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INFORMATION TRANSMISSION METHOD AND DEVICE

TECHNICAL FIELD

[0001] This application relates to the field of communications technologies, and

in particular, to an information transmission method and a device.

BACKGROUND

[0002] In a high band communications system, a wavelength of a radio signal is
short, and therefore, communication is likely to be interrupted due to signal being
blocked, user equipment (User Equipment, UE) movement, or the like. In this case,
if radio link reestablishment in the conventional art is used, more time is consumed.
[0003] The problem is solved in the conventional art mainly by introducing a
beam failure recovery (Beam Failure Recovery, BFR) mechanism. Specifically, for a
secondary cell (Secondary cell, Scell) BFR mechanism, UE transmits a beam failure
recovery request to a network device, and after receiving the beam failure recovery
request, the network device transmits a response message to the beam failure
recovery request to the UE.

[0004] However, there is no specification in the conventional art on when to use
a new beam (new beam) indicated in the beam failure recovery request to transmit

an uplink/downlink channel or signal.

SUMMARY

[0005] Embodiments of this application provide an information transmission
method and a device, to resolve a problem in the conventional art that no

specification on a timing of using a new beam indicated in a beam failure recovery
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request results in that UE and a network device have an inconsistent understanding
on beam information of channels or signals.

[0006] According to a first aspect, an embodiment of this application provides
an information transmission method, where the method includes: receiving a
response message to a beam failure recovery request from a network device;
determining, based on a first beam indicated in the beam failure recovery request,
target beam information; and transmitting, within a first predetermined time period,
first information by using the target beam information; where a start point of the first
predetermined time period is: a time at which UE receives the response message, or
a time after a first duration following reception of the response message by the UE;
the first duration is associated with a target subcarrier spacing; and the target
subcarrier spacing includes: a first subcarrier spacing corresponding to a first carrier
on which the response message is located, and/or a second subcarrier spacing
corresponding to a second carrier on which the first information is located.

[0007] According to a second aspect, an embodiment of this application
provides an information transmission method, where the method includes:
transmitting a response message to a beam failure recovery request to UE;
determining, based on a first beam indicated in the beam failure recovery request,
target beam information; and transmitting, within a second predetermined time
period, first information by using the target beam information; where a start point of
the second predetermined time period is: a time at which a network device transmits
the response message, or a time after a second duration following transmission of
the response message by the network device; the second duration is associated with
a target subcarrier spacing; and the target subcarrier spacing includes: a first
subcarrier spacing corresponding to a first carrier on which the response message is
located, and/or a second subcarrier spacing corresponding to a second carrier on
which the first information is located.

[0008] According to a third aspect, an embodiment of this application provides
UE, including: a transmission module, configured to receive a response message to a
beam failure recovery request from a network device; and a determining module,
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configured to determine, based on a first beam indicated in the beam failure
recovery request, target beam information; where the transmission module is
configured to transmit, within a first predetermined time period, first information by
using the target beam information determined by the determining module; where a
start point of the first predetermined time period is: a time at which UE receives the
response message, or a time after a first duration following reception of the response
message by the UE; the first duration is associated with a target subcarrier spacing;
and the target subcarrier spacing includes: a first subcarrier spacing corresponding to
a first carrier on which the response message is located, and/or a second subcarrier
spacing corresponding to a second carrier on which the first information is located.
[0009] According to a fourth aspect, an embodiment of this application provides
a network device, including: a transmission module, configured to transmit a
response message to a beam failure recovery request to UE; and a determining
module, configured to determine, based on a first beam indicated in the beam failure
recovery request, target beam information; where the transmission module is
configured to transmit, within a second predetermined time period, first information
by using the target beam information determined by the determining module, where
a start point of the second predetermined time period is: a time at which the network
device transmits the response message, or a time after a second duration following
transmission of the response message by the network device; the second duration is
associated with a target subcarrier spacing; and the target subcarrier spacing includes:
a first subcarrier spacing corresponding to a first carrier on which the response
message is located, and/or a second subcarrier spacing corresponding to a second
carrier on which the first information is located.

[0010] According to a fifth aspect, an embodiment of this application provides
UE, including a processor, a memory, and a computer program stored in the memory
and capable of running on the processor, where when the computer program is
executed by the processor, the steps of the information transmission method

according to the first aspect are implemented.
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[0011] According to a sixth aspect, an embodiment of this application provides a
network device, including a processor, a memory, and a computer program stored in
the memory and capable of running on the processor, where when the computer
program is executed by the processor, the steps of the information transmission
method according to the second aspect are implemented.

[0012] According to a seventh aspect, an embodiment of this disclosure provides
a computer-readable storage medium, where the computer-readable storage medium
stores a computer program, and when the computer program is executed by a
processor, the steps of the foregoing information transmission method are
implemented.

[0013] In the embodiments of this application, after receiving a response
message to a beam failure recovery request from a network device, UE may
determine, based on a first beam indicated in the beam failure recovery request,
target beam information, and transmit, within a first predetermined time period, first
information (a channel or a signal) by using the target beam information, where a
start point of the first predetermined time period is: a time at which the UE receives
the response message, or a time after a first duration following reception of the
response message by the UE; and the first duration is associated with a target
subcarrier spacing. In this way, a time period of using the beam indicated in the
beam failure recovery request is defined, so that the network device and the UE can
have a consistent understanding of the beam information of channels or signals,

thereby ensuring correct transmission of the channels or signals.

BRIEF DESCRIPTION OF DRAWINGS

[0014] FIG. 1 is a possible schematic structural diagram of a communications
system according to an embodiment of this application;
[0015] FIG. 2 is a schematic flowchart of an information transmission method

according to an embodiment of this application;
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[0016] FIG. 3 is a schematic structural diagram of UE according to an
embodiment of this application;

[0017] FIG. 4 is a first schematic structural diagram of a network device
according to an embodiment of this application;

[0018] FIG. 5 is a schematic structural diagram of a terminal device according to
an embodiment of this application; and

[0019] FIG. 6 is a second schematic structural diagram of a network device

according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0020] The following clearly and completely describes the technical solutions in
the embodiments of this application with reference to the accompanying drawings in
the embodiments of this application. Apparently, the described embodiments are
some rather than all of the embodiments of this application. All other embodiments
obtained by a person of ordinary skill in the art based on the embodiments of this
application without creative efforts shall fall within the protection scope of this
application.

[0021] For ease of understanding, the following describes some of the terms
included in the embodiments of this application.

[0022] 1. SCell BFR mechanism

[0023] The SCell BFR mechanism introduced in 3GPP Release 16 is mainly
used for a multi-carrier scenario (which may be understood as carrier aggregation
CA, where there are a plurality of carriers (carrier) or a plurality of component
carriers CC or a plurality of cells (cell)), where there are one primary cell (for
example, a primary cell (Primary cell, PCell) in a master cell group (master cell
group, MCQG), or a primary secondary cell (Primary secondary cell, PSCell) in a
secondary cell group (secondary cell group, SCG)) and at least one Scell.

[0024] (1) Use scenario: a Scell with downlink and uplink; a Scell with

downlink only; and a Pcell in FR1 or FR2 (frequency range, FR).
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[0025] (2) SCell BFD reference signal (Reference Signal, RS):

Periodic 1-port channel state information (Channel State Information,
CSI) reference signal (CSI Reference Signal, CSI-RS);

A measurement result is based on a hypothetical block error rate
(hypothetical BLER);

For an explicit configuration, a BFD RS is located on a current CC
(current CC);

For an implicit configuration, a BFD RS may be located on an active
(active) bandwidth part (Bandwidth Part, BWP) of a current CC or another CC
(another CC);

A BLER threshold (BLER threshold) for SCell BFD is a default value of
rlmInSyncOutOfSyncThreshold;

An R15 BFD procedure is reused, that is, the BFD is performed per
SCell; and

Up to 2 BFD RSs for per BWP is supported without introducing
additional UE capability (capability).

[0026] (3) DL RS for new beam identification:

A DL RS for new beam identification may be based on an SSB and a
CSI-RS for BM;

A DL RS for new beam identification may be transmitted on an active
BWP, where the BWP belongs to a CC that is configured to monitor BFR, or is on
another CC on a same band;

A new beam identification threshold (New beam identification threshold)
is based on an L1-reference signal received power (L1-reference signal received
power, L1-RSRP);

When the SCell BFR and the RS for new beam identification are
configured, a threshold for new beam identification is always configured,

If one SCell fails, when no L1-RSRP of a new beam is higher than the
configured threshold, for new beam information reporting, UE reports no new beam

identified for the Scell;
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The maximum number of RSs for new beam identification in each BWP
1s 64;

A range of threshold for SCell new beam identification is based on a
range specified in RSRP-Range; and

If the SCell BFR is configured, a new beam RS must be configured.
[0027] (4) Beam failure recovery request (Beam failure recovery request,
BFRQ)

BFRQ transmission condition: If UE declares beam failure, the UE
transmits a BFRQ to a network;

For SCell with DL only, the UE reports UE failed CC index(es) and new
beam information (if present) by PUSCH or PUCCH. If a new candidate beam RS
and a corresponding threshold are configured, and at least channel quality of the new
beam is greater than or equal to the threshold, the UE reports new beam information
during BFR. The UE reports a beam index of only one beam for one SCell.

A dedicated SR-like PUCCH resource on a PCell or PSCell is used to
trigger a PUSCH for transmission of a BFRQ.

A PUCCH-BFR may be configured with PUCCH format 0 or PUCCH
format 1.

When the PUCCH-BFR collides with an SRS, the SRS is dropped.

For eMBB, when the PUCCH-BFR collides with other PUCCHs
(carrying no SR), dropping/multiplexing rules for collision handling between SRs
and other PUCCHs in R15 is reused.

[0028] (5) Beam failure recovery response (beam failure recovery response,
BFRR)

A BFRR to step 2 MAC CE is used for a normal uplink grant (normal
uplink grant) to schedule a new transmission. The scheduled new transmission uses
a same hybrid automatic repeat request (Hybrid Automatic Repeat reQuest, HARQ)
process as a physical uplink shared channel (Physical Uplink Shared Channel,
PUSCH) carrying the step 2 MAC CE. The procedure is the same as normal "ACK"
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for PUSCH. When the UE received a BFRR to step 2, the UE may consider that the
BFR procedure is finished.

A response to a PUCCH-BFR may be a cell radio network temporary
identifier (Cell RNTI, C-RNTI)/modulation and coding scheme-cell radio network
temporary identifier (Modulation and coding scheme-C-RNTI, MCS-C-RNTTI)
corresponding to a normal uplink grant.

[0029] 2. In the conventional art, the SCell BFR mechanism has the following
problems: after the UE received the BFRR, which beam is used for transmission of
each downlink/uplink channel and signal, and when the determined beam is used for
transmission the downlink/uplink channels and signals. To be specific, in the
conventional art, a timing of using the new beam indicated in the BFRQ is not
specified.

[0030] To resolve this problem, in the information transmission method, the UE,
and the network device provided in the embodiments of this application, after
receiving the BFRR from the network device, the UE may determine, based on the
new beam indicated in the BFRQ, the target beam information, and transmit, within
a predetermined time period, first information (a channel or a signal) by using the
target beam information, where a start point of the predetermined time period is: a
time at which the UE received the BFRR, or a time after a target duration following
reception of the BFRR by the UE, and the target duration is associated with a target
subcarrier spacing. In this way, a time period of using the new beam indicated in the
BFRQ is defined, so that the network device and the UE can have a consistent
understanding of the beam information of channels or signals, thereby ensuring
correct transmission of the channels or signals.

[0031] 3. Other terms

[0032] It should be noted that "/" in this specification represents or, for example,
A/B may represent A or B; and that the term "and/or" in this specification describes
only an association relationship for describing associated objects and represents that
three relationships may exist, for example, A and/or B may represent the following
three cases: Only A exists, both A and B exist, and only B exists.

8
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[0033] It should be noted that, for ease of clear description of the technical
solutions of the embodiments of this application, in the embodiments of this
application, the words "first," "second", and the like are used to distinguish the same
items or similar items having substantially the same functions or roles, and those
skilled in the art can understand that the words "first," "second", and the like do not
constitute any limitation on a quantity and an execution order. For example, a first
carrier and a second carrier are used to distinguish different carriers, but not to
describe a specific order of the carriers.

[0034] It should be noted that, in the embodiments of this application, words
such as "an example" or "for example" are used to represent an example, an instance,
or an illustration. Any embodiment or design scheme described as "an example" or
"for example" in the embodiments of this application should not be construed as
being more preferred or advantageous than other embodiments or design schemes.
Specifically, the terms such as "an example" or "for example" are used to present
related concepts in a specific manner.

[0035] It should be noted that, in this embodiment of this application, "of (of)",
"corresponding or relevant (corresponding or relevant)", and "corresponding
(corresponding)" may be interchangeably used sometimes. It should be noted that
expressed meanings are consistent when differences are not emphasized. In the
embodiments of this application, "a plurality of" means at least two.

[0036] The following describes the technical solutions provided in this
application with reference to the accompanying drawings.

[0037] The technical solutions provided in this application can be applied to
various communications systems, such as a 5G communications system, a future
evolved system, or a plurality of communication fusion systems. A plurality of
application scenarios may be included, such as machine to machine (Machine to
Machine, M2M), D2M, macro-micro communications, enhanced mobile Internet
(enhance Mobile Broadband, eMBB), ultra reliable and low latency communications
(ultra Reliable & Low Latency Communication, uRLLC), and massive machine type
communications (Massive Machine Type Communication, mMTC). These scenarios

9
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include, but are not limited to, scenarios such as communication between terminal
devices, communication between network devices, or communication between a
network device and a terminal device. The embodiments of this application can be
applied to communication between a network device and a terminal device, or
communication between terminal devices, or communication between network
devices in a 5G communications system.

[0038] FIG. 1 is a possible schematic structural diagram of a communications
system related in an embodiment of this application. As shown in FIG. 1, the
communications system includes at least one network device 100 (only one is shown
in FIG. 1) and one or more UEs 200 connected to each network device 100.

[0039] The network device 100 may be a base station, a core network device, a
transmission and reception point (Transmission and Reception Point, TRP), a relay
station, an access point, or the like. The network device 100 may be a base
transceiver station (Base Transceiver Station, BTS) in a global system for mobile
communications (Global System for Mobile communication, GSM) or code division
multiple access (Code Division Multiple Access, CDMA) network, may be an NB
(NodeB) in wideband code division multiple access (Wideband Code Division
Multiple Access, WCDMA), or may be an eNB or eNodeB (evolved NodeB) in LTE.
The network device 100 may alternatively be a wireless controller in a cloud radio
access network (Cloud Radio Access Network, CRAN) scenario. The network
device 100 may alternatively be a network device in a 5G communications system
or a network device in a future evolved network. However, the use of words does
not constitute any limitation on this application.

[0040] The UE 200 may be a terminal device, and the terminal device may be a
wireless terminal device or a wired terminal device. The wireless terminal device
may be a device that provides voice and/or other service data connectivity to a user,
a handheld device having a wireless communication function, a computing device or
other processing devices connected to a wireless modem, an in-vehicle device, a
wearable device, a terminal device in a future 5G network, a terminal device in a
future evolved PLMN network, or the like. The wireless terminal device may

10
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communicate with one or more core networks through a radio access network
(Radio Access Network, RAN). The wireless terminal device may be a mobile
terminal device, such as a mobile phone (also referred to as a "cellular" phone) and a
computer provided with a mobile terminal device, for example, may be a portable
mobile apparatus, a pocket-sized mobile apparatus, a handheld mobile apparatus, a
computer built-in mobile apparatus, or an in-vehicle mobile apparatus that
exchanges voice and/or data with the radio access network, and a device such as a
personal communications service (Personal Communication Service, PCS) phone, a
cordless telephone set, a session initiation protocol (Session Initiation Protocol, SIP)
phone, a wireless local loop (Wireless Local Loop, WLL) station, or a personal
digital assistant (Personal Digital Assistant, PDA). The wireless terminal device may
also be a mobile device, a UE terminal device, an access terminal device, a wireless
communications device, a terminal device unit, a terminal device station, a mobile
station (Mobile Station), a mobile (Mobile), a remote station (Remote Station), a
remote terminal unit, a remote terminal (Remote Terminal), a subscriber unit
(Subscriber Unit), a subscriber station (Subscriber Station), a user agent (User
Agent), a terminal device apparatus, or the like. In an example, in this embodiment
of this application, FIG. 1 shows a mobile phone as an example of a terminal device.
[0041] FIG. 2 shows a schematic flowchart of an information transmission
method according to an embodiment of this application. As shown in FIG. 2, the
information transmission method may include following step 201 to step 206.

[0042] Step 201: A network device transmits a response message to a beam
failure recovery request to UE.

[0043] The beam failure recovery request in this embodiment of this application
may be a BFRQ, and the response message to the beam failure recovery request in
this embodiment of this application may be a BFRR.

[0044] Step 202: The UE receives the response message to the beam failure
recovery request from the network device.

[0045] Step 203: The UE determines, based on a first beam indicated in the
beam failure recovery request, target beam information.

11
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[0046] Step 204: The network device determines, based on a first beam
indicated in the beam failure recovery request, target beam information.

[0047] It should be noted that there is no definite sequence between the
foregoing step 203 and step 204. For example, step 203 may be performed before
step 204, or step 204 may be performed before step 203, or step 203 and step 204
may be simultaneously performed. This is not limited in this embodiment of this
application.

[0048] Step 205: The UE transmits, within a first predetermined time period,
first information by using the target beam information.

[0049] In this embodiment of this application, a start point of the first
predetermined time period is: a time at which the UE receives the response message
to the beam failure recovery request, or a time after a first duration following
reception of the response message to the beam failure recovery request by the UE.
The first duration is associated with a target subcarrier spacing. The target subcarrier
spacing includes: a first subcarrier spacing corresponding to a first carrier on which
the response message to the beam failure recovery request is located, and/or a
second subcarrier spacing corresponding to a second carrier on which the first
information is located.

[0050] Optionally, in this embodiment of this application, an end point of the
first predetermined time period is: a time at which the UE receives second
information configured or reconfigured by the network device by using radio
resource control RRC signaling, or a time at which the UE receives second
information activated by the network device by using a MAC CE command, or a
time at which the UE receives second information indicated by the network device
by using downlink control information DCI signaling, or a time after the UE
transmits feedback information of second information to the network device; where
the second information is transmission configuration indicator (Transmission
Configuration Indicator, TCI) state information or spatial relation information

(spatial relation information) of the first information.
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[0051] Optionally, in this embodiment of this application, the solution provided
in the foregoing embodiment of this application further includes the following step
Al or step A2 or step A3.

[0052] Step Al: The UE determines, based on the first subcarrier spacing, the
first duration.

[0053] Step A2: The UE determines, based on the second subcarrier spacing, the
first duration.

[0054] Step A3: The UE determines, based on a third subcarrier spacing, the first
duration.

[0055] The third subcarrier spacing is the larger one of the first subcarrier
spacing and the second subcarrier spacing, or the third subcarrier spacing is the
smaller one of the first subcarrier spacing and the second subcarrier spacing.

[0056] Further, optionally in this embodiment of this application, the step Al
may include the following: in a case that the first carrier is on an FR2 band and that
the second carrier is on an FR1 band, determining, by the UE based on the first
subcarrier spacing, the first duration; or in a case that both the first carrier and the
second carrier are on the FR2 band, determining, by the UE based on the first
subcarrier spacing, the first duration.

[0057] Further, optionally in this embodiment of this application, the step A2
may include the following: in a case that the first carrier is on an FR1 band and that
the second carrier is on an FR2 band, determining, by the UE based on the second
subcarrier spacing, the first duration; or in a case that both the first carrier and the
second carrier are on the FR2 band, determining, by the UE based on the second
subcarrier spacing, the first duration.

[0058] For example, when the first carrier is on the FR1 band and the second
carrier is on the FR2 band, the UE determines, based on the second subcarrier
spacing corresponding to the second carrier, the first duration; or when the first
carrier and the second carrier are different carriers on the FR2 band, the UE
determines, based on the second subcarrier spacing or the first subcarrier spacing,
the first duration, where the first carrier and the second carrier may be on different
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bands or a same band in FR2; or when both the first carrier and the second carrier
are same carriers on a same FR2 band, the UE may select any one of the first
subcarrier spacing and the second subcarrier spacing to determine the first duration.
[0059] Step 206: The network device transmits, within a second predetermined
time period, first information by using the target beam information.

[0060] In this embodiment of this application, the first information includes a
channel or a signal.

[0061] In this embodiment this application, the first information may be uplink
information, or may be downlink information.

[0062] In this embodiment of this application, an execution sequence of the step
205 and the step 206 is determined by the first information.

[0063] In an example, if the first information is downlink information, the step
206 is transmitting the downlink information by the network device using the target
beam information within the second predetermined time period, and correspondingly,
the step 205 is receiving the downlink information by the UE using the target beam
information within the first predetermined time period. If the first information is
uplink information, the step 205 is transmitting the uplink information by the UE
using the target beam information within the first predetermined time period, and
correspondingly, the step 206 is receiving the uplink information by the network
device using the target beam information within the second predetermined time
period.

[0064] Optionally, in this embodiment of this application, the first information
includes at least one of the following: a PDCCH on a CORESET, a physical
downlink shared channel (Physical Downlink Shared Channel, PDSCH), a physical
uplink control channel (Physical Uplink Control Channel, PUCCH) or a physical
uplink shared channel (Physical Uplink Shared Channel, PUSCH), a CSI-RS, and a
sounding reference signal (Sounding Reference Signal, SRS).

[0065] Further, optionally, the CSI-RS is used for beam failure detection or CSI
measurement; or a higher-layer parameter usage of a resource set (resource set) to
which an SRS resource of the SRS belongs is set to codebook (codebook) or non
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codebook (non codebook) or antenna switching (antenna switching). In an example,
the CSI-RS is limited to: a CSI-RS that uses a CSI-RS resource for beam failure
detection, and/or a CSI-RS that uses a CSI-RS resource for CSI acquisition. In
another example, the CSI-RS may not include a CSI-RS for beam management. In
another example, the CSI-RS may refer to CSI-RSs used for various purposes. In an
example, the SRS is limited to: SRS resources in a SRS resource set used for
codebook, nonCodebook, antennaSwitching. In another example, the SRS may refer
to SRSs used for various purposes.

[0066] Optionally, in this embodiment of this application, a cell where the first
information is transmitted includes at least one of the following: a secondary cell
with a beam failure; all cells in a cell group to which a secondary cell with a beam
failure belongs; and all cells in a band in which a secondary cell with a beam failure
is located.

[0067] In this embodiment of this application, a start point of the second
predetermined time period is: a time at which the network device transmits a
response message to a beam failure recovery request, or a time after a second
duration following transmission of the response message to the beam failure
recovery request by the network device; and the second duration is associated with a
target subcarrier spacing; where the target subcarrier spacing includes: a subcarrier
spacing corresponding to a first carrier on which the response message to the beam
failure recovery request is located, and/or a subcarrier spacing corresponding to a
second carrier on which the first information is located.

[0068] Optionally, in this embodiment of this application, an end point of the
second predetermined time period is: a time at which the network device transmits
RRC signaling for configuring or reconfiguring second information, or a time at
which the network device transmits a MAC CE command for activating second
information, or a time at which the network device transmits downlink control
information (Downlink Control Information, DCI) signaling for indicating second

information, or a time after the network device receives feedback information of
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second information transmitted by the UE; where the second information is TCI
state information or spatial relation information of the first information.

[0069] For example, for the first information, a source RS (or known as
reference RS) in the spatial relation information of the first information is a DL RS
in beam information of a first beam indicated by the UE in BFRQ information (for
example, MAC CE).

[0070] Optionally, in this embodiment of this application, the solution provided
in the foregoing embodiment of this application further includes the following step
B1 or step B2 or step B3.

[0071] Step B1: The network device determines, based on the first subcarrier
spacing, the second duration.

[0072] Step B2: The network device determines, based on the second subcarrier
spacing, the second duration.

[0073] Step B3: The network device determines, based on a third subcarrier
spacing, the second duration.

[0074] The third subcarrier spacing is the larger one of the first subcarrier
spacing and the second subcarrier spacing, or the third subcarrier spacing is the
smaller one of the first subcarrier spacing and the second subcarrier spacing.

[0075] Further, optionally in this embodiment of this application, the step Bl
may include the following: in a case that the first carrier is on an FR2 band and that
the second carrier is on an FR1 band, determining, by the network device based on
the first subcarrier spacing, the second duration; or in a case that both the first carrier
and the second carrier are on the FR2 band, determining, by the network device
based on the first subcarrier spacing, the second duration.

[0076] Further, optionally in this embodiment of this application, the step B2
may include the following: in a case that the first carrier is on an FR1 band and that
the second carrier is on an FR2 band, determining, by the network device based on
the second subcarrier spacing, the second duration; or in a case that both the first
carrier and the second carrier are on the FR2 band, determining, by the network
device based on the second subcarrier spacing, the second duration.
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[0077] For example, when the first carrier is on the FR1 band and the second
carrier is on the FR2 band, the network device determines, based on the second
subcarrier spacing corresponding to the second carrier, the second duration; or when
the first carrier and the second carrier are different carriers on the FR2 band, the
network device determines, based on the second subcarrier spacing or the first
subcarrier spacing, the second duration, where the first carrier and the second carrier
may be on different bands or a same band in FR2; or when both the first carrier and
the second carrier are same carriers on a same FR2 band, the network device may
select any one of the first carrier spacing and the second subcarrier spacing to
determine second duration.

[0078] Optionally, in this embodiment of this application, when receiving the
response message to the beam failure recovery request, the UE may determine,
based on the cell where the response message to the beam failure recovery request is
transmitted, a beam that transmits the response message.

[0079] For example, the step 202 may include the following step 202a or step
202b.

[0080] Step 202a: In a case that a first cell is on an FR2 band and that the first
cell is a cell other than a secondary cell with a beam failure, the UE determines,
based on transmission configuration indicator TCI state information of a downlink
channel in which the response message to the beam failure recovery request is
located, a second beam, and uses the second beam to receive the response message
to the beam failure recovery request from the network device.

[0081] Step 202b: In a case that a first cell is a secondary cell with a beam
failure, the UE receives the response message to the beam failure recovery request
from the network device.

[0082] The TCI state information of the downlink channel in which the response
message to the beam failure recovery request is located includes beam information
of the second beam. The first cell is a cell where the response message to the beam

failure recovery request is transmitted.
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[0083] For example, when the first cell is on an FR1 band, the UE does not need
to determine the TCI state information of the downlink channel in which the
response message is located.

[0084] Optionally, in this embodiment of this application, when transmitting the
response message to the beam failure recovery request, the network device may
determine, based on the cell where the response message to the beam failure
recovery request is transmitted, a beam that transmits the response message.

[0085] For example, the step 203 may include the following step 203a or step
203b.

[0086] Step 203a: In a case that the first cell is on an FR2 band and that the first
cell is a cell other than a secondary cell with a beam failure, the network device
determines, based on TCI state information of a downlink channel in which the
response message to the beam failure recovery request is located, a second beam,
and uses the second beam to transmit the response message to the beam failure
recovery request to the UE.

[0087] Step 203b: In a case that the first cell is a secondary cell with a beam
failure, the network device uses the first beam to transmit the response message to
the beam failure recovery request to the UE.

[0088] The TCI state information of the downlink channel in which the response
message to the beam failure recovery request is located includes beam information
of the second beam. The first cell is a cell where the response message to the beam
failure recovery request is transmitted.

[0089] For example, when the first cell is on an FR1 band, the network device
does not need to determine the TCI state information of the downlink channel in
which the response message is located.

[0090] In the information transmission method provided in this embodiment of
this application, after receiving a response message to a beam failure recovery
request from the network device, the UE may determine, based on a first beam
indicated in the beam failure recovery request, target beam information, and transmit,
within a first predetermined time period, first information by using the target beam
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information. And after transmitting the response message to the beam failure
recovery request to the UE, the network device may determine, based on the first
beam indicated in the beam failure recovery request, the target beam information,
and transmit, within a second predetermined time period, the first information by
using the target beam information. In this way, a time period (that is, the first
predetermined time period and the second predetermined time period) of using the
beam indicated in the beam failure recovery request is defined, so that the network
device and the UE can have a consistent understanding of the beam information of
channels or signals, thereby ensuring correct transmission of the channels or signals.
[0091] FIG. 3 is a schematic structural diagram of UE according to an
embodiment of this application. As shown in FIG. 3, the UE 400 includes: a
transmission module 401 and a determining module 402, where the transmission
module 401 is configured to receive a response message to a beam failure recovery
request from a network device; the determining module 402 is configured to
determine, based on a first beam indicated in the beam failure recovery request,
target beam information; and the transmission module 401 is configured to transmit,
within a first predetermined time period, first information by using the target beam
information determined by the determining module 402; where a start point of the
first predetermined time period is: a time at which the UE receives the response
message, or a time after a first duration following reception of the response message
by the UE; the first duration is associated with a target subcarrier spacing; and the
target subcarrier spacing includes: a first subcarrier spacing corresponding to a first
carrier on which the response message is located, and/or a second subcarrier spacing
corresponding to a second carrier on which the first information is located.

[0092] Optionally, the determining module 402 is further configured to: in a case
that the first cell is on an FR2 band and that the first cell is a cell other than a
secondary cell with a beam failure, based on TCI state information of a downlink
channel in which the response message to the beam failure recovery request is
located, determine a second beam, and the transmission module 401 is further
configured to use the second beam determined by the determining module 402 to

19



10

15

20

25

30

receive the response message from the network device; or the transmission module
401 is further configured to: in a case that a first cell is a secondary cell with a beam
failure, use the first beam to receive the response message from the network device;
where the first cell is a cell where the response message is transmitted.

[0093] Optionally, the determining module 402 is configured to: determine,
based on the first subcarrier spacing, a first duration; or determine, based on the
second subcarrier spacing, a first duration; or determine, based on a third subcarrier
spacing, a first duration; where the third subcarrier spacing is a larger one of the first
subcarrier spacing and the second subcarrier spacing, or the third subcarrier spacing
is the smaller one of the first subcarrier spacing and the second subcarrier spacing.
[0094] Optionally, the determining module 402 is specifically configured to: in a
case that the first carrier is on an FR2 band and that the second carrier is on an FR1
band, based on the first subcarrier spacing, determine the first duration; or in a case
that both the first carrier and the second carrier are on the FR2 band, based on the
first subcarrier spacing, determine the first duration; and the determining module
402 is specifically configured to: in a case that the first carrier is on an FR1 band
and that the second carrier is on an FR2 band, based on the second subcarrier
spacing, determine the first duration; or in a case that both the first carrier and the
second carrier are on the FR2 band, based on the second subcarrier spacing,
determine the first duration.

[0095] Optionally, an end point of the first predetermined time period is: a time
at which the UE 400 received second information configured or reconfigured by the
network device using RRC signaling, or a time at which the UE 400 received second
information activated by the network device using a MAC CE command, or a time
at which the UE 400 received second information indicated by the network device
using DCI signaling, or a time after the UE 400 transmits feedback information of
the second information to the network device; where the second information is TCI
state information or spatial relation information of the first information.

[0096] Optionally, the first information includes at least one of the following: a
PDCCH on a CORESET, a PDSCH, a PUCCH, a PUSCH, a CSI-RS, and an SRS.
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[0097] Optionally, the CSI-RS is used for beam failure detection or CSI
measurement; or a higher-layer parameter usage of a resource set to which an SRS
resource of the SRS belongs is set to codebook or non codebook or antenna
switching.

[0098] Optionally, a cell where the first information is transmitted includes at
least one of the following: a secondary cell with a beam failure; all cells in a cell
group to which a secondary cell with a beam failure belongs; and all cells in a band
in which a secondary cell with a beam failure is located.

[0099] The UE provided in this embodiment of this application can implement
the processes shown in the foregoing method. To avoid repetition, details are not
described herein again.

[00100] After receiving the response message to the beam failure recovery
request from the network device, the UE provided in this embodiment of this
application may determine, based on the first beam indicated in the beam failure
recovery request, the target beam information, and transmit, within a first
predetermined time period, first information by using the target beam information.
In this way, a time period (that is, the first predetermined time period) of using the
beam indicated in the beam failure recovery request is defined, so that the network
device and the UE can have a consistent understanding of the beam information of
channels or signals, thereby ensuring correct transmission of the channels or signals.
[00101] FIG. 4 is a schematic structural diagram of a network device according to
an embodiment of this application. As shown in FIG. 4, the network device 500
includes: a transmission module 501 and a determining module 502, where the
transmission module 501 is configured to transmit a response message to a beam
failure recovery request to UE; the determining module 502 is configured to
determine, based on a first beam indicated in the beam failure recovery request,
target beam information; and the transmission module 501 is configured to transmit
first information by using the target beam information determined by the
determining module 502; where a start point of the second predetermined time
period is: a time at which the network device 500 transmits the response message, or
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a time after a second duration following transmission of the response message by the
network device 500; the second duration is associated with a target subcarrier
spacing; and the target subcarrier spacing includes: a subcarrier spacing
corresponding to a first carrier on which the response message is located, and/or a
subcarrier spacing corresponding to a second carrier on which the first information
is located.

[00102] Optionally, the transmission module 501 is further configured to: in a
case that the first cell is on an FR2 band and that the first cell is a cell other than a
secondary cell with a beam failure, based on TCI state information of a downlink
channel in which the response message to the beam failure recovery request is
located, determine a second beam, and use the second beam to transmit the response
message to the UE; or in a case that a first cell is a secondary cell with a beam
failure, use the first beam to transmit the response message to the UE; wherein the
first cell is a cell where the response message is transmitted.

[00103] Optionally, the determining module 502 is configured to: determine,
based on the first subcarrier spacing, the second duration; or determine, based on the
second subcarrier spacing, the second duration; or determine, based on a third
subcarrier spacing, a second duration; where the third subcarrier spacing is a larger
one of the first subcarrier spacing and the second subcarrier spacing, or the third
subcarrier spacing is the smaller one of the first subcarrier spacing and the second
subcarrier spacing.

[00104] Optionally, the determining module 502 is specifically configured to: in a
case that the first carrier is on an FR2 band and that the second carrier is on an FR1
band, based on the first subcarrier spacing, determine the second duration; or in a
case that both the first carrier and the second carrier are on the FR2 band, based on
the first subcarrier spacing, determine the second duration; and in a case that the first
carrier is on an FR1 band and that the second carrier is on an FR2 band, based on the
second subcarrier spacing, determine the second duration; or in a case that both the
first carrier and the second carrier are on the FR2 band, based on the second
subcarrier spacing, determine the second duration.
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[00105] Optionally, an end point of the second predetermined time period is: a
time at which the network device 500 transmits RRC signaling for configuring or
reconfiguring second information, or a time at which the network device 500
transmits a MAC CE command for activating second information, or a time at which
the network device 500 transmits DCI signaling for indicating second information,
or a time after the network device 500 received feedback information of the second
information transmitted by the UE; where the second information is TCI state
information or spatial relation information of the first information.

[00106] Optionally, the first information includes at least one of the following: a
PDCCH on a CORESET, a PDSCH, a PUCCH, a PUSCH, a CSI-RS, and an SRS.
[00107] Optionally, the CSI-RS is used for beam failure detection or CSI
measurement; or a higher-layer parameter usage of a resource set to which an SRS
resource of the SRS belongs is set to codebook or non codebook or antenna
switching.

[00108] Optionally, a cell where the first information is transmitted includes at
least one of the following: a secondary cell with a beam failure; all cells in a cell
group to which a secondary cell with a beam failure belongs; and all cells in a band
in which a secondary cell with a beam failure is located.

[00109] The network device provided in this embodiment of this application can
implement the processes shown in the foregoing method. To avoid repetition, details
are not described herein again.

[00110] After transmitting the response message to the beam failure recovery
request to the UE, the network device provided in this embodiment of this
application may determine, based on the first beam indicated in the beam failure
recovery request, the target beam information, and transmit, within a second
predetermined time period, the first information by using the target beam
information. In this way, a time period (that is, the second predetermined time period)
of using the beam indicated in the beam failure recovery request is defined, so that

the network device and the UE can have a consistent understanding of the beam
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information of channels or signals, thereby ensuring correct transmission of the
channels or signals.

[00111] With UE as an example of a terminal device, FIG. 5 is a schematic
diagram of a hardware structure of a terminal device for implementing the
embodiments of this application. The terminal device 100 includes but is not limited
to components such as a radio frequency unit 101, a network module 102, an audio
output unit 103, an input unit 104, a sensor 105, a display unit 106, a user input unit
107, an interface unit 108, a memory 109, a processor 110, and a power supply 111.
Persons skilled in the art can understand that the structure of the terminal device 100
shown in FIG. 5 does not constitute any limitation on the terminal device. The
terminal device 100 may include more or fewer components than those shown in the
figure, or combine some components, or arrange the components differently. In this
embodiment of this application, the terminal device 100 includes but is not limited
to a mobile phone, a tablet computer, a laptop computer, a palmtop computer, an
in-vehicle terminal device, a wearable device, a pedometer, and the like.

[00112] The radio frequency unit 101 is configured to receive a response message
to a beam failure recovery request from a network device; the processor 110 is
configured to determine, based on a first beam indicated in the beam failure
recovery request, target beam information; and the radio frequency unit 101 is
configured to transmit, within a first predetermined time period, first information by
using the target beam information determined by the processor 110; where a start
point of the first predetermined time period is: a time at which the UE receives the
response message, or a time after a first duration following reception of the response
message by the UE; the first duration is associated with a target subcarrier spacing;
and the target subcarrier spacing includes: a first subcarrier spacing corresponding to
a first carrier on which the response message is located, and/or a second subcarrier
spacing corresponding to a second carrier on which the first information is located.
[00113] After receiving the response message to the beam failure recovery
request from the network device, the terminal device provided in this embodiment of
this application may determine, based on the first beam indicated in the beam failure
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recovery request, the target beam information, and transmit, within the first
predetermined time period, first information by using the target beam information.
In this way, a time period (that is, the first predetermined time period) of using the
beam indicated in the beam failure recovery request is defined, so that the network
device and the terminal device can have a consistent understanding of the beam
information of channels or signals, thereby ensuring correct transmission of the
channels or signals.

[00114] It should be understood that, in this embodiment of this application, the
radio frequency unit 101 may be configured to transmit or receive a signal in an
information transmitting/receiving or call process. Specifically, the radio frequency
unit 101 receives downlink data from a base station and transmits the downlink data
to the processor 110 for processing; and transmits uplink data to the base station.
Generally, the radio frequency unit 101 includes but is not limited to an antenna, at
least one amplifier, a transceiver, a coupler, a low noise amplifier, a duplexer, and
the like. In addition, the radio frequency unit 101 may further communicate with a
network and other devices via a wireless communications system.

[00115] The terminal device 100 provides a user with wireless broadband internet
access through the network module 102, for example, helping the user to send or
receive an email, to browse a web page, or to access streaming media.

[00116] The audio output unit 103 may convert audio data received by the radio
frequency unit 101 or the network module 102 or stored in the memory 109 into an
audio signal and output the audio signal as a sound. In addition, the audio output
unit 103 may further provide audio output (for example, a call signal received sound
or a message received sound) related to a specific function performed by the
terminal device 100. The audio output unit 103 includes a speaker, a buzzer, a
receiver, and the like.

[00117] The input unit 104 is configured to receive an audio signal or a video
signal. The input unit 104 may include a graphics processing unit (Graphics
Processing Unit, GPU) 1041 and a microphone 1042. The graphics processing unit
1041 processes image data of a static picture or a video obtained by an image
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capture apparatus (for example, a camera) in an image capture mode or a video
capture mode. A processed image frame may be displayed on the display unit 106.
The image frame processed by the graphics processing unit 1041 may be stored in
the memory 109 (or another storage medium) or transmitted by using the radio
frequency unit 101 or the network module 102. The microphone 1042 is capable of
receiving sounds and processing such sounds into audio data. The processed audio
data can be converted into a format output that can be transmitted to a mobile
communication base station through the radio frequency unit 101 in a telephone call
mode.

[00118] The terminal device 100 further includes at least one sensor 105, for
example, an optical sensor, a motion sensor, and other sensors. Specifically, the
optical sensor includes an ambient light sensor and a proximity sensor. The ambient
light sensor may adjust brightness of a display panel 1061 based on intensity of
ambient light. When the terminal device 100 moves near an ear, the proximity
sensor may disable the display panel 1061 and/or backlight. As a type of motion
sensor, an accelerometer sensor may detect magnitudes of accelerations in all
directions (usually three axes), may detect a magnitude and a direction of gravity
when the terminal device is in a static state, and may be applied to posture
recognition of the terminal device (for example, landscape/portrait mode switching,
a related games, or magnetometer posture calibration), functions related to vibration
recognition (for example, a pedometer or tapping), or the like. The sensor 105 may
further include a fingerprint sensor, a pressure sensor, an iris sensor, a molecular
sensor, a gyroscope, a barometer, a hygrometer, a thermometer, or an infrared sensor.
Details are not described herein.

[00119] The display unit 106 is configured to display information input by the
user or information provided to the user. The display unit 106 may include the
display panel 1061. The display panel 1061 may be configured in a form of a liquid
crystal display (Liquid Crystal Display, LCD), an organic light-emitting diode
(Organic Light-Emitting Diode, OLED), or the like.
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[00120] The user input unit 107 may be configured to receive entered numerical
or character information, and generate key signal input that is related to user setting
and function control of the terminal device 100. Specifically, the user input unit 107
includes a touch panel 1071 and other input devices 1072. The touch panel 1071,
also referred to as a touchscreen, may capture a touch operation performed by a user
on or near the touch panel (for example, an operation performed by the user on the
touch panel 1071 or near the touch panel 1071 by using a finger or any appropriate
object or accessory such as a stylus). The touch panel 1071 may include two parts: a
touch detection apparatus and a touch controller. The touch detection apparatus
detects a touch orientation of the user, detects a signal brought by the touch
operation, and transmits the signal to the touch controller. The touch controller
receives touch information from the touch detection apparatus, converts the touch
information into contact coordinates, transmits the contact coordinates to the
processor 110, receives a command transmitted by the processor 110, and executes
the command. In addition, the touch panel 1071 may be implemented in a plurality
of forms, for example, as a resistive, capacitive, infrared, or surface acoustic wave
touch panel. In addition to the touch panel 1071, the user input unit 107 may further
include other input devices 1072. Specifically, the other input devices 1072 may
include but are not limited to a physical keyboard, a function key (such as a volume
control key or a switch key), a trackball, a mouse, and a joystick. Details are not
described herein.

[00121]  Further, the touch panel 1071 may cover the display panel 1061. When
detecting a touch operation on or near the touch panel 1071, the touch panel 1071
transmits the touch operation to the processor 110 to determine a type of a touch
event. Then, the processor 110 provides a corresponding visual output on the display
panel 1061 based on the type of the touch event. In FIG. 5, the touch panel 1071 and
the display panel 1061 serve as two separate components to implement input and
output functions of the terminal device 100. However, in some embodiments, the

touch panel 1071 and the display panel 1061 may be integrated to implement the
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input and output functions of the terminal device 100. This is not specifically limited
herein.

[00122] The interface unit 108 is an interface for connecting an external apparatus
to the terminal device 100. For example, the external apparatus may include a wired
or wireless headphone port, an external power supply (or battery charger) port, a
wired or wireless data port, a memory card port, a port for connecting an apparatus
with an identification module, an audio input/output (I/O) port, a video 1/O port, a
headset port, or the like. The interface unit 108 may be configured to receive an
input (for example, data information or power) from an external apparatus and
transmit the received input to one or more elements within the terminal device 100,
or may be configured to transmit data between the terminal device 100 and the
external apparatus.

[00123] The memory 109 may be configured to store software programs and
various data. The memory 109 may mainly include a program storage region and a
data storage region. The program storage region may store an operating system, an
application program required by at least one function (for example, an audio play
function or an image play function), and the like. The data storage region may store
data (for example, audio data and a phone book) created based on usage of the
mobile phone. In addition, the memory 109 may include a high-speed random access
memory, and may further include a non-volatile memory such as a disk storage
device, a flash memory device, or another volatile solid-state storage device.

[00124] The processor 110 is a control center of the terminal device 100, uses
various interfaces and lines to connect all parts of the entire terminal device 100, and
performs various functions and data processing of the terminal device 100 by
running or executing the software program and/or module stored in the memory 109
and invoking data stored in the memory 109, thereby performing overall monitoring
on the terminal device 100. The processor 110 may include one or more processing
units. Optionally, the processor 110 may integrate an application processor and a
modem processor. The application processor mainly processes an operating system,
a user interface, an application program, and the like. The modem processor mainly
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processes wireless communication. It can be understood that the modem processor
may alternatively be not integrated in the processor 110.

[00125] The terminal device 100 may further include a power supply 111 (for
example, a battery) that supplies power to the components. Optionally, the power
supply 111 may be logically connected to the processor 110 by using a power
management system, so as to implement functions such as charging management,
discharging management, and power consumption management by using the power
management system.

[00126] In addition, the terminal device 100 includes some functional modules
that are not illustrated. Details are not described herein.

[00127] FIG. 6 is a schematic diagram of a hardware structure of a network
device for implementing an embodiment of this application. The network device 800
includes a processor 801, a transceiver 802, a memory 803, a user interface 804, and
a bus interface.

[00128] The transceiver 802 is configured to transmit a response message to a
beam failure recovery request to UE; the processor 801 is configured to determine,
based on a first beam indicated in the beam failure recovery request, target beam
information; and the transceiver 802 is configured to transmit first information by
using the target beam information determined by the processor 801; where a start
point of the second predetermined time period is: a time at which the network device
transmits the response message, or a time after a second duration following
transmission of the response message by the network device; the second duration is
associated with a target subcarrier spacing; and the target subcarrier spacing includes:
a subcarrier spacing corresponding to a first carrier on which the response message
is located, and/or a subcarrier spacing corresponding to a second carrier on which
the first information is located.

[00129] After transmitting the response message to the beam failure recovery
request to the UE, the network device provided in this embodiment of this
application may determine, based on the first beam indicated in the beam failure
recovery request, the target beam information, and transmit, within a second
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predetermined time period, the first information by using the target beam

information. In this way, a time period (that is, the second predetermined time period)
of using the beam indicated in the beam failure recovery request is defined, so that
the network device and the UE can have a consistent understanding of the beam
information of channels or signals, thereby ensuring correct transmission of the

channels or signals.

[00130] In this embodiment of this application, in FIG. 6, a bus architecture may

include any quantity of interconnected buses and bridges, and specifically connects

together circuits that are of one or more processors represented by the processor 801

and of a memory represented by the memory 803. The bus architecture may further
interconnect various other circuits such as a peripheral device, a voltage regulator,

and a power management circuit. These are all well known in the art, and therefore

are not further described in this specification. The bus interface provides an interface.
The transceiver 802 may be a plurality of components, including a transmitter and a
receiver, and provides units for communicating with a variety of other apparatuses

on a transmission medium. For different user equipment, the user interface 804 may
also be an interface capable of externally or internally connecting a required device,

and the connected device includes but is not limited to a keypad, a display, a speaker,
a microphone, a joystick, and the like. The processor 801 is responsible for
management of the bus architecture and general processing, and the memory 803

may store data for use by the processor 801 when the processor 801 performs an
operation.

[00131] In addition, the network device 800 includes some functional modules
that are not shown. Details are not described herein.

[00132] Optionally, an embodiment of this application further provides a terminal
device, including a processor, a memory, and a computer program stored in the
memory and capable of running on the processor, where when the computer
program is executed by the processor, the processes of the information transmission
method in the foregoing embodiment are implemented, with the same technical
effects achieved. To avoid repetition, details are not described herein again.
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[00133] Optionally, an embodiment of this application further provides a network
device, including a processor, a memory, and a computer program stored in the
memory and capable of running on the processor, where when the computer
program is executed by the processor, the processes of the information transmission
method in the foregoing embodiment are implemented, with the same technical
effects achieved. To avoid repetition, details are not described herein again.

[00134] An embodiment of this application further provides a computer-readable
storage medium, where the computer-readable storage medium stores a computer
program, and when the computer program is executed by a processor, the plurality
of processes of the information transmission method in the foregoing embodiments
are implemented, with the same technical effects achieved. To avoid repetition,
details are not described herein again. For example, the computer-readable storage
medium includes a read-only memory (Read-Only Memory, ROM for short), a
random access memory (Random Access Memory, RAM for short), a magnetic disk,
an optical disc, or the like.

[00135] It should be noted that in this specification, the terms "include" and
"comprise", or any of their variants are intended to cover a non-exclusive inclusion,
such that a process, a method, an article, or an apparatus that includes a list of
elements not only includes those elements but also includes other elements that are
not expressly listed, or further includes elements inherent to such a process, method,
article, or apparatus. In absence of more constraints, an element preceded by
"includes a..." does not preclude the existence of other identical elements in the
process, method, article, or apparatus that includes the element.

[00136] According to the foregoing description of the implementations, a person
skilled in the art may clearly understand that the methods in the foregoing
embodiments may be implemented by using software in combination with a
necessary common hardware platform, and certainly may alternatively be
implemented by using hardware. However, in most cases, the former is a preferred
implementation. Based on such an understanding, the technical solutions of this
application essentially or the part contributing to the prior art may be implemented
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in a form of a software product. The software product may be stored in a storage
medium (for example, a ROM/RAM, a magnetic disk, or an optical disc), and
includes several instructions for instructing a terminal device (which may be a
mobile phone, a computer, a server, an air conditioner, a network device, or the like)
to perform the method described in a plurality of embodiments of this application.

[00137] The foregoing describes the embodiments of this application with
reference to the accompanying drawings. However, this application is not limited to
the foregoing specific embodiments. The foregoing specific embodiments are
merely illustrative rather than restrictive. As instructed by this application, persons
of ordinary skill in the art may develop many other manners without departing from
principles of this application and the protection scope of the claims, and all such

manners fall within the protection scope of this application.
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CLAIMS

1. An information transmission method, wherein the method comprises:

receiving, by user equipment UE, a response message to a beam failure recovery
request from a network device;

determining, by the UE based on a first beam indicated in the beam failure
recovery request, target beam information; and

performing, by the UE by using the target beam information, transmission of first
information within a first predetermined time period; wherein

a start point of the first predetermined time period is: a time after a first duration
following reception of the response message by the UE; and the first duration is
associated with a target subcarrier spacing; and

the target subcarrier spacing comprises: a first subcarrier spacing corresponding to
a first carrier on which the response message is located, and/or a second subcarrier
spacing corresponding to a second carrier on which the first information is located;

wherein the method further comprises:

determining, by the UE based on the first subcarrier spacing, the first duration; or

determining, by the UE based on the second subcarrier spacing, the first duration;
or

determining, by the UE based on a third subcarrier spacing, the first duration,
wherein the third subcarrier spacing is the larger one of the first subcarrier spacing and
the second subcarrier spacing, or the third subcarrier spacing is the smaller one of the
first subcarrier spacing and the second subcarrier spacing.

2. The method according to claim 1, wherein the receiving, by UE, a response
message to a beam failure recovery request from a network device comprises:

in a case that a first cell is on an FR2 band and that the first cell is a cell other than
a secondary cell with a beam failure, determining, by the UE based on transmission

configuration indicator TCI state information of a downlink channel in which the
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response message is located, a second beam, and using, by the UE, the second beam to
receive the response message from the network device;

or,

in a case that the first cell is a secondary cell with a beam failure, using, by the UE,
the first beam to receive the response message from the network device; wherein

the first cell is a cell where the response message is transmitted.

3. The method according to claim 1, wherein

the determining, by the UE based on the first subcarrier spacing, the first duration
comprises: in a case that the first carrier is on an FR2 band and that the second carrier
is on an FR1 band, determining, by the UE based on the first subcarrier spacing, the
first duration; or

in a case that both the first carrier and the second carrier are on the FR2 band,
determining, by the UE based on the first subcarrier spacing, the first duration; and

the determining, by the UE based on the second subcarrier spacing, the first
duration comprises: in a case that the first carrier is on an FR1 band and that the second
carrier is on an FR2 band, determining, by the UE based on the second subcarrier
spacing, the first duration; or

in a case that both the first carrier and the second carrier are on the FR2 band,
determining, by the UE based on the second subcarrier spacing, the first duration.

4. The method according to claim 1, wherein an end point of the first
predetermined time period is: a time at which the UE receives second information
configured or reconfigured by the network device by using radio resource control RRC
signaling, or a time at which the UE receives second information activated by the
network device by using a medium access control control element MAC CE command,
or a time at which the UE receives second information indicated by the network device
by using downlink control information DCI signaling, or a time after the UE transmits
feedback information of second information to the network device; wherein

the second information is transmission configuration indicator TCI state

information or spatial relation information of the first information.
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5. The method according to any one of claims 1 to 4, wherein the first information
comprises at least one of the following: a physical downlink control channel PDCCH
on a control resource set CORESET, a physical downlink shared channel PDSCH, a
physical uplink control channel PUCCH, a physical uplink shared channel PUSCH, a
channel state information reference signal CSI-RS, and a sounding reference signal SRS.

6. The method according to claim 5, wherein the CSI-RS is used for beam failure
detection or CSI measurement; or a higher-layer parameter usage of a resource set to
which an SRS resource of the SRS belongs is set to codebook or non codebook or
antenna switching.

7. The method according to any one of claims 1 to 4, wherein the transmission of
the first information is performed in at least one of the following:

a secondary cell with a beam failure;

all cells in a cell group to which a secondary cell with a beam failure belongs; and

all cells in a band in which a secondary cell with a beam failure is located.

8. An information transmission method, wherein the method comprises:

transmitting, by a network device, a response message to a beam failure recovery
request to UE;

determining, by the network device based on a first beam indicated in the beam
failure recovery request, target beam information; and

performing, by the network device by using the target beam information,
transmission of first information within a second predetermined time period; wherein

a start point of the second predetermined time period is: a time after a second
duration following transmission of the response message by the network device; and
the second duration is associated with a target subcarrier spacing; and

the target subcarrier spacing comprises: a first subcarrier spacing corresponding to
a first carrier on which the response message is located, and/or a second subcarrier
spacing corresponding to a second carrier on which the first information is located;

wherein the method further comprises:

determining, by the network device based on the first subcarrier spacing, the
second duration; or
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determining, by the network device based on the second subcarrier spacing, the
second duration; or

determining, by the network device based on a third subcarrier spacing, the second
duration; wherein the third subcarrier spacing is a larger one of the first subcarrier
spacing and the second subcarrier spacing, or the third subcarrier spacing is the smaller
one of the first subcarrier spacing and the second subcarrier spacing.

9. The method according to claim 8, wherein the transmitting, by a network device,
a response message to a beam failure recovery request to UE comprises:

in a case that a first cell is on an FR2 band and that the first cell is a cell other than
a secondary cell with a beam failure, determining, by the network device based on
transmission configuration indicator TCI state information used by a downlink channel
in which the response message is located, a second beam, and using, by the UE, the
second beam to transmit the response message to the UE;

or,

in a case that the first cell is a secondary cell with a beam failure, using, by the
network device, the first beam to transmit the response message to the UE; wherein

the first cell is a cell where the response message is transmitted.

10. The method according to claim 8 or 9, wherein the first information comprises
at least one of the following: a PDCCH on a CORESET, a PDSCH, a PUCCH, a
PUSCH, a CSI-RS, and an SRS.

11. The method according to claim 8 or 9, wherein the transmission of the first
information is performed in at least one of the following:

a secondary cell with a beam failure;

all cells in a cell group to which a secondary cell with a beam failure belongs; and

all cells in a band in which a secondary cell with a beam failure is located.

12. UE, wherein the UE comprises:

a transmission module, configured to receive a response message to a beam failure
recovery request from a network device; and

a determining module, configured to determine, based on a first beam indicated in
the beam failure recovery request, target beam information;
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the transmission module is further configured to perform transmission of first
information within a first predetermined time period by using the target beam
information determined by the determining module; wherein

a start point of the first predetermined time period is: a time after a first duration
following reception of the response message by the UE; and the first duration is
associated with a target subcarrier spacing; and

the target subcarrier spacing comprises: a first subcarrier spacing corresponding to
a first carrier on which the response message is located, and/or a second subcarrier
spacing corresponding to a second carrier on which the first information is located;

wherein the determining module is further configured to:

determine, based on the first subcarrier spacing, the first duration; or

determine, based on the second subcarrier spacing, the first duration; or

determine, based on a third subcarrier spacing, the first duration; wherein the third
subcarrier spacing is a larger one of the first subcarrier spacing and the second
subcarrier spacing, or the third subcarrier spacing is the smaller one of the first
subcarrier spacing and the second subcarrier spacing.

13. The UE according to claim 12, wherein the determining module is further
configured to:

in a case that a first cell is on an FR2 band and that the first cell is a cell other than
a secondary cell with a beam failure, based on transmission configuration indicator TCI
state information of a downlink channel in which the response message is located,
determine a second beam, and use the second beam to receive the response message
from the network device;

or,

in a case that the first cell is a secondary cell with a beam failure, use the first beam
to receive the response message from the network device; wherein

the first cell is a cell where the response message is transmitted.

14. The UE according to claim 12 or 13, wherein the first information comprises
at least one of the following: a physical downlink control channel PDCCH on a control
resource set CORESET, a physical downlink shared channel PDSCH, a physical uplink
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control channel PUCCH, a physical uplink shared channel PUSCH, a channel state
information reference signal CSI-RS, and a sounding reference signal SRS.

15. The UE according to claim 12 or 13, wherein the transmission of the first
information is performed in at least one of the following:

a secondary cell with a beam failure;

all cells in a cell group to which a secondary cell with a beam failure belongs; and

all cells in a band in which a secondary cell with a beam failure is located.

16. A network device, wherein the network device comprises:

a transmission module, configured to transmit a response message to a beam
failure recovery request to UE; and

a determining module, configured to determine, based on a first beam indicated in
the beam failure recovery request, target beam information; wherein

the transmission module is further configured to perform transmission of first
information within a second predetermined time period by using the target beam
information determined by the determining module; wherein

a start point of the second predetermined time period is: a time after a second
duration following transmission of the response message by the network device; and
the second duration is associated with a target subcarrier spacing; and

the target subcarrier spacing comprises: a first subcarrier spacing corresponding to
a first carrier on which the response message is located, and/or a second subcarrier
spacing corresponding to a second carrier on which the first information is located;

wherein the determining module is further configured to:

determine, based on the first subcarrier spacing, the second duration; or

determine, based on the second subcarrier spacing, the second duration; or

determine, based on a third subcarrier spacing, the second duration; wherein the
third subcarrier spacing is a larger one of the first subcarrier spacing and the second
subcarrier spacing, or the third subcarrier spacing is the smaller one of the first
subcarrier spacing and the second subcarrier spacing.

17. A computer-readable storage medium, wherein the computer-readable storage
medium stores a computer program, and when the computer program is executed by a
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processor, the steps of the information transmission methods according to any one of

claims 1 to 7 or any one of claims 8 to 11 are implemented.
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