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BEAM FAILURE DETERMINATION METHOD AND APPARATUS, DEVICE, AND
STORAGE MEDIUM

TECHNICAL FIELD
[0001] The present disclosure relates to the technical field of mobile communication, and in
particular, to a method for determining beam failure, an apparatus for determining beam failure,

a terminal, and a medium.

BACKGROUND

[0002] Inanew radio (NR) system, particularly when a communication band is in band range 2,
due to the fast attenuation of high frequency channel, beam-based transmission and reception is
required to ensure the coverage.

[0003] In the NR system, a control channel also needs to use beam-based transmission and
reception. When a user equipment (UE) moves or an antenna direction rotates, a problem may
occur in a receiving beam or a sending beam currently configured to the UE for sending and
receiving a physical downlink control channel (PDCCH), namely, a problem of beam failure
occurs. A current communication protocol defines a reference signal resource set q0 for detecting
beam failure. A beam failure occurs when the UE detects that the radio link quality of all reference
signals in the reference signal resource set is lower than a threshold #1. At this time, the UE will,
according to a reference signal resource set q1 for determining candidate beam configured by a
base station, detect whether there is a reference signal in the reference signal resource set, whose
reference signal received power (RSRP) meets a threshold #2. If yes, the UE may also notify the
base station of a new candidate beam while notifying a beam failure, for the base station to

configure a new beam for the terminal.

SUMMARY

[0004] Embodiments of the present disclosure provide a method for determining beam failure,
an apparatus for determining beam failure, a terminal, and a medium, based on which, in a
scenario of multiple TRPs, a network device can recover from a beam failure on a single TRP.

The technical solutions are as follows.
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[0005] According to an aspect of the present disclosure, there is provided a method for
determining beam failure, which is applied to a terminal. The method includes:

[0006] determining N reference signal resource sets for beam failure detection, and
transmission/reception point (TRP) identifiers corresponding to respective reference signal
resource sets, in which at least two different reference signal resource sets are included in the N
reference signal resource sets, TRP identifiers corresponding to the at least two different reference
signal resource sets are different, and physical cell identifiers corresponding to the at least two
different reference signal resource sets are the same.

[0007] According to another aspect of the present disclosure, there is provided a method for
determining beam failure, which is applied to a network device. The method includes:

[0008] sending configuration information, in which the configuration information configures a
terminal with at least one reference signal resource set in N reference signal resource sets for beam
failure detection, and a transmission/reception point (TRP) identifier corresponding to each
reference signal resource set in the at least one reference resource set;

[0009] in which at least two different reference signal resource sets are included in the N
reference signal resource sets, TRP identifiers corresponding to the at least two different reference
signal resource sets are different, and physical cell identifiers corresponding to the at least two
different reference signal resource sets are the same.

[0010] According to another aspect of the present disclosure, there is provided an apparatus for
determining beam failure. The apparatus includes:

[0011] adetermining module, configured to determine N reference signal resource sets for beam
failure detection, and transmission/reception point (TRP) identifiers corresponding to respective
reference signal resource sets, in which at least two different reference signal resource sets are
included in the N reference signal resource sets, TRP identifiers corresponding to the at least two
different reference signal resource sets are different, and physical cell identifiers corresponding to
the at least two different reference signal resource sets are the same.

[0012] According to another aspect of the present disclosure, there is provided an apparatus for
determining beam failure. The apparatus includes:

[0013] a configuration module, configured to send configuration information, in which the

configuration information configures a terminal with at least one reference signal resource set in
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N reference signal resource sets for beam failure detection, and a transmission/reception point
(TRP) identifier corresponding to each reference signal resource set in the at least one reference
resource set;

[0014] in which at least two different reference signal resource sets are included in the N
reference signal resource sets, TRP identifiers corresponding to the at least two different reference
signal resource sets are different, and physical cell identifiers corresponding to the at least two
different reference signal resource sets are the same.

[0015] According to another aspect of the present disclosure, there is provided a terminal. The
terminal includes:

[0016] a processor;

[0017] a transceiver connected to the processor; and

[0018] a memory for storing executable instructions of the processor;

[0019] in which the processor is configured to load and execute the executable instructions to
implement the above-mentioned method for determining beam failure.

[0020] According to another aspect of the present disclosure, there is provided a network device.
The network device includes:

[0021] a processor;

[0022] a transceiver connected to the processor; and

[0023] a memory for storing executable instructions of the processor;

[0024] in which the processor is configured to load and execute the executable instructions to
implement the above-mentioned method for determining beam failure.

[0025] According to another aspect of the present disclosure, there is provided a computer-
readable storage medium having stored therein executable programs that, when loaded and
executed by a processor, cause the above-mentioned method for determining beam failure to be
implemented.

[0026] The technical solutions provided by the embodiments of the present disclosure include
at least the following beneficial effects.

[0027] By setting at least two reference signal resource sets for the terminal, in which the TRP
identifiers corresponding to the at least two different reference signal resource sets are different,

and the physical cell identifiers corresponding to the at least two different reference signal
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resource sets are the same, when a beam failure occurs on one TRP of multiple TRPs in the same
service cell, the terminal can accurately determine the beam failure event of the TRP and then
accurately report the beam failure determination to the base station, to avoid waste of

communication resources.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] In order to illustrate the technical solutions in embodiments of the present disclosure
more clearly, accompanying drawings used in the description of the embodiments will be briefly
introduced below, and it is obvious that the accompanying drawings in the following description
are only some embodiments of the present disclosure. For those skilled in the art, other
accompanying drawings can also be obtained from these accompanying drawings without creative
labor.

[0029] FIG. 1 is a schematic diagram showing a four-step random access procedure provided in
an exemplary embodiment of the present disclosure.

[0030] FIG. 2 is a schematic diagram showing a two-step random access procedure provided in
an exemplary embodiment of the present disclosure.

[0031] FIG. 3 is a schematic diagram showing a communication system provided in an
exemplary embodiment of the present disclosure.

[0032] FIG. 4 is a flow chart showing a method for determining beam failure provided in an
exemplary embodiment of the present disclosure.

[0033] FIG. 5 is a flow chart showing a method for determining beam failure provided in an
exemplary embodiment of the present disclosure.

[0034] FIG. 6 is a flow chart showing a method for determining beam failure provided in an
exemplary embodiment of the present disclosure.

[0035] FIG. 7 is a flow chart showing a method for determining beam failure provided in an
exemplary embodiment of the present disclosure.

[0036] FIG. 8 is a flow chart showing a method for determining beam failure provided in an
exemplary embodiment of the present disclosure.

[0037] FIG. 9 is a block diagram showing an apparatus for determining beam failure provided

in an exemplary embodiment of the present disclosure.
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[0038] FIG. 10 is a block diagram showing an apparatus for determining beam failure provided
in an exemplary embodiment of the present disclosure.

[0039] FIG. 11 is a block diagram showing a terminal provided in an exemplary embodiment of
the present disclosure.

[0040] FIG. 12 is a block diagram showing a network device provided in an exemplary

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0041] In order to make the objectives, technical solutions and advantages of the present
disclosure clearer, embodiments of the present disclosure will be further described in detail below
with reference to the accompanying drawings.

[0042] In all the following embodiments of the present disclosure, although different steps are
numbered by numbers, these numbers are only for the purpose of making words clearer, and are
not the limitation of the execution order and time slot of the steps. In various embodiments of the
present disclosure, these numbered steps can be implemented individually or in any combination.
When these steps are implemented in any combination, the execution order is not limited by the
numbered numbers, that is, they can be performed in any order.

[0043] Firstly, several technical terms related to present disclosure are briefly described as
follows.

[0044] Random Access Procedure

[0045] The random access procedure refers to a process from the time when a terminal device
sends a preamble to attempt to access a network to the time when it establishes a basic signaling
connection with the network. The random access procedure is one of the most basic requirements
for any cellular communication system to enable the terminal device to establish data
communication with the network side.

[0046] The random access procedure is divided into four-step (4-step) random access and two-
step (2-step) random access.

[0047] Four-step Random Access

[0048] FIG. 1 shows four steps of the random access procedure in a contention-based random

access procedure, which include as follows.
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[0049] (1) A message 1 (i.e., a preamble) is sent by the terminal device to a network device.
[0050] The preamble is sent by the terminal device to the network device, and the network device
estimates a transmission delay of the terminal device accordingly, to realize uplink
synchronization.

[0051] (2) A message 2 (i.e., a random access response (RAR)) is sent by the network device to
the terminal device.

[0052] The network device sends a timing advance command based on the transmission delay
estimated in the above step (1), to adjust the sending time of the terminal device. The message 2
is organized by a media access control (MAC) layer of the network device, and is included by a
downlink shared channel (DL_SCH).

[0053] The network device uses a physical downlink control channel (PDCCH) to schedule the
message 2, and addresses (also referred to scramble) it by a C-RNTI or a RA-RNTI. The RA-
RNTI is determined by a time-frequency resource position of physical random access channel
(PRACH) including the message 1. The message 2 contains an uplink transmission timing
advance, for allocating uplink resources and a temporary C-RNTTI for a message 3.

[0054] (3) A message 3 (i.e., a first scheduled transmission) is sent by the terminal device to the
network device.

[0055] The terminal device transmits the message 3 on the allocated uplink resources after
receiving the message 2, and sends a user equipment identity (UE ID) to the network device
through a physical uplink shared channel (PUSCH).

[0056] (4) A message 4 (i.c., a contention resolution message) is sent by the network device to
the terminal device.

[0057] The contention resolution message is sent by the network device to the terminal device
on a physical downlink share channel (PDSCH).

[0058] Two-step Random Access

[0059] The 4-step random access procedure can be merged into a 2-step random access
procedure in the contention-based random access procedure. Combined with FIG. 2, the merged
process includes a message A and a message B. The related steps include as follows.

[0060] (1) The terminal device sends the message A to the network device.

[0061] (2) The network device sends the message B to the terminal device after receiving the
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message A sent by the terminal device.

[0062] Optionally, the message A includes contents of the message 1 and the message 3. That is,
the message A includes a preamble and a UE ID. The UE ID may be one of a cell radio network
temporary identifier (C-RNTI), a temporary C-RNTI, a random access radio network temporary
identifier (RA-RNTTI), and a non-access stratum UE ID.

[0063] Optionally, the message B includes contents of the message 2 and the message 4. That is,
the message B includes a random access response and a contention resolution message.

[0064] FIG. 3 shows a block diagram showing a communication system provided in an
exemplary embodiment of the present disclosure. The communication system may include an
access network 12 and a terminal device 14.

[0065] The access network 12 includes several network devices 120. The network device 120
may be a base station, which is an apparatus deployed in the access network to provide a wireless
communication function for the terminal device. The base station may include various forms of a
macro base station, a micro base station, a relay station, an access point, etc. In systems with
different wireless access technologies, the names of devices with base station functions may be
different. For example, in LTE systems, they are referred to as eNodeBs or eNBs. In 5G NR
systems, they are referred to as gNodeBs or gNBs. With the evolution of communication
technology, the description of “base station” may change. For ease of description in the
embodiments of the present disclosure, the above-mentioned apparatuses for providing the
wireless communication function for the terminal device 14 are collectively referred to as network
devices. In vehicle networking communication, the network device may also be a vehicle-
mounted terminal device.

[0066] The terminal device 14 may include various handheld devices, vehicle-mounted devices,
wearable devices, computing devices, Internet of Things (IoT) devices or Industry Internet of
Things (IloT) devices, or other processing devices connected to wireless modems with wireless
communication functions, and various forms of user equipment, mobile stations (MSs), terminal
devices, etc. For the convenience of description, the above-mentioned devices are collectively
referred to as terminal devices. The network device 120 and the terminal device 14 communicate
with each other through a certain radio technology, such as a Uu interface.

[0067] The technical solutions of the embodiments of the present disclosure can be applied to
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various communication systems, for example, a frequency division duplex (FDD) system, a time
division duplex (TDD) system, an advanced long term evolution (LTE-A) system, a new radio
(NR) system, an evolution system of the NR system, a LTE-based access to unlicensed spectrum
(LTE-U) system, a NR-U system, a universal mobile telecommunication system (UMTS), a
worldwide interoperability for microwave access (WiMAX) communication system, a wireless
local area Networks network (WLAN), a wireless fidelity (WiFi), a next-generation
communication system or other communication systems, etc.

[0068] Generally speaking, a number of connections supported by traditional communication
systems is limited and are easy to implement. However, with the development of communication
technology, mobile communication systems will not only support traditional communication, but
also support, for example, device to device (D2D) communication, machine to machine (M2M)
communication, machine type communication (MTC), vehicle to vehicle (V2V) communication
and vehicle to everything (V2X) systems, etc. The embodiments of the present disclosure can also
be applied to these communication systems.

[0069] Atmostone q0 and one q1 are configured on each bandwidth part (BWP) of each serving
cell of the terminal including a primary cell (Pcell), a primary secondary cell (PScell), and a
secondary cell (SCell), in which q0 is a reference signal resource set used for beam failure
detection, and q1 is a reference signal resource set used for candidate beam discovery. Even in the
case where the terminal is configured with multiple TRPs to send PDCCHs on the activated BWP
of one serving cell, only one q0 and one ql are configured for the serving cell. Then there is a
technical problem that multiple TRPs of the serving cell are not distinguished due to both q0 and
ql are configured for the serving cell. But in fact, when the terminal is configured to monitor the
PDCCHs of multiple TRPs in the serving cell, it is possible that the PDCCH of a TRP1 has a beam
failure, while a beam link of a TRP2 is normal. Since the base station does not know beam
situation at the UE side, it will continue to use the TRP1 and the TRP2 to send the PDCCHs to
the terminal. If contents of the PDCCHs sent by the TRP1 and the TRP2 are the same, that is, the
TRP1 aims to repeatedly send the PDCCH sent by the TRP2, a beam failure occurs on the TRP1
will affect the reliability of the PDCCH transmission. If the PDCCH sent by the TRP1 is only for
scheduling a PDSCH or a PUSCH on the TRP1, the beam failure of the TRP1 will cause the waste

of PDCCH resources and PDSCH/PUSCH resources, and increase the power consumption of
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terminal for monitoring PDCCH unnecessarily.

[0070] FIG. 4 is a flow chart showing a method for determining beam failure provided in an
embodiment of the present disclosure. The method is applied to a terminal as shown in FIG. 1 for
illustration. The method includes step 402.

[0071] In step 402, N reference signal resource sets for beam failure detection, and
transmission/reception point (TRP) identifiers corresponding to respective reference signal
resource sets are determined.

[0072] Atleast two different reference signal resource sets are included in the N reference signal
resource sets, TRP identifiers corresponding to the at least two different reference signal resource
sets are different, and physical cell identifiers corresponding to the at least two different reference
signal resource sets are the same.

[0073] For example, there are a reference signal resource set 1 corresponding to TPR1, and a
reference signal resource set 2 corresponding to TRP2. The TRP1 and the TRP2 are two different
TRPs, and both the TRP1 and the TRP2 correspond to a same serving cell 1.

[0074] A correspondence between the N reference signal resource sets and N TRP identifiers
may be as any one of following four ways.

[0075] - The TRP identifier includes a CORESET pool index, and the CORESET pool index is
in one-to-one correspondence to the TRP.

[0076] <« The TRP identifier includes a reference signal resource set index, and the reference
signal resource set index 1s in one-to-one correspondence to the TRP.

[0077] ~« The TRP identifier includes at least one reference signal resource index, and the
reference signal resource index is in one-to-one correspondence to the TRP.

[0078] -« The TRP identifier includes a TRP number.

[0079] For example, the physical cell identifier includes a physical cell identifier of a serving
cell and/or a neighboring cell of the terminal.

[0080] For example, the reference signal resource includes at least one of: a synchronization
signal block (SSB), a channel-state information reference signal (CSI-RS), a positioning reference
signal (PRS), a tracking reference signal (TRS) and a sounding reference signal (SRS).

[0081] To sum up, in the method provided in the embodiment, by setting at least two reference

signal resource sets for a terminal, in which the TRP identifiers corresponding to the at least two
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different reference signal resource sets are different, and the physical cell identifiers
corresponding to the at least two different reference signal resource sets are the same, when a
beam failure occurs on one TRP of multiple TRPs on the same service cell, the terminal can
accurately determine of the TRP on which the beam failure event occurs and then accurately report
the beam failure determination to the base station, to avoid waste of communication resources.
[0082] In an alternative embodiment based on FIG. 4, the above-mentioned step 402 may be
implemented in at least one of following three ways.

[0083] 1. The network device sends first configuration information to the terminal, in which the
first configuration information is configured to configure the N reference signal resource sets and
the TRP identifiers corresponding to the N reference signal resource sets. The terminal receives
the first configuration information from the network device, and determines the N reference signal
resource sets for beam failure detection according to the first configuration information. Table 1

schematically presents the N reference signal resource sets.

[0084] Table 1
Set TRP
Reference Signal Resource Set 1 TRPID 1
Reference Signal Resource Set 2 TRPID 2

[0085] 2. The terminal determines default N reference signal resource sets and the TRP
identifiers corresponding to the N reference signal resource sets.

[0086] For each one of the N TRPs, a default reference signal resource set is a reference signal
resource set corresponding to a target transmission configuration indication (TCI) state, and the
target TCI state is a TCI state configured for the terminal to monitor the PDCCH on the CORESET
corresponding to the TRP.

[0087] For example, for the TRP1, a default reference signal resource set corresponding to the
TRP1 includes reference signal resources corresponding to a TCI state 1, which is a TCI state
configured for the terminal to monitor the PDCCH on the CORESET corresponding to the TRP1.
For another example, for the TRP2, a default reference signal resource set corresponding to the
TRP2 includes reference signal resources corresponding to a TCI state 2, which is a TCI state
configured for the terminal to monitor the PDCCH on the CORESET corresponding to the TRP2.
Table 2 schematically presents the N reference signal resource sets.

[0088] Table 2
10
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Set TCI State TRP

Reference Signal Resource Set 0 | TCI State 0 TRPID 1
Reference Signal Resource Set 1 | TCI State 1 TRP ID 2
Reference Signal Resource Set 5 | TCI State 5 TRP ID 3

[0089] It can be understood that each element in Table 2 exists independently. These elements
are illustratively listed in the same table, but it does not mean that all elements in the Table 2 must
exist simultaneously as shown in the Table 2. A value of each of these elements is independent of
a value of any other element in Table 2. Therefore, those skilled in the art can understand that the
value of each element in Table 2 is an independent embodiment.

[0090] 3. The network device sends second configuration information to the terminal, in which
the second configuration information is configured to configure a first part of reference signal
resource sets in the N reference signal resource sets, and a TRP identifier corresponding to the
first part of the reference signal resource sets. The terminal receives the second configuration
information from the network device, and determines the first part of the reference signal resource
sets according to the second configuration information. In addition, the terminal also determines
a default second part of reference signal resource sets, in which the second part of the reference
signal resource sets includes remaining sets of the N reference signal resource sets other than the
first part of reference signal resource sets.

[0091] FIG. 5 shows a flow chart showing a method for determining beam failure provided in
an embodiment of the present disclosure. The method is applied to a terminal as shown in FIG. 1
for illustration. The method includes step 502, step 504, and step 506.

[0092] In step 502, the terminal determines N reference signal resource sets for beam failure
detection, and transmission/reception point (TRP) identifiers corresponding to respective
reference signal resource sets.

[0093] At least two different reference signal resource sets are included in the N reference signal
resource sets, TRP identifiers corresponding to the at least two different reference signal resource
sets are different, and physical cell identifiers corresponding to the at least two different reference
signal resource sets are the same.

[0094] For example, a reference signal resource set 1 corresponds to TPR1, and a reference
signal resource set 2 corresponds to TRP2. The TRP1 and the TRP2 are two different TRPs, and
both the TRP1 and the TRP2 correspond to a same serving cell 1.
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[0095] A correspondence between the N reference signal resource sets and N TRP identifiers
may be as any one of following four ways:

[0096] -« The TRP identifier includes a CORESET pool index, and the CORESET pool index is
in one-to-one correspondence to the TRP.

[0097] -« The TRP identifier includes a reference signal resource set index, and the reference
signal resource set index is in one-to-one correspondence to the TRP.

[0098] -« The TRP identifier includes at least one reference signal resource index, and the
reference signal resource index is in one-to-one correspondence to the TRP.

[0099] - The TRP identifier includes a TRP number.

[00100] In step 504, the terminal determines that a beam failure occurs on a first TRP
corresponding to a first reference signal resource set, in response to that at least one reference
signal in the first reference signal resource set in the at least two different reference signal resource
sets satisfies a beam failure condition.

[00101] For example, the beam failure condition includes that a radio link quality of a reference
signal is lower than a threshold.

[00102] Optionally, the radio link quality of the reference signal is represented by a L1-reference
signal received power (RSRP). Optionally, the radio link quality of the reference signal is
represented by a L1-Signal-to-Interference-and-Noise Ratio (SINR).

[00103] In step 506, the terminal sends a beam failure recovery request to the network device in
response to that beam failure occurs on the first TRP.

[00104] The beam failure recovery request is configured to indicate that the first TRP has a beam
failure, or is configured to indicate that there is a TRP that has a beam failure but does not indicate
which TRP has a beam failure, and then indicate which TRP has a beam failure in subsequent
signaling.

[00105] To sum up, in the method provided by the embodiment, the terminal sends the beam
failure recovery request to the network device in response to that the beam failure occurs on the
first TRP, so that the terminal can accurately send the beam failure recovery request to the network
device in response to that a beam failure occurs on a certain TRP in a scenario of multiple TRPs.
[00106] In an alternative embodiment based on FIG. 5, there are two sending modes in step 506.

[00107] Mode one, the beam failure recovery request is sent by random access time-frequency
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resource, as shown in the embodiment shown in FIG. 6 below.

[00108] Mode two, the beam failure recovery request is sent by a SR included on a physical uplink
control channel (PUCCH), as shown in the embodiment shown in FIG. 7 below.

[00109] The first sending mode for the beam failure recovery request (random access time-
frequency resource)

[00110] FIG. 6 shows a flow chart showing a method for determining beam failure provided in
an embodiment of the present disclosure. The method is applied to a terminal and a network device
shown in FIG. 1 for illustration. The method includes the following steps.

[00111] In step 502, the terminal determines N reference signal resource sets for beam failure
detection, and transmission/reception point (TRP) identifiers corresponding to respective
reference signal resource sets.

[00112] At least two different reference signal resource sets are included in the N reference signal
resource sets, TRP identifiers corresponding to the at least two different reference signal resource
sets are different, and physical cell identifiers corresponding to the at least two different reference
signal resource sets are the same.

[00113] In step 504, the terminal determines that a beam failure occurs on a first TRP
corresponding to a first reference signal resource set, in response to that at least one reference
signal in the first reference signal resource set in the at least two different reference signal resource
sets satisfies a beam failure condition.

[00114] In step 506-1, the terminal sends a first random access preamble on a first random access
time-frequency resource, in response to that the beam failure occurs on the first TRP, in which the
first random access preamble is configured to indicate the beam failure recovery request.

[00115] In the above-mentioned embodiment, the step 506-1 is a method for sending the first
random access preamble in response to the beam failure provided by the embodiment of the
present disclosure. The step 506-1 may be performed alone, or in combination with any one of
steps in the present disclosure.

[00116] The beam failure recovery request is configured to indicate that the first TRP has a beam
failure, or to indicate that there is a TRP that has a beam failure, but does not indicate which TRP
has a beam failure, and further indicate which TRP has a beam failure in subsequent signaling.

The first random access preamble is a preamble allocated to indicate the beam failure recovery
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request among a plurality of random access preambles.

[00117] This step includes, but is not limited to at least one of following implementations.
[00118] - The first random access preamble is sent on the first random access time-frequency
resource, in response to that the beam failure occurs on the first TRP and the first TRP is a TRP
on a primary cell (PCell).

[00119] - The first random access preamble is sent on the first random access time-frequency
resource, in response to that the beam failure occurs on the first TRP and the first TRP is a TRP
on a primary secondary cell (PScell).

[00120] The first random access time-frequency resource is used to send the beam failure
recovery request in response to that the TRP in which the beam failure occurs is a TRP on the
PCell or the PScell, and a beam failure occurs on any TRP belonging to the PCell or PScell.
[00121] -« The first random access preamble is sent on the first random access time-frequency
resource, in response to that the beam failure occurs on the first TRP and the first TRP is a TRP
configured with CORESET#0 of the terminal in a primary cell (PCell).

[00122] - The first random access preamble is sent on the first random access time-frequency
resource, in response to that the beam failure occurs on the first TRP and the first TRP is a TRP
configured with CORESET#0 of the terminal in a primary secondary cell (PScell).

[00123] It is to be noted that configured with CORESET#0 of the terminal indicates that the
terminal receives indication information of CORESET#0 from the first TRP before the beam
failure occurs on the first TRP.

[00124] For the first random time-frequency resource

[00125] For example, the above-mentioned first random access time-frequency resource may be
a random access time-frequency resource corresponding to the first TRP, or may be a random
access time-frequency resource corresponding to the second TRP. The random access time-
frequency resource may be abbreviated as a random access resource.

[00126] For the case where the first random time-frequency resource is the random access
time-frequency resource corresponding to the first TRP itself

[00127] The first random access time-frequency resource is a random access time-frequency
resource corresponding to a first synchronization signal block (SSB) sent by the first TRP. The

terminal may determine the first random access time-frequency resource as follows.
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[00128] 1. The first SSB is a reference signal resource corresponding to a TCI state of at least one
CORESET corresponding to a CORESET pool index corresponding to the first TRP, and the
random access time-frequency resource of the first SSB is determined as the first random access
time-frequency resource. That is, the first SSB is the reference signal resource corresponding to
the TCI state of at least one CORESET corresponding to the CORESET pool index corresponding
to the first TRP.

[00129] 2. A first channel state information reference signal (CSI-RS) is a reference signal
resource corresponding to a TCI state of at least one CORESET corresponding to a CORESET
pool index corresponding to the first TRP, and the first SSB corresponds to the first CSI-RS, and
the random access time-frequency resource of the first SSB is determined as the first random
access time-frequency resource. That is, the first CSI-RS is the reference signal resource
corresponding to the TCI state of at least one CORESET corresponding to the CORESET index
identifier corresponding to the first TRP.

[00130] 3. The network device directly indicates the first SSB corresponding to the first TRP, or
directly indicates the first SSB corresponding to the CORESET pool index corresponding to the
first TRP.

[00131] For the case where the first random time-frequency resource is the random access
time-frequency resource corresponding to other TRP

[00132] The first random access time-frequency resource is a random access time-frequency
resource corresponding to a second SSB, and the second SSB is an SSB sent by the TRP
configured with the CORESET#O0 of the terminal. The TRP configured with the CORESET#0 of
the terminal may be the same as or different from the first TRP. For example, its own random
access resources are preferentially used in response to that the beam failure occurs on the first
TRP configured with the CORESET#O0.

[00133] At this time, the method further includes:

[00134] sending identification information in a physical uplink shared channel (PUSCH) of
message A in a two-step random access procedure, in which the identification information is
configured to indicate an identifier of the first TRP; or, sending the identification information in
the PUSCH of message 3 in a four-step random access procedure.

[00135] That is, the terminal notifies the network device that the beam failure occurs through the
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first random access preamble in the message A or the message 1, and also notifies the network
device that the TRP on which the beam failure occurs is the first TRP through the message A or
the message 3.

[00136] For example, the identification information includes at least one of:

[00137] a CORESET index identifier corresponding to the first TRP;

[00138] a reference signal resource set index or at least one reference signal resource index
corresponding to the first TRP;

[00139] an identifier of the first TRP;

[00140] a cell identifier of the first TRP.

[00141] For example, the reference signal resources include at least one of: a SSB, a CSI-RS, a
PRS, a TRS, and a SRS.

[00142] For example, the first TRP includes one or more TRPs, and identification information of
each TRP of the first TRP needs to be indicated in response to that the first TRP includes multiple
TRPs. The multiple TRPs may belong to different cells, or to the same cell. When multiple TRPs
belong to the same cell, if the cell has TRPs that have no beam failure, identification information
of the multiple TRPs that have beam failure will be indicated. The identification information of
multiple TRPs that have beam failure may be indicated respectively, or identification information
of the cell may be directly indicated in response to that beam failure occurs on all TRPs of the
cell.

[00143] In an alternative implementation, the network device further configures a second
reference signal resource set configured to discover candidate beams, to the terminal. A candidate
beam corresponding to a reference signal is determined as a target candidate beam in response to
that a radio link quality of the reference signal in the second reference signal resource set is greater
than a threshold.

[00144] That is, the radio link quality of the reference signal corresponding to the target candidate
beam is greater than the threshold, and the reference signal is the reference signal in the second
reference signal resource set configured to discover the candidate beams. The radio link quality is
represented by the L1-RSRP or the L1-SINR.

[00145] In this case, the first random access time-frequency resource is a random access time-

frequency resource corresponding to the SSB corresponding to the target candidate beam.
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[00146] For example, the SSB corresponding to the target candidate beam is a SSB sent by the
first TRP or the second TRP. The terminal sends identification information in a physical uplink
shared channel (PUSCH) of message A in a two-step random access procedure, in which the
identification information is configured to indicate the first TRP; or, sends the identification
information in the PUSCH of message 3 in a four-step random access procedure, in response to
that the SSB corresponding to the target candidate beam is a SSB sent by the second TRP.
[00147] In step 508, the network device receives the first random access preamble on the first
random access time-frequency resource.

[00148] The network device determines that a beam failure occurs in the terminal after receiving
the first random access preamble sent by the terminal.

[00149] In step 510, the network device determines the first TRP.

[00150] The network device determines, according to the first SSB corresponding to the first
random access time-frequency resource, that the beam failure occurs on the first TRP, in response
to that the first random access time-frequency resource is the random access time-frequency
resource of the first SSB.

[00151] There is a correspondence between the first SSB and the first TRP. For example, the first
SSB is the reference signal resource corresponding to the TCI state of at least one CORESET
corresponding to the CORESETpoolindex identifier corresponding to the first TRP. For another
example, the first SSB corresponds to the first CSI-RS, and the random access time-frequency
resource of the first SSB is determined as the first random access time-frequency resource. That
1s, the first CSI-RS is the reference signal resource corresponding to the TCI state of at least one
CORESET corresponding to the CORESETpoolindex identifier corresponding to the first TRP.
For another example, the network device directly indicates the first SSB corresponding to the first
TRP, or directly indicates the first SSB corresponding to the CORESETpoolindex identifier
corresponding to the first TRP.

[00152] In case that the first random access time-frequency resource is second SSB or the SSB
sent by the other TRP, the network device also receives the identification information in the
PUSCH of the message A in the two-step random access procedure, and determines the first TRP
according to the identification information; or, the network device receives the identification

information in the PUSCH of the message 3 in the four-step random access procedure, and
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determines the first TRP according to the identification information.

[00153] In an alternative implementation, the network device further configures the second
reference signal resource set configured to discover candidate beams, to the terminal. The network
device determines the target candidate beam according to the SSB corresponding to the first
random access time-frequency resource, in response to that the first random access time-frequency
resource is the random access time-frequency resource corresponding to the SSB corresponding
to the target candidate beam.

[00154] In step 512, the network device performs a beam failure recovery for the terminal for the
first TRP.

[00155] The network device performs the beam failure recovery for the terminal according to the
target candidate beam in response to that there is a target candidate beam reported by the terminal.
For example, the target candidate beam is designated as the recovered beam. In response to that
there is no target candidate beam reported by the terminal, the network device automatically
designates a beam as the recovered beam, or the network device indicates the terminal to perform
beam management measurement and reporting, and designates the recovered beam based on a
reported result.

[00156] To sum up, in the method provided in the embodiment, in response to that the beam
failure occurs on the first TRP, the terminal sends the first random access preamble by using the
first random access time-frequency resource, and simultaneously indicates the first TRP by the
first random access time-frequency resource or the identification information, so that the network
device can accurately know that the beam failure occurs on the first TRP, and the network device
can perform the beam failure recovery for the terminal for the first TRP.

[00157] A second sending mode for the beam failure recovery request (SR-BFR)

[00158] FIG. 7 shows a flow chart showing a method for determining beam failure provided in
an embodiment of the present disclosure. The method is applied to a terminal and a network device
shown in FIG. 1 for illustration. The method includes following steps.

[00159] In step 502, the terminal determines N reference signal resource sets for beam failure
detection, and transmission/reception point (TRP) identifiers corresponding to respective
reference signal resource sets.

[00160] At least two different reference signal resource sets are included in the N reference signal
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resource sets, TRP identifiers corresponding to the at least two different reference signal resource
sets are different, and physical cell identifiers corresponding to the at least two different reference
signal resource sets are the same.

[00161] In step 504, the terminal determines that a beam failure occurs on a first TRP
corresponding to a first reference signal resource set, in response to that at least one reference
signal in the first reference signal resource set in the at least two different reference signal resource
sets satisfies a beam failure condition.

[00162] In step 506-2, the terminal sends SR-BFR to the network device on a physical uplink
control channel (PUCCH), in response to that the beam failure occurs on the first TRP.

[00163] The SR-BFR is a scheduling request (SR) for requesting beam failure recovery.

[00164] For example, the PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH
is a PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH on a cell of a
neighboring cell; or, the PUCCH is a PUCCH sent on a third TRP, which has no beam failure and
belongs to a same cell as the first TRP; or, the PUCCH is a PUCCH on a serving cell to which a
non-first TRP without beam failure belongs.

[00165] In an example, the first TRP is a TRP on a Scell. The PUCCH is a PUCCH on a cell of a
primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or, the PUCCH
is a PUCCH sent on a fourth TRP, which has no beam failure and is on a Scell to which the first
TRP belongs; or, the PUCCH is a PUCCH on another serving cell other than the Scell to which
the first TRP belongs.

[00166] In an example, the first TRP is a TRP on a PCell or a PScell. The PUCCH is a PUCCH
on a cell of a primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group;
or, the PUCCH is a PUCCH sent on a fifth TRP, which is on the PCell or the PScell to which the
first TRP belongs and has no beam failure; or, the PUCCH is a PUCCH on another serving cell
other than the PScell or the PCell to which the first TRP belongs.

[00167] In an example, the first TRP is a TRP not configured with CORESET#0 of the terminal
on a primary cell (PCell) or a primary secondary cell (PScell). The PUCCH is a PUCCH on a cell
of a primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or, the
PUCCH is a PUCCH sent on a sixth TRP, in which the sixth TRP is on the PCell or PScell to

which the first TRP belongs and has no beam failure, and the sixth TRP includes a TRP configured
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with the CORESET #0 of the terminal or a TRP not configured with the CORESET#0 of the
terminal; or, the PUCCH is a PUCCH on another serving cell other than the PScell or the PCell
to which the first TRP belongs.

[00168] In an example, the first TRP is a TRP configured with CORESET#0 of the terminal on a
primary cell (PCell) or a primary secondary cell (PScell). The PUCCH is a PUCCH on a cell of a
primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or, the PUCCH
is a PUCCH sent on a seventh TRP, in which the seventh TRP is on the PCell or PScell to which
the first TRP belongs and has no beam failure, and the seventh TRP includes a TRP not configured
with the CORESET#0 of the terminal; or, the PUCCH is a PUCCH on another serving cell other
than the PScell or the PCell to which the first TRP belongs.

[00169] In an example, the first TRP is a TRP on a neighboring cell. The PUCCH is a PUCCH
on a cell of a primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group;
or, the PUCCH is a PUCCH on a cell of a neighboring cell.

[00170] In the above-mentioned embodiment, the step 506-2 is a method for sending the SR-BFR
on the PUCCH in response to the beam failure provided by the embodiment of the present
disclosure. The step 506-2 may be performed alone, or in combination with any one of steps in
the present disclosure.

[00171] In step 507, the network device receives the SR-BFR sent on the PUCCH, and sends
resource configuration information to the terminal.

[00172] The network device determines that there is a beam failure occurs on the TRP after
receiving the SR-BFR.

[00173] The network device generates the resource configuration information for scheduling
PUSCH resources. Optionally, the resource configuration information is included in uplink (UL)
grant scheduling information, and the UL grant scheduling information is responded by the
network device based on the SR-BFR.

[00174] The network device sends the UL grant scheduling information to the terminal. The UL
grant scheduling information may be abbreviated as UL grant.

[00175] In step 509, the terminal receives resource configuration information from the network
device, in which the resource configuration information is configured to allocate physical uplink

shared channel (PUSCH) resources.
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[00176] The terminal receives the UL grant scheduling information sent by the network device,
and determines the scheduled PUSCH resource from the UL grant.

[00177] In step 511, the terminal sends identification information on the PUSCH resource, where
the identification information is configured to indicate the first TRP.

[00178] The terminal sends a media access control control element (MAC CE) on the PUSCH
resource, in which the MAC CE includes identification information, and the identification
information is configured to indicate the first TRP.

[00179] For example, the identification information includes at least one of:

[00180] a CORESET index identifier corresponding to the first TRP;

[00181] a reference signal resource set index or at least one reference signal resource index
corresponding to the first TRP;

[00182] an identifier of the first TRP; or

[00183] a cell identifier of the first TRP.

[00184] For example, the reference signal resources include at least one of: a SSB, a CSI-RS, a
PRS, a TRS, and a SRS.

[00185] In some embodiments, the first TRP includes one or more TRPs, and identification
information of each TRP of the first TRP needs to be indicated in response to that the first TRP
includes multiple TRPs. The multiple TRPs may belong to different cells, or to the same cell.
When multiple TRPs belong to the same cell, if the cell has TRPs that have no beam failure,
identification information of the multiple TRPs that have beam failure will be indicated. The
identification information of multiple TRPs that have beam failure may be indicated respectively,
or identification information of the cell may be directly indicated, in response to that beam failure
occurs on all TRPs of the cell.

[00186] In an alternative implementation, the terminal is further configured with a second
reference signal resource set configured to discover candidate beams. A candidate beam
corresponding to a reference signal is determined as a target candidate beam, in response to that
a radio link quality of the reference signal in the second reference signal resource set is greater
than a threshold. That is, the radio link quality of the reference signal corresponding to the target
candidate beam is greater than the threshold, and the reference signal is the reference signal in the

second reference signal resource set configured to discover the candidate beams. The radio link
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quality is represented by the L1-RSRP or the L1-SINR.

[00187] At this time, the terminal also sends the reference signal identifier of the target candidate
beam on the PUSCH resource. The radio link quality of the reference signal corresponding to the
target candidate beam is greater than the threshold, and the reference signal is the reference signal
in the second reference signal resource set configured to discover the candidate beams.

[00188] In step 513, the network device determines that the beam failure occurs on the first TRP
according to the identification information;

[00189] The network device receives the identification information on the PUSCH resource, and
determines that the beam failure occurs on the first TRP according to the identification information.
[00190] In step 515, the network device performs a beam failure recovery for the terminal for the
first TRP.

[00191] The network device performs the beam failure recovery for the terminal according to the
target candidate beam in response to that the PUSCH resource also includes the reference signal
identifier of the target candidate beam reported by the terminal. For example, the target candidate
beam is designated as the recovered beam. In response to that there is no target candidate beam
reported by the terminal, the network device automatically designates a beam as the recovered
beam, or the network device indicates the terminal to perform beam management measurement
and reporting, and designates the recovered beam based on a reported result.

[00192] To sum up, in the method provided in the embodiment, in response to that the beam
failure occurs on the first TRP, the terminal adopts the SR-BFR to indicate that the beam failure
occurs, and simultaneously indicates the first TRP by the identification information sent on the
PUSCH resource, so that the network device can accurately know that the beam failure occurs on
the first TRP, and the network device can perform the beam failure recovery for the terminal for
the first TRP.

[00193] FIG. 8 shows a flow chart showing a method for determining beam failure provided in
an embodiment of the present disclosure. The method is applied to a network device, and the
method includes step 802.

[00194] In step 802, configuration information is sent, in which the configuration information
configures a terminal with at least one reference signal resource set in N reference signal resource

sets for beam failure detection, and a transmission/reception point (TRP) identifier corresponding
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to each reference signal resource set in the at least one reference resource set

[00195] At least two different reference signal resource sets are included in the N reference signal
resource sets, TRP identifiers corresponding to the at least two different reference signal resource
sets are different, and physical cell identifiers corresponding to the at least two different reference
signal resource sets are the same.

[00196] In an example, the network device sends first configuration information to the terminal,
in which the first configuration information is configured to configure the N reference signal
resource sets.

[00197] In an example, the network device sends second configuration information to the terminal,
in which the second configuration information is configured to configure a first part of reference
signal resource sets in the N reference signal resource sets.

[00198] To sum up, in the method provided in the embodiment, by setting at least two reference
signal resource sets for the terminal, in which the TRP identifiers corresponding to the at least two
different reference signal resource sets are different, and the physical cell identifiers
corresponding to the at least two different reference signal resource sets are the same, when a
beam failure occurs on one TRP of multiple TRPs in the same service cell, the terminal can
accurately determine the beam failure event of the TRP and then accurately report the beam failure
determination to the base station, to avoid waste of communication resources.

[00199] FIG. 9 shows a block diagram showing an apparatus for determining beam failure
provided in an embodiment of the present disclosure. The apparatus can be implemented as a
terminal, or implemented as a part of a terminal. The apparatus includes a determining module
920.

[00200] The determining module 920 is configured to determine N reference signal resource sets
for beam failure detection, and transmission/reception point (TRP) identifiers corresponding to
respective reference signal resource sets, in which at least two different reference signal resource
sets are included in the N reference signal resource sets, TRP identifiers corresponding to the at
least two different reference signal resource sets are different, and physical cell identifiers
corresponding to the at least two different reference signal resource sets are the same.

[00201] In an alternative implementation of the present disclosure, the TRP identifier includes a

CORESET pool index, and the CORESET pool index is in one-to-one correspondence to the TRP;
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or, the TRP identifier includes a reference signal resource set index or at least one reference signal
resource index, and the reference signal resource set index is in one-to-one correspondence to the
TRP, or, the reference signal resource index is in one-to-one correspondence to the TRP; or, the
TRP identifier includes a TRP number.

[00202] In an alternative implementation of the present disclosure, the physical cell identifier
includes a physical cell identifier of a serving cell and/or a neighboring cell of the terminal.
[00203] In an alternative implementation of the present disclosure, the determining module 920
is configured to receive first configuration information from a network device, in which the first
configuration information is configured to configure the N reference signal resource sets; or, the
determining module 920 is configured to determine default N reference signal resource sets; or,
the determining module 920 is configured to receive second configuration information from the
network device, in which the second configuration information is configured to configure a first
part of reference signal resource sets in the N reference signal resource sets; and determine a
default second part of reference signal resource sets, in which the second part of reference signal
resource sets are remaining sets of the N reference signal resource sets other than the first part of
reference signal resource sets.

[00204] In an alternative implementation of the present disclosure, for each TRP of the N TRPs,
the default reference signal resource set is a reference signal resource set corresponding to a target
transmission configuration indication (TCI) state, and the target TCI state is a TCI state configured
for the terminal to monitor a physical downlink control channel (PDCCH) on a control resource
set corresponding to the TRP.

[00205] In an alternative implementation of the present disclosure, the determining module 920
is further configured to determine that a beam failure occurs on a first TRP corresponding to a
first reference signal resource set, in response to that at least one reference signal in the first
reference signal resource set in the at least two different reference signal resource sets satisfies a
beam failure condition.

[00206] In an alternative implementation of the present disclosure, the apparatus further includes
a sending module 940. The sending module 940 is configured to send a beam failure recovery
request to a network device in response to that the beam failure occurs on the first TRP.

[00207] In an alternative implementation of the present disclosure, the sending module 940 is
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further configured to send a first random access preamble on a first random access time-frequency
resource, in response to that the beam failure occurs on the first TRP, in which the first random
access preamble is configured to indicate the beam failure recovery request.

[00208] In an alternative implementation of the present disclosure, the sending module 940 is
further configured to send the first random access preamble on the first random access time-
frequency resource, in response to that the beam failure occurs on the first TRP and the first TRP
is a TRP on a primary cell (PCell); or, send the first random access preamble on the first random
access time-frequency resource, in response to that the beam failure occurs on the first TRP and
the first TRP is a TRP on a primary secondary cell (PScell).

[00209] In an alternative implementation of the present disclosure, the sending module 940 is
further configured to send the first random access preamble on the first random access time-
frequency resource, in response to that the beam failure occurs on the first TRP and the first TRP
is a TRP configured with CORESET#0 of the terminal in a primary cell (PCell); or, send the first
random access preamble on the first random access time-frequency resource, in response to that
the beam failure occurs on the first TRP and the first TRP is a TRP configured with CORESET#0
of the terminal in a primary secondary cell (PScell).

[00210] In an alternative implementation of the present disclosure, the first random access time-
frequency resource is a random access time-frequency resource corresponding to a first
synchronization signal block (SSB) sent by the first TRP. The first SSB is a reference signal
resource corresponding to a TCI state of at least one CORESET corresponding to a CORESET
pool index corresponding to the first TRP; or, the first SSB corresponds to a first channel state
information reference signal (CSI-RS), and the first CSI-RS is a reference signal resource
corresponding to a transmission configuration indication (TCI) state of at least one control
resource set CORESET corresponding to a CORESET pool index corresponding to the first TRP.
[00211] In an alternative implementation of the present disclosure, the first random access time-
frequency resource is a random access time-frequency resource corresponding to a second SSB,
and the second SSB is an SSB sent by the TRP configured with the CORESET#0.

[00212] In an alternative implementation of the present disclosure, the first random access time-
frequency resource is a random access time-frequency resource corresponding to the SSB

corresponding to a target candidate beam; and
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[00213] a radio link quality of a reference signal corresponding to the target candidate beam is
greater than a threshold, and the reference signal is a reference signal in a second reference signal
resource set configured to discover candidate beams.

[00214] In an alternative implementation of the present disclosure, the SSB corresponding to the
target candidate beam is a SSB sent by the first TRP or the second TRP.

[00215] In an alternative implementation of the present disclosure, the sending module 940 is
further configured to send identification information in a physical uplink shared channel (PUSCH)
of message A in a two-step random access procedure, in which the identification information is
configured to indicate the first TRP; or, send the identification information in the PUSCH of
message 3 in a four-step random access procedure.

[00216] In an alternative implementation of the present disclosure, the sending module 940 is
further configured to send SR-BFR to the network device on a physical uplink control channel
(PUCCH), in response to that the beam failure occurs on the first TRP, in which the SR-BFR is a
scheduling request (SR) for the beam failure recovery.

[00217] In an alternative implementation of the present disclosure, the PUCCH is a PUCCH on a
cell of a primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or,
the PUCCH is a PUCCH on a neighboring cell; or, the PUCCH is a PUCCH sent on a third TRP,
which has no beam failure and belongs to a same cell as the first TRP; or, the PUCCH is a PUCCH
on a serving cell to which a non-first TRP without beam failure belongs.

[00218] In an alternative implementation of present disclosure, the first TRP is a TRP on a
secondary cell (Scell); the PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH
is a PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH sent on a fourth TRP,
which has no beam failure and is on a Scell to which the first TRP belongs; or, the PUCCH is a
PUCCH on another serving cell other than the Scell to which the first TRP belongs.

[00219] In an alternative implementation of present disclosure, the first TRP is a TRP on a primary
cell (PCell) or a primary secondary cell (PScell); the PUCCH is a PUCCH on a cell of a primary
cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or, the PUCCH is a
PUCCH sent on a fifth TRP, which is on the PCell or the PScell to which the first TRP belongs
and has no beam failure; or, the PUCCH is a PUCCH on another serving cell other than the PScell

or the PCell to which the first TRP belongs.
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[00220] In an alternative implementation of the present disclosure, the first TRP is a TRP not
configured with CORESET#0 of the terminal on a primary cell (PCell) or a primary secondary
cell (PScell). The PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH is a
PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH sent on a sixth TRP, in
which the sixth TRP is on the PCell or PScell to which the first TRP belongs and has no beam
failure, and the sixth TRP includes a TRP configured with the CORESET #0 of the terminal or a
TRP not configured with the CORESET#0 of the terminal; or, the PUCCH is a PUCCH on another
serving cell other than the PScell or the PCell to which the first TRP belongs.

[00221] In an alternative implementation of the present disclosure, the first TRP is a TRP
configured with CORESET#0 of the terminal on a primary cell (PCell) or a primary secondary
cell (PScell). The PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH is a
PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH sent on a seventh TRP,
in which the seventh TRP is on the PCell or PScell to which the first TRP belongs and has no
beam failure, and the seventh TRP includes a TRP not configured with the CORESET#0 of the
terminal; or, the PUCCH is a PUCCH on another serving cell other than the PScell or the PCell
to which the first TRP belongs.

[00222] In an alternative implementation of the present disclosure, the first TRP is a TRP on a
neighboring cell; the PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH is a
PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH on a neighboring cell.
[00223] In an alternative implementation of the present disclosure, the apparatus further includes
a receiving module 960, and a sending module 940.

[00224] The receiving module 960 is configured to receive resource configuration information
from the network device, in which the resource configuration information is configured to allocate
a physical uplink shared channel (PUSCH) resource.

[00225] The sending module 940 is configured to send identification information on the PUSCH
resource, in which the identification information is configured to indicate the first TRP.

[00226] In an alternative implementation of the present disclosure, the resource configuration
information is included in an uplink (UL) grant, and the UL grant is responded by the network
device based on the SR-BFR.

[00227] In an alternative implementation of the present disclosure, the sending module 940 is
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configured to send a media access control control element (MAC CE) on the PUSCH resource, in
which the MAC CE includes identification information, and the identification information is
configured to indicate the first TRP.

[00228] In an alternative implementation of the present disclosure, the identification information
includes at least one of:

[00229] a CORESET index identifier corresponding to the first TRP;

[00230] a reference signal resource set index or at least one reference signal resource index
corresponding to the first TRP;

[00231] an identifier of the first TRP; or

[00232] a cell identifier of the first TRP.

[00233] In an alternative implementation of the present disclosure, the sending module 940 is
further configured to send a reference signal identifier of a target candidate beam on the PUSCH
resource, in which a radio link quality of a reference signal corresponding to the target candidate
beam is greater than a threshold, and the reference signal is a reference signal in the second
reference signal resource set configured to discover candidate beams.

[00234] FIG. 10 shows a block diagram showing an apparatus for determining beam failure
provided in an embodiment of the present disclosure. The apparatus can be implemented as a
network device, or a part of a network device. The apparatus includes a configuration module1020.
[00235] The configuration module 1020 is configured to send configuration information, in which
the configuration information configures a terminal with at least one reference signal resource set
in N reference signal resource sets for beam failure detection, and a transmission/reception point
(TRP) identifier corresponding to each reference signal resource set in the at least one reference
resource set;

[00236] in which at least two different reference signal resource sets are included in the N
reference signal resource sets, TRP identifiers corresponding to the at least two different reference
signal resource sets are different, and physical cell identifiers corresponding to the at least two
different reference signal resource sets are the same.

[00237] In an alternative implementation of the present disclosure, the configuration module 1020
is configured to send first configuration information, in which the first configuration information

is configured to configure the N reference signal resource sets; or, the configuration module 1020
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is configured to send second configuration information, in which the second configuration
information is configured to configure a first part of reference signal resource sets in the N
reference signal resource sets.

[00238] In an alternative implementation of the present disclosure, the apparatus further includes
a receiving module 1040.

[00239] The receiving module 1040 is configured to receive a beam failure recovery request sent
by the terminal, in which the beam failure recovery request is sent by the terminal in response to
that beam failure occurs on the first TRP.

[00240] In an alternative implementation of the present disclosure, the receiving module 1040 is
configured to receive a first random access preamble on a first random access time-frequency
resource, in which the first random access preamble is configured to indicate the beam failure
recovery request.

[00241] In an alternative implementation of the present disclosure, the apparatus further includes
a determining module 1060.

[00242] The determining module 1060 is configured to determine that the beam failure occurs on
the first TRP according to a first synchronization signal block (SSB) corresponding to the first
random access time-frequency resource;

[00243] in which the first SSB is a reference signal resource corresponding to a transmission
configuration indication (TCI) state of at least one control resource set (CORESET)
corresponding to a CORESET pool index corresponding to the first TRP; or, the first SSB
corresponds to a first channel state information reference signal (CSI-RS), and the first CSI-RS is
a reference signal resource corresponding to a TCI state of at least one CORESET corresponding
to a CORESET pool index corresponding to the first TRP.

[00244] In an alternative implementation of the present disclosure, the receiving module 1040 is
configured to receive identification information in a physical uplink shared channel (PUSCH) of
message A in a two-step random access procedure, and determine that the beam failure occurs on
the first TRP according to the identification information; or, the receiving module 1040 is
configured to receive the identification information in a PUSCH of message 3 in a four-step
random access procedure, and determine that the beam failure occurs on the first TRP according

to the identification information.
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[00245] In an alternative implementation of the present disclosure, the receiving module 1040 is
configured to receive SR-BFR sent on a physical uplink control channel (PUCCH), in which the
SR-BFR is an SR for requesting beam failure recovery.

[00246] In an alternative implementation of the present disclosure, the PUCCH is a PUCCH on a
cell of a primary cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or,
the PUCCH is a PUCCH on a cell of a neighboring cell; or, the PUCCH is a PUCCH sent on a
third TRP, which belongs to a same cell as the first TRP and has no beam failure; or, the PUCCH
is a PUCCH on a serving cell to which a non-first TRP without beam failure belongs.

[00247] In an alternative implementation of present disclosure, the first TRP is a TRP on a
secondary cell (Scell); the PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH
is a PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH sent on a fourth TRP,
which is on the Scell to which the first TRP belongs and has no beam failure; or, the PUCCH is a
PUCCH on another serving cell other than the Scell to which the first TRP belongs.

[00248] In an alternative implementation of present disclosure, the first TRP is a TRP on a primary
cell (PCell) or a primary secondary cell (PScell); the PUCCH is a PUCCH on a cell of a primary
cell group; or, the PUCCH is a PUCCH on a cell of a secondary cell group; or, the PUCCH is a
PUCCH sent on a fifth TRP, which is on the PCell or the PScell to which the first TRP belongs
and has no beam failure; or, the PUCCH is a PUCCH on another serving cell other than the PScell
or the PCell to which the first TRP belongs.

[00249] In an alternative implementation of the present disclosure, the first TRP is a TRP not
configured with CORESET#0 of the terminal on a primary cell (PCell) or a primary secondary
cell (PScell). The PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH is a
PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH sent on a sixth TRP, in
which the sixth TRP is on the PCell or PScell to which the first TRP belongs and has no beam
failure, and the sixth TRP includes a TRP configured with the CORESET #0 of the terminal or a
TRP not configured with the CORESET#0 of the terminal; or, the PUCCH is a PUCCH on another
serving cell other than the PScell or the PCell to which the first TRP belongs.

[00250] In an alternative implementation of the present disclosure, the first TRP is a TRP
configured with CORESET#0 of the terminal on a primary cell (PCell) or a primary secondary
cell (PScell). The PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH is a
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PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH sent on a seventh TRP,
in which the seventh TRP is on the PCell or PScell to which the first TRP belongs and has no
beam failure, and the seventh TRP includes a TRP not configured with the CORESET#0 of the
terminal; or, the PUCCH is a PUCCH on another serving cell other than the PScell or the PCell
to which the first TRP belong.

[00251] In an alternative implementation of the present disclosure, the first TRP is a TRP on a
neighboring cell; the PUCCH is a PUCCH on a cell of a primary cell group; or, the PUCCH is a
PUCCH on a cell of a secondary cell group; or, the PUCCH is a PUCCH on a neighboring cell.
[00252] In an alternative implementation of the present disclosure, the configuration module 1020
is configured to send resource configuration information to the terminal, in which the resource
configuration information is configured to allocate a physical uplink shared channel (PUSCH)
resource. The receiving module 1040 is configured to receive identification information on the
PUSCH resource. The determining module 1060 is configured to determine that the beam failure
occurs on the first TRP according to the identification information.

[00253] In an alternative implementation of the present disclosure, the resource configuration
information is included in an uplink (UL) grant, and the UL grant is responded by the network
device based on the SR-BFR.

[00254] In an alternative implementation of the present disclosure, the receiving module 1040 is
configured to receive a media access control control element (MAC CE) on the PUSCH resource,
in which the MAC CE includes the identification information.

[00255] In an alternative implementation of the present disclosure, the identification information
includes at least one of:

[00256] a CORESET pool index corresponding to the first TRP;

[00257] a reference signal resource set index or at least one reference signal resource index
corresponding to the first TRP;

[00258] an identifier of the first TRP; or

[00259] a cell identifier of the first TRP.

[00260] FIG. 11 shows a schematic structural diagram showing a terminal provided in an
exemplary embodiment of the present disclosure. The terminal includes a processor 1101, a

receiver 1102, a transmitter 1103, a memory 1104, and a bus 1105.

31



10

15

20

25

30

[00261] The processor 1101 includes one or more processing cores, and the processor 1101
executes various functional applications and information processing by running software
programs and modules.

[00262] The receiver 1102 and the transmitter 1103 may be implemented as a communication
component, which may be a communication chip.

[00263] The memory 1104 is connected with the processor 1101 via the bus 1105.

[00264] The memory 1104 may be configured to store at least one instruction, and the processor
1101 may be configured to execute the at least one instruction to implement various steps in the
above-mentioned method embodiments.

[00265] Additionally, the memory 1104 may be implemented using any type of volatile or non-
volatile memory devices, or a combination thereof. The volatile or non-volatile memory devices
include, but are not limited to, a magnetic or optical disk, an electrically erasable programmable
read-only memory (EEPROM), an erasable programmable read-only memory (EPROM)), a static
random access memory (SRAM), a read-only memory (ROM), a magnetic memory, a flash
memory, and a programmable read-only memory (PROM).

[00266] In an exemplary embodiment, there is also provided a computer-readable storage medium
having stores therein at least one instruction, at least one piece of program, a code set, or an
instruction set that, when loaded and executed by a processor, causes the method for determining
beam failure executed by a terminal provided by each of the above-mentioned method
embodiments to be implemented.

[00267] FIG. 12 shows a schematic structural diagram showing a network device provided in an
exemplary embodiment of the present disclosure. The network device includes a processor 1201,
areceiver 1202, a transmitter 1203, a memory 1204, and a bus 1205.

[00268] The processor 1201 includes one or more processing cores, and the processor 1201
executes various functional applications and information processing by running software
programs and modules.

[00269] The receiver 1202 and the transmitter 1203 may be implemented as a communication
component, which may be a communication chip.

[00270] The memory 1204 is connected with the processor 1201 via the bus 1205.

[00271] The memory 1204 may be configured to store at least one instruction, and the processor
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1201 may be configured to execute the at least one instruction to implement various steps in the
above-mentioned method embodiments.

[00272] Additionally, the memory 1204 may be implemented using any type of volatile or non-
volatile memory devices, or a combination thereof. The volatile or non-volatile memory devices
include, but are not limited to, a magnetic or optical disk, an electrically erasable programmable
read-only memory (EEPROM), an erasable programmable read-only memory (EPROM), a static
random access memory (SRAM), a read-only memory (ROM), a magnetic memory, a flash
memory, and a programmable read-only memory (PROM).

[00273] In an exemplary embodiment, there is also provided a computer-readable storage medium
having stores therein at least one instruction, at least one piece of program, a code set, or an
instruction set that, when loaded and executed by a processor, causes the method for determining
beam failure provided by each of the above-mentioned method embodiments to be implemented.
[00274] Those skilled in the art will appreciate that all or part of the steps for implementing the
above-mentioned embodiments may be performed by hardware, or may be performed by a
program that instructs the relevant hardware. The program may be stored on a computer-readable
storage medium, such as a read-only memory, a magnetic or optical disk, etc.

[00275] The above descriptions are only alternative embodiments of the present disclosure, and
are not intended to limit the present disclosure. Any modifications, equivalent replacements,
improvements, etc. made within the spirit and principles of the present disclosure shall be included

in the scope of protection of the present disclosure.
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What is claimed is:

1. A method for determining beam failure, applied to a terminal, comprising:

determining N reference signal resource sets for beam failure detection, and
transmission/reception point (TRP) identifiers corresponding to respective reference signal
resource sets, wherein at least two different reference signal resource sets are included in the N
reference signal resource sets, TRP identifiers corresponding to the at least two different reference
signal resource sets are different, and physical cell identifiers corresponding to the at least two
different reference signal resource sets are the same.

2. The method of claim 1, wherein,

a TRP identifier comprises a CORESET pool index, and the CORESET pool index is in one-
to-one correspondence to a TRP;

or,

a TRP identifier comprises a reference signal resource set index or at least one reference
signal resource index, and the reference signal resource set index is in one-to-one correspondence
to a TRP, or the reference signal resource index is in one-to-one correspondence to a TRP;

or,

a TRP identifier comprises a TRP number.

3. The method of claim 2, wherein a physical cell identifier comprises: a physical cell
identifier of a serving cell and/or a neighboring cell of the terminal.

4. The method of any one of claims 1 to 3, wherein determining the N reference signal
resource sets for the beam failure detection comprises:

receiving first configuration information from a network device, wherein the first
configuration information is configured to configure the N reference signal resource sets;

or,

determining default N reference signal resource sets;

or,

receiving second configuration information from a network device, wherein the second
configuration information is configured to configure a first part of reference signal resource sets
in the N reference signal resource sets; and determining a default second part of reference signal

resource sets, wherein the second part of reference signal resource sets are remaining sets of the
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N reference signal resource sets other than the first part of reference signal resource sets.

5. The method of claim 4, wherein,

for each TRP of the N TRPs, the default reference signal resource set is a reference signal
resource set corresponding to a target transmission configuration indication (TCI) state, and the
target TCI state is a TCI state configured for the terminal to monitor a physical downlink control
channel (PDCCH) on a control resource set corresponding to the TRP.

6. The method of any one of claims 1 to 3, further comprising:

determining that a beam failure occurs on a first TRP corresponding to a first reference signal
resource set, in response to that at least one reference signal in the first reference signal resource
set in the at least two different reference signal resource sets satisfies a beam failure condition.

7. The method of claim 6, further comprising:

sending a beam failure recovery request to a network device in response to that the beam
failure occurs on the first TRP.

8. The method of claim 7, wherein sending the beam failure recovery request to the network
device in response to that the beam failure occurs on the first TRP comprises:

sending a first random access preamble on a first random access time-frequency resource, in
response to that the beam failure occurs on the first TRP, wherein the first random access preamble
is configured to indicate the beam failure recovery request.

9. The method of claim 8, wherein sending the first random access preamble on the first
random access time-frequency resource, in response to that the beam failure occurs on the first
TRP, comprises:

sending the first random access preamble on the first random access time-frequency resource,
in response to that the beam failure occurs on the first TRP and the first TRP is a TRP on a primary
cell (PCell);

or,

sending the first random access preamble on the first random access time-frequency resource,
in response to that the beam failure occurs on the first TRP and the first TRP is a TRP on a primary
secondary cell (PScell).

10. The method of claim 8, wherein sending the first random access preamble on the first

random access time-frequency resource in response to that the beam failure occurs on the first
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TRP comprises:

sending the first random access preamble on the first random access time-frequency resource,
in response to that the beam failure occurs on the first TRP and the first TRP is a TRP configured
with CORESET#0 of the terminal in a primary cell (PCell);

or,

sending the first random access preamble on the first random access time-frequency resource,
in response to that the beam failure occurs on the first TRP and the first TRP is a TRP configured
with CORESET#0 of the terminal in a primary secondary cell (PScell).

11. The method of claim 9 or 10, wherein the first random access time-frequency resource is
a random access time-frequency resource corresponding to a first synchronization signal block
(SSB) sent by the first TRP.

12. The method of claim 11, wherein,

the first SSB is a reference signal resource corresponding to a TCI state of at least one
CORESET corresponding to a CORESET pool index corresponding to the first TRP;

or,

the first SSB corresponds to a first channel state information reference signal (CSI-RS), and
the first CSI-RS is a reference signal resource corresponding to a transmission configuration
indication (TCI) state of at least one control resource set CORESET corresponding to a CORESET
pool index corresponding to the first TRP.

13. The method of claim 9, wherein the first random access time-frequency resource is a
random access time-frequency resource corresponding to a second SSB, and the second SSB is
an SSB sent by a TRP configured with the CORESET#0 of the terminal.

14. The method of claim 9 or 10, wherein the first random access time-frequency resource is
a random access time-frequency resource corresponding to a SSB corresponding to a target
candidate beam; and

aradio link quality of a reference signal corresponding to the target candidate beam is greater
than a threshold, and the reference signal is a reference signal in a second reference signal resource
set configured to discover candidate beams.

15. The method of claim 14, wherein the SSB corresponding to the target candidate beam is

a SSB sent by the first TRP or the second TRP.
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16. The method of claim 13, further comprising:

sending identification information in a physical uplink shared channel (PUSCH) of message
A in a two-step random access procedure, wherein the identification information is configured to
indicate the first TRP;

or,

sending identification information in a PUSCH of message 3 in a four-step random access
procedure.

17. The method of claim 7, wherein sending the beam failure recovery request to the network
device in response to that the beam failure occurs on the first TRP comprises:

sending SR-BFR to the network device in a physical uplink control channel (PUCCH), in
response to that the beam failure occurs on the first TRP, wherein the SR-BFR is a scheduling
request (SR) for requesting beam failure recovery.

18. The method of claim 17, wherein,

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH on a neighboring cell;

or,

the PUCCH is a PUCCH sent on a third TRP, which has no beam failure and belongs to a
same cell as the first TRP;

or,

the PUCCH is a PUCCH on a serving cell to which a non-first TRP without beam failure
belongs.

19. The method of claim 17, wherein the first TRP is a TRP on a secondary cell (Scell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a fourth TRP, which has no beam failure and is on a Scell
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to which the first TRP belongs;

or,

the PUCCH is a PUCCH on another serving cell other than the Scell to which the first TRP

belongs.

20. The method of claim 17, wherein the first TRP is a TRP on a primary cell (PCell) or a
primary secondary cell (PScell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a fifth TRP, which is on the PCell or the PScell to which
the first TRP belongs and has no beam failure;

or,

the PUCCH is a PUCCH on another serving cell other than the PScell or the PCell to which
the first TRP belongs.

21. The method of claim 17, wherein the first TRP is a TRP not configured with CORESET#0
of the terminal on a primary cell (PCell) or a primary secondary cell (PScell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a sixth TRP, in which the sixth TRP is on the PCell or PScell
to which the first TRP belongs and has no beam failure, and the sixth TRP comprises a TRP
configured with the CORESET #0 of the terminal or a TRP not configured with the CORESET#0
of the terminal.

22. The method of claim 17, wherein the first TRP is a TRP configured with CORESET#0
of the terminal on a primary cell (PCell) or a primary secondary cell (PScell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

38



10

15

20

25

30

or,

the PUCCH is a PUCCH sent on a seventh TRP, in which the seventh TRP is on the PCell or
PScell to which the first TRP belongs and has no beam failure, and the seventh TRP comprises a
TRP not configured with the CORESET#0 of the terminal.

23. The method of claim 17, wherein the first TRP is a TRP on a neighboring cell;

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH on a neighboring cell.

24. The method of claim 17, further comprising:

receiving resource configuration information from the network device, wherein the resource
configuration information is configured to allocate a physical uplink shared channel (PUSCH)
resource;

sending identification information on the PUSCH resource, wherein the identification
information is configured to indicate the first TRP.

25. The method of claim 24, wherein the resource configuration information is included in
an uplink (UL) grant, and the UL grant is responded by the network device based on the SR-BFR.

26. The method of claim 24, wherein sending the identification information on the PUSCH
resources, wherein the identification information is configured to indicate the first TRP, comprises:

sending a media access control control element (MAC CE) on the PUSCH resource, wherein
the MAC CE includes identification information, and the identification information is configured
to indicate the first TRP.

27. The method of claim 17, or 24, or 26, wherein the identification information comprises
at least one of:

a CORESET pool index corresponding to the first TRP;

a reference signal resource set index or at least one reference signal resource index
corresponding to the first TRP;

an identifier of the first TRP; or

a cell identifier of the first TRP.
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28. The method of claim 17, further comprising:

sending a reference signal identifier of a target candidate beam on the PUSCH resource,
wherein a radio link quality of a reference signal corresponding to the target candidate beam is
greater than a threshold, and the reference signal is a reference signal in the second reference
signal resource set configured to discover candidate beams.

29. A method for determining beam failure, applied to a network device, comprising:

sending configuration information, wherein the configuration information configures a
terminal with at least one reference signal resource set in N reference signal resource sets for beam
failure detection, and a transmission/reception point (TRP) identifier corresponding to each
reference signal resource set in the at least one reference resource set;

wherein at least two different reference signal resource sets are included in the N reference
signal resource sets, TRP identifiers corresponding to the at least two different reference signal
resource sets are different, and physical cell identifiers corresponding to the at least two different
reference signal resource sets are the same.

30. The method of claim 29, wherein sending the configuration information comprises:

sending first configuration information, wherein the first configuration information is
configured to configure the N reference signal resource sets;

or,

sending second configuration information, wherein the second configuration information is
configured to configure a first part of reference signal resource sets in the N reference signal
resource sets.

31. The method of claim 29, further comprising:

receiving a beam failure recovery request sent by the terminal, wherein the beam failure
recovery request is sent by the terminal in response to that beam failure occurs on the first TRP.

32. The method of claim 31, wherein receiving the beam failure recovery request sent by the
terminal comprises:

receiving a first random access preamble on a first random access time-frequency resource,
wherein the first random access preamble is configured to indicate the beam failure recovery
request.

33. The method of claim 32, further comprising:
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determining that the beam failure occurs on the first TRP according to a first synchronization
signal block (SSB) corresponding to the first random access time-frequency resource;

wherein the first SSB is a reference signal resource corresponding to a transmission
configuration indication (TCI) state of at least one control resource set (CORESET)
corresponding to a CORESET pool index corresponding to the first TRP; or, the first SSB
corresponds to a first channel state information reference signal (CSI-RS), and the first CSI-RS is
a reference signal resource corresponding to a TCI state of at least one CORESET corresponding
to a CORESET pool index corresponding to the first TRP.

34. The method of claim 32, further comprising:

receiving identification information in a physical uplink shared channel (PUSCH) of
message A in a two-step random access procedure, and determining that the beam failure occurs
on the first TRP according to the identification information;

or,

receiving the identification information in a PUSCH of message 3 in a four-step random
access procedure, and determining that the beam failure occurs on the first TRP according to the
identification information.

35. The method of claim 34, wherein receiving the beam failure recovery request sent by the
terminal comprises:

receiving SR-BFR sent on a physical uplink control channel (PUCCH), wherein the SR-BFR
is an SR for requesting beam failure recovery.

36. The method of claim 35, wherein,

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH on a cell of a neighboring cell;

or,

the PUCCH is a PUCCH sent on a third TRP, which belongs to a same cell as the first TRP
and has no beam failure;

or,
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the PUCCH is a PUCCH on a serving cell to which a non-first TRP without beam failure
belongs.

37. The method of claim 35, wherein the first TRP is a TRP on a secondary cell (Scell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a fourth TRP, which is on the Scell to which the first TRP
belongs and has no beam failure;

or,

the PUCCH is a PUCCH on another serving cell other than the Scell to which the first TRP

belongs.

38. The method of claim 35, wherein the first TRP is a TRP on a primary cell (PCell) or a
primary secondary cell (PScell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a fifth TRP, which is on the PCell or the PScell to which
the first TRP belongs and has no beam failure;

or,

the PUCCH is a PUCCH on another serving cell other than the PScell or the PCell to which
the first TRP belongs.

39. The method of claim 17, wherein the first TRP is a TRP not configured with CORESET#0
of the terminal on a primary cell (PCell) or a primary secondary cell (PScell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a sixth TRP, in which the sixth TRP is on the PCell or PScell
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to which the first TRP belongs and has no beam failure, and the sixth TRP comprises a TRP
configured with the CORESET #0 of the terminal or a TRP not configured with the CORESET#0
of the terminal.

40. The method of claim 17, wherein the first TRP is a TRP configured with CORESET#0
of the terminal on a primary cell (PCell) or a primary secondary cell (PScell);

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH sent on a seventh TRP, in which the seventh TRP is on the PCell or
PScell to which the first TRP belongs and has no beam failure, and the seventh TRP comprises a
TRP not configured with the CORESET#0 of the terminal.

41. The method of claim 35, wherein the first TRP is a TRP on a neighboring cell;

the PUCCH is a PUCCH on a cell of a primary cell group;

or,

the PUCCH is a PUCCH on a cell of a secondary cell group;

or,

the PUCCH is a PUCCH on a cell of a neighboring cell.

42. The method of claim 35, further comprising:

sending resource configuration information to the terminal, wherein the resource
configuration information is configured to allocate a physical uplink shared channel (PUSCH)
resource;

receiving identification information on the PUSCH resource; and

determining that the beam failure occurs on the first TRP according to the identification
information.

43. The method of claim 42, wherein the resource configuration information is included in
an uplink (UL) grant, and the UL grant is responded by the network device based on the SR-BFR.

44. The method of claim 43, wherein receiving the identification information on the PUSCH
resource, wherein the identification information is configured to indicate the first TRP, comprises:

receiving a media access control control element (MAC CE) on the PUSCH resource,
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wherein the MAC CE includes the identification information.

45. The method of claim 34, or 42, or 44, wherein the identification information comprises
at least one of:

a CORESET pool index corresponding to the first TRP;

a reference signal resource set index or at least one reference signal resource index
corresponding to the first TRP;

an identifier of the first TRP; or

a cell identifier of the first TRP.

46. An apparatus for determining beam failure, comprising:

a determining module, configured to determine N reference signal resource sets for beam
failure detection, and transmission/reception point (TRP) identifiers corresponding to respective
reference signal resource sets, wherein at least two different reference signal resource sets are
included in the N reference signal resource sets, TRP identifiers corresponding to the at least two
different reference signal resource sets are different, and physical cell identifiers corresponding to
the at least two different reference signal resource sets are the same.

47. An apparatus for determining beam failure, comprising:

a configuration module, configured to send configuration information, wherein the
configuration information configures a terminal with at least one reference signal resource set in
N reference signal resource sets for beam failure detection, and a transmission/reception point
(TRP) identifier corresponding to each reference signal resource set in the at least one reference
resource set;

wherein at least two different reference signal resource sets are included in the N reference
signal resource sets, TRP identifiers corresponding to the at least two different reference signal
resource sets are different, and physical cell identifiers corresponding to the at least two different
reference signal resource sets are the same.

48. A terminal, comprising:

a processor;

a transceiver connected to the processor; and

a memory for storing executable instructions of the processor;

wherein the processor is configured to load and execute the executable instructions to
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implement the method for determining beam failure of any one of claims 1 to 28.

49. A network device, comprising:

a processor;

a transceiver connected to the processor; and

a memory for storing executable instructions of the processor;

wherein the processor is configured to load and execute the executable instructions to
implement the method for determining beam failure of any one of claims 29 to 45.

50. A computer-readable storage medium having stored therein executable programs that,
when loaded and executed by a processor, cause the method for determining beam failure of any
one of claims 1 to 28, or the method for determining beam failure of any one of claims 29 to 45

to be implemented.
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