A H ot FH A 9 F 9 ETL

%

i

&

fij

nE

Ao g Ay, Axo = 23 E & (unpaired spectrum) 2] 7 -$- 3FaFH 1 9}
Aeke A & 2F (el B Q¢ 314 2] 5 (re-tunning) 2 WA SH7] 9 84
SPUAG FFIA] GAE FES FH FArE THE S USRS A4S
o] Fo] A ¥},
<NR 27| <>
[e]

NRO A & 7] X rof] g &slo] 418 alsh7] flsiA A A 2 g
MA| 2~ A5 =3 skt
A A& 7| 2] 3 0] A8k 5 7] 21 & &5(SSB, Synchronization Signal
|

Fo] Ao F715 w1, B A4S A IDE

S
S5 2 A7 488 5 i A NS T EdA e 57 A B
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[67]

[68]
[69]

[70]

[71]

[72]

[73]

oAl A o' LA o)t}

w58 Fxstd, SSBE 2 1] A E 2 12770 A HE Ao E A Fshe
PSS(primarysynchronization signal) ¥ SSS(secondary synchronization signal) 2
3712l OFDM A & % 240 7} o] A B2l ofol] A 3l+= PBCHE -4 ®th.

ko AJ 7 2 SEubSs Q1o A SSBE WU B/ Elo] SSBE 4418k}

SSB1= Sms & <F H o] 64 A 5E 4= 9l T} th=2] SSB= Sms A ZF U ol A
MEZOgE A5 Yoz AFyr, g2 Ao ALS 5= 54 sl W&
7lE= o2 B o= 20mse] 5271 vkt} SSB7F A EFHvha 7 sta AE S
T3 gttt Sms Al ZF ol A SSB A&l AR = =W o e F ke
ol 75 S71E 7 Ut & 501, 3GHz ol stoll A= H ol 471 ¢] SSB
W Aol 7FeakH, 3~6GHz7HA| o] = 3h4= T S of| A = H o 870, 6GHz ©] /-2
Fab ol A= H o 647 o] A& & W& AFE3e] SSBE AE S 4 AT

SSB+= ot &3ell F N7F 3 E W, B Al of 1A whe} offf & o]
S5 ol M o A2 Al &3 g Sla7E 2 flok

ghH, SSBi= F ¢l LTES] SSeF &2 7l glo] dl 9 Z9f AlE F-3h520 A
AEH A F=th =, SSB= Al 228 th o] F4lo] o o M HEHE 4
UL, FHS D& A Ddk= A T =]l Aol A Haeo] SSBYF X FE
4 glth. o]0 whehA, ©h-8 SSBE R UEHH sl T H S Y2 B
2] 2~ ¥{ (synchronization raster) & ©]-8-3}o] SSBE XY EHH o}, 27| HE5&
Agk Aol T4 Fakg 92 A B Al 2] o] e 2~ F(carrier raster) €} & 7]
2~ B = NROIA A5 A Ao E e, 571 s 28 & 7l 2] of e 2= F o] vlsjjA,
T3 HA o] HlA A E o] Qloj A, ddke] whE SSB A S A9 4 Qo)

@S- SSBO] PBCHE &34 MIBE €53 5= §lt}. MIB(Master Information
Block):= wido] Y EL A7} HR =) A8 d= 1w x| A] 2~ € A B (RMS],
Remaining Minimum System Information) & ~418}7] 9]¢ H A AR E 328Hsh)
& PBCH+= Al gE 52w 91 Aol A o A1 H A DM-RS A &9 9] X]o] thek AR,
SIB1S who] mUE #E 37| Y3t A H (] Eof, SIBl 7+ &8 %] A X, SIBL
CORESET| ¥l A, A g7 4 H PDCCH ¥ g2l e AW 5), &%
A9 E-5 3} SSB Atol o] @ XAl G H (7l 2]o] el Aol Aol SSBE] ¢ +=
SIBl& S|4 A%) 58 T8 7 Atk o 714, SIBl 7 &l A AH &=
ko] Al A A5 Rk o] Dol 7] Aol &5k g Ay A~
A xfol| A ARG E = AN w A Ao A i FA A A& H T o & 5o, #E
NA| 2~ AAFE g wl Al X 1 A 4 o] &= dlifoll SIB19] 71 &2 A
AR A8 5 v

# <7 3k RMSIE= SIB1(System Information Block 1)-2 2] w] g 4= 91 21, SIB1-2
Aol A F7] % & = (ex, 160ms) B2 = 7] A8 ) SIB1-S vhido] 7] Ay
MNH| 22 A2 E 3)ehi=d L3 W E X851, PDSCHE 534
T A o2 HEHY. @ddo] SIB1E 4l8t7] 8l A4+ PBCHE &3l 4] SIB1

£ offt

g
=
=)
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[74]

[75]

[76]

[77]

[78]
[79]
[80]

[81]

Aol AgE = w2 A AR, SIBLY 2AIEE ol AFSH =
CORESET(Control Resource Set) 4 H.&E =4l & oF 5&3} @S CORESET W o] A4
SI-RNTIE ©]-§-3lo] SIBle] Tt ~A|EH HRE SRlstar, ~AIEd K
w2} SIB1-& PDSCH “goll A & 5-ghc}, SIB1S A 9] & 1} %] SIBE 2
TR AgE 5 Qo wide] @ Fof upel dEE 5 gl

6 2 A7 A8 ¢ = A RS Vsl A e Wy A2 AaE
A str] 9 sk EU*O]E}

= 62_ 31-2 ].

tlo mY
é
o3
o
bl
A
o g
uv
ji=)
rlo
~
N,
H
10
HU
-
i)
1%
g
>,
i
:L
o,

[o]
=
X
[o]
e}

=

d

-
2

-

= PRACHE FallA 7| A5 o=
ol Al = 5ol BA 718 A
, W A3} 5-"(BFR, Beam Failure Recovery)E ¢ 8l 4]
ZA5-oll= v A A 71k Ay A 2 AxPTF 3o
Al el qlEol ek e MA 2 oS A%
o= W AA 2 Ze]iE4EAHID), UL Grant (4 &% =1
), A Al C-RNTI(Temporary Cell - Radio Network Temporary Identifier)
AC(Time Alignment Command) ©] 3Z3H= = it} shubo] ey A 2
Tt ol e B ES e A A SH AR 23 ¢ QLY
off, el M|~ 2] &2 2= 23+¥ UL Grant, 9} A C-RNTI “1&] 31
TAC7} o = ko)l Al a4 & e 57| flote] 323 o= ot Ay AA
P EAEA = VA o] FAlgE A A 2 L gl Eo] Tk E A
AT TACE ©do] Ak d 57& 24517 At A=A 23E = Ao
e A2 & PDCCH Y 2] AR A2 28 2}, = RA-RNTI(Random
Access - Radio Network Temporary Identifier)ll & 8| <] A] 2 4= )
Frast dy A2 FHE-E Falg S Ay A A S Hol SEEEE] ARE
Agetar, 7| A s o 25" d AEs P ol E 5of, dE2 TACS
HGA 7131, A C-RNTIE A3t} BE3E, UL GrantE o] -§-6fo], @de

ob Mt opx uEL
v it 2
p Sz
e re
o b
l‘ﬂ _1}1_’

‘

r
o
5

©
X

=

B

X
V]
b

ol

-

>
l'ﬂ}mr_ﬁ}mmlmmﬁ
by
e
o
il
-
ox,
i)

E R IO A > r%
%
% & (o 40 [0 g

e

g I

i)
12
=

L
o i
rlo
L
oby
r ]
’
% o

11;‘
g

-

& 2

d

>

=2

& oo |l 4 ¢
Mool o o
kl
rrerj&

B ool Add dlol®l Ei= AlEA A E HolHE VA5 a2 et o
A aEe A 7 lis R IF EehEof of §it

mpx ko 2 ke AR S A S 93 Y I v A X & Sl gk

<NR CORESET>

NRol A o] 8t 2 Al A D& 1~3 A &9 A o] & 7+ = CORESET(Control
Resource Set)ol| A A %1, 4/ 0}& A& A X 2} SFI(Slot format Index),
TPC(Transmit Power Control) 4 H. 55 &gt

o] 5 o] NROIA 3= Al 2= 519] 1412 3hu o}
5918} . CORESET(Control Resource Set)= 313 =1 #|o] A5 & ¢ 3t

| 9134, CORESET 7| 'd &
H
13b-F9h2 2F1 S o m) ghe), WS CORESET Al (k- 9= 291 o)) A 3}

>
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[82]
[83]

[84]

[85]

[86]

[87]

[88]

[89]

ol el 714 7+ Algal

= t] 2% & 5= 9lr}. CORESET ¥
QCL(Quasi CoLocation) 7} & A4 4 8} 31 “
A

, o] & QCLel a4 74 ¥ +=
= 2] AZE FH A 9o
olur® 71 ] whako] th3t EA1 S &de) 7] Y3k B4 o7 ALgHr)
gk L-H o] T},

L 75 3235, CORESET 3hihe] &5 el A 7l gl of o) o =& ol A
thokst AEj R EA T 5 gl o, A ZF =l Abo| A CORESET-S & tf 374 ¢
OFDM Al &2 A9 4= ¢lt}. B3k, CORESET-S 3= S| ¢l Aol A 7)) 2] o
WA Z 7] 6712 A E&o] w42 G o ¥),

A A CORESET-2 W ERARERE F71 4 AR W A A8 ARE 0

£
N
i
o
te
o M

N

T =

A4 A o] @2 RRC A 19 P& T3l 4] st} o] 9] CORESET 4 H.&

Falete] A% 4 ok

B A A o] A} NR(New Radio)® @& 3t Fo}= L), A B2 ¢ 2,
9, Y region), M=, AHME= Ao d, dolHAY, 57|, Z+&
2%, 74E AT T 4 WA A= A B dA) AMSE = v B

) AREE = ekt o 2 A d 4l

A, ook B Aol A= W) /A T b wE S /] F O /14
Apaoll il A st o] = ol o] Mol B 915 A1 W, ek gk ghol
B 7144 Aol 489 5 ek, o] & o, obehel 4 A hz /1A T
W) BAS Faehis shte] mEE oA 2 oR A ste] A Ao,
9 ol whel @) B4 S Fashs B v i Qe X GO oA Y
F vt

=, 2 7= A AP e 71 A5 ghe] B4l SRk ol e, ik gt
(Device to Device), AF°] = ® =1 5 41(Sidelink), 25 % &
ATt E3], ZpA T A A 2 V] szl M o] v 1E B Alol & A gE
H, -y AA o Mg, Al T ol v B4 F ol whe) thekst A
HEo 284 = Yt

of| & &0, PSS 2 SSS+ ZH7} vk 7k F 4l o)l A PSSS(Primary D2D
Synchronization Signal) & SSSS(Secondary D2D Synchronization Signal) = 8017}
Ao 485 4 vt E3, A<=3 PBCHO o] HEENAE JRE
A5t A9 PSBCHE, PUSCH % PDSCHS} 7o) Alo] =& oA tlo]H &
Agsh= A Y-S PSSCHE, PDCCH 2 PUCCH®} o] Aloj A HE Ada=
Ad-E PSCCHE W7 ¥ of 2182 & v} ghA, g 1k FAlo A=
a7 e Nz E 25, o] PSDCHE E-8l A &5219 ) ot o] 2] &t
gofof g = A& o)

2
o
e
bk
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[90]

[91]

[92]
[93]

[94]

>
el
0
o
ik

tH
<t

=

7HFJ°1 A Z el dA Fubg= 1o 2 A=
E gl =9~ 0HE i BWPE 7| Al5te] AWetn, 1
oIS, ool e o) 94 o T2 FA R
=2 7] Asko] A skt ol % Solo] @4z AL ohr
Ji= o] Hol2 9 EA], uj ] ol A o] ZF LA EA
?] 3t 7| %= = LBT(Listen Before Talk)E o & A4 3}, v} kst
A% B ANE 488 5 Ao 2R B AN E Y
2291 5G = NR 7] <ol 442 vl ol e}, 4G, Wifi = T} 3l

-

>0
m__i@

Mo oMo plr gy
g2 M 2 4
G 2

2o 2o op
Lz rlo 12

£ oo &
2 2 18

2

=
i

o
£
o
Ay
©
o
ol
=2
>.,

41 42 ok N
r.;nu r.;nu (i
O O d N
SIS ZE
E 0111
ot riN
o o

NR(New Radio)

3GPPOIl A 33} 214 Tl = A 41841 714291 NR-2 LTE thH]
g E dolE ASES Alastar, A3l E a1 A 3k ALg A vhe] 2 (usage
scenario) 2 Q -5 = T %3 QoS 2 7-Al8Hrequirements) S FHESA|Z 4 9l
A A 2 7] molt), 53] NRE th 4 A8 Av}E] @ & 4] eMBB(enhancement
Mobile BroadBand), mMTC(massive MTC) ¥ URLLC(Ultra Reliable and Low
Latency Communications)7} 78 & ¥ $1 T}, Z+2he] Al vhe] @ 8 § F-AMSH&
rshy] gk W o 22 4 LTE thH| #-<1 $h(flexible) = & ¢! -2 (frame
structure) 7} Al E AT} o & &9, Z+2he] ARS8 AL e] Q.= dl o] H ¥ o] E(data
rates), 2| ©] ©1 A (latency), 4! 2| A (reliability), 71 ¥ 2] X] (coverage) °l g+
ST AFEro] Aolsttt. mhebA, o] o] NR 7\] ~HE F A s Tk
Tl ZA7be] Abg AUl 2 QAN S A4 SR RIS 7] 9§

HWhHo 2 M7 UE i E e A (numerology)(e g. subcarrier spacing, subframe,
TTI, etc.) 71 H¥Ee] 4 2§35l (uninS &2 o2
HE] & 97 (multiplexing) 31 5= 5 2 A ¥ 91 T}

A o 2, 2 2 A B 7)o} 23 o] d (subcarrier spacing) k= ZE =
HE & x| o] th3]A, s} ©]/d-2] NR component carrier(s)% &l TDM, FDM
< 2 TDM/FDM 7|4t o = t}53}381 o] %] 9 3h+= 4 2 time domain®l] 4] €]
27EE G4 E :FLH gholl Qlof Al Bht o] /%9] time units *] ¥ 8F= ekl o &
o) 7} o] Fo] At} o] &F I 3}o] NRo) A += time domain structure 2] 3+
EHEA J‘L‘iii’ﬂ ?:] o thgk o7t ol Foj o, e A H S
7] o] (subframe duration)E g 2|8} 7] ¢ gt 7| & 7+ & & A (reference
numerology)f»’-_/ﬂ LTE®} ‘&Y %+ 15kHz SCS(Sub-Carrier Spacing)” F A AT
wh}A], 15kHz SCS 714} normal CP overhead2] 147} 2] OFDM symbols 2 -4 ¥
@< 3t subframe duration©] 4 2] H T}, =, NRo| A A H X 2] -2 1ms] time
durationg 7FxIth. @, LTE®} @] NRO| A HZ -2 o4l 7] & A7t
7] o] (reference time duration)2- ?-_7\1 AA Aslsk WA dol g A= ‘%] 9]
714ke] %] 3= time unit 2. 2 = slot 2 mini-slot®] 4] = 4= At} o] A3, dlF

it

é

—

rH P> J}d =
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[95]

[96]

[97]

[98]
[99]

[100]

slote 7-/d 3= OFDM 4 2] 7|57, y4k- normal CP9| 74 -9-, SCS4tell A glo]
y=149] 3k-& 255 A4 ik

oof uwte} Q1] 9 slot> 1470 9] A2 A El T}, Hgh, 3T sloto] A&
HF&k(transmission direction)®l] e} ¥+ 4l E£-©] DL transmissions ¢ 3
o] & ¥ A}, & BE Al E-o] UL transmissionS 3l o] 8% 71}, =& DL
portion + (gap) + UL portion2] e} 2 o] &= 4= 9lt}.

g 9] 9] numerology(Z-2 SCS)Ol Al A= gslotBt) 42 o] A 8=
73 ¥ mini-slot®] 7 2] ¥t} mini-slot 7| ¥-2] 4/} 3k g = Hl ol B &2 918
-2 7 0] 9] time-domain scheduling interval©] A 2 ¥ A1}, =2 slot aggregation=
ol /et E A vl ol B Al 918 {1 4 o] 9] time-domain scheduling
interval®] 7A€ 4= 3lt}. &3], URLLC%} £o] latency®ll 7173k dlo]H &
Tl skE A5, 15kHzF o] SCS4kol 22 numerology 7] HEe] 2 ¢
Tz A 2l ® Ims(14 symbols) 7152 slot ¥ 27| & o] o] Fof A %,
latency &7 AY S RESA17]7] 315 ¢ Qhvh wheb A, 1470 9] Al EE A E
slot 2.t} 4-& 422] OFDM 4 &2 -4 ¥ mini-slot2 4 2| &l o] & 7] HEo 2
URLLCY| &7 ALa& oA = & 2AEd o] o]l Fold = At

E= foll A A gk vkl o], dFit ] NR Carrier Holl A A 2 thE SCS 4L
Zt= 777 S8 A& TDM Z/E+= FDM 4 e 2 t-5-3}sto] <& <= 9
whebA, 2 2ke] B e A H 2 A 2 ¥ slot(S-> mini-slot) 4 ©] (length) &
7|HE S & latency & TAFEC] BEEof Hlo|H & AAlE W oh= Wt e E
ATt ol & 5o scsﬂ 60kHz31 7 $-, SCS 15kHzS! 74 92 o} Al & 7o 7}
14852 Fo] 57| uatoll 5 U 3sA 1471 2] OFDM 4l &2 &} 1}9] slots 740 &
75, sl 15kHz 7] HE] slot length+ 1ms©] %= ¥HA, 60kHz 7| §+9] slot
lengthi= 9} 0.25ms 0.2 & &7 ¥t}

NR-U(NR-Unlicensed spectrum)

HE| th ) gy BHE] g o] A9, oo AFAATE S A 0 2 ARG
A= A Aol obH el b =71 regulation Woll A oW gk AL AFE 52
NN 4 T4 ARl A8 8 o] 8] 7Fs sttt ol ol whe} v w5
& &3 NR A8 2= A5 Al sl BHS] & F3l o] AlFHa 3l
WiFi, Bluetooth, NFC & ¢] v} st 78] #4 T4 L2 &5 319
& F(co-existence) A o] T3k 3 A o] & @ sfr}. ek ZFZFe] NR A A =2
LTE A AF 7F2] 3 (co-existence)©l] T 3 A &= 34 o] &

ool wPE‘r Hluﬁi oS 53 NR A8 2 Al A, ZHZhe] 4 A
el M S8 FES Yoty & v Vlwel a4 " Y
A Ad = Aol 9] 3h4] @l E(power level) S

]

Ot

i

=}
Ot
O
I

Al

Q 04

O =
AAste] s FAHE =& ) e]o] o] AE 7Hs o 25 k= LBT(Listen
Before Talk) 7| 5Fe] S-A 2 d M Al ~(access) W22 X 43 H 27} ). o]
Al uds g EA T =2 g7t o £ A
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[101]

[102]

[103]

[104]

[105]

[106
[107
[108
[109

—t e e

[110]

Z R EFo|L thE A Aol o ) AFE U A5, A E oS B3 NR A
Aol Al oFg WA € 7hsAd o] vt whebA], vl HE] o 98 B3k T4 Fal
M2~ HWE g9 S g T B4 A H 29k D] AR AFTE 298 Q
BAo] eksir},

53], NR-U2| 7, RE=A] )13 th 2k 2] CAE F-3lf SCell2RF B3] o &
A3 7]Eo] LTESF &2, ¥ W3] o9& PCell2 3}+= 5 #(stand-alone)
Alvel 25 A e 5= Q) o] A9, sl vl ws] o 98 AFE-3hE Aol A7t
7= 745 A 22 ko] HAYE 4= Qi) o] o ufg} NR A 1| 2= o &l 2 A gt
QoSE A 7] 7] o & Al 7F AT 4= ql T

R P
whebA, B Aol A= A 2 T2 ol $41 A3l o] 91818 7] Aol
THE 5 YR 7] Y8 o] BE AR E S35 o] B 7] X

% el 7] roll el A A S} B A A oo whel 7] X 5 dhre] Hlo]
%4220 A9] 9] §1910] LBT A ofo] 2 ANA wi= FH 57 9] Aslo] g2
ANAE GAH o7 TReLe], F% HolE AES AT AY FFL
ERAOR Fa% 4 ol B Aol N B e s FAAE A4 B4
5 Fola, 5 BA A4S P TR ERHOE B FAT 5
21et.

Mg el We 2 ¢14] ol 4 NRS 7] E0.% B 2| oo] tha] A s}
12} o]z Aol o2 ¢1ah A W LTE Fi= I vhE 541 o) 4] 2 o
WA= B AN AR S Qo o] ek B A ] o] E Tk T,
B A= WE] U)o S AbgaHs AukNR A 2 7] Gol 5 44 5 qrk Ea,
BAA I The ) e uw s ool FE 8 F sl o Aol A ALgE 4 gl

=

NR-U LAA: NR-U in "license assisted access" mode where primary cell is NR
licensed

NR-U SA: NR-U stand-alone mode

ENU-DC: EN-DC where SN(Secondary Node) is NR-U

NNU-DC: DC between NR licensed (MN: Master Node) and NR-U (SN)

o] slol Al A= A Al o 3= NR RRC 714 1 3GPP TS 38.3310 4] " A| €
AR Q4 B ZEAX ] -GS F3S = Sl 2 A el sld AR
S0l ek g ol of vl LR A Al theh W go] E3FE A Frete

TEF A A WG] B A ool @175 0] ALGH ALt Ael 91l
49 5 Aok
obehol A= A% d M S| B FAAAS AL flaA FEE A
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[111]

[112]

[113]

[114]

[115]

A B AY AR S AY AH B Se) G0 @) o2
ol Y 4 A% LBT 5 5 00 5 ou, s 251 )
ALE 7 o 25 3dE 4= 2) = CCA(Clear Channel Assessment) & 2| & 2H&

AR E?"J@E}. =, 5] 1 9 AL 7hs o 8 el ohedst Al Al

7]%0] _Hj:ﬂ]}\]oﬂ = le_g_rc] 2= 01 ou:] jHL‘] Al /\1 7]1ﬂ40ﬂ ;q] 3o oj\q_

ol&e, B Al ol A= v dF o o] PCelldl] FAHE AS-E =40 R
A s, PSCell B2+ SCellol] Tl A T4 = &= 4 ol &= & 7/IA| 7F A &2 5

At PCell> W&} 7] A= o] RRC A2 & Fal st AE ofn

PCell} | whibol] 27121 Q1 F- A2 & Al Fak= As o 7]

SCell T-ol4] PUCCH A% 7] 5ol &3 583 A& ofu g} b2
7] h?ﬂrﬂ of s 01 0}04 RS *63%? 922111, o] 7%

SCell 701] PUCCH Xd% 715 ?Hl gk PSCell®| 55% = 5 Aot FARH
G S B2 o] VA 5ro] A F ek AR S ol &5t wd AV EHEE
TAAZ 7 ATt o] 5ol vk ~F 7] A 5 o] Al sk skt o] Abe] A at
Alv e 71 A 5ol Al F k= et o] ke Alo] wd AYEREE AT

UTH wE2E VA =o] & ol 4ke] As o] AlFsteE Aol sl & ol
A8 vl 2~E Al 715 (Master Cell Group, MCG)E 7| A gt} Al A 2] 7| X = o] &
1789 A2 ddol] AlFat= 49, Al = ol e A Mg A
“1%&(Secondary Cell Group, SCG)Z 7] #] g}, SCG 5 2] 4l PSCelld 4=

(o]

i

3 RR

s, RRC 12 @] A & =1 41 3j(Radio Link Failure, RLF)= th-&-3} &
d5-oll A4 5 At
PCellol] thal & 2] A1 5ol 4 N310 214 2] 21 00S(out of sync)E =218

S T310 Blol W & A 2Fgkt}. vESF T310 BRo| W 7} & 4152l %cg_} 3]
PCellel] T3l &) Al S ZE 5 N311 154 21 IS(in sync) & 21 b ok
&) &l PCellol] thall T310 Efo] M E A A] g},

o] 9} &e], T310 o] o] WhE HEi= MCG MACC 2L E] Al A~ FA| =

A A O, 3= MCG RLC 2578 A A7 E G0 =2 AN S

o T MCGolA 74l B A& A&t g i s £ "=

AAE A= A5, AS AT B[ 7L e[ o] E¥ A] & ¢kthH RRC IDLE

el R Sojit) 28R o e RRC A ALY LA A E A g
A< gk ule} o] NR-Uo A = LBTE A dlof 317] wit-ofl 74 A deol vj gt

N2~ Bl ek = i), o] ol whek AA 3 QoS S W= H ol H
Faalol e e 4= gt 53], s g Alo] ZAE 74 9-of = LBT 2 o 5=
A F74e 7 Ak o] A9, A H A Ao AR AAE ok EiE,
A el ede] PCell T F Ao w5 AshE Aol A ol Fa Al
AELE A Add = v
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[116] A of| & 5o, 7| A Fo] AE2Q LBT A | & Q18] RLM 7|41 & (Reference
Signal, RS)E ﬁ%o}ﬂ 8= 4 @o] o] 5 00S®E a1vdtA] =tk
LBT A 3ol e} F g A4 3] A& Algko] A AE 5= ) =, 7] ]%O]

[117]

[118]

[119]

[120]

[121]
[122]

[123]

&2 ol LBT A3 & 18 RLMRSE A48} A| &£3l= A5, @do] o] &
00SE & gt}, viko] T310 Elo| W & A 2FE 4= qlt}. “18] 4, 00S °]F
EEA 71 A=l LBToﬂ ] F8F] RLM RSE A 4:3hal whido] o] & A5

&= Aol A 22 LBT 4 3l o
upef A A Q1 HMH Zalo] oekdt A sto] WA S 1 Q) = LBT A9 &
wHbo] QOSE ¢12]3FA] K-3F3= 7 $-ofl RLFE A&8li=t] A|7lo] A 4=
9o, 00SE <145t ekt k8 4 LBT 44 3o W} RLFE 45 3H4] %3tal
2ol QoSE WHEEkA] sk 4= gt}

T2 o & So], vhidto] LBT 2 9} & RACH Z 2P E-S& A 43514
A AE AL, 7] A5 o] LBT 2 3] & RARE A %:5F4] 33 A A5 A
LBT A 9| 2 MSG3& AF3HA X3t 450 A% 52 AAE F35HA
ot ] wito] EAY Ao wE Ay A2 A E sk Al gEo]

)

fu
N [-‘_>|~L_]

@ol 2 a8r) webd, AA A =4 92 5] AEo] A= Aok
U2 o) Z Sof, gido] LBT A3} & 1% 21 o] B Aol A 3ol e}
RLC 23E| 2] A 4% ol m2ai] 711 2] Azko] Al foms T4 4=
A5 Aol Alg 5 9

ol ¢} o] H]WF v & & A}-8-8}= PCell 1= PSCell 1= SCell 9] F-3}7}
Z7FEA A A o] s A -olli= 22 LBT A o7 2 A o= gl o]
el Falo o T AT AU AAE AR A

AAZIch wrebA], w4 Aste] wE RLF A% 5 2-S LBT/HAE
T HoAM Au| = T Al ST = 3l S,

Aahel el A LBT Ao 7k 245 A ghehad, whd o] 41 & =1 A o)
Z ARtel A s o] Mul s Fae SV A 4= 3t
o

Qi
éé

42

oY iy
e A, ol
o3

olslol| A= o] e &t T A A&l dstr] HallA b= Aol mpE it Y
7NA = F2E BHS A Ese] At

582 A AN oo wtE vt H g A Ey] Y3k ot

%82 Fxskd, ujH s oA B4le ek vt A

W= S dolE & SAekY] A W s B Ao oA AY
A5 A E @RS BAZ R AT S 2EHS800).

o ol 2, Wik u| S| ol A Y ol Bl B A% 5] A
4= vlolEl M-S A3l Es o FAAA) ALY A F A
T4 AT Gk AL AR AE S4S AL LBT B2 T 5
oAtk o714, Y A Aok @o] FFY L ol AEL 913 Hw )
B FAADNA AL NG R A dolE AES AT 5 gl
A 9-2 ot 2, Y 4 f A9 LBT A4 2 o u % 5 gle}

Samsung Exhibit 1005, Page 63 of 93



A,

[

] T

=1 tlol ¥

31 9

]

PCT/KR2019/010844

A

A~
T

il A1 A] € HH

st e

=

=

[

Al
=

LBT

[e]

=1 ol H

|

T

}

2

7 212
O

Al
=
2

ks)

18
e MACe] 9
] o] & o] A

o] B E = PUSCH A %9

Ay

el
ol /(ﬂ A~

=

WO 2020/045920

[124]
[125]

ol

S} 2= o]
= PAA

B

= HAE T

5

v
e
=
<M
4r
ﬂmH
ga

™
o

}H(S810).

v
e
=
<M
4r
ﬂmH
ga

™
o

[e)

=

A " A

)

P}, wheb, AA A Q1 LBT 4 of 9F

T

Ho]:6

[

4

I

)

o) 51527} 7] )5t ]

o A
= T

A}
2}
Al
=

x
=

]

1]
=

Lo

golelel 2
8] 1)

ol A o] A

)

_(H

[e]
RN

sk

=

=

)

B

44}

A~
T

A 2

v
e
T
A

T

[e)

=

A " A

)

Aol Slp7E 71 A= 9

x
=

]

1]
=

(consistent) 3
o A o A

)

-
-

T
T .

Q

%)
44}

—_—

37714

—_—

N

A

=71

5

1A=l A

1]
=

Fd, A

ks)

= +1

=1 HlolH

}

<

2

Samsung Exhibit 1005, Page 64 of 93

Fd 7] A= 0]



19

WO 2020/045920 PCT/KR2019/010844

[130]

[131]

[132]

[133]

[134]

NECEEREREREEEREESEE R e
R e L EEE R REE e R
T = eholv) o] mha miz bR El ol ARk WS AL A A& A=
W S gl o o, Bke AU dlole] A £ 910 vs]
AR N el A% A A Fol Ashshz 45 714 T 0] oA
g5 eholo 2 A el ol 14 NE 1 EEE 1 o] ol A1 1Al
o3 FAE A A GOl 5 ek i are MACe] o8 XA "
LEEE R ERRERFE R e TR R R ES)
oA T ol M F AN T 5 ek o F, BB AA Felo] A Bk
Q1%she] u| 5] tho] T he A ol Auhste] ehol 7k
RRHE AY A0S AR Bedh T GRS JFY oy AES
gk ul s o] FAAANA A ol Ao FEel e
Z7A17] a1, FHe el 9] ghol 714 Fel) ol s 74 ;
M Ao Bt 3FY el 4ol E A
ER R E R E R B R
Efol iz} mhid wjzkA) 71 EA 5k A1 A e
S ulEs] o] FAAL] e AL W4 Ao 2 g dteh o 7] 4 NS |
iz 71 o] 4o ApelZR F| X F ol o] o) T4 E A A G ol R S e,
Ei R /| FAE A 780 J|FNEI FAEA GO A E ke
F7PA71L REE g0l AT A U YARE wFS B
Hlol el =218 9@ ulw s oo} FAAAe] Bhe AL 1 A
B AR THE o gl A S BESE 49T o] B 5
Agatgl ok, dARE 2obshs AR $Ael 489 & Ak £,
DA AL W& Ao g waets] A% 2 ghol 9 FE Ua, AW 4
Aoje gast] A4 g goz 449+ vk A
B9 QAR Z27sH A5l AY WS )z ed 5 ek
of S]ol %, Wik obelol A A shz vhepak Ay A A do] Bl uhek AY

o
ofk
dﬂ

)
ok
-

rﬂ
1o T

Z X oX

L

z B 40
Mo\
o
=)
b
ok
4,
2
()

-
o
r2
Ipr
)
o,

10 g
(e .
SR
0% rlo
ot
s
Eni=)
S mtm
oo
4y >
>, Ol
K

)

T

o o
k)
Hu
o
o
&)
i)

=

—

=
W AR HE A AL AT O GAAF ALY S %

We uws] te] FAAe] e AY BE AN R, A0S
Aol w2 Aol B FARY] A FAAZ A 19 L AT R
A%k,

AE Eo, AT Al 1d &, A F Sl A ofsh
Fr AE,RSSIABE, Ad AF A9 Sl AR, H%—i%ﬁ%%‘ﬂﬂl AR, Ad
Ao 5717 AR, AE Hf A AREARR, A A
r%ﬂxﬁiaﬁaﬂﬂzﬁiﬂuﬁ o) 2] =) &t @%Efﬂ
AZ 5hE Yu 3 Hol = shte] YU xS ok wiz, AAAF

A1) gAY

4

Samsung Exhibit 1005, Page 65 of 93



20

WO 2020/045920 PCT/KR2019/010844

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

2 RRC M| A1 A], SCG A 3 4 B A 4] Be= A A B Al AL o gl

A <4 A 97} PCell(Primary Cell)oll A 22 %] RRC 14
 HIAA S 7| A 5o 2 Agsle] RRC A4 A2 A5 A&t
Ghe A A2 2 9] 7} PSCell(Primary SCel) B+ SCell(Secondary
Cell)ol| Al A =¥, SCG(Secondary Cell Group) 2 #| A B WAl 2] 2= A 3] d H
H A A& 7] A= 0 & H g3k},

L
ji=)
rlo
24

A AR AT A1 E S FAlEH, g e E
A A8t AL, RRC A2 AdA S A, Az e A AA & A/F7T 59
TS AAIE G Q) i, VA S Al A AT gk v ] o o
FAAL S WA 5 Q) ol & B0, 7| A 72 v e ol g9 F g e
E=AENEE BASIES AAI 5 9t}

50w A Ao wE AR A ol g Ao S, VA= T2
Agatr] 91§ EH ol

95 2, vl e oA BAS ks VA2 Al A4 A9 E
ARsty] Ak etolw b2 H F Aok st ARE gdE AL
GHAE T 5 A THS00).

Azghue) Zo], G2 vjHE o kel g Ad AH A E

3

A H = Bl v] A1 L e E AR F Hol% shio 4RI UE A58

F otk A WS WS A A Pui A2 g A 5 419

R REEEEE Y P e =S

AL A% AoNE 24 98 AR 58 Fxstel 2T vie} Lol
ol A o] ulw3| he] Ao ha AL o)

7)1 A =2 B3] ] TR A e A o] E Al R E
TUE 3= GAE 3T 4= A thS910)

g, 7| A o2 whbo] v W s T o] FAx S o] &3] JEE A HlolHE
AGet s FAA S o] &eah 4 Q) gt Sy v e o o
AR tElAd Ad A/ AEE S, Ad AF AN E LRSS
ATt 71 A =& whdol] &gk vl s of o FA 2ol A AaFE A H o] B
F21E BUE gt ghok, ghdo] g TR o A Ald A foll Aot
35, 7N A& A A ol H & FAlekA] kot

whbe 1 88 Fxzdle] Aydt T2hS Bl AlE ARE Alwska, Al
& A o] 75 gl 4 9l

A& Ad A& AR ddo] shdsle] AL AT A 1Y E S
FaletE GAE Al 7 A ThS920).

A o 2, k2 g A wo] B HMES g uiE] o TRl o)A 9
Ad Af A Sert QAL ES ek A9, AE JE5 AR Aadd

Samsung Exhibit 1005, Page 66 of 93



21

WO 2020/045920 PCT/KR2019/010844
p=g 047]*1 AA RS 71 A 7ol o aj A F-A B AL, kel H g FAAE
Aot =, -2 A 55 S(consistent) H'E H - A7t G A sEE A 9ol Al

[146]

[147]

[148]

[149]

[150]

& %‘_JHE st 4= gl
02 o 2, k& v s oo Faxpdel Ao A AR A afeol A =]
TAE = g o] b e 7R H O dAIGE RS AL Al & AR
ksl 5= 9t} o B Eof, v AE e I HolE AES 93 nHE Y
Ao A N H | A2l 2)d Aol Aafjste= -9 71 Al =l o] 3 A
T/ Bo] & A gkt o 7] A4 N& 1 B 71 o] o] Al = 7] 4] 5o
ofal 7 E AU AL Beol/7 A E o vk B @S MACe] o3l A A"
HIW & o o o @ = A ol A ?jﬂi Ago] A E &= A 71 4] =l
olaf Al T ¥ Elol W& JIAI S 4= QlTh. o] %, whihE A F ol A Eet
A&ato] v B o o FA Aol ﬂb&zﬂ = @%Oﬂ 2 9jj 5Fo] Efo] 7}
2¥W Y & A2 Adet £, dee
gk B[] o FARpd oA A d ﬂvfﬂl Aofet= 49 7hEH 9| dhe
F7FA 7158, 7heE 9] ghol 71 A =l e A -4 | A A gk v Z
A E et} & B A Mol A = THEE 9 ghol AARLE ThSek=
£ o E 5o Ao, QAR S 2dek= A9 FdstA A
LS QAREE A A S A9 E ddstr] fg B ghol E

f
[‘O
r 014
o% |
dﬂ
=
v
2

X 2

M 2% YO ox pA o
oxl T il —o JW

=, :
HE AN E ddstr] Ao Ao gtoez dA4E a5 vk Ao ghe g
Y= Aol dAlgE 23ete Aol Al S AR ddE 5 doh
2 v s o AR gk Al S AR AdE, Y f S
Aafjo] k& A2l F2H& ] AdA FoAT A" S VAT S
x &gt
o & 5o, FAHAT Al 1E P, A FEol Aok F Aol gk AQd
A AE,RSSIAE, Y A ) sl AR, A Ai A9 vs& AE, A
A A AS7IE AR, AE AR A9 AR, AE A A VIR R,
Ao A AR, g xE A ABR, A Gl A A AR, HEN= FR
LG E fE AR 5 o= o} o] RS X3S 5 Q. o & 501,
7)1 A Sto] alat= A9 A Z Al 19 9 RRC WA A, SCG A 3] 4 B, W A] %]
iz AR WA AL = Sl
A o 2, dhke] A Y < 29 7} PCell(Primary Cell)ol| A WA B, 7] %] 512
RRC 914 A4 22 WA A Z 524189], RRC 914 AA A A= 7| A ekl
e o2, gibe] Al A4 A3l 7 PSCell(Primary SCel) FE+ SCell(Secondary

2
Lﬁ,‘

1% A9 9 s, diel] A= o n &
437, Al 4

2
A8 AN 5 900 L AR A B A1) P o8 b

i)
i3
rE

Samsung Exhibit 1005, Page 67 of 93



22

PCT/KR2019/010844

WO 2020/045920

a3

=1 tlol ¥

star

F ek = ol E

D

2

108 #x3std

-
U

[153]

bt gus

D

Efoln] 2 74 B F Aol

A THS1000).

= Ejoln]

] AFE-+

Al 2~E AR\

5

e

= I=
=

o]
AR e AR T Aol =

[154]

K

A A1

Al E
= M

2

=
=

Fibel 4w

D

3t

A ks Ag

o =]
He 53

1]
=

714
i A5 E2he

[155]

ol
N

N

jruzel

Wi

T
T .

2

7

=
T

g

]

o o
T

tH(S1010). 7] A =

?l_

ol A

2]

ol

o
T

Ot o_H
¥
. x°
) X
e ey
i "
‘q «
-
Tx
B0
0 T
A
o o
= o
o=
oo
Oy
o ar
T =
gy w
C
I
53 5 o
T NT
F o
A
i ol L
BT
F o

A= A AR Aot AEsd, w

0%

-

0

&

ol

o

& 4= A TH(S1020).

B

A~
T

[158]

1]
=

HA 74 LAgE b= 749l A

5]

5} 5157} 712 F )

(consistent) # g A A = 7+

=

e

0. =

o]
AR

A~
T

1

k)
=

v
e
T
<M
A

e

3
el
= of
o X
Al
5 =
i ol
X

~

T
a

ok

EacER IR

D

7| A =0l

Samsung Exhibit 1005, Page 68 of 93



23

WO 2020/045920 PCT/KR2019/010844

[159]

[160]

[161]

[162]

[163]

[164]

U2 o =2, g2 B s of o kol o] Ad A Aol A H o
T/ ¥ = Erol v o] bR = TheE o] AAIZ RES AL A d A S R
Hbed ¢ vk ol & B0, N o AEAQ V[EA = 41 7] 8]l 7[EN =7t
T A ol @2 Blolw & JfAI 8L, Bfol v 7} RER E wf 7hA]
7SN 27 A E A o HgE A vlol B Al f1 3 W o o
ARl gk A E F & Aol 2 A o 7] A NS 1 B 1L o] 49
Al TN A ol o o A E A AR Aol o vk e e E
712Nz A 7180l 7SR 27 A E A o THeH e S7EA 7 AL
7HEE| ghol 71 Aol olei M A | LA Dok 5t A v o] E
Thle A RS o] FAAel g A A A 2 gt F
A Al M= 72 E 9] kel A%

A& st
g & A9 E Adety] 918 E
]

N

i
o4,
ot
o,
2
o
+
i)
]
o
ou >
o 1
k¢
offl
©,
of,
=
!
oo i
i
>,
o,

i
ji=)
ro

< u s go] A Aslo] ek A A4
e A 54 Saety] A8 2497
.
250 A A1YE e, A el Aoe T
H,oRSSIZGE, Y Hf Ao sl dE, AL A7 Ao vl 45, A
A&7 AR, A
TEzéi%leo']—'—— =]
A3h= A A EF AN 2d B2 RRC WA A, SCG A 3 A B v Al A]

>,
o &

o 9

L
o
2
i)
rot
:‘xé
e,

o

—

>,
£
N
=~
o
[

& do Jo
Ho > oX
el

N

i

W o
o

[

H e
S

MO W o o
X,

e
2
it
2 g
g

s
oL

>,
H
ox )

d

Fol A A& A 3] 7} PCell(Primary Cell)ol| A BFA &), 7] %] &
84 MAIAE 4lske], RRC A2 A2 A& 7| A gt
A9 A £ A 9 71 PSCell(Primary SCel) 5=+= SCell(Secondary
Cell)oll A A= H, 7] A =2 SCG(Secondary Cell Group) A 2]l A 1. W] A] A] 1=

= ) a

2

A

O

i
yic)
Lo,

o ®
it =
£ e
Homd

-

VA =S R GRAS Al rd " S Alsh, dde] AR E
AJATEE 7, RRC 1A & A s, Al2ie e A A A3/ Al/57) 59
FAE AN Qo B, V1A A A S A el 7E A e a s o o
FAAR S UGS S5 QU o5 Bof, A= HuE] g o] o F o E
EE AENES WSS AN S 5 Q)

Aedt a7 A =) oeir === Al AR Ao EAel] whE Al
< Al A2l gre] Aol E ot ol A Bt dAlshAl g gt 3
ofefoll A= floll A Arg gt AAjoll o] Al A ol 2} F=71H4 91 A A el &

Samsung Exhibit 1005, Page 69 of 93



24

WO 2020/045920 PCT/KR2019/010844

[165]

[166]

[167]

[168]

FAEHA g gty of el A gt AAldE Ao R EE e
ol ofafi A wd R v X =0l of &) =3 E o vk

ol#oll =AY HH AN %=E LBT 202 7| A5te] Addstar, A A
A9 5 LBT A o) 2 7| Al8te] A st &, o] = Ao HoE st sloz
A< gk upef o] LBT &2} o] 9] ol H| W3] ) o] A& o] & widsl= 52h&
theket A A Vlso] B A8E 5 v

A1 AN ANE AAS GEIBT A AE 58 a5 Ay A& A=
ghetali= W,

A dE Fof, A2 AT H A HAE A& Alol] 7] A =0l o] slj 4] A Al |
AAZE A= LBT A E AEatd, Al J& A Z2AAE /NS 5
ATk A &, RACH ZUE A4, MSG3 A4, =4 ¢ ¥£E A4 RRC 92
A4 i v A Al A, = QB T RRC 912 AlA] i WAl A] A4 SR
A% 2 BSR A% 7 3t o] o] Ali1d® & A EehE A 9ol AAIE AE
YU LBT A9 E A2 4 3t). A= (PRACHE 53 MSG1 A%,
(PUCCH)E %3t SR A4, PUSCHE 3 VSR YYEE ASE,
RRC &4 A4 &=
A%, BSR A% 5)> @i 75
A E A A F A4S 538 PHY A 49
kol A FRA[E] 7] wFol] 7] A& sl A
upebA] Y 4 A= A 43 MSGl A4, SR A4, PUSCHE %3+ A4

el A4S 5 ek,

do
do

M}

A}

T QH T RRC A4 ATA g A=

Tz e oo gk A NS A Ao X AE A AZE Wi LBT
A E AEs 5= 9ok A o & CSI# £E, HARQ ¥ =¥ SRS A3} o]
71 A=) ol &l Ao Bl AISol ol ¥ A AFol FaE u Ad A
A E A& 5= Qo) UE o & CSI 2] £ E, HARQ ¥ =9 SRS A5-&
VA=) o A E o] Bl AlSel odl H A Ago] -3 E 7] wliE
NATE G dE A A A A7E L 5 Aok olof w7 X 52 s
B AEe] Ad A AR ALFHA E& A Fol= o5 & S

2}A CSI 8] £ E, HARQ ¥ =W, SRS A & 5 5t o] Aol th&h 2 d

£ AEsted LA g2 Uk dE =
20 Y A A E IR ESH] A HEH S SIHAITIA S
th = sl A Aol A g MSGI A<, SR A%, PUSCHE &3 %
A HH Aol st HEF AUk ofol whe GRS Ao R
& 79 "(e.g. RACH, SR, PUSCH) A & 7 & A & sl AT = e
)
=
R
Al

2w

AT AFE A NS E=E AEehi=d 3ol A, LBT 542

[e]

I

= =

o] LBT A o] & A&3H 4= v} b2 A= LBT A 9 sl57}
(e} = /E)

i ok

Samsung Exhibit 1005, Page 70 of 93



25

WO 2020/043920 PCT/KR2019/010844
AEstd, ol & s dstr] A ZEAXHE AA D = vk A H S5 A E
Agstr] A3 ZEAIA = A =34 Hﬁ]z/\]lﬁaﬂioﬂ wpE LA A

9= 3GPPo A Ao ¥ RLF H 2] ZE2A AL 5= 2
[170] O dE 5o, @2 513 A LBT A9 & 743?0}04 Ad A& Al A&
g ZEAAE WA 7 Ut o] & 01, NRel A RRC 12 v
RLM(Radio Link Measurement)-2 9] &l] AF-8-5¥ = &2l A 7}5 3+
7= Z(@H A A9, RS)S 7FA AL A = 4= vl RLM RS® SSB 2
CSI-RS T Aol & 7k ARE-=E 4= 1t} thgh, NR-U¢ 4] RLM RS+= NR¥}
o = ot o & Eo wiA E A8l AR S 5E T AaAT17] A8l Rel-13
LAACN A DRSE 4ol gk A7} o] vl s t ol A o] RS 727} Eepd 5
Atk 1]}, NR-U°|A] RLM RST-Z27} &2} x| o] &} &, NR-U°| 4] RLM RS
AEE AslA 71292 LBT &2h& e &l of gt} vk, 7| X = o] 54 vk
o] gk RLM RS 9] A% A o] /A E5/A A& XAl 8= A 5, dd (9
B A5 AN AL Aol H/H =5/ ol RRMZ A /RLM S 53]
1A= o] LBT A & FA4 3 = ATh LBT A 97t 598 A A3 E op7| 3
BLER =% 2| 7|8l Zlo] of7] wiell LBT Ao 5 O0S = A A ¢k E 2.7}
U= AZ oA 7, A=t H}Q‘r 7“31 I ;}LBT A= FA-Ea A E
A AA 7T A HlolH A
[171] e} RRC 12 v

o ol-}
mlo
rE
E

>/
_ﬁ

Nﬁﬁ$§§§wﬁﬂgﬂ@&ﬂ%&E&Mﬁ%ﬂﬂ%?%QﬂﬁﬁP
ZEANA EdA 272 7] =0l of o] A AT 54 AlZEJAEE F<k, o9
79k W= LBT 4] 315 1= LBT A9 &2 Pa sk 2o na 5
9tk /L ol et R Al Ee)7] 271& 7] ATl o8] A AE 9ol
AAZEE H= AE A F-(Channel Occupancy) A Z 0| v 7] A =-o] 98] 2| A #
57 A2 QUEDE Bt Aole] AL W A AR AEel o) wEa
5 AT R/E= o] LEAA B 21E VATl o8 A A€
9ol o] AAZEE W= RSSI AZ oI, 71415 0] o) A A8 54 Ak Qe
st Aol dAE d= RSSI AEol o e 5 gl

[172] ol o], sy el 4 5o wke /| EAEe] A o i 524 A7)
52 o860l LBT A% A5 - 90 T, RS LBT AA7} AFH
12570 elal A 4415 Q7 gk = QTE 5o AR E ol gkel A A%

- ] 51 =
A9 & Ast 4= Qi)

N
N

[173] EOE o & 5o, 7| A2 @idol] S5 shrfo] 1] Ao 43k
BWP/AHMEE Fitato] 2 slr] 9 gk A A B E vhdke)] X A8 = 9l
) ar 71 A8 vrdo] g BWP/A] Eoul = H 2 BT A3 & -8 A
FUHHSEE A4 =) 9o Ad &5 Ay AHE VA 5o
FJJ‘%‘HHBWPHEIHE%NWﬂEE E3ES = QlTh o] of whet dhke
JIA o g A H Aquals = BWP ¥ Ald HE5 A9 E TEe] A A S =

Samsung Exhibit 1005, Page 71 of 93



26

WO 2020/045920 PCT/KR2019/010844
o]
AR
[174]  E 2 o B Sof, 7145 vhke] by shite] AW Ao &3t

[175]

[176]
[177]

[178]

[179]

[180]

[181]

BWP/A Bl = 2 CO Z/H+= RSSIE 7834 S5A3817] 98 dHE o

A A 4= Qi) 1] Al 7| A o whdo] sl BWP/A Bl = ' Co 2/E =
RSSIE -8l A S48t 25 14 )
ZIA o & 2 e vl BWP/AH W E E A HE F3513 4= 9l

LBT 2 99| A& wpe} @b& A d 5 & Aol & sdsta, Ald 14 A9
Aol A 4 Aol A E E3Feh= A AF A 1L ¥
T AUtk

A 2 AAof: 7L ¥ F/E= Eloly 20 = Q& Al A=

A dE 5o, LSBT A E A A H& Aj(EE FALE A AI)HE
dalr] 8] = Ag JE AR Qg Au] 2~ FEA S Al gketr] 9 E
£4 7L E(COUNTER)E W42 w8k 5= Qi)

G2 LBT 24 T3 & 9 ¢ L2 A A7 7| A1E o) 7h2 B & 12 AlE $k
A o 2 AR FFH A DS Aol JHEE E 1R A" g WS MACe
ofall XAl BH3| )Y 8 A FARY Aol A A2 P HAFol
AAE = A MACS 9 7HEEHE 12 A" ST &2 o 2 49
(MAC)el 23t v H3] o] 7 FHAAY Ao NEZE dda A%
AAE FAEHE B8 AT (PHY) sl 9 7He B & 12 M ' gho), v g9
28 A41%)& LBT A & A&l (MACOA == B Al A) 7 H &
19 S7A 70T o] MAC/E 2 Al 5) sl 7 E ghol 71 A=l
ol gl Al H LAIgkel =3t o] & 49l AT (MAC & RRO)E A A& 42
ATH e BT A ufjol ufg} ¥ 7 %= 7h2F gholl wet Qg J4 A s

ot

i
o

C:
i i

.

X!
of\

e’}

i

U2 o5 5o g BT A& ol Ald A& Ao E AEsly] g8 =
LBT A9 & Q1gk A1 8] 2= A LS A gtalr] 9138 574 efol & wel e 5=
o]ﬂ.
PAA .

o 2 @t A 22 I A A Aol Blelm & A2 dE2 MACe
of sl XA B3] the] A A FAAY Aol A =22 ™ A dgol
MAH = A5l Bl E A 2t g o2 92 A9 A (MAC Ei=

RRC) ZZ A A 7| Aol u}e} Elol W & Al 2}etr), ehd (o] A9 Al S (MAC
IE= RRO)S o] B8] A0 2 LBT Aol ) A&/A =/ UE YL
A

=]y | 5)& LBT A F(dl o] E] $4 1=
AE AEstHET A4 /I A4 u[ &0l LBT A 3& AE3HH), ol &
o] A A S o2 A A g, ko] A9 A5 &l Elel W & A A Sk
qhof whi bk o] Ee] A 5ol LBT A3 & A&t H (e
A &4 /A A B Fol A LBT A 32 AE38HA] X3H4) efo|7F A& F<dh

Samsung Exhibit 1005, Page 72 of 93



27
WO 2020/045920 PCT/KR2019/010844

EE WS Eo| W E AA Aot 5 A9 AT o2 A AR 1 QlTh vt
MACo| o]l A/ A vjAs o] dal = FARY Aol A N el o140l 2d
el A o) st oT7H o olaj A - H Efo]m & A gttt o 7] A

1 == 1 o] /ge] A 71 A= o &) A E AV AR Aol E 5 9
qhok efoln 71 vk & Uﬂ,%%%LBT@ﬂ%iﬂ%iH%@ééﬂ%—@%i
Aoz ads 3

[182] EUE dE Eof, ¢ LBT A Q13 QY & A9 =S AE317] A3l
E= LBT A o] & Ak A u| 2 S dAI S A kstr] A& 54 v &8 H4a

S IR

[183] WL LBT 52 8-S 93 LEAA7F /AL uf 8] &8 27| & &
0o Z AE ST A o 2 Wb e N2 A T g Al v &S
271302 AlE gt} tE o 2 @2 A9 Aol o3 A Al S S=415H4
Z713k o2 Alg gho), ehd o] 22 A5 LBT A 3 & A /5 Bl & 5o
vl & ghe AbE st whd e e 2 A 5)2 8Bl & gho] 71X Tl 9 &l x| AlH
AAgLel et o] & A9 AT (MAC 3= RRO) Q2 AA[ S = gt} &
LBT A2 A3t A & Ao & @%% =5 }E}

[184] ol ¢} Fo], di-2 7] 4|

ol-gste] Ald & 4 .
[185]  ol&ljell A= LBT A djo] vt & Ald A& A7 AZ3 &= 459 AHe 529
o 3k A Al ol & A &

[186] A H& 2ls) gt A V[ Ao & AAZ AT
[187] & o], 4% LBT 2 7f 3 ?7} AA Gkl =
=l Aoﬂ AT QA el mEehH e dedt
1 71 A=) 2] 8| A 1% AA ol =g, e LBT A = ¥4
= ”Hﬁlz Al1ds s 7] 1%0;% SIS
£ dst] g TEAAE 7HA1§;_
P‘ﬂ“ﬂﬁ‘ o 7heE gk g AlE A

A+ CO R/ AARLE W+ RSSIE &7 2

EAAE MAE 5 ok wd2 LBT 4 7 th ARE
d= SaAA 7AF R ASTE 5 )
CG®| PSCell= H| W3] o o] A AF-G-3}+= %‘ﬂg% SCG LBT 4! 7
& MCGE E3ll 7|A 5 o2 dE5e 5 At d & &0, 22 SCG
H| A| 2] (SCG Failure Information W] A| A& 7| A 57 0.2 A 43 4= v}
ol 2, MCG2| PCell& v 3] o A AFE3H = @& LBT A 9 &4
S 7| A Tz AFe oot VAT o g AS = LT A dd AR &=
= RRC W] A A] T3= MAC CE 3= PHY(PUCCH 3= PUSCH)Z %4
z,:ol o= LBT/\]ILH 74 ZJE.L:RRC od@ xﬂgzé Jg_ig uﬂ/\];q%
7 1%0 2 A% 4 9ok B, LBT 2 9 #¢d J B = RRC 912

:@
i

i
2

N

flo py rlo m ok HJ

n® 2 K

E

T oo
Olt
_‘d
¥2,
o
SE,
e
rir

m&ﬂi
oy
N T

Z

32,
._@.
o

4

P02 0o o N
e S
=
I
f0
m

& mlo
J
_LI.4
:("}L_t‘
Yo
i

:OL_’4

]

ol

N
> 40 X

Ao omd ® oo il oy

oz

o
oot =Y
(e,

® g

o
oy
wn

2

[188] <

=

S
o
s

il

e

&
o
s

v
gl

[189]

o2

}

offf (2 o
ofr o hT
2 o

ES

Samsung Exhibit 1005, Page 73 of 93



28

WO 2020/043920 PCT/KR2019/010844
A 27 mAA o] F-oll 7 A o2 A F ¥ = RRC 92 A ¢hx wAA]
=AY A AR A viAAE S8l A e® dFd = Itk RRC 912
AEA ekm WA A= LBT A9 o AR 7 7HE3HE A 817] 18 AR E
2 7k A R LBT A9 #d ARE e 48 d¥ 3 AR
AE wHAAE Sl A S 75

o 2

[190]

[191]

[192]

[193]

[194]
[195]

[196]

kA
Ry
rlm

, MCG2] PCell-2 H| W3] t) ol A AFE8F= vHih-2 LBT A 7

S LBT A (= Ad A S A7 =€ A2 l=/BwWp/A/CC7F

A B E/BWP/A/CCE T8l AEstr] AallA il Adel H&5S

ATk 71 A =2 LBT A o] mp & 2 d A& Ao AE& 9

/BWP/‘“/CC AHE RRC A 19 P& S8l whde] wg] A3 5= T
of| 2, MCG9] PCell & H| W& tfHo| A ©d& LBT Ao #H JHE

LBT A (== AE A4 Asy7t A58 A B =/BWP/A/CC7} ol t}&

HE IHE/BWP/‘“/CCE Tl VA H R AES 5 T

A5 LBT A2 A3 AQd A& A& HA=E3517] 98] &=+ LBT

%

o
o
oox

1E oo

t
—E [‘:.: ok
rlm

1

>,
T HI

2,

X
EE

71

J I3 2 SHAIZEE Alghety] 98l = v o o] Aol Ad Har

EH_JF/]E%% A7 f8l Had AW e 2 ddol] AT
7| A =& A9 A f-(Channel Occupancy ) &A%k, RSSI 4 Al 4k,

LBT @jﬂ AAG, S8 A 54 71 S5 i A B =/BWP/A/CC

3 tot ol o] RS o] -4 5= dvk s 7] A =rol] o] 3 A

AE 20E TS, GRS VA5 o2 LBT A3l ohd A W5

>

e

o] 7| Ao 8 A4ali= LBT A9 @ A B = 2 Y #-f-(Channel
Occupancy), RSSI, LBT 2 9} 4=, LBT A =} v] &, LBT A 3| x| &71%F, &4 Al {F
SA 71 LBT A= Q1 gk A g & Ao & A A sh= A a2l g 29 %?_,
gl A Bl =/BWP/A/CC A8 H 2 sl g A =l =/BWP/Al/CC E

COZ 7 4H/RSSIZ A AL/LBTA I S~/LBTA 1] & Z 3t o] /o] 415 >33k

A
T 3

Ad %jé— Aol et A A Y A& Ml E s A sty] gk F2fell cigk A A
G PCellol| A LBT A o] & A 5 & Aol & A&, RRC I 4E
AR AN DS QAT S 9T QD o 2 PCellol 5] RACH A% Ao
& A E AE8HE RLFE O*oh RRC 172 A4 daE AN 5= ot
L

o & Eof, thh-2 SRBOE Al 93131 & RBsE A A~ =g}, @2 MACS
g Al gt} TS MCG SCell S Al ghot. @& v £ E o) Ad 74 S
A g}, W2 o] £ E MAC main 7" (MAC main configure)& 4] -8 3tc},

10
Wb A A g e gkt o, 2 LBT A sfjof whE A 5 & A7t
ul A 3} /\JE10 ;q]ﬂ/lx]g /31 x%]ai]}\qg_/\égﬁl—/\ 01

i, w2 v AR E A4 PCellE Al ® S, ga] A IDE A2 PCell9]
physical cell identity = A& 8Fo], 244 21918 LBT A o up& 24 5 &

Samsung Exhibit 1005, Page 74 of 93



WO 2020/045920 PCT/KR2019/010844

[197]

[198]

[199]

[200]

Ala 2 A sFe] RRC AAA 25 WA A
LBT 5ol ube A9 5<% 2 7h g @
87 WA A& VA= o2 A Fgt) o] & ARAN e E 2R

AR k= Aot v LBT A dfjol] & A d & A= 7L other
A0l 07 AE S 3 4= 9t} iz olu}l == o] Z o] RRC 912 A AA
g WA A= LBT 2 3 3 AR IF 78S (A& 7] Yot AR E £t
ATH 71 A& D2 LBT A9 oA AR A5S 938, fHa dH A%
A X & E3)] A1 5 i)

T, v AR LRNTIE M B shaL, Al 7H¢1E LBT A sf o) & g
& Ao E A" ste] RRC A &7 #IA A& 7 A5 o5 A Fghr} i,
LBT Asfo] w2 AY 14 A4S @5 e 22 Aol opd A2 A=
A ANAAQANE TS 517] Agh A A BRIF ol v 524 =

1A, AL AN ARE S AN Aol DL 5 Yo
A A Kol = A2z} SSB A H (o] & 0] SSB A%2] BFel <l
A=AD, *1117113101 2dold AR 2 A2 w2
ol el Hrrt E3ha 2= guk.

E7IAS o R A3t ol T2
A2 A 2l/= A7 Ao M RRC A EA

Off
o
x

)

\1 o

L
s

b
pacs
4

T dde 2 el AR dEomE e - 9k o & B0, vt
A2 B Aol F713Hel & 5ol thE® A 5715 S, AR oA 2~
ZREAHE FP)staL, RRC Al 74 &5 v A& A 7] A 5rel] A3t o 2y
RRC A= B ZEAHE SRS 5 gt ol & AsfiA, B2l Aol =9
T3 s A AR A QB E 9 e 27lo] vhitof AbH O] A EH

r
i)

Atk G A= 271 = LBT Ao & Ad &
Aest 271 R £3E ¢ ok Bl Ao o 4 R ol =
=] A2 E 7L, SSB B H (el & &0 SSB 152 BF 5l HAD), A Bz of
2ol AR D 2 el A HEX(C-RNTI) A H 5 5 o] 2] AR 7}
E3hE g QT

EiE, 71X Sro] R R E] LBT Aol b2 Qg H < Ao Ao AEy=
AAAS A TEH S 28, 71 A& AT Al rd ol £3E =
AR E o] g3l Ald & A7 A& Al =/BWP/A/CC ¥ 7S vt

1

A

A
¢ o 2 LBT *‘Jﬁoﬂ i Ad RS A Aol

A g2 Ag o whol
H = = T = s Lo T
PCello| A LBT A ol wh& A H <& A7 A==, 7 A= 2 A= eH

A 3 gk} vkef, SCelloll A LBT A 3ol wh& A & Aoj7t HE 59,
71 2] =& SCell release/change A A5 =8 ¢tr}. T & o 2, LBT A 3 A=<l
e Al HE A9 Aol A ellE A EE o, vhef PSCequ LBT 4 3o
2 A A A7 AEE, 7] X 52 PSCell change/SCG change/SCG
release A& =3t} = U} 2 o 2 LBT A3 Aol & A1 d 14 A7}
BWP/A B E il AHETAE, 7] A5 BWP 293 = A BEmis Wy

—_ Ul —

Samsung Exhibit 1005, Page 75 of 93



30

WO 2020/045920 PCT/KR2019/010844

[201]
[202]

[203]

[204]

[205]

[206]

[207]

[208]

CO Z/5%E+=RSSIE 7|9k o & 4&d spefn el & 2 A A sh= A A 4]

SCell= -3l HI™3] th = Al k= &2 LTE LAA 750l A= 7] A =l A

HH S o 7l glo] AE S 357] 93k RSSI(Received Signal Strength Indicator) 2

A € A H-(CO: channel occupancy) 32} B 7} 2] ¥ 1t} COE RSSIZF 1 A1 &
] 28 A oA A E L A FE(channelOccupancy Threshold) B .U} 352 A5 9]
ELR L}E}ﬂlﬂ}

CO7l =2 42 Yell &= 49+, LBT A7 4 A& 75 o] k= A
ofwj gt} of o U}E}CCV > ALl g, vl A = Al s A ARE
A AXA Au) 2 FE ST 75 AT weks Co7 EA AAGS de
,7] A= 0] ¢H%*1HJ A-S WA SE= Aol vfgbA 3 4= it} 1= CO7}
A= A5, 71 A =] el A Bl =/BWPE ¥ 73 8h+= Zl o]

i e o

Jm

g

Pré%]i Ao AF Aol wmhE M2 Ses HaA 7] Al Tl A4
Azl *F‘lﬂb 0‘44 apeu] B/ Al g 5ol thal] CO HE1= RSSI
& 5

R A FReE Yo E &0l AL 7, 8
Hd gepn| el o) 7l e e 3 jES A el A, T
ghebu] g o) 7R E 7l ko] A S 4 QL TE THE o &2, CO e
RSSI k& are sl stebv 8 ghe 2 o= QAvh & & o] 2, CO H3= RSSI #h&
- gpepa| el el 7R A S v 7 0}04 A 5= Qi) ol B Eof, COvt
400] 2+ RSSIZF LA gE Rt} =& Ao ] fo] 40%%! 55 e 7HF
CO7}021 7 5-oll vl &l 40% 5 sl AAZS 2835t} shopd,
gtk E o]l (100%-40%)E w3l Al A& 5= lt). 3=, CO7} 200] 2} H RSSI7}
AAZ B =& A Eo] v fo] 20%%! A -5 HEATE 7HF, CcO7F o] A -0l
Hl e A 20%9hF A DA ghS A -&sharAt oA, sl ahebr] E o
(100%-20%)E =3l A AFEE = 3l

o]/\o]-oﬂ}q Hnﬂg} /\;q]ola] Ex}g ﬂ]lﬂ oﬂxﬂ/\vﬁ_ ] 1]9] %Zﬂa 74§0} ]
AFEE = ZE| P E AF HU gk, RLC A1 S A&t A= Ao A S
A %k, LBT A sfol] W& Ad 3 A& AEsH7] 918k A=k 7h2E o gk
AA kD Hedk elol whE gL 5 sht o] o] Stetn|E o il 5 U stA

A
4¢84 ek

S
£ o
Fw
T Q2 g
O o
A
:
=
w2
“
N
i

A= LBT A 3o up& A d A

STHAE A 7 A a 35 AT e
oftfoll M= Azt Ao o 54 T
s 1:'1 7] ]%‘/] /‘O Eﬂéﬂ}ﬂ FHe 7@‘}_3}04 Z_]’Qfa’ﬂ] q_}\] 51w
g gt

rO*'

Samsung Exhibit 1005, Page 76 of 93



31

WO 2020/045920 PCT/KR2019/010844

[209]
[210]

[211]

[212]

[213]

[214]

[215]

[216]

TS AA e mE wd S A etr] 9 s o)t
L 11E Fxehd, v |s] g FAE 1
t]o) Bl 1= 318k A ol B & $5:41817]
el A A+ ﬂ~7kmhlﬂ€§%-ﬁWV%ﬁﬂ%%ﬂéﬁ%
%%%HP561W-wwnﬁ4%ﬂlWé}ﬂ%iﬁfIéa%iQB&a%fﬂOP%uLM)@
A M & A A, VA Fo R AYAE A 1EY

ﬁ4>
=

o
[-'>~1
oby
p‘L
rir
o]-)
%
5
9
fu

kd
oot
eI
4y 4
0

A

0%

£, o

P HolE & Asstr] 98] A

o Tzl g e AR Al =
AEo] Aol Ad AR/ A=
dol| Ao ~AEE 8

2 AEH A dHoly Ad

, Aol (1110)= B3] th o
Al 2= 22 i E = PUSCH
A AR A2 gdst 5 9l A
|

°,

l"%(1110)* B[ 3] o) & o] A

e = dlol e A

0

% L o

2 ot o o
ﬁ*“%

o

o

o

=

B

_O&

>
)
o o

o0 N
09{1',
ol
\
9
by
2,
o
o,
=
©

o, ol
=
©
v)
L
oby
o -
A
&
I
g
_O&
)
12
-0
%,
Qi
4o

=y
>,
&
i)
2
|
X,

i
P‘L
gl
B
it
i
¥ 1
xo, 1
o

>

> e

112
o X =
P2z
Sib
)
N
o
=}
o
=)
>,
>
H
rir
=
o N
1&

=

i g
—10
:C‘>L_r‘
ofl
)
M,
=2

Hoofy x> oby
o 2

o,
r

=

1 A E=ARE
oM HAEE = 7 EAl &l gigk

—
ws]
—

o o

=)
I

N

N,

lo
=
(s

ot
-
od
o,

Y
s
iz
&
ols

> 2

o NN B2 e
It

%,

N

NN

t U}L -

il MN'
+
N
©

Ry
o
4

. iy
)
do
>,
k1
offl
X,
lo
N
A
©
\

e
2

fol
il
[Fofl 2 mot

oby
ol
5
2
s
pil
S
|
N It
MN
>
1o
4
P> 7
s
iz
mtm
_—>‘~l_lll

oz
xR
2

-

S

=

e 7§‘r, Xﬁo{ﬁ‘(lllo) AeFE A doly AE5E HE

o Tz M o A i Al ST 7] A=l o s A3
Zapeh= 5ol Ad JE5 AE Add = ok

A 35 %] =(consistent) 2| d A-H- A7} LAYS = Ao A

T AUtk

thE o=, staFe A0 A9, Aol (1110 st E =L HlolH 21& 9%

HlH & o of FAzkdol o ad Af A of S7F 712 o) o8 -4

AA RS st Aol A HE A= St o, sk A9 45

Azzghupe)l Zol 2d A/ A3 S, 71 Aol Agshe= &4l 5 00 tgh

54 Aol 7] Fxste] FHEE T

EOE o 2, Alo] (1110 B S FAxpd ol A o] A A f Al afof

AA = o] T = = Ehol M o] vEE W= JhE O] QAL v AL A R S

A 2 et 4

F A1 (1120)3= H| A 3]

e Ao e A &

g M
T S ol F AN P

d
)
o o

E:
L

JN f‘d
m[o a2
—{1:1

Aol T3t A A& v e e, A
gatr] A FAAT A1 S

Samsung Exhibit 1005, Page 77 of 93



32
WO 2020/045920 PCT/KR2019/010844

7| A 0 2 A g

[217] A& B, AAAGT A 2EE 2, A 3 Sol Ao g FARd ) e A d
]
-

GRS A Sl AR A AR A als AR, A
A A AS571F AR, Y A A AR, Y A A AR
Ao A1 E, IR AJA AR, A FSo] gk A FH, HEME AR
A WFEZ 9 E AR T Ho|k s AR E F3S 5 Q) e, A
Al71E & RRC WA A], SCG AT A B v A A] Bi= Ao g 5w Al A 4= ot}

[218] A o 2, F21E(1120)= A A S A 3 7}F PCell(Primary Cell)ol] A 2R & HH
RRC 912 A48 83 WA A& 7 A= o= A F38lo] RRC A4 A EdA A&
WAL SHE, T2 ol &, A1 (1120)= A A 4 2 9 7} PSCell(Primary SCel)
3= SCell(Secondary Cell)ol| A A = H, SCG(Secondary Cell Group) A #] A 1.

| Bz AHA R WA A E VA7 o2 A Fe

& HH1100) 2 A AT Al E " S FAleH,

& A A8 o RRC A2 = Al A sA, Al 2T 2

S AANE 5 Ak FAR1130)E o2l @ 7 Ao AA AR E

ATt 55%, A =& A A S A7 AR B s o o

1t} ol B Sof, 7| X S H s g o] g E e

2
>r
Nw

1

>
_HJ

[219]
WA 8 A /57

to
I

(11009
Al
A]

s ol
&

by
Yo
ﬂlﬂ

FoHT ol
fr o > fo|n

E.
o
B
ox
?L‘

)
1
jus)
(r
(g M
o -
oy
bt
Wil
N
>,
i
—r
bt
i&

1

o
o
=2
H
2,

AlelEel uhE A A F Aol uhe
7] 918 LR A A E A S do)] whE

[220]

a
&
i

2

=
i

2
T
23
2
o

=

ﬂilo o

2,

21 (1100)4

a 20)9} SRR (11
], dlelE & 7] 1 %
I Ao o] wh& 7] A= 74
b, HH e g el A &
st71 #1& Brol v 2 ke v oahije] 4uE gue
32.(1220)9} B2 E] o)) AR ol AFakE = dlo| E SRl

FEHE 5 Aotk Aol (1210) B HH M4 Ao 2 ghako)
3
k&

‘

o 2
)
ot Lo gy

ofy
r>~
—{E

B AN &S Felstr] o 2 Qg
=] AE-E T
7] 913k o)ty

= 71X =(120002, A d

[221]

>
>4
r
ofy
2 >
> o

)

12
fol

F k1
SIS
e e =
LU

~

[222]
[223]

o3

oy

Y o FF
Ot
N

[\
N
Ot
oo

ol 01'

>,
=l
i,
oZi
il
X

of
_l

]

il

Ot
-

Qoo

[z o
fu

& g o

P Coob ot o

Ot
-

FAAT A 19 FA s AR (1230)8 EEE
o, e HEl e EAAH A AY G A

2 SEA, $2R (12200 Wde] A A f A E

Ehols) AW 2 7HeE AW F ol shte] AR E
A e A5 AA-sH] Yt AR = A2~ ARl A
EA }\]:LHEI Kl EC’HH kg AdE =9l
B3] o o] ARl & ol gshe] F I A

i ﬂﬂﬂii SR AL ol dE e

1

L
)
o
=
©

[224]

b ot pot

-

%2,

b 9 ofy 4T ot pt > g
ﬁg,

e

Wopy [y e

1
PR L > fn of
=y

oxb 2 e

ob
ol
=

o

[\

2

rl

:

& Jl

] AU < o)
>,

o
&

-

[225] (

o,
Ot
i
k1
Bl
-0
)
by

o
B il
2ol
2
(o,
é
=
Qb o
X o
:‘N:
E
Zi
O
L
k1
mm
-
09{11‘

£ o
e
i

4 2
o 12
£ o

>

r>~

L(1230)= DP“LOH 6‘% &+ B]H 5

Samsung Exhibit 1005, Page 78 of 93



33

WO 2020/045920 PCT/KR2019/010844

[226]

[227]

[228]

[229]

[230]

[231]

[232]

ghubo] ujwls] oo TAASlo] thE A W4 do) = was
Aafol the Ae) B2 sk FalA AAAZ A1
A%,

dE 5o, FAAT A 1EH -, Y ol Ao FAAxpo] ek A

.

A AE,RSSIA R, A A Ao Sl AR, Ad Aw Ao vls AR, AQd
A Ao A7 AR, A AR A A ARR, A AR A VAR,
Ao AN AR, A EE A AFR, A S A A A, AHElE FR
R UAE AE AR T Aol st AR E 9 ¢ Uk o & 50,
71 A 5ol Al ek A AT Al L E @& RRC WA AL, SCG A 34 B w4 A]
= AR A A A 5= 9]

A o =2, el Ad & A3l 7} PCell(Primary Cell)ol| A 2 A 5] H,
ESP S

MF(1230)+= RRC 2 A A2 2 WA X & F4l8taL, Al o] #(1210) RRC
A4 A2 AAE ANA ST ThE A2, v Ad & A vt
PSCell(Primary SCel) 3= SCell(Secondary Cell)o| A B4 =, 4= A1 5-(1230) =
SCG(Secondary Cell Group) 2 34 B WAl A] &= A A B WA X & 4180
Ao} F(1210)= SR FE] AT Alrd G o] 21 ¥ H, whido
A= QW 5 XA AL, RRC AAE A DA SEAU, Alziv ] A /8] Al /571
59 2 A AT B, Al (12100 AE HE A rE A e
HIHE] o] A2 S 94T 5 ot d & 59, Ao F(1210)&= @ide
W3] o o= 9 E £ ElEE AASIEE Aojed =5
ghH, SA1H(1220)3= B[S Y FAAY & ol &t 7| EAZE ASS
Lol E A, Aol (12100 A AR A= F
F(12200= 4 7l B S =21 & 9
Ak HlE ] oo Aol Z1EA]
HH 5 S A2 & o] &5t A
F710ll XA 7] EA & AES g a2
8 3lt}, o & 5o, A0 %(1210)3= LBT %2+ A o] gt}
upe} o] A 3| tf o F AR o] st AL, v HAA-AE AR
E31A] Hati= Ao Ao (12100= Y AH A E AEe)

P oofy ofy > &
tt o

offf = Lo oby ¥o
ot

2
e

N, o
Y 1
B

a5
2
By

N

A

= 8 o >,
2o — W2 RN
2o Lo A
i it
N 2
= ol
E ]
Tt
it =y
o
~— :‘O
rLr >,
ra &
M? N
- )
N
fE
v}
o
>,
N
4
=)
2
>
v}
>,
zxé
iy
k)
:{o

(e,
T b

i
N

Samsung Exhibit 1005, Page 79 of 93



WO 2020/045920 PCT/KR2019/010844

[233]

[234]

[235]

[236]

[237]

[238]

[239]

oby
[
iz

(1220)¢} 721 7-(1230) = A=t B A o5& Fastr]| o 248
| XA, ol B & v Sl e ARG T

AA A 52 A A4 Al 22" E21 IEEE 802, 3GPP 2 3GPP2
H R wAE o8l s ol S, B A o E
S g 13l 4] b v, A, REES

Al A el A 7R A8 AL
GRS =

2 5= AT} o & 5o, B

o] iz a5 A3 5

15

r>~
F-N“W
H

ot
i
=2

o m O

=
>,

N

g ré
b >

30 L
%)
H
Y
oft FI-E l—ﬂ{
>, o4,

o
o

>,
£
=
rl
Q‘L
(r
S
=
i)
2,
i [0}
=
=
3
<
£
e
b
(&
[
g

o i,
:?L_"
4
r-%
il
4>
%o,

stsofo) o gk 7+l o] A5, B A A o Eof] ke WhH S Shu B T 0]t
ASICs(Application Specific Integrated Circuits), DSPs(Digital Signal Processors),
DSPDs(Digital Signal Processing Devices), PLDs(Programmable Logic Devices),
FPGAs(Field Programmable Gate Arrays), Z2 A4, ZIEE ¢, vlo| A2 71 EE ]
Ez vpol AR E2AA Sl o dd 4= gl

oA AZEgofo) o § 7o 5, & Al 5ol whE Wy
oldoll A A H 75 = FEES T 4A, 4
HHE 7dE Utk AT E o] 3EE w2y Y
ofsf tsd = vk V] MR FH S 7] ZRAM WE = 9
HAske, ofm] A | thFgt a=toll ol 7] ZE2A A o HolB & Far e
- Aot

5k, oA A g nAl gl R A A I ES ] A EEE" "BE"
"QIE so] A, i El i Ut 5] Gofi= Ak o g A E A dEE
stEgo], stEgofef A EYoe] 23}, AT EYo] = A8 F<l
AZEYE e 5 Atk o & 5o, AEdh AR AT TR A oA
TEEE ZRA 2 ZEAA, ZNEZ Y, Alo] ZRAAN, AA, A& 29 =,
2RO s AFE Y AT olo] SR EA Gt dE S
AEEY B ZRAMAM A3 T o Z Aol A A EEH E=
ZR AN RT T 247k D 5 gek stk olabe] T4 Rk T
R A3 2w el g 4 2l T4 2 a5 she] A (.

Z,:
Al 2], A5 E kel 2 5ol fARIsH W & ol el Aol watE of fiA

-

Samsung Exhibit 1005, Page 80 of 93



35

WO 2020/045920 PCT/KR2019/010844

[240]
[241]

g Al =] of of ah, 19} FE g W ol Y= B Vs AR Ao A
Helel 23t E &= A o= s A Eofof & Flo|Th

CROSS-REFERENCE TO RELATED APPLICATION

B E3] %92 2018 08€ 30Y dhoro] 3 S EUHT A
10-2018-0102907 & ! 2019\ 08¢ 23 3htof = "J g 55 dHE A
10-2019-0103888 il tl&ll ¥ = 53] 119(a)z (35 U.S.C § 119(a))°ll whe}

TAAE FAE, L EE e Fadd o R 5= Wdh
ob=d], ¥ 55EUE 1|5 o] &) F7tol thaf A = Hsﬂri &k o] -/ =

AR TSI L EE WSS AR B 55 FA0) Y

Samsung Exhibit 1005, Page 81 of 93



36
WO 2020/045920 PCT/KR2019/010844

T4
1218 T ojoll A B4 e stz iy
dlole] iz sHaFY A dlol e & S5
1o cha A A AR AN E AE s 9
R PR R eI

jus

[ 1]

°|

2 2 ol
e, mfh F{O MJ
=
=
rob
20
'

i
db
>,
i
"
as?
uy
ot N
r {
:
)

A
=
i)
b
12
=

¥ ok
ot
o,
uls
%
12N

Jd

1
T~

[7d - 2]

)

b=

:‘xé
>
£
it
i
L
ob
o rr
v
)
Ir

=
©
Anj
2
oby

lo
e
g

-

> o,
£ oo g

sor o

2
L
o
B
N
£ X
g ®
2
U
ol o
o2
Z
EE ol
al}
o
)
o
0
i3
ot
rir

i

O_i.i',ém
o
o N

=2

o
2
2

[ 3]

=

0%
0% g
A0 do
np«
% &
Anj flr
o
I
o
_O&
fu)
a2
{n
o
N
(o,
=2
>
o

[ ot
o 3% 2 o o o
O o
I =2 o
2 > O
e
P
ofy oby ofx
iy Mo
E E L
N g

f
=
2
X,

[7d -8} 4]

0] th o] Aol A o] A
Ve H T QARE et

I
>
2
-
i
L
P‘L
oo

o
W
i)
B
il
>

O
1o o £ o% An
ot
i
N
N
o
N
>
mLN%m

+
2

wwmo

p‘L

L}

=
rr £

2
do 2
(DA
& o
s by

N2
>
©
[-'>~1
oby
ot
o
uly
X
HN
r
1-011
=
=
r
Iy
o
my
"
=
X
BN
ot
o
£

— Mo N N Hdo do NN — o0 B N N o Hdoodo NN — N o Nex o gl
m
L)
Ir
ok

2 N o> ox obl m ox o 2L oX ) ox oX 2 ox ¥ o ox 2 L oox 7 ox 47 ox

>, ok

-

o
=

[ 5]

o

X
Ree-)
rE g
Qo 30 T
= i 2

>
2
X
a2 >

Ad A Aol A o
ol

AA GRS AL A S AR

o ¥ o

rorlr
s
=)
1o,
rﬂ
kil
H
rr
N
Mo
4
o, N

o
2 7
2 X 30 o T

2 oz
N

[ 6]

0%

£ h L

1
>
H

L

)

or, =
o 0
oY

-

> o

(o,
=
)

AH, RSSIAZHE, 2|4
Eﬂ”@%@ﬁﬂ#ﬂ&
N2 A m, s 99l
AR AqEu= Ay 2

N2
4
— 2

i)
O.u ETN
:{o

=

i)
M o

o & [T
o>

>,
1w, 2 o

B R doae N o~ r8oox
e oxt X
ey J'E o
B
nJZ = 22

“m’
:&:

[‘U_u

oxl ox m 2 ox 2 M o
o o

oﬂ UZ~L>’
2SR Y e
é‘-::{o o

=

Samsung Exhibit 1005, Page 82 of 93



37

WO 2020/045920 PCT/KR2019/010844

(7478 7]

[ 8]

(379 9)

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

[7d -8 13]

[7d -8} 14]

e Z 9t E AR 5 Aol st ARE E3keh= UL
ﬂlﬂd ﬁﬁ

)
Al71E %2 RRC A2 AdA 83 wlA Al A& 5 2 & sh= W,
A1 gl JofA,

271 Qg %] 2 2 3} 7F PSCell(Primary SCel) F=3= SCell(Secondary
Cel)oll A LA =, &H7] -9 A5 Al 29 ¥ & SCG(Secondary Cell
Group) A9 QK w|A|A] = Ao B w A A Ql 21& 53 07 ah+=
W,

A7) A S AR V] ddo] dhdste] A s A9 A S

Al 29 g FAEHE @A S X318t WY

A 9 goll lof A,

A7 e,

7] e A dolH AL 918 7] vl o F Rl A 9
Ad A A9 o AARE 290 A5, 4] Al S AR
et As 5 0= sk Y.

A 9 goll lof A,

A7 e,

7] e A dolH AL 918 7] vl o F Rl A 9
7] Efol W o] vkg A9 Hi= A7 ZBH 7 A ghS T skeE A
A7l A A& AR ddshE A s 5 0= ahi= .

A 9 goll lof A,

A7 BAAT A 1R 2,

A7) vkl 2id 7 4 A 9 7} PCell(Primary Cell)oll A 24 &)™, RRC
A QG 87 wAIAJ] AE 5 SR o= WL

A 9 goll lof A,

A7 BAAT A 1R 2,

A7) whakel 21 7 4 2 9 7} PSCell(Primary SCel) B SCell(Secondary

Cell)ol] Al A =] ¥, SCG(Secondary Cell Group) 2 3| A B W] A| A] =
AR A A AS 0T Sz W,

W95 Tl ojol 4 B A2 S alshis whube] glof A,

A ol E = Stk A ol H E Faaletr] 918 v e
Tz el Ad AH A E AEetar, 4] Ad AR AT

Samsung Exhibit 1005, Page 83 of 93



38

PCT/KR2019/010844

WO 2020/045920

A

o 3101,

A3
7] Aol

5.

A 14

@ 15]

Q_—rL

[

=)
T

A A=l <A Bk

5]

7] 714 =l €]

e
B

£y

o 3101,

A3
7] Aol

5.

A 14

@ 16]

Q_—rL

[

=)
T

A A=l <A Bk

5]

7] 714 =l €]

fite]
v
et

£y

o 3101,

&

A 14

3k 17]

Q_—rL

[

ol A e 71 A A Aol AA = o

2]

=5

7] s e A

=
=

B o A4k =t

[e]
o

7}

T
T .

Efolre] 9

T
T .

745

e
B

o 3101,

&

A 14

18]

Q_—rL

[

AY AR/ AH,RSSI A H, Ad

A Sl AR, Ad dw A vlE AR, Ad dw Ao A ST

s
AE, Y AF A AT AAE, AL AH Al VIR,

<)

Rk

e

AR, A

?l_

AJA AR, A A ol 2o

AE, Y

hhel Aug s

D

fel% siE Au F Hofu

o $ho A,
71 Ad A 4 A 3l 71 PCell(Primary Cell)oll A 2HA =W | A7) 91 A1 5

&

A 14

@ 19]

Q_—rL

[

o 3101,

&

A 14

% 20]

Q_—rL

[

21 7| 7} PSCell(Primary SCel) &= SCell(Secondary

Cell)ol| Al LA A, 47| A A

Al 719 % & SCG(Secondary Cell

=
9

Group) 2 A B wA[A] = A ofA B | Al %] ¢

i

Samsung Exhibit 1005, Page 84 of 93



1/5

WO 2020/045920 PCT/KR2019/010844

[5=1]

AMF/UPF AMF/UPF

~5GC

>NG-RAN

ng_eNB y

UE

Samsung Exhibit 1005, Page 85 of 93



2/5

WO 2020/045920 PCT/KR2019/010844
[5=2]
One frame, Twame = 10ms
-
I R
r——"”x One subframe, Tsutrame= 1ms \\“~~_|

- > |

#0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 |

Af=1skHz| | [ [ [ T [ [ T[T ] ] |
i< = One slot, 1ms

Af = 30kHz |
;ﬂ—ﬂ One slot, 0.5ms

Af=60kHz ]

— One slot, 0.25ms
|

Af = 120kHz |

~—» One slot, 0.125ms
|

Af = 240kHz Q
+» One slot, 0.0625ms

[5=3]

One subframe

A

> Resource grid, 2deltaf
Resource grid, deltaf

7

//éé

e
N
,// >~ One resource block—12 subcarriers,
= subcarrier spacing 2deltaf

=
>
-
7

=~

= \ One resource block—12 subcarriers,
subcarrier spacing 2deltaf

BWP#1 active

frequency

Switch of active bandwidth part
time

Samsung Exhibit 1005, Page 86 of 93



WO 2020/045920

[5=5]

239

192
182

Subcarrier
Number

56
47

Collision
resolution

{

3/5

PCT/KR2019/010844

P
B
C
H
P P S P
B B
SlclS|e
S S
H H
P
B
C
H
o 1 2 3
-
OFDM symbol number
EH2HUE) JIZI=(gNB)
Preamble(PRACH)

RA Response(RAR)

'"Message 3"

"Message 4"

Samsung Exhibit 1005, Page 87 of 93



4/5

WO 2020/045920

PCT/KR2019/010844
(7]
CORESET #4
CORESET #3
CORESET #2
CORESET #1
= one slot >
(58]
e
He He A 25 }»ssoo
He Hs A BO }\smo
ASIHE NTLY F }\s&o
= z
[59]

=
S

MSIHE ATLE A4 }\6%0

O
Hu

Samsung Exhibit 1005, Page 88 of 93



5/5

WO 2020/045920 PCT/KR2019/010844

[5=10]

MSHE ATLE Ap fvsmm
= 2
[%=11]
1100
770
Mo s r————
1$o 7?0
L4l | A |
[2=12]
1200
770
Mo r————
1§o 1§0
2ale | Ape |

Samsung Exhibit 1005, Page 89 of 93



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/010844

A.  CLASSIFICATION OF SUBJECT MATTER
HO40% 74/08{2009.01 ), HO4W 76/18(2618.68}i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4W 74/08; HOAW 16/14; HO4W 24/02; HOAW 76/18

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

threshold

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: new radio nolicensed (NR-U), chanrel sccupancy, LBT(Listen-Before-Tatk)y, failure,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y MEDIATEK INC. Enhancements to the RACH procedure for NR-U. R2-1812343. 1-6,9~11,14-18
3GPP TSSO RAN W2 #1903, Gothenburg, Sweden. 89 August 2018
See sections §-3.

A 7-8,12-13,19-20

Y ZTE. Discussion ont initial access and mobility for NR-U. R1-1808322. 3GPP TSG RAN §-6,9-11,14-18
WGI #94. Gothenburg, Sweden. 11 August 2018
See pages 1-5.

A INTERDIGITAL INC, REM for NR~U. R2-1811456, 3GPP TSG RAN W2 #103, 1-20
Gothenburg, Sweden. 09 August 2018
See sections ¥-3.

A HUAWEI et al. {mitial access in NR unlicensed. R1-1808062, 3GPP TSG RAN WG #94 1-20
Gothenburg, Sweden 10 August 2018
See sections §-6,

A KR 10-1838247 B {AJOU UNIVERSITY INDUSTRY-ACADEMIC COOPERATION 1-20
FOUNDATION) 13 March 2018
See paragraphs [0009]-]0023], [0036]-]0042]; and figures 1, 3.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
ial fied Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) idered involy : . hen the d :
) . o considered to imvolve an iaventive step when the document 18
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P”  document published prior to the international filing date but later than  «g»  4,cument member of the same patent family

Date of the actual completion of the international search

28 NOVEMBER 2019 (28.11.2019)

Date of mailing of the international search report

29 NOVEMBER 2019 (29.11.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

Samsung Exhibit 1005, Page 90 of 93




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PCT/KR2019/010844

Patent document Publication Patent family Publication
cited in search report date member date
KR 10-1838247 B1 13/08/2018 None

Form PCT/ISA/210 (patent family annex) (January 2015)

Samsung Exhibit 1005, Page 91 of 93



A 2R 1A

T A=
PCT/KR2019/010844

A=z

A, Bl 3l 7| EF(FAESEFAPC))

HO04W 74/08(2009.01)i, HO4W 76/18(2018.01)i

B. ZALE Eof
AL H 2R PG A S ERE 714
HOAW 74/08; HOAW 16/14; HO4W 24/02; HO4W 76/18

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

A A o] 8- Ak o] g o] 2t o] H o] 0] WA B A M o)l F sk )

~
A (NR-U), @ H-fF(channel occupancy), LBT(Listen-Before—

eKOMPASS(5-81 7 Wi- AMA| 28 ) & 719/ =: nHds] o
Talk), A= (failure), QAAk(threshold)
c. #EEH
7he] 3]+ AEEdH 2 A FAE D sk A d 71A el A
Y MEDIATEK INC., “Enhancements to the RACH procedure for NR-U', R2-1812343, 1-6,9-11,14-18
3GPP TSG RAN WG2 #103, Gothenburg, Sweden, 2018.08.09
A 1-3 F%.
A 7-8,12-13,19-20
Y ZTE, “Discussion on initial access and mobility for NR-U', R1-1808322, 1-6,9-11,14-18
3GPP TSG RAN WG1 #94, Gothenburg, Sweden, 2018.08.11
o)X 1-5 #F&.
A INTERDIGITAL INC., “RRM for NR-U', R2-1811456, 3GPP TSG RAN WG2 #103, 1-20
Gothenburg, Sweden, 2018.08.09
A 1-3 F%.
A HUAWEI &, “Initial access in NR unlicensed', R1-1808062, 3GPP TSG RAN 1-20
WG1 #94, Gothenburg, Sweden, 2018.08.10
A 1-6 %,
A KR 10-1838247 Bl (o}ulgtn 4bshgledwd) 2018.03.13 1-20
w2k [0009]-[0023], [0036]-[0042]; & =9 1, 3 #=.
F71 F3 o] (AN 71 A= o 9l X dgEs 6 #e B2 A2
* <lgd Fg 54 vhe| e
T EFAEYY BE XY Ty F)E EHor 295} AR
‘A7 583 BHo| gl AR Hols dubd e V&S Ao £ Grom g o] 727} B e o] 28 o 5)7] 3l &
‘D7 B FATANA FHA) AEH ¥ w4
BT ZAZYGRDWE 299 B AL A ZAE DD o] X SR Ao Y= . o £ shvtoz Ay e 4
o TNE AEd == 53 ¢ TFAEE IRA e Aoz B},
LY A RS ATSE Y B O AR $L  cyr sdws pue] Q= 2 5D Fao] sh o] 4o 2 EHw)
T TR SEE ol R (o2 WA W) fate] lgE #E Zbebs A0 1 2 ghe] ReiAtez) A A A 7w 0
‘0" TF A, ALE, BN B V1 RS A el Qe £ 8 sdpgel e don 2.
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A A ) A 9 FAEAR A TE Y
20199 112 289 (28.11.2019) 20194 11¢ 299 (29.11.2019)
AL
AT

Ae AT +82-42-481-8710

WA HE 182-42-481-8578

42 PCT/ISA/210 (- A A 82 2019\ 78)

Samsung Exhibit 1005, Page 92 of 93




L ELEET
o 73

A YA

eS| ga An PCT/KR2019/010844
jf;ﬁ_—*%g%"” A 2 SR LA A
KR 10-1838247 B1 2018/03/13 A=

A2 PCT/ASA210 (W -$-53] F714%]) (2019 78)

Samsung Exhibit 1005, Page 93 of 93






