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FEEDBACK INFORMATION
TRANSMITTING METHOD AND
APPARATUS, AND DEVICE AND STORAGE
MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Application No. PCT/CN2021/071780, filed Jan. 14, 2021,
the entire disclosure of which is incorporated herein by
reference.

TECHNICAL FIELD

[0002] This application relates to the field of communica-
tions, and in particular, to a method, an apparatus, a device
for transmitting feedback information and a storage
medium.

BACKGROUND

[0003] Multimedia broadcast multicast service (MBMS) is
a technology that transmits data from one data source to
multiple user equipment (UE) by sharing network resources.
[0004] In order to ensure the transmission reliability of
MBMS, two types of feedback mechanisms are introduced
for multicast or broadcast. The first type is the manner of
only feeding back non-acknowledgement information
(NACK). The network device transmits multicast data to
UE. When the UE successfully receives the multicast data or
broadcast data transmitted by the network device, the UE
does not feed back acknowledgment information (ACK).
When the UE {ails to receive the multicast data or broadcast
data transmitted by the network device, the UE feeds back
NACK. The second type is the manner of feeding back both
ACK and NACK. When the UE successfully receives the
multicast data transmitted by the network device, the UE
feeds back ACK; otherwise the UE feeds back NACK.

SUMMARY

[0005] Embodiments of this application provide a method,
an apparatus, a device for transmitting feedback information
and a storage medium. The technical solution is as follows.
[0006] According to an aspect of embodiments of this
application, a method for transmitting feedback information
is provided, applied to a hybrid automatic repeat request
(HARQ) information feedback scenario where non-ac-
knowledgment information (NACK) is present in broadcast
or multicast, and includes:

[0007] receiving, by a terminal, a configuration signaling
transmitted by a network device, where the configuration
signaling is used for configuring at least one physical uplink
control channel (PUCCH) type for the terminal to transmit
the feedback information; and

[0008] determining, by the terminal, at least one PUCCH
resource based on the at least one PUCCH type, and
transmitting the feedback information to the network device
through the at least one PUCCH resource.

[0009] According to another aspect of embodiments of
this application, a method for transmitting feedback infor-
mation is provided, applied to an HARQ information feed-
back scenario where NACK is present in broadcast or
multicast, and includes:

[0010] transmitting, by a network device, a configuration
signaling to a terminal, where the configuration signaling is
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used for configuring at least one PUCCH type for the
terminal to transmit the feedback information, the at least
one PUCCH type is used for determining at least one
PUCCH resource, and the at least one PUCCH resource is
used for carrying the feedback information transmitted by
the terminal to the network device.

[0011] According to another aspect of embodiments of this
application, an apparatus for transmitting feedback informa-
tion is provided, applied to an HARQ information feedback
scenario where NACK is present in broadcast or multicast,
and includes:

[0012] a first receiving module, configured to receive a
configuration signaling transmitted by a network device,
where the configuration signaling is used for configuring at
least one PUCCH type for a terminal to transmit the feed-
back information;

[0013] a first processing module, configured to determine
at least one PUCCH resource based on the at least one
PUCCH type, and

[0014] a first transmitting module, configured to transmit
the feedback information to the network device through the
at least one PUCCH resource.

[0015] According to another aspect of embodiments of
this application, an apparatus for transmitting feedback
information is provided, applied to an HARQ information
feedback scenario where NACK is present in broadcast or
multicast, and includes:

[0016] a second transmitting module, configured to trans-
mit a configuration signaling to a terminal, where the
configuration signaling is used for configuring at least one
PUCCH type for the terminal to transmit the feedback
information, the at least one PUCCH type is used for
determining at least one PUCCH resource, and the at least
one PUCCH resource is used for carrying the feedback
information transmitted by the terminal to the network
device.

[0017] According to another aspect of embodiments of
this application, a terminal is provided and includes:

[0018] a processor; and
[0019] a transceiver coupled to the processor, where
[0020] the processor is configured to load and execute

executable instructions, thereby implementing the method
for transmitting feedback information according to various
aspects as described above.

[0021] According to another aspect of embodiments of
this application, a network device is provided and includes:

[0022] a processor; and
[0023] a transceiver coupled to the processor, where
[0024] the processor is configured to load and execute

executable instructions, thereby implementing the method
for transmitting feedback information according to various
aspects as described above.

[0025] According to another aspect of embodiments of
this application, a computer-readable storage medium is
provided and stores at least one instruction, or at least one
piece of program, code set or instruction set, where the at
least one instruction, or the at least one piece of program,
code set or instruction set is loaded and executed by a
processor to implement the method for transmitting feed-
back information according to various aspects as described
above.

[0026] The technical solutions provided by the embodi-
ments of this application may include the following benefi-
cial effects.
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[0027] A manner of HARQ information feedback during
broadcast and multicast in the new radio (NR) MBMS
system. The network device configures the PUCCH type for
the terminal, and the terminal determines, based on the
PUCCH type, at least one PUCCH resource used for feeding
back one or more pieces of feedback information. Accord-
ingly, the terminal in different network coverage environ-
ments can effectively feed back HARQ acknowledgment
information ACK or NACK with respect to broadcast and
multicast, thereby improving the accurate transmission per-
formance of broadcast and multicast data.

[0028] It is to be understood that the foregoing general
description and the following detailed description are exem-
plary and explanatory only and are not limiting of this
application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] In order to illustrate the technical solutions in the
embodiments of this application more clearly, the following
briefly introduces the drawings that are used in the descrip-
tion of the embodiments. Obviously, the drawings in the
following description are only some embodiments of this
application. For those of ordinary skill in the art, other
drawings can also be obtained from these drawings without
creative effort.

[0030] FIG. 1 is a block diagram of a communication
system according to some embodiments.

[0031] FIG. 2 is a flowchart of a method for transmitting
feedback information according to some embodiments.
[0032] FIG. 3 is a schematic diagram showing the corre-
spondence between PUCCH resources and group-radio net-
work temporary identifiers (G-RNTIs) according to some
embodiments.

[0033] FIG. 4 is a schematic diagram showing the corre-
spondence between PUCCH resource sets and G-RNTIs
according to some embodiments.

[0034] FIG. 5 is a flowchart of a method for transmitting
feedback information according to some other embodi-
ments.

[0035] FIG. 6 is a flowchart of a method for transmitting
feedback information according to some other embodi-
ments.

[0036] FIG. 7 is a flowchart of a method for transmitting
feedback information according to some other embodi-
ments.

[0037] FIG. 8 is a schematic diagram showing the corre-
spondence between the numbers of PUCCH symbols and
reference signal receiving power (RSRP) values according
to some embodiments.

[0038] FIG. 9 is a flowchart of a method for transmitting
feedback information according to some other embodi-
ments.

[0039] FIG. 10 is a flowchart of a method for transmitting
feedback information according to some other embodi-
ments.

[0040] FIG. 11 is a schematic diagram showing the cor-
respondence between PUCCH types and RSRP wvalues
according to some embodiments.

[0041] FIG. 12 is a flowchart of a method for transmitting
feedback information according to some other embodi-
ments.

[0042] FIG. 13 is a block diagram of an apparatus for
transmitting feedback information according to some
embodiments.
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[0043] FIG. 14 is a block diagram of an apparatus for
transmitting feedback information according to some other
embodiments.

[0044] FIG. 15 is a schematic structural diagram of a
terminal according to some embodiments.

DETAILED DESCRIPTION

[0045] Exemplary embodiments will be described in detail
herein, examples of which are illustrated in the accompa-
nying drawings. Where the following description refers to
the drawings, the same numerals in different drawings refer
to the same or similar elements unless otherwise indicated.
The embodiments described in the illustrative examples
below are not intended to represent all embodiments con-
sistent with this application. Rather, they are merely
examples of apparatus and methods consistent with some
aspects of this application as recited in the appended claims.
[0046] In the NR MBMS system, if broadcast and multi-
cast support the feedback mode of only NACK feedback,
since cellular communication has high requirements on
coverage, what kind of physical channel should be used for
carrying one or more HARQ feedback bits while ensuring
coverage, there is currently no solution.

[0047] FIG. 1 shows a block diagram of a communication
system according to some embodiments of this application.
The communication system may include an access network
12 and a terminal device 14.

[0048] The access network 12 includes several network
devices 120. The network device 120 may be a base station,
which is a device deployed in the access network 12 to
provide a wireless communication function for the terminal
device 14. The base station may include various forms such
as macro base station, micro base station, relay station,
access point and so on. In systems using different radio
access technologies (RATs), the names of devices with the
function of base station may be different. For example, in the
long term evolution (LTE) system, it is called eNodeB or
eNB; in the NR-based access to unlicensed spectrum (NR-
U) system, it is called gNodeB or gNB. As communication
technology evolves, the description of “base station” may
vary. For the convenience of describing the embodiments of
this application, the above-mentioned devices for providing
the wireless communication function for the terminal device
14 are collectively referred to as the network device.
[0049] The terminal device 14 may include various
devices with wireless communication functions, such as
handheld devices, vehicle-mounted devices, wearable
devices, computing devices or other processing devices
connected to wireless modems, as well as various forms of
user equipment, mobile station (MS), terminal device, and
the like. For the convenience of description, the devices
mentioned above are collectively referred to as terminals.
The network device 120 and the terminal device 14 com-
municate with each other through a certain air interface
technology, such as a Uu interface.

[0050] The technical solutions of the embodiments of this
application may be applied to various communication sys-
tems, such as Global System of Mobile Communication
(GSM) system, Code Division Multiple Access (CDMA)
system, Wideband Code Division Multiple Access
(WCDMA) system, General Packet Radio Service (GPRS),
LTE system, LTE Frequency Division Duplex (FDD) sys-
tem, LTE Time Division Duplex (TDD) system, Advanced
Long Term Evolution (LTE-A) system, NR system, evolu-
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tion system of NR system, ['TE-based access to Unlicensed
spectrum (LTE-U) system, NR-U system, Universal Mobile
Telecommunication System (UMTS), Worldwide Interoper-
ability for Microwave Access (WiMAX) communication
system, Wireless Local Area Networks (WLAN), Wireless
Fidelity (Wireless Fidelity, WiF1), next-generation commu-
nication systems or other communication systems.

[0051] Generally speaking, traditional communication
systems support a limited number of connections and are
easy to be implemented. 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) communica-
tion, Machine to Machine (M2M) communication, Machine
Type Communication (MTC), Vehicle to Vehicle (V2V)
communication, Vehicle to Everything (V2X) system, and
the like. Embodiments of this application may also be
applied to these communication systems.

[0052] As to the HARQ information feedback scenario
where NACK is present in broadcast or multicast, the above
scenario may include at least one of the following.

[0053] There is an HARQ information feedback scenario
where only NACK is fed back. Accordingly, the HARQ
feedback manner where only NACK is fed back is called
NACK-only feedback.

[0054] There is also an HARQ information feedback sce-
nario where ACK or NACK is fed back.

[0055] FIG. 2 shows a flowchart of a method for trans-
mitting feedback information according to some embodi-
ments of this application, which is applied to the HARQ
information feedback scenario where NACK is present in
broadcast or multicast in the communication system shown
in FIG. 3. From the perspective of interaction between
terminals and network devices, the method includes follow-
ing content.

[0056] In step 201, the network device transmits configu-
ration signaling to the terminal.

[0057] The network device determines at least one
PUCCH type, generates the configuration signaling based on
the at least one PUCCH type, and transmits the configuration
signaling to the terminal. The configuration signaling is used
for configuring the at least one PUCCH type for the terminal
transmits feedback information, the at least one PUCCH
type is used for determining at least one PUCCH resource,
and the at least one PUCCH resource is used for carrying the
feedback information transmitted by the terminal to the
network device.

[0058] Optionally, the configuration signaling may
include at least one of the following signaling: a broadcast
message, a system information block (SIB), a radio resource
control (RRC) message, an RRC reconfiguration signaling,
downlink control information (DCI), a medium access con-
trol (MAC) control element (CE), a physical downlink
control channel (PDCCH) order, data information.

[0059] In step 202, the terminal receives the configuration
signaling transmitted by the network device.

[0060] In step 203, the terminal determines the at least one
PUCCH resource based on the at least one PUCCH type.
[0061] Fora PUCCH type, the terminal may be configured
with M PUCCH resources, where M is a positive integer.
Exemplarily, the above-mentioned M PUCCH resources
may be configured for the terminal by the network device
through the configuration signaling. Optionally, if M is a
positive integer greater than 1, there are at least two PUCCH
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resources, in the M PUCCH resources, that are the same or
different in at least one signal dimension, where the signal
dimension includes time domain, frequency domain and
code domain.

[0062] Optionally, the terminal configures at least two
PUCCH resources for the first PUCCH type, and each
PUCCH resource corresponds to a different G-RNTI. Exem-
plarily, the at least two PUCCH resources may be the same
or different PUCCH resources. As shown in FIG. 3, the first
PUCCH type (i.e., the selected type) is configured with U
PUCCH resources, which are PUCCH resource #0, PUCCH
resource #1, . . ., PUCCH resource #U-1, respectively, and
the U PUCCH resources correspond to U G-RNTIs one by
one. For example, PUCCH resource #0 corresponds to
G-RNTI #0, PUCCH resource #1 corresponds to G-RNTI
#1, ..., and PUCCH resource #U-1 corresponds to G-RNTI
#U-1, where U is a positive integer greater than 1.

[0063] Exemplarily, the terminal is configured with at
least one G-RNTI, the terminal selects the first PUCCH type
from at least one PUCCH type configured by the network
device, and determines, from at least two PUCCH resources
configured for the first PUCCH type, at least one PUCCH
resource corresponding to the at least one G-RNTIL.

[0064] Optionally, at least two PUCCH resource sets are
configured for the terminal with respect to the first PUCCH
type, and each PUCCH resource set corresponds to a dif-
ferent G-RNTI. As shown in FIG. 4, the first PUCCH type
is configured with R PUCCH resource sets, which are
PUCCH resource set #0, PUCCH resource set #1, . . .,
PUCCH resource set #R-1, respectively, and each PUCCH
resource set includes U PUCCH resources, which are
PUCCH resource #0, PUCCH resource #1, . . . , PUCCH
resource #U-1, respectively. The R PUCCH resource sets
are in one-to-one correspondence with R G-RNTIs. For
example, PUCCH resource set #0 corresponds to G-RNTI
RNTT #0, PUCCH resource set #1 corresponds to G-RNTI
#1, ..., PUCCH resource set #R-1 corresponds to G-RNTI
#R-1, where R is a positive integer greater than 1.

[0065] Exemplarily, the above PUCCH resource set
includes U identical PUCCH resources, or the above
PUCCH resource set includes U different PUCCH
resources, or the above PUCCH resource set includes at least
two different PUCCH resources.

[0066] Exemplarily, the terminal is configured with at
least one G-RNTI, and the terminal selects the first PUCCH
type from at least one PUCCH type configured by the
network device, determines, from at least two PUCCH
resource sets configured for the first PUCCH type, at least
one PUCCH resource set corresponding to at least one
G-RNTI, and then determines at least one PUCCH resource
from the at least one PUCCH resource set.

[0067] Optionally, the above-mentioned G-RNTI is con-
figured for the terminal by the network device through
configuration signaling; or, the above-mentioned G-RNTT is
defined by a communication standard.

[0068] In step 204, the terminal transmits feedback infor-
mation to the network device through at least one PUCCH
resource.

[0069] The terminal determines, on the at least one
PUCCH resource, a transmission slot for transmitting the
feedback information, and transmits the HARQ feedback
information to the network device through the transmission
slot.
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[0070] To sum up, the method for transmitting feedback
information according to some embodiments provides a
manner for HARQ information feedback during broadcast
and multicast in the New Radio (NR) MBMS system. The
network device configures the PUCCH type for the terminal,
and the terminal determines, based on the PUCCH type, at
least one PUCCH resource used for feeding back one or
more pieces of feedback information. Accordingly, the ter-
minal in different network coverage environments can effec-
tively feed back HARQ acknowledgment information ACK
or NACK with respect to broadcast and multicast, thereby
improving the accurate transmission performance of broad-
cast and multicast data.

[0071] It should be noted that, the above steps at the
terminal side may be implemented independently as one
embodiment, and the above steps at the network device side
may be implemented independently as another embodiment.
[0072] There are different PUCCH type configuration
manners in this application. For example, one PUCCH type
may be configured by the network device; or, at least two
PUCCH types may be configured by the network device, and
the terminal may select one PUCCH type therefrom.
[0073] For the first configuration mode, FIG. 5 shows a
flowchart of a method for transmitting feedback information
according to some embodiments of this application, which is
applied to the HARQ information feedback scenario where
NACK is present in broadcast or multicast in the commu-
nication system shown in FIG. 3. From the perspective of
terminal, the method includes following content.

[0074] In step 312, the terminal receives the configuration
signaling transmitted by the network device, where the
configuration signaling carries the first PUCCH type, and
the first PUCCH type is used for indicating the first PUCCH
format and the first PUCCH symbol number for transmitting
the feedback information.

[0075] The configuration information received by the ter-
minal is used for configuring the first PUCCH type. Exem-
plarily, the terminal obtains the first PUCCH format and the
first PUCCH symbol number of the first PUCCH type from
the configuration signaling. Alternatively, the terminal
obtains the first PUCCH type from the configuration signal-
ing, and determines the first PUCCH format and the first
PUCCH symbol number defined in the communication
standard.

[0076] Optionally, the above configuration signaling may
include at least one of the following signaling: broadcast
message, SIB, RRC message, RRC reconfiguration signal-
ing, DCI, MAC CE, PDCCH order, and data information.

[0077] Optionally, the foregoing first PUCCH format
includes one of PUCCH format 0, PUCCH format 1,
PUCCH format 2, PUCCH format 3, and PUCCH format 4.
The first PUCCH symbol number is related to the first
PUCCH format, for example, if it is PUCCH format 0, the
PUCCH symbol number may be 1 or 2.

[0078] In step 314, the terminal determines at least one
PUCCH resource based on the first PUCCH format and the
first PUCCH symbol number.

[0079] Optionally, a terminal is configured with at least
one G-RNTI. The terminal determines at least one candidate
PUCCH resource that supports the first PUCCH format and
the first PUCCH symbol number; and determines, from the
at least one candidate PUCCH resource, the at least one
PUCCH resource corresponding to the G-RNTI.
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[0080] In step 316, the terminal transmits feedback infor-
mation to the network device through at least one PUCCH
resource.

[0081] Exemplarily, the terminal receives the configura-
tion signaling from the network device, and determines a
PUCCH format used for the NACK-only feedback accord-
ing to the configuration signaling, where the PUCCH format
may be PUCCH format 0 or PUCCH format 1. In an MBMS
scheduled by G-RNTTI, in which the NACK-only feedback is
adopted, the terminal transmits HARQ feedback information
by using the PUCCH format configured for the NACK-only
feedback.

[0082] Exemplarily, a terminal is configured with at least
one G-RNTI, where the G-RNTT is used for scrambling the
PDCCH that schedules the physical downlink shared chan-
nel (PDSCH) carrying MBMS transmission, and for each
G-RNTI A corresponding PUCCH type for NACK-only
feedback may be configured. Exemplarily, there are at least
two G-RNTIs corresponding to different PUCCH types for
the NACK-only feedback.

[0083] Correspondingly, as shown in FIG. 6, from the
perspective of network device, the method includes follow-
ing content.

[0084] In step 322, the network device determines the first
PUCCH type, where the first PUCCH type is used for
indicating the first PUCCH format and the first PUCCH
symbol number for transmitting the feedback information.
[0085] The network device determines the first PUCCH
type for the terminal to transmit the feedback information.
Optionally, the first PUCCH type includes the first PUCCH
format and the first PUCCH symbol number. Exemplarily, a
PUCCH format and a PUCCH symbol number correspond-
ing to a PUCCH type are defined by the communication
standard, and the network device determines the first
PUCCH format and the first PUCCH symbol number cor-
responding to the first PUCCH type defined by the commu-
nication standard.

[0086] Optionally, the foregoing PUCCH format includes
one of PUCCH format 0, PUCCH format 1, PUCCH format
2, PUCCH format 3, and PUCCH format 4. The PUCCH
symbol number is related to the PUCCH format, for
example, if it is PUCCH format 0, the PUCCH symbol
number may be 1 or 2.

[0087] Optionally, the network device receives the down-
link signal quality reported by the terminal, and determines
the first PUCCH type according to the downlink signal
quality.

[0088] Optionally, the above-mentioned downlink signal
quality may be obtained by that the terminal reports the
downlink signal quality according to the indication of the
network device, or the terminal periodically reports the
downlink signal quality to the network device.

[0089] Optionally, the above-mentioned downlink signal
quality includes at least one of RSRP, Reference Signal
Receiving Quality (RSRQ), and Signal to Interference plus
Noise Ratio (SINR). Optionally, RSRP may further include
at least one of synchronization signal RSRP (SS-RSRP) or
channel status indicator RSRP (CSI-RSRP).

[0090] After receiving the downlink signal quality, the
network device determines the first PUCCH type according
to the downlink signal quality. Exemplarily, the network
device is configured with N consecutive value ranges of
downlink signal quality, where each value range corre-
sponds to a respective PUCCH type, and each PUCCH type
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corresponds to a respective PUCCH format and a respective
PUCCH symbol number. In some embodiments, the i-th
value range is [i_min, i_max), that is, greater than or equal
to i_min and less than i_max. In response to determining that
the downlink signal quality is greater than or equal to equal
to i_min and less than i_max, the network device determines
the PUCCH type corresponding to the i-th value range as the
first PUCCH type.

[0091] Alternatively, the i-th value range may also be
(i_min, i_max], that is, greater than i_min and less than or
equal to i_max. In response to determining that the downlink
signal quality is greater than i_min and less than or equal to
i_max, the network device determines the PUCCH type
corresponding to the i-th value range as the first PUCCH
type.

[0092] Optionally, the network device is configured with a
signal quality threshold, and when the downlink signal
quality is greater than or equal to the signal quality thresh-
old, the network device may determine that the PUCCH
resource used by the terminal for NACK-only feedback is
configured as PUCCH format 0. When downlink signal
quality is less than the signal quality threshold, the network
device may determine that the PUCCH resource used by the
terminal for NACK-only feedback is configured as PUCCH
format 1. In other words, for the PUCCH resource used for
NACK-only feedback, when the network device determines
that the downlink signal quality is greater than or equal to
the signal quality threshold, the first PUCCH format indi-
cated by the first PUCCH type is PUCCH format 0; when the
downlink signal quality is less than the signal quality
threshold, the first PUCCH format indicated by the first
PUCCH type is PUCCH format 1.

[0093] It should be noted that the above downlink signal
quality may also be referred to as downlink channel quality.
[0094] In step 324, the network device generates the
configuration signaling according to the first PUCCH type,
and transmits the configuration signaling to the terminal.
[0095] The network device generates, according to the
first PUCCH type, the configuration signaling that carries
the first PUCCH format and the first PUCCH symbol
number, or generates, according to the first PUCCH type, the
configuration signaling that does not carry the first PUCCH
format and the first PUCCH symbol number; and then
transmits the configuration signaling to the terminal.
[0096] In step 326, the network device receives feedback
information transmitted by the terminal on the at least one
PUCCH resource, where the at least one PUCCH resource
is determined by the terminal according to the first PUCCH
type configured by the network device.

[0097] To sum up, in the method for transmitting feedback
information according to some embodiments, the network
device can configure a corresponding PUCCH type accord-
ing to the downlink signal quality reported by the terminal,
thereby ensuring effective reporting of HARQ feedback
information.

[0098] For the second configuration mode, FIG. 7 shows
a flowchart of a method for transmitting feedback informa-
tion according to some embodiments of this application,
which is applied to the HARQ information feedback sce-
nario where NACK is present in broadcast or multicast in the
communication system shown in FIG. 3. From the perspec-
tive of terminal, the method includes following content.
[0099] In step 412, the terminal receives the configuration
signaling transmitted by the network device, where the
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configuration signaling is used for configuring at least two
PUCCH types, the at least two PUCCH types correspond to
the same first PUCCH format, and the first PUCCH format
corresponds to at least one PUCCH symbol number.
[0100] Optionally, the above-mentioned first PUCCH for-
mat is configured by the network device through configu-
ration signaling; or, the first PUCCH format is defined by a
communication standard.

[0101] Exemplarily, the above configuration signaling is
used for configuring at least two PUCCH types for NACK-
only feedback, and the at least two PUCCH types corre-
spond to the same PUCCH format, for example, PUCCH
format 0 or PUCCH format 1.

[0102] The terminal determines the first PUCCH symbol
number corresponding to the first PUCCH format based on
the configuration signaling, which may be implemented by
means of step 414.

[0103] In step 414, the terminal determines, according to
the downlink signal quality, the first PUCCH symbol num-
ber from the at least one PUCCH symbol number.

[0104] The terminal is configured with N consecutive
value ranges of downlink signal quality, with each value
range corresponding to a respective PUCCH symbol num-
ber. In some embodiments, the i-th value range is [i_min,
i_max), that is, greater than or equal to i_min and less than
i_max. In response to determining that the downlink signal
quality is greater than or equal to i_min and less than i_max,
the terminal determines the PUCCH symbol number corre-
sponding to the i-th value range as the first PUCCH symbol
number.

[0105] Alternatively, the i-th value range is (i_min,
i_max], that is, greater than i_min and less than or equal to
i_max. In response to determining that the downlink signal
quality is greater than i_min and less than or equal to i_max,
the terminal determines the PUCCH symbol number corre-
sponding to the i-th value range as the first PUCCH symbol
number. Herein, N, i_min, and i_max are all positive inte-
gers, and i_min is smaller than i_max.

[0106] Optionally, the above-mentioned N value ranges of
downlink signal quality for selecting the PUCCH symbol
number are configured by the network device for the termi-
nal through configuration signaling.

[0107] Exemplarily, as shown in FIG. 8, the downlink
signal quality is RSRP as an example, the above N value
ranges include N-1 downlink RSRP thresholds, which are
respectively downlink RSRP threshold 0, downlink RSRP
threshold 1, . . ., downlink RSRP threshold N-2, where the
values of the above downlink RSRP thresholds decrease
sequentially. The N-1 downlink RSRP thresholds divide the
RSRP values into N value ranges. If the downlink RSRP
measured by the terminal is greater than or equal to the
downlink RSRP threshold 0, then the terminal determines to
transmit the HARQ feedback information by using the
PUCCH format A of r symbols. If the downlink RSRP
measured by the terminal is greater than or equal to the
downlink RSRP threshold 1 and less than the downlink
RSRP threshold 0, the terminal determines to transmit the
HARQ feedback information by using the PUCCH format A
of r+a, symbols; and so on. If the downlink RSRP measured
by the terminal is greater than or equal to the downlink
RSRP threshold j and less than the downlink RSRP threshold
j—1, the terminal determines to transmit HARQ feedback
information by using the PUCCH format A of r+a,_, sym-
bols, where j is a positive integer, and j-1 is less than or
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equal to N-2. Exemplarily, the foregoing PUCCH format A
includes one of PUCCH format 0, PUCCH format 1,
PUCCH format 2, PUCCH format 3, and PUCCH format 4.
For different PUCCH formats, the value of r may be
different. For example, if PUCCH format A is PUCCH
format 0, the value of r may be 0; if PUCCH format A is
PUCCH format 1, the value of r may be 4. a,_, is a positive
integer, and the value of a,_, may be configured for the
terminal by the network device through configuration sig-
naling, or may be defined in a communication standard.

[0108] Optionally, the terminal is configured with at least
two G-RNTIs, with each G-RNTI corresponding to N value
ranges of downlink signal quality. In other words, each
G-RNTI may correspond to at least one downlink signal
quality threshold (i.e., the signal quality threshold), where
the at least one downlink signal quality threshold divides
values of the downlink signal quality into N value ranges.
Exemplarily, the values of N corresponding to at least two
G-RNTIs are the same or different. Optionally, at least one
downlink signal quality threshold corresponding to at least
two G-RNTIs are different; exemplarily, each downlink
signal quality threshold in the at least one downlink signal
quality threshold may be different, or, some downlink signal
quality thresholds thereof may be different.

[0109] In step 416, the terminal determines at least one
PUCCH resource based on the first PUCCH format and the
first PUCCH symbol number.

[0110] In step 418, the terminal transmits feedback infor-
mation to the network device through the at least one
PUCCH resource.

[0111] Correspondingly, as shown in FIG. 9, from the
perspective of network device, the method includes follow-
ing content.

[0112] In step 422, the network device determines at least
two PUCCH types, where the at least two PUCCH types
correspond to the same first PUCCH format, and the first
PUCCH format corresponds to at least one PUCCH symbol
number.

[0113] In step 424, the network device generates the
configuration signaling according to the at least two PUCCH
types, and transmits the configuration signaling to the ter-
minal.

[0114] The configuration signaling is used for configuring
the terminal with the at least two PUCCH types carrying the
feedback information.

[0115] In step 426, the network device receives the feed-
back information transmitted by the terminal on the at least
one PUCCH resource, where the at least one PUCCH
resource is determined by the terminal according to the at
least two PUCCH types configured by the network device.

[0116] To sum up, based on the method for transmitting
feedback information according to some embodiments, the
terminal selects the PUCCH type for transmitting HARQ
feedback information according to the downlink signal
quality, thereby reducing the reporting of the downlink
signal quality and saving the transmission power of the
terminal.

[0117] For the second configuration mode, FIG. 10 shows
a flowchart of a method for transmitting feedback informa-
tion according to some other embodiments of this applica-
tion, which is applied to any of the forgoing HARQ infor-
mation feedback scenario where NACK is present in
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broadcast or multicast in the communication system shown
in FIG. 3. From the perspective of terminal, the method
includes following content.

[0118] In step 512, the terminal receives configuration
signaling transmitted by the network device, where the
configuration signaling is used for configuring at least two
PUCCH types.

[0119] The terminal is configured with N consecutive
value ranges of downlink signal quality, with each value
range corresponding to a respective PUCCH type, where the
i-th value range is [i_min, i_max), that is, greater than or
equal to i_min and less than i_max, or the i-th value range
is (i_min, i_max], that is, greater than i_min and less than or
equal to i_max.

[0120] In step 514, the terminal determines that the down-
link signal quality is greater than i_min and less than i_max
and, accordingly, determines, from at least two PUCCH
types, a first PUCCH type corresponding to the i-th value
range, where the first PUCCH type includes the first PUCCH
format and the first PUCCH symbol number.

[0121] The terminal determines that the downlink signal
quality is greater than or equal to i_min and less than i_max,
and determines, from at least two PUCCH types, the first
PUCCH type corresponding to the i-th value range. Alter-
natively, the terminal determines that the downlink signal
quality is greater than i_min and less than or equal to i_max,
and determines, from at least two PUCCH types, the first
PUCCH type corresponding to the i-th value range. In some
embodiments, each PUCCH type configured by the network
device includes a PUCCH format and a PUCCH symbol
number. Herein, N, i, i_min, and i_max are all positive
integers, and i_min is smaller than i_max.

[0122] Optionally, the above-mentioned N value ranges of
the downlink signal quality for selecting the PUCCH type
are configured by the network device for the terminal
through configuration signaling.

[0123] Optionally, there are at least two PUCCH types
corresponding to the same or different PUCCH formats.
[0124] Exemplarily, as shown in FIG. 11, the downlink
signal quality is RSRP as an example, the above N value
ranges include N-1 downlink RSRP thresholds, which are
respectively downlink RSRP threshold 0, downlink RSRP
threshold 1, . . . , downlink RSRP threshold N-2, with the
values of the above downlink RSRP thresholds decreasing in
turn. The N-1 downlink RSRP thresholds divide the RSRP
values into N value ranges. If the downlink RSRP measured
by the terminal is greater than or equal to the downlink
RSRP threshold 0, the terminal determines to transmit
HARQ feedback information by using PUCCH type 0. If the
downlink RSRP measured by the terminal is greater than or
equal to downlink RSRP threshold 1 and less than downlink
RSRP threshold 0, the terminal determines to transmit
HARQ feedback information by using PUCCH type 1; and
so on. If the downlink RSRP measured by the terminal is
greater than or equal to the downlink RSRP threshold j and
less than the downlink RSRP threshold j-1, the terminal
determines to transmit the HARQ feedback information by
using PUCCH type j, where j is a positive integer, and j-1
is less than or equal to N-2.

[0125] For example, the terminal determines 4 PUCCH
types according to the configuration signaling from the
network device, which are 1-symbol PUCCH format 0,
2-symbol PUCCH format 0, 4-symbol PUCCH format 1,
and M-symbol PUCCH format 1, respectively, where M is
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greater than 4 and less than or equal to 14. The terminal
further determines 3 downlink RSRP thresholds correspond-
ing to the above 4 PUCCH types according to the configu-
ration signaling from the network device, which are respec-
tively downlink RSRP threshold 0, downlink RSRP
threshold 1 and downlink RSRP Threshold 2. If the down-
link RSRP measured by the terminal is greater than or equal
to the downlink RSRP threshold 0, the terminal transmits the
feedback information of NACK-only feedback by using the
1-symbol PUCCH format 0. If the downlink RSRP mea-
sured by the terminal is greater than or equal to the downlink
RSRP threshold 1 and less than the downlink RSRP thresh-
old 0, the terminal transmits the feedback information of
NACK-only feedback by using the 2-symbol PUCCH for-
mat 0. If the downlink RSRP measured by the terminal is
greater than or equal to the downlink RSRP threshold 2 and
less than the downlink RSRP threshold 1, the terminal
transmits the feedback information of NACK-only feedback
by using the 4-symbol PUCCH format 1. If the downlink
RSRP measured by the terminal is less than the downlink
RSRP threshold 2, the terminal transmits the feedback
information of NACK-only feedback by using the M-sym-
bol PUCCH format 1.

[0126] For another example, the terminal determines two
PUCCH types according to the configuration signaling from
the network device, which are 1-/2-symbol PUCCH format
0, and 4-/M-symbol PUCCH format 1, where M is greater
than 4 and less than or equal to 14. The terminal further
determines, according to the configuration signaling from
the network device, a downlink RSRP threshold correspond-
ing to the above two PUCCH types, which is the downlink
RSRP threshold 0. If the downlink RSRP measured by the
terminal is greater than or equal to the downlink RSRP
threshold 0, the terminal transmits the feedback information
of NACK-only feedback by using the 1-/2-symbol PUCCH
format 0. If the downlink RSRP measured by the terminal is
less than the downlink RSRP threshold 0, the terminal
transmits the feedback information of NACK-only feedback
by using the 4-/M-symbol PUCCH format 1.

[0127] Exemplarily, the above PUCCH format j includes
one of PUCCH format 0, PUCCH format 1, PUCCH format
2, PUCCH format 3, and PUCCH format 4.

[0128] Exemplarily, the terminal receives the configura-
tion signaling from the network device, and determines the
PUCCH type used for NACK-only feedback according to
the configuration signaling. For any MBMS scheduled by
G-RNTI where NACK-only feedback is applied, the termi-
nal may be configured with at least two PUCCH types for
NACK-only feedback used for transmitting the HARQ
feedback information.

[0129] Exemplarily, there are at least two G-RNTIs cor-
responding to different PUCCH types for the NACK-only
feedback.

[0130] Optionally, the terminal is configured with at least
two G-RNTIs, with each G-RNTI corresponding to N value
ranges of downlink signal quality. In other words, each
G-RNTI may correspond to at least one downlink signal
quality threshold (i.e., signal quality threshold), where the at
least one downlink signal quality threshold divides values of
the downlink signal quality into N value ranges. Exemplar-
ily, the values of N corresponding to at least two G-RNTIs
are the same or different. Optionally, the at least one
downlink signal quality threshold corresponding to the at
least two G-RNTIs is different; exemplarily, each downlink
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signal quality threshold in the at least one downlink signal
quality threshold may be different, or, some downlink signal
quality thresholds thereof may be different.

[0131] In step 516, the terminal determines at least one
PUCCH resource based on the first PUCCH format and the
first PUCCH symbol number.

[0132] In step 518, the terminal transmits the feedback
information to the network device through the at least one
PUCCH resource.

[0133] Correspondingly, as shown in FIG. 12, from the
perspective of network device, the method includes follow-
ing content.

[0134] In step 522, the network device determines at least
two PUCCH types, where the at least two PUCCH types
include a first PUCCH type, and the first PUCCH type
includes the first PUCCH format and the first PUCCH
symbol number.

[0135] In step 524, the network device generates the
configuration signaling according to the at least two PUCCH
types, and transmits the configuration signaling to the ter-
minal.

[0136] In step 526, the network device receives the feed-
back information transmitted by the terminal on the at least
one PUCCH resource, where the at least one PUCCH
resource is determined by the terminal according to the at
least two PUCCH types configured by the network device.
[0137] To sum up, based on the method for transmitting
feedback information according to some embodiments, the
terminal selects the PUCCH type for transmitting HARQ
feedback information according to the downlink signal
quality, thereby reducing the reporting of the downlink
signal quality and saving the transmission power of the
terminal.

[0138] It should be noted that if a G-RNTTI is associated
with a PUCCH resource set for NACK-only feedback or a
PUCCH resource for NACK-only feedback, the G-RNTI
may be called a NACK-only G-RNTI.

[0139] In some embodiments, for transmitting the feed-
back information, the terminal first determines, on at least
one PUCCH resource, a transmission slot for transmitting
the feedback information, and then transmits the feedback
information to the network device through the transmission
slot.

[0140] For the determination of the above transmission
slot, the terminal detects, in slot n, a PDSCH scheduled by
a PDCCH scrambled by G-RNTI, and determines slot n+k
as the transmission slot for transmitting feedback informa-
tion, where k is indicated by the PDCCH scheduling the
PDSCH, and n, k are positive integers.

[0141] The terminal detects, in slot n, a release of semi-
persistent scheduling (SPS) indicated by the PDCCH
scrambled by G-RNTI, and determines slot n+k as the
transmission slot for transmitting feedback information,
where k is indicated by the PDCCH indicating the release of
SPS, and n, k are positive integers. Subsequently, the ter-
minal transmits the feedback information of at least one
G-RNTI to the network device in the transmission slot.
[0142] Optionally, the above-mentioned G-RNTI includes
a NACK-only G-RNTI. The terminal detects, in slot n, the
PDSCH scheduled by the PDCCH scrambled by the NACK-
only G-RNTI, and determines slot n+k as the transmission
slot for transmitting HARQ feedback information with
respect to the above-mentioned PDSCH. The terminal
detects, in slot n, the release of SPS indicated by the PDCCH
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scrambled by NACK-only G-RNTI, and determines slot n+k
as the transmission slot for transmitting HARQ feedback
information with respect to the above release of SPS.
[0143] It should also be noted that the detection of
PDCCH (or PDSCH) in slot n means that the last symbol of
the PDCCH (or PDSCH) is located in the subframe n. For
PDSCH, if only one TB is carried, the HARQ feedback
information of the PDSCH includes 1 bit; if 2 TBs are
carried, the feedback information of the PDSCH includes 2
bits. If the terminal successfully decodes a certain TB, a
HARQ feedback bit corresponding to this TB is ACK, that
is, the bit value is 1; otherwise, the bit value is 0.

[0144] In one slot, the terminal may only feed back 1-bit
HARQ feedback information for one NACK-only G-RNTIL.
If the terminal needs to feed back M-bit HARQ feedback
information for the same NACK-only G-RNTI in slot u
where the PUCCH used for NACK-only feedback is located,
15M, and if one of the M bits is 0, the terminal transmits the
PUCCH of PUCCH format 0 in the PUCCH resource for
NACK-only feedback corresponding to the NACK-only
G-RNTI; otherwise, the terminal does not transmit any
information.

[0145] Alternatively, M-bit HARQ feedback information
are fed back for one G-RNTI in one slot, with different
feedback information using different PUCCH resources,
where 1=M.

[0146] For example, the PUCCH type determined by the
terminal is 4-symbol PUCCH format 1, each G-RNTI of
NACK-only feedback corresponds to a PUCCH resource
set, each PUCCH resource set includes two PUCCH
resources of this type, and the two PUCCH resources occupy
different time-frequency resources. If the terminal needs to
transmit 2-bit HARQ feedback information for the NACK-
only G-RNTI on slot u, the terminal may transmit the first
feedback bit by using the first PUCCH resource, and trans-
mit the second feedback bit by using the second PUCCH
resource.

[0147] To sum up, the method for transmitting feedback
information according to some embodiments provides a
manner for HARQ information feedback during broadcast
and multicast in the NR MBMS system. The network device
configures the PUCCH type for the terminal, and the termi-
nal determines, based on the PUCCH type, at least one
PUCCH resource used for feeding back one or more pieces
of feedback information. Accordingly, the terminal in dif-
ferent network coverage environments can effectively feed
back HARQ acknowledgment information ACK or NACK
with respect to broadcast and multicast, thereby improving
the accurate transmission performance of broadcast and
multicast data.

[0148] FIG. 13 shows a block diagram of an apparatus for
transmitting feedback information according to some
embodiments of this application. The apparatus may be
implemented as part or all of a terminal through software,
hardware, or a combination thereof. The apparatus is applied
to the HARQ information feedback scenario where NACK
is present in broadcast or multicast and includes following
content.

[0149] A first receiving module 602 is configured to
receive a configuration signaling transmitted by a network
device, where the configuration signaling is used for con-
figuring at least one physical uplink control channel
(PUCCH) type for a terminal to transmit the feedback
information.
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[0150] A first processing module 604 is configured to
determine at least one PUCCH resource based on the at least
one PUCCH type.

[0151] A first transmitting module 606 is configured to
transmit the feedback information to the network device
through the at least one PUCCH resource.

[0152] In some embodiments, the configuration signaling
is used for configuring a first PUCCH type, the first PUCCH
type includes a first PUCCH format and a first PUCCH
symbol number.

[0153] The first processing module 604 is configured to
determine the at least one PUCCH resource according to the
first PUCCH format and the first PUCCH symbol number.
[0154] In some embodiments, the first transmitting mod-
ule 606 is configured to report downlink signal quality to the
network device, where the downlink signal quality is used
for determining the first PUCCH type.

[0155] In some embodiments, the configuration signaling
is used for configuring at least two PUCCH types, the at least
two PUCCH types correspond to a same first PUCCH
format, and the first PUCCH format corresponds to at least
one PUCCH symbol number.

[0156] The first processing module 604 is configured to
determine, according to the downlink signal quality, a first
PUCCH symbol number from the at least one PUCCH
symbol number; and determine the at least one PUCCH
resource based on the first PUCCH format and the first
PUCCH symbol number.

[0157] In some embodiments, the first PUCCH format is
configured by the network device through the configuration
signaling; or, the first PUCCH format is defined by a
communication standard.

[0158] In some embodiments, the terminal is configured
with N consecutive value ranges of downlink signal quality,
each value range corresponds to a respective PUCCH sym-
bol number, an i-th value range is (i_min, i_max).

[0159] The first processing module 604 is configured to
determine, in response to that the downlink signal quality is
greater than i_min and less than i_max, a PUCCH symbol
number corresponding to the i-th value range as the first
PUCCH symbol number.

[0160] Herein, N, i, i_min, and i_max are positive inte-
gers, and i_min is smaller than the i_max.

[0161] In some embodiments, the configuration signaling
is used for configuring at least two PUCCH types, the
terminal is configured with N consecutive value ranges of
downlink signal quality, each value range corresponds a
respective PUCCH type, an i-th value range is (i_min,
i_max).

[0162] The first processing module 604 is configured to, in
response to that the downlink signal quality is greater than
i_min and less than i_max, determine, from the at least two
PUCCH types, a first PUCCH type corresponding to the i-th
value range, where the first PUCCH type includes a first
PUCCH format and a first PUCCH symbol number; and
determine the at least one PUCCH resource based on the first
PUCCH format and the first PUCCH symbol number.
[0163] Herein, N, i, i_min, and i_max are positive inte-
gers, and i_min is smaller than the i_max.

[0164] In some embodiments, there are at least two
PUCCH types corresponding to a same PUCCH format or
different PUCCH formats.

[0165] In some embodiments, the downlink signal quality
includes at least one of RSRP, RSRQ, SINR.
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[0166] Insome embodiments, the PUCCH format includes
one of PUCCH format 0, PUCCH format 1, PUCCH format
2, PUCCH format 3 or PUCCH format 4.

[0167] In some embodiments, the terminal is configured
with a G-RNTL.

[0168] The first processing module 604 is configured to
determine at least one candidate PUCCH resource support-
ing the first PUCCH format and the first PUCCH symbol
number; and determine, from the at least one candidate
PUCCH resource, the at least one PUCCH resource corre-
sponding to the G-RNTIL.

[0169] In some embodiments, the configuration signaling
includes at least one of following signaling: broadcast
message, SIB, RRC message, RRC reconfiguration signal-
ing, DCI, MAC CE, PDCCH order, data information.
[0170] In some embodiments, the first processing module
604 is configured to determine, on the at least one PUCCH
resource, a transmission slot for transmitting the feedback
information.

[0171] The first transmitting module 606 is configured to
transmit the feedback information to the network device
through the transmission slot.

[0172] In some embodiments, the first processing module
604 is configured to, in response to the terminal detecting, in
a slot n, a PDSCH scheduled by a PDCCH scrambled by a
G-RNTI, determine a slot n+k as the transmission slot for
transmitting the feedback information, where k is indicated
by the PDCCH scheduling the PDSCH, and n and k are
positive integers.

[0173] In some embodiments, the first processing module
604 is configured to, in response to the terminal detecting, in
a slot n, a release of SPS indicated by a PDCCH scrambled
by a G-RNTI, determine a slot n+k as the transmission slot
for transmitting the feedback information, where k is indi-
cated by the PDCCH indicating the release of SPS, and n and
k are positive integers.

[0174] In some embodiments, the first transmitting mod-
ule 606 is configured for the terminal to transmit, on the
transmission slot, to the network device the feedback infor-
mation corresponding to at least one G-RNTI.

[0175] To sum up, the apparatus for transmitting feedback
information according to some embodiments provides a
manner for HARQ information feedback during broadcast
and multicast in the NR MBMS system. The network device
configures the PUCCH type for the terminal, and the termi-
nal determines, based on the PUCCH type, at least one
PUCCH resource used for feeding back one or more pieces
of feedback information. Accordingly, the terminal in dif-
ferent network coverage environments can effectively feed
back HARQ acknowledgment information ACK or NACK
with respect to broadcast and multicast, thereby improving
the accurate transmission performance of broadcast and
multicast data.

[0176] FIG. 14 shows a block diagram of an apparatus for
transmitting feedback information according to some
embodiments of this application. The apparatus may be
implemented as part or all of a network device through
software, hardware, or a combination thereof. The apparatus
is applied to the HARQ information feedback scenario
where NACK is present in broadcast or multicast and
includes following content.

[0177] A second transmitting module 702 is configured to
transmit a configuration signaling to a terminal, where the
configuration signaling is used for configuring at least one
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PUCCH type for the terminal to transmit the feedback
information, the at least one PUCCH type is used for
determining at least one PUCCH resource, and the at least
one PUCCH resource is used for carrying the feedback
information transmitted by the terminal to the network
device.

[0178] In some embodiments, the apparatus further
includes a second processing module 704.

[0179] The second processing module 704 is configured to
determine a first PUCCH type, where the first PUCCH type
is used for indicating a first PUCCH format and a first
PUCCH symbol number for transmitting the feedback infor-
mation; and generate the configuration signaling according
to the first PUCCH type.

[0180] The second transmitting module 702 is configured
to transmit the configuration signaling to the terminal.
[0181] In some embodiments, the apparatus further
includes a second receiving module 706.

[0182] The second receiving module 706 is configured to
receive downlink signal quality reported by the terminal.
[0183] The second processing module 704 is configured to
determine the first PUCCH type according to the downlink
signal quality.

[0184] In some embodiments, the downlink signal quality
includes at least one of RSRP, RSRQ, or SINR.

[0185] In some embodiments, the apparatus further
includes a second processing module 704 and the second
transmitting module 702.

[0186] The second processing module 704 is configured to
determine at least two PUCCH types, and generate the
configuration signaling according to the at least two PUCCH
types.

[0187] The second transmitting module 702 is configured
to transmit the configuration signaling to the terminal; where
the configuration signaling is used for configuring the ter-
minal with the at least two PUCCH types carrying the
feedback information, the at least two PUCCH types corre-
spond to a same first PUCCH format, and the first PUCCH
format corresponds to at least one PUCCH symbol number.
[0188] In some embodiments, the first PUCCH format is
configured by the network device through the configuration
signaling; or, the first PUCCH format is defined by a
communication standard.

[0189] In some embodiments, the apparatus further
includes a second processing module 704 and the second
transmitting module 702.

[0190] The second processing module 704 is configured to
determine at least two PUCCH types, and generate the
configuration signaling according to the at least two PUCCH
types.

[0191] The second transmitting module 702 is configured
to transmit the configuration signaling to the terminal; where
the at least two PUCCH types include a first PUCCH type,
and the first PUCCH type includes a first PUCCH format
and a first PUCCH symbol number.

[0192] Insome embodiments, the PUCCH format includes
one of PUCCH format 0, PUCCH format 1, PUCCH format
2, PUCCH format 3 or PUCCH format 4.

[0193] In some embodiments, the configuration signaling
includes at least one of following signaling: broadcast
message, SIB, RRC message, RRC reconfiguration signal-
ing, DCI, MAC CE, PDCCH order, data information.
[0194] To sum up, the apparatus for transmitting feedback
information according to some embodiments provides a
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manner for HARQ information feedback during broadcast
and multicast in the NR MBMS system. The network device
configures the PUCCH type for the terminal, and the termi-
nal determines, based on the PUCCH type, at least one
PUCCH resource used for feeding back one or more pieces
of feedback information. Accordingly, the terminal in dif-
ferent network coverage environments can effectively feed
back HARQ acknowledgment information ACK or NACK
with respect to broadcast and multicast, thereby improving
the accurate transmission performance of broadcast and
multicast data.

[0195] FIG. 15 shows a schematic structural diagram of a
terminal according to some embodiments of this application.
The terminal includes a processor 801, a receiver 802, a
transmitter 803, a memory 804, and a bus 805.

[0196] The processor 801 includes one or more processing
cores, and the processor 801 executes various functional
applications and information processing by running soft-
ware programs and modules.

[0197] The receiver 802 and the transmitter 803 may be
implemented as a communication component, which may be
a communication chip.

[0198] The memory 804 is connected to the processor 801
through the bus 805.

[0199] The memory 804 may be configured to store at
least one instruction, and the processor 801 may be config-
ured to execute the at least one instruction to implement the
various steps in the above method embodiments.

[0200] Additionally, memory 804 may be implemented by
any type or combination of volatile or non-volatile storage
devices including, but not limited to, magnetic or optical
disks, FElectrically FErasable Programmable Read Only
Memory (EEPROM), Erasable Programmable Read Only
Memory (EPROM), Static Random-Access Memory
(SRAM), Read Only Memory (ROM), magnetic memory,
flash memory, and Programmable Read Only Memory
(PROM).

[0201] In some embodiments, a non-transitory computer-
readable storage medium including instructions, such as a
memory including instructions, is also provided, and the
instructions may be executed by a processor of a terminal to
complete the above-mentioned method for controlling trans-
mit power of direct communication. For example, the non-
transitory computer-readable storage medium may be ROM,
Random-Access Memory (RAM), Compact Disc Read-
Only Memory (CD-ROM), magnetic tape, floppy disk,
optical data storage devices, and the like.

[0202] A non-transitory computer-readable storage
medium is provided, when the instructions in the non-
transitory computer storage medium are executed by a
processor of a terminal, the terminal is caused to perform the
above method for transmitting feedback information.
[0203] Some embodiments of this application further pro-
vide a network device, where the network device includes a
processor and a transceiver connected to the processor;
where the processor is configured to load and execute
executable instructions to implement the method at the
network device side described in the above methods for
transmitting feedback information according to various
method embodiments.

[0204] Some embodiments of this application further pro-
vide a computer-readable storage medium, where at least
one instruction, or at least one piece of program, code set or
instruction set is stored in the computer-readable storage

Nov. 2, 2023

medium, and the at least one instruction, or the at least one
piece of program, code set or instruction set is loaded and
executed by the processor to implement the method for
transmitting feedback information according to various
method embodiments.

[0205] It should be understood that references herein to “a
plurality/multiple” means two or more. The term “and/or”,
which describes the association relationship of the associ-
ated objects, means that there may be three kinds of rela-
tionships. For example, A and/or B means that A exists
alone, or both A and B exist, or B exists alone. The character
“I” generally indicates that the associated objects are in an
“or” relationship.

[0206] Other embodiments of this application will readily
occur to those skilled in the art upon consideration of the
specification and practice of the invention disclosed herein.
This application is intended to cover any variations, uses or
adaptations of this application that follow the general prin-
ciples of this application and include common knowledge or
conventional techniques in the technical field not disclosed
in this application. The specification and examples are to be
regarded as exemplary only, with the true scope and spirit of
the application being indicated by the following claims.
[0207] It is to be understood that this application is not
limited to the precise structures described above and illus-
trated in the accompanying drawings, and that various
modifications and changes may be made without departing
from the scope thereof. The scope of the application is
limited only by the appended claims.

What is claimed is:

1. A method for transmitting feedback information, being
applied to a hybrid automatic repeat request (HARQ) infor-
mation feedback scenario where non-acknowledgment
information (NACK) is present in broadcast or multicast,
and comprising:

receiving, by a terminal, a configuration signaling trans-

mitted by a network device, wherein the configuration
signaling is used for configuring at least one physical
uplink control channel (PUCCH) type for the terminal
to transmit the feedback information; and
determining, by the terminal, at least one PUCCH
resource based on the at least one PUCCH type, and
transmitting the feedback information to the network
device through the at least one PUCCH resource.

2. The method according to claim 1, wherein the configu-
ration signaling is used for configuring a first PUCCH type,
the first PUCCH type comprises a first PUCCH format and
a first PUCCH symbol number; and

determining, by the terminal, the at least one PUCCH

resource based on the at least one PUCCH type com-

prises:

determining, by the terminal, the at least one PUCCH
resource according to the first PUCCH format and
the first PUCCH symbol number.

3. The method according to claim 2, wherein the PUCCH
format comprises one of PUCCH format 0, PUCCH format
1, PUCCH format 2, PUCCH format 3 or PUCCH format 4.

4. The method according to claim 2, wherein the terminal
is configured with a group radio network temporary identi-
fier (G-RNTI);

determining, by the terminal, the at least one PUCCH

resource according to the first PUCCH format and the
first PUCCH symbol number comprises:
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determining, by the terminal, at least one candidate
PUCCH resource supporting the first PUCCH format
and the first PUCCH symbol number; and

determining, from the at least one candidate PUCCH
resource, the at least one PUCCH resource corre-
sponding to the G-RNTI.

5. The method according to claim 1, wherein the configu-
ration signaling comprises at least one of following signal-
ing: a broadcast message, a system information block (SIB),
a radio resource control (RRC) message, an RRC reconfigu-
ration signaling, downlink control information (DCI).

6. The method according to claim 1, wherein transmitting,
by the terminal, the feedback information to the network
device through the at least one PUCCH resource comprises:

detecting, by the terminal in a slot n, a physical downlink

shared channel (PDSCH) scheduled by a physical
downlink control channel (PDCCH) scrambled by a
G-RNTI or a release of semi-persistent scheduling
(SPS) indicated by a PDCCH scrambled by a G-RNTI,
and determining a slot n+k as a transmission slot for
transmitting the feedback information, where k is indi-
cated by the PDCCH scheduling the PDSCH, and n and
k are positive integers.

7. The method according to claim 6, wherein transmitting,
by the terminal, the feedback information to the network
device through the transmission slot comprises:

transmitting, by the terminal on the transmission slot, to

the network device the feedback information corre-
sponding to at least one G-RNTI.

8. The method according to claim 1, wherein transmitting
the feedback information to the network device through the
at least one PUCCH resource comprises:

determining a PUCCH format used for NACK-only feed-

back according to the configuration signaling, wherein
the PUCCH format is PUCCH format 0 or PUCCH
format 1; and

transmitting the feedback information by using the

PUCCH format configured for the NACK-only feed-
back in a multimedia broadcast multicast service
(MBMS) scheduled by a G-RNTI, wherein the NACK-
only feedback is adopted.

9. The method according to claim 1, wherein transmitting
the feedback information to the network device through the
at least one PUCCH resource comprises:

transmitting 1-bit feedback information for one NACK-

only G-RNTT in one slot; preferably, in response to
determining that the 1-bit feedback information for one
NACK-only G-RNTI requires to be fed back in a slot
where a PUCCH used for NACK-only feedback is
located, transmitting, when the 1-bit feedback informa-
tion is 0, the PUCCH of a PUCCH format 0 through a
PUCCH resource for NACK-only feedback corre-
sponding to the NACK-only G-RNTT; and transmitting,
when the 1-bit feedback information is not 0, nothing
by the terminal; or

transmitting M-bit feedback information for one NACK-

only G-RNTI in one slot using different PUCCH
resources for different feedback information,

where M is a positive integer and Mz1.

10. A terminal, being applied to a hybrid automatic repeat
request (HARQ) information feedback scenario where non-
acknowledgment information (NACK) is present in broad-
cast or multicast, and comprising:
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a processor;

a memory configured to store executable instructions; and

a transceiver coupled to the processor;

wherein the processor, through loading and executing the

executable instructions, is configured to:

receive, via the transceiver, a configuration signaling
transmitted by a network device, wherein the con-
figuration signaling is used for configuring at least
one physical uplink control channel (PUCCH) type
for the terminal to transmit the feedback information;

determine at least one PUCCH resource based on the at
least one PUCCH type, and

transmit, via the transceiver, the feedback information
to the network device through the at least one
PUCCH resource.

11. The terminal according to claim 10, wherein the
configuration signaling is used for configuring a first
PUCCH type, the first PUCCH type comprises a first
PUCCH format and a first PUCCH symbol number; and

wherein the processor is configured to determine the at

least one PUCCH resource according to the first
PUCCH format and the first PUCCH symbol number.

12. The terminal according to claim 11, wherein the
PUCCH format comprises one of PUCCH format O,
PUCCH format 1, PUCCH format 2, PUCCH format 3 or
PUCCH format 4.

13. The terminal according to claim 11, wherein the
terminal is configured with a group radio network temporary
identifier (G-RNTI);

wherein the processor is configured to determine at least

one candidate PUCCH resource supporting the first
PUCCH format and the first PUCCH symbol number;
and determine, from the at least one candidate PUCCH
resource, the at least one PUCCH resource correspond-
ing to the G-RNTI.

14. The terminal according to claim 10, wherein the
configuration signaling comprises at least one of following
signaling: a broadcast message, a system information block
(SIB), a radio resource control (RRC) message, an RRC
reconfiguration signaling, downlink control information
(DCD).

15. The terminal according to claim 10, wherein the
processor is configured to, in response to detecting, in a slot
n, a physical downlink shared channel (PDSCH) scheduled
by a physical downlink control channel (PDCCH) scrambled
by a G-RNTI, determine a slot n+k as a transmission slot for
transmitting the feedback information, where k is indicated
by the PDCCH scheduling the PDSCH, and n and k are
positive integers.

16. The terminal according to claim 15, wherein the
processor is configured to transmit, via the transceiver on the
transmission slot, to the network device the feedback infor-
mation corresponding to at least one G-RNTI.

17. A network device, being applied to an HARQ infor-
mation feedback scenario where NACK is present in broad-
cast or multicast, and comprising:

a processor;

a memory configured to store executable instructions; and

a transceiver coupled to the processor;

wherein the processor, through loading and executing the

executable instructions, is configured to:

transmit, via the transceiver, a configuration signaling
to a terminal, wherein the configuration signaling is
used for configuring at least one PUCCH type for the
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terminal to transmit the feedback information, the at
least one PUCCH type is used for determining at
least one PUCCH resource, and the at least one
PUCCH resource is used for carrying the feedback
information transmitted by the terminal to the net-
work device.
18. The network device according to claim 17, wherein
the processor is further configured to:
determine a first PUCCH type, wherein the first PUCCH
type is used for indicating a first PUCCH format and a
first PUCCH symbol number for transmitting the feed-
back information; and generate the configuration sig-
naling according to the first PUCCH type; and

transmit, via the transceiver, the configuration signaling to
the terminal.

19. The network device according to claim 18, wherein
the PUCCH format comprises one of PUCCH format 0,
PUCCH format 1, PUCCH format 2, PUCCH format 3 or
PUCCH format 4.

20. The network device according to claim 17, wherein
the configuration signaling comprises at least one of follow-
ing signaling: a broadcast message, an SIB, an RRC mes-
sage, an RRC reconfiguration signaling, a DCI.

#* #* #* #* #*

12

Nov. 2, 2023



