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SPECIFICATION
Title of Invention
Method and apparatus for overload control and failure handling in NR-U
Technical field
[0001]

The present invention proposes a method and apparatus for terminal overload control and
failure handling for a next-generation/5G wireless access network configured over an
unlicensed band (hereinafter in the present invention referred to as NR-U [New Radio based
Access to Unlicensed spectrum]).

Summary of Invention
Means of Solving the Problem
[0002]

One embodiment of the present invention proposes a method of transmitting uplink data by a
terminal, the method comprising a step of detecting an LBT failure and a step of initiating a
preset procedure based on the result of the LBT failure detection, and an apparatus therefor.

Brief Description of the Drawings
[0003]

FIG. 1 is a drawing that shows a configuration of a base station according to another
embodiment.

FIG. 2 is a drawing that shows a configuration of a user terminal according to a further
embodiment.

Specific Modes of Implementing the Invention
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[0004]

Below, some embodiments of the present invention will be described in detail with reference
to illustrative drawings. In assigning reference numerals to the component in each drawing,
the same component is assigned the same numeral to the extent possible, even if they are
shown in different drawings. In addition, in describing the present invention, a specific
description of a relevant known configuration or feature is omitted if it is determined that
such a detailed description would obscure the essence of the present invention.

[0005]

As used in the present specification, "wireless communication system" refers to a system for
providing various communication services such as voice, packet data, and the like. The
wireless communication system comprises a terminal (user equipment, UE) and a base station
(BS).

[0006]

"User terminal" is a generic term for terminals in wireless communications and should be
interpreted to include not only user equipment (UE) in WCDMA, LTE, HSPA, and IMT-2020
(5G or New Radio) but also mobile station (MS), user terminal (UT), subscriber station (SS),
wireless device, and the like in GSM.

[0007]

"Base station" or "cell" refers generally to a station that communicates with a user terminal
and encompasses 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, macro cell, micro cell, pico cell, femto
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cell, remote radio head (RRH), radio unit (RU), small cell, or the like.
[0008]

In the various kinds of cells listed above, there is a base station that controls each cell; thus,
"base station" can be interpreted 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 as 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.

[0009]

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

[0010]

As used in the present specification, "user terminal" and "base station" are used as generic
terms to refer to any two (uplink or downlink) transmitting/receiving entities that are used to
implement the technology or technical concepts described in the present invention and are not
limited by the term or word they are specifically called by.
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[0011]

Herein, "uplink (UL)" refers to a method by which a user 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 user terminal.

[0012]

For the uplink transmission and the downlink transmission, a time division duplex (TDD)
method can be used, in which these transmissions are transmitted using different times; in
addition, a frequency division duplex (FDD) method, in which the uplink and downlink
transmissions are transmitted using different frequencies, can be used; alternatively, a
combination of TDD and FDD can be used.

[0013]

In addition, in a wireless communication system, a specification is configured by configuring
the uplink and the downlink based on a single carrier or on a pair of carriers.

[0014]

In the uplink and the downlink, control information is transmitted over a control channel such
as a PDCCH (Physical Downlink Control Channel), a PUCCH (Physical Uplink Control
Channel), or the like; and data is transmitted by configuring a data channel such as a PDSCH
(Physical Downlink Shared Channel), a PUSCH (Physical Uplink Shared Channel), or the
like.

[0015]

"Downlink" can refer to a communication or communication path from multiple
transmission/reception points to the terminal; "uplink" can 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.
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[0016]

Below, a situation in which a signal is transmitted/received via a channel such as PUCCH,
PUSCH, PDCCH, and PDSCH is sometimes referred to as "transmitting and receiving
PUCCH, PUSCH, PDCCH, and PDSCH."

[0017]

The upper layer signaling (High Layer Signaling) described below encompasses RRC
signaling, in which RRC information is transmitted that comprises an RRC parameter.

[0018]

The base station carries out downlink transmission to the terminals. The base station can
transmit a physical downlink control channel for transmitting: downlink control information
such as scheduling required for receiving on a downlink data channel, which is the main
physical channel for unicast transmission; and scheduling approval information for
transmission on an uplink data channel. Below, the transmission and reception of signals over
each channel will be described as the channel being transmitted and received.

[0019]

There are no limits on the multiple access techniques used in the wireless communication
system. Various multiple access techniques can be used such as Time Division Multiple
Access (TDMA), Frequency Division Multiple Access (FDMA), Code Division Multiple
Access (CDMA), Orthogonal Frequency Division Multiple Access (OFDMA), Non-
Orthogonal Multiple Access (NOMA), OFDM-TDMA, OFDM-FDMA, OFDM-CDMA, and
the like. Here, NOMA encompasses sparse code multiple access (SCMA), low density
spreading (LDS), and the like.
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[0020]

An embodiment of the present invention can be applied to resource allocation in the field of
asynchronous wireless communication, which has evolved via GSM, WCDMA and HSPA
into LTE/LTE-advanced and IMT-2020, and in the field of synchronous wireless
communications, which has evolved into CDMA, CDMA-2000, and UMB.

[0021]

In the present specification, "machine type communication (MTC) terminal" may refer to a
terminal that supports low cost (or low complexity), a terminal that supports coverage
enhancement, or the like. Alternatively, in the present specification, "MTC terminal" may
refer to a terminal defined as belonging to a particular category that supports low cost (or low
complexity) and/or coverage enhancement.

[0022]

In other words, in the present specification, "MTC terminal" may refer to a newly defined
3GPP Release-13 low cost (or low complexity) UE category/type that carries out LTE-based
MTC-related operations. Alternatively, in the present specification, "MTC terminal" may
refer to an existing 3GPP Release-12 or earlier defined UE category/type, or a newly defined
Release-13 low cost (or low complexity) UE category/type that supports enhanced coverage,
compared to existing LTE coverage, and/or supports low power consumption. Alternatively, it
may also refer to a Further Enhanced MTC terminal as defined in Release-14.

[0023]

In the present specification, "NarrowBand Internet of Things (NB-IoT) terminal" refers to a
terminal that supports wireless access for cellular IoT. The objectives of NB-IoT technology
include improved indoor coverage, support for large-scale low-speed devices, low latency
sensitivity, ultra-low terminal cost, low power consumption, and optimized network
architecture.

[0024]
Enhanced Mobile BroadBand (eMBB), massive Machine Type Communication (mMTC),
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and Ultra Reliable and Low Latency Communication (URLLC) have been raised as
representative usage scenarios for New Radio (NR), which is currently under discussion in
the 3GPP.

[0025]

As used in the present specification in connection with New Radio (NR), the terms
"frequency," "frame," "subframe, resource block," "region," "band," "subband,"
"control channel," "data channel," "synchronization signal," "various types of reference

nn nmn nn

resource,

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.

[0026]

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 carries
out communication with the terminal; it can be replaced by other terminals, infrastructure
devices, or the like that carry out communication with the terminal as needed.

[0027]

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.

329
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[0028]

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)," respectively. 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.

[0029]

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
technical concept can also be applied to another terminal in place of the base station node.

0030
New Radio (NR)

[0031]

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

[0032]

As a method for accomplishing this, 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 configured as the same
single subframe duration made up of 14 OFDM symbols of normal CP overhead based on 15
kHz Sub-Carrier Spacing (SCS) as in LTE. 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 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.

[0033]

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.
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[0034]

In addition, in any numerology (or SCS), a mini-slot consisting of fewer symbols than the
above slots can be defined and on that basis, a brief time-domain scheduling interval 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, for transmission and reception of latency critical data such as URLLC, it can be
difficult to meet latency requirements if scheduling is done in slot units based on 1 ms (14
symbols) as defined in a frame structure based on a numerology with a small SCS value such
as 15kHz; accordingly, a mini-slot consisting of a smaller number of OFDM symbols than the
slot can be defined, and based on that mini-slot, scheduling for latency critical data such as
URLLC can be defined.

[0035]

Alternatively, as described above, consideration is also being given to a proposal to support
numerologies having different SCS values within a single NR Carrier by multiplexing by a
TDM and/or FDM method so that data can be scheduled according to a latency requirement
based on the slot (or mini-slot) length that is defined for each respective numerology. For
example, as shown in FIG. 1 below, 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.

0036
NR-U
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[0037]

Unlike licensed bands, unlicensed bands are not radio channels that can be used by an
exclusively 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 coexistence with various short-range
wireless communication protocols such as Wi-Fi, Bluetooth, NFC, and the like, that are
already provided over that unlicensed band, and problems of coexistence among respective
NR operators or LTE operators. Accordingly, when providing an NR service over an
unlicensed band, in order to avoid interference or collision between respective wireless
communication services, 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, because it is possible that providing NR services over the band
will be restricted if a particular radio channel or carrier in an unlicensed band is being used
by another wireless communication protocol or another operator, it is difficult to guarantee
the QoS required by users for a wireless communication service over an unlicensed band, in
contrast to a wireless communication service over a licensed band. In particular, in the case of
NR-U, it is possible to support a standalone scenario in which a PCell is used in an
unlicensed band, in contrast to conventional LTE LAA technology in which an unlicensed
band is used over an SCell. In this case, there is a problem that a service interruption can
occur if there is a problem with the cell. Consequently, there is a problem that it is difficult to
meet adequate QoS for an NR service.

[0038]
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[0039]

In conventional LTE LAA technology, there was no method by which a base station could
explicitly distinguish between a data transmission failure caused by LBT failure and a data
transmission failure caused by radio channel deterioration during uplink data transmission.

[0040]

Accordingly, in the present invention, a method 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 data transmission failure.

[0041]

By means of the method described in the present invention, a method is provided by which a
terminal can reduce service interruptions when frequent LBT failures occur for a base station
and cause data transmission to be difficult. Moreover, by explicitly indicating whether the
cause of an uplink data transmission failure of the terminal was due to LBT failure or due to
deterioration of the radio environment, the method makes it possible to control data
transmission accordingly, so as to be more stable, by allocating to the terminal radio
resources that have a higher probability of LBT success in a subsequent uplink data
transmission or retransmission.

[0042]

In conventional LTE LAA technology, there was no functionality by which to transmit
relevant information to the base station so that it could distinguish between a data
transmission failure during uplink data transmission that was caused by LBT failure and one
that was caused by radio channel deterioration.

[0043]

The present invention has been devised to solve the above-mentioned problems, and has the
object of providing a method and apparatus for reducing service interruptions in NR-U.

[0044]
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[0045]

For convenience of explanation, the present invention is described below in terms of NR. But
this is done for illustrative purposes only; the present invention can also be applied to cases of
using an unlicensed band in LTE or in any other radio access technology, and such cases are
also included in the scope of the present invention. When the present invention is used in an
unlicensed band, it can be used in one or more of the following unlicensed band
implementation environments.

[0046]
NR-U LAA : NR-U in "license assisted access" mode where primary cell is NR licensed

[0047]

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

[0048]

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

[0049]

NNU-DC: DC between NR licensed (MN: Master Node) and NR-U (SN)
[0050]

In the NR-U SA scenario described above, an unlicensed band can be used in a PCell. In
ENU-DC or NNU-DC, an unlicensed band can be used in a PSCell.

[0051]

The embodiments described in the present invention can include the content of the
information elements and procedures set forth in TS 38.331, which is the NR RRC
specification. Even if the present specification does not include information about a definition
of such an information element and a related procedure, the corresponding content specified
in the standard can be used in connection with the present invention or used as a claim.

[0052]

In conventional NR technology, a radio link failure of an RRC-connected terminal is detected
in a situation such as the following.
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[0053]

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 is running, N311 consecutive in
sync (IS) messages are received from the physical layer for that PCell, then the terminal stops
the T310 timer for that PCell.

[0054]

Upon expiration of the T310 timer, or if a random access problem is indicated by the MCG
MAGC, or if it is indicated by the MCG RLC that the maximum number of retransmissions has
been reached, the terminal detects a radio link failure in the MCG.

[0055]

In addition, it enters an RRC IDLE state if AS security has not been activated. Otherwise, it
initiates a connection re-establishment procedure.

[0056]

As described above, because of the need to support LBT, in NR-U it can be difficult to ensure
access to a radio channel, and therefore it can be difficult for data transmission and reception
to meet a certain QoS level. In particular, if unlicensed band cells are congested, LBT failures
can also increase. In this case, a radio link failure can also occur with a delay. Alternatively,
radio link failure detection can be delayed if the PCell radio quality of the connected terminal
is greatly deteriorated.

[0057]

For example, if the base station does not transmit an RLM RS caused by consecutive LBT
failures, and the terminal does not consider this as an OOS, then the LBT failures can
significantly delay detection of the radio link failure. By way of another example, if the base
station does not transmit the RLM RS as a result of 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
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succeeds in LBT on rare occasions thereafter, and if the base station transmits the RLM RS
and the terminal receives it, then the T310 timer stops; as a result, a situation can arise in
which data communication is difficult because of frequent LBT failures occurring without
falling into RLF.

[0058]

By way of another example, if a terminal fails to transmit an 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 it takes more time to detect that a
random access problem has occurred; as a result, the detection of a radio link failure caused
thereby can be delayed.

[0059]

By way of another example, as a result of a terminal failing to transmit uplink data because 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.

[0060]

In such a case of increased load of PCells or PSCells using unlicensed bands, or high
interference, frequent LBT failures can occur, which can increase service interruption time as
a result of delaying the time of detection of a radio link failure when radio network quality is
poor. If LBT failures occur frequently while the terminal's radio quality is in a deteriorated
state, then the time for the terminal to detect a radio link failure can be delayed, which can
increase service interruption time.

[0061]

Below, a proposal for solving this problem is described. The content of each embodiment
described below can be selected arbitrarily and can be practiced individually or in
combination.
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0062

1. Trigger via LBT failure detection exceeding an indicated threshold value, or the like

[0063]

By way of one example, the terminal can initiate the procedure upon detecting LBT failures
that exceed a threshold indicated for an uplink transmission attempt. For example, LBT
failures exceeding the indicated threshold value can be detected in one or more of the
following situations: 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,
BSR transmission, or in the case of any arbitrary uplink transmission attempt. The physical
layer of the terminal can detect whether there has been a failure to carry out LBT in
transmitting the uplink transmission block and can indicate to the upper layer that LBT
failures have occurred that exceed the indicated threshold value.

[0064]

If the terminal detects base station LBT failures exceeding the indicated threshold value, then
the terminal can initiate a procedure to address the failure. The procedure can be a procedure
according to the present invention or an existing 3GPP procedure.

[0065]

By way of another example, the terminal can detect a downlink LBT failure and use it to
initiate the procedure. In NR, an RRC-connected terminal can be configured with a plurality
of configurable reference signals that are used for RLM. An SSB and a CSI-RS can be used
as an RLM RS. In NR-U, the RLM RS can be different from what it is in NR. For example,
the RS structure 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. However, even if the RLM RS structure is
different in NR-U, LBT must be carried out in order to transmit the RLM RS in NR-U. If the
base station indicates the transmission occasion/window/resource of RLM RS for the
terminal, then the terminal (the physical layer of the terminal) can estimate an LBT failure of
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the base station by conducting RRM measurement/RLM on the 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.

[0066]

Accordingly, if an RRC connected terminal detects LBT failures that exceed 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 also be provided by detecting, during
a particular time interval indicated by the base station, LBT failures or an LBT failure rate
that exceed an arbitrary threshold value. And/or such a trigger condition can be provided 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
condition can be provided 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.

[0067]

By way of another 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 cause the terminal to monitor LBT failures
and classify them by the relevant BWP/subband. The base station can cause the terminal to
include the classification information for each BWP/subband when the terminal reports the
information to the base station.
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[0068]

By way of another 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 terminal can also be caused to measure the CO and/or RSSI
separately for each relevant BWP/subband. The terminal can be caused to include the
distinguishing information for each BWP/subband when it reports the information to the base
station.

0069

2. Detection of LBT failures via counter and/or timer operation

[0070]

By way of another example, the terminal can manage a particular counter as a variable so as
to detect a radio link failure caused by LBT or so as to limit service interruption time caused
by LBT failure.

[0071]

The counter is set to 1 when initiating the relevant procedure. By way of one example, the
counter is set to 1 upon a new uplink transmission attempt. By way of another example, the
counter is set to 1 upon receiving an indication by the upper layer.

[0072]

The terminal (the physical layer of the terminal) increments the counter by 1 when it detects
an LBT failure.

[0073]

If the counter value reaches a threshold value indicated by the base station, then the terminal
(the physical layer of the terminal) can indicate this to the upper layer (the MAC or RRC).

[0074]

The terminal can consider that a radio link failure caused by LBT failure has been detected.

32-20
Samsung Exhibit 1006, Page 21 of 69



2018-08-30

[0075]

By way of another example, the terminal can manage a particular timer so as to detect a radio
link failure caused by LBT or so as to limit service interruption time caused by LBT failure.

[0076]

The timer is started when a relevant procedure is initiated. For example, the timer is started
upon a new uplink transmission attempt. By way of another example, the timer is started
following initiation of an upper layer (MAC or RRC) procedure.

[0077]

The terminal (the upper layer of the terminal (MAC or RRC)) instructs the terminal's physical
layer to detect/check/monitor for LBT failures.

[0078]

If the terminal (the 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),
then it indicates this to the upper layer of the terminal. The upper layer of the terminal stops
the timer.

[0079]

If the terminal (the physical layer of the terminal) detects an LBT failure (or detects
continuous or at least a certain ratio of LBT successes), then the timer continues to run.
Alternatively, it instructs the timer to be restarted via the upper layer.

[0080]

If the timer expires, then the terminal can consider that a radio link failure caused by LBT
failure has been detected.

[0081]

By way of another example, the terminal can manage a particular ratio as a variable so as to
detect a radio link failure caused by LBT or so as to limit service interruption time caused by
LBT failure.
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[0082]

When a relevant procedure is initiated, the ratio is set to an initial value (for example, 0). By
way of one example, the ratio is set to the initial value upon a new uplink transmission
attempt. By way of another example, the ratio is set to an initial value when an indication
from the upper layer is received.

[0083]

The terminal (the physical layer of the terminal) calculates the failure rate by
checking/monitoring for LBT failures.

[0084]

If the ratio reaches a threshold value indicated by the base station, then the terminal (the
physical layer of the terminal) can indicate this to the upper layer (the MAC or RRC).

[0085]
The terminal can consider that a radio link failure caused by LBT failure has been detected.

0086

3. Indication to base station or initiation of RRC re-establishment when an indicated counter
and/or timer expires

[0087]

By way of another example, if the above-mentioned counter reaches a threshold value
indicated by the base station, the above-mentioned timer expires, or the above-mentioned
ratio reaches the threshold value indicated by the base station, then the terminal can indicate
LBT failure-related information to the base station. And/or a procedure to resolve this can be
initiated. 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.

[0088]

By way of one example, a terminal using a PSCell of an SCG over an unlicensed band can
transmit SCG LBT failure-related information to the base station over an MCG. For example,
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it can be transmitted via an SCG Failure Information message.
[0089]

By way of another example, a terminal using a PCell of an MCG over an unlicensed band can
indicate LBT failure-related information to the base station. The information can be indicated
over an uplink RRC message or over the MAC CE or PHY (PUCCH or PUSCH).

[0090]

By way of another example, a terminal using a PCell of the MCG over an unlicensed band
can attempt to access LBT failure-related information over a subband/BWP/cell/CC other
than the subband/BWP/cell/CC in which the LBT failure was detected. The base station can
configure information for this purpose to be indicated in advance to the terminal via RRC
signaling.

[0091]

By way of another example, a terminal using a PCell of the MCG over an unlicensed band
can attempt to indicate 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 was
detected.

[0092]

By way of another example, a condition for the relevant indication can be configured in the
terminal so as to detect a radio link failure caused by LBT, or so as to limit service
interruption time caused by LBT failure, or so as to indicate a reporting of the channel
occupancy status of an unlicensed band cell. 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 is fulfilled, then the terminal can report the LBT failure-related
information to the base station.
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[0093]

By way of another example, 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, cause of failure owing to LBT failure, reporting
cause, identifying information for the relevant subband/BWP/cell/CC, and CO measurement
value/RSSI measurement value/LBT failure count/LBT failure rate for each relevant
subband/BWP/cell/CC.

[0094]

4. Initiation of RRC re-establishment or the like when an indicated counter and/or timer
expires

[0095]

By way of another example, the terminal can initiate an RRC connection re-
establishment/resumption. 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, the terminal can cause cell selection to be carried out,
excluding/prohibiting a cell in which an LBT failure occurred.

[0096]

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 LBT failure, and
transmits an RRC re-establishment request message to the base station. Alternatively, the
terminal transmits an RRC resumption request message to the base station, setting the [-RNTI
as the terminal identifier and the resumption cause as LBT failure. The terminal can be
preconfigured with indication information instructing the terminal to carry out an RRC
connection re-establishment/resumption using a new cell other than the source cell in which
the terminal detected the LBT failure. The terminal can use that information to camp on the
cell. The 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.
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[0097]

By way of another example, the terminal carries out a handover to a new target cell. 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. The
handover configuration of the target cell for this purpose, and the conditions for handover to
that target cell, can be configured in advance. The handover conditions can include the
above-described information for detecting an LBT failure. The information for the target cell
handover configuration 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.

[0098]

By way of another example, if the base station receives indication information from the
terminal relating to LBT failure, then the base station can use this information to instruct the
terminal to change the subband/BWP/cell/CC in which the LBT failure was detected.

[0099]

For example, when LBT failure detection is identified at the cell level, if an LBT failure is
detected in a PCell, then the base station carries out the handover procedure. If an LBT
failure is detected in an SCell, then the base station carries out the SCell release/change
procedure. By way of another example, when LBT failure detection is identified at the cell
level, if an LBT failure is detected in a PSCell, then the base station carries out the PSCell
change / SCG change / SCG release procedure.

[0100]

By way of another example, if the LBT failure detection is identified at the BWP/subband
level, the base station can carry out a BWP switching or subband change.
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[0101]
[0102]

5. Scaling relevant parameters based on CO and/or RSSI

[0103]

In conventional LTE LAA technology that supports unlicensed bands over SCells, the
Received Signal Strength Indicator (RSSI) and channel occupancy (CO) 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.

[0104]

If the CO is high, then there is a high likelihood that LBT failure will occur. As a result, if the
CO is high, then the time for detection of radio link failure by the terminal can be delayed,
increasing service interruptions.

[0105]

Accordingly, if the CO exceeds a particular threshold value, it can be preferable for the base
station to change the serving cell. Alternatively, it can be preferable to change the serving
subband/BWP.

[0106]

To reduce service interruption caused by delayed radio link failure detection, any parameter /
threshold value / variable that is used in conventional radio link failure detection can be
caused to be scaled to account for the CO or RSSI level. 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/subtract/multiply/divide the relevant parameter. By way of
another example, a
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parameter value can be obtained taking the CO or RSSI value into account. By way of
another 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%). By way of another example, a CO of 20
indicates that the proportion of the samples that have an RSSI above a 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%).

[0107]

This example can be applied with respect to one or more of the following parameters: the
maximum preamble transmission value, which is used to detect problems with the random
access procedure; the maximum retransmission threshold value, which is used to detect RLC
problems; the threshold value for the above-described counter for detecting LBT failures; and
the above-described timer expiration value.

[0108]

As described above, the present invention has the effect of making it possible for a terminal
connected in NR-U to reduce service interruptions.

[0109]

FIG. 1 is a drawing that shows a configuration of a base station (1000) according to a further
embodiment.

[0110]

Referring to FIG. 1, a base station (1000) according to a further embodiment comprises a
controller (1010), a transmitter (1020), and a receiver (1030).

[0111]

The controller (1010) controls the overall operation of the base station (1000) in accordance
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with providing a method and apparatus for reducing service interruptions in NR-U, as is
necessary to implement the above-described present invention.

[0112]

The transmitter (1020) and the receiver (1030) are used to transmit and receive signals,
messages, or data, to and from the terminal, that are necessary to carry out the present
invention.

[0113]

FIG. 2 is a drawing that shows a configuration of a user terminal (1100) according to a
further embodiment.

[0114]

Referring to FIG. 2, the user terminal (1100) according to a further embodiment comprises a
receiver (1110), a controller (1120), and a transmitter (1130).

[0115]

The receiver (1110) receives downlink control information, data, and messages from a base
station over the relevant channel.

[0116]

In addition, the controller (1120) controls the overall operation of the user terminal (1100) in
accordance with providing a method and apparatus for reducing service interruptions in NR-
U, as is necessary to implement the above-described present invention.

[0117]

The transmitter (1130) transmits uplink control information, data, and messages to the base
station over the relevant channel.

[0118]

nn nn nn

In addition, the terms "system, controller,
"interface," "model," "unit," or the like 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,

processor, component," "module,"
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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 in a single
system, or they can be distributed across two or more systems.

[0119]

The standards or standard documents referred to in the above embodiments have been
omitted for simplicity of description and constitute a part of the present specification.
Accordingly, the addition of any part of the above standards and standard documents to the
present specification or the disclosure thereof in the claims must be interpreted as being
within the scope of the present invention.

[0120]

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 present invention. Accordingly, the embodiments disclosed in the
present invention are intended to illustrate, not to limit, the technical concepts of the present
invention, and the scope of the technical concepts of the present invention is not limited by
such embodiments. The claimed scope of the present invention must be construed in
accordance with the claims 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.
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CLAIMS
1. A method of transmitting uplink data by a terminal, comprising:
a step of detecting an LBT failure, and

a step of initiating a preset procedure based on the result of the LBT failure detection.
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ABSTRACT

The present invention proposes a method and apparatus for terminal overload control and
failure handling for a next-generation/5G wireless access network configured over an
unlicensed band.

Representative Drawing

FIG. 1
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!

& (User Equipment, UE) 2 7]A]=(Base Station, BS)S X 33tt}.

it

[0006] At&=F THEE T4 FAdAe "©E2  ouHFte EZEF
Ao Z A, WCDMA, LTE, HSPA 2 IMT-2020(5G -+ New Radio) o429 UE(User
Equipment )&= Z&&, GSMolA 2] MS(Mobile Station), UT(User Terminal),

SS(Subscriber Station), F2 7]7](wireless device) o2 EF X3st= jE o

2 s slolof & Aolt},

0

[0007] 7175 = A(Cell)S LWt o= ApEA wEat Falshs A H
(station)& &5y, X>E=-B(Node-B), eNB(evolved Node-B), gNB(gNode-B),
LPN(Low Power Node), AlE(Sector), Mo]E(Site), T}U3E FHEjo] <ot L},
BTS(Base Transceiver System), MM ERIE(Access Point), ERIE(HdE &9,

PN
ol

FTAERJNE), o] == (Relay Node), =7} A, wj=

Hd

A
ANE | F2l

Hd

JAE,

2 A vlolmz A, dgxm A, = A RRH(Remote Radio Head), RU(Radio Unit),
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[0014] d3Fd =} 3FHP=ZE,  PDCCH(Physical  Downlink  Control
CHannel), PUCCH(Physical Uplink Control CHannel) T3 &L Ao AEdS E3FH
Aol AEE #H4skar, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical
Uplink Shared CHannel) &+ &2 ©Holg AEE FAHH HolHE dETHr}.

[0015] S}&FH A (downlink) &= WE T4 EZJEIAN wt=zo F2 EE
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[0016] ©]3}ell A= PUCCH, PUSCH, PDCCH % PDSCH T3 #& LS E 3l

ANZ37F 54 EE A8 'PUCCH, PUSCH, PDCCH 2 PDSCHE A4, 23t = o

[0017] g, o]t A ZAStE FHAIS Al 2E® (High Layer Signalin
g)2 RRC ¥Etu]EHE E£¢3l= RRC AHE AE53= RRC Al2@¥y S £33},
[0018] 7R SBUEZ g AES F3Y3}. AT FUAZE

A< (unicast transmission)S Y3 = =T AdA FEFEHA dHeoly AMde 4

2 AT 229 < ARE AEsy] AT 2ol HFYI Aol AL A%
&gk, ol e, T AEL B A/ A HE AL AT ALe] 5

AE= JEE Z A2 o

[0019] A S A&HAAM HE&s= o5 HE 7= Aol sl
TDMA(Time Division Multiple Access), FDMA(Frequency Division Multiple
Access), CDMA(Code Division Multiple Access), OFDMA(Orthogonal Frequency
Division Multiple Access), NOMA(Non-Orthogonal Multiple Access), OFDM-TDMA,
OFDM-FDMA, OFDM-CDMAS} Z& et = AE 7IHES AFEE ¢ dr. A7) A,

NOMAE= SCMA(Sparse Code Multiple Access)®} LDS(Low Density Spreading) & X

1
oL

o},
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[0020] £ g o] & HAld= GSM, WCDMA, HSPAE A4 LTE/LTE-Advanced,

NT-20202.2 AstatE HE7] 54§43, COMA, CDMA-2000 2 DBZ gsh=

f
)
&

4 54 EA BoF B AU wRel 48¥ 4 Atk
[0021) & =AM oA MIC(Machine Type Communication) %<2 low cost
(EE= low complexity)E A H3te ©Y EE coverage enhancementE A H3te ©

T SS 9uE 4 U, e B wAAoA MIC ©9EL low cost(EE low

complexity) R /EE coverage enhancementE A H43t7] 93 EAH ey =2 A9

[0022] T}hA] &3] E HAAol A NTC @22 LTE 7]Hke] MIC #3H 532
TS A EA A" 3GPP Release-13 low cost(XE+= low complexity) UE
category/type2 ulgd 4 Urp. = E HAAA MIC @& 7]FE9 LIE
coverage WH] ¥ coverageE A YIAL, T HHEH ALRE A A= 7=
2] 3GPP Release-12 ©o]3}ollA] AHo®E UE calegory/lype, =2 AMEA AHoH
Release-13 low cost(ZEE low complexity) UE category/types ©|®|e &= ST},
T =, Release-14°4 AH2l¥H further Enhanced MIC ©& & 2ud X Ut}

[0023) & A Aol A NB-ToT(NarrowBand Internet of Things) © &2 AdE
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o

e Ql=of(Indoor) AWEA, WFEe] AL wdo] gk A, AAATNHE,

ZA7F S8 HE, FE AE 2R, 183 HESE WEYD F2E TS
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Q (usage scenario)@A], eMBB(enhanced Mobile BroadBand), mMTC(massive Machine
Type Communication), URLLC(Ultra Reliable and Low Latency Communication)”} |
71= A Slvt.

(00251 &  BAAA  NR(New Radio)¥ ##EEF  Fubg, =g,

AL EFH, GG (region), WHME, AMEWME AAIRE, dHo]E A
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[0028] <& &, PSS B SSS&= ztzh o 3+ FAlol A PSSS(Primary D2D
Synchronization Signal) % SSSS(Secondary D2D Synchronization Signal)Z -89
7} WAE HE" F vk, T3, A& PBCHYE 2o BEREA2E HRE AG
st= A@< PSBCHE, PUSCH 3 PDSCHeF #Zo] Atol=" Ao HolHE HAEst=
AEL PSSCHE, PDCCH # PUCCHSE Zo] B EE HAEst= AMES PSCCH=E WA
ol Ag"E 5 vk, &H|, @ 3 FAdAE daAHE] AErF 288, o
= PSDCHE T3lA Saldnt. ofgk, oleigh &oo &g = 32 ol

[0029] ol&}, & H@AMoAME ZIed AMES dF3 71457 e i

A

AN ZIEoem dRetsE, 8o wWEk ZAF =E7F B 48R

[0030] NR(New Radio)

[0031] 3GPPoll A Fa® NR2 LTE tiH] SF® Holy AAEE& B of

L

2,
AR FAFH usage scenario BE QT HE thekst QoS requirementsS g
=AZ & Y= FA gAML~ 7lEolvk. E3] NRe WEH usage scenario®Z A
eMBB(enhancement Mobile BroadBand), mMTC(massive MTC) 2! URLLC(Ultra Reliable
and Low Latency Communications)”}F AoForw  Z+Zte] usage scenario®
requirementsES TF=3d17] 3t wH oz A LTE W8] flexibledt frame structure
AFHT., Z+ZFe] usage scenario= data rates, latency, reliability, coverage
Sl gk requirements7t A= AFolstr] wiEel dele NR AAEHE FAI= F

i} L E3) zZt7z}e] usage scenario ¥ requirementsES AEZF 0 Z "HFEA]Y)
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79

=

HHH O 2 A AMZ & npumerology(e.g. subcarrier spacing, subframe,
TTI, etc.) 7|9kl B 29 FHl(unit) S EEH OS2 multiplexingdl=F 2 A
ATt

[0032) ©]E 93t 3 AHOoEA, AME T}IE subcarrier spacinggts Zt+=
numerology®l] ™3l s} =2 ES2] NR componenl carrier(s)E =3 TDM, FDM =

S TDM/FDM 7]wtoe 2 t}=35dled Y3t 9 2 time domainol Ao 2AI=F

gy

HE AT Aol Ft olde] time wmitE A Yst= Wbl Wid =2|7F o] F
ol ZHtt. ole} AHSIS] NRoJA] = time domain structure?] T+ FE=FZA] subframeol
st g7t olFoHgoerm, I F subframe durationS A2l 7] 98 reference
numerology=Z Al LTE®} H U3k 15kHz SCS(Sub-Carrier Spacing) 7]8F normal CP
overhcad®] 14702] OFDM symbolsZ FAH ©A 3+ subframe durations AHL|dH7| =
A, olo] uwrak NRoJA subframes 1ms?] time durationg 7FAtd. &, LTE
2} =¥] NR®] subframee ZHHZ < reference time durationlZ A, A=A A}/3}FsF
HA fgoly A2A=HL 7¥e] HE time unit 24 slot 2 mini-sloto] o=
T vk, o] AR, dF slotE FAS= OFDM AE2] N4, vk normal CPe] 7
F-, SCSzkell #A glo] y=149] S FHEZE A=A},

[0033] eloll we} dejo] slot2 14719 HEZ FAHAH, 3 T slot
2] transmission direction®] w2} ZE A Eo] DL transmissionE Y3l o] &5 A
L}, = EE AEo] UL transmissione Y3 o]&% A}, =L DL portion +

(gap) + UL portion® FHIZ o]€4d & ).
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[0034) =3F 2 9]2] numerology (=< SCS)OA 7] slotB T AL F=9 A

A= o]
Til=

22 7449 nmini-sloto] gejslo] ol& 7wto=z /8% P HolH

ofy

A3t #FHL dol9 (time—domain scheduling intervale] AT AL, =& slot

i)
opy
ol
o

aggregationg &3 A/3aF WA o] ME gk 71 "dole] time-domain
scheduling interval®e] 7+AHE 4 Uv}. E3] URLLCSYF Zo] latency criticalgt d]
ol Wgt FFAle] A, 15kHzet Zo] SCSELe]l Z2 numerology 7]WFS] frame
T4 Ao®E 1ms(14 symbols) 7]WFe] slot @92 2A|ZHo] o|Fold H-9,

latency requirementE WHFA|717] A& F U7 vl ol& HsiA &lE slotE

k)

AL o] OFDM AE=Z FAHE mini-slotg AHeldto] o]& 7|¥to = 3 URLLC

i1

& latency criticaldt Ho]E o] tigt A= o] o]FolXEE HogT & ¢

£

[0035] = F7]oll A A viel Zo] 3kt NR Carrier WollA A2 o
£ SCSEre ZF= numerologyE TDM and/or FDM ®rAl o= vhF3lsto] 2o 24,
Z+Zy o] numerology B2 F2lH slot(ZFL mini-slot) lengthE 7]¥FS 2 latency

1= dWols mEdan gk, g2 So] of

0}
rr

requirement®l] Yol HolHE AAI=FH

¢

ol =¥y 13 o] SCSTF 60klzel A, SCS 15klz9l A¢HTE AE dol7l 1/47%
T2 ZoE7] wEo FYEA 14709 OFDM AE=Z dhr}el slote 7T A%,
g 15kHz 7]1¥Fe] slot length™ 1Ims©] &+ ®FH, 60kHz 7]¥Fe] slot length™
°F 0.25ms o2 Eo]EA Hr).

[0036]1 NR-U
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(00371 |3 i3 &) vjEs oo A, o ApdArE 54 o=
2 o U= F4 Adeo] oty 4 =7Fe regulation WA AW AMGAE
=2 M E T Bl Avlz AFE Y8 o]&o] sttt ol ubet v HF

dogs E3 NR HHl2 AF A &g H9Hd gdge Ea oln AgEdga 9

s

Wil'i, Bluetooth, NI'C Z¢ thkst &A7 F4 B4

I

T 2 2 32 co-existence
AL g ZF7re] NR AR F2 LTE AFY A 7E9] co-existence Ao digh 3

ol Wasit). old wel H@H AL B R AHs AT ALz F4 E

A A8 =2 el 2] power levelS sensingdte] sl FA4 Ad =L g o

(access) W& #AYdd HQ7t Qo). o] A% sl vHHE dge 51 F4 A4

A7 @98 QoS Bl %Sttt 53] NR-U9] A% SCell& E3f vWHI IS
At83t= =9 LTE LAA 7137 g8 vB]HF S PCellZ 3} Standalone AJn
L& AYT T+ U, o] B, T A AT AVIE BT AP Fdo] ¥

A 5 = TATE AATE. oldl wmER NR Aujzo] diel A QSE THAY]
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FFPA doly AEA LBT A9 mE
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[0039]
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M= A7 F 7R AR HE
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[0040]
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s
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o
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A
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Gl
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[00411]

o] LBT sfo] uwt

Gy

T
iy

ol
M

Al o]

& Fr=

PN
s

ol o] &

9742l

Z

?J:

=4 HT}

ol

o

H4A LBT A -] u&

CER D=

3

[0042) =] LTE LAA 7]&Eol A=

Hlo] ¥

[0043] A7) 3t

[0044]
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[0045] 2] W& A8 olskelA \RE VIFoE B 2ol Wa) 4
o BT ol due) WE % AY B LIE EE E e gojo) A oy

7l A HEE tige AbEsts A= & wHel HE8E F sdoer o &

o

2= = HA
g B oty el HEFo ZIbET, B odbgeo]l HHE gigoA AEE e o &
e wRel Gl PR @74 F e} ol el Ag" & alth

[0046] NR-U LAA: NR-U in "license assisted access" mode where primary
cell is NR licensed

[0047] NR-U SA: NR-U stand-alone mode

[0048) ENU-DC: EN-DC where SN (Secondary Node) is NR-U

[0049] NNU-DC: DC between NR licensed (MN: Master Node) and NR-U (SN)

[00501 H=37F NR-U SA AlvpE] oM = PCellel A HIW3 diHgE AT =
AT, ENU-DC FE NNU-DCOlA &= PSCellollA] H]®3E tH& 214 4 Ut

[0051]1 & 2ol dst= A4 o= NR RRC 774 <1 TS 38.331004 w4

H AR 94 H ZEAAHe] WEe 2T 7 ok B HAA ol sld BE 2

~

o
i
E
fu
>
)
2
£
e
£
op
o
e
nd
i
X
a8
in}
o
I
b
AN
A
i
2,
ok

2ol Wiek gejet #
Al g WEol B EHE dAE AMEHAY BTdeE AMSE o
[0052]1 F2f NR7]=olA RRC 42 del F4d ¥=a A= v &2 74

ol A= 3dt.
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[0053) PCellol] il E]AIZolA N310 952 <1 00S(out of sync)E 4
s, T310 Elel®E Alggith. whek T3100] &% &9 1 PCellell disl 3]
AZZ2FEE N311 d£54< IS(in sync)E FAGTIH 9@E2 ddste PCello

sl T310 Elol W& A A gkt},

[0054) T310€}eo] = o] whg o, TEE MCG MACCERE AY AA2 EAH= A
Al wrow B MCG RLC 2RE Ho AAE So REdts A E wow o

it

[0055) 28] 32 AS A8 E]7F AEIH o] EFHR] &94thH RRC IDLE A=
o 7bv}, 28] o AA QA T ZAAHE A,

[0056] H&=3E mhel Zo] NR-UslA & LBTE Ao 3t7] wEol F4 A
-]

=
o
3

>,
£
k1
i
X,
o\
N
v--r--l
e
a
besd
™
n
5,
o,
o
-
rx
ot
[
i,
A
k1
N,
rd
Rl
2,
i,
o
pies
a

(00571 € A& =°] 7IA=o] A54<] LBTEH= <l RIM RSE A3~

3= A% @@l o|& 05T 1elshA PEchd, LBT AsE THY2d5E 3
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Holm & AR 4 AAT, o]F =BA LBI7F 4BY w ATl R RSE D%

o]
o,
L
L
i
>
v

fa v A 1310 Bol=v BXBOo =M RFR WAA ke el

[0058] TI=2 o & ZEo] Wdo] IBT AFE RACH ZE2HRES A43A] E3
A AL AV, 7]A] o] LBT A3 2 RARE AEsA] FE3 AAF ALY, ©@do] BT 4

= NSG3E dFstA] XRs] Ay AMEE FAE At o B2 Akl 28

[0059] TFE dE Eo ©do] BT A= JH= doly Ao AT
met RLC 25 Ho AdE Foll D377 A9] Algke] AAdBoZM Fd J3
A9 A=o] AAE F A

[0060] ©o]<} Zo] HHH N HS A&k PCell EE PSCelle] F3}7F &

ZFE AV 0] 2 Aeole 2 LBT A7 28T ¢ deow, oy ¥4 A

ANe S7HAE g AT e wee] 54 Fdol &E3d AdElelM LT AT

[0061] ©]8t] A oS A7) A el hsh L@@t o] U=
Sz A el= el EL AEEeR wx z7e ez M@ AT/2TE

o 448 5 Ut
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[0063] & <& S°, @2 483 AF A= AANE dA#HES d=
LBT A3lE #H=3H sl Z2=AAE 7/iIAE 5 Uvk. & o= RACH Z2gEE A

[0064] © &2 AAEH JAFES B 7IA=F9 LB AHE HFEFH o &
ZAst7] f Z2AXE AAE At AT ZEA= B ZHd o3 ==
AlA EE V]S 3GPP Z2AA Y 8 F Q.

[0065] t}E & &, @& g Z2 A4 E MAst=d ol b

LBT A& A=3 28T 4 Avh. NRellA RRC 42 @& RIME 98] 485 E
5o 74 7hsd dEds Alads A 742 5 ATk RLM RSE SSB}
CSI-RS7} A" 5 9dth. NR-USlA RLM RSE NRF} @etd 5= 9t}. o So o
AZ Yol 24T 3FE 7Z2A717] 98] Rel-13 LAASIA] DRSE Aol g A3} o]
RS 7+z7F @atd 4= vk, d-A 5k NR-Uol A RLM RSFZ7F @b+ o2t =, NR-Uol A

RLM RSE H5& i LBTE Sk & 5 Arh. e 7]

2

So] g e

ek RLM RSe] HE eAlold/d=5/AdES A A8

Ol
rr

B dE(EEe =2

i
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[0068] T} A& Eo] 7[A = T s} AR Ao &3+ BWP/A HHl

TEl3 wgo] W BWP/AIEHEITEHZ (0 ZL/EE RSSIE FEIA SAHIEZE T
T Ak 9EHe AT HARE VAFeRE 2EXYE o BIP/AENEE FEARE

[0070] T2 & Eo] &S [BTE <13t FAHAg = AWE A=s7] ¢
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[0082] #=H Z 2 A A7} JIAIE W] vl &S 27| (AE &9 )22 Agsgh

o A CdE A2 993 dF Ard HEE 2V|HeE AYdt. te 9=
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Failure Information WAIAE & A 5 2

(

o LBT

rr

=
[0089] T}Z o2 MCGS] PCellg HIHIPAL E3] A3

A9 A HRE VH Tz A Ak A HEE d¥A RRC HAA E

¥

= MAC CE X PHY(PUCCH = PUSCHHE E3&] AAE 5 ).
[0090] t}& o2 MCGL] PCellES HWHIF AL Hd] A3l o2 LBT
A #¥E ARE BT A7 2" A Bul=/BWP/A/CC7}F o} A H ¥l /BWP/A

/CCE T3l SAEE A=ED = U, A= olE 9T HEE RRC Al 289+

I

B8 wwe] Akl AN THE 5 U,

S LBT

e

[0091] T} dl&Z MCGS] PCellS HIWEIFTHNEE 53] AF8-3)
A9 #H FEE LBT A¥7F HEdE AEHWRE=/BIP/A/CC7F obd M EWRE=/BWp/ A
/CCE B8 7Aooz AN 5 Q).

[0092] T} & dE& £ 7IA=
S i LBT A= gk Muls SEAks Aldstr] 98] T HEs g Ao
A i AHO dig flEEE A7 HE dd AANE AT =2dE Tl
T4 + k. d 9F & 714 =< 29 HH(Channel Occupancy) <A 7k,
RSSIAAIZL, Hl LBT 3 AR, 54 A, 53 71z, SH dd AE0=
/BWP/A/CC ABARE F 3} olAe] HRE dZo FAL F Advt. g =49

EEEtH 982 VA= Z LT A9 #H HAEE fFEYE 5 .
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[0093] T}E & Eo gEgo] 7|X=ZFog ALd= LBT A9 #H FHE=

= =

)

[e)

1l a1

2}E A (Channel Occupancy), RSSI, LBT A= <, LBT A# H]&, BT A9 A<=
2]

28 99, Y Am

(e

54 AzE, =34 71, BT A9z A dH

-y ey

= /BWP/A/CCAEA R, g AEME/BIP/A/CCE COSA gk/RSSIS A gt/LBTA 7
F/LBIEH S T 3 olde] FHE XITF 5 ST

[0094] 4. AAHE 71H 2/ = ElolH w25 RRC AAAEAH 5 7HA]

[0095] T}IE 4 & Eo] @& RRC ¥2 AQAA/AMNE MAT & Q).

EY

=k
=

SRBOE A|e|stir EE RBsE A =d=sir). o2 MACES Alghtr, o2he

flo

MCG SCellS #AIgY. @2 OEE 57 QY 74 g8, ¢ fgZE

[0096] ©@Z & o AHERRZE o2 PCellE AEse, =TAIDE 42
PCell®] physical cell identity & AB3te], AAAHLES LBT ARE A 83}
RRC AEE 873 HAAE 7IHFo2 At e 98 HEAAE [-RNTIE Al
gale], ANLAL LBT AHE Agste] RRC A7) &7 HARE 7)Aoz dAf
gt} ©rEo] LBT AME HAET A~ do] old AMEEL AE RRC 92 AL23/A
ME 8L F J=E 57 fE AA ZAEI7E Dol Abd 7AE ¢ o 7

e EE B3 7 Ao AZ2F 5 vt A" JRoe E]AAEA,
SSB FH (A& Eo] SSB AFe EBAEH] «x]), AEAe] AH)d FH, A

& ©T AEA(CRNTD) AR F sk ol ARE 24T 5 S
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Te AEZe B A BVSAE B0 Beda BUE 23, PR~

ol LBT A= AE37] 93 A= o] 2= S o). g Ao =9
H TAS 9% JRJAE Sajd2EA, SSB AE(JE £o] SSB A4 9 gdx=wH

ol 91%), AMBsAEe] 2dold HFR, ARe WT AIR(C-RNID) FE F st

[0098] TH& dlE & 7IAFo] GEHEFE LBT A5l iz AANAEE

7172 =2 ol E o]&3l LBT AF7 AEd AEHIZ/BWP/A/CC HAE S

[0099] & o2 LBT A3 HEo] A= 2" u], wek PCello|ALBT
A7 AEHHE JAFE A=y ZAE TS, 7Rk SCellolALBT A7}
AEHH 7|A =L SCell release/change@ S F33tt. vr2 o= LB A9 A
Zo] Az AdEg o, 7HeF PSCelldALBT A7 A&HH 7] A= PSCell
change/SCG change/SCG release x5 3 3tr}.

[0100] ©}& olZ LBT ¥ #HEo] BIP/MEME #HHEz Addvd, 74

& BWP A9 = AEyc HAL F3s £ 9ltt.
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[0101]

[0102] 5. CO Hl/®+= RSSIE 7|Hto 2 #d IEHHE 2=AYE

[0103] SCell= &3l MRS NA= AEst= Adst= & LIE LAA 7]=<]
e Z1AFAAM BiEs gl Aol Ad¥E 571 8l RSSI(Received Signal
Strength Indicator) and 2@ AH-F(CO: channel occupancy)?} E=EYHATF. CO=
RSS17F A" g EXEHFAo FA"H AAIZE(channelOccupancyThreshold) 2t =&
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[0105] webAd CO7F 54 dAlgke d= 2B 7175 49 A3 ds W
dete Aol HE4E £ vk EE dlE MY AEWE/BIPE WAsE Ao HE
@4 o Ao

[0106] F+H¥a A HE Al W& Mujx g F2A77] A3 =

T RSST &€ 2 2AGEE Ases T 5 vk 4 92 0 EE RSSI
e B e FHoem WFa(dE 2o 4, F, 8H 7R 2 stepEEel vb
QYRS Re VAR e I R RE I g R i B R v v e e VAR e e

oq A g T BE dE 0 Es RSSI gt aEs) Sty #e 2

32-26

Samsung Exhibit 1006, Page 62 of 69



2018-08-30
AT, T2 o2 0 T RSSIFS #H stepd ol 7Rt/ g4/ 53871/ vF7] s
i

3 = Qul. A o E Eo] (07} 400l RSSIVF AAIgET =2 AEe] H]&

o] 40%%) B2 e "EeR CO7F 0% Aol Hls 40%E HAad dA#ES

E £ CO7F 20012t RSSIVEF LAI#ETE =5 AZEo] HE&o] 209 F$E LiEf
Aok, ek CO7F 091 Aol v a209tE ZAad dAS FE&stuxt st sE
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[0107] 3" o= FPAAM ZZAH ] BEAE A& AFEH = =
BEAFHADNG, RC TAE HAEstcd A5 AuAdsdAs, BT A9E

=3t7] A A= JhEH i dAR, d=d Eeln mEF T shueld e
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stebEol el 489 5 v,

[0108] %717k mie} o] E W2 NR-UAlAM AZ2 AE] @Eo] MRl =

@4s daAd F de 5237 A

[0109] = 1& = ©2 A d] 23 7[A=Z(1000)9] TS BHAFE= =
Holrt

[0110] &= 1& HZF3H, T & HAdd 93 7145100002 A AF

(1010) 7} H412(1020), FAF(1030)E E 33k},

[0111] AAF(1010) = Az=T B dH2 F337]e DAINR-UNA AH]

"t

2 FSL gaAE PE 9 AT ABSE A6 mE AWHA 71AF1000)
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