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(57) Abstract: Disclosed in the present invention are a counting method, a terminal device, a chip, a computer
readable storage medium, a computer program product and a computer program. The method comprises:
maintaining at least one counter, the counter being configured to record the number of times that first indication
information has been received; determining, on the basis of the received first indication information, to increase
the count value of the counter corresponding to the first indication information.

(57) Abstract: The present invention discloses a counting method, a terminal device, a chip, a computer-
readable storage medium, a computer program product, and a computer program. The method comprises:
maintaining at least one counter, the counter being used for recording the number of times that first indication
information has been received; and, on the basis of the received first indication information, determining to
increase the count value of the counter corresponding to the first indication information.
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Counting Method, Terminal Device, and Apparatus
Technical Field

The present invention relates to the technical field of information processing and particularly
relates to a counting method, a terminal device, a chip, a computer-readable storage medium, a
computer program product, and a computer program.

Background Art

When Listen Before Talk (LBT) fails, the power ramping counter in a random-access channel
(RACH) process will not increment, but it is necessary to continue discussing whether a preamble
sequence transmission counter must increment. In NR-U, because the terminal device operates in an
unlicensed frequency band, it is possible that the channel cannot be seized due to channel uncertainty,
that is, an LBT failure occurs, which may affect the performance of uplink transmission.

Summary of the Invention

To solve the technical problem described above, embodiments of the present invention
provide a counting method, a terminal device, a chip, a computer-readable storage medium, a
computer program product, and a computer program.

In a first aspect, embodiments of the present invention provide a counting method, applied to
a terminal device, comprising:

maintaining at least one counter, the counter being used for recording the number of times
that first indication information has been received; and

on the basis of the received first indication information, determining to increase the count
value of the counter corresponding to the first indication information.

In a second aspect, embodiments of the present invention provide a terminal device,
comprising:

a processing unit, maintaining at least one counter, the counter being used for recording the

number of times that first indication information has been received; and on the basis of the

received first indication information, determining to increase the count value of the counter

corresponding to the first indication information.

In a third aspect, provided is a terminal device, comprising a processor and a storage device.
The storage device is used for storing a computer program, and the processor is used for invoking and
running the computer program stored in the storage device to execute the method in the described first
aspect or various implementations thereof.

In a fourth aspect, provided is a chip, which is used for implementing the method in the
above-described first aspect or various implementations thereof.

Specifically, the chip comprises: a processor, which is used for invoking and running the
computer program from the storage device, causing the device equipped with the chip to execute the
method in either one of the described first aspect and second aspect or the various implementations
thereof.

In a fifth aspect, provided is a computer-readable storage medium, which is used for storing a
computer program, the computer program causing the computer to execute the method in the
described first aspect or various implementations thereof.

In a sixth aspect, provided is a computer program product, comprising a computer program
instruction, the computer program instruction
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causing the computer to execute the method in the described first aspect or various implementations
thereof.

In a seventh aspect, provided is a computer program, which, when run on a computer, causes
the computer to execute the method in the described first aspect or various implementations thereof.

In the technical solutions of embodiments of the present invention, by maintaining counters,
the count values of the counters are determined on the basis of corresponding first indication
information. Thus, it is possible, when a certain quantity of counters is reached, to perform
corresponding control processing, thereby causing an uplink transmission to occupy the channel and
ensuring uplink transmission performance.

Brief Description of the Drawings

FIG. 1 is a first schematic diagram of a communication system architecture provided by
embodiments of the present application.

FIG. 2 is a schematic flowchart of a counting method provided by embodiments of the present
application.

FIG. 3 is a structural schematic diagram of the constitution of a terminal device provided by
embodiments of the present invention.

FIG. 4 is a structural schematic diagram of the constitution of a communication device
provided by embodiments of the present invention.

FIG. 5 is a schematic block diagram of a chip provided by embodiments of the present
application.

FIG. 6 is a second schematic diagram of a communication system architecture provided by
embodiments of the present application.

Detailed Description of the Preferred Embodiments

Below, in conjunction with the accompanying drawings of the embodiments of the present
application, the technical solutions of embodiments of the present application will be described.
Obviously, the described embodiments are some of the embodiments of the present application and
are not all of the embodiments. On the basis of the embodiments of the present application, all other
embodiments obtained by a person skilled in the art without the exercise of inventive skill shall fall
within the scope of protection of the present application.

The technical solutions of embodiments of the present application can be applied to various
communication systems, such as: Global System for Mobile Communications (GSM) system, Code-
Division Multiple Access (CDMA) system, Wideband Code-Division Multiple Access (WCDMA)
system, General Packet Radio Service (GPRS), Long-Term Evolution (LTE) system, LTE Frequency-
Division Duplexing (FDD) system, LTE Time-Division Duplexing (TDD), Universal Mobile
Telecommunications System (UMTS), Worldwide Interoperability for Microwave Access (WiMAX)
communication system, or 5G system, etc.

For example, the communication system 100 used in embodiments of the present application
may be as shown in FIG. 1. The communication system 100 may comprise a network device 110, and
the network device 110 may be a device that communicates with a terminal device 120 (alternatively
referred to as a communication terminal or a terminal). The network device 110 can provide
communication coverage for a specific geographic area and can communicate with terminal devices
located in the coverage area. Optionally, the network device 110 may be a network device (Base
Transceiver Station, BTS) in a GSM system or CDMA system,
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may also be a network device (NodeB, NB) in a WCDMA system, and may also be an evolutional
network device (Evolved Node B, eNB or eNodeB) in the LTE system, or a wireless controller in a
Cloud Radio Access Network (CRAN); alternatively, the network device may be a mobile switching
center, a relay station, an access point, a vehicle-mounted device, a wearable device, a hub, a switch, a
network bridge, a router, a network-side device in a 5G network, or a network device in a future
evolved Public Land Mobile Network (PLMN), etc.

The communication system 100 also comprises at least one terminal device 120 located
within the coverage area of the network device 110. As used herein, "terminal device" comprises, but
is not limited to, connection via: a wired line, such as via a Public Switched Telephone Network
(PSTN), Digital Subscriber Line (DSL), digital cable, or direct cable connection; and/or another data
connection/network; and/or via a wireless interface, such as for cellular networks, wireless local area
networks (WLAN), digital television networks such as DVB-H networks, satellite networks, and AM-
FM broadcast transmitters; and/or an apparatus of another terminal device configured to receive/send
communication signals; and/or an Internet of Things (IoT) device. A terminal device arranged to
communicate via a wireless interface may be referred to as a "wireless communication terminal,"
"wireless terminal," or "mobile terminal." Examples of mobile terminals include, but are not limited
to: satellite or cellular telephones; Personal Communication System (PCS) terminals that can combine
cellular radiotelephone with data processing, fax, and data communication capabilities; PDAs that
may comprise a radiotelephone, pager, internet/intranet access, web browser, notepad, calendar,
and/or Global Positioning System (GPS) receiver; and conventional laptop and/or palmtop receivers
or other electronic apparatuses comprising radiotelephone transceivers. A terminal device may refer to
an access terminal, user equipment (terminal equipment), user unit, user station, mobile station,
mobile platform, remote station, remote terminal, mobile device, user terminal, terminal, wireless
communication device, user agent, or user apparatus. An access terminal may be a cellular telephone,
a cordless telephone, a Session Initiation Protocol (SIP) telephone, a Wireless Local Loop (WLL)
station, a Personal Digital Assistant (PDA), a handheld device having a wireless communication
function, a computing device or other processing device connected to a wireless modem, a vehicle-
mounted device, a wearable device, a terminal device in a 5G network, or a terminal device in a future
evolved PLMN, etc.

Optionally, terminal devices 120 may perform Device-to-Device (D2D) communication with
each other.

Optionally, a 5G system or a 5G network may also be referred to as a New Radio (NR)
system or an NR network.

FIG. 1 is an exemplary illustration of a network device and two terminal devices. Optionally,
the communication system 100 may comprise a plurality of network devices, and each network device
may, within its coverage area, comprise another quantity of terminal devices. The embodiments of the
present application do not impose any limitation in that regard.

Optionally, the communication system 100 may also comprise other network entities, such as
a network controller and a mobility management entity. The embodiments of the present application
do not impose any limitation in that regard.

It should be understood that devices having communication functionality in a network/system
in embodiments of the present application may be referred to as communication devices. Taking the
communication system 100 shown in FIG. 1 as an example, the communication devices may comprise
a network device 110 and a terminal device 120 having communication functionality;
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the network device 110 and the terminal device 120 may be the specific devices described above, the
details of which will not be repeated here. The communication devices may also comprise other
devices in the communication system 100, such as network controllers, mobility management entities,
and other network entities. The embodiments of the present application do not impose any limitation
in that regard.

It should be understood that the terms "system" and "network" are often used interchangeably
herein. In the present text, the term "and/or" is merely a description of the relationship between related
objects and represents that there may be three types of relationship; for example, A and/or B may
represent three situations: A exists alone, A and B coexist, and B exists alone. In addition, the
character "/" in the present text generally represents that there is an "or" relationship between the
objects before and after it.

In order to understand the features and technical content of embodiments of the present
invention in more detail, the implementation of embodiments of the present invention will be
described in detail below with reference to the attached drawings. The attached drawings are for
illustrative purposes only and are not intended to limit the embodiments of the present invention.

Embodiment 1

An embodiment of the present invention provides a counting method applicable to a terminal
device, as shown in FIG. 2, comprising:

step 201: maintaining at least one counter, the counter being used for recording the number of
times that first indication information has been received; and

step 202: on the basis of the received first indication information, determining to increase the
count value of the counter corresponding to the first indication information.

Here, the first indication information is used for indicating one of the following: LBT failure,
LBT success, SR transmission failure, preamble sequence transmission failure, and uplink data
transmission failure.

That is to say, in the event of an LBT failure, the first indication information sent by a
physical layer (PHY) can be received, the first indication information being used for indicating LBT
failure; alternatively, if LBT is successful, an LBT failure can also be determined by way of the
received first indication information; alternatively, the occurrence of an SR transmission failure in
uplink transmission can be determined by way of the first indication information; alternatively, a
preamble sequence transmission failure or uplink data transmission failure can be determined by way
of the first indication information. It should be understood that the first indication information sent via
the physical layer may also be information received from the network side and transmitted to the
MAC layer or RRC layer via the physical layer, after which the RRC layer or MAC layer maintains
the global counter and/or at least one counter for at least one uplink transmission.

It should be noted that in the aforementioned step 202, determining, on the basis of the
received first indication information, to increase the count value of the counter corresponding to the
first indication information may comprise: regardless of the content of the received first indication
information, increasing the count value of the counter corresponding to the first indication
information; and

alternatively, when it is determined that the first indication information is used for indicating
at least one of an LBT failure, an SR transmission failure, a preamble sequence transmission failure,
and an uplink data transmission failure, determining to increase the count value of the counter.

In addition, the manner in which LBT is triggered may comprise one of the following: an
uplink PUCCH transmitting a scheduling request SR or HARQ feedback; an uplink PUSCH
transmitting data; or initiation of an RACH process. That is to say, the LBT process may be triggered
by an uplink transmission such as PUCCH, PUSCH, or a random-access channel.

Regarding the aforementioned steps 201 and 202, the at least one counter includes: a global
counter and/or at least one counter for at least one uplink transmission.

Specifically, the following scenarios may be used for explanation:
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Scenario 1: In this scenario, at least one counter is a global counter.

In this scenario, determining, on the basis of the received first indication information, to
increase the count value of the counter corresponding to the first indication information comprises: on
the basis of the received first indication information, determining to increase the count value of the
global counter.

That is, the information that can be included in the aforementioned first indication
information indicates that the count value of the global counter will be increased regardless of which
type of uplink transmission fails.

Further, in this scenario, the global timer of the corresponding configured global counter is
obtained. Specifically, a global timer corresponding to the global counter may be configured for the
terminal device by the network side.

After said obtaining a configured global timer corresponding to the global counter, the
method also comprises: when the first indication information has been received, starting or restarting
the global timer.

That is to say, the condition for starting or restarting the global timer is: receiving the first
indication information. To explain further, upon receiving an indication from the network side that an
uplink transmission has failed for the terminal device, the global counter value is increased by 1 and,
at the same time, the global timer is started or restarted; that is, when the global timer is not running,
the global timer may be started on the basis of the first indication information, and when the global
timer has started timing, the global timer may be restarted on the basis of the first indication
information.

The global timer can be used for controlling the situation in which the count value of the
global counter has not changed for a long period of time; for example, if the count value of the global
counter has currently not increased for a long period of time, that is to say, if there has been no uplink
channel preemption operation for a long period of time, then the next time that uplink transmission is
performed again and fails, the count will be increased on the basis of the count value of the global
counter that was originally recorded; however, this causes performance issues in uplink transmission.
By adding the global timer, it is possible to reset the global counter when the global timer times out.
Thus, when the count value of the global counter has not changed for a very long period of time, it is
possible to restart the counting of the global counter.

The method also comprises: when the global counter reaches a preset threshold value, the
Radio Resource Control (RRC) layer triggers one of the following processes: RRC connection re-
establishment; Secondary Cell Group (SCG)—Radio Link Failure (RLF) processing; and RRC
reconfiguration.

Therein, the RRC reconfiguration may be at least one of the following: reconfiguring the
uplink BWP, or reconfiguring PRACH resources, reconfiguring PUCCH resources, reconfiguring
PUSCH resources, reconfiguring the uplink carrier, etc. The SCG-RLF process is to suspend all
Signaling Radio Bearers (SRB) and Data Radio Bearers (DRB) of the SCG, reset the SCG Media
Access Control (MAC) address entity, and report the number of LBT failures to the network via an
MCG.

The preset threshold value may be a threshold value that is set according to actual conditions;
for example, it may be set to 10; of course, it may also be set to other values, which will not be
enumerated here.

Therein, when initiating RRC connection re-establishment and initiating a connection re-
establishment request to the network side, the connection re-establishment request includes: the
number of LBT failures, and/or an event that triggers LBT.

That is to say, if the RRC re-establishment process is initiated, the terminal may further report
to the network in a re-establishment request message: number of LBT failures, and/or: the event that
initiated the LBT,
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such as the PUCCH sending an SR triggering LBT, uplink data transmission triggering LBT, or
RACH triggering LBT, etc.

In this scenario, the global counter may be maintained at the MAC layer of the terminal
device; for example, the physical layer indicates the LBT failures to the MAC, and the MAC layer
triggers the execution of the aforementioned action. Alternatively, it may also be maintained at the
RRC layer; for example, the physical layer indicates the LBT failures to an RRC, and the RRC
triggers the execution of the aforementioned action.

Scenario 2: In this scenario, at least one counter is at least one counter for at least one uplink
transmission.

This differs from Scenario 1 in that: this scenario can maintain one or a plurality of counters,
and the same or different counters can be maintained for different uplink transmissions, that is, a
corresponding counter may be maintained for each uplink transmission, or a counter may be
maintained for a first portion of the uplink transmissions and another counter maintained for the
remainder of the uplink transmissions.

In this scenario, determining, on the basis of the received first indication information, to
increase the count value of the counter corresponding to the first indication information comprises: on
the basis of the received first indication information, determining to increase the count value of at
least a portion of the counters among the at least one counter.

Specifically, the at least one counter for at least one uplink transmission at least includes at
least one of the following: a first counter for an SR; a second counter for a PUSCH; and a third
counter for an RACH.

That is, this scenario at least comprises at least one of the three counters described above; of
course, it should be understood that the described three counters are merely examples and that in
actual processing, if there are more uplink transmissions, then more counters may be maintained; the
above is not an exhaustive list. It should also be noted that in actual processing, there may be one or a
plurality of uplink transmissions corresponding to one counter; for example, two counters may be set,
a fourth counter may be configured for SR and PUCCH, and a fifth counter configured for RACH.
More counters may be a sixth counter corresponding to the preamble sequence and used in the RACH
process for recording the number of times the preamble sequence is retransmitted. When the RACH
process is triggered, the corresponding sixth counter is initialized to 1. When no RAR has been
received in the RAR window or a contention conflict is not resolved, the preamble counter is
incremented by 1. A seventh counter may also be included for recording beam failure instances
indicated to the MAC layer by the physical layer, and its initial value is 0.

Accordingly, explanation is based on the three counters described above, wherein
determining, on the basis of the received first indication information, to increase the count value of at
least a portion of the counters among the at least one counter comprises: comprising at least one of the
following:

when the first indication information is of an LBT failure corresponding to an SR
transmission, increasing the count value of the first counter;

when the first indication information is of an LBT failure corresponding to a PUSCH
transmission, increasing the count value of the second counter; and

when the first indication information is of an LBT failure corresponding to an RACH,
increasing the count value of the third counter.

That is, the information included in the aforementioned first indication information indicates
that the count value of the corresponding counter will be increased regardless of which type of uplink
transmission fails. Of course, it should also be understood that, when several uplink transmissions
correspond to the same counter, such as the fourth counter being configured for SR and PUCCH,
when configuring the fifth counter for RACH, if the first indication information indicates that the LBT
of the SR transmission fails or the LBT of the PUSCH transmission fails, then the count value of the
fourth counter may be increased, and when the first indication information is of an LBT failure
corresponding to an RACH, the count value of the fifth counter may be increased. The above are
merely examples, and in actual processing there may be situations in which other uplink transmissions
correspond to one counter;
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the preceding is not an exhaustive list.

Further, in this scenario, a corresponding first timer, second timer, and third timer are
configured for a first counter for SR, a second counter for PUSCH, and a third counter for RACH,
respectively. They may be different timers configured by the network side. It should be noted that
different timers are configured for different counters; that is to say, different timers are configured for
at least one counter of at least one uplink transmission; of course, the timer durations of different
timers may be the same or different.

After obtaining the configured timers, the method also comprises: when the uplink
transmission corresponding to the received first indication information fails, it is possible to restart or
start the corresponding timer.

Specifically, the method also comprises one of the following:

when the received first indication information is of an LBT failure corresponding to an SR
transmission, starting or restarting the first timer;

when the received first indication information is of an LBT failure corresponding to a PUSCH
transmission, starting or restarting the second timer; and

when the received first indication information is of an LBT failure corresponding to an
RACH, starting or restarting the third timer.

That is to say, the global timer can be used for controlling the situation in which the count
value of a counter has not changed for a long period of time; for example, if the count value of a
counter has currently not increased for a long period of time, that is to say, if there has been no uplink
channel preemption operation for a long period of time, then the next time that uplink transmission is
performed again and fails, the count will be increased on the basis of the count value of the counter
that was originally recorded; however, this causes performance issues in uplink transmission. By
adding a timer, it is possible to reset the counter when the timer times out. Thus, when the count value
of the counter has not changed for a very long period of time, it is possible to restart the counting of
the counter.

The method also comprises: configuring at least one threshold value for the at least one
counter for at least one uplink transmission.

When the count value of a counter among the at least one counter exceeds a corresponding
threshold value, at least a portion of the following processing is executed:

notifying the RRC layer to trigger RRC re-establishment;

notifying the RRC layer to trigger RRC reconfiguration;

notifying the RRC layer to release all configured PUCCH resources;

notifying the RRC layer to release all SRSes;

clearing all configured downlink scheduling resources and uplink grant resources;
initiating an RACH process;

notifying the network side of the number of LBT failures; and

notifying the network side of an event that triggers LBT.

Therein, the RRC reconfiguration may be at least one of the following: reconfiguring the
uplink BWP, or reconfiguring PRACH resources, reconfiguring PUCCH resources, reconfiguring
PUSCH resources, reconfiguring the uplink carrier, etc. The SCG-RLF process is
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to suspend all Signaling Radio Bearers (SRB) and Data Radio Bearers (DRB) of the SCG, reset the
SCG Media Access Control (MAC) address entity, and report the number of LBT failures to the
network via an MCG.

The threshold value may be a threshold value that is set according to actual conditions; for
example, it may be set to 10; of course, it may also be set to other values, which will not be
enumerated here.

Therein, when initiating RRC connection re-establishment and initiating a connection re-
establishment request to the network side, the connection re-establishment request comprises: the
number of LBT failures, and/or an event that triggers LBT.

It should be noted that in this scenario, different processing may be set for different counters;
for example, for the first counter, it is possible to set the count value such that, when it exceeds the
threshold value, the RRC layer is notified to trigger RRC reconfiguration, the RRC layer is notified to
release all configured PUCCH resources, the RRC layer is notified to release all SRSes, and all
configured downlink scheduling resources and uplink grant resources are cleared. The second counter
may be set such that, when its count value exceeds the threshold value, the RRC layer is notified to
trigger RRC reconfiguration. The third counter may be set such that, when its count value exceeds the
threshold value, the RRC layer is notified to release all SRSes and all configured downlink scheduling
resources and uplink grant resources are cleared. It should be understood that while different
processing may be set for different counters, it is, of course, also possible to set the same processing,
and the above is not an exhaustive description.

In this scenario, the global counter may be maintained at the MAC layer of the terminal
device; for example, the physical layer indicates LBT failure to the MAC, and the MAC layer triggers
the execution of the aforementioned action. Alternatively, it may also be maintained at the RRC layer;
for example, the physical layer indicates an LBT failure to an RRC, and the RRC triggers the
execution of the aforementioned action.

Lastly, in view of the aforementioned Scenarios 1 and 2, it should also be noted that a global
counter and at least one counter for at least one uplink transmission may be maintained
simultaneously; for example, there may be the situation in which a global counter for global uplink
transmission may be maintained; of course, it is also possible to maintain one counter for one or
several uplink transmissions, or to maintain a counter for each uplink transmission among the one or
several uplink transmissions. That is to say, the aforementioned Scenarios 1 and 2 may coexist; when
they coexist, processing is done in the manner of the described scenarios, respectively, the details of
which will not be repeated here.

Hence, by using the described solution, it is possible to maintain a counter and thereby
determine the count value of the counter on the basis of the corresponding first indication information.
Thus, it is possible, when a certain quantity of counters is reached, to perform corresponding control
processing, thereby enabling an uplink transmission to occupy the channel, thus ensuring uplink
transmission performance.

Embodiment 2

Embodiments of the present invention provide a terminal device, as shown in FIG. 3,
comprising:

a processing unit 31, maintaining at least one counter, the counter being used for recording the
number of times that first indication information has been received and, on the basis of the received
first indication information, determining to increase the count value of the counter corresponding to
the first indication information.

Here, the first indication information is used for indicating one of the following: an LBT
failure, LBT success, SR transmission failure, preamble sequence transmission failure, and uplink
data transmission failure.

That is to say, in the event of an LBT failure, first indication information sent by a physical
layer (PHY) can be received,
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the first indication information being used for indicating an LBT failure; alternatively, if LBT is
successful, an LBT failure can also be determined by way of the received first indication information;
alternatively, the occurrence of an SR transmission failure in uplink transmission can be determined
by way of the first indication information; alternatively, a preamble sequence transmission failure or
uplink data transmission failure can be determined by way of the first indication information. It
should be understood that the first indication information sent by the physical layer may also be
information received from the network side and transmitted to the MAC layer or RRC layer via the
physical layer, after which the RRC layer or MAC layer maintains the global counter and/or at least
one counter for at least one uplink transmission.

It should be noted that the processing unit 31, on the basis of the received first indication
information, determining to increase the count value of the counter corresponding to the first
indication information may comprise: regardless of the content of the received first indication
information, increasing the count value of the counter corresponding to the first indication
information; and

alternatively, when it is determined that the first indication information is used for indicating
at least one of an LBT failure, SR transmission failure, preamble sequence transmission failure, and
uplink data transmission failure, determining to increase the count value of the counter.

In addition, the manner in which LBT is triggered may comprise one of the following: an
uplink PUCCH transmitting scheduling request SR or HARQ feedback; an uplink PUSCH
transmitting data; and initiation of an RACH process. That is to say, the LBT process may be triggered
by an uplink transmission such as PUCCH, PUSCH, or a random-access channel.

The at least one counter includes: a global counter, and/or at least one counter for at least one
uplink transmission.

Specifically, the following scenarios may be used for explanation:
Scenario 1: In this scenario, at least one counter is a global counter.

In this scenario, the processing unit 31, on the basis of the received first indication
information, determines to increase the count value of the global counter.

That is, the information that can be included in the aforementioned first indication
information indicates that the count value of the global counter will be increased regardless of which
type of uplink transmission fails.

Further, in this scenario, the terminal device also comprises a communication unit 32, which
also obtains a configured global timer corresponding to the global counter. Specifically, the global
timer corresponding to the global counter may be configured for the terminal device by the network
side.

After said obtaining a configured global timer corresponding to the global counter, the
processing unit 31, upon receiving the first indication information, starts or restarts the global timer.

That is to say, the condition for starting or restarting the global timer is: receiving the first
indication information. To explain further, when an indication that an uplink transmission has failed
for the terminal device has been received from the network side, the global counter value is increased
by 1 and, at the same time, the global timer is started or restarted; that is, when the global timer is not
running, the global timer may be started on the basis of the first indication information; and when the
global timer has started timing, the global timer may be restarted on the basis of the first indication
information.

The global timer can be used for controlling the situation in which the count value of the
global counter has not changed for a long period of time; for example, if the count value of the global
counter has currently not increased for a long period of time, that is to say, if there has been no uplink
channel preemption operation for a long period of time, then the next time that uplink transmission is
performed again and fails, the count will be increased
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on the basis of the count value of the global counter that was originally recorded; however, this causes
performance issues in uplink transmission. By adding the global timer, it is possible to reset the global
counter when the global timer times out. Thus, when the count value of the global counter has not
changed for a very long period of time, it is possible to restart the counting of the global counter.

With regard to the processing unit 31, when the global counter reaches a preset threshold
value, the Radio Resource Control (RRC) layer triggers one of the following processes: RRC
connection re-establishment; Secondary Cell Group (SCG)—Radio Link Failure (RLF) processing; and
RRC reconfiguration.

Therein, the RRC reconfiguration may be at least one of the following: reconfiguring the
uplink BWP, or reconfiguring PRACH resources, reconfiguring PUCCH resources, reconfiguring
PUSCH resources, reconfiguring the uplink carrier, etc. The SCG-RLF process is to suspend all
Signaling Radio Bearers (SRB) and Data Radio Bearers (DRB) of the SCG, reset the SCG Media
Access Control (MAC) address entity, and report the number of LBT failures to the network via an
MCG.

The preset threshold value may be a threshold value that is set according to actual conditions;
for example, it may be set to 10; of course, it may also be set to other values, which will not be
enumerated here.

Therein, the processing unit 31, when initiating RRC connection re-establishment, initiates,
by the communication unit 32, a connection re-establishment request to the network side; the
connection re-establishment request comprises: the number of LBT failures, and/or an event that
triggers LBT.

That is to say, if the RRC re-establishment process is initiated, the terminal may further report
to the network in a re-establishment request message: the number of LBT failures, and/or: the event
that initiated the LBT, such as the PUCCH sending an SR triggering LBT, uplink data transmission
triggering LBT, or RACH triggering LBT, etc.

In this scenario, the global counter may be maintained at the MAC layer of the terminal
device; for example, the physical layer indicates the LBT failures to the MAC, and the MAC layer
triggers the execution of the aforementioned action. Alternatively, it may also be maintained at the
RRC layer; for example, the physical layer indicates the LBT failures to an RRC, and the RRC
triggers the execution of the aforementioned action.

Scenario 2: In this scenario, at least one counter is at least one counter for at least one uplink
transmission.

This differs from Scenario 1 in that: this scenario can maintain one or a plurality of counters,
and the same or different counters can be maintained for different uplink transmissions; that is to say,
a corresponding counter may be maintained for each uplink transmission, or a counter may be
maintained for a first portion of the uplink transmissions and another counter maintained for the
remainder of the uplink transmissions.

In this scenario, the processing unit 31, on the basis of the received first indication
information, determines to increase the count value of at least a portion of the counters among the at
least one counter.

Specifically, the at least one counter for at least one uplink transmission at least comprises at
least one of the following: a first counter for an SR; a second counter for a PUSCH; and a third
counter for an RACH.

That is, this scenario at least comprises at least one of the three counters described above; of
course, it should be understood that the described three counters are merely examples and in actual
processing, if there are more uplink transmissions, then more counters may be maintained; the above
is not an exhaustive list. It should also be noted that, in actual processing, there may be one or a
plurality of uplink transmissions corresponding to one counter; for example, two counters may be set,
a fourth counter may be configured for the SR and PUCCH,
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and a fifth counter configured for the RACH. More counters may be a sixth counter corresponding to
the preamble sequence and used in the RACH process for recording the number of times the preamble
sequence is retransmitted. When the RACH process is triggered, the corresponding sixth counter is
initialized to 1. When no RAR has been received in the RAR window or a contention conflict is not
resolved, the preamble counter is incremented by 1. A seventh counter may also be included for
recording the beam failure instance indicated to the MAC layer by the physical layer, and its initial
value is 0.

Accordingly, explanation is based on the three counters described above, wherein, in
determining, on the basis of the received first indication information, to increase the count value of at
least a portion of the counters among the at least one counter, the processing unit 31 executes at least
one of the following:

when the first indication information is of an LBT failure corresponding to an SR
transmission, increasing the count value of the first counter;

when the first indication information is of an LBT failure corresponding to a PUSCH
transmission, increasing the count value of the second counter; and

when the first indication information is of an LBT failure corresponding to an RACH,
increasing the count value of the third counter.

That is, the information that can be included in the described first indication information
indicates that the count value of the corresponding counter will be increased regardless of which type
of uplink transmission fails. Of course, it should also be understood that when several uplink
transmissions correspond to the same counter, for example, when the fourth counter is configured for
the SR and PUCCH, and the fifth counter configured for the RACH, if the first indication information
indicates that the LBT of the SR transmission fails or the LBT of the PUSCH transmission fails, then
the count value of the fourth counter may be increased; and when the first indication information is of
an LBT failure corresponding to an RACH, the count value of the fifth counter may be increased. The
above are merely examples and, in actual processing, there may be situations in which other uplink
transmissions correspond to one counter, which will not be elaborated here.

Further, in this scenario, a corresponding first timer, second timer, and third timer are
configured for a first counter for SR, second counter for PUSCH, and third counter for RACH,
respectively. They may be different timers configured by the network side. It should be noted that
different timers are configured for different counters; that is to say, different timers are configured for
at least one counter of at least one uplink transmission; of course, the timer duration of different
timers may be the same or different.

After obtaining the configured timers, the processing unit 31, if the uplink transmission
corresponding to the received first indication information fails, may restart or start the corresponding
timer.

Specifically, the processing unit 31 also executes one of the following:

when the received first indication information is of an LBT failure corresponding to an SR
transmission, starting or restarting the first timer;

when the received first indication information is of an LBT failure corresponding to a PUSCH
transmission, starting or restarting the second timer; and

when the received first indication information is of an LBT failure corresponding to an
RACH, starting or restarting the third timer.

That is to say, the global timer can be used for controlling the situation in which the count
value of a counter has not changed for a long period of time; for example, if the count value of a
counter has currently not increased for a long period of time, that is to say, if there has been no uplink
channel preemption operation for a long period of time, then the next time that uplink transmission is
performed again and fails, the count will be increased on the basis of the count value of the counter
that was originally recorded; however, this causes performance issues in uplink transmission.
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By adding a timer, it is possible to reset a counter when the timer times out. Thus, when the count
value of the counter has not changed for a very long period of time, it is possible to restart the
counting of the counter.

The processing unit 31 configures at least one threshold value for the at least one counter for
at least one uplink transmission.

The processing unit 31, when the count value of a counter among the at least one counter
exceeds a corresponding threshold value, executes at least a portion of the following processing:

notifying the RRC layer to trigger RRC re-establishment;

notifying the RRC layer to trigger RRC reconfiguration;

notifying the RRC layer to release all configured PUCCH resources;

notifying the RRC layer to release all SRSes;

clearing all configured downlink scheduling resources and uplink grant resources;
initiating an RACH process;

notifying the network side of the number of LBT failures; and

notifying the network side of an event that triggers LBT.

Therein, the RRC reconfiguration may be at least one of the following: reconfiguring the
uplink BWP, or reconfiguring PRACH resources, reconfiguring PUCCH resources, reconfiguring
PUSCH resources, reconfiguring the uplink carrier, etc. The SCG-RLF process is to suspend all
Signaling Radio Bearers (SRB) and Data Radio Bearers (DRB) of the SCG, reset the SCG Media
Access Control (MAC) address entity, and report the number of LBT failures to the network via an
MCG.

The threshold value may be a threshold value that is set according to actual conditions; for
example, it may be set to 10; of course, it may also be set to other values, which will not be
enumerated here.

Therein, when initiating RRC connection re-establishment and initiating a connection re-
establishment request to the network side, the connection re-establishment request includes: the
number of LBT failures, and/or an event that triggers LBT.

It should be noted that, in this scenario, different processing may be set for different counters;
for example, for the first counter, it is possible to set the count value such that when it exceeds the
threshold value, the RRC layer is notified to trigger RRC reconfiguration, the RRC layer is notified to
release all configured PUCCH resources, the RRC layer is notified to release all SRSes, and all
configured downlink scheduling resources and uplink grant resources are cleared. The second counter
may be set such that, when its count value exceeds the threshold value, the RRC layer is notified to
trigger RRC reconfiguration. The third counter may be set such that, when its count value exceeds the
threshold value, the RRC layer is notified to release all SRSes, and all configured downlink
scheduling resources and uplink grant resources are cleared. It should be understood that while
different processing may be set for different counters, it is, of course, also possible to set the same
processing, and the above is not an exhaustive description.

In this scenario, the global counter may be maintained at the MAC layer of the terminal
device; for example, the physical layer indicates an LBT failure to the MAC, and the MAC layer
triggers the execution of the aforementioned action. Alternatively, it may also be maintained at the
RRC layer; for example, the physical layer indicates an LBT failure to an RRC, and the RRC triggers
the execution of the aforementioned action.
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Lastly, in view of the aforementioned Scenarios 1 and 2, it should also be noted that a global
counter and at least one counter for at least one uplink transmission may be maintained
simultaneously; for example, there may be the situation in which a global counter for global uplink
transmission may be maintained; of course, it is also possible to maintain one counter for one or
several uplink transmissions, or to maintain a counter for each uplink transmission among the one or
several uplink transmissions. That is to say, the aforementioned Scenarios 1 and 2 may coexist; when
they coexist, processing is done in the manner of the described scenarios, respectively, the details of
which will not be given here.

Hence, by using the described solution, it is possible to maintain a counter and thereby
determine the count value of the counter on the basis of the corresponding first indication information.
Thus, it is possible, when a certain quantity of counters is reached, to perform the corresponding
control processing, thereby enabling an uplink transmission to occupy the channel, thus ensuring
uplink transmission performance.

FIG. 4 is a structural schematic diagram of a communication device provided by
embodiments of the present application; the communication device may be the aforementioned
terminal device or network device of the present embodiment. The communication device 400 shown
in FIG. 4 comprises a processor 410, which can invoke and run a computer program from a storage
device to implement the method of embodiments of the present application.

Optionally, as shown in FIG. 4, the communication device 400 may also comprise a storage
device 420. Therein, the processor 410 can invoke and run a computer program from the storage
device to implement the method of embodiments of the present application.

Therein, the storage device 420 may be a separate device independent of the processor 410 or
may be integrated into the processor 410.

Optionally, as shown in FIG. 4, the communication device 400 may also comprise a
transceiver 430, and the processor 410 can control the transceiver 430 to communicate with other
devices and, specifically, can send information or data to other devices or receive information or data
sent by other devices.

Therein, the transceiver 430 may comprise a transmitter and a receiver. The transceiver 430
may further comprise an antenna, and the quantity of antennas may be one or more than one.

Optionally, the communication device 400 may specifically be a network device according to
embodiments of the present application, and the communication device 400 can implement
corresponding processes implemented by network devices in the various methods of embodiments of
the present application; for the sake of brevity, a detailed description thereof will not be given here.

Optionally, the communication device 400 may specifically be a terminal device or network
device according to embodiments of the present application, and the communication device 400 can
implement corresponding processes implemented by mobile terminals/terminal devices in the various
methods of embodiments of the present application; for the sake of brevity, a detailed description
thereof will not be given here.

FIG. 5 is a schematic block diagram of a chip according to embodiments of the present
application. The chip 500 shown in FIG. 5 comprises a processor 510, and the processor 510 can
invoke and run a computer program from a storage device to implement the method of embodiments
of the present application.

Optionally, as shown in FIG. 5, the chip 500 may also comprise a storage device 520.
Therein, the processor 510 can invoke and run a computer program from a storage device to
implement the method of embodiments of the present application.

Therein, the storage device 520 may be a separate device independent of the processor 510
and may be integrated into the processor 510.

Optionally, the chip 500 may also comprise an input interface 530. Therein, the processor 510
can control the input interface 530 to communicate with other devices or chips and, specifically, can
obtain information or data sent by other devices or
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chips.

Optionally, the chip 500 may also comprise an output interface 540. Therein, the processor
510 can control the output interface 540 to communicate with other devices or chips and, specifically,
can output information or data to other devices or chips.

Optionally, the chip is applicable to network devices in embodiments of the present
application, and the chip can implement corresponding processes implemented by network devices in
the various methods of embodiments of the present application; for the sake of brevity, a detailed
description thereof will not be given here.

Optionally, the chip is applicable to terminal devices in embodiments of the present
application, and the chip can implement corresponding processes implemented by terminal devices in
the various methods of embodiments of the present application; for the sake of brevity, a detailed
description thereof will not be given here.

It should be understood that the chip mentioned in embodiments of the present application
may also be called a system level chip, system on chip, SoC, or system-on-a-chip, etc.

FIG. 6 is a schematic block diagram of a communication system 600 provided by
embodiments of the present application. As shown in FIG. 6, the communication system 600
comprises a terminal device 610 and a network device 620.

Therein, the terminal device 610 may be used for implementing the corresponding functions
implemented by the terminal device in the described method, and the network device 620 may be used
for implementing the corresponding functions implemented by the network device in the described
method; for the sake of brevity, a detailed description thereof will not be given here.

It should be understood that the processor of embodiments of the present application may be
an integrated circuit chip capable of processing signals. In the process of implementation, each step of
the described method of the embodiments can be completed by an integrated logic circuit of hardware
in a processor or an instruction in the form of software. The aforementioned processor may be a
general-purpose processor, a Digital Signal Processor (DSP), an Application-Specific Integrated
Circuit (ASIC), a Field-Programmable Gate Array (FPGA) or other programmable logic device, a
discrete gate or transistor logic device, or discrete hardware component and can implement or execute
the various methods, steps, and logic block diagrams disclosed in embodiments of the present
application. The general-purpose processor may be a microprocessor, or the processor may be any
conventional processor or the like. The steps of the method disclosed by embodiments of the present
application can be directly represented as being executed by a hardware decoding processor, or can be
executed by a combination of hardware and software modules in a decoding processor. The software
module may be located in random-access memory, flash memory, read-only memory, programmable
read-only memory or electrically erasable programmable read-only memory, a register, or other
storage medium known in the art. The storage medium is located in the storage device, and the
processor reads the information in the storage device and, in combination with its hardware,
completes the steps of the described method.

It is understood that the storage device in embodiments of the present application may be
volatile memory or non-volatile memory, or may comprise both volatile and non-volatile memory.
Therein, the non-volatile memory may be Read-Only Memory (ROM), Programmable Read-Only
Memory (Programmable ROM, PROM), Erasable Programmable Read-Only Memory (EPROM),
Electrically Erasable Programmable Read-Only Memory (Electrically EPROM, EEPROM), or flash
memory. The volatile memory may be Random-Access Memory (RAM), used as external cache. By
way of exemplary, but not restrictive, illustration, many forms of RAM are available, such as Static
Random-Access Memory (Static RAM, SRAM), Dynamic Random-Access Memory (Dynamic RAM,
DRAM), Synchronous Dynamic Random-Access Memory (Synchronous DRAM, SDRAM), Double
Data Rate Synchronous Dynamic Random-Access Memory (Double Data Rate SDRAM, DDR
SDRAM),
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Enhanced Synchronous Dynamic Random-Access Memory (Enhanced SDRAM, ESDRAM),
SynchLink Dynamic Random-Access Memory (SynchLink DRAM, SLDRAM), and Direct Rambus
Random-Access Memory (Direct Rambus RAM, DR RAM). It should be noted that the storage
devices of the systems and methods described herein are intended to include, without being limited to,
those and any other suitable types of memory.

It should be understood that the storage devices listed above are illustrated as exemplary, but
not restrictive; for example, the storage device in embodiments of the present application may also be
Static Random-Access Memory (static RAM, SRAM), Dynamic Random-Access Memory (Dynamic
RAM, DRAM), Synchronous Dynamic Random-Access Memory (Synchronous DRAM, SDRAM),
Double Data Rate Synchronous Dynamic Random-Access Memory (Double Data Rate SDRAM,
DDR SDRAM), Enhanced Synchronous Dynamic Random-Access Memory (Enhanced SDRAM,
ESDRAM), SynchLink Dynamic Random-Access Memory (SynchLink DRAM, SLDRAM), Direct
Rambus Random-Access Memory (Direct Rambus RAM, DR RAM), and the like. That is to say, the
storage devices in embodiments of the present application are intended to include, without being
limited to, those and any other suitable types of memory.

Embodiments of the present application also provide a computer-readable storage medium,
used for storing a computer program.

Optionally, the computer-readable storage medium is applicable to a network device in
embodiments of the present application, and the computer program causes the computer to execute the
corresponding processes implemented by the network device in the various methods of embodiments
of the present application; for the sake of brevity, a detailed description thereof will not be given here.

Optionally, the computer-readable storage medium is applicable to a terminal device in
embodiments of the present application, and the computer program causes the computer to execute the
corresponding processes implemented by the mobile terminal/terminal device in the various methods
of embodiments of the present application; for the sake of brevity, a detailed description thereof will
not be given here.

Embodiments of the present application also provide a computer program product, comprising
a computer program instruction.

Optionally, the computer program product is applicable to network devices in embodiments of
the present application, and the computer program instruction causes the computer to execute the
corresponding processes implemented by the network device in the various methods of embodiments
of the present application; for the sake of brevity, a detailed description thereof will not be given here.

Optionally, the computer program product is applicable to a mobile terminal/terminal device
in embodiments of the present application, and the computer program instruction causes the computer
to execute the corresponding processes implemented by the mobile terminal/terminal device in the
various methods of embodiments of the present application; for the sake of brevity, it will not be
detailed here.

Embodiments of the present application also provide a computer program.

Optionally, the computer program may be used in a network device in embodiments of the
present application; when the computer program is run on a computer, the computer executes the
corresponding processes implemented by the network device in the various methods of embodiments
of the present application; for the sake of brevity, a detailed description thereof will not be given here.

Optionally, the computer program is applicable to a mobile terminal/terminal device in
embodiments of the present application; when the computer program is run on a computer, the
computer executes the corresponding processes implemented by the mobile terminal/terminal device
in the various methods of embodiments of the present application; for the sake of brevity, it will not
be detailed here.

A person skilled in the art will appreciate that the various units and algorithm steps of each
example described in the embodiments disclosed herein can be implemented in electronic hardware,
or in a combination of computer software and electronic hardware.
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Whether those functions are executed by hardware or software will depend on the specific application
and design constraint conditions of the technical solution. A person of specialized technical skill could
use different methods to implement the described functions for each specific application. However,
such implementations should not be considered to be beyond the scope of the present application.

A person skilled in the art can clearly understand that, for the sake of convenience and brevity
of the descriptions, the specific working processes of the systems, apparatuses, and units described
above can refer to the corresponding processes in the aforementioned method embodiments, and a
detailed description thereof will not be given here.

In several embodiments provided by the present application, it should be understood that the
disclosed systems, apparatuses, and methods, may be achieved in other ways. For example, the
apparatus embodiments described above are merely illustrative; for example, the division of units is
merely a division into logical functions, and there may be other ways of division in actual
implementation; for example, a plurality of units or components may be combined or may be
integrated into another system, or some features may be ignored or not executed. Another point is that
the mutual couplings, direct couplings, or communication connections between what is shown or
discussed may be by some interfaces, indirect couplings, or communication connections of
apparatuses or units, which can be electrical, mechanical, or another form.

The units described as separate components may or may not be physically separate;
components displayed as units may or may not be physical units, that is, they may be located in one
place or may be distributed to multiple network units. Some or all of the units may be selected
according to actual requirements to achieve the purpose of the solution of the present embodiment.

In addition, each functional unit in each embodiment of the present application may be
integrated into a processing unit, or may be such that each unit exists separately physically, or may be
such that two or more units are integrated into one unit.

The described functions, if implemented in the form of a software function unit and sold or
used as an independent product, can be stored on a computer-readable storage medium. On the basis
of that understanding, the technical solution of the present application, in its essence or, in other
words, the portion that contributes to the prior art, or a portion of that technical solution, may be
embodied in the form of a software product; the computer software product is stored on a storage
medium and comprises several instructions used for causing a computer device (which may be a
personal computer, server, or network device, etc.) to execute all or some of the steps of the method
described by each of the embodiments of the present application. The aforementioned storage medium
comprises: various media that can store program code, such as USB flash drives, mobile hard disks,
Read-Only Memory (ROM), Random-Access Memory (RAM), magnetic disks or optical disks, etc.

What is described above is only a specific implementation of the present application, but the
scope of protection of the present application is not limited thereby, and any person skilled in the
present technical field could, within the technical scope disclosed by the present application, easily
conceive of changes or substitutions, all of which shall fall within the scope of protection of the
present application. Therefore, the scope of protection of the present application shall be the scope of
protection of the claims.
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CLAIMS
1. A counting method, applied to a terminal device, comprising:

maintaining at least one counter, the counter being used for recording the number of times that
first indication information has been received; and

on the basis of the received first indication information, determining to increase the count value of
the counter corresponding to the first indication information.

2. The method of claim 1, wherein the first indication information is used for indicating one of the
following:

an LBT failure, an LBT success, an SR transmission failure, a preamble sequence transmission
failure, and an uplink data transmission failure.

3. The method of claim 2, wherein the method also comprises:
on the basis of one of the following, triggering the execution of LBT;
an uplink PUCCH transmitting a scheduling request SR or HARQ feedback;
an uplink PUSCH transmitting data; and
initiation of an RACH process.

4. The method of any one of claims 1-3, wherein the at least one counter includes: a global counter and/or
at least one counter for at least one uplink transmission.

5. The method of claim 4, wherein said determining, on the basis of the received first indication
information, to increase the count value of the counter corresponding to the first indication information
comprises:

on the basis of the received first indication information, determining to increase the count value of
the global counter;

and/or, on the basis of the received first indication information, determining to increase the count
value of at least a portion of the counters among the at least one counter.

6. The method of claim 4 or 5, wherein the method also comprises:
obtaining a configured global timer corresponding to the global counter;

and/or, obtaining at least one timer configured corresponding to the at least one counter for at least
one uplink transmission.

7. The method of claim 6, wherein after said obtaining a configured global timer corresponding to the
global counter, the method also comprises:

upon receiving the first indication information, starting or restarting the global timer.
8. The method of claim 7, wherein, after said starting or restarting the global timer, the method also
comprises:
when the global timer times out, resetting the global counter.
9. The method of any one of claims 4-8, wherein the method also comprises:
when the global counter reaches a preset threshold value, the radio resource control (RRC) layer
triggering one of the following processes:
RRC connection re-establishment; secondary cell group SCG—radio link failure RLF processing;
and RRC reconfiguration.
10. The method of claim 9, wherein the method also comprises:
when initiating RRC connection re-establishment, initiating a connection re-establishment request
to the network side; and
wherein the connection re-establishment request comprises: the number of LBT failures, and/or an
event that triggers LBT.
11. The method of claim 4, wherein the at least one counter for at least one uplink transmission at least
comprises at least one of the following: a first counter for an SR; a second counter for a PUSCH; and a
third counter for an RACH.
12. The method of claim 11, wherein said determining, on the basis of the received first indication
information, to increase the count value of at least a portion of the counters among the at least one counter
comprises at least one of the following:
when the first indication information is of an LBT failure corresponding to an SR transmission,
increasing the count value of the first counter;
when the first indication information is of an LBT failure corresponding to a PUSCH
transmission, increasing the count value of the second counter; and
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when the first indication information is of an LBT failure corresponding to an RACH, increasing
the count value of the third counter.
13. The method of claim 11, wherein:

the first counter for an SR, the second counter for a PUSCH, and the third counter for an RACH
are configured to have a corresponding first timer, second timer, and third timer, respectively.

14. The method of claim 13, wherein the method also comprises one of the following:

when the received first indication information is of an LBT failure corresponding to an SR
transmission, starting or restarting the first timer;

when the received first indication information is of an LBT failure corresponding to a PUSCH
transmission, starting or restarting the second timer; and

when the received first indication information is of an LBT failure corresponding to an RACH,
starting or restarting the third timer.

15. The method of any one of claims 11-14, wherein the method also comprises:

configuring at least one threshold value for the at least one counter for at least one uplink
transmission.

16. The method of claim 15, wherein the method also comprises:

when the count value of a counter among the at least one counter exceeds a corresponding
threshold value, executing at least a portion of the following processing:

notifying the RRC layer to trigger RRC re-establishment;
notifying the RRC layer to trigger RRC reconfiguration;
notifying the RRC layer to release all configured PUCCH resources;
notifying the RRC layer to release all SRSes;
clearing all configured downlink scheduling resources and uplink grant resources;
initiating an RACH process;
notifying the network side of the number of LBT failures; and
notifying the network side of an event that triggers LBT.
17. A terminal device, comprising:

a processing unit, maintaining at least one counter, the counter being used for recording the
number of times that first indication information has been received and, on the basis of the
received first indication information, determining to increase the count value of the counter
corresponding to the first indication information.

18. The terminal device of claim 17, wherein the first indication information is used for indicating one of
the following:

an LBT failure, an LBT success, an SR transmission failure, a preamble sequence transmission
failure, and an uplink data transmission failure.

19. The terminal device of claim 18, wherein the processing unit, on the basis of one of the following,
triggers the execution of LBT:

an uplink PUCCH transmitting a scheduling request SR or HARQ feedback;
an uplink PUSCH transmitting data; and
initiation of an RACH process.

20. The terminal device of any one of claims 17—19, wherein the at least one counter includes: a global
counter, and/or at least one counter for at least one uplink transmission.

21. The terminal device of claim 20, wherein:

the processing unit, on the basis of the received first indication information, determines to increase
the count value of the global counter;

and/or, on the basis of the received first indication information, determining to increase the count
value of at least a portion of the counters among the at least one counter.

22. The terminal device of claim 20 or 21, wherein the terminal device also comprises:

a communication unit, which obtains a configured global timer corresponding to the global
counter;

and/or, obtains at least one timer configured corresponding to the at least one counter for at least
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one uplink transmission.

23. The terminal device of claim 22, wherein the processing unit, upon receiving the first indication
information, starts or restarts the global timer.

24. The terminal device of claim 23, wherein the processing unit, when the global timer times out, resets
the global counter.

25. The terminal device of any one of claims 20—24, wherein the processing unit, when the global counter
reaches a preset threshold value, controls the RRC layer to trigger one of the following:

RRC connection re-establishment; secondary cell group SCG—radio link failure RLF processing;
RRC reconfiguration.

26. The terminal device of claim 25, wherein:

the processing unit, when initiating RRC connection re-establishment, controls the communication
unit to initiate a connection re-establishment request to the network side;

wherein the connection re-establishment request comprises: the number of LBT failures, and/or an
event that triggers LBT.

27. The terminal device of claim 20, wherein the at least one counter for at least one uplink transmission at
least comprises at least one of the following: a first counter for an SR; a second counter for a PUSCH; a
third counter for an RACH.

28. The terminal device of claim 27, wherein the processing unit comprises at least one of the following:

when the first indication information is of an LBT failure corresponding to an SR transmission,
increasing the count value of the first counter;

when the first indication information is of an LBT failure corresponding to a PUSCH
transmission, increasing the count value of the second counter; and

when the first indication information is of an LBT failure corresponding to an RACH, increasing
the count value of the third counter.

29. The terminal device according to claim 27, wherein the processing unit, for the first counter for an SR,
the second counter for a PUSCH, and the third counter for an RACH, configures a corresponding first
timer, second timer, and third timer, respectively.

30. The terminal device of claim 29, wherein the processing unit executes one of the following:

when the received first indication information is of an LBT failure corresponding to an SR
transmission, starting or restarting the first timer;

when the received first indication information is of an LBT failure corresponding to a PUSCH
transmission, starting or restarting the second timer; and

when the received first indication information is of an LBT failure corresponding to an RACH,
starting or restarting the third timer.

31. The terminal device of any one of claims 27-30, wherein the processing unit configures at least one
threshold value for the at least one counter for at least one uplink transmission.

32. The terminal device of claim 31, wherein the processing unit, when the count value of a counter among
the at least one counter exceeds a corresponding threshold value, executes at least a portion of the
following processing:

notifying the RRC layer to trigger RRC re-establishment;

notifying the RRC layer to trigger RRC reconfiguration;

notifying the RRC layer to release all configured PUCCH resources;

notifying the RRC layer to release all SRSes;

clearing all configured downlink scheduling resources and uplink grant resources;
initiating an RACH process;

notifying the network side of the number of LBT failures; and

notifying the network side of an event that triggers LBT.

33. A terminal device, comprising: a processor, and a storage device used for storing a computer program
capable of being executed on the processor:

wherein the storage device is used for storing the computer program, and the processor is used for
invoking and running the computer program stored in the storage device to execute the steps of the
method of any one of claims 1-16.

Samsung Exhibit 1004, Page 20 of 51



10

20
WO 2020/087369 PCT/CN2018/113118

34. A chip, comprising: a processor, which is used for invoking and running the computer program
from the storage device, causing the device equipped with the chip to execute the method of any one
of claims 1-16.

35. A computer-readable storage medium, the computer-readable storage medium being used for
storing a computer program, and the computer program causing a computer to execute the steps of the
method of any one of claims 1-16.

36. A computer program product, comprising a computer program instruction, the computer program
instruction causing a computer to execute the method of any one of claims 1-16.

37. A computer program, the computer program causing a computer to execute the method of any one
of claims 1-16.
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SR, FREE MCG M % L3R LBT ROk SK.

PP 3R TR 1T FRABL ST VA A ARIE IR FF SLIR B A T1FRAE, pode, TVARE A 10, HARE
AR E A Al X ORBAT A,

A, L&A RRC £HTEIN, GRAMEAARERTEIIRR, FFEEEER
iR @dE: LBT AMOREL, Ao/, A LBT 9% 4+,

LA, RAMRT RRC EHLAE, At —F TULEEZIFRELTH
M2 EIR: LBT RMOkSL, Fo/3: KA LBT 69 F4F, tdediF PUCCH K% SR 4

Samsung Exhibit 1004, Page 30 of 51



10

15

20

25

30

35

WO 2020/087369 PCT/CN2018/113118

LBT, EAT445 % %A% LBT % RACH /2% LBT 4.

A, TRt BT LR XE N MAC E44, i, 3 EH LBT
KR T4 MAC, & MAC EASE HUTHTRATAATA . K&, LTALE RRC E44P,
Fodm, %Ejﬂ}i—% LBT % ¥ 48 7% RRC, @ RRC AL HATATIEATH.

T2 RGERFE ) AR B AT RS A BT 2 — A A
5%&1*@&?,$%%%%%#”AX§§¢ﬁ%w,ﬁﬂ%ﬁ*@%iﬁ%
BT VAR AR SRR B A3 3088, b R0, TSR & —A LA e 7 — /A 3t L 4G
TR, AT AAERT LATHHF 69 5% —3 5 LATH M e P — AT 808, 41T LATH#Hr
BRI RIS H — AT E

B GRF, TR ATERGE T2 8, HEIEmPTE S —48 745 EAr 3t fL Y
TR EBGITHAL, 45 ATERNGE B TEE, ARETEE Y — TR EF
ERV S & P O

BARR, Prid4tst 200 —Ff EATEH6 2 ) — Rt 58S, 2V 0BEATE) Z—:
AHaf SR 69 5% —it 4025, 4PA PUSCH 49 % =314 3%, 4Ha RACH 695 = i3 3.

B, KGR FEVOFR LR AR EFIHE Y —A, BREEHEBOR,
LR Z AR BAA T, FRAEF, HEHEAER S EATERE T LR E S ot
B, REXREFGH. BFER/ENE, ZHRAETY, TRAEE AR A LiTkamst
LA E S, tede, TR EMASGTEE, A A4t SR. PUCCH e & % vt 40 %8,
43f RACH e B 5 A8 5. L2498 E, TUANFF P E e Fih8E, AT
J£ RACH AAZF, ILRTFHFEET 20 key. 4 RACH FARRRE A, x4 5 5
B AT 1. S RAR F 2 P EA KR RAR SH T4 RIEH MEN,
preamble 4k & An 1. T VA LIFIL KN E EFE T4 MAC 49 beam failure instance 49

Fits B, LAnksah o.

AFLEG, AT B Z IR BR AT, FTRA TR S~ TG, R
Fapiik By — AN B PG E VB ME, adE BT E X —:

BT B — 48 T 15 & A3 L SR AE#r Y LBT K IKBT, 38 An B 18 5 — 3+ 30 35 09 3T 18

H A B — 48 15 & A%t L PUSCH 45 #r49 LBT K KAET, 38 hmprik 56 345 35 49t
A4

PR F —F6 4% 8 A 2 L RACH #9 LBT £ KA, 38 Anprid B = it 4 B agit4A.

BFRA LR F 3 TAE T LA 01E 8P 38 T _LATAR i K A K AR e Al
LT EE AT EE, B R, TFBEMOR, B XU LATEH T B — AN R A
%, tbde, 4t3+ SR. PUCCH At & % v9it4k %, 4% RACH fe & % AT B e90H1E,
A H—48 15 8 A48T SR /46y LBT KK PUSCH 45449 LBT K K69 871, 38
v AR A R AR Y B —48 713 B A& AL RACH 49 LBT KK AT, i A
B gL, ATEAA T, IR IR P T G A0 EAT S B — AT A S
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B, XE R,

#—F W, KFxF, LLPTRAT SR 495 —iT43; 4hxt PUSCH #9% —it4k
2. A3t RACH 9% Z it 8B, AR EMSHE — 2N E. F 2 BURE = Z
B, T AhERS Wﬁﬁmﬁﬁxﬁﬁkﬁw,ﬁ%ﬁm%ﬁjﬁﬁxﬁﬁﬁﬁﬁém
BRRB OGN R, S Ad, A3 2 —A LA £ — AR B A L E SR 49
FATZE, B, TR R B4 T KT AARR AT AR .

FTid RIRFL B WY 0 825, Prid A kiR euis: HBMI|FH —48 712 &Pt e L
FALIY RGBT, TVAE BB B3t B BF 25,

ARGy, Prid A ikE LA T —:

LB HF —45 715 & AT R SRAEHT A LBT RIKAT, B3R E BT E & — 7 0t 3,

BB PR —F =42 8 A a2 PUSCH #4444 LBT &K A, BEIRERBFTAS
ZENE;

BRI E| PR F —38 745 8 A2 RACH 49 LBT £ KA, BHREBEF =&

LA, BEE RN BRBA TEAE AT R E R LA TR T
D, thdw, B L ATRAAA G e —A TS B e AUl sk R BRI #AT EATE
I & FRA G IME, F T — R REAT LA B A R MR, e BB RIT
%é’] F A B et sua e ek E Z ARSI, 2R, RERSFR LS A

MR P AL, @R —ANER R, T A B AT IR —ANE B B ARRT AT, ﬁﬁ%%
4%&% A, AL AR K —FXAT IR AR BUR AN TS B A BT, 8
BB AT — AR B AT

PPk 77 ki (L FridAtst 20 —F LR 2 ) — /S, REZ Y —A]
FRAE,

LA B — AT A AT R AT REAR A 69 T TRAA R, PRATVA F AL
g £ R

ifi4n RRC ZA2% RRC E# .

4 RRC ZA2% RRC e E :

i@ 4n RRC BBHPTA 5B E PUCCH FiR:

18 42 RRC BB T H SRS:

FIRPTA AL E 69 T AT B R R A EATRAT R

% # RACH #AZ:

B4 LM LBT % MK 3K

il o W 25 Ak K LBT 69 F 4.

HP, i RRCERETUAUTEYZ—: EitE 47 BWP, 4 £/t & PRACH

# ¥k, £ E PUCCH %k, £/ E PUSCH %'/, i E L4178 &% . SCG-RLF #AZ,
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PP#F 42 BT A SCG 4 SRB ( Signaling radio bearers, 134~% £7K#)#= DRB ( Data Radio
Bearer, $t4E L&A ), £E SCG MAC (Media Access Control Address, #E4R37 935 4] )
FZAR, FFifid MCG B M 4% L3R LBT %k MOKH.

B3R T FRAB ST VA A ARIE IR FF DR B G 1T FRAR, thde, TTRAKE 4 10, H AL A
KB A EASAE, KB RBATH A,

fd, HEH RRC ##FTEIN, ONEMELREETEIHR, HAEEETE
IR 45 LBT RBOKHK, Fo/, A& LBT 6954,

FRBEOA, KGTF, T4 RE 6T B E R 9L, thde, 435
—iH 3, TR B RAME AR S I IRE BT 4R, AT 4 RRC &R X RRC £t H: ifi4n
RRC B FTA 5B E PUCCH #R: B4 RRC BB FTAH SRS: FRATARENT

o BF B EATRAR TR, AP35 3808, TOARE S EAR T TR R 1R, 4
17i8 42 RRC Efik X RRC e B eg4 28, 4raf F 214038, TR Bt SaA L I IRE
I BTAE, AT 4 RRC BB PTA SRS, VARGERFTA BB 6 T4 e ik fe LATIR
TR, TR A, A3 RE OB R ERR 6943, S RETREA
Flagabs, RARXERFFH,

ARFFF, kBt B TIALELREEN MAC B4, ki, #3244 LBT
& A5 =4 MAC, @ MAC /i—féé?i#nnar RATAHFH. A, LTAERRC BLY,
Pode, #3EN LBT kK487 % RRC, @ RRC A& PATRTEATH .

RE, AR T 1. 2, BFZHYGAL, TARN LY 2EHITHE. R4

VA EATAES A B — AT AR ke, STUALH AP OL, BRI AR AT A5
Lﬁ%%%A%ﬁ%%,ﬁ%,kTM%#%ﬁﬁ¢%*AX%%ALﬁ%%%”Aﬁ

BB, RAE, ETALIP AT E AL EATESH T A LAt &, &
HAB, FEPF 1. 2 TUARNAGE, RNAEEGHIE, SAKTITESTTT X
2 F, REARA,

T, @i RA ERFE, Bl it s, KT —iET1E Lk
AT A, desb, #RAES AT R I R R LR K E R, BAT
R IE R IE, AR T EATAE AR 0 R, S mARIET EAT e e A

F M) =

AE P RHHIRET —Fr k84, B 3w, i

PR3, fIFES TS, P, TR HER TRk B S~ TE
oG R A KT F —RTIE 8, AT F — 48713 ATt o9t B o9t
A8,

BXE, TR H—HTEEMA THTLFTZ—: LBT &J&. LBT &% . SR H#r& k.
W5 P Hr R . AT RAEAE Hr R K.

kA, TUALELAE LBT RMKAG1E, TS E (PHY ) L k6F —45
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TAE 8, ZHE T EA THT LBT A0 R4, 4 LBT RFe9iHE, LT 0Adid
BB — BT AT LBT R R, T E —#T13 &R AT LTHEH
WA SRABHMI R XA, AL 48 TE LA TR 5 PR S R R AT
i Rk, & REFG R, HIEEL KT —ITAZ LT VLA R 8NN R 6913 &,
BT P EAEHr4s MAC &3 RRC &, R/Ed RRC £ MAC &R %A 4 E T4 F=/
RE Y A3t EATE ey 20— A

FRiehn R, BT 3, ATEMGE —IBTEE, AL MITAS —4871F
EFTAT RO AR B A AU TTOAREER . REERINE R TELASHAR, )
3 8 — 38 A G RL 4G 5 2R 09T AUE

ARE, TALHEFH—F75 &M T47 LBT LK. SR AB#H KK, A5/ 715 Hr
KW, EATHARAES R P 49 2 02— B, AR 38 de it S 60 AA

F9h, XF LBT 9L 7 X, ol &g TX—: 4T PUCCH 454 /Z 5 K SR
& HARQ % R 45%; £47 PUSCH 45 #4448 ; RACH 34269 & A2, 4342 3%, i i PUCCH.
PUSCH R & FAAEAZH X 8 FATHHr, SToARRK LBT 42,

PRk 20 — A48, a4 2BTHE, F/R, 43T E Y —H LATERG E ) —
Ik -

ARG, STAg A AT UM R AT

BEl. AGFFEY —FHBEA N2 EHTHHE,

XA GRS, TR ET 31, RTEIRNE —R/TEE, HEEmpTid 25t
BT EUE,

kA LR E 48T T B LA aE P AT T NI EATE R A R T
ARG Ao By T B B 69T A

t— e, K, FRLRRELAEREET ,%Aﬁﬁmﬁ%ﬁﬁAﬁ
HHBGAEH TR, BRRH, T AR MEMALZLERE S4BT BT
84 By BT 3%

F)Tliztﬂlﬂiéﬁéﬁﬁ}’/\%ﬁ*i BRI RZE, TR E T 31, KR E
—ITAE G, BIARERBITEASRENE,

Lk AW, DA BEGBHREEBNEFMA, BUIE—HBTFELE. A—FR

BRIV, HIRIE) WBM ) 8 &35 7 5 — /> LATH & 2 KAy bk, 2 B8R E

Qs 1, AR sENETF BB ER; 7, ek ZHEATHHE,
TR TH—RREETF LR ENE, YT s T eaiz, T AT
F—HRTREERLHENE,

%A Ry AT B  T 2412 B T B K AER A A THRAE R L, e,
B AT KR A 3 A By A B 69 BAE, sk R KR EEA ST EATIE A & SRS
BHE, #HF—REZHRIT EATEH LA KW IHE, SHAER IR LA THE
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G B e a2 E BARSAT AL, 2R, A A SR AT A A EEA P, @
R AT 25, AT S PTiA 2B R T BART I, EE AT R, &M, #an
FEARRK — BB 8] AR LR AR S B e i BB A BT iR, AR EATT 44T 2 it A B
AT 3L

Prid b 38 5T 31, HATiE AT R AR TR ITRIAN, AL FTRIES (RRC,
Radio Resource Control ) EftZ VA T4 —: RRC #HHEFTH T, #H/) XA (SCG,
Secondary Cell Group ) -F £k 434 % % (RLF, Radio Link Failure) #:32; RRC £ % .

H¥, X RRCERETAAUTE Y Z—: BEE 17 BWP, 4 €& E PRACH
# ik, £ E PUCCH %R, €8 E PUSCH %k, i E E478& K% . SCG-RLF #42,
PP#42 B4 SCG 49 SRB ( Signalling radio bearers, 134~7£/K#)#= DRB ( Data Radio
Bearer, 48 L&A ), £F SCG MAC (Media Access Control Address, ¥E4Ri7 F 35 4] )
FEAR, it MCG B M4 L3R LBT £ Bk 4.

BT iR TR T FRAB T VA A ARIE R R F SR B 89 ITIRAA, thde, TR E H 10, HRE
TOAK B A B A, X E RMAT A

A, BT 3], HAARRC EEFH LN, BT@1FH2 T 32 &) WAMNLAE
BEEIFR, FRAEZE TR IFROIE: LBT LA, F/R, AL LBT 49FH.

BAEAW, WwRAMRT RRC THEZAE, Kt —FTULTREIFREELETS
M E4k: LBT AMOkE, F=/3: XA LBT #9%F4F, tbded T PUCCH %% SR 24
LBT, _EAT44E £ %A% LBT 34 RACH A2 % LBT %.

A, TRt BT LR XE N MAC E44, i, 3 EH LBT
KIKFE T4 MAC, B MAC BEREE HATHTRAT AATH . KA, LT AL RRC B4,
Pode, 43 RN LBT £M4E7% RRC, & RRC AR EAATATIEAT A .

Bz 2. KGFPFEY MR BE AT E ) — A LA R 2 — A4

53F 1 RRAT, AGFRBUY —ARL LR, JF B4R 69 LAT4H
A AP AR SRR B A9, AR, TR B BT g — AN R 8
TR, AT AAERT LATHHF 69 5% —3 5 LATH M e P — AT 808, 41T LATH#Hr
B Rt H — AT

TG FF, TEAIE LT 31, RATHEKYGE T L, HEIEMmPTRE ) —A-
B P AE RGBT RUE,

AR, PTRATsT 20 —FF AT E ) MR E, 2V @A TE)VZ—:
42t SR 495 —iT 405 41%F PUSCH #9 % 31808 413 RACH #9 % =380 5.

kA, RPpFFPEV L3R LR ANAFHEFHES A, BREZHBOE,
L3R = AN BALA T, IR, BEHED LG LTSRS E % 0T H
%, ARRFFA. BEEREGR, RFALEY, TERAEL-ADAREAN LATEHT
JE—AH A, tode, TRAR E MANT 2R, T A A4t SR. PUCCH e & 5 v it 4% 2%,

kS
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43f RACH e B 5 A8 5. L2498 E, TUANFF P E e Fih8E, AT
£ RACH AARY, ieRKM-FFIEHET % key, 4 RACH EALN, 35695 <
BRI A 1. LA RAR & 2 FIRAIE RAR #5540 RIEH Mk,
preamble 4k & An 1. T VA LIFIL KN E EFE T4 MAC 49 beam failure instance 49
FAit s, HAandsa A o,

MG, AT R AR RHATIY, TRA TR E —RTE L, HEH
PR B — AN P 69 2V SR it A B AT, R E T 31, HATA T RV X —

B PR 5 — 45 A% 8 A X AL SR AE#Hr 49 LBT KA, 38 Jm BT i 55 — 34 24 2% 69 3T 444

& PR — 48 A2 8 A% PUSCH #4549 LBT £ IKAT, 38 m Pk % — it 4 8 643t
A4

TR —48 15 & AT B RACH 49 LBT K IKAT, 38 An B ik 5 = 40 35 649 iT 4044,

LA L — 4R TAE & F @A E & 18 AT AT R K BCARR 3 AR
LTI EE. SR, BFBEMOR, HEIUN LAEH R — AN S S 69 T
%, tbde, 4+xf SR. PUCCH Fe & % wit# %, 4+5+ RACH fe & 5§ A H4 5690 4%,
WA S F—F 15 8 AT SR A Hreg LBT K043 PUSCH 4 #r49 LBT K K64 B 1%, 3%
v A BRI G, AR S B —48 712 & AT B RACH 49 LBT &R JKAT, 3¥mi A
AR eI RAE, ATIRARA T4, KR T UG A A8 EAT R A S
ML, RERE A,

#—F W, KFxF, LLPTRAT SR 495 —iT43; 4hxt PUSCH #9% —it4k
%% 4% RACH 895 Z 31403, o AlRe Bt ey % — 2 B, § 2 BURE =20
B, TUAAHNEMA LI E G TE LR, FER/BOL, 4T ARG E R
BARE AT E, AR, AR A EATRER £ — AT E S A B E R E 49
T2, B, RE) 6 BT 2269 0 0T KT LA B LT LA R R

PFrid RIRFL B0 2 i RJE, PRk 3 #7031, S3E| % — 4~ 13 LAT3T L ed 1
ATAEHT R WY, “TVAE B R B S5t B 69 2 0T 5.

BARGG, PrRKFEET 3], BHITATFZ—:

LB B 5 — 45 =12 & A3t AL SRAEHr 69 LBT R IKAT, B RERBPTR S —Z 0T 5,

BB PR —F =42 8 A a2 PUSCH #4444 LBT &K A, BEIRERBFTAS
ZENE;

BRI E| PR F —38 745 8 A2 RACH 49 LBT £ KA, BHREBEF =&

BN, EE R I BB T2 6 2 — AT S BRI R A B AR R
P, bode, FHBATRIEZA G Ik — AR BRI, Lab A VK IEA #AT EATE
HI & FRAF MR, BT —REBBRREAT EATHH LR A KK IR, SRR ERKIT
ROGER AR BT R A E R RTINS, BR, BERAS TR EAEHA
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AR B, @R AR S, TSR AR SR, EEE—
ANTAE . XA, AL EARK — BT ) A R BUE AN S R e S e B, AR
B EH I 43T AR B AT

PR A 38 70, 31, PRidAbat &0 —AF EATHMe 2V — AN, REEZ Y —A
FRAE,

REET3, BHRE Y —ANHEE T A AR E T S 3 T 49 1TIR/EAT,
PATVA TR ZE T 04 £ ) 34

i@ 4 RRC Z A2 % RRC 4 5

4 RRC ZA2% RRC e E :

i@ 41 RRC EHHPTA 5 e & PUCCH %R

i@ 4r RRC EH3XFTH SRS:

FIRPTA AL E 69 T AT B R R A EATRAT R

% # RACH #AZ:

18 4 W 250 LBT %k WK K

i e P 4 Mk & LBT 49 F4F.

AP, PFARRCERETIAAUTEYZ—: €HE L4TBWP, X% %% & PRACH
%K, £ E PUCCH %%, €& E PUSCH %k, EhcE EA7HEF. SCG-RLF #4E,
PP#7 42 BT A SCG 4 SRB ( Signaling radio bearers, 134~% £7K#)# DRB ( Data Radio
Bearer, $t4E L&A ), £E SCGMAC (Media Access Control Address, #E4R37 935 4] )
FZAR, FFifid MCG B M 4% L3R LBT %k MOKH.

B3R T FRAB ST VA A ARIE IR FF DR B G 1T FRAR, thde, TTRAKE 4 10, H AL A
XE AR, XL RIATH A,

o, H&A RRC £BFE I, HMAMELREETHEIFR, L EETRE
ZHREIE: LBT Aok, /R, 4 LBT 4954,

FEH/EGEL, KGFF, TS AR 6 ERE AR 6L, tde, 40545
—it4 5, TR B AR 1T IRE AT 1%, $hATil 42 RRC Efid% RRC EARLE: il 4o
RRC E#Fi A 58 E PUCCH F/k: @4 RRC BB FTA SRS: FRAARENT
AT BT RF EATHRABR R . AT 3503, TR E S S a2 TIREE, 4
ATi@ 42 RRC EfkZ RRC ERE A4, 41375 Z 8 E, ToHR EHEAR T 1TIRE
#9ITME, AT RRC BEBRFTA SRS, VABGEFRFTA BL B 64 TAT 0B R A L AT4%
MR REGRIE, FRIEMFEEL, A3 AR 69T 3R B AR 694032, S R AT R B A
Flagabs, RARXERFFH,

Kz, ks Bt BT AL L& MAC B4, e, M3 EH% LBT
KA T4 MAC, ©§ MAC B EBATITRAT AT A, A4, LT VAL RRC B4,
Podo, P2 LBT %M 4874 RRC, # RRC Ak & HATHTRATH.
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RE, eMERF 1. 2, DEZVPGA, TUAR N4 25T E. ARATAT
VA EATAES A B — AT AR ke, STUALH AP OL, BRI AR AT A5
Lﬁ%%%A%ﬁ%%,ﬁ%,kTM%#%ﬁﬁ¢%*AX%mALﬁ%%%*Aﬁ
BB, RAE, ETALIP AT E AL EATESH T A LAt &, &
AW, WEHFE 1. 2 TARNAE, RNAEGNIE, SREATHNESTFa5 X
W3, REHE
ﬁm,g&mmiﬁﬁ%,%“%‘*%#ﬁ*ﬁ E Tt e % —48 715 &R
FAT I AT AE. ek, FARB AR IR B AT B R B — R T e TR, HAT
AR TR, AT LATAE AR50 B3, SR RIET AT e e gt
B 4 2 AP 3E LB ARG —FPB 158 & 400 T E LA, BAZRET A A KE
FEA AR GG L35 R R A M 498G, B 4 PTm 693845784 400 454 % 410, M E
410 T VAGAE 58 R R FEATIH AN B, DA IR I S50 69 ik,
Wik, 4ol 4 Fra, BAFIRA 400 B VL LB AR 420, A, AR 410
VAN 2E 420 R B FEAT I EAAL R, A ZILA Y F L0 T e ik,
Hd, BAEE 420 TTARIR S FAIEE 410 09— /B BlF, LT ER AL
%410 P,
ik, 4ol 4 Fia, BAFIRA 400 BT VL L AECR 2 430, AT 410 T oAdE4)
TK 2 430 B E X & ATI8ME, BARM, A% ik B K R AT B R AE, RIBIK
bR &S EE R LN &
H, R B 430 A IEL B, KA B 430 BT it —F LR A,
RRWEET AR =R E A,
Tk, ZBIZTEAE 400 BARTT A R Wi G0 M 48054, FF BiZiE 1284 400
TIA R LA 4 BA T ik P b AR A ZILMAREAAZ, AT A%, ERRE
ik
TTikH, ZIBAIFIRAE 400 BART A AR F 5 R 694581 ’X%‘Wlé’»&% A
ZABAEEE 400 T oA IR G 364 049 B AT ik P b 4B B sk /4 A UL A A B
AR, AT EE, AR BAA,
B S AR IFERGGE R T EHEME. B SP=e9% kR 500 4543 % 510,
L3 5% 510 TG R PR R B AT AR, A EILRPF R e F k.
Wik, 4B S Hra, S H 500 BT VA QAE AR 520, P, AR S10 T AM
BAt % 520 R R FEATITEAAL G, DA ELILART i LA 65 ik,
b, BAER 520 TGRSR S FAIER 510 ¢9—Aaked BfF, LT ERAELR
E 510 F.
M, ZGH 500 BT LA AIEMAGET 530, HP, AE S10 T oAEEZHN
BT 530 AR & RS B #ATIEAE, BARR, AR A RS B K %615 B
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I

kR, %G 500 B VA @4EH T 540, b, AR 510 T uAdngliga
O 540 B A% &R R HATIEAE, Bk, TS A &30 B b 4R B SR AR

ST, %GR TR TR E A 69 W kg, JEEIZS R T SRR IR

o) 6 &N ik P M AR S E A AR, AT MF, ELRBANE,

TTikd, %ISR TARE I EES) T LERE, FHIZG R TARILRE

B &N kP BRI E R INNA R AAZ, AT 8FE, ERRBEFE

FLEERR, AW EAGIRE SR BT AR RAREH, RAGH, wﬁ%%ﬁ
k EZ%S RS,

B 6 A H LG —FE15 A% 600 49T FHAER ., ol 6 FiF, LiEfF
F 4 600 QLIELHIEE 610 F M 2498 & 620,

Hb, RS 610 AR T R I LR 7 ik b d 3R & K ILeA0 L e T B, VA
Bz W 4598 4 620 T A T R I Lk g ik b B WM 289X &SR ILeG AR e T he A T M &, A
RBHA,

FLERRE, AW EAEGI R TRE A ERERE R, BAETHLER
FERPEAEF, LR F kRS TRT BT LS q’éﬁ@‘iﬁéﬁﬁﬁkﬁﬁ%ﬁ%’x%
AT R A9 484 TR, LR B BT AR 8 A AL 2 . 3515 5 4L 22 2% ( Digital Signal
Processor, DSP). % A % %3 ( Application Specific Integrated Circuit, ASIC ). ILA%,
T AZTTMES] (Field Programmable Gate Array, FPGA ) 33 HAb =] 44237 4 54,
FZITRA SR E Z B 5 AR, T FRILRA PAT R P95 ?ﬁ%?%&%%
BTy TRBAZHAER , @ ) A2 BT AT B RAH Z AL B AT A RAEATF A
WL IR B A G A A IR A BTN 69 T i 6 5 IR VA BLEAR I A B 5 AL AL 28 B3R
ﬁ%ﬁi KA A Zﬂykiﬁf‘i’%‘#’éﬁﬂﬁ‘iﬁ&%\ﬁﬁﬁiéﬂ/\%}i TR AR BRAFARIR T AL T AL
Bik%, WA, RiGuE, THERGGME 3@%“%73 B RBRAME. THEF
AATBAR I GARN ST . TGN T A S, REREREMETHEL, 446
HAR R ik ik e 3R

VAR, AR IE KA T e G BT ARG RS EREDH R G, KT

QEHGARMRESREEMERLE, LF, EHABREMETUAZREEME
(Read-Only Memory, ROM ). T 442 A 444 % (Programmable ROM, PROM ). =
YRRV 4542 R ik 444 %% ( Erasable PROM, EPROM ). @ ¥ #MR T 4442 R ik 44k 55
(Electrically EPROM, EEPROM )2 A A, 5 K b Ak 25 =T VA A& A5 B4 % 23( Random
Access Memory, RAM), JFLAAESNEFHik % A4, @i o R R HEBL, F3%
7 X8 RAM T A, #ldo# SMAEIRAMHE (Static RAM, SRAM). ) SHALAIRG
fi# 2% (Dynamic RAM, DRAM ). F|# %) & MALA IR G142 ( Synchronous DRAM,
SDRAM ). BAZHE % F B & 3 KMAGIRA44E (Double Data Rate SDRAM, DDR
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SDRAM ). ¥%3& A F) ¥ 5) S MAGI A% % (Enhanced SDRAM, ESDRAM ). Fl+#i%t
B AMAGEIAG4# % (Synchlink DRAM, SLDRAM ) #= & 4 A 4 % & MALG IR A1k
%% (Direct Rambus RAM, DRRAM). RizZ, AXMAY R A F LW GHBETEQ
FERRTF X EFlET L CES R A2,

JLIRRE, IR AR SR T AR TR IR AL, e, RO REH) P 69 k5
T AR FB SNG4 E (static RAM, SRAM). ) SMALAIA44E (dynamic
RAM, DRAM). B} ¥ 3 SMHAIA4# 2 ( synchronous DRAM, SDRAM ). MAZH4E
% R R AMAGIAG4# 2 (double data rate SDRAM, DDR SDRAM ). 3% 3& A ] 4
B A ANAG IS4 S (enhanced SDRAM, ESDRAM ). ] # i 3E5h) A MALG IR G4 5

(synch link DRAM, SLDRAM) VAR B4 N 4 & K EHGIA1# 2 (Direct Rambus
RAM, DRRAM) F3F, Lap 23, KFFEEG T AR § £ CIHRRRT XL
FEERLCESER G AMHE.

AW RFGERE T —AP it AT s G40, AT AT AR,

ik b, it EAT AR T R T AW I e T e Mk g, SR
WAL ALAF T FAAHPAT AR Z3 )09 SN T ik T RAR G EZNGHERE, HTH
E, R BAE,

i d, O BT IR AT LR T AR A b a9 ARk g, G
AR T AT T FAHAT AR 3 5256400 69 BN T ik F 45 3h o /40 3538 & R LA AR L A
2, AT EE, ERRBHEE,

AW EABLRET — it AR T &, Qi ENAE SR 4

TikaG, EITFEAARRE ST AR TR O R P 69 M Ak, ST BT AR
Fr B8 AALAF T BABAT A 7 3 W 09 &N 7 ik T b MR & R AAR, AT R
E, R BAE,

ik, T FAARS FaR T B R T RS I R P 69 F5 Sy Ak n ik g, T LI
T HHAR B 48 A AT 3T FAIAT AR F i 25615 69 &N 5 ik F B A B o/ 4k A I
QAR AAR, AT BE, AR EAE,

AW LR R T —Fh it AL F

Tikah, EITEAARR T AR T AR i RS T 6 NSRS, St AR AT
FWUEBATAS, ARAFIT FAHAT AP 3 L) 69 & T ik P W L &5 I A BLA
2, AT EE, ERRBHEE,

STk, T AR T R TR S I M) T a9 B Lk kR A, Bt A
AL PP et BAL B AT AR A FEALHAT A B3 L4600 09 SN i o i B e im /45K
BRI FAZ, AT EE, ERRERAL,

AAVREBHARAARN TAFIRD], AR T AT 69 L0458 69 &=

X R
BRI, 4ol FREAE . BB E A Fe TR e 2 Ak I,

s

«—.

7T
b e
B30

pi
bax
v
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F AR AR BT 7 A RPAT, BORTHARF 6945 20 A AT 29 R &M, FRHFAR
AR T VAR A 04 B R R AR R R B o ik ok R ILFT R 6 S B, AR R AR SRR R A
A AR AW AL .

Bt BARSR B BAA R TAF R T 3], AR er@famiE, LEMRg A%,
KE A g Bk TAREAR, TOARH AR 5 ok FAe 0P a9 L 1A, A RAEHE,

BB FPT R A FAtF, FiZEME], MBENEL. EE Tk, T
MR C e XNER., Flde, A LPTREGEE R R TR, Flde, PridE
ARG, BALH —HIZHE R 5, KIREFILE T AR H MR a7 XN, FldeZ A%
TR T AL RFE T ERE] H —NERK, R—RHEETUALYE, XRPIT. 5H—
B TR R RN 0A A 9450 R AR S RBIFHET AR BT —®ET, £ F
R A AR S KRBT HEE, T w, PURSLEH KA.

BT iR AR Sy o 8 B AR LB 49 2 T AR R T IA R R L5 T e, AR AR T
BT AR RFE LT AR ELA, BT METF AT, RELTA5HE %
W 2580 E, TOMRAE L IRE Bk 5 L b a3 o RE 32T R IR T34 5 E H
B &g,

F b, ERFHEAFZHA) PG EDRELTAERE—ANLEETFY, LTUE
BNEABND G, LT ARNIAAN A LETLERE—NEALF.

BT iE o 46 4o RVA SR AF 2 48 3 U 09T X RIL A A B 5 08 7= Sl & AL BT, T A
fhAE— At BT IR F . AT XAEMG, AP R 7 AR LA #it
st IUA FARME T ARG R L EAR T RS T AN = S d§ T XK ok, %
T EAEA F S AR~ AN AR T 3EE T I8A R AAEF— G AR E (T
RAATEM, RSB, RFWLRESF) HATA T HEA TP PTE T ik oG 230 K3
SR, AR AR 0I5 UR., Bad. R 5442% (Read-Only Memory, )
ROM. MAMAIRAF4% (Random Access Memory, RAM ). BB 4 K7 5 &P T A HG
FhAZ B RGN

VA EPTE, XA RPIFagBREHET X, (ARPIFRIPTCEIFRERT b, E47
HBARFARAABHIBARAARERPHFBEGHATE R, TEHED) TR, HE
hEAERYFORFILEZA . B, KPR TEE EATE AR F|E R GR 5T H
Hfe,
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AFN R

1. —Hitdr ik, BAT4ERE, i

i £ —ANHRE, A, FRRER T RERE E 18T a9 R 8

ETFHIGNE 712 8, R MmPTEF —48 745 &Pt i 644+ £ 33 69 3T 3144,

2. ARABBAER | FriEey Tk, K, TES —HBTELATHEIATZI—:

LBT %.0&. LBT A%, SRAEHr £ M. AT-5/F 50454k k. EATHAEAS #r & K

3. RBBANER 2 TR egF ik, B, PRk s

HKFAFZ—, A& IA4TLBT:

47 PUCCH 4 #ri B3 K SR s HARQ #9 R 45t;

4T PUSCH 4% #r #6458 ;

RACH A2 69 L A2,

4. RIEBFIER 13 E—FFRGFE, L£F, FFRZV—ATHE, 4 &
Fita &, Fa/k, AT ED A AT £ Y — AR

5. ARERAIER 4 R FE, b, FTREATERGE —ITEE, ATk
BT ik 5§ — 48 A5 &P L 63T 30 B 69 BA, eLs:

EFEAGFE RT3 8, HaIgmprid 25 H3 560 H4uE;

Fa/R, RTEIKGE —FTI1EE, HTIEMTAZ ) —A it B P e 2 U 3raitdk
Zeit A,

6. HRIBEBAIER 4 X 5 Pridag ik, ¥, Pkl s

FRIR L B 6o 2Byt 3L B e 2k T 38

Fa/ R, KIRFL B 49 5 Frid4tst £ ) —FF EATEH E ) — /A BT R ey By —A
AT %,

7. RIEBA)ER 6 ke F ik, B, FAREKRRENST S ITHBEGLEHE
BB G, Pkl eLig:

BB F— T 60T, BHRERTELH TS,

8. ARERAIEZR 7 TR TR, TERBRHRELITELHINBEZE, PTEFk
i35

HPTIR A B AT BARRT T, EE &AL,

9. RIBERAER 4-8E—RFT L F ik, L, PFEFEL s

PR A By T B B A B TR TTIRAB AT, B A& R4 RRC BRRA VA TAEZ —:

RRC ##FHE 5; #/ ) RX# SCG-L&MR XM RLF &3; RRC €At E.

10. ARIEBA)ZR 9 Tk ek, L, PTEF kL ais:

H LA RRC HEEFTH LN, & MANELAEETETIFHK,

HEb, FFREBEFTHEIH RIS LBT AKAKSH, A/R, AEX LBT 49E4.

11. ARIEAFIZR 4 PR eg ik, L, Prdbrst 200 —F L4740 200 —Fit
BB, ZVOFBATEYZ—: 415 SR 695 —3H40 8, 4% PUSCH 49 % — i+ 40 3%,
4+3F RACH 89 % =T33,

12, ARFERAER 11 PFidag 5k, HF, FERATEHRGE —HBTEE, HTH
AP By — AN E T E VIt B e, AT E Y —:

B PR F — 35 A2 6 A 3T B SRAEHr 69 LBT K IKAT, 38 An B ik 5 — i+ 3k 3569+ H 444 ;

B PR B —F5 15 8 A& PUSCH 4 #r49 LBT AR, 38 hn Pk 5 — itk 28 9t
AR,
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B PR F —F5 15 8 AT RACH 9 LBT & IKET, 38 m B i 5 =+ 40 2864 +H4044.
13. AREAFIEZR 11 Frikeg ik, £+,
B ik 4tst SR 645 —iH40 3%, 41xf PUSCH #9 % —it# %% 4% RACH ¥ % =it#k
SAF B L R E. R BARS TR,
14. ARERAIZR 13 ridedFik, P, i FkLadsl TX—:
BRI B F — 38 TA5 8 A2t SRAEH G LBT KK, BHRE BFTA S —Z 0 B
BN B iR — 48712 8 A2 B PUSCH #5464 LBT 20K, B3R E BATEF
iy g S

BRI E| PR F —38 745 8 A2 RACH 49 LBT £ KA, BHREBEF =&

o
p)

15. HRIERF)ER 11-14 F—RPFE G F %, b, PFEFEL O
PridAtsd 20 —AF EATH 6 20 — /N8R, RREE ) —ANTTIRE.
16 ARIBHAEZR 15 Frided ik, b, Fridkdads:
LATIR B ) — AN B T A AT AT AR I A R 4G T FRAB RS, HATVA T L3R
RS P

i@ 4 RRC EAt% RRC T 7.

i@ 4 RRC EAt%Z RRC €AL& :

i@ 4n RRC BBHPTA 5B E PUCCH FiR:

1# %2 RRC BB FFA SRS:

HIRFTA Be B8 T AT B TR Ae EATRAK R -

& # RACH #A2:

B Ho W AN LBT % MOk 3L

18 o A 45N kK. LBT 49 S 4.

17. —Fpesgikd, 635

WIFET, BIPFEV—ANTHE, P, FFRTHER TREKIF T
Wkt BT — 18158, BRI TR — 48 A B PTR B et S B ey
14,
18, AREARF|ER 17 Frik o4&k %, ¥, IEAF—RBTEFEEATH/TUATZ

LBT %.0&. LBT A%, SRAEHr £ M. AT-5/F 50454k k. EATHAEAS #r & K

19, AREARF|EZR 18 Frike9ksnik s, b, PFAKAEET, KFUTZ—, Ak
R P#AT LBT:

47 PUCCH 4 #ri B3 K SR s HARQ #9 R 45t;

_E 4T PUSCH 4% #4035 ;

RACH A2 69 L A2,

20, ARIEB A E R 17-19 E—FR TR Y&k &, HF, FFEZE VN8R, &
A BT EE, Fe/R, AR R —AF EATES 20—/ E.

21, MRAERFIER 20 PriL eGR4, b, e t, KTEesE—48
TAE G, AT BT R A BT AR 6T RUE;

Ao/, R THEHIKYE T8, A3 MITEE )y — AT B P2 Vot
20T AU,

22, ARIFEBAIER 20 3 21 PR eGR4, ¥, PRk &8 auis:

BIZREA, RREEGT AT ENGE R TN E;

Fa/, FIRE B G 5Pk brat £ ) — A LT £ ) — /AN BT  E S —A
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i

23, ARIBARF|ER 22 PR 945X E, HF, TR T, 3N E T
AN, BHIRERTRALHTNE,

24, ARIBEARF|ER 23 PR 6958 S, A, PTRAERET, ke nEts
ARETE, TE2EITHE.

25, ARERAIFE R 20-24 E—IRPTIR 09518 E, P, PRGBS, KRS
Byt 3 S B R T IRAA AT, 45%)d RRC EAE L VA FAEZ —:

RRC ##FHE 5; #/ ) RX# SCG-L&MR XM RLF &3; RRC €At E.

26. HIBERANER 25 TR 6488k %, b, P ®T, 4L RRCEHEE
# AT, AR TG MAME R EETEIFR;

H, priREEEgds i Rass: LBT AKkKkd, Ffo/R, X LBT 8954,

27, ARIBEARF|ER 20 PR 69k, b, P4t £ —F LATEme £
—HH R, EV QA TEYZ— 45 SR 95— E; 4t PUSCH #9 % =it
$ 3%, AT RACH 95 =44 3.

28. ARIFERA|ER 27 Prik e sinilg, P, PTRAERET, GHEATEZ—:

Y TR B — T2 8 A3 B SR A 69 LBT £ KA, 3 A b ik 5§ — it 5% B a4 3T 4044

& PR — 48 A2 8 A% PUSCH #4549 LBT £ IKAT, 38 m Pk % — it 4 8 643t
AR,

B PR F —F5 15 8 AT RACH 9 LBT & IKET, 38 m B i 5 =+ 40 2864 +H4044.

29, ARIEAFER 27 BriR ehkonik -, P,

PRk A3 8 70, 415t SR 895 —iH4k %, 4%t PUSCH #9 % —it44%; 4h+f RACH
A5 2T, aAREMSEF —ENE. FoTNBURE RN E,

30, ARABAA)E R 29 Pk 69835384, L, IR LT, AU TZ—:

LB HF —45 715 & AT R SRAEHT A LBT RIKAT, B3R E BT E & — 7 0t 3,

BN B iR — 48712 8 A2 B PUSCH #5464 LBT 20K, B3R E BATEF
iy g S

LB Pk % — 45745 & AT L RACH #9 LBT A KA, BHRERARE =7
it .

31, ARIFBA)ER 27-30 E—RAPTIE &% L, HF, PTEAIERT, Frik4tst
BV A EATEEG RS AT E, REE D —ANTTRE.

32, ARERFIEZRK 31 Pridehsksnikg, AF, P en, YAk E ) —At
BB G S BT RAE AR R A TTIRAERT, BATA TR IR 44 5 34

i@ 4 RRC EAt% RRC T 7.

i@ 4 RRC £At% RRC ERE :

i@ 4n RRC BBHPTA 5B E PUCCH FiR:

1# %2 RRC BB FFA SRS:

HIRFTA Be B8 T AT B TR Ae EATRAK R -

% # RACH #A2:

18 e W 240 LBT & MOk %K

if 4o P 45Nk X LBT 49 F 44,

33, — LRI E, G5 R BN T A AT R BB AT H AR 4
k2%,

HF, ZAERT AT ENARSE, PTiE A E R R TR R FEATITE G4k 35 P A
1093 FAALF , PAT AR F)EHK 1-16 E—F AT F ke F IR,
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34, —HTS A, GdE AEE, ATRAME YRR FEAITEAES, RELE
K TR G R 0GB HAT e AR A Z R 1-16 PAE—RPTE G 7 ik,

35, — AP EAT B RN, PR BT i AR T AT AR, BT
R FHAR AR T AT oo B A Z R 1-16 1E—IRFTiE F ik o9 F IR

36. — it FAARS Foh, iETTENARFIR4S, T AR 48 AT ALk
Frdet F)FRK 1-16 FAE—TPTIE MG 7 ik,

37. —FiFEAALF, PR EAAE AR EAPAT e Al 2R 1-16 FAHE—R
Frik 69 7 ik .
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