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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] As used 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 μ value of 2 it varies 
exponentially. 

[50] [Table 1] 

μ Subcarrier  

Spacing 

Cyclic  

Prefix 

Supported for  

Data 

Supported for  

Synch 

0 15 Normal Yes Yes 

1 30 Normal Yes Yes 

2 60 Normal, Extended Yes No 

3 120 Normal Yes Yes 

4 240 Normal No Yes 

 

[51] As shown 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  



10 
WO 2020/045920       PCT/KR2019/010844 

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 
SIB1 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-RNTI). 

[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] As used 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   



14 
WO 2020/045920       PCT/KR2019/010844 

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 a result, 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 (MCG). 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 
(SCG). 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] If N310 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 MAC, 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.  



17 
WO 2020/045920       PCT/KR2019/010844 

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

[133] If it is 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] If it is 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] If it is 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 SRB0. 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 I-RNTI 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 a result, 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   
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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. 

[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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WCDMA, LTE, NR, HSPA ~ IMT-2020(50 EE~ New Radio) ~ 011 Ai~ UE(User 

Equipment)~ %~, GSM01l Ai~ MS(Mobile Station), UT(User Terminal), 

SS(Subscriber Station), -T~ 7171 (wireless device) ~ g_ -2-T :±..WC)}~ 7B ~ .Q._£ 

-tl~~~°7°l= W ~ 0 111. EE~, TI~i':. A}% ~~011 n:}2} Au}E ~Ji} :Q-,<:_ A}-§-7-} 

* ~ 71717} ~ Ts=.. ~]JI, V2X ~~ Al A l@Oll Ai~ ~}%1=, ~}%1= ~ ~ '"T~ ~~ 

-2..%g_ ±WC)}~ 7-J~l ~ g_ ~ulw Ts=_ ~Ji:J-. EE~, 71111 ~~ ~~(Machine 

Type Communication) AlA 1@~ 78-9-011 71111 ~~ ~~ 0 1 T"8~~s=_~ ~~ 

-2.. % g_ cg- AB~ MTC TI~, M2M TI~, URLLC TI~ ~ g_ ~ ul W Ts=.. ~J 9-. 

[33] ~ ~ A7l Ai~ 717-l ~ EE~ Ai,<:_ L1l E ~~ 3. ~ ~ 011 Ai TI ~Ji} ~~ ()} ~ % TI g_ 

7-l 7c} ()}1=9, -1:cE--B(Node-B), eNB(evolved Node-B), gNB(gNode-B), LPN(Low Power 

Node), ~ E7 (Sector), M} 0 1 E (Site), 9- 0J~ ~ ~ ~ ~1o1l Lt, BTS(Base Transceiver 

System), ~ All A :±.. ~ E (Access Point),:±..~ E (°'11 ~ ~ °7, %~:±.. ~ E, 

T~:±.. ~ E, %T~:±.. ~ E ), ~ l1l 0 1 -1:cE-(Relay Node), u1l 7} Ai, uB 3__£ Ai, 
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P} 0 135- Ai, If1 si. Ai, 3@..s=.. Ai, RRH(Remote Radio Head), RU(Radio Unit), A% 

Ai(small cell) ~ 4°J=~ ~ ~ ~ 7-l 0J ~ g_ -2.. T ±._ ~()} ~ ~ Pl 0 111. EE~, Ai i':. 

2r-IIl-"T'- s=.. u1l ~ 61l A~~ BWP(Bandwidth Part)~ ±..WC)}~ ~Pl~ T ~J 11. °'11 ~ 

~°7,Ail=ld Ai,<:. TI~~ ActivationBWP~ ~PlW"T'- ~]11. 

[34] ~Ai Lt~B 4°J=~ Ai,<:. <'.l}y- 0 1/-J~ Aig_ All°l<'.l}~ 717-f~- 0 1 -eAB<'.l}E._s_ 

717-l ~ ,<:_ T 7}7-l ~ Pl S,_ -tB ~ ~ T ~J 11. 1) 'Y~ 0J ~ Ji} '8-zi ()}~ u1l 7} Ai, 
uB3s_ Ai, P} 0 l3s_ Ai, If1si. Ai, 3@..s=.. Ai, A% Ai(smallcell)g_ All.:g-()}~ ;,;J~l i 

7-}jil 0 l 7i 1+, 2) 'Y~ 0J ~ i 7-}jil ~ 7-l Al w T ~J 11. 1)611 Ai i:::7-a ~ 'Y~ 0J ~ g_ 

All .:g-()} ~ AJ ~1 ~ 0 l % ~ ~ 7B jil 611 ~ -tB All °7 ~ 7i 1+ 'Y~ 0J ~ g_ ~ qj _Q__s_ 

TAd ()} s=.. ~ AJ~ 3}%()} ~ -2.. ::= AJ~l ~ g_ -2.. T 717-l ~ _Q__s_ 7-l Al~ 11. 'Y~ 
o::j O:'l ol .:::LA:i l:ll--/-1 rJl rrL::rl TI. Ol E 3::..¢:.Al Ti Ol E 3::-:.Al Ti Ol E .¢:.Al TI. Ol E E....Q... 

0 , -.C--J I O O 7 ~, "'-f '--r __L. L:.-, 0 1 L:. __L. L:.-, 0 L:. __L. L:.-, 1 L:. __L. L'..- 0 '---

717-l~~ ~ {!Al °'117} B11. 2)611Ai A}-§-7-} TI~~ '8-~ EE~ 0 1-:£-()}~ 717-l~~ 

~AJ611Ai ~~~ T~<'.l}7i4%~()}71l ~~ 'Y~ 0J~ :-i_7-}jil~ 717-l~..Q..s_ 

7-lAlW Ts=.. ~]11. 

[35] ~ ~A1lAi61lAi Ai(Cell)i':. %"T'-~ ±._~Es_-1f-E7 ~%~~ ~~~ ~~~7-l 

EE~ %"T'-~ ±.. ~ E (transmission point EE~ transmission/reception point)s_-1f- E7 

~ %~ ~ ~~~ ~ ~ ~ 7-l ~ 7}7-l ~ J'.l.i:: ~%:rrl-(component carrier), i %"T'-~ 

±.. ~ E 7-}jil ~ ~ Pl w T ~J 11. 

[36] /-J"6J~3(Uplink, UL, EE~ qj~3)~ TI~61l ~-tB 717-l~..Q..s_ 1:11°1£1 ~ 

%"T'-~()}~ l:lJ~ g_ ~Pl()}J::9, ()}"6J~3(Downlink, DL, EE~ 11¾~3)~ 

717-1~611 ~-tB TI~S- 1:11°1£1 ~ %T~()}~ l:lJ~ g_ ~Pl~11. 

()} "6J=~ 3( downlink)~ 11~ %"T'-~ ±.. ~ E 611 Ai TI~ s_~ ~~ EE~ ~~ 78 s_ ~ 

~ Pl W T ~J..Q..1=9, /-J"6J=~ 3(uplink) ~ TI ~611 Ai 11~ %"T'-~ ±..~Es_~ ~~ 

EE~ ~~ 78 s_ ~ ~ Pl w T ~J 11. 0 1 u:ii' ()} "6J=~ 3 611 Ai %~71 ~ 11~ %T~ 
TI.OlEOl Ol];Ll;:l_Ol .¢:. 01,-, .¢:.Al7l2c=qul-ol Ol];Ll;:l_Ol .¢:. olrl n::"61-
__L. L:.--.C--J 2. I '-'-- 2. I /'A--'--'-, I L'.. '--- L'.. 2.-.e--i 2. I '-'-- 2. I /'A'-T• __]__ '---, 

AJ"6J~361lAi %~71 ~ TI~~ ~-¥-~~ T ~]JI, "T'-~71 ~ 11~ %T~ 

±_~E~ ~-¥-~~ T ~]11. 

[37] AJ"6J=~ 32} ()} "6J=~ 3 ~, PDCCH(Physical Downlink Control CHannel), 

PUCCH(Physical Uplink Control CHannel) ~ Ji} :Q- i':. All °7 iB ~ g_ ~()}~ All °7 

7-J .!2.. ~ %"T'-~ ()} JI, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical 

UplinkSharedCHannel) ~SI}:Q-2 1:11°1£1 iB~g_ -=-?-Aa()}~ 1:11°1£1~ %"T'-~~11. 
0 1 ()}611 Ai~ PUCCH, PUSCH, PDCCH ~ PDSCH ~ Ji} :Q- i':. iB ~ g_ ~-tB ~~7} 

%"T'-~ ~ ~ AJ ~ g_ 'PUCCH, PUSCH, PDCCH ~ PDSCH ~ ~ % , T~ ~ 11'~ 

~ ~ s_ ..-H:. 7 l ()} 7 l s=.. ~ 11. 

[38] ~ ~ g_ ~ ~()} 711 ()} 71 i'l-tB, 0 1 ()}611 Ai~ ~ 71 ~ A}/-J g_ 3GPP 

LTE/LTE-A/NR(New RAT)~~ Al Al@ g_ i'l 2r-s_ 71 ~()}7-l ~ ~ 71 ~~ ~ 721 °1 

-tBi:g ~~ Al Al@61l All~~~~,<:_ 0 }1111. 

[39] 3GPP611Ai ~ 4G(4th-Generation) ~~ 71~611 ~~ <?=!-=-?- 01~611 ITU-R~ ~}A-11~ 
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~~ ~ ~ 71 ~~ --8...-=-?-A} "8"J01l ~~71 i'l ~ 5G(5th-Generation)~~ 71 ~ g_ 

JR~~i:J-. Tjil~.Q.s.., 3GPP~ 5G ~~ 7l~s.. LTE-Advanced 7l~g_ ITU-R~ 

--8... -=-?-A} "8"J01l ~~°7 tl=/-J Al z1 LTE-A prosi} 4G ~~ 71 ~Ji}~ 'M JR~ "'Rs..¾ NR 

~~ 7l~g_ JR~~9-.LTE-Apro2tNRi':. -2-T5G~~ 7l~g_ ~ul()}~ 

~.Q.s.., 01()t011Ai~ ~,Aa ~~ 7l~g_ ~fia()t~ 78-9-7} 0t1d 78-9-011 NRg_ 

~{J .Q.s.. 5G ~~ 71 ~ g_ ~ t:§ ~ 9-. 

[40] NR011Ai~ ¾ 0a Al1+~-2..~ 7l-e4GLTE~ Al1+~-2..011Ai i'lAd,7-}%~},-=r~JI 

~s..¾~~~~~q~JI~~~~~~q~~-%~~1+~-2..~ 

,Aa ~ ()}'?J_.Q.1=9' Ai Bl A ~~ 01lAi eMBB(Enhanced Mobile Broadband) Al 1+~-2.., 

~,<:_ TI~~s=_~ 7}7-l~ hlJ,<:_ 'f3i'l01l ;,~-!JR~°l ~,<:_ 1:11°1£1 lil 01E(datarate)si} 

Bl%7l~ ~~01 --8...-=-?-~~ mMTC(MassiveMachineCommunication) AlLt~-2.., 

~ ,<:_ g 1IAd SI}~~ Ad 01 __8__ T~ JI JI~ 01 %Ad g_ 7-l ~ w T ~J ~ URLLC(Ultra 

Reliability and Low Latency) Al Lt~ -2.. ~ 7-l ~ ~ 9-. 

[41] 0P:-7~Al1+~-2..~ ~~()}71 i'l-tRAi NRi':. "'Rs..¾waveform ~ _v_lil~ T~ 

71 ~, ~ i':. 7-l <?'!~£(Low latency) 71 ~, ~JiyII} q ~(mm Wave) 7-l ~ 71 ~, 

tr-1=1J-tl= ~~Ad(Forwardcompatible) All-=g- 71~ 01 ~¾B ~~~~Al Al@g_ 

JR Al~ 9-. ~ <'.ll, NR Al A 1@011 Ai~ tr-1=1J-tl=(Forard) ~~Ad g_ All-=g-()} 71 i'l-tR Ai 

%<?'!Ad ~ ~ 011 Ai q 0J=~ 71 ~~ ~:§:} ~ All Al <'.l} JI ~J 9-. NR~ y __8__ 71 ~~ 

~ ~ i':_ o} ?B 011 Ai s=_ ~ g_ {f ~ <'.l} ~ ~ t:§ ~ 9-. 

[42] <NR Al Al@ ~ ~> 

[ 43] s=.. 1 ,<:_ ~{!Al °'117} ~ %~ T ~J ~ NR Al A 1@011 q ~ T~ ~ Zl-Ef<'.l} 711 £Al~ 

s=.. ~ 019-. 

[44] s=.. 1 g_ %~()}~, NR Al A 1@ ,':_ 5GC(5G Core Network)si} NR-RANII} Es.. 

T~~ l=9, NG-RAN i':. A}-§-7-} :iIJ ~(SDAP/PDCP/RLC/MAC/PHY) ~ UE(User 

Equipment)01l q ~ All °7 :iIJ ~(RRC) _v_ s..s_ ~ % TI g_ All-=g-()} ~ gNBsi} 

ng-eNB ~ s.. TAd B 9-.gNB /-J~ EE~ gNBsi} ng-eNB ~ Xn ~ E7 }I]l 01 A~ ~-o-R 

/-J~ <?'!~ B 9-. gNBsi} ng-eNB ~ ztzt NG~ E7 }I]l 01 A~ ~-o-R 5GCs.. <?'!~ B 9-. 

5GC~ TI~~~~ 01%Ad All°l 71'; ~~ All°l :iIJ~g_ ~i:g()}~ AMF(Access 

and Mobility Management Function)si} A}-§-7-} 1:11 °1E7011 All °7 71 '; g_ ~i:g()} ~ 

UPP (User Plane Function)~ ± WC)}~ TAd ~ T ~J 9-. NR 011 Ai~ 6GHz 01 ()} 

2r-IIl-"T'- q ~(FRI, Frequency Range l)Si} 6GHz 01/-J 2r-IIl-"T'- q ~(FR2, Frequency 

Range2)01l q~;z_l~g_ -2-T±W~i:J-. 

[ 45] gNB ~ TI~ s.. NR A}% 7-} :iIJ ~ ~ All °7 :iIJ ~ ll s._s_ ~ % TI g_ All -=g-()} ~ 

717-f~- g_ ~ ul ()} JI, ng-eNB ~ TI~ s.. E-UTRA A}-§-7-} :iIJ ~ ~ All °7 :iIJ ~ 

_v_ s..s_ ~ % TI g_ All-=g-()} ~ 717-f~- g_ ~ ul ~ 9-. ~ t:§ All Ai 011 Ai 71 AB()}~ 

717-l~i':. gNB~ ng-eNB~ ±_~()}~ ~uls.. 01-o-R~°7°l= ()}1=9, ~--8...011 n:}2} gNB 

EE~ ng-eNB ~ T~()}~ 7-l 7c} ()} ~ ~ ul s.. A}%~ "T'-S:.. ~J 9-. 

[ 46] <NR ~~l O l _!:!_ ¾' -n-ui ½ 2-7 7-l ~ ll lil ~ T ~> 
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[47] NR 011 A~~ ('.)} ~J~ 3. ~ % g_ i'l-t~A~ Cyclic prefix~ A}%('.)}~ CP-OFDM ~~l 0 1 !!. 

¾g_ A}-§-<'.l}Jl, /-J~J~3. ~%g_ i'l-t~Ai CP-OFDM EE~ DFT-s-OFDMg_ 

A}¾~i:J-. OFDM 71 ~ i':. MIMO(Multiple Input Multiple Output)si} ~ W0 l 

% 0 1('.)}1=9, ~,<:_ y:rr}4" 2-¾SI} Wllll :;zi ~~s=_~ 4-~71 ~ A}¾W T ~Jq~ 

AJ~ g_ 7}7-l JI ~J 9-. 

[48] ~15, NR 011 Ai~ ~ ~~ 37}7-l Al 1+~ -2.. 'Ms.. 1:-11 °1 E7 ~ s=.., 7-l <?_=! ~ s=.., ~ ~ ~ 7-l 

~011 ~~-8...-=-?-7}Ais._/-J 0 l<'.>}7l U11~01l ~~~ NRAlAEJg_ T/-d<'.l}~ y:rr}4" 
~ ~ g_ ~'o~ ztzt ~ Al 1+~ -2.. 'M -8...-=-?-A} ~Jg_ A¾~ _Q_s._ ~~Al~ ~-8...7} ~J 9-. 

0 1 ~ i'l-t~Ai, Ais.. 9-~ ~T~ Tf-~½G17-l(numerology) 71~~ ~~ 7-}~ g_ 

2-¾~_Q_s._ ~£1 ~ ?Jl~(multiplexing)<'.>}71 i'l~ 71~ 0 1 A7l~~~9-. 

[ 49] T jil ~ _Q_s._, NR ~ % Tf-~ ½Gl 7-l ~ Ai _!:!_7~ ~ °7 Zl-~ (sub-carrier spacing)SI} 

[50] 

[51] 

CP(Cyclic prefix)Oll 7L~('.)}~ ~7-j~1=9, 0 }?B ii lJi} :Q- 0 1 15khz~ 7l¾_Q_s._ 

~L~J- 0 1 2~ 7-14- ~}-_Q_s_ A}%~°7 7-l4'~_Q_s._ ~78Bi:J-. 

[lil] 

~L Ai _!:!_7~ ~ °7 Cyclic prefix Supported for Supported 

Z}~ 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 

for 

i'l li lJi} :Q- 0 1 NR~ Tf-~ ½Gl 7-l ~ Ai _!:!_7~ ~ °7 Zl-~ 011 n:}2} 57}7-l s.. T~~ 4-

~J 9-. 0 1 ~ 4G ~~ 71 ~~('.)}Lt~ LTE~ Ai _!:!_7~ ~ °7 Z}~ 0 1 15khzs.. JI7-j ~ ~ 

~Ji}~ ~} 0 17} ~Ji:J-. Tjil~_Q_s..,NROllAi 1:11°1£1 ~i'-g_ i'l-t~Ai A}%~~ 

Ail=!.7~~°7 Z}~,<:_ 15,30,60,120khz 0 l.JI,%7l ~~~i'-g_ i'l-t~Ai A}%~~ 

Ai _!:!_7~ ~ °7 Z}~ ,':_ 15, 30, 12, 240khz 0 l 9-. EE~, ~;,;J CP~ 60khz Ai _!:!_7~ ~ °7 

Zl-~ 011 ~ ~ ¾B 9-. ~15, NR 011 Ai~ ll lil ~ -=-?-:£.(frame structure)~ lms~ 

%~ ~ ~ 0 1 ~ 7}7-l ~ 107~ ~ Ai_!:!_ ll lil ~ (subframe)_Q_s._ T/-d ~ ~ lOms~ 

~ 0 1~ 7}7-l~ lllil~(frame) 0 l 7-j~Bi:J-. ('.)}1+~ lllil~i':. 5ms~ ('.)}ll 

.lL lil ~ _Q_s._ 1+~ T ~J_Q_1=9, zt ('.)}ll .lL lil ~ i':. 57~ ~ Ai!!. .lL lil ~ g_ ±.. W~i:J-. 

15khz Ai!!. 7~ ~ °7 Zl-~ ~ 78 -9-011 ('.)}Lt~ Ai!!. .lL lil ~ i':. l 7~ ~ ~*(slot )_Q_s._ 

T/-d~Jl, zt ~*,<:_ 147~~ OFDM {J~(symbol)s.. -=-?-/-jBi:J-. s=.. 2~ ~ 

{! Al °'117} ~ %~ T ~J ~ NR Al A EJ 011 Ai~ .lL lil ~ TS:.~ ~ ~ ('.)} 71 i'l ~ 

S:..~ 0 li:J-.S:..2~ {rs:.<'.>}~,~*,<:_ -1:c~CP~ 78-9-011 JI7-j~_Q_s._ 147~~ OFDM 

{J ~ s.. TAd ~ 4, ~*~ Al Z} s=.. u1l ~ 011 Ai ~ 0 1 ~ Ai _!:!_7~ ~ °7 Z}~ 011 n:}2} 



8 

WO 2020/045920 PCT/KR2019/010844 

~2}~ T ~J 9-. 011 ~ ~ °7, 15khz Ai _!!7~ ~ °7 Zl-~ g_ 7}7:l ~ -rru-1 ½r-17:l ~ 

~--9-011 ~* i':. lms ~ 0 1 s.. Ail! ll lll ~Ji}%~~~ 0 1 s.. T/-d B 9-. 0 12t ~~, 

30khz Ai _!!7~ ~ °7 Zl-~ g_ 7}7:l ~ -'ff-u-1 ½2-17:l ~ ~ 4'-011 ~* i':. 147~ ~ OFDM 

{J~s.. T/-d~4,0.5ms~ ~ 0 ls.. ()}y-~ Ai_!!lllll~Oll T 7~~ ~* 0 1 ±..W~ 

4- ~Ji:+. ~,Ai_!! .ll i11 ~ Ji} .ll i11 ~ 2 2,Ad B Al zi- ~ 0 1 ~ 7}7:l 2 ,Ad~~ l=9, 
~* ,<:_ {J ~~ 7~4-s.. ,Ad~~ °7 Ai _!!7~ ~ °7 Z}~ 011 n:}2} Al Z} ~ 0 17} ~2}~ T 
~J 9-. ~:.a, NRi':. A:;]l½~ ~ 71 ~ Bi'l ~ ~*_Q_s._ ,Ad~ ()}JI, 'Y~ -=-r-zi-~ ~ % 
7:l <?'! g_ {ri::Al 7'171 i'l-t~Ai ul 11 ~*(EE~ Ail! ~*EE~ non-slot based 

schedule)£ s=.. ~ ()}'?J_ 9-. hlJ ,<:_ Ai _!!7~ ~ °7 Z}~ g_ A}%()}~ ()}y-~ ~*~ 

~ 0 17} ~1:ll ?ll ()}~ tJ- 0 }7:l 71 U11 ~01l 'Y~ -=-?-Zl-011 Ai~ ~ % 7:l <?'! g_ ½~ T ~J 9-. 

ul 11 ~*(EE~ Ail! ~*) i':. URLLC Al 4~ -2- 011 ~ ~ 1L ¾~ ~ 7:l ~ g_ i'l ~ 

~_Q_s..2,4, 77~ {J~ Bi'ls.. A:;]1½~ 0 1 7}';()}11. 

[52] EE~, NRi':. LTE2} ~~ AJ"6J~3. ~ ()}"6J~3. ~}~ W~g_ ()}y-~ ~* ~011Ai 

{J ~ lll ~s.. ,Ad~ ()}'?J_ 9-. HARQ 7:l <?_=! g_ ½ 0 171 i'l-t~ ~ % ~* ~ 011 Ai tl}s._ 

HARQ ACK/NACKg_ %~ W 4- ~J ~ ~* -=-?-~7} ,Ad~~ ~_Q_J::9, 0 1 r-7 ~ ~* 

T~~ ~}71 ±..W(self-contained)-=-?-~s.. ~~()}~ ~~~9-. 

[53] NR011Ai ~ ¾ 2567~~ ~* ±..~ g_ 7:l~W T ~Js=..~ ~lll~~_Q_J::9, 0 1~ 

627~~ ~* ±..~ 0 1 3GPPRel-1501lAi A}¾Bi:+. EE~, q 0J~ ~*~ ~wg_ 

~'o~ Ai FDD EE~ TDD .lL lll ~ g_ TAd ()} ~ .=g-~ .lL lll ~ T~ ~ 7:l ~ ~ 9-. 011 ~ 

~ °7, ~*~ {J~ 0 l -2..T ()}"6J~3.s.. ~,Ad~~ ~* T~2t {J~ 0 l -2..T 

/-J"6J~3.s.. ~,Ad~~ ~* T~ ~ ()}"6J~3. {J~Ji} /-J"6J~3. {J~ 0 l ~WB 

~* T~~ 7:l~~i:+. EE~,NRi':. 1:11°1£1 ~i'- 0 1 ()}y- 0 1/-J~ ~*oil ~~~°7 

A:;]l½~-'%1 g_ 7:l~~i:J-. rr}c}Ai, 717:l~i':. ~* ±..~ 7:lAl~}(SFI, Slot Format 

Indicator)~ 0 1%()}~ B-~011 ~* 0 1 ()}"6J~3. ~*~7:l, /-J"6J~3. ~*~;,;l 

EE~ ~ ?JJ Al~ ~*~;,;l ~ ~~1 ½ 4- ~J 9-. 717:l ~ i':. TI~ ~,Ad()} 71l(UE-specific) 

RRC Al -=:I~~ g_ ~-o~Ai TAd B "Ell 0 1 ~ ~ ~~A~ SFI~ 0 1 %()}~ 

7:l Al W _Q_s._M7 ~* ±.. ~ g_ 7:l Al W 4- ~J_Q_J::9, DCl(Downlink Control 

Information)~ ~-o~ Ai %~ _Q_s._ 7:l Al()} 77 4 RRC ~ ~-o~ Ai ,Ad~ EE~ 

¾,Ad~ _Q_s._ 7:l Al w 4-s=.. ~Ji:+. 

[54] <NR %~ ~}~ > 

[55] NR 011 Ai~ %~ ~}~(physical resource)Jlt '8-z! ()}~, ~"Ell 4 ±.. E (antenna port), 

~}~ -=:I~ ~(resource grid), ~}~ __8_i::(resource element), ~}~ ~ ~(resource block), 

~~~ Jil-E(bandwidthpart) ~ 0 1 J1~1Bi:J-. 

[56] ~-sllY- ±.. E ~ ~-sllY- ±.. E /-J~ {J~ 0 1 ¾~~ ~ i~ ~ 0 1 %~ ~ ~-sllY- ±.. E 

AJ~ q~ {J~ol ¾~~~ i~~s..1f-E7 ~~~ 4- ~Js=..~ ,Ad~Bi:+. ()}y-~ 

~-sllY-±..E /-J~ {J~ 0 1 ¾~~~ i~~~ %'f3i'l ~/-d(large-scaleproperty) 0 1 
9-~ ~-sllY- ±.. E /-J~ {J~ 0 1 ¾~~ ~ i~ ~s..-1f-E7 ~~~ 4- ~J ~ ~--9--, 2 7~~ 

~ "Ell 4 ±.. E ~ QC/QCL( quasi co-located ~ i':. quasi co-location) '8-111 011 ~J 9-Jl W 
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T ~J q. ~ 7 l 011 A~, % 'f3 i'l ~ Ad 2 7-l <?_=! ~~(Delay spread), s=.. ~ Gl ~~(Doppler 

spread), 'T'"IItT Al .lL E(Frequency shift), n:J,;? T~ II}~~(Averagereceivedpower) 

~ T~ El- 0 lud(Received Timing)~ ()}y- 0 1/-Jg_ ±..W~i:J-. 

[57] s=.. 3 ,<:_ ~ {!Al °'117} ~ %~ T ~J ~ ~~ ~ ~ 71 ~ 0 1 7-H'i ()}~ 7-H'i -=:I~ 2==- ~ 

~ t:§ ()} 7 l i'l ~ s=.. ~ 0 l 11. 
[58] s=._3g_ {h?~()}~,7-}~-=r~E-(ResourceGrid)~ NR 0 1 %~ 7~~°701lA~ ~T~ 

*~ ½G17-l ~ 7-l ~ ()}71 u:ii~011 zt *~ ½G17-l 011 n:}4 7-}~ -=r ~ 2==-7} -e~w~1- T 

~J 9-. EE~' 7-}~ -=:I~ 2==-~ ~1oll 4 ±.. E' A~ _!:!_7~ ~ °7 Z}~' ~ % 1=1J-"6J01l n:}2} 

-e ~w~ "T'- ~J 11. 
[59] 7-}~ ~ ~(resource block) i':. 127~ ~ A~ _!:!_7~ ~ °7 s_ TAd ~ ~, 'T'"IIt"T'- s=.. u1l ~ 

/-J01l A~ 'i1l- 7-j ~ B 9-. EE~' 7-}~ __8__i::(resource element)~ l 7~ ~ OFDM {J ~Ji} 

17~~ A7_!:!_7~~°1S-TAdB9-. rr}2}Ai,£301lAisi}:Q- 0 1 ()}y-~ 7-}~ ~~,<:_ 

l-7 _!:!_7~ ~ °7 Z}~ 011 n:}2} -=:I 3717} ~2}~ T ~J 9-. EE~' NR 011 l-7 ~ 7-}~ ~ ~ 

-=:I~ 2==- ~ i'l ~ -=g-~ %~ ~ ~ W g_ T-8~ ()} ~ "Point A" 2t -=g-~ 7-}~ ~ ~, 7}/-J 

7-}~ ~ ~ ~ g_ 7-j ~ ~9-. 

[ 60] s=.. 4 ~ ~ {!Al °'117} ~ % ~ T ~J ~ ~~ ~ ~ 7 l ~ 0 l 7-l ~ ()} ~ ~ ~ ~ II} E ~ 

~ t:§ ()} 7 l i'l ~ s=.. ~ 0 l 11. 
[61] NR 011 l-7 ~ 7~ ~ °7 ~ ~ ~ 0 1 20Mhzs.- JI7-j B LTEsi} ~~ l-7 _!:!_7~ ~ °7 Z}~ 

'Ms.-~~ 7~~°7 ~~~01 50Mhz011Ai 400Mhzs.- ~,AaBi:J-. rr}c}Ai,-2--::= B-~ 0 1 
0 1 Gl ~ 7~ ~ °7 ~ ~ ~ g_ -2--T A}%()}~ ~ g_ 7}7-j ()}7-l ~ ~ 9-. 0 1011 rr}2}A7 

NR011Ai~ S:..4011 S:..AlB tl}si}:Q- 0 1 7~~°7 ~~~ ~011Ai ~~~ II}E(BWP)~ 

7-l 7-a ()}~ u~0 1 A}¾ w T ~J 11. EE~,~~~ IIl- E ~ ()}11-~ *~ ½G17-l 2l-

<?=! 111 ~ ~ <?=! ~~ ~ -=g-~ 7-}~ ~ ~~ l-7 !!. 1}_Q_s_ TAd ~ Jl, Al Zl-011 n:}2} 

%~_Q_s_ ~Ad :§:1- ~ T ~Ji:J-. B-~011 ~ AJ"6J~3 ~ ()}"6J~3 ztzt ~ ~ 47~~ 

~ ~ ~ II} E 7} TAd ~ Jl, 'T"°l ~ Al Zl-011 ~Ad :§:1-B ~~~II} E ~ 0 1 %()}~ 

1:-11 °1E77} %T~ B 9-. 

[62] }I]l °7 2==- A~ E ~ (paired spectrum)~ ~ --9- /-J"6J~ 3 ~ ()} "6J~ 3 ~ ~ ~ II} E 7} 

~ 'B ~ _Q_s_ ~ 7-j ~ ~, ~ }I]l °7 2==- A~ E ~ (unpaired spectrum)~ ~ --9- ()} "6J~ 32} 

/-J"6J~3 %3} Zl-011 ~~__8__~ 'T'"IItT ~i't\3(re-tunning)g_ 1=1J-7-l<'.l}7l i'l-o~Ai 

()} "6J~ 354 AJ"6J~ 3~ ~ ~ ~ IIl- E 7} ~{J 2r-IIl-"T'- ~ -=g-% w T ~Js=.. ~ ~ g_ 
0 Pr-°7 ~ 7-j B 11. 

[63] <NR ~71 ~ ~> 

[64] NR011Ai TI~i':. 717-1~011 ~~()}~ ~~g_ T-8~()}71 i'l-o~Ai Ai~~~ 1tli18 

~ All A ~ ~} ~ T -8~ ~ q. 
[65] Ai ~ ~ ,':_ 717-l ~ 0 1 ~ %()} ~ % 71 ~~ ~ ~(SSB, Synchronization Signal 

Block)~ 0 1%()}~ B-~ 0 1 -t~Ig 717-l~~ Ai01l %71 ~ ~~Jl, %~111~ Ai ID~ 

~ ~ ()} ~ , Al A l@ 7-j _!;!_ ~ ~ ~ ()} ~ ~ ~} 0 l i:j-. 

[66] s=.. 5~ ~ {!Al °'117} ~%~ T ~J ~ ~~ ~~ 71 ~011Ai ~ %71 ~~ ~ ~ g_ 
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0:jp,1 ~ .Q_s._ £Al~ s=..~ 0 111. 

[67] S:.. 5 ~ %~()}~, SSB ~ ztzt lJR {J ~ ~ 127JR A~!!. ?R ~ °7 ~ ~ %()} ~ 

PSS(primarysynchronization signal) ~ SSS(secondary synchronization signal) ~ 

3JR ~ OFDM {J ~ ~ 240 JR~ A~ !!.?R ~ °7 011 ~~~ ~J ~ PBCHs.. TAd B 11. 

[68] TI~ 2 Al Zl- ~ y:rr}4" s=.. uii ~ 011 Ai SSB ~ -2..11 E7 ~ ()}~ SSB ~ T~ ~ 11. 

[69] SSB~ 5ms %~ ~~ 641ti ~%~ 4- ~]11. 114-~ SSB~ 5ms AlZ} ~011Ai 

Ai s.. 11 ~ ~ i'- l:ld .Q_s._ ~ %~ 1=9, TI~ 2 ~ i'-011 A}%~~ ~ fid ()} 4~ l:ld g_ 

71 ¾ .Q.s.. ~ U11011 ~ 20ms~ y 71 P} 11 SSB7} ~ i'-B 11 Jl 7}fij ()} Jl ~ ½ g_ 

4"-8~~11. 5ms AlZ} ~011Ai SSB ~i'-011 A}¾W 4- ~J~ l=ld~ JR4-~ y:rr}4" 

~ ~ 0 1 ~ g_ T~ ~ 7}W T ~J 11. O:j1 ~ ~ °7, 3GHz 0 1 ()}011 A7 ~ ~ ~ 4JR ~ SSB 

l=ld ~ i'- 0 1 7} '; ()}1=9, 3~6GHz7J}7-l ~ y:rr}4" ~ ~ 011 A7 ~ ~ ~ 8Jt 6GHz 0 1 /-J~ 

y:rr}4" ~ ~ 011 Ai~ ~ ~ 64JR ~ Ai s.. 11 ~ l:ld g_ A}%()}~ SSB ~ ~ % w T ~J 11. 

[70] SSB ~ ()}y-~ ~*011 T JR 7} ±.. W~ l=9, A7 !!.?R ~ °7 Zl-~ 011 n:}2} 0 }?B 2t :Q- 0 1 

~* ~011Ai~ Al3} {J~Ji} ~~ ~4-7} ~fijB11. 

[71] ~:.a, ssB~ %?B LTE~ sssi} ~~ ;;1R~°l ~~~~ ,illEi y:rr}4-011Ai 

~%~7-l ~~11. ~,SSB~ AlA 1@ ~~~ ~{J 0 1 °}1d *011Ai£ ~%~ T 

~]JI,%~~ ¾ 0a g_ 7-l~()}~ 784'--y:rr}4" s=..uii~ /-JojlAi ~T~ SSB7} ~%~ 

T ~]11. 0 1011 rr}c}Ai, TI~2 SSB~ -2..l-lEi~ ()}~ ~_!;!_ y:rr}4-i'l~l~ %71 

?BA E7 (synchronization raster)~ 0 1 %()}~ SSB ~ -2.. 11 E7 ~ ~11. ~71 ~ ~ g_ 

i'l ~ iR ~ ~ ~{J y:rr}4" i'l ~l fid .!i!. ~ ?R ~ °7 ?BA E7 (carrier raster)si} % 71 

?BAE7~ NR011Ai 1-R¾711 fid~~~.Q.1=9,%71 ?BAE7~ ;;1R~°l?BAE70ll l=ll-tRAi, 

y:rr}4" Z}~ 0 1 hll 711 ~ fid ~ °7 ~J °7 Ai, TI~~ llll}~ SSB ~ ~ g_ 7-l ~ w T ~J 11. 

[72] TI~ 2 SSB~ PBCH~ ~-tRAi MIB ~ ~ ~ W 4- ~J 11. MIB(Master Information 

Block)~ TI~ 0 1 L11E~l3.7}!!.s..~=3RA"E§ ()}~ 4°77-l AlA 1@fij.!i!.(RMSI, 

Remaining Minimum System Information)~ T~ ()} 71 i'l ~ ~ 5::. fid _!;!_ ~ ±.. w~ 11. 

EE~' PBCH~ Al Zl- s=.. uii ~ /-Joil Ai~ ~ 1ti ~~ DM-RS {J ~~ i'l ~1011 ~ ~ fid .!i!., 

SIB 1 g_ TI~ 0 l -2.. 11 E7 ~ ()} 7 l i'l ~ fid .!i!.( O:j1 ~ ~ °7' SIB 1 Tf-°7 ½ Gl 7-l fid .!i!., SIB 1 

CORESET01l ,B-zl_ B fid .!i!., ~ ~ .:g-zi- fid .!i!., PDCCH ,B-zl_ :rr}c}Pl E7 fid .!i!. ~ ), .:g-~ 
7-}~ ~ ~Ji} SSB A} 0 1 ~ -2._ ll 11 fid li!.(?R ~ °7 ~ 011 A7 ~ ~ ~ SSB~ i'l ~l ~ 

SIBl g_ ~-tRAi ~ %) ~ g_ ±.. WW T ~J 11. ~ 71 Ai, SIBl Tf-°7 ½Gl 7-l fid _!;!_ ~ 

TI~ 0 l Ai ~ ~ ~ ~} ~ -'{} li ~ 0 l ~ 011 7 l 7-l ~ 011 ~ ~ ()} 7 l i'l ~ 1tR 18 ~ A71 A 

~~}011Ai A}%~~ ~-¥-u11Al7-l011Ai£%~()}711 ~%B11. O:j1~ ~°7, 1tli18 
~A-11/-- ~~}~ i'l~ u11Al7-l l ~7-l 4 ~ ~°7£ ()}Y-011 SIBl~ Tf-°7½G17-l 
fi-l l--l71- A-l J'.Ls=-1 ,¢:. Ol rl~ o-er... r , o 2 , N,'-T. 

[73] ~ ~~ RMSI~ SIBl(System Information Block 1) g_ ~ Pl W 4- ~J.Q.1=9, SIBl 2 

Ai011Ai y7l~.Q.s..(ex, 160ms)!!.S...'.=.3RA"E§ B4.SIB12 TI~ 0 1 ~7l 1tli18 
~ A71 A ~ ~} ~ 4"-8~ ()} ~ 1:-11 ~ _8_ ~ fid .!i!. ~ ±.. WC)} 1=9, PDSCH ~ ~ -tR Ai 

y7l ~.Q.s.. ~i'-B11. TI~ 0 1 SIBl g_ T~()}7l i'l-tRAi ~ PBCH~ ~-tRAi SIBl 
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~i'-011 A}¾~~ *~½'G17-l 7-a.!i!.,sIB1~ AY1l½~011 A}¾~~ 

CORESET(ControlResourceSet) 7-J_!i!_~ T~-tR 0 l= ~9-. TI~i':. CORESET ~011Ai 

sI-RNn~ 0 1¾('.)t~ sIB1011 ~~ AYll½~ 7-J_!;!_~ ~~()}JI, AYll½~ 7-a.!i!.011 

n:}2} SIB 1 g_ PDSCH AJ01l Ai ~ ~ ~ 9-. SIB 1 g_ A1l-2l ~ Lt~ 7-l SIB~ i':. 

2r7l~_Q_s_ ~%~ Ts=.. ~JJI, TI~~ 2-T01l n:}2} ~%~ Ts=.. ~Ji:J-. 

[74] s=.. 6~ ~ {!Al 0117} ~ %~ T ~J ~ ~~ ~ 4f- 7l ~011Ai ~ 1tR 18 ~ A7l A ~~}~ 

~ t:§ ()} 7 l i'l ~ s=.. ~ 0 l 11. 
[75] s=.. 6 g_ {L?~()}~, ,Ai~~ 0 1 ~li~ ~TI~,<:_ 717-f~-_Q_s_ 1tR 18 ~ A7l A~ i'l ~ 

1tR 18 ~ A7l A _v_ ~ 0J ~ g_ ~ % ~ 9-. 1tR 18 ~ A7l A _v_ ~ 0J ~ i':. PRACH~ ~-tR Ai 

~ i'-B 9-. T jil ~ _Q_s_, 1tli 18 ~ A7l A _v_ ~ 0J ~ i':. Y 71 ~ _Q_s_ ~~~ ~ ~ 7-j 

~*011Ai <?=!4f-B ~~ 7-}~_Q_s_ TAa~ ~ PRACH~ ~-tRAi 717-f~-_Q_s_ 

~i'-Bi:J-. ~~~_Q_s_, TI~ 0 l ,Ai01l ~71 ~4f-()}~ 78-9-01178,AJ 71~ 1tli18 

~ A7l A ~~} ~ T-8~ ~ l=9, l=ld {l 1I]1 ~T(BFR, Beam Failure Recovery)~ i'l-tR Ai 

1tR 18 ~ A7l A~ T-8~ ()} ~ 78 -9-011 ~ Bl 78 Aj 71 ~ 1tR 18 ~ A7l A ~~} 7} T-8~ B 9-. 

[76] TI~ i':. ~ %~ 1tR 18 ~ A7l A _v_ ~ 0J ~ 011 ~ ~ 1tR 18 ~ A7l A g 1g-g_ T~ ~9-. 

1tR 18 ~ A7l A g 1f01l ~ 1tR 18 ~ A7l A _v_ ~ 0J ~ ~ ~7-}(ID), UL Grant (/-J"6J~ 3. 

~~7-}~), ~ Al C-RNTl(Temporary Cell - Radio Network Temporary Identifier) 

-=:I~ JI TAC(Time Alignment Command) 0 1 ±.. W~ T ~J 9-. ()}1+~ 1tR 18 ~ A7l A 

g lg- 011 ~ ()} 1+ 0 l AJ ~ TI~ ~ g_ i'l ~ 1tR 18 ~ A7l A g lg- 7-J _!;!_ 7} ±.. w ~ T ~J 7 l 

U11 ~ 01l, 1tR 18 ~ A7l A _v_ ~ 0J ~ ~ ~ 7-} ~ ±.. W B UL Grant, ~ Al C-RNTI -=:I~ JI 

TAC7} °7~ TI~01l71l %1L~7-l ~ ~~12r7l i'l()}~ ±..W~ T ~Ji:J-. 1tli18 ~A7lA 

_v_ ~ 0J ~ ~ ~7-} ~ 717-f~- 0 1 T~ ~ 1tR 18 ~ A7l A _v_ ~ 0J ~ 011 ~ ~~ ~7-}~ T 

~111. TAc~ TI~ 0 1 AJ"6J ~3. %71 ~ ~fia()}7l i'l~ 7-J_!;!_s_Ai ±W~ T ~111. 
1tR 18 ~ A7l A g lg- ,':_ PDCCH/-J ~ 1tR 18 ~ A7l A ~ ~ 7-}, ~ RA-RNTl(Random 

Access - Radio Network Temporary Identifier)01l ~ -tR 7-l Al~ T ~J 9-. 

[77] % 1L ~ 1tR 18 ~ A7l A g lg- g_ T~ ~ TI~ ,<:_ 1tR 18 ~ A7l A g lg- 011 ±.. w B 7-J _!;!_ ~ 

~7~<'.l}JI,717-f~-_Q_s_ A:;]l½~ B ~i'-g_ T-8~~9-. 011~ ~°7, TI~i':. TACg_ 

~%Al7'1JI, ~Al C-RNTI~ ;;z-p,;J~i:J-. EE~, UL Grant~ 0 1%()}~, TI~~ 

~ If1 011 Ai _AJ B 1:-11 ° 1 E1 EE~ "'R ¾ 111 ,A~ Aa B 1:-11 ° 1 E1 ~ 7 l 7-f~-_Q_s_ ~ i'-~ 11. 0 1 

78 -9- TI~ g_ ~ ~ w T ~J ~ 7-J .!i!.7} ±.. W~ °7 °1= ~11. 
[78] P}7-l~_Q_s_ TI~i':. 78Aj -tRi::.~ i'l~ ()}"6J~3. u1lAl7-l ~ T~~i:J-. 

[79] <NR CORESET> 

[80] NR011Ai~ ()}"6J~3.A1l°1jR~i':. 1~3{J~~ ~ 0 1~ 7}7-l~ CORESET(Control 

Resource Set)01l Ai ~ %~ l=9, /-J/<'.l} "6J A Yll ½~ 7-J _!i!_si} SFI(Slot format Index), 

TPC(Transmit Power Control) 7-J .!i!. ~ g_ ~ % ~ 9-. 

[81] 0 12} :Q- 0 1 NR011Ai ~ Al A 1@~ %<?=!Aa g_ ~_!;!_()}71 i'l-tRAi, CORESET JR 18 g_ 

S:.. ~ ()}'?J_ 9-. CORESET(Control Resource Set) i':. ()} "6J~ 3. All °7 ~~ ~ i'l ~ 

Al Zl--2rIIl-T 7-}~ g_ ~Pl~ 9-. TI~ 2 CO RESET Al Zl--2rIIl-T 7-}~ 011 Ai ()} 1+ 



12 

WO 2020/045920 PCT/KR2019/010844 

0 1/-J~ ~~ .:g-Z}g_ A}%('.)}~ All°l iB~ ~_!;!_~ 92.~W T ~]11. CORESET 'M 
QCL(QuasiCoLocation) 7}:~a g_ ~fia('.)}'?J_..Q..u=L 0 1~ %?B QCL01l ~-tBAi 7}fia~~ 

~ Aa ~ 7-l <?=! A ll i-112=-, s=.. ~ 'G1 A ll i-112=-, s=.. ~ 'G1 41 _v_ E, :iIJ err- 7-l <?=! -2l 011 
0 }1cl-s..-=r l:ld l:lJ"6J01l ~ ~ ~ Aa g_ ~~ 71 i'l ~ ,&~ ..Q..s._ A}¾B 11. 

[82] s=.. 7 2 CORESET01l ~ -tBAi ~ ~ <'.>}71 i'l ~ s=..~ 0 111. 

[83] s=.. 7g_ {f~<'.l}~,CORESET2 ('.)}y-~ ~* ~011Ai ?B~°l ~~~ ~011Ai 

4°J~ ~ ~ s.. -e AB W T ~J..Q.. ~, Al Z1.- S:.. u1l ~ /-J01l Ai CO RESET 2 ~ ~ 37B ~ 

oFDM {J ~ s.. -=-r-Aa ~ T ~J 11. EE~, coREsET 2 2r-IIl-T s=.. ui1 ~ /-Joi1 Ai ?B ~ °"i 
~ ~ ~77}7-l 67B ~ 7-}~ ~ ~~ BB Ts.. fia ~ B 11. 

[84] ~ iti~~ coREsET2 L1lE~l:=r.s..-¥-E1 ~7}-=-r-Aa fia.!i!. ~ AlA 1@fia.!i!.~ T~w 

T ~Js=..~ ~71 ~~~ II}E -=-r-Aa~ ~-¥-s.. MIB~ ~-tBAi 7-lAlB11. 717-f~-SI}~ 

<?=!~ ~fia ~011 TI~2 RRc Al-=r~~ g_ ~-tBAi ('.)t11- 0 1/-J~ coREsET fia.!i!.~ 

T~ ('.)t~ -=-r-Aa w T ~J 11. 

[85] ~ ~ A1lAi 011 Ai NR(New Radio)Si} '8-z! ~ 2r-IIl-"T'-, ll lll ~, Ai _!:1_ ll l1l ~, 7-}~, 

7-}~ ~ 9, 0a ~ (region), BJ!2=-, Ai !1.. BJ!2=-, All °7 iB ~' 1:11 °1 E7 iB ~' % 71 ~~' Zr% 

%~~~,Zr%~~ EE~ Zr% u11Al7-l ~ Si}7i EE~ ~AB A}%~~ ~ul EE~ 

AJ?B A}%~~ 4°J~ ~uls.. -tB~~ T ~]11. 

[86] ~15, 0 1('.)} ~ ~A11Ai011Ai ~ TI~Ji} 717-l~ T 7}7-l _1r_2=._~ 71¾..Q..s.. 71~~ 

A}/-Joil ~ -tBAi ~ ~ ('.)}4, 0 1 ~ 0 1-tB ~ 15 ~ ~ i'l ~ ~ ~ ~' TI~Ji} TI~ Zl-011 s=.. 

%~ ~ 71 ~~ A}/-J 0 1 ~ %~ T ~J 11. 011 ~ ~ °7, 0 }?B 011 Ai ~ ~ ('.)} ~ 717-l ~ 2 

TI ~Ji} ~~ g_ T-8~ ('.)} ~ ('.)} 4~ _1r_2=._ ~ 011 Al~ ..Q..s._ 7B Al('.)}~ ~ ~ ~ ~ ..Q..s.., 

~ 2- 011 rr} 2} TI~ SI} ~ ~ g_ T -8~ ('.)} ~ El- TI~ EE ~ ~ ll 4 AJ ~ l ~ ..Q..s._ ~ jll ~ 

"T'- ~J 11. 

[87] ~' ~ 71~~ A}/-J2 TI~Ji} 717-l~ Z}~ ~~ ~~ 0 }112}, TI~ Z} 

~~(Device to Device), A} 0 12=- ~ 3 ~~(Sidelink), ~Pl ~~(V2X) ~ 011 ~ %~ 

Ts=.. ~J 11. ~ <'.ll, ~}A1l ~ ~~ ~ All A 71 ~oil Ai~ TI~ Z} ~~ 011 s=.. ~ %~ T 

~J..Q..~, ~ ~ A1lAi ~ ~~' iB ~ ~ ~ %°7 ~ TI~ Z1.- ~~ %fy-01l n:}2} 4°J<'.>}71l 

~~~°7 ~%~ "T'- ~J11. 

[88] 011 ~ ~ °7, PSS ~ SSS ~ Zr Zr TI~ Z} ~~ 011 Ai PSSS(Primary D2D 

Synchronization Signal) ~ SSSS(Secondary D2D Synchronization Signal)s.. %°7 7} 

~ 7a ~ °7 ~ %~ "T'- ~J 11. EE~' ~ ~~ PBCHsi} :Q- 0 1 !1..s..2=-?B A E fia .!i!. ~ 

~ ~('.)} ~ iB ~ 2 PSBCHs.., PUSCH~ PDSCHsi} :Q- 0 1 A} 0 l 2=-~ 3- 011 Ai 1:11 °1 E7 ~ 

~ ~('.)} ~ iB ~ 2 PSSCHs.., PDCCH ~ PUCCH 54 :Q- 0 l All °7 fia .!i!. ~ ~ ~('.)} ~ 

iB~2 PSCCHs.. ~78~°7 ~%~ "T'- ~]4. ~15, TI~ Z}~~OllAi~ 

9 /--~ ~ ~ ~~7} ~il_('.)}~' 0 1 ~ PSDCH~ ~-tBAi %T~ B 11. 11~, 0 1 'G7 ~ 

%°7 011 ~fia ~ ~ ~ 2 °} 1111. 

[89] 0 1<'.l},~~A11Ai011Ai~ 71~~ A}/-Jg_ TI~SI}7l7-l~Zl-~ ~~g_ 01lAl~ 

71 ¾ ..Q..s.. ~ ~ ('.)}~, ~2-011 n:}2} 717-l ~ x2=-7} El- TI~ s.. ~ jll ~ °7 ~ 71 ~~ 
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A}/-Jol ~%~ T ~Ji:+. 

[901 EE~, ~ t:§ All A-~ 011 Ai ~ ?B ~ o1 ~ ~ ~ ~ 011 Ai ~ fia y:rr}4- -=r zJ.-_Q_s_ -=r-Aa ~ ~ 

~~~g_ ~~~ :rr}E EE~ BJ!E-i'lA :rr}E EE~ BWPS- 7lAB()}~ ~t:§()}1=9, i 

%°"1011 All~ 2 ~ i:+. EE~, ~ ~ ~ II} E ~ 011 Ai ~ fia y:rr}4- -=rzJ.-_Q_s_ -=r-Aa ~ ~ 

~ ~ ~ g_ Ai _!:l_ BJ!E._s_ 71 AB()}~ ~ t:§ ()} 4, -tB 1g %°7 011 ~fia ~ ~ ~ ,ci_ 0} 119-. 

[91] 0}%2-1, 01()}011Ai~ ~t:§~ ~~~ i'l-tBAi, Bl~-07 ~~011Ai~ Zl-~~~~ 

71 ~ Z} ~ .:g-~ g_ i'l ~ 71 ~ s_ LBT(Listen Before Talk)~ °'11 s_ ~ t:§ ()} 4, 9- 0J~ 

.:g-~ 71~~ 78--9--011£ ~ 7BA1 ~ ~%~ T ~Ji:+.%~,~ 7BA1 ~ ~}All~ 

~~ ~~ 71 ~~ 5G EE~ NR 71 ~011 ~ %~ ~ ~ 0} 11 ct, 4G, Wifi ~ q 0J~ 

~~~~ 71~011 ~%~ 4-s=.. ~Ji:+. 

[92] NR{New Radio) 

[93] 3GPP011Ai .:H:.¾:§:1- <Q-qj ~~ ~J~ ~}All~~~~~ 71~~ NR2 LTE ~1:ll 

"6J/-JB 1:11°1£1 ~i'-~g_ All1I-()}Jl, All~:§:}~Jl Tjll:§:1-B A}% Al4~-2..(usage 

scenario) 'Ms_ ..fl.-=?-~~ 9- 0J~ QoS il.-=?-A}"6J(requirements) g_ ~~Al~ 4- ~J ~ 

~~ ~ All A 71~ 019-. ~ ()l NR~ ~ .:H:.~ A}% Al 4~ -2._s_Ai eMBB(enhancement 

Mobile BroadBand), mMTC(massive MTC) ~ URLLC(Ultra Reliable and Low 

Latency Communications) 7} fia ~ ~ ~ q. Zl- Zl-~ A 14 ~ -2.. 'M ..fl.TA} "6J g_ 

~~()}71 i'l~ 1=1J-~_Q_s_Ai LTE ~1:ll %<?'!~(flexible) lllll~ -=?-~(frame 

structure)7} A1l 1I-B 9-. °'11 ~ ~ °7, Zl-Zl-~ A}% Al 4~ -2.. ~ 1:11 °1 E7 lll 01 E (data 

rates), lll opJAl (latency), ~ sq Aa (reliability), ~ ~ ~ 7-l (coverage) ~ 011 ~ ~ 

il.-=?-A} "6J 01 AJ 01 ()}11. rr}c}Ai, ~ ~ ~ NR Al A EJ g_ TAa ()} ~ y:rr}4" ~ ~ g_ 

~-tB Zl-Zl-~ A}% Al4~-2.. 'M il.-=?-A}"6Jg_ iL¾~_Q_s_ ~~Al:1171 i'l~ 
1=1J-~ _Q_s_, Ai s_ q ~ Tr vi½ '2-7 7-l (numerology)( e.g. subcarrier spacing, subframe, 

TTI, etc.) 71 ~ ~ ~~ 7-}~ % 1:i! (unit) g_ 1L ¾~ _Q_s_ 

~El~ ?Jl ~ (multiplexing)()} s=.. ~ ~ 111 ~ ~ 9-. 

[94] ~ °'11 S-, Ai s_ 9- ~ Ai _!:l_ ?B ~ °7 A }I]l O l ~ (subcarrier spacing) ~}- g_ ?!-~ 
Trui½c'-17-1011 ~-tBAi, ()}4 °1/-J~ NRcomponentcarrier(s)~ ~-tB TDM,FDM 

~ 2 TDM/FDM 71 ~_Q_s_ q~:§:1-()}~ 7-l ~ ()} ~ 1=1J-~ ~ time domain01l Ai~ 

A:;]l½~ Tii'l~ TAaWOll ~J°7Ai ()}4 °1/-J~ timeunitg_ 7-l~()}~ 1=1J-~oi1 ~~ 

~ ~ 7} 0 l f °7 ~j q. 0 l 2t -B-z! ()} ~ NR 011 Ai ~ time domain structure~ ~ 

%* s_Ai Ai _!:l_ ll i11 ~ 011 ~ ~ fia ~ 7} 01 f °7 ~1_Q_ l=9, -oB i:g Ai _!:l_ ll i11 ~ 

~ 0l(subframeduration)~ fia~<'.l}7l i'l~ 71¾ Trui½c'-17-l(reference 

numerology)s_Ai LTEsi} %~ ~ 15kHz SCS(Sub-Carrier Spacing)7} ~ fia B 9-. 

rr}c}Ai' 15kHz scs 71 ~ normal CP overhead~ 147B ~ OFDM symbolsS- TAa B 

TI~ ~ subframe duration° l fia ~ B q. ~' NR 011 Ai Ai _!:l_ ll lll ~ ,ci_ 1 ms~ time 

duration g_ 7}~ 9-. TI, LTEsi} ~~ NR~ Ai _!:l_ ll lll ~ 2 ~ ~ ~ ~ 71 ¾ Al Zl-
~ 01 (reference time duration)_Q_s_Ai, {!A1l /-J/()}"6J ~3- 1:11°1£1 A:;]l½~~ 

71 ~~ ~ ~ time unit_Q_s_ ~ slot~ mini-slot0l fia ~ ~ T ~J 9-. 01 78 --9--, -tB 1g 
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slotg_ TAd()}~ OFDM {J~~ 7~T, y~}-2 normalCP~ 78--9-, scs~J-011 '8-111 ~ 0 1 

y=l4~ ~}-g_ ?!-£~ ~fid~~i:+. 
[95] 0 1011 n:}2} ~ ~ ~ slot,':. 147~ ~ {J ~ s.. T/-d B 9-. EE~' -t~ ~ slot~ ~ % 

1=1J·"6J(transmission direction)01l n:}2} .51._ ::= {J ~ 0 1 DL transmission g_ -'fl-o~ 

0 1%~774,~,<:_ .51._::= {J~ 0 l ULtransmissiong_ -'fl-o~ 0 1%~774,~,<:_ DL 

portion+ (gap)+ UL portion~ ~ ~ s.. 0 1 %~ T ~J 9-. 

[96] EE~, ~ ~ ~ numerology(~ i':. SCS) 011 Ai ~ ~ ~ slot.!i!. 9- ~ i':. T ~ {J ~ s.. 

T/-dBmini-slot0 l fij~B9-.mini-slot7l~~ /-J/()}"6J~-=11:1l 0 1E1 %"T'-~g_ -'fl~ 

tJ- ,':_ ~ 0 l ~ time-domain scheduling interval O l ~ fid ~ 77 4, ~ ,':_ slot aggregation g_ 

~-8"~ /-J/<'.l} "6J~ 3 1:11 °1 E7 %"T'-~ g_ -'fl~ Zl ~ 0 1 ~ time-domain scheduling 

interval 0 l T/-d~ T ~Ji:+. ~()l, URLLCsi} :Q- 0 1 latency01l ~{}~ 1:11°1£1 ~ 

%T~()}~ 78--9-, 15kHz2t :Q- 0 1 scs~J- 0 1 3},<:. numerology 71~~ lllll~ 

-=-?-~011Ai fij~B lms(l4symbols)7l~~ slotTii'l A:;]1½~ 0 1 °Pf-°7~ 784'-, 

latency Ji.. -=-?-A} "6J g_ ~~Al 7'171 1 ~ T ~J 9-. rr}c}Ai, 147~ ~ {J ~ s.. T/-d B 

slot.!i!.9- ~ ,':_ T~ OFDM {J~s.. T/-dB mini-slotg_ fid~<'.l}~ 0 1 ~ 71~.Q.s.. 

URLLC~ il.-=-?-A}"6Jg_ ~~Al~ T ~J~ A:;]1½~ 0 1 °Pr-°7~ T ~Ji:+. 

[97] EE~ -'fl 011 Ai ~ ~ ~ tl} 2} :Q- o l, ()} 4 ~ NR Carrier ~ 011 Ai Ai s.. 9- ~ SCS ~}- g_ 

?!-~ Tf-~½2.17-l ~ TDM ~/EE~ FDM tiJ~_Q_s._ q~:§:1-()}~ 7-l~W "T'- ~Ji:+. 

rr}c}Ai, Zl-2.l-~ Tf-~ ½2-17-l 'Ms.. fid ~ B slot(~ i':. mini-slot)~ 0 1 (length)~ 

7 l ~ _Q_s._ latency Ji.. -=-?-A} "6J 011 ~ ~ °7 1:11 ° l E7 ~ A Yll ½ ~ ()} ~ 1::1J ~ s=.. JI 2.1 ~ T 

~J 9-. °'11 ~ ~ °7 SCS 7} 60kHz ~ 78 --9-, SCS l 5kHz ~ 78 --9- .!i!. 9- {J ~ ~ 0 l 7} 

l/4fid S:..s.. ½°7 ~ 71 U11~01l %~ ()} 711 147~ ~ OFDM {J ~ s.. ()}4~ slot g_ T/-d W 

78--9-, -t~ ~ 15kHz 71 ~~ slot length~ lms 0 l ~ ~ ~~, 60kHz 71 ~~ slot 

length~ ~ 0.25ms.Q.s.. ½ °7 ~ 711 B 9-. 

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

[99] ~37 ~Q=p4~~ t1l~-t7 ~~~ 78--9-, ~~~ A}~7-}7}~~~_Q_s._A}¾W"T'-

~J ~ ~~ i~ ~ 0 1 °} 11 ct Zl- ~7}~ regulation~ 011 Ai °7 rr7 ~ A}~ 7-} ~ ~ ,':_ 

7~ 7~ ~s=.. ~~~~Ai tJl A All .:g. g_ -'fl-o~ 0 1 % 0 1 7} '; ()}11. 0 1011 n:}2} tJl ~ 37 

~ ~ g_ ~ ~ NR Ai tl l A All .:g. Al 'o~ ~ tl l ~ 37 ~ ~ g_ ~ 'o~ 0 l u l All .:g. ~ JI ~J ~ 

WiFi, Bluetooth, NFC~~ q 0J~ -2-77 ~ ~~ ~~ _v. s..s..~Ji}~ 

.:g.~( co-existence) ~ All 011 ~ ~ -8"~ ~ 0 l ~Ji..()} q. EE~, Zl-2.l-~ NR A}~ 7-} ~ ,':_ 

LTE A}~ 7-} Zl-~ .:g.~( co-existence) 011 ~ ~ ~Alls=.. -8"~ ~ 0 l ~Ji..()} q. 
[100] 0 1011 rr}2}t1l~ 37 ~~g_ ~~NRAitJlA All.:g.Al,Zl-2.l-~ ~~~~AitJlA 

Zl-~ Zl-AJ ~ ,<:_ ¾~ g_ 111 ()} 7 l -'fl ~ .:g.~ 7 l ~ 0 l Ji_ -=-?-B q. °'11 ~ ~ °7' ~~ 

~~ ~ %½()} 71 ~ 011 A}% W ~~ i~ ~ EE~ 7~ ~ °7 ~ II}~~ l1l ~(power level) g_ 

,ill~()}~ -o~~~~i~~ ~,<:_ 7~~°7~ A}% 7}'; ~1f-~ ~10_-()}~ LBT(Listen 

Before Talk) 71~~ ~~ i~~ ~A1lA(access) 1::1J~ g_ 7-l~W ~il.7} ~Ji:+. 0 1 

78--9- -t~~ t1l~-t1 ~~~ ~fij ~~i~~ ~,c:_ 7~~°77}9-~ ~~ ~~ 
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-'L_£s..~ 011+ q~ A}qj7-}01l ~-tB A}%~~ 78--9-, -tBi:g ~~ g_ ~~NRA-~BlA 

All.:g-011 All~g_ ~711 ~ 7}';/-jol ~Ji:J-. rr}c}Ai, Bl~-07 ~~ g_ ~~¥~ ~~ 

Ai Bl A~ ~ -8"7 ~ ~ g_ ~~ ¥~~~Ai Bl Asi} ~~ A}-§-7-}7} J'.l.-=-?-('.)}~ QoS 

_!;!_AJ O l ~ ~('.)} q. 
[101] ~ ('.)l, NR-U~ 78 --9--, ~2=-Al ~ -8"7 ~~Ji}~ CA~ ~-tB SCelL£ ~Bl~ -8"7 ~ ~ g_ 

7-l~~jlj 71-e~ LTEsi} ~~, Bl~-07 ~~ g_ PCells.. ('.)}~ ~'B(stand-alone) 

Al1+~-2-~ 7-l~W T ~Ji:J-. 01 78--9-, -tBi:g Bl~-07 ~~ g_ A}%('.)}~ ,Ai01l ~A1l7} 

,A~ 7 l ~ 78 --9-- Ai Bl A ~TI O l ~ ,A~ w T ~J q. 0 l 011 II} 2} NR Ai Bl A 011 ~ -tB ~ 7-j ~ 

QoS~ ~~Al 7'171 ~ ~:h~- ~A1l 7} ~1-~ W 4- ~J 9-. 

[102] 0 12}:Q- 0 1, TI~ 0 1 Bl~ 37 ~~g_ 0 1%('.)}~ ~~g_ 4"-8~('.)}~ 78--9-011 LBTsi} 

:Q-2~~~%~£~rr}~~%~~~~784'-2t~Ig¥~~~~~~s.. 

~ ~ ~ % ~ ~ ~ t:§ Al~ _Q_s._ T~<'.>}71 ~ 18 9-. 0 12t :Q- 0 1, ~ % ~ ~ ~ 78 4'-7} 

9- 0J=~ ~ ~ 011 ~ -tBAi ~/-~ ~ ~ 78 --9--, -tB 1g ~ ~ g_ ~ 7-j-oB 0 1= ~ % ~ ~ ~All~ 

2-¾~ _Q_s_ -tB ~ w 4- ~J 11. 
[103] rr}c}Ai' ~ 7B Al 011 Ai~ Ai s.. q ~ 1:-11 °1 E7 %4-~ ~ ~ ~ ~ ~ g_ 717-l ~ 01 

-=-?- 'M w 4- ~J £ ~ ('.)} 7 l i'l -tB TI~ 0 l '8- z! 7-j .!i!. ~ 4-~ ('.)} 2 ° l ~ 7 l 7-l ~ 011 

~_!;!_('.)}~ 71~011 ~-tBAi Ait:§~9--~~Al°'1l01l n:}2}717-1~2 TI~~ 1:11°1£1 

%4-~ ~~~ ~~ 01 LBT~~oil II}~ ~~7-l EE~ ¥~~78~ ~~oil II}~ 
~ ~7-1 ~ t:§ Al~ _Q_s._ -=-r-~('.)t~, ~4f- 1:-11 °1 E1 ~ % g_ i'l ~ 7-}~ wi:g g_ 

A¾~ _Q_s._ 4"-8~ w T ~J 9-. TI~ ~ AJoil Ai£ ~~__8__ ~¥~<?=I~ AB~ 7-j %3} 

~ g_ ½ 01 Jl, ~ 7-j ~All AJ~ g_ t:§ ~('.)l T~<'.l}~ A¾~ _Q_s._ ~~ g_ 4"-8~ w T 

~J 9-. 
[104] ~t:§~ 1t!~~ i'l-tB 01('.)}0llAi NRg_ 7l¾_Q_s._~~Al°'1l01l ~-tB ~t:§~9-. 

-=:I Gl 4 O l ~ ~ t:§ ~ 1t! ~ ~ i'l ~ ~ ~ ~ LTE EE~ EE 9- ~ ¥~ ~ All A uJ 011 

~-tBAi£ ~ 7BAl7} ~%~ T ~J_Q_1=9 °1 EE~~ 7BA1~ ~y01l ±..WBi:J-. EE~, 

~ 7BA1~ ~37 ~~ g_ A}%('.)}~ ~~NR ~All/- 71~011£ ~%~ T ~Ji:J-. EE~, 

~ 7BA1~ qgJi} :Q-2 Bl~ 37 ~~ T~ ~78 ~ ('.)}1+ 01/-JojlAi A}%~ T ~Ji:J-. 

[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 SN(Secondary Node) is NR-U 

[108] NNU-DC: DC between NR licensed (MN: Master Node) and NR-U (SN) 
[109] 01('.)}0llAi ~t:§<'.l}~ ~Al °'11~ NRRRC-rr~~ 3GPPTS38.33101lAi t:§AlB 

7-j .!i!. __8__~ ~ ll s..Al A1 ~ ~ % g_ ±.. WW 4- ~J 9-. ~ t:§ All Ai /-Joil -tB i:g 7-j .!i!. 

__8__~ 011 ~ ~ 7-j ~ 2t '8-z! ll s..Al A1011 ~ ~ ~ % 01 ±.. w~ 7-l ~Li 4 £ 

_±r_ ¾-it~ 011 t:§ Al B ~ % 0 l ~ ~Al °'11 011 '?=1111 ~ ~ A}%~ 7i 1+ -r! ~ ~ i'l 011 
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{}7:l %<Q-g_ iB\§. ~%Al£EE~ iB\§. ~%%<Q-~~ % 0 Ls~_7lAB~i:+. 011~ 

~ °7, iB \§. ~ % Al s=.. ~ LBT %<Q- 4" f>~ g_ ~ ul WT ~J_Q_ 4, -tB ~ Bl~ ii7 ~ ~ ~ 
A}% 7} '; ~-¥- ~ ~TIW 4- ~J ~ CCA(Clear Channel Assessment) ~ ~ %<Q- g_ 

-2..2¥- ±..W~i:J-. ~' 1:ll~ii7 ~~~ A}% 7}'; ~-¥-~ ~Tiii}~ q 0J~ iB\§. ~~ 
71~ 0 1 ~ 7BA101l -2..2¥- ~%~ T ~J_Q_1=9 iB\§. ~~ 71~011 A1l~2 ~i:+. 

[111] 0 }%G7, ~ 7B Al 011 Ai~ Bl~ ii7 ~ ~ 0 1 PCell 011 T/-d ~ ~ 78 --9-- ~ ~{J _Q_s._ 
~~ii} 4, PSCell EE~ SCell 011 ~ -tB Ai T/-d ~ ~ 78 --9--011 s=.. ~ 7B Al 7} ~ %~ 4-
~J 9-. PCell 2 TI ~Ji} 717:l ~ ~ RRC <?_=! ~ g_ 4- f>~ ii}~ Ai g_ ~ ul ii} l=9, SCell 2 
PCellJi} Wllll TI~Oll ~7}~ ~ -T~~}~ g_ A7l .:g-ii} ~ Ai g_ ~ ul ~9-. PSCell2 

SCell ~OllAi PUCCH ~% 71'; 0 1 w~B ~'M~ Aig_ ~ul~i:+. TI~2 

717:l ~Ji} ~T~ Ai g_ 0 1 ¾ii}~ ~~ g_ 4"€>~ w T ~J_Q_1=9' 0 1 78 --9--011 ?B ~ °7 
~wg_ T/-dii}~ Ai2 ii}4~ PCel1Ji} ii}4 °1/-J~ SCe11°l ~ T ~Ji:+. EE~, 
SCell ~oil PUCCH ~% 71 '; g_ -=-r-1:11 ~ PSCe11°l ±.. w~ 4-s=.. ~Ji:+. %A}ii}J1l 
TI~2 ~T~ 7l7:l~ 0 l A7l.:g-ii}~ -T~~}~g_ 0 l¾ii}~ %~ ~~£11:11£1~ 
T/-dW T ~Ji:J-. 0 1 78--9--011 u}AE7 7l7:l~ 0 l A7l.:g-ii}~ ii}4 °1/-J~ AiSI} 

A1lz:lLi~ 7l7:l~ 0 l A7l.:g-ii}~ ii}4 °1/-J~ Ai 0 l %~ ~~£11:11£1 ~ T/-dW T 
~Ji:J-. u}AE7 7l7:l~ 0 l % 0 1/-J~ Aig_ TI~Oll A7l.:g-ii}~ 78--9--011 -tB~ % 0 1/-J~ 
Aig_ u}AE7 Ai -=:I¾(MasterCellGroup,MCG)s.. 7lAB~i:J-. A1lz:lLi~ 7l7:l~ 0 l % 
0 1/-J~ Aig_ TI~Oll A1l.:g-ii}~ 78--9--, -tB~ % 0 1/-J~ Aig_ A1lz:lLi~ Ai 
-=:I ¾(Secondary Cell Group, SCG)s.. 71 AB~ 9-. SCG ~ ii} 4~ Ai 2 PSCell ~ 4-

~J 9-. 
[112] ~15, RRC '?_=!~ TI~~ -T~ ~3- {!1I]1(Radio Link Failure, RLF)~ qg Ji} :Q-2 

78 --9--011 ~ ½~ 4- ~Ji:+. 
[113] PCe1101l ~-tB %~11l~011Ai N310 '?=!~~~ OOS(outofsync)~ 4-~ii}~, 

TI~ 2 T310 El- 0 1 ~ ~ Al <Q-~i:J-. ~~ T310 El- 0 1 ~ 7} %<Q-~~ %~ -tB ~ 
PCe1101l ~ -tB %~ 111 ~ _Q_s._1f-E7 N311 '?=! ~~ ~ IS(in sync)~ 4-~ ~q~ TI~ 2 
-tB ~ii}~ PCell 011 ~ -tB T310 Et O l ~ ~ ,Ad 7:l ~ 9-. 

[114] 0 lsi}~~,T310El- 0 l~~ ~liEE~ MCGMAC_Q_s..1f-E7 1tli18 ~A71A~A1l~ 
7:l Al ~ _Q_ ~'EE~ MCG RLC s..1f-E7 ~ ~ AB~ i'- 4-011 s=.. ~~j q ~ 7:l Al~ 

~_Q_~, TI~2 MCGOllAi '"T~ ~3- {!1I]1 ~ ~½~11. -=:I~Jl TI~2 '"T~ ~3-
{! 1Il1 ~ ~ ½~ 78 --9--, AS Al-n-~ El 7} ~ El B-11 °1 E ~ 7:l ~SJi:+~ RRC IDLE 
AJ~s.. ~ °7Zl-9-. -=:1~7:l ~_Q_~ TI~2 RRC <?_=!~ AB~,Ad lls._AlA1 ~ 7BAl~i:+. 

[115] ~~~tl}si}:Q- 0 1 NR-UOllAi~ LBT~ 7:l~-tB 0 l=ii}7l U11~01l-T~ iB\§.011 ~~ 
~A7lA _!;!_AJ 0 l ~~w T ~Ji:+. 0 1011 n:}2} ~,Ad~ QoS 4-¾g_ ~~ii}~ 1:11°1£1 

i'-4-~ 0 1 ~~w 4- ~Ji:+. ~ iil, 1:11 ~ ii1 ~ ~ Ai 0 1 ~~~ 78 --9--011 ~ LBT {! 1Il1 s=.. 
Wllll ~7}W 4- ~Ji:+. 0 1 78--9--, -T~ ~3- {!1I]1~ ~1-~s=._ ;,;l <?=!~ 4- ~Ji:+. EE~, 
'?=!~ /-J~ TI~~ PCell -T~ %~ 0 1 uB--9-- ~:§:1-B /-J~ OllAi -T~ ~ 3- {! 1I]1 

~ ½ s=.. Wllll ;,;l <?=! ~ 4- ~J 11. 
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[116] ~ °'11 ~ ~ °7, 717-l ~ 0 1 '?=! ~~ ~ LBT {! 1I]1 s.. ~ -tB RLM 71 ¾~~(Reference 

Signal, RS)~ ~%()}7-l *()}~ 784'- TI~ 0 1 °1 ~ OOSs.. 2~1()}7-l ~~9-~, 

LBT {! 1I]1011 n:}2} ~~ ~ 3.{! 1I]1 ~½Al Zl- 0 1 7-l <?_=! ~ T ~J 9-. EE~' 717-l ~ 0 1 

<?_=! ~~ ~ LBT {! 1I]ls.. ~ -tB RLM RS~ ~ %()}7-l *()}~ 78 --9-, TI~ 0 1 °1 ~ 

OOSs.. JI ~1 ~9-~, TI~ 0 1 T310 El- 0 1 ~ ~ Al <Q-w T ~J 9-. -=:I Gl 4, oos 0 1 ~ 

E-%711 717-1~ 0 1 LBT01l /-j.:g-()}°1 RLMRS~ ~%()}.JI TI~ 0 1 °1 ~ T~()}~ 

T310 El- 0 1~7} 7-j7-1Bi:J-. rr}c}Ai, RLFs.. llll}7-l7-l ~~ /-J~01lA1 9!-2 LBT {!1I]101l 

n:}2} {! ~ ~ ~ 1:11 °1 E7 ~~ 0 1 ~~~ /-J~ 0 1 ~1-~ W 4-£ ~J 9-. ~, LBT {! 1Il1 ~ 

TI~ 0 1 OOSs.. ~~()}7-l *()}~ 78--9-011 RLF~ ~½()}~1:-11AlzJ.- 0 17-l<?_=!~ T 

~J.Q.1=9, OOSs.. ~~()}Li 2}£ Z}~~ LBT /-j.:g-011 n:}2} RLF~ ~½()}7-l *()}JI 

~~ 0 1 QoS~ ~~()}7-l *WT ~J 9-. 

[117] q~ °'11 ~ ~ °7, TI~ 0 1 LBT {!1I]ls.. RACH lls._OJ ~ g_ ~%()}7-l *-tB 

7-l <?_=! ~ 77 4, 717-l ~ 0 1 LBT {! 1I]1 s.. RAR~ ~ %()}7-l *-tB 7-l <?_=! ~ 77 4, TI~ 0 1 

LBT {!1I]ls.. MSG3~ ~%()}7-l *()}~ 78--9-011 ~% %3} 7-}jil ~ 4"-8~()}7-l 

*()}'?J_7l U11~01l ~~uJ ~:§:1-011 rr}~ 1tli18 ~All/- ~All~ ~½()}~1:11 AlzJ.- 0 1 

~ 0 1 ~2-B 9-. rr}c}Ai, {! ~ ~ ~ ~~ ~ 3. {! 1Il1 ~ ½ 0 1 7-l '?=! ~ T ~J 9-. 

[118] EE q~ °'11~ ~°7, TI~ 0 1 LBT{!1I]ls.. ~~3. 1:11°1£1 ~i'-011 {!1I]1W01l n:}2} 

RLCs..1f-E7 ~~ AB~i'-4-011 s=..~()}7177}7-l~ AlzJ.- 0 17-l<?_=!-'%].Q.s._M7 ~~ ~3. 

{!1I]l ~½ 0 17-l'?=!~ 4- ~Ji:J-. 

[119] 0 12}:Q- 0 1 Bl~-t7~~g_ A}%()}~ PCellEE~ PSCellEE~ SCell~ -¥-()}7} 

~ 7}~ 77 4 Z}/-J 0 1 ~ 2 78 --9-011 ~ 9!- 2 LBT {! 1I]l 7} ~,A~ w T ~]JI, 0 1 ~ 

~~ uJ~ %~ 0 1 ~ ½ 2 /-J~ 011 ~ ~ ~~ ~3.{!1I]l ~ ~½()}~ Al zi-g_ 

7-l '?_=! Al zl 9-. rr}c}Ai, ~~ uJ %~ ~ :§:1-011 rr} ~ RLF ~ ½%3} g_ LBT7} /-j .:g-

o l ~ 011 4"-8~ ()} 711 ~ °7 A7 A7 Bl A ~ TI Al Z} g_ ~ 7} Al ~ T ~J q. ~' TI~~ ~~ 

%~ 0 1 ~:§:l-B/-J~011Ai LBT{!lI]17}7-}y~,A~~q~, TI~~~~ ~3.{!1I]l 

~½Al Zl- 0 1 7-l <?_=! ~ °7 A7 Bl A ~ TI g_ ~ 7}Al ~ T ~J 9-. 

[120] 0 1()}011Ai~ 0 1G1~~A11~g_-0B~()}7l i'l-tBAi ~½B~7BA101l rr}~ TI~~ 

717-l ~ %3} g_ s=.. ~ g_ %~()}°1 ~ t:§ ~ i:J-. 

[ 121] s=.. 8 2 ~ {!Al °'11 011 rr} ~ TI~ % 3} g_ ~ t:§ ()} 7 l i'l ~ s=.. ~ 0 l q. 

[122] s=.. 8 g_ %~()}~,Bl~ 37 ~ ~ 011 A7 ~~ g_ 4"-8~ ()} ~ TI~ 2 AJ"6J~ 3. 1:-11 °1 E7 

EE~ ()}"6J~3. 1:11°1£1 ~ i'-4-~()}71 i'l~ Bl~ 37 ~~ ~~7-}~011 ~-tBAi iB~ 

~% {!1I]l ~ ~½()}~ Tilll ~ 4"-8-~W 4- ~J9-(S800). 

[123] ~ °'1ls.., TI~2 Bl~ 37 ~~011Ai AJ"6J~3. 1:11°1£1 ~ ~%()}71 i'l-tBAi 

AJ"6J~ 3. 1:-11 °1 E7 ~ % g_ i'l ~Bl~ 37 ~ ~ ~~7-}~ 011 ~ ~ iB ~ ~%Al s=.. 

%3} g_ 4"-8~ W 4- ~J 9-. iB ~ ~%Al s=.. %3} 2 ~ ~~ LBT %3} g_ ~ ul W 4-

~J i:J-. °171Ai, iB~ ~% {!1I]l~ TI~ 0 1 AJ"6J~3. 1:11°1£1 ~i'-g_ i'l~ Bl~ 37 

~~ ~~7-}~011Ai iB~ ~~ g_ 4"-8~~ ~Ji} 1:11°1£1 ~i'-g_ 4"-8-~W T ~~ 

78 --9- ~ ~ ul ~9-. ~, iB ~ ~ % {! 1I]1 ~ LBT {! 1I]1 ~ ~ ul W 4- ~J 9-. 
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[124] EE~' AJ"6J~ 3 1:11 °1 E7 ~ %~ ~--9-011 i~ ~ ~ % {! 1I]1 ~ AJ"6J~ 3- 1:11 °1 E7 
~ i'- g_ i'l ~ 1:11 ~ 37 ~ ~ ~~~t~ 011 l-7 ~ A Yll ½~ 2-~cl u1P-l 7:l ~ i'- {! 1Il1, 1tR 18 
~ All A _v_ ~ oJ ~ ~ % {! 1I]1 ~ /-J"6J~ 3 1:11 ol El i~ ~ ~ % {! 1I]1 ~ ~ °7 s=_ 

ii}y- ~ ± WW T ~J 9-. 011 ~ ~ °7' TI~ 2 MAC01l ~ 3~ 7:l Al B 1:11 ~ 37 ~ ~ 
qj~3 ~~~t~ /-JojlAi %~11l~(PHY) 0 l A:;]l½~ 2-~cl u1lAl7:l EE~ 1tli18 
~ All A _v_ ~ 0J ~ EE~ PUSCH~ %011 {! 1I]1 ii}~ ~ --9-, ii~ 1g i~ ~ 011 ~ ~ i~ ~ 
~ % {! 1I]1 s_ ~TIW T ~J 9-. ~ % {! 1I]1 ~ ~ 2 LBT {! 1I]l 2} :Q- 2 i~ ~ ~%Al s=.. 
,J-.l ,,-ll g :rr "61-"'6"1-- .¢:. o l rl. 
2--"1J 2 J__ U 2 1 /'A'-T• 

[125] q~ 01ls_, TI~2 1:Jl~ii7 ~~OllAi ii}"6J~3 1:11°1£1 ~ 4-~ii}7l i'l-t~Ai, 

1:11 ~ 31 ~ ~ ~~~t~ oil Ai ~ i'-51 ~ 71 ¾~~ oil ~ ~ 4-~ ~-¥- ~ iil 3-ii}~ 
i~~ ~% {!1I]l ~~½WT ~Ji:+. 0 1 ~--9-, i~~ ~% Al£ %3}2 717:f~- 0 1 
4-f>~ii}~ 71¾~~~ ~i'-ii}1=9, TI~2 71¾~~~ 4-~ ~-¥-~ iil3-ii}~ 
717:f~- 0 1 -t~i:g i~~oil ~~ ~%~ {!1I]lii}~~;,;l ~ ~TI~i:+. 71¾~~7} 
4-~517:l ~~ ~--9-, TI~2 717:f~- 0 1 -t~i:g i~~oil ~~ ~%011 {!1I]lii}~ g g_ 

~½w 4- ~Ji:+. 
[1261 TI~2 i~~ ~% {!1I]l7} ~fia 7l¾g_ ~~ii}~ ~--9-, 1:11~ii1 ~~ ~~~t~oil 

~ ~ i~ ~ ~ 4f- {! 1Il1 s_ ~ Tiii} ~ TI 111 ~ 4- <5~ w 4- ~J 9-(S810). 
[127] 011 ~ ~ °7, TI~ 2 i~ ~ ~ % {! 1Il1 ~ ~ --9-011 tl}s_ -t~ i:g 1:11 ~ ii1 ~ ~ ~~~t~ 011 

~~i~~ ~4f-{!1I]ls_~Tiii}7:l~ ~~i:+. ~~, TI~ol 1~~ i~~ ~%{!1Il1~ 
~½ii}Jl tl}s_ i~~ ~4f- {!1I]ls_ ~Tiii}~ ~--9-011 TI~ EE~ 7l7:l~2 RLF 
~7 ~ ~ i'l ~ 0 }?B ~ Zl- %3} g_ 4'f>~ -8"~ 0 1= ~9-. rr}2}A7, ~Al~~ LBT {! 1I]l 2} 

:Q- 0 1 i~ ~ ~ % {! 1Il1 ~ ~ --9-011 114-~ i~ ~ ~ 4f- {! 1Il1 ~~ g_ i'l ~ %3} g_ 
4-f>~ -8"~ 0 1= ii}7l U11~01l ~~_fl_~~~ :±.-2.. ~ %3} 0 1 4-f>~ ~ T ~J 9-. rr}c}Ai, ~ 
7~Al01l rr}~ TI~2 °}?B %3}g_ 4"f>~ii}~ i~~ ~4f- {!1I]l ~ ~TIW 4- ~Ji:+. 

[128] ~ 01ls_,AJ"6J~3~ ~--9-, TI~2 AJ"6J~3 1:11°1£1 ~i'-g_ i'l~1:ll~ 37 ~~ 
~~~t~ 011 l-7 ~ i~ ~ ~ % {! 1I]1 ~ T 7} 717:l ~oil ~ 'o~ l-7 TAd B ~ 111 ~J- g_ 
~ -;,1312= 73 ..$-.rJl ill 1...-CJ 7:-l d:. ,J-.l ,-,ll :;:=i ~ q'6"l-- .¢:. o l rl. ~ q ul-_Q_ 
J___-'7 , -,___ o , ~, n 2 eel , 2 --"11-= L!. 1....:. 2 , /'A '-T- -, , 1....:. 2 ..___ 

77 ~ 51 ~ (consistent) i~ ~ ~ % {! 1I]l 7} ~1-~ ii}~ ~ 4'-011 i~ ~ ~ 4f- {! 1I]1 s_ ~TIW 

4- ~J 11. 
[1291 i:+~ 01ls_, ii}"6J~3~ ~--9-, TI~2 ii}"6J~3 1:11°1£14-~g_ i'l~1:1l~ 31 ~~ 

~~~t~oilAi~ i~~ ~* {!1Il1 ~4-7t 71;,;1~011 ~-o~Ai -=r-AaB ~111~;-g_ 
~SI}ii}~ ~--9-011 i~~ ~4f- {!1I]ls_ ~TI~i:J-. TI, ii}"6J~3~ ~--9-011 ~~~ 
tl}si} :Q- 0 1 i~~ ~% {!1I]l ~4-~, 7l7:l~ 0 l ~i'-ii}~ 7l¾~~oil ~~ ::'.'jfia 
~ Ji}Oll 71 ~ ii}~ 5'h~- EB 9-. ~ 011 S-, 717:l ~ 0 1 ~%ii}~ 71 ¾~~7} 71 ¾~~ 
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Ali~~ 2 RRc ui1 Al 7-1, sea{! 1Ill 7-a _!;!_ ui1 Al 7-l EE~ {! 1Ill 7-a _!;!_ ui1 Al 7-l ~ T ~J 11. 

[135] ~ °'11 s.., TI~ 2 iB ~ ~ ~ {! lI]17} PCell(Primary Cell)01l A~ ~1-~ ~ ~' RRC <?'!~ 
AB~,Aa __8__;;,;J ui1A17-1 ~ 717-l~.Q.s.. ~i'-"Ot~ RRc <?=!~ AB~,Aa ~~t~ 1BA1~11. 
q ~ °'11 s.., TI~ 2 iB ~ ~ ~ {! lI]17} PSCell(Primary SCel) EE~ SCell(Secondary 
Cell)01l A~ ~,A~~~' SCG(Secondary Cell Group){! 1I]17-a _!;!_ ui1 Al 7-l EE~ {! 1I]17-a _!;!_ 

ui1 Al 7-l ~ 717-l ~ .Q_s._ ~ % ~ 9-. 
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%<Q- g_ 7-l Al w T ~J 9-. EE~' 717-l ~ 2 iB ~ ~ ~ {! lI]17} ~,A~~ 1:11 ~ "8"7 ~ ~ 

-T~7-}~ g_ ~~ w Ts=.. ~Ji:J-. °'11 ~ ~ °7, 717-l~ 2 1:11 ~ "8"7 ~ ~ ~ ~ ~~ :rrl- E 

EE~ l-7 _!:l_ 1:lJl2=._ ~ ~ ~ "O} s=.. ~ 7-l Al w "T'- s=.. ~J 9-. 
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~ t:§ "O} 7 l i'l ~ s=.. ~ 0 l 11. 
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TI 111 ~ "T'- -8~ w "T'- ~J 9-(S900). 
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~ ½ w T ~J 9-. 0 1 ~ i'l-tB Ai, 717-l ~ 2 TI ~ 0 1 iB ~ ~ % {! 1Il1 ~ ~TI"O} ~ 1:-11 
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~Ji:+. ~71,7,i, ~lll~J-2 717:l~Oll ~-tBA~ T/-d~7i4, TI~Oll ul~ T/-d~ 4-£ 
~Ji:+.~' TI~ 2 7f~ ~ ~(consistent) iB ~ ~% {!1I]17} ~;_~()}~ 78--9-011 iB ~ 
~4f- {!1I]1s_ ~TIW 4- ~Ji:+. 
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T/-dB El- 0 1~ ~ 7BAl~i:J-. ~71Ai N2 1 EE~ i 0 1/-J~ ~}<?'14-s_ 717:l~Oll 
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~li~~ iB~ ~4f- {!1I]1s_ ~TI~i:+. EE~, TI~2 AJ~J~3. 1:11°1£1 ~i'-g_ 
i'l ~ tJl ~ 37 ~ ~ -T~~}~ 011 Ai iB ~ ~ %011 {! 1Il1 ()} ~ 78 --9- 5'}¾ E1 ~ ~J- g_ 
~7}Al7'1.Jl, 5'}¾E1~ ~J- 0 1 717:l~Oll ~-tBAi TAdB ~lll~J-g_ ~~()}~ iB~ 
~ 4f- {! 1Il1 s_ ~TI~ q. ~ t:§ All Ai 011 Ai ~ 7 }¾ E7 ~ ~J- 0 l ~ 111 ~J- g_ ~~ ()} ~ 
78 --9- ~ °'11 ~ ~ °7 ~ t:§ ()}~_Q_ 1+, ~ 111 ~J- g_ ~SI}()}~ 78 --9-s=.. %~ ()} 711 ~ %~ 4-
~Ji:+.~' ~lll~J-2 iB~ ~4f- {!1I]1 ~ ~TI<'.l}7l i'l~ E~7i ~J- 0 1 ~ 4-s=.. ~]JI, 
iB ~ ~ 4f- {! 1Il1 ~ ~TI<'.l}7l ~ ~ ~ ~ ~ ~J-_Q_s_ ~,Ad~ 4-s=.. ~Ji:+. ~ ~ ~J-_Q_s_ 

~,Ad~~ 78 --9-011 ~ 111 ~J- g_ ~SI}()}~ 78 --9-011 iB ~ ~ 4f- {! 1Il1 s_ ~TI~ 4- ~Ji:+. 
[147] TI~2 t1l~-t1 ~~ -T~~}~oil ~~ iB~ ~4f-{!1I]1s_ ~TI~~, iB~ ~4f-

{! 1Il1011 rr} ~ ~1 ~ %<Q- g_ 4"-8~ ()} 71 i'l-tB Ai /-Ji'l 111 ~ Ali~~ g_ 717:l ~ _Q_s_ 

~ %~9-. 
[148] °'11 ~ ~ °7, /-Ji'l 111 ~ Ali~~ 2, iB ~ ~ 4f-01l {! 1Il1 ~ -T~~}~ 011 ~ ~ iB ~ 

~ % ,Ad .!2.., RSSI ,Ad .!2.., iB ~ ~ % {! 1Il1 ~ T ,Ad .!2.., iB ~ ~ % {! 1Il1 tJl ¾ ,Ad .!2.., iB ~ 
~ it {! lI]1 7:l 4f- 7 l zJ.- ,Ad .!2.., iB ~ ~ it {! lI]1 Al zJ.- ,Ad .!2.., iB ~ ~ it {! lI]1 7 l zJ.- ,Ad .!2.., 

{! 1Il1 ~ ~ ,Ad .!2.., ~ ±.. ~ ~ ~ ,Ad .!2.., iB ~ ~ 4f-01l {! 1I]1 ~ ,Ai ,Ad .!2.., Ai !1.. BJ! 2=- ,Ad l2.. 
~ ~ ~ ~ :rrl- E ,Ad l2.. ~ ~ °"1 s=.. ()} 1+ ~ ,Ad l2.. ~ ±.. W w 4- ~J 11. °'11 ~ ~ °7 , 
717:l ~ 0 1 4-~ ()t ~ /-Ji'l 111 ~ Ali~~ 2 RRc ui1 Al ;,;1, sea{! 1I11,Ad .!2.. ui1 Al 7:l 
EE~ {! 1I11,Ad .!2.. ui1 Al 7:l ~ 4- ~Ji:+. 

[149] ~ °'11 s_, TI~~ iB ~ ~ 4f- {! lI]17} PCell(Primary Cell)Oll Ai ~;_~ ~ ~' 717:l ~ 2 
RRC <?=I~ AB~ ,Ad __8__;;,;j ui1 Al 7:l ~ T~ ()}~' RRC <?=I~ AB~ ,Ad ~~} ~ 1B Al~ 9-. 
q ~ °'11 s_, TI~~ iB ~ ~ 4f- {! lI]17} PSCell(Primary SCel) EE~ SCell(Secondary 
Cell)Oll Ai ~,A~~~' 717:l ~ 2 SCG(Secondary Cell Group){! 1Ill ,Ad .!2.. ui1 Al 7:l EE~ 
{! 1I11,Ad .!2.. ui1 A 1 ;,; 1 ~ 4-~ ~ i:+. 

[150] 717:1~2 TI~s_-1f-E7 /-Ji'llll~ Ali~~ g_ T~()}~, TI~Oll ~2=--2..~ ~ 
7:lA1()}7i1+,RRc <?=I~g_ AB~fid()}7ii+, A-11z:11:i~ ,Ai ~781-tBA-11r~7} ~~ 
%<Q-g_ 7:lAlW T ~Ji:+. EE~, 717:1~2 iB~ ~4f- {!1I]17} ~,A~~ t1l~ 37 ~~ 
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[151] 0 P:l~l- %<Q-g_ ~-o~AL 717-l ~ 2 Bl~ -8"7 ~ ~ -y~7-}~ g_ 0 1 %()}~ B-~ 0 1 
AJ"6J~3. 1:11°1£1 ~ ~%()}~ 78--9-, i~~ ~~ {!1I]101l rr}~ RLF~ llll} 2 Jl 
7-J~()t71l ~~w 4- ~Ji:J-. 

[152] s=_ 102 ~ {!Al °'11011 rr}~ ()}"6J~3. 1:11°1£1 ~%~ 78--9-, 717-l~ %<Q-g_ 
~ t:§ ()t 7 l i'l ~ s=_ ~ 0 l i:J-. 

[153] s=_ 10g {L?~()t~, ()t"6J~3. 1:11°1£1 ~ B~s.- ~i'-()t~ 78--9-011£ 717-1~2 
Bl~ 31 ~~oi1A~ ~~g_ 4-'5~()t~ 717-1~2 i~~ ~~{!1Ill~ ~fia()t7l i'l~ 
El- 0 l u-1 ~ 5'h~- E7 ~ ~ °7 s=_ ()t y-~ 7-J _!;!_ ~ TI~ s._ ~ % ()t ~ TI 111 ~ T <5~ w T 

~J 9-(S 1000). 
[154] °'11~ ~°7,717-1~2 B-~ 0 1 i~~ ~%{!1I]1~ ~B-()}~1:1lA}%~~ El- 0 lu-1 

7-J .!i!_ ~ 5'}¾ E7 7-J .!i!_ ~ ~ °7 s=_ ()t y-~ 7-J .!i!_ ~ Al A 1@ 7-J .!i!_, Ai ~ 7-j Ali~~ 
EE~ TI~~ 7-J Ali~~ g_ ~-o~Ai B_-~s._ ~~~9-. 

[155] 717-1~2 Bl~-t7 ~~ -y~7-}~g_ 0 1%()}~ 71¾~~~ ~%()}71 i'l-t~Ai, i~~ 
~ % Al s=_ %<Q- g_ 4" f>~ ~ 9-(SlOlO). 717-l ~ 2 ~ 7-J 2r 71 EE~ ~ 7-J ~Z! g_ 
~~()} ~ 78 --9-011 ()t "6J~ 3. 1:-11 °1 E7 ~ % g_ i'l ~Bl~ 37 ~ ~ -y~7-}~ 011 Ai 
71¾~~~ ~i'-~i:J-. i:J-~, 71¾~~~ ~i'-£ Bl~-t1 ~~ -y~7-}~g_ 
0 1%<'.l}~ ~..Q_s._, 717-1~2 71¾~~~ ~%<'.l}7l01l ~Ai Ai 71¾~~ ~%g_ 

i'l ~ -y~7-}~ 011 Ai~ i~ ~ ~ % Al s=_ %<Q- g_ 4" f>~ ~ 9-. °'11 ~ ~ °7' 717-l ~ 2 LBT 
%<Q- g_ 4" f>~ ~ i:J-. 

[156] ~~~ B}si} :Q- 0 1, Bl~-t1 ~~ -y~7-}~ 0 1 ~~()}714, u1~ ~7-aB ~% 
71¾~1 ~ ~~()}7-l *()t~ 78--9-011 717-1~2 i~~ ~% {!1Ill ~ ~½~i:J-. 
717-l ~ 2 i~ ~ ~ % {! lI]17} ~ ½~ ~' q g Al Z} -=?-Zl-011 Ai i:J-Al i~ ~ ~%Al s=_ 

%<Q- g_ 4-f>~ w 4- ~J i:J-. 
[157] 717-1~2 i~~ ~~{!1I]1s._ B-~ 0 1 ~BC)}~ ~%~/-Ji'llll~ Ali~~ g_ 

4-~ ()t ~ TI 111 ~ 4- <5~ w 4- ~J 9-(S 1020). 
[158] ~ °'1ls.-, B-~2 ()}"6J~3. 1:11°1£1 4-~g_ i'l~ Bl~ 37 ~~ -y~7-}~011Ai~ 

i~ ~ ~ * {! 1I11 ~ 4-7} 717-l ~011 ~ -o~ Ai -=r-Aa B ~ 111 ~J- g_ ~Jl}()t ~ 78 --9-011 i~ ~ 
~~ {!1I]1s._ ~TIW 4- ~Ji:J-. ~' TI~ 2 77 ~~~(consistent) i~ ~ ~% {!1I]17} 
~A~ ()t ~ 78 --9-011 i~ ~ ~ ~ {! 1Il1 s.- ~TIW 4- ~J 9-. i~ ~ ~ % {! 1Il1 ~ 4- ~, 
717-l ~ 0 1 ~ %()} ~ 71 ¾~~ 011 ~ ~ ~ 7-J ~ Ji}Oll 71 ~ ()}~ 5'}¾ EB 9-. ~ °'11 S-, 

717-1~ 0 1 ~%()}~ 71¾~~7} 71¾~~ T~ 7l~011Ai 4-~~7-l ~..Q_~, 

B-~2 i~~ ~% {!1I]1s._ ~B_-<'.l}Jl, 0 1~ 71¾~~ T~ 7l~011Ai~ T~~-¥-~ 
_2_1--lE1~~i:J-. 0 1 78--9-, B-~2 71¾~~ T~ 71~011 71¾~~7}4-~~7-l 
~..Q_~, i~~ ~% {!1I]1 ~4-~ +le)}~, i~~ ~% {!1I]1 ~4-7} ~lll~J-g_ 
~Jl}()t~ 717-1~ 0 1()t"6J~-=11:11°1£1 ~i'-g_ i'l~ Bl~-t1 ~~ -y~7-}~oil ~~ 
{!1I]1()}~ i~ ~ ~~ {!1I]1s._ ~B-~9-. 



23 

WO 2020/045920 PCT/KR2019/010844 

[1591 11 ~ °'11 s_, TI~ 2 t1l ~ ii1 ~ ~ -T~7-}~ 0111-1 ~ iB \§. ~ % {l :rrl1011 <?=I 11151 °7 

T/-d51~ El- 0 lu-1~ ~liEE~ 5'h~-E7~ ~lll~J-~~A1,iB\§. ~4f-{11I]1s_ 

~TIW 4- ~J 11. °'11 ~ ~ °7, N 18 ~ <?=l 4f-~ ~ 71 ¾~~ 4-~ 71 ~ 011 71 ¾~~7} 

4-~517-l ~..Q..~ TI~2 El- 0 lu-1~ 7BAlii}Jl, El- 0 lu-17}~li~ U1177}7-l 
71 ¾~~7} T~ 517-l ~..Q.. ~ ii} "6J~ 3. 1:11 °1 E7 T~ g_ i'l ~ tJl ~ ii7 ~ ~ 
-T~7-}~01l ~~ iB\§. ~4f-{11I]1s_ ~TI~i:+. ~71Ai N2 1 EE~ i 0 1/-J~ 

7-}<?=l 4-s_ 717-l ~oil ~ -tB TAd 517i y- }+~! 7-j ~ fTAd ~ T ~J 9-. EE~ TI~ 2 

71¾~~ T~ 71~011 71¾~~7}4-~517-l ~..Q..~ 5'}¾E1 ~J-g_ ~7}Al7'1.Jl, 

5'}¾E1 ~J- 0 1 717-1~011 ~-tBAi TAdB ~lll~J-g_ ~~ii}~ ii}"6J~3. 1:11°1£1 

4-~g_ i'l~t1l~ii1 ~~ -T~7-}~oil ~~iB\§. ~4f-{11I]1s_~TI~i:+.~ 

t:§ All l-7 011 l-7 ~ 5'}¾ E7 ~ ~J- 0 l ~ 111 ~J- g_ ~~ii}~ 78 --9-- ~ °'11 ~ ~ °7 

~ t:§ ii}~ ..Q.. y-, ~ 111 ~J- g_ ~ JI} ii}~ 78 --9-- s=.. % ~ ii} 711 ~ % ~ 4- ~Ji:+. ~, 

~ 111 ~J- 2 iB \§_ ~ 4f- {l 1I]1 ~ ~Tiii}7l i'l ~ E ~ 7i ~J- 0 1 ~ 4-s=.. ~]JI, iB \§_ ~ 4f­

{l 1I]1 ~ ~Tiii}7l ~ ~ ~ ~ ~ ~J-..Q..s_ ~ 7-j ~ 4-s=.. ~Ji:+. ~ ~ ~J-..Q..s_ ~ 7-j 51 ~ 

78 --9--011 ~ 111 ~J- g_ ~ JI} ii}~ 78 --9--011 iB \§. ~ 4f- {l :rrl1 s_ ~TI~ 4- ~J 11. 
[1601 TI~2 t1l~ii1 ~~ -T~7-}~oil ~~ iB\§. ~4f-{11I]1s_ ~TI51~, iB\§. ~4f-

{l:rrl1011 14 ~ ~1 ~ %<Q- g_ 4"-8~ ii} 71 i'l-tB l-7 /-Ji'l 111 ~ Ali\§_~ g_ 717-l ~ ..Q..s_ 

~%~9-. 
[161] °'11 ~ ~ °7, /-Ji'l 111 ~ Ali\§.~ 2, iB \§. ~ 4f-01l {l 1I]1 ~ -T~7-}~ 011 ~ ~ iB \§. 

~ % 7-j .!i!., RSSI 7-j .!i!., iB \§_ ~ % {l 1I]1 ~ T 7-j .!i!., iB \§_ ~ % {l 1I]1 tJl ¾ 7-j .!i!., iB \§_ 

~ it {l 1I]1 7-l 4f-7 l zJ.- 7-j .!i!., i B \§. ~ it {l 1I]1 Al zJ.- 7-j .!i!., i B \§. ~ it {l 1I]1 7 l zJ.- 7-j .!i!., 
{l 1I]1 ~ ~ 7-j .!i!., ~ ±.. ~ ~ ~ 7-j .!i!., iB \§. ~ 4f-01l {l 1I]1 ~ Ai 7-j .!i!., l-7 !1.. BJ! 2=- 7-j .!i!. 

~ ~ ~ ~ :rrl- E 7-j .!i!. ~ ~ o1 s=.. ii} y-~ 7-j .!i!. ~ ±.. W w 4- ~J 11. °'11 ~ ~ °7 , 

717-l ~ 0 1 T~ ii}~ /-Ji'l 111 ~ Ali\§_~ 2 RRC ui1 Al 7-1, SCG {l 1I]17-j _!;!_ ui1 Al 7-l 

EE~ {l 1I]17-j .!i!. ui1 Al 7-l ~ 4- ~J 9-. 
[162] ~ °'11 s_, TI~~ iB \§. ~ 4f- {! 1I]17} PCell(Primary Cell)Oll l-7 ~A~ 51 ~' 717-l ~ 2 

RRC <?=I~ AB~ 7-j __8__;;,;j ui1 Al 7-l ~ T~ ii}~' RRC <?=I~ AB~ 7-j ~~} ~ 1B Al~ 9-. 
q ~ °'11 s_, TI~~ iB \§. ~ 4f- {l 1I]17} PSCell(Primary SCel) EE~ SCell(Secondary 

Cell)Oll l-7 ~A~ 51 ~, 717-l ~ 2 SCG(Secondary Cell Group) {l 1I]17-j .!i!. u1l Al 7-l EE~ 

{l 1I]17-j .!i!. ui1 Al 7-l ~ 4-~ ~ 11. 
[163] 717-1~2 TI~s_-1f-E7 /-Ji'llll~ Ali\§.~ g_ 4-~ii}~, TI~Oll ~2=--2..~ ~ 

7-lAlii}7iY-,RRC <?=l~g_ AB~7-jii}7i4, A1lz:lL7~ Ai ~78/-tBA1l/~7} ~~ 

%<Q- g_ 7-l Al w T ~J 9-. EE~' 717-l ~ 2 iB \§_ ~ 4f- {l 1I]17} ~A~~ tJl ~ ii7 ~ ~ 

-T~7-}~ g_ ~78 w 4-s=.. ~Ji:+. °'11 ~ ~ °7, 717-l~ 2 tJl ~ ii7 ~ ~ ~ ~ ~~ :rrl- E 

EE~ l-7 !1.. 1:lJl2=._ ~ ~ 78 ii} s=.. ~ 7-l Al w 4-s=.. ~J 9-. 
[164] ~~~TI~ ~ 717-l ~oil ~ -tBAi 4"-8~ 51 ~ iB \§_ ~ % {l 1I]1 ~A~ 011 14 ~ iB \§_ 

~ 4f- {l 1I]1 ~1 ~ % <Q-~ {I Al °'11 ~ 0 t ?B 011 l-7 _!;!_ q AJ All ii} 711 ~ t:§ ~ q. EE~' 
0 t ?B 011 l-7 ~ i'l 011 l-7 ~ t:§ ~ {I Al °'11 ~ All-¥- {I Al °'1154 ~ 7}~ ~ {I Al °'11 ~ 
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/-JA-11()}711 ~t:§~9-. 0 }?B011A~ ~t:§()}~ {!Al01l~ 7B~~_Q_s_ EE~~~~ 
~ w 011 ~ -oB A~ TI~ ~ 7 l ;,; 1 ~ 011 ~ -oB 4- <5~ ~ 4- ~Ji:+. 

[165] 0 }?B 011 A~~ iB ~ ~%Al s=.. ~ LBT %<Q-_Q_s_ 71 AB()}~ ~ t:§ ()} Jl, iB ~ ~ % 
{l 1I]1 ~ LBT {I 1Il1 s_ 71 AB()}~ ~ t:§ ~9-. TI, 0 1 ~ ~ t:§ ~ ~ ~ ~ i'l ~ ~_Q_s_ 
~ ~~ tl}si} :Q- 0 1 LBT %<Q- 0 15Jl 011 Bl~ 37 ~ ~ A}% ~-¥- ~ ~TIC)}~ %<Q- g_ 
q 0J~ iB ~ ~~ 71 ~ 0 1 -2.. T ~ %~ T ~J 9-. 

[166] A-11 1 ~ AJ 011: 7:J An~1 9J 111 ~* 1J4 ~ LBT ~ 1IJJ ~ * ** *-oE i] ¥l ~ 4f- ~ 1IJJ ~ 
T>l .-1 _,c..~ 2c= 1=fl--]:::}J 
-¥::f ~ o I 1- o H · 

[167] ~ 011 ~ ~~'TI~,<:_ AJ"6J=~ 3. ~%Al s=.. Al 011 717:l ~oil ~ -tBAi 7:l Al B 
~lll~J-g_ ~~ LBT{!1I]1~ ~½()}~,iB~ ~4f-{llI]1 lls_AlA1~ 7BA1W4-
~Ji:+.~ 01ls_, RACH _v_ ~ 0J ~ ~%, MSG 3 ~%, ~fia ~±.. E ~%, RRC <?=!~ 
AB-=-r-Aa ~li ui1A1;<;1 ~i'-, ~2=--2..~ ~ RRc <?=!~ AB-=-r-Aa ~li ui1A1;<;1 ~i'-, sR 

~% ~ BSR ~% ~ ()}y- 0 1/-J~ Al-=r~~ g_ ~%()}~ 78--9--011 7:lAlB ~lll~J-g_ 
~ ~ LBT {11I]1 ~ ~½W 4- ~Ji:J-. ~~~(PRACH~~~) MSGl ~%, 
(PUCCH)~ ~~SR~%, PUSCH~~~ ~%(MSG 3 ~%, ~fia ~±.. E ~%, 
RRc <?=!~ AB-=-r-Aa ~li ui1A1;<;1 ~i'-, ~2=--2..~ ~ RRc <?=!~ AB-=-r-Aa ~li ui1A1;<;1 
~%,BSR~% ~),':_ TI~Oll ~-tB qj~3.~% 0 l 7BA1~~ ~_Q_s_MAC01l ~-tB 
7:l Al B qj ~ 3. -T~~}~ g_ ~-tB PHY01l A7 qj ~ 3. ~ %0 1 4"f>~ B 9-. -tB 1g ~ % i':. 
TI~OllAi 7BA1~7l u:ii~oil 717:l~i':. -tBi:g ~%~~A~~-¥-~~ T ~i:+. 
rr}2}A7 iB ~ ~ 4f- {l 1I]1 ~ ~ ~~ MSGl ~%,SR~ %, PUSCH~ ~~ ~ %011 
~-tB ~½w 4- ~Ji:+. 

[168] EE~ TI~i':. ~~~ AJ"6J~3. ~~ ~% AlS:..0117:lAlB ~lll~J-g_ ~~ LBT 

{l 1I]1 ~ ~½WT ~J 9-. ~ 011 s_ CSI ~ ±.. E, HARQ 1112=-~, SRS ~ i'-Ji} :Q- 0 1 
717:l~Oll ~-tB TAa~~ %~111~011 ~-tB qj~3. ~% 0 1 Tf,~~ u:ii iB~ ~4f­
{11I]1 ~ ~ ½ w 4- ~J q. q ~ 011 s_ CSI ~ ±.. E , HARQ 111 2=- ~, SRS ~ i'- 2 
71 ;,; 1 ~ 011 ~ -oB -=-r-Aa ~ ~ % ~ 111 ~ 011 ~ -oB qj ~ -=1 ~ i'- 0 1 4- <5~ ~ 71 u:ii ~ 011 
7 l ;,; l ~ ,<:_ -tB 1g qj ~ 3. ~ % ~ ~ % Al 7 l ~ ~ T ~J q. 6 

l 011 II} 2} 7 l ;,; l ~ ,<:_ -tB 1g 
qj~-=1 ~i'-~ iB~ ~%{11I]1s_ ~%~7:l ~,c:_ 78--9--011~ 0

1~ ~4- ~Ji:+. 
rr}2}A7 CSI ~ ±.. E' HARQ 1112=._ ~' SRS ~ % ~ ()} 4 6 l /-Joil ~ ~ iB ~ ~ % 
{l :rrl1 ~ iB ~ ~ 4f- {l :rrl1 ~ ~ ½()} ~ 1:-11 2 ~1 ()}7:l ~ g_ 4- ~J 11. 011 ~ ~ ~ 
<?=! 4f-~ ~ iB ~ ~ % {l 1I]1 ~ 5'}¾ E ()} 71 i'l ~ 5'}¾ E7 ~J- g_ ~ 7}Al 717:l ~ g_ T 
~J 9-. EE~ -tB Ig ~ % {l 1I]1 ~ ~ ~~ MSGl ~%,SR~ %, PUSCH~ ~~ ~ %011 
~~iB~ ~%{1:rrl12l--=-?-~()}~ ~½w4- ~Ji:+. 0 1011rr}4TI~2717:l~_Q_s_ 
~ % % ~ ~(e.g. RACH, SR, PUSCH) iB ~ ~ 4f- {l 1I]1 ~ -=-?-~-tB 7:l Al W 4- ~J 9-. 
TI~~ %~111~2 AJ"6J~3. ~% ~~g_ ~%()}~1:-11 ~J~Ai,LBT%<Q-g_ 
4- <5~ ()} ~ LB T {I 1I]1 ~-¥- ~ ~ ½ W 4- ~J q. TI~ 2 ~ ½ B LB T {I 1I]1 ~ 4-7} 
7:l Al B ~ 111 ~J- g_ ~ ~ 78 --9--011 °1 ~ /-Ji'l 111 ~ _Q_s_ 7:l Al WT ~J 9-. 

[169] EE~' TI~,<:_ ()} "6J=~ 3.~ 78 --9--011 7:l Al B ~ 111 ~J- g_ ~ ~ 717:l ~ ~ LBT {I 1Il1 ~ 
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~ ½()}~, 0 1 ~ -o~ ~ ()}71 i'l ~ ll :su-i:~1 ~ 1~ Al w 4- ~Ji:+. i~ \§. ~ 4f- {I 1Il1 ~ 

~7 ~ ()} 7 l i'l ~ ll s.. Al A1 ~ ~ ~ ~ AJ i'l 111 ~ Al i \§_ ~ ~ % 011 II} ~ ll s.. Al A1 

EE~ 3GPPoil A~ ,Aa ~ B RLF ~1 ~ ll s..Al A1 ~ 4- ~J 11. 

[170] 9- ~ 011 ~ ~ °7, TI~ 2 ()} ~J~ 3. LBT {I 1I]1 ~ ~ ½()}°1 i~ \§. ~ 4f- {l 1I]1 ~7 ~ ~ 

i'l ~ ll s..Al A1 ~ 7~Al w T ~J 9-. 011 ~ ~ °7' NROllA~ RRC <?1~ TI~ 2 
RLM(Radio Link Measurement) g_ i'l-t~ A}%~~ ~T~ ~ ,Aa 7} 'o ~ 

71 ¾~L~(i11 If1 ~ A Ali\§., Rs) g_ 7}7-12 -=-r-Aa ~ 4- ~J 11. RLM Rss.. ssB ~ 

CSI-RS ~ ~ °7 S:.. ()} 4 7} A}%~ 4- ~J 9-. q ~' NR-U01l A~ RLM RS~ NRSI} 

~2}~ T ~J 9-. 011 ~ ~ °7 u~ jll ~ i'l-t~ 78 Aj W ~ T ~ {ri::Al 7'171 i'l-t~ Rel-13 
LAAOllA~ DRS~ ,Aa~~ ~Ji} :Q- 0 1 l:ll~"t7 ~~011Ai~ RS-=-?-~7} ~2}~ T 
~J 9-. i Gl 4, NR-U01l l-7 RLM RS-=-?-~7} ~2}7-l L7 2} s=.., NR-U01l l-7 RLM RS~ 

~ i'- g_ i'l-o~Ai 717-l ~ 2 LBT %<Q-g_ 4--8~ -o~ 0 1= ~i:+. ~~, 717-l ~ 0 1 ~ ,Aa TI~oi1 

~ ~ RLM RS~ ~ % -2..Yll 0 1 ~l'i:IS:..-9-17-}~ g_ 7-l Al()}~ 78-9-, TI~(TI~ ~ 

%~ 111 ~) 2 7-l Al B ~ i'- -2..Y11 °1 ~1'i:Is=..-<r-17-}~ 011 RRM~ ,Aa1RLM g_ ~'o~ 

717-l ~ ~ LBT {l :rrl1 ~ ~,Aa w 4- ~J 11. LBT {l :rrl17} ~~ ~ -=1 {l :rrl1 ~ 0 1=71 w 

BLER4-¾g_ ~Dl()}~ ~ 0 1 °}1171 u:ii~oil LBT{!1I]1~ OOSs..7-lAlW~-8...7} 

~J ~ ~ 2 °} 117-l ~, ~ ~~ tl}si} :Q- 0 1 Ji} s=.. ~ LBT {I 1Il1 ~ ~~ ~ 3. {I 1Il1 ~ 

7-l'?1Al7'l7741:11°1E1 ~i'-g_ 7-l'?1Al~ T ~Ji:+. 

[171] rr}2}A7 RRC <?1~ TI~2 717-1~011 ~'o~ 7-lAlB ~~~ ~111~}-g_ ~~ LBT 

{11I]1 ~T~ ~½()}~, 0 1 ~ -0~~()}71 i'l~ lls._AlA1 ~ 7~AlW T ~Ji:+. 0 1Gl~ 

ll s..Al A1 E ~ 71 ~Z! 2 717-l ~011 ~ -o~ 7-l Al B ~ ,Aa Al Zl- ~ EP~ %~, ~ ~ ~ 

~ 111 ~}- g_ ~ ~ LBT {I 1I]1 ~ 4- EE~ LBT {I :rrl1 ¾ g_ ~ ½()} ~ 78 -9-011 ~~~ 4-

~J 9-. ~IEE~ 0 1 Gl ~ ll s..Al A1 E ~ 77 ~Z! 2 717-l ~oil ~ 'o~ 7-l Al B ~ ~ ~ 

~111~}-g_ ~~ i~\§_ ~%(Channel Occupancy) ~½ 0 14 717-1~011 ~-8"~ 7-lAlB 

~ ,Aa Al Z1- ~ E1 ~ %~ ~ ~ ~ ~ 111 ~J- g_ ~ ~ i~ \§_ ~ * ~ ½oil ~ -o~ ~~~ 
4-s=.. ~J 9-. ~IEE~ 0 1 Gl ~ ll s..Al A1 E ~ 77 ~Z! 2 717-l ~oil ~ 'o~ 7-l Al B 

~ ~ ~ ~ 111 ~}- g_ ~ ~ RSSI ~ ½ 0 14, 717-l ~oil ~ 'o~ 7-l Al B ~ ,Aa Al Z} ~ E7 ~ 

%~ ~ ~ ~ ~ 111 ~}- g_ ~ ~ RSSI ~ ½011 ~ -t~ ~~~ 4-S:.. ~J 9-. 
[172] 0 12} :Q- 0 1, ()}~J~3.~ 78-9-011 TI~2 71¾~~~ 4-~ °1-¥- EE~ 4-~ A-1171 

~ g_ 0 1%()}°1 LBT {11I]1 ~ ~½W 4- ~Ji:J-. EE~, TI~2 LBT {llI]17} ~½~~' 

717-1~011 ~-o~Ai 7-lAlB ~111~J-EE~ ~E1~ ~~ ,Aa.!i!.~ 0 1%()}°1 i~\§_ ~4f­

{l:rrl1 ~ ~TIW 4- ~J 11. 
[173] EE i:+~ 011 ~ ~ °7, 717-1~2 TI~oi1 wi:gB ()}4~ Ail=ld Ai oil 4f-~ 

BwPvi !!. BJ1.2=- ~ -=-r-~()}°1 ~PM()} 71 i'l ~ ~ ~ ,Aa _!;!_ ~ TI ~011 7-l Al w 4- ~Ji:+. 

i ~ .Jl 717-l ~ 2 TI~ 0 1 'o~ 1g BWPVi !!. 1:lJl2=._ ~s.. LBT {I 1Il1 ~ T~-o~Ai 

-2.. 11 E1 ~ ()} s=.. ~ ~ ,Aa w 4- ~Ji:+. TI~ 2 i~ \§_ ~ 4f- {l :rrl1 ,Aa _!;!_ ~ 717-l ~ _Q_s._ 

~±~w u:ii BwPv1!!.BJ1.2=- ~ ~~,Aa.!i!.~ ±Ww 4- ~Ji:+. 0 1011 n:}4 TI~2 
717-l ~ _Q_s._ Ai ~' l-7 !!. 1:lJl2=._ ~ EE~ BWP ~ i~ \§_ ~ 4f- {l 1I]1 ~ T~'o~ 7-l Al w T 
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~Ji:+. 
[174] EE i:+~ 011 ~ ~ o1, 71;,;1~2 TI~oi1 wi:gB ()}11-~ Ail=ld Ai oil 4f-~ 

BWPVi !!. 1:lJl2=._s._ co ~/EE~ RSSI ~ T~()}~ ~ fia ()} 71 i'l ~ fia _!;!_ ~ TI ~oil 
7:l Al w T ~J 9-. -=:I~ Jl 717:l ~ 2 TI~ 0 1 -tR 1g BWPVi !!. 1:lJl2=._ 'Ms.. co ~IEE~ 
Rss1~ -=-r-~-oRAi ~fia()}s=..~ -=-r-Adw T ~Ji:+. TI~2 iR~ ~4f- {!1Ill fia.!i!.~ 
717:l~.Q.s.. ~±~w u:ii BwPv1!!.BJ1.2=- 'M ~'Mfia.!i!.~ ±Ww T ~Ji:+. 

[175] LBT {!1I]1~ ~½011 n:}2} TI~2 iR~ ~4f- {!1I]1 ~ ~TI()}Jl, iR~ ~4f- {!1I]1 
Al 011 iR ~ ~ 4f- {! 1Il1 fia _!;!_ ~ ±WC)}~ /-Ji'l 111 ~ Al-=r ~ ~ g_ 717:l ~ .Q.s.. ~ i'-w 

"T'- ~J q. 
[176] All 2 ~ A] 011: 5'}~ Ei 1%1/EE ~ E}-oJ u:] %#¾ * ~l- i] ¥J ~ §- ~ 1I)J 7i3 ¾ 
[177] ~ 011 ~ ~ °7, TI~ 2 LBT {! 1I]1 s.. ~ ~ iR ~ ~ 4f- {! 1I]1 (EE~ ~~ ~ 3. {! 1I]1) ~ 

~TIC)} 71 i'l-tR EE~ iR ~ ~ 4f- {! 1Il1 s.. ~ ~ l-7 Bl A ~ TI Al Z} g_ All~()} 71 i'l-tR 

~ fia 5'}¾ Ei (couNTER) ~ ~ "T-S.. '8-~ w T ~Ji:+. 
[178] TI~ 2 LBT %3} T-8~ g_ i'l ~ ll s..Al A17} JR Al~ u:ii 5'}¾ E7 ~ ls.. All~~ 9-. 

~ 01ls.. "'Rs..¾ AJ"6J~3. ~% AlS:..011 5'}¾Ei ~ ls.. All~~i:+. TI~2 MAC01l 
~-tR 7:lAlB Bl~ 37 ~~ qj~3. ~~~}~ /-JojlAi "'Rs..¾ qj~3. ~i'- 0 1 
JR Al~~ 78--9- MAC 2 -tR i:g 5'}¾ E7 ~ ls.. All~~ 9-. q ~ 011 s.. /-Ji'l 
lll~(MAC)Oll ~~ Bl~ 37 ~~ qj~3. ~~~}~ AJ~ "'Rs..¾ qj~3. ~% 
7:lAl ~ T~()}~ %~11l~(PHY)2 -tRi:g 5'}¾Ei ~ ls.. All~~i:+. TI~(TI~~ 
%~111~)2 LBT {!1I]1 ~ ~½()}~ (MAC011Ai EE~ %~11l~011Ai) 5'}¾Ei ~ 
1~% ~7}Alzli:J-. TI~(TI~~ MAC/%~111~)2 -tRi:g 5'}¾Ei ~J- 0 1 717:l~Oll 
~-tR 7:lAlB ~lll~J-011 s=..~()}~ 0 1 ~ /-Ji'l lll~(MAC EE~ RRC)s.. 7:lAlW T 
~J 9-. TI~ 2 LBT {! 1Il1011 n:}2} ~ 78 ~ ~ 5'}¾ E7 ~J-011 n:}2} iR ~ ~ 4f- {! 1Il1 ~ 

~TIW "T'- ~J 11. 
[179] q~ 011~ ~°7, TI~2 LBT{!1I]1s.. ~~iR~ ~4f-{!1I]1~ ~½()}71 i'l-tR EE~ 

LBT {! 1Il1 s.. ~ ~ l-7 Bl A ~ TI Al Z} g_ All~()} 71 i'l-tR ~ fia El- 0 1 ~ ~ '8-~ w T 

~J 9-. 
[180] TI~2 LBT %3f "T'--8~ g_ i'l~ lls._AlA17} JR Al~ U11 El- 0 1~ ~ Al<Q-~i:J-. ~ 

01ls.. TI~2 "'Rs..¾ /-J"6J~3. ~% AlS:..011 El- 0 1~ ~ Al<Q-~i:J-. TI~2 MAC01l 
~-tR 7:lAlB Bl~ 37 ~~ qj~3. ~~~}~ /-JojlAi "'Rs..¾ qj~3. ~i'- 0 1 
JRAl~~ 784'--tRi:gE} 0 1~~ Al<Q-~i:J-. 9-~ 01ls.. TI~2 /-Ji'l lll~(MACEE~ 
RRC) lls._AlA1 JRA101l n:}2} El- 0 1~ ~ Al<Q-~i:J-. TI~(TI~~ /-Ji'l lll~(MAC 
EE~ RRC))2 TI~~ %~111~ .Q_s._ LBT {!1I]101l ~~ ~½/jil3./-2..~E7~ g_ 
7:lAl~i:+. TI~(TI~~ MAC/%~111~)2 LBTAd.:g-(1:11°1£1 %~ EE~ T~ 
Ad .:g-) g_ ~ ½ ()} ~ ( EE ~ <?=! 4f-~ ~ 1~ fia B 1 ¾ 0 1 AJ LB T Ad .:g- g_ ~ ½ ()} ~), 0 1 ~ 

TI~~ AJ i'l 111 ~ .Q.s.. ;,; 1 A 1 ~ i:+. TI~~ AJ i'l 111 ~ 2 -oR i:g El- 0 1 ~ ~ fia ;,; 1 ~ i:+. 
[181] ~~ TI~(TI~~ %~111~) 0 1 LBT {!1I]1 ~ ~½()}~(EE~ 

<?=! 4f-~ ~ 1 ~ fia Bl ¾ 0 1 AJ LB T Ad .:g- g_ ~ ½ ()};,; 1 * ()} ~) El- 0 1 ~ 7} 1114f- % <Q- Bi:+. 
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EE~ TI~i':. El- 0 1~ ~ ABA13}()}s=..~ /-Ji'l 111~ ..Q..s.. 7-lAlW Ts=_ ~Ji:J-. TI~i':. 

MAC01l ~-tR 7-l Al B Bl ~-8"7 ~ ~ ~ ~ 3 ,y~7-}~ AJ01l A~ N ~ ~ <?_=! ~~ ~ iR ~ 

~%011 {11I]1()}~ 784'-- 717-1~011 ~-tRA~ T/-dB El- 0 1~ ~ 7RAl~i:J-. ~71J,i Ni':. 
1 EE~ i 0 l AJ ~ 7-} <?_=!Ts.. 7 l 7-l ~ 011 ~ -tR TAd ~ 7i 4 }+~! 7-j ~ IT Ad~ T ~J q. 
~~ El- 0 1~7} ~li~~, TI~i':. LBT {11I]1s.. ~~ iR~ ~~ {11I]1 ~ ~½~ 

~..Q..s.. 2 ~1 w T ~J 11. 

[182] EE q~ 011 ~ ~~'TI~,<:_ LBT {I 1I]1s.. ~ ~ iR ~ ~ ~ {l 1I]1 ~ ~½()}71 i'l-tR 

EE~ LBT {I 1Il1 s.. ~~Ai Bl A ~ TI Al Z} g_ All~()} 71 i'l-tR ~ 7-j Bl¾ g_ ~TS.. 

~~ w T ~J 11. 
[183] TI~i':. LBT%3fT-8~g_ i'l~ lls._AlA17}7RAl~ u:ii Bl¾g_ ~7BJ-(01l~ ~~ 

0)..Q..s.. All~~i:J-. ~ 01ls.. TI~i':. "'Rs..¾ AJ"6J~3 ~% AlS:..011 Bl¾g_ 

~ 7 BJ-..Q._s._ All ~ ~ q. q ~ 011 s.. TI~ ,<:_ AJ i'l 111 ~ 011 ~ ~ 7-l Al ~ T~ ()} ~ 

~7B}-..Q..s.. All~~i:J-. TI~(TI~~ %~111~),':_ LBT {11I]1 ~ iil31-2..11E1~()}~ 

Bl¾ ~}-g_ ~½~11. TI~(TI~~ %~111~),':_ Bl¾ ~J- 0 1 717-1~011 ~-tR 7-lAlB 

~ 111 ~J-011 s=.. ~()}~ 0 1 ~ /-Ji'l 111 ~(MAC EE~ RRC)..Q..s.. 7-l Al w T ~J 9-. TI~,<:_ 

LBT {I 1Il1 s.. ~ ~ iR ~ ~ ~ {l 1I]1 ~ ~ ½ w T ~J 9-. 

[184] 0 154 :Q- 0 1, TI~i':. 717-1~011 ~-tRAi 7-lAlB 5'}¾E1, El- 0 1~ EE~ Bl¾ ~}-g_ 
0 1 %()}~ iR ~ ~ ~ {l 1I]1 ~ ~TIW T ~J 11. 

[185] 0 }?B 011 Ai~ LBT {I 1I]1011 rr} ~ iR ~ ~ ~ {! 1I]17} ~ ½~ ~ 78 --9--~ ~7 ~ %3}011 

~~{!Al 011 ~ ~ t:§ ~9-. 
[186] i] ¥) ~ "5111I]j ~~ A), 7] 7-] 3: OS.. /-Ji:J lj) % A) :-i_ ¥)~fr :.;z-11f<'.lt~ 11 A] 01] 

[187] 011 ~ ~ ~, ~ ~~ LBT {I 1I]1 ~ T7} ~ 111 ~J-011 S:.. ~()}~ EE~ 7'}¾ E7 7} 

717-1~011 ~-tR 7-lAlB ~lll~J-011 £~()}~EE~~~~ El- 0 1~7} ~li~~ EE~ 

~~~ Bl¾ 0 1 717-1~011 ~-tR 7-lAlB ~lll~J-011 £~()}~, TI~i':. LBT {11I]1 ~zi 

7-j _!;!_ ~ ±..WC)}~ /-Ji'l 111 ~ Ali~~ g_ 717-l ~ ..Q._s._ ~ % w T ~J 9-. ~IEE~ 

TI~i':. iR~ ~~ {11I]1 ~ -tR~<'.l}7l i'l~ lls._AlA1 ~ 7RA1W T ~Ji:J-. 0 154 :Q- 0 1 

iR ~ ~ ~ {! 1I]17} ~;_~ W U11 5'}¾ E7 ~}- i':. ~ 11 ~ T ~J 9-. ~ ~~ tl}54 :Q- 0 1 

TI~,<:_ ~ 111 ~}-g_ ~ ~ co ~IEE~ ~ 111 ~}-g_ ~ ~ RSSI~ Wllll Jl ~1-tR 0 1 ~ 

-tR ~ ()} 71 i'l ~ ll s..Al A1 ~ JR Al w Ts=.. ~J 9-. TI~,<:_ LBT {I 1Il1 ~zi 7-j _!;!_ ~ 

/-Ji'l 111 ~ Ali~~ g_ ~-tR Ai 717-l ~ ..Q._s._ ~ % w T ~J 9-. 

[188] ~ 01ls.., SCG~ PSCell g_ Bl~ "t7 ~ ~ 01lAi A}%()}~ TI~ i':. SCG LBT {I 1I]1 

~zi 7-j _!;!_ ~ MCG ~ ~-tR 717-l ~ ..Q._s._ ~ % w T ~J 9-. 011 ~ ~ ~' TI~,<:_ SCG 

{l 1I]17-j .!i!. u1l Al 7-l (SCG Failure Information u1l Al 7-l) ~ 717-l ~ ..Q..s.. ~%WT ~J 9-. 

[189] 9-~ 01ls..,MCG~ PCellg_ Bl~"t7 ~~011Ai A}%()}~ TI~i':. LBT{!1I]1 ~zi 

7-j _!;!_ ~ 717-l ~ ..Q._s._ ~ % w T ~J 9-. 717-l ~ ..Q._s._ ~ %~ ~ LBT {l 1I]1 ~zi 7-j _!;!_ ~ 

AJ"6J~ 3 RRC u1l Al 7-l EE~ MAC CE EE~ PHY(PUCCH EE~ PUSCH)~ ~-tR 

~%~ T ~Ji:J-. EE~, LBT {11I]1 ~zi 7-j_!;!_~ RRC <?_=!~ AB~,Ad __8__;;,;j u11Al7-l ~ 

~-tR Ai 717-l ~ ..Q._s._ ~ %~ T ~J 9-. EE~' LBT {l 1I]1 ~zi 7-j _!;!_ ~ RRC <?_=! ~ 
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AB1rAa __8__;;,;J uip-17-1°1~011717-l~.Q.s.. ~i'-~~ RRc <?=!~ AB1rAa ~li uip-17-1 

EE~ qp5 3. 7-j _!;!_ ~ % u1P-l 7-l ~ ~-tB 717-l ~ .Q_s._ ~ %~ T ~J 11. RRC <?=! ~ 

AB~ 7-j ~ li u1P-l 7-l ~ LBT {! 1Il1 '8-z! 7-J .!i!.7} 7}% W g_ 7-l Al()} 71 i'l ~ 7-J _!;!_ ~ 

±.. w w T ~J 11. 7 l 7-l ~ 2 TI~ s.. LB T {! 1Il1 '8- z! 7-J _!;!_ ~ __8__ ;;,;j -tB qj ~ 3. 7-j _!;!_ 

~ % ui1 Al 7-l ~ ~-tB T~ w Ts=.. ~J 11. 

[190] EE 11~ °'11s..,MCG~ PCellg_ Bl~()~ ~~0111-i A}%()}~ TI~2 LBT{!1I]1 

'8-z! 7-J_!;!_~ LBT {!1I]1(EE~ iB~ ~~ {!1I]1)7} ~½B l-7_!:!_BJ!2=._/BWP/Ai/CC7} 
0 } 1d 11 ~ l-7 !!. BJ! 2=-/BWP/ Ai/CC~ ~ -tB ~ % ()} 7 l i'l -tB l-7 -tB 1g iB ~ 011 ~ ~ g_ 

AlS:..W T ~]11. 717-1~2 LBT {!1I]101l rr}~ iB~ ~~ {!1I]1 ~i'-g_ i'l~ 

l-7 !!. BJ!2=-/BWP/Ai/CC 7-J .!i!. ~ RRC Ali~~ g_ ~-tB TI~Oll ul ~ T/-d WT ~J 11. 

[191] EE 11 ~ °'11 s.., MCG~ PCell g_ Bl~()~ ~ ~ 011 l-7 TI~ 2 LBT {! 1I]1 '8-z! 7-j .!i!. ~ 

LBT {!1I]1(EE~ iB~ ~~ {!1I]1)7} ~½B l-7_!:!_BJ!2=._/BWP/Ai/CC7} 0 }1d 11~ 

l-7 !!. BJ! 2=-/BWP/ Ai/CC~ ~ -tB 7 l 7-l ~ .Q_s._ ~ % w T ~J 11. 

[192] ~1t!, 717-1~2 LBT {!1I]1s.. ~~ iB~ ~~ {!1I]1 ~ ~½()}71 i'l-tB EE~ LBT 

{!1I]1s.. ~~J-iBlA ~TIAlZ}g_ A11~()}7l i'l-tB EE~ Bl~()~~~ Ai~ iB~ ~% 

AJ~ 011 ~ ~ ~ ±.. ~ g_ 7-l Al()} 71 i'l-tB ~__8__ ~ 7-J _!;!_ EE~ ~Z! g_ TI ~oil TAd w T 

~J 11. ~ °'11 ~ ~ ~ 717-l ~ 2 iB ~ ~ %(Channel Occupancy) ~ 111-BJ-, RSSI ~ 111-BJ-, 

~ ~ LBT {! 1Il1 ~ 111 -BJ-,~ 7-j Al Zl-, ~ 7-j 71 Z} ~ ~ 7-J ~AJ l-7 !!. BJ!2=-/BWP/Ai/CC 

~PM 7-J _!;!_ ~ ()} 4 ° l AJ ~ 7-J _!;!_ ~ TI~ 011 TAd w T ~J 11. -tB 1g 7 l 7-l ~ 011 ~ -tB l-7 

TI ~oil TAd B ~Z! g_ ~~()} ~' TI~ 2 717-l ~ .Q_s._ LBT {! 1Il1 '8-z! 7-J _!;!_ ~ 

~i'-w "T'- ~J11. 
[193] ~1t!, TI~ 0 1717-l~.Q.s.. ~%()}~ LBT{!lI]1,B-zl_ 7-J_!;!_~ iB~ ~%(Channel 

Occupancy), RSSI, LBT {! 1I]1 T, LBT {! 1I]1 Bl¾, LBT {! 1I]1 7-l ~71 Zl-, ~ 7-j Al Zl-, 

~ 7-J 7 l Z}' LB T {! 1Il1 s.. ~ ~ iB ~ ~ ~ {! 1Il1 ~ 7-l Al ()} ~ {! 1Il1 ~ ~' ~ ±.. ~ ~ ~' 

-tB i:g l-7 !!. BJ! 2=-/B WP I Ai/CC ~PM 7-J .!i!. ~ -tB i:g l-7 !!. BJ! 2=-/B WP/ Ai/CC 'M 

CO~7-a-B}-JRSSI~7-a-B}-JLBT{!1Ill"T'-/LBT{!1I]1Bl¾ ~ ()}y- 0 1/-J~ 7-J_!;!_~ ±WW 

"T'- ~J 11. 
[194] i] 1@ ~ §- ~ 1I)J ~~ A), i] 1@ ~ §- ~ 1I)J ~ -t] ~ <'.lt7] :'.fl ~l- %3}01] rE ~l- ~ A] °'1] 

[195] TI~ 2 PCell 011 l-7 LBT {! 1I]1011 rr} ~ iB ~ ~ ~ {! 1I]1 ~ ~ ½()} ~' RRC <?=! ~ 

AB~7-a/AB7B~~}~ 7BA1W T ~]11. ~ °'11s.. PCe1101lAi RACH~% /-Joil iB~ 

~ ~ {! lI]1 ~ ~ ½()}~ RLF~ ~ C8_ ()} Jl RRC <?=!~ AB~ 7-j ~~} ~ 1B Al WT ~J 11. 

°'11 ~ ~ ~, TI~ 2 SRB0 ~ A-115Jl ()} JI -2.. ::= RBs ~ l-7 A ~2=-~ 11. TI~ 2 MAC g_ 

~ 11 ~11. TI~ 2 MCG SCell g_ -tB A-11 ~11. TI~ 2 9 ½ E %~ iB ~ T/-d g_ 

~%~11. TI~2 9½E MAC main T/-d(MACmainconfigure)g_ ~%~11. 

TI~2 Ai Ai?Jl~g_ Tf,~~11. 0 1u:ii, TI~2 LBT{!1I]101l rr}~ iB~ ~~{!1I]17} 

~ A~ ~ Ai g_ A11 9l /-~ 7-l ()} 2 Ai Ai ?JJ ~ g_ "T'- <5~ w "T'- ~J 11. 

[196] EE~, TI~2 TI~ ~'M7-}s.. 5::A PCell~ A-11~()}.Jl, %~Ai ID~ 5::A PCell~ 

physical cell identitys.. A-11 ~ ()}~, AB~ 7-j ~ ~ g_ LBT {! 1I]1011 rr} ~ iB ~ ~ ~ 
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{!1Ills.. ~fia()}~ RRc AB~,Aa __8__;;,;J uip-17-1 ~ 717-l~.Q.s.. ~i'-~11. 0 1u:ii, TI~2 

LBT {! 1I11011 II}~ iR ~ ~ ~ {! 1Ill 7} ~,A~~ ,Ai g_ A-11 -2l 1~ 7-l ~ ,Ai 0111-1 RRc AB~ ,Aa 

J'.l.;;i;J uiP-17-l ~ 717-l~.Q.s.. ~i'-~11. 0 1 ~ i'l-tR ~,Aa~~ ~J-.Q.s.. 1-Rs..¾ 

~ ,Aa ~ ~ ~}- g_ ,Aa ~ ()} 7i 1+ LBT {! 1Il1011 II}~ iR ~ ~ ~ {! 1Il1 ~ 71-e other 

~,Aa~~.Q.s.. ~i'-()}s=..~ w T ~111. EE~ ~n:} 2 ~ 0 1~~ RRc <?=!~ AB~,Aa 

~ li uip-17-1 ~ LBT {! 1I11 '8-zl ,Aa .!2..7} 7}% w g_ 7-l Al()} 71 i'l ~ ,Aa .!2.. ~ ± ww T 

~J 11. 7 l 7-l ~ 2 TI~ s.. LBT {! 1Il1 '8-zl ,Aa .!2.. ~ i'- g_ __8__ ;;,;J ()} 2, qj ~ -=1 ,Aa .!2.. ~ i'­
ui1 Al 7-l ~ ~-tR T~ w Ts=.. ~J 9-. 

[197] EE~, TI~~ 'M7-} s.. 1-RNTI ~ A71 ~ ()} Jl, AB JR~~ g_ LBT {! 1I]1011 II}~ iR ~ 

~ ~ {! 1Il1 s.. A71 ~ ()}~ RRC AB JR __8__;;,;j ui1 Al 7-l ~ 717-l ~ .Q_s._ ~ % ~ 9-. EE~' 

TI~ 0 1 LBT {!1I]101l II}~ iR~ ~~ {!1I]1 ~ ~½~ i::/- 1-i 0 1 °}1d 1-Rs..¾ 1-is.. 

RRC <?=! ~ AB~ ,Aa /AB JR ~ T-8~ ()} s=.. ~ ()} 71 i'l ~ 7-l Al ,Aa .!2..7} TI ~oil u1 ~ TAd ~ 
T ~111. 0 178-9-, TI~2 7-lAl ,Aa.!2..~ ~-tRAi 7-lAlB ,Aioi1 ?J-11--2- wT ~111. 

7-l Al ,Aa .!2.. 011 ~ %~ ,Ai~ 'M7-}, ssB ,Aa .!2..(°'11 ~ ~ °"i ssB ~ i'-~ El-~ s=.. ui1 ~ 

i'l ~1 ), 1-1 !1..?R ~ °"i A}I]1 °1 ~ ,Aa .!2.. ~ 1-R s..¾ TI~~ 'M7-}(C-RNTI) ,Aa .!2.. ~ ()}1+ 
0 1 AJ~ ,Aa .!2..7} ± w~ T ~J 11. 

[198] EE~, TI~ 2 1-R s.. ¾ El-73! 1-is.. ~E--2-~ ~ "T'--8~ w "T'- ~J 11. °'11 ~ ~ °7, TI~ 2 

1-R s.. ¾ El-73! ,Ai 011 % 7 l :§:}( °'11 ~ ~ °7 11¾ ~ 3. % 7 l ~ ~ ~ 7i 1+' iili 18 ~ A71 /-. 
ll s..Al A1 ~ T-8~ )()} Jl, RRC AB TAd ~ li ui1 Al 7-l ~ El-73! 717-l ~oil ~ i'-W .Q.s..Mi 

RRC ~E--2-~ lls._AlA1 ~ ~liW T ~Ji:J-. 0 1 ~ i'l-tRJ-i, El-73! ,Ai~ ~E--2-~ 

T Ad SI} -tR 1g El-73! ,Ai s.. ~ ~ E--2-~ ~ i'l ~ ~ Z! 0 l TI~ 011 A}~ 011 T Ad ~ T 

~J 9-. -tR 1g ~E--2-~ ~Z! 011 ~ LBT {! 1Il1011 II}~ iR ~ ~ ~ {! 1Il1 ~ ~ ½()} 71 i'l ~ 

~ ~~ ~Z! ,Aa .!2..7} ± w~ T ~J 11. El-73! ,Ai~ ~E--2-~ -=-r-Ad ,Aa .!2.. 011 ~ 

%~ 1-i~ 'M7-}, SSB ,Aa .!2..(°'11 ~ ~ °7 SSB ~ %~ Et~ S:.. u11 ~ i'l ~l ), l-7 !1..?R ~ °7 
A}Ij1°1~ ,Aa.!2.. ~ 1-Rs..¾ TI~ ~'M7-}(C-RNTI) ,Aa.!2.. ~ ()}1+ 0 1/-J~ ,Aa.!2..7} 
TI. -8"1-s=-l .¢:. o l rl. 
__i_p 2 1 /'A'-T• 

[199] EE~,717-1~ 0 1 TI~s..1f-E7 LBT{!1I]101l II}~ iR~ ~~{!1I]1 Al01l ~%~~ 

/-Ji'l 111 ~ Ali~~ g_ T~ ()}~, 717-l ~ 2 /-Ji'l 111 ~ Ali~~ 011 ± w~ ~ 

,Aa .!2.. ~ 0 1 %()}~ iR ~ ~ ~ {! 1Ill 7} ~ ½B 1-1 _!:l_ BJ!E-1BwP11-i1cc ~ 78 g_ TI~oi1 

7-l Al w T ~J 9-. 

[200] ~ °'11s..LBT{!1I]1011 II}~ iR ~ ~ ~ {! 1I]1 ~ ½ 0 1 1-i l11 ~s.. ~ 'M ~ U11, ~~ 

PCe1101lAi LBT {!1I]101l II}~ iR~ ~~ {!1I]17} ~½~~' 717-1~2 ~E--2-~ 

~~}~ T-8~~9-. ~~' SCe1101lAi LBT {!1I]101l II}~ iR~ ~~ {!1I]17} ~½~~' 

717-1~2 SCellrelease/change ~~}~ T-8~~9-. 9-~ °'11s.., LBT {!1I]1 ~½011 

II}~ iR ~ ~ ~ {! 1I]1 ~ ½ 0 l 1-i l11 ~s.. ~ 'M ~ U11, ~~ PSCell 011 l-7 LBT {! 1I]1011 

II}~ iR ~ ~ ~ {! lI]17} ~ ½~ ~, 717-l ~ 2 PSCell change/SCG change/SCG 
release~~}~ T-8~ ~ 9-. EE 9- ~ °'11 s.., LBT {! 1I]1 ~ ½011 II}~ iR ~ ~ ~ {! lI]17} 

BWPVi _!:l_ BJ!E_ i-11 ~s.. ~'MB q ~' 717-l ~ 2 BWP /-. i'l 7cl EE~ l-7 _!:l_ BJ!E_ ~ 78 
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[201] 

[202] 

CO 1%1/EE~ RSSI~ 7] \11- o s.. fl-~ II}aj-u] E1 ~ !::::;]] ~ ~ c:lt~ 11 A] °'1] 

SCell g_ ~-tB Bl~ c:l7 ~ ~ g_ 7-l ~ c:l} ~ % ?B LTE LAA 71 ~011 A~~ 717-l ~011 A~ 

Bl~ c:l7 ~ ~ ?B ~ ~ ~ ~ g_ %71 i'l ~ RSSl(Received Signal Strength Indicator)~ 

iB ~~%(CO: channel occupancy) II}2} ul E7 7} s=.. ~ ~ ~ 9-. CO~ RSSI7} '?=! 111 B 

~ :±.. 1§ T/-d 011 A~ T/-d B ~ 111 ~}-( channelOccupancyThreshold).!i!. q ~ ,':_ "'J ~ ~ 

~ ~ ¾ g_ 1+ El- \R q. 

[203] C07}~,<:_ ~}-g_ Y-Et~~ 784'-~,LBT{!lI]17}~"'~W7}';/-jol ~q~ ~g_ 

~ul~i:J-. 0 1011 rr}2}CO7}~,<:_ ~}-~ 784'--, TI~~ -T~ ~3 {!1I]1 ~½ AlZ}g_ 

7-l<?_=!Al~ Ai Bl A ~Tig_ ~7}Al~ Ts=.. ~Ji:J-. rr}2}A7 CO7} ~,Ad ~111~}-g_ ~~ 

78--9-, 717-l ~ 0 1 -tB ~ l-7 l:ld Ai g_ ~ 78 c:l} ~ ~ 0 1 tl}W~ w T ~J 9-. EE~ CO7} ~ 7-j 

~111~}-g_ ~~ 784'-, 717-1~ 0 1 -tB~Ail=ld A7_!:!_BJ!2=-/BWP~ ~78c:l}~ ~ 0 1 
tJlcJ--7,.l '6"1-- .¢:. ol rl .. 

IP 7 2. 1 N,'-T. 

[204] -T~ ~ 3 {I 1Il1 ~ ½ 7-l <?_=! 011 II}~ l-7 Bl A ~ TI g_ {ri::Al :1171 i'l-tB % ?B ~ -T~ 
~ 3 {I 1I]1 ~ ½011 A}%~~ ~ ~ ~ II}2} ul E7 /~ 111 ~}-/~ "T'-011 ~ -tB CO EE~ RSSI 

"T'-¾ g_ 2 ~1-tB A Yll ~ ~ ~1 ~ w "T'- ~J 9-. 

[205] ~ °'11 s.., co EE~ RSSI ~}- g_ ~ 1B ~ -=-?-Zl-.Q.s.. 11-T Jl( °'11 ~ ~ ~ AJ, ~' c:l}) 

-=-?-Zl-~ ~zi II}2} ul E7 011 7}~/{}~lI~r.c:l} 71 IY-T 71 W ~}- g_ ~ 7-j-oB Ai, ~zi 
II}2} ul E7 011 7}~/{r~/~c:l} 71 IY-T 71 c:l}~ A}% WT ~J 9-. 9- ~ °'11 s.., CO EE~ 

RSSI ~}- g_ JI ~1-tB II}2} ul E7 ~}- g_ -=-?-W T ~J 9-. EE 9- ~ °'11 s.., CO EE~ RSSI ~}- g_ 

~zi II}2} ul E7 011 7}~/{r~/~c:l} 71 IY-T 71 c:l}~ A}% W T ~J 9-. °'11 ~ ~ ~, CO7} 

40°12}~RSSI7}~11l~J-_!;!_q~,<:_ "'J~~ Bl¾ 0 140%~ 784'-~ 1+El-\Ri:J-. ~~ 

CO7} o~ 78 --9-011 Bl-tB 40% ~% {}i::B ~ 111 ~J- g_ ~ ¾c:l} 27-} ~11~, -tB ~ 

II}c}ul E7 011 (100%-40%) ~ ~-tBAi A}% WT ~J 9-. EE~, CO7} 20°12}~ RSSI7} 

~lll~J-.!i!.11~2 "'J~~ Bl¾ 0 120%~ 784'-~ 1+El-\Ri:J-. ~~,CO7}0~ 78--9-011 

Bl-tBAi 20%~% {}i::B ~111~}-g_ ~%c:l}J17-} ~9-~, -tB~ II}2}ulE101l 

(100%-20%) ~ ~-tBAi A}% WT ~J 9-. 

[206] 0 1/-JojlAi ~~~ A:;]l~~ %3}2 1tli18 ~All/- lls._AlA1~ ~All~ ~½c:l}~1:1l 

A}%~~ _v. ~ 0J ~ ~ % ~ ~ ~J-, RLC ~All~ ~ ½c:l} ~ l:11 A}%~~ ~ ~ AB~% 

~ 111 ~J-, LBT {! 1Il1011 II}~ iB ~ ~ ~ {! 1Il1 ~ ~ ½c:l}7l i'l ~ ~ ~~ :1}¾ E1011 ~ ~ 

~ 111 ~}- ~ ~ ~ ~ El- 0 l ~ ~ li ~}- ~ c:l} 1+ 0 l AJ ~ II} 2} u l E7 011 ~ -tB % ~ c:l} 711 
;,;--LfLs=-1 .¢:. ol rl 
702. 1 N,'-T. 

[207] ~~~ tl}si} :Q-- 0 1~7BA1011 n:} 2 ~, NR-U011Ai '?=!~ /-J~ TI~OllAi ~"'~WT 

~J~ LBT{!1I]101l II}~ iB~ ~~{!1I]1~ 7-j~c:l}Jll iL¾~.Q.s._{}7-lc:l}~,AiBlA 

~ TI Al Z} g_ {ri::Al ~ T ~J ~ iLJi} ~ All ..:g--~ 9-. 

[208] 0 } ?B 011 l-7 ~ ~ ~ ~ {! Al °'11 ~ %3} g_ ~--¥- EE~ ~ ~ ~ _Q_s._ T <5~ w T ~J ~ 

TI~~ 717-l~~ TAd01l ~-tBAi s=_~g_ {f~c:l}~ Z}Efc:l}71l i:J-Al ~~ 

~ ~ ~9-. 
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t-'?-~lt=t 'kll2-b$-lL{-'?-G,~ ~ t3loltJ. Efu=ti{-'?-klfo~~ t-'?-~lt=t ~(0111)-ktolt~ [ZIZ] 

• 1-, YY ..J_ 2 r:::1 ---r 2 [k. 2 ---r l JJ... r:::1 2 LJ ---,_ 3 _k. [k. 2 lCT'l ---,_ -:-t. -.='" [k. 2 'L--'--LO-< i_g._i.g..n 2[l~LY :::t Yo ti".' ~'1.LL~ oiZ lO[l~LY a olOLO [l~LY 
Q-:7. ·l-,YY..J_c-:7."C< --:,:;--[k.2 JJ...r:::1 2U e7.IJ-, ll~2U O LJ '___LO --i.J [k.2 ll~Q-:7. -::::Y ti".' 'L--'--LO -< i_g._ ti {it r= [l~ LY o ti".' ~-.. LL~ i_g._ LL...1. l:Y ~-.. LL~ -f::1 L~ o f,,: -=;:-L-'?-[l~ LY l:Y-::::Y ti".' 

H)SI1d ~ :ti ~ t[o t2 n y lk ffo ~ ~ ~ :ti l,: [Y lln f~O fu~l~ y k lfo Po-{L".'w-k 

~~ t-'?-~lt=t ~co11n-ktolt~ ,~ ·vr6 ~ ~-f.g_~ ~ti{-'?--=s-to~-£ lln:R' %~ 
2U I l ll-,-:-0 0 0 ~ [k.2 Q-:7."2r:::11---,--l1, L r:::1= 'lk-2 Q-:7. l l llrl ~ ... LL~ r3 O rJ. r= l:'2:=t~iY (h [l~ LY -::::y l-Z' 8 t[O LC n Y rY t[O t:J. ~ [l~ LY -::::y l-Z' ,: Y 1_1--1 

f~O fu~l~Y toklfo?o-{L".'w-k ~~ t-'?-~lt=t -W-8$" ~%~ t3loltJ. Efu=tif,, 

~ [ln: R' % ~ ?t ~~ lfo--&-~ to%~ t3 l O ltJ. E fu=tif,, • -b [6 ~ ~ [~ ~ ~ i?% 

-=s-[Y % ~ ?t ~~ -w-~ lfo Po-{L".'w-k ~ ~ t-'?-~ lt=t -w-b$-~ % ~ t3 lo ltJ. E fu=tif,, 
kll2-b$-lL{-'?-%~ ~ t3loltJ. Efu=tif,, klfo~~ t-'?-~lt=t ~(0111)-ktolt~ [11z] 

• 1-, YY ..J_ 2 r:::1 ---r 'L--'--LO -< i_g._i_g._ TI 
~ Con 1)-k 8-% ~ {-'?-% ~ ~ fu ?tr [Y t ltt b$-1<?,,, ~o -2::-l,: lL '[Y lln: R' ~ ~ ?t ~~ 

IEt (0111)-k to lt~ ~ {-'?--&-trr ~ lln: R' ~ ~ ?t ~~ -w-~ lfo Po-{L".'w-k ~ ~ t-'?-~ lt=t '--&-~ 

~ {-'?--:!p-In ~ ~ lL fl".' ro {L lln: R' * ~ ?t ~~ 'E 1-'?-¾ t'z ~ lln: R' * ~ ?t ~~ k ll2-~ 
lfo?o-{L".'w-k ~~ t-'?-~lt=t-w-b,$-lL{-'?-G,~% ~ t3loltJ. Efu=ti{-'?-~:ti t3loltJ. 

Efu=tii<y ~(0011)-fn-& ~{-'?-[~~ ~G,-& klfo~~ t-'?-~lt=t '~{-'?--=2% ~11 :'l [OIZ] 

·-bl o ~ -=s--w-b$-l L 1-'?-tih p ~ fY-l--ra-& ~ -ln lfo l~ lY R' ro ~ 11 -=s-[6oz] 

t't-80 I0/6I0rn)[/ .L:ld 0Z6St'0/0ZOZ OA\ 

IS 
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717-l~.Q.s.. ~i'-~11. 

[217] 011 ~ ~ °7, /-Ji'l 111 ~ Al -=r \§. ~ 2, iB \§. ~ 4f-01l {I 1Il1 ~ ~~7-}~ 011 ~ ~ iB \§. 

~ % 7-j .!i!., RSSI 7-J .!i!., iB \§_ ~ % {l 1I]1 ~ T 7-J .!i!., iB \§_ ~ % {l 1I]1 Bl¾ 7-J .!i!., iB \§_ 

~ % {l 1I]1 7-l 4f- 7 l Z} 7-J _!;!_' i B \§_ ~ % {l 1I]1 Al Z} 7-J _!;!_' i B \§_ ~ % {l 1I]1 7 l Z} 7-J _!;!_' 

{l 1I]1 ~ ~ 7-J .!i!., ~ ±.. ~ ~ ~ 7-j .!i!., iB \§. ~ 4f-01l {l 1I]1 ~ ,Ai 7-J .!i!., l-7 !1.. BJ! 2=- 7-j .!i!. 

~ ~ ~ ~ :rrt E 7-J .!i!. ~ ~ °7 s=.. ()t 4 ~ 7-J .!i!. ~ ±.. W w "T'- ~J 11. _c:_E_ ~ , AJ i'l 111 ~ 

Al-=r \§_ ~ 2 RRc ui1 Al 7-1, sea {l :rrl17-a _!;!_ ui1 Al 7-l _I£~ {l :rrl17-a _!;!_ ui1 Al 7-l ~ T ~J 11. 

[218] ~ 011 s.., %~ -¥-(1120) ~ iB \§. ~ 4f- {l 1I]17} PCell(Primary Cell)01l Ai ~1-~ ~ ~, 

RRc <?=!~ AB~,Aa __8__;;,;J ui1A17-1 ~ 717-l~.Q.s.. ~i'-()t~ RRc <?=!~ AB~,Aa ~~t~ 

7B Al~ 9-. 9- ~ 011 s.., %~ -¥-(1120) ~ iB \§. ~ 4f- {! 1I]17} PSCell(Primary SCel) 

_c:_E_ ~ SCell(Secondary Cell)01l Ai ~1-~ ~ ~' SCG(Secondary Cell Group) {l 1I]17-a .!i!. 

ui1 Al 7-l _I£~ {l :rrl17-a _!;!_ ui1 Al 7-l ~ 717-l ~ .Q.s.. ~ i'-~ 11. 

[219] 717-l ~ 2 TI ~(ll00)s..-¥- E7 /-Ji'l 111 ~ Al-=r \§_ ~ g_ T~ ()t ~' TI ~(1100)011 

~ 2=--2.. l=li ~ 7-l Al()} 7i 4, RRC <?=! ~ g_ AB~ 7-J ()} 7i 4, A1l z:l Li ~ 1-i ~ ~ ttB Allr~ 7} 

~ ~ %<Q- g_ 7-l Al WT ~J 9-. T~ -¥-(1130) ~ op:1.7 ~ 717-l ~ ~ 7-l Al 7-J .!i!. ~ 

T~ w T ~J 9-. _I£~' 717-l ~ 2 iB \§_ ~ 4f- {l 1I]17} ~,A~~ Bl~ "8"7 ~ ~ 

~~7-}~ g_ ~~ w Ts=.. ~Ji:J-. 011 ~ ~ °7, 717-l~ 2 Bl~ "8"7 ~ ~ ~ ~~~II} E 

_c:_E_ ~ l-7 !1.. BJ1_2=._ ~ ~~()ts=..~ 7-l Al w "T'- s=.. ~J 9-. 

[220] 0 l 9l 011 s=.. All °7 -¥-(1110) ~ ~ ~ ~ ~ {I Al 011 ~ 011 14 ~ iB \§_ ~ % {l 1I]1011 14 ~ 

iB\§. ~4f- {11I]1 ~ ,~:H~'-()}Jl, 0 1 ~ -tB~<'.l}7l i'l~ lls._AlA1 ~ 7BAl()t~ 1:1101114~ 

~ ~~ ~ TI~(ll00)~ %<Q-g_ All °7 ~9-. 

[221] %~-¥-(1120)2t"T'-~-¥-(1130)~ ~~~~{1Al01l~ g_ T-8~()}71011 ~__8__~ 

~~4 u11Al7-l, 1:11°1£1 ~ 717-l~SI} %T~()t~ 1:11 J+§-Bi:J-. 

[222] s=..12~ ~{1Al01l01l 14~ 717-l~TAdg_ ~~()}71 i'l~s=..~ 0 111. 

[223] s=..12~ {L?~()t~, Bl~-07 ~~011Ai ~~g_ T-8~()}~ 717-1~(1200)2, iB\§. 

~ 4f- {l 1I]1 ~ ~ 7-J ()t 7 l i'l ~ El- 0 l vi ~ 7 h~- E7 ~ ~ °7 s=.. ()t 4 ~ 7-J _!;!_ ~ TI~ s.. 
~%()}~ %~-¥-(1220)54 Bl~-07 ~~ ~~7-}~011Ai AJ"6J~3. 1:11°1£1 T~ 

~-¥-~ -2..~Ei~()ts=..~ All°l()t~ All°l-¥-(1210) ~ iB\§. ~4f- {11I]1s.. TI~ 0 1 

~TIC)}~ ~ %~ /-Ji'l 111 ~ Al-=r \§. ~ g_ T~ ()t ~ T~ -¥-(1230) ~ ±.. W~i:J-. 

[2241 ~~~ tl}si} :Q- 0 1, TI~2 Bl~-01 ~~ ~~7-}~011 ~~ iB\§. ~% {l:rrl1 ~ 

~½WT ~Ji:J-. 0 1 ~ i'l-tBAi, %~-¥-(1220)~ TI~ 0 1 iB\§. ~% {11I]1 ~ 

~TIC)}~ 1:11 A}¾~~ El- 0 1 vi 7-J li!. ~ 5'}¾ E7 7-J li!. ~ ~ °7 s=.. ()} 4~ 7-J .!i!. ~ 

TI~ s.. ~ % w T ~J 9-. iB \§_ ~ 4f- {l 1I]1 ~ ~ 7-J ()t 71 i'l ~ 7-J _!;!_ ~ Al A 1@ 7-J .!i!., ,Ai 

~ 7-J Al-=r \§_ ~ _I£~ TI~ ~ 7-J Al-=r \§_ ~ g_ ~-tBAi TI~s.. ~ ~~ T ~J 9-. 

[225] ~15,%~-¥-(1220)~ TI~ 0 1 Bl~-07 ~~ ~~7-}~g_ 0 1%()}~ AJ"6J~3. 

1:11°1£1 ~ ~%()ts=..~ ~~7-}~ W~7-a.!i!.~ TI~s.. ~i'-w "T'- ~Ji:J-. TI~2 

w~B Bl~-01 ~~ ~~7-t~011 ~-oBAi iB\§. ~* Als=..~ T-8~()t2, iB\§. ~* 
{l:rrl1 ~ ~½w "T'- ~Ji:J-. "T'-~-¥-(1230)~ TI~01l w~~ Bl~-01 ~~ 



33 

WO 2020/045920 PCT/KR2019/010844 

-T~7-}~011Ai AJ"6J~3. 1:11°1£1 "T'-~g_ _2_~E7~~11. ~~' B-~ 0 1 -tB~ 

-T~7-}~011Ai iB~ ~%011 {!1I]l()}~ 78--9-, 7l7-l~(l200)i':. AJ"6J~3. 1:11°1£1 ~ 

T~<'.l}7-l *~11. TI~i':. i'l011Ai ~t:§~ %<Q-g_ ~-tBAi iB~ ~%~ AlS:..()}Jl, 

i B ~ ~ 4f- {! 1Il1 ~ -¥- ~ ~ B w "T'- ~J 11. 

[226] B~0 l 1:11~-t1 ~~ -T~7-}~01l ~~ iB~ ~4f- {!1I]ls_ ~B()t~, iB~ ~4f-

{! 1I]1011 rr} ~ ~7 ~ %<Q- g_ T-8~ ()t 71 i'l-tB l-7 /-Ji'l 111 ~ Ali~~ g_ 717-l ~ .Q_s_ 

~%~11. 
[227] 011 ~ ~ °7, /-Ji'l 111 ~ Al-=::1. ~ ~ 2, iB ~ ~ 4f-01l {! 1I]1 ~ -T~7-}~ 011 ~ ~ iB ~ 

~ % 7-j .!i!., RSSI 7-J .!i!., iB ~ ~ % {! 1Il1 ~ "T'- 7-J .!i!., iB ~ ~ % {! 1Il1 1:11 ¾ 7-J .!i!., iB ~ 

~ % {! 1I]1 7-l 4f- 7 l Z} 7-J _!;!_' i B ~ ~ % {! 1I]1 Al Z} 7-J _!;!_' i B ~ ~ % {! 1I]1 7 l Z} 7-J _!;!_' 

{! 1Il1 ~ ~ 7-J .!i!., ~ ±.. ~ ~ ~ 7-j .!i!., iB ~ ~ 4f-01l {! 1Il1 ~ ,Ai 7-J .!i!., l-7 !1.. BJ! 2=- 7-j .!i!. 

~ ~ ~ ~ :rrl- E 7-J .!i!. ~ ~ °7 s=.. ()t y-~ 7-J .!i!. ~ ±.. W w "T'- ~J 11. 011 ~ ~ °7 , 

717-l ~ 0 1 T~ ()t ~ /-Ji'l 111 ~ Ali~~ 2 RRc ui1 Al 7-l, sea{! 1Il17-a _!;!_ ui1 Al 7-l 

EE~ {! 1Il17-a _!;!_ ui1 Al 7-l ~ T ~J 11. 

[228] ~ 011 s_, TI~~ iB ~ ~ 4f- {! 1I]l 7} PCell(Primary Cell)01l Ai ~1-~ ~ ~, 

T~ -¥-(1230) ~ RRC <?=! ~ AB~ 7-j __8__;;,;j u1l Al 7-l ~ T~ ()t Jl, All °7-¥-(1210) ~ RRC 

<?=!~ AB~,Aa ~~t~ 1BA1~11. 11~ 011s_, u~~ iB~ ~4f- {!1Il17t 

PSCell(Primary SCel) EE~ SCell(Secondary Cell)01l Ai ~1-~ ~ ~' T~ -¥-(1230) ~ 

SCG(SecondaryCellGroup) {!1I]17-J_!;!_ u1lAl7-l EE~ {!1I]17-J_!;!_ u1lAl7-l ~ "T'-~~11. 

[229] All°l-¥-(1210)~ B_-~s_1f-E7 /-Ji'llll~ Al-=::1.~~ 0 1 T~~~' B-~011 

~ 2=--2.. Bi ~ 7-l Al ()t 77 4' RRC <?=! ~ g_ AB~ 7-j ()t 77 4' All z:l L7 ~ ,Ai ~ 78 /-tB Allr~ 7} 

~ ~ %<Q- g_ 7-l Al WT ~J 11. EE~, All °7-¥-(1210) ~ iB ~ ~ 4f- {! 1I]l 7} ~,A~~ 

1:ll~ 37 ~~ -T~7-}~g_ ~78W"T'-S:.. ~]11. 011~ ~°7,A1l°11f-(1210)~ TI~~ 

1:11 ~ 37 ~ ~ ~ ~ ~ :rrl- E EE~ l-7 !1.. 1:lJl2=._ ~ ~ 78 ()ts=..~ All °7 w Ts=.. ~J 11. 

[2301 ~:.a, i'-~ -¥-0220) ~ 1:11 ~ 31 ~ ~ -T~7-}~ g_ 0 1 ¾()t~ 71 ¾~~ ~ ~ i'-w "T'-

~J 11. 0 1 ~ i'l-tBAi, All°l-¥-(1210)~ iB~ ~% Al£ %<Q-g_ T-8~~11. 

i'-~-¥-O220)~ ~,Aa 2r-7l EE~ ~,Aa ~Zig_ ~~()t~ 78--9-011()t"6J~-=11:-11°1£1 

~%g_ i'l~ 1:ll~ 37 ~~ -T~7-}~01lA7 71¾~~~ ~%~11. 11~, 71¾~~~ 

~%£ 1:ll~ 37 ~~ -T~7-}~g_ 0 1%()}~ ~.Q.s_, All°l-¥-(1210)~ 71¾~~~ 

~%()}71011 ~A7A7 71¾~~ ~i'-g_ i'l~ -T~7-}~011Ai~ iB~ ~% Al£ 

%<Q-g_ T-8~ ~11. 011 ~ ~ °7' All °7-¥-(1210) ~ LBT %<Q-g_ All °7 ~11. 

[231] ~~~ 1:1}2} :Q- 0 1, 1:11~-t1 ~~ -T~7-}~ 0 l ~~()}714, u1~ ~,AaB ~% 

71¾~1~ ~~()}7-l *()}~ 78--9-011 All°l-¥-(1210)~ iB~ ~%{!1I]l~ ~½~11. 

All°l-¥-(1210)~ iB~ ~%{!1I]l7}~½~~' 4g AlzJ.--=?-Zl-01lAi 11Al iB~ ~% 
Al i:;:: -5=.. 7-1-..Q... ¢ -8-ll '6" 1-- ¢ 0 l rl 
~ 0 7 2 I CJ 2 I /'A '-T, 

[232] 0 1 9l 011 s=.. All °7-¥-(1210) ~ ~~~~{!Al 011 ~ 011 rr} ~ B-~ 0 1 iB ~ ~ % {! 1I]1011 

rr}~ iB~ ~4f- {!1I]l ~ ~½()}~ 78--9-, 0 1 ~ -tB~<'.l}7l i'l~ lls_AlA1 ~ 7BAl()t~ 

1:-11011 rr} ~ ~ ~~ ~ 717-l ~(1200)~ %<Q- g_ All °7 ~ 11. 
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[233] %~-¥-(1220)544-~-¥-(1230)~ ~~~~{1Al011~ g_ T'5~()}7l01l ~Ji_~ 

~~1+ u11Al7-l, 1:11°1£1 ~ B~SI} i'-4-~()}~ 1:-11 J+§-Bi:J-. 

[234] ~~~ {!Al 011 ~ i':. ~~~~Al Al@~~ IEEE 802, 3GPP ~ 3GPP2 ~ ~ °7£ 

()} 1+011 7~ Al B _±r_ ¾ ~Ai~ 011 ~ 'o~ ~ ~{J ~ T ~J 9-. ~' ~ {I Al 011 ~ ~ ~ 

71 ~~ A}/-J g_ ~ ~()l E._ 'G7 ~ 71 i'l-t~ ~ ~ ()}7-l ~ ,<:_ B-111, TAd' -¥-~ ~ ,<:_ 

~~~ li¾ ~Ai~ 011 ~'o~ ~~{J~ T ~Ji:J-. EE~,~ ~A-11Ai011Ai 7~Al()}Jl 

~J ~ -2.. ~ %°7 ~ ,<:_ i'l 011 Ai 7~ Al~ _±r_ ¾~Ai~ 011 ~ 'o~ ~ ~ ~ T ~J 9-. 

[235] /-J~~ ~ {!Al 011 ~ i':. i:J- 0J=~ 4-10_-g_ ~-8"~ T~~ T ~Ji:J-. 011 ~ ~ °7, ~ 

{I Al 011 ~ i':. ()} E- ~~1 °7 , ~ ~~1 °7 (firmware), i:: _v_ E ~~1 °7 EE ~ -=:I~ ~ ~ ~ W ~ 011 

~ -t~ -=-?-~ ~ 4- ~J 11. 

[236] ()}E-~~1°7011 ~~T~~ 78--9-,~{1Al011~01l rr}~ 1=1J-~,<:_ ()}1+EE~ -=:I 01/-J~ 

ASICs(Application Specific Integrated Circuits), DSPs(Digital Signal Processors), 

DSPDs(Digital Signal Processing Devices), PLDs(Programmable Logic Devices), 

FPGAs(Field Programmable Gate Arrays), _v_ _£A71Ai, z:l E ½'G7, u}ol 3__£ z:l E ½'G7 

EE~ u}ol3__£ ll_£A71Ai ~ 011 ~-8"~ T~~ T ~Ji:J-. 

[237] ~~~1°71+i::llE~~1°701l ~~T~~ 78--9-,~{1Al011~01l II}~ tiJ~,<:_ 
01/-JojlAi ~~B 71 '; EE~ %3}~ g_ T'5~()}~ AJ~l, ~~} EE~ W4- ~ ~ 

~ ~ _£ -=-?-~ ~ 4- ~J q. i:: ll E ~~1 °7 3LE-~ ui1 -2.. ~ % 1:i! 011 Al AJ ~ °7 ll _£ A71 Ai 011 

~ 'o~ -=-?-%~ T ~J 9-. AJ7l ui1-2.. ~ % 1:i! ,<:_ AJ7l ll _£A71 Ai ~-¥- EE~ 9l-¥-01l 

i'l~l()}~, 0lul -=g-;z_lB i:J- 0J=~ 4-B-011 ~-8"~ /-J7l _v__£A71Aisi} 1:11°1£1 ~ y.Jl ~g_ 

4- ~J 11. 

[238] n::<51- olrJlA.::i /--.:iu:1<5l-"AlAEll 11 11 n:;:::iAJ1A.::i" ":z4E.£'GJ" 11 ?--lTIL--jE 11 11 0= 11 

---1-L:..,77'-"'I 'I 2 0 L:.. --u' ~~ 'I 'I' 1-.:.---2.. -1' p--1-i.__:_---' _J___2' 

"0l£],,:l1olA" np GJln n::2= II o 1-c-111 E..ol J'.l_n.J2= 011:11-;,;--1 0:;:::, ?--l 3IEJ 311-?=l <?ili:::h:l 
L:. -1 .,,,, - , J- 2 , J- 1-.. Tr A O -.C-J o -1 1-.. 2 '-'- 7 --= p Tr -1 L:. 1-:. '-'-' '-1 '-1 

()} E._~~1 °7, ()} E._~~1°72t i:: ll E ~~1 °7 ~ ~ w, i:: ll E ~~1 °7 EE~ {I <5~ ~~ 

i:: _v_ E ~~1 °7 ~ ~ ul WT ~J 9-. 011 ~ ~ °7, ~ ~~ T/-d 2-i:: ~ _v_ _£A71Ai 011 ~ -t~Ai 

T % ~ ~ _v_ _£ A71 A, _v_ _£ A71 A7, z:l E ½ 'G7 , A11 °7 _v_ _£ A71 A7, 7~ ji], {! <5~ A l11 E._, 

ll _£-=:It@ ~/EE~ ~ *E7 ~ T ~J7-l ~ 01011 ~~~ 7-l ~~ 9-. 011 ~ ~ °7' 

z:lE½'G7 EE~ ll_£A71Ai011Ai {If>~~~ 0 ~~~?11°1,-'~=lSI} z:lE½'G7 EE~ 

ll_£A71Ai7} -2..T TAd 2-i::7} ~ T ~Ji:J-. ()}1+ 01/-J~ TAd 2-i::7} ll_£A71A 

~/EE~ {If>~ All1E- ~oil ~Jg_ 4- ~J..Q_J::9, TAd 2-i::~ 2 ()}1+~ AJ-~1(011: 

AlAEJ, ~*~ qt1} 01A ~)oil i'l~l('.)}711+¥ 01/-J~ AJ-~1011 ~~~°7 i'l~lw 

4- ~J 11. 

[239] 01/-J~ ~~,<:_ ~7~Al~ 7l~A}/-Jg_ 011Al~..Q__£~~~~01l ~Ji}~ 

~..Q__£Ai,~7~Al7}~()}~ 7l~~01=011Ai ~AJ~ 7-l~g_ 7}~7-}2}~~71~ 

A}/-J~ ~~~ ~ ~ Ad OllAi ~ °7 47-l ~~ ~ i'l OllAi i:J- 0J=~ T;,;d ~ ~ ~ 01 

7}';W~ 0li:J-.EE~,~{1Al011~2 ~7~Al~ 7l~A}/-Jg_ ~Ad()}7l i'l~~ 01 
0} 11 ct~~ ()}71 i'l ~ ~ 01 E-_£ 0l 'G1 ~ {!Al 011011 ~ ()}~ ~ 71 ~ A}/-J~ ~ i'l 7} 

~;,;d ~ ~ ~ i':. 0} 119-. ~ 7~ Al~ 12_~ ~ i'l ~ 0}lB ~ ~d T ~ i'l 011 ~ ()}~ 
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'8"~~~°7°1=('.)}1=9,-=:I2t%~~~i'l ~011 ~J~ -2..~ 7l~A}/-J,<)_ ~7~Al~ 7'!~ 

~i'l01l ±W~~ JLQ..s_ -t~~~°"1°1= w ~0 111. 

[240] CROSS-REFERENCE TO RELATED APPLICATION 

[241] ~ ~ 37 ½~ 2 2018\1 08~ 30~ ~~oil ½~ ~ ~ 37 ½~ ~~ All 

10-2018-0102907 ~ ~ 2019\108~ 23~ ~~oil½~~~ "t7½~ ~~ All 

10-2019-0103888 011 ~ -8"~ ul ~ ~ "t7 ~ 119(a)~ (35 U.S.C § 119(a))01l n:}2} 

0 }%G7, ~ ~ 31½~2 ul~ 0 l5Jl01l ~7}011 ~-o~A7-S= .. i'lsi} %~~ 0 l%s_ 

-9-~ -r! g_ y AJ('.)} ~ -=r -2.. ~ ~ % 2 % 2 ~ ~ _Q_s_ ~ ~ "t7 ½ ~ 011 ~ W B q. 
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TI~ 0 11:Jl~ii7 ~~011Ai ~~g_ 4"f>~ii}~ 1=1J-~oi1 ~J~Ai, 

AJ"6J~3. 1:11°1£1 EE~ ii}"6J~3. 1:11°1£1 ~ i'-4-~ii}7l i'l~ 1:Jl~ii7 ~~ 

-y~7-}~01l ~-o~Ai i~\§_ ~% {11I]1 ~ ~½ii}~ Tilll; 

AJ7l i~ \§_ ~ * {l :rrl17} ~ ,Aa 71 ¾ g_ ~~ii}~ ~--9-, AJ7l 1:11 ~ ii1 ~ ~ 

-y~7-}~ 011 ~ ~ i~ \§_ ~ 4f- {l 1I]1 s_ ~Tiii} ~ Tilll; ~ 

AJ7l i~ \§_ ~ 4f- {l 1I]1 ~1 717-l ~ ..Q_s_ /-Ji'l 111 ~ Al-=:r \§_ ~ g_ ~%ii}~ 

TI 111 ~ ± Wii} ~ 1=1J-~ . 

All 1 "6J 011 ~J ~ Ai, 

AJ 7 l i~ \§_ ~ 4f- {l 1I]1 s_ ~ TI ii}~ TI 111 ~ ' 

AJ7l AJ"6J~3. 1:11°1£1 ~i'-g_ i'l~ 1:Jl~ii7 ~~ -y~7-}~011Ai~ i~\§_ 

~ * {l :rrl1 ~ 4-7} AJ7l 717-l ~011 ~ -o-~ Ai -=r-Aa B ~ 111 ~J- g_ ~Ji}ii} ~ 

~ --9-011 /-c:f 7 l i~ \§_ ~ 4f- {! 1I]1 S- ~ TI ii}~ tiJ ~ . 

All 2 "6J 011 ~J ~ Ai, 

AJ7l i~\§_ ~% {11I]1~, 

AJ7l AJ"6J~3. 1:11°1£1 ~i'-g_ i'l~ 1:Jl~ii7 ~~ -y~7-}~011Ai~ 

A Yll ½ ~ 2- ~cl u1l Al 7-l ~ % {l 1I]1, 1tR 18 ~ All A _v_ ~ 0J ~ ~ % {l 1I]1 ~ 
AJ"6J~3. 1:11°1£1 i~\§_ ~% {11I]1 ~ ~~s=_ ii}y-~ ±Wii}~ tiJ~. 

All 1 "6J 011 ~J ~ Ai, 

AJ 7 l i~ \§_ ~ 4f- {l 1I]1 s_ ~ TI ii}~ TI 111 ~ ' 
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