
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
14

2 
19

3
A

1
*EP004142193A1*

(11) EP 4 142 193 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
01.03.2023 Bulletin 2023/09

(21) Application number: 21793154.2

(22) Date of filing: 12.04.2021

(51) International Patent Classification (IPC):
H04L 1/18 (2006.01) H04L 5/00 (2006.01)

H04W 72/00 (2009.01)

(52) Cooperative Patent Classification (CPC): 
H04L 1/18; H04L 5/00; H04W 72/00 

(86) International application number: 
PCT/CN2021/086472

(87) International publication number: 
WO 2021/213203 (28.10.2021 Gazette 2021/43)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 23.04.2020 CN 202010328490

(71) Applicant: Datang Mobile Communications 
Equipment Co., Ltd.
Beijing 100085 (CN)

(72) Inventors:  
• WANG, Junwei

Beijing 100085 (CN)
• ZHAO, Rui

Beijing 100085 (CN)

(74) Representative: Studio Torta S.p.A.
Via Viotti, 9
10121 Torino (IT)

(54) HARQ-ACK FEEDBACK METHOD, TERMINAL AND BASE STATION

(57) Provided in the embodiments of the present dis-
closure are a hybrid automatic repeat request acknowl-
edgement (HARQ-ACK) feedback method, a terminal,
and a base station. The method comprises: receiving
broadcast multicast scheduling signaling sent by a base
station, and determining an uplink resource correspond-
ing to unicast; and when it is detected that a preset con-
dition is satisfied, multiplexing a first HARQ-ACK code-
book corresponding to the broadcast multicast schedul-

ing signaling onto the uplink resource corresponding to
the unicast, wherein the preset condition is that a
HARQ-ACK feedback time slot indicated by the broad-
cast multicast scheduling signaling and a time slot in
which the uplink resource is located exist in a preset win-
dow at the same time. In the embodiments of the present
disclosure, the design and complexity of a HARQ-ACK
protocol for broadcast multicast feedback is simplified.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the priority of the Chinese Patent No. 202010328490.3, filed on April 23, 2020,
and entitled "HARQ-ACK Feedback Method, Terminal, and Base Station", which is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of communication, and in particular, to a HARQ-ACK feedback
method, a terminal, and a base station.

BACKGROUND

[0003] With the increasing popularity of mobile video services, peer-to-peer multicast/broadcast streaming, group
communication, and broadcast/multicast Internet of Things (IoT) applications, the global mobile communication industry
has reached a consensus that the 5th generation mobile communication (5G) network needs not only to have the
capability to flexibly and dynamically allocate wireless spectrum and network resources between unicast services and
multicast services, but also to support independent deployment of a broadcast multicast network.
[0004] In the current 5G, the base station transmits two types of data including terminal-oriented data, which can only
be received by a target terminal, and is referred to unicast data; and data for all terminals or specific groups in a cell,
that is, all users or users of a specific group in the cell can receive the services.
[0005] In addition, in order to ensure the communication quality of data, the terminal needs to perform hybrid automatic
repeat request-acknowledgment (HARQ-ACK) feedback for transmitting broadcast multicast service data. The HARQ-
ACK feedback is feedback information based on results of data reception. ACK is fed back when the data is received
correctly (that is, the data is correctly received and acknowledged) while non-acknowledgment (NACK) is fed back when
the data is received incorrectly (that is, the data is incorrectly received and acknowledged). However, when broadcast
multicast data is transmitted by the base station, the transmitted data are group-based scheduling messages. When the
terminal needs to feed back HARQ-ACK, it fails to effectively feedback HARQ-ACK information through traditional radio
scheduling signaling mechanism base on the feedback from the terminal.

SUMMARY

[0006] Embodiments of the present application provide a hybrid automatic repeat request-acknowledgment (HARQ-
ACK) feedback method to feed back HARQ-ACK by the terminal when the base station schedules broadcast multicast
data, a terminal, and a base station.
[0007] An embodiment of the present application provides a HARQ-ACK feedback method, performed by a terminal,
including:

receiving broadcast multicast scheduling signaling transmitted by a base station, and determining an uplink resource
corresponding to unicast; and
multiplexing, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corresponding to
the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast, the preset condition
being that both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and a slot in
which the uplink resource is located exist in a preset window.

[0008] An embodiment of the present application provides a hybrid automatic repeat request-acknowledgment (HARQ-
ACK) feedback method, performed by a base station, including:

transmitting broadcast multicast scheduling signaling to a terminal for indicating the terminal to multiplex, when it is
detected that a preset condition is satisfied, a first HARQ-ACK codebook corresponding to the broadcast multicast
scheduling signaling on an uplink resource corresponding to unicast, the preset condition being that both a HARQ-
ACK feedback slot indicated by the broadcast multicast scheduling signaling and a slot in which the uplink resource
is located exist in a preset window; and
receiving uplink data transmitted by the terminal through the uplink resource when the preset condition is satisfied,
and obtaining a first HARQ-ACK codebook multiplexed on the uplink resource.
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[0009] An embodiment of the present application provides a hybrid automatic repeat request-acknowledgment (HARQ-
ACK) feedback device, applied to a terminal, including:
a receiving module, configured to receive the broadcast multicast scheduling signaling transmitted by a base station,
and determine an uplink resource corresponding to unicast; and a multiplexing module, configured to multiplex, when
it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corresponding to the broadcast multicast
scheduling signaling on the uplink resource corresponding to unicast, the preset condition being that a HARQ-ACK
feedback slot indicated by the broadcast multicast scheduling signaling and a slot in which the uplink resource is located
exist simultaneously in a preset window.
[0010] An embodiment of the present application provides a hybrid automatic repeat request-acknowledgment (HARQ-
ACK) feedback device, applied to a base station, including:

a transmitting module, configured to transmit broadcast multicast scheduling signaling to a terminal for indicating
the terminal to multiplex, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast, the preset
condition being that a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and a
slot in which the uplink resource is located exist simultaneously in a preset window; and
a receiving module, configured to receive uplink data transmitted by the terminal through the uplink resource when
the preset condition is satisfied, and obtain a first HARQ-ACK codebook multiplexed on the uplink resource.

[0011] An embodiment of the present application provides a terminal, including a processor and a memory having
computer programs stored thereon, that, when executed on the processor, cause the processor to perform steps of the
HARQ-ACK feedback method performed by a terminal.
[0012] An embodiment of the present application provides a base station, including a processor and a memory having
a computer program stored thereon, that, when executed on the processor, causes the processor to perform steps of
the HARQ-ACK feedback method performed by a base station.
[0013] The present application provides a non-transitory computer-readable storage medium having a computer pro-
gram stored thereon, that, when executed by a processor, causes the processor to perform steps of the steps of the
HARQ-ACK feedback method mentioned above.
[0014] According to the HARQ-ACK feedback method, terminal, and base station provided by the embodiments of
the present application, the first HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling
is multiplexed on the uplink resource corresponding to unicast when both a HARQ-ACK feedback slot indicated by the
broadcast multicast scheduling signaling and a time slot in which the uplink resource corresponding to unicast is located
exist in the preset window after the broadcast multicast scheduling signaling transmitted by the base station is received,
and thus the protocol design and complexity of HARQ-ACK feedback for broadcast multicast is simplified and the problem
that the terminal requires different formats for PUCCH in different locations of the cell can be effectively solved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] In order to more clearly illustrate the solutions disclosed in the embodiments of the present application or the
related art, the drawings used in the descriptions of the embodiments or the related art will be briefly described below.
The drawings in the following description are only certain embodiments of the present application, and other drawings
may be obtained according to these drawings without any creative work for those skilled in the art.

FIG. 1 is a flowchart showing steps of a HARQ-ACK feedback method performed by a terminal according to an
embodiment of the present application;
FIG. 2 is a flowchart showing steps of a HARQ-ACK feedback method performed by a base station according to an
embodiment of the present application;
FIG. 3 is a schematic diagram corresponding to a first embodiment of the present application;
FIG. 4 is a schematic diagram corresponding to a second embodiment of the present application;
FIG. 5 is a schematic diagram corresponding to a third embodiment of the present application;
FIG. 6 is a schematic diagram corresponding to a fifth embodiment of the present application;
FIG. 7 is a device diagram of a HARQ-ACK feedback device applied to a terminal according to an embodiment of
the present application;
FIG. 8 is a device diagram of a HARQ-ACK feedback device applied to a base station according to an embodiment
of the present application;
FIG. 9 is a schematic structural diagram of a terminal according to an embodiment of the present application; and
FIG. 10 is a schematic structural diagram of a base station according to an embodiment of the present application.
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DETAILED DESCRIPTION

[0016] In order to illustrate the object, solutions and advantages of the present application clearer, the solutions in the
embodiments of the present application are clearly and completely described in the following with reference to the
accompanying drawings in the present application. These embodiments are a part of the embodiments of the present
application, and not all of the embodiments. All other embodiments obtained by a person of ordinary skill in the art based
on the embodiments of the present application without any creative work fall within the scope of the present application.
[0017] For clearly describing embodiments of the present application, words such as "first" and "second" in each
embodiment of the present application are used to distinguish the same or similar items that have basically the same
function and effect and it is appreciated that these words such as "first" and "second" do not limit the quantity and
execution order.
[0018] In the embodiments of the present application, the term "and/or" describes a related relationship of associated
objects, and indicates that there can be three kinds of relationships. For example, A and/or B can represent that only A
exists, both A and B exist, and only B exists. Words "three kinds" generally indicate that the associated objects have
"or" relationship.
[0019] In the embodiments of the present application, the term "multiple" refers to two or more than two, and other
quantifiers are similar.
[0020] Furthermore, it should be understood that "one embodiment" or "an embodiment" throughout the specification
means that a particular feature, structure, or characteristic associated with the embodiment is included in at least one
embodiment of the present application. Thus, "in one embodiment" or "in an embodiment" throughout this specification
does not necessarily refer to the same embodiment. Furthermore, the particular features, structures or characteristics
may be combined in any suitable manner in one or more embodiments.
[0021] In various embodiments of the present application, it should be understood that the size of the sequence
numbers of the following processes does not imply the sequence of execution, and the execution sequence of each
process should be determined by its functions and internal logic, rather than limiting the implementation of embodiments
in the present application.
[0022] In the environment of wireless communication, an error may occur in data transmission since channel quality
changes rapidly, and thus a HARQ procedure is used in a standard to improve the reliability of data transmission and
may meet the requirements of different transmission quality for different services. A typical HARQ procedure is described
as follows. A transmitting end (base station) initially transmits a data transport block (TB 1) to a receiving end (terminal),
and indicates the terminal of a slot and physical uplink control channel (PUCCH) resource information on which HARQ-
ACK is fed back; the receiving end decodes TB1 and feeds back NACK to the transmitting end on the PUCCH resource
of the specified slot when decoding result is error; after receiving NACK information, the transmitting end resend TB 1
and indicates the terminal of PUCCH resource information on which the HARQ-ACK is fed back; the terminal decodes
TB1 again (the terminal may combine the previous data with TB1) and feeds back ACK to the transmitting end when
the decoding result is correct; the receiving end feeds back ACK to the transmitting end on the PUCCH resource of the
specified slot; and the transmitting end receives the ACK information and this data transmitting process is completed.
For a HARQ scheduling process for unicast, only one receiving end is suitable for performing HARQ-ACK feedback, but
for the broadcast multicast service, a group of terminals or all terminals in the cell receive the service, and thus traditional
HARQ scheduling and feedback indication mechanism for unicast is unsuitable for cellular-based broadcast multicast
feedback.
[0023] In addition, sidelink is based on the terminal-to-terminal communication link. For sidelink broadcast multicast
communication, there are two main schemes for sidelink HARQ feedback.
[0024] Scheme 1: HARQ NACK-based feedback scheme. In this scheme, all receiving ends share the same physical
sidelink feedback channel (PSFCH) resource for feeding back HARQ-ACK. If any terminal is unable to correctly receive
the physical sidelink shared channel (PSSCH) used for transmitting service data, the HARQ NACK information is trans-
mitted on the shared PSFCH resource. For this scheme, the base station cannot identify which terminal feeds back
NACK, and cannot perform adaptive transmission adjustment for the link quality of the terminals that feeds back NACK.
That is, the channel quality information cannot be effectively used, and results in waste of wireless air interface resources.
In addition, the terminal does not feed back NACK when no broadcast multicast scheduling signaling is detected, and
the base station considers that all terminals have correctly received the data, which will lead to poor broadcast multicast
data transmission performance.
[0025] Scheme 2: HARQ ACK/NACK-based feedback scheme. In this scheme, each receiving end has its own inde-
pendent PSFCH resource, and transmits HARQ ACK/NACK information on the corresponding PSFCH resource accord-
ing to whether it receives the PSSCH correctly. The scheme is mainly applied to an occasion of few terminals in the
group. For this scheme, uplink feedback resources need to be allocated to all terminals and it will be difficult to allocate
uplink channel resources when the number of terminals receiving the broadcast multicast service is relatively large. Due
to different locations of different receiving ends and base stations, 2 symbols, 4 symbols, or even 14 symbols needs to
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be occupied to effectively feedback HARQ-ACK. The resource allocation in the traditional scheme has a unified format,
which cannot meet the cellular demand for HARQ-ACK feedback.
[0026] For the HARQ-ACK feedback problem in the above-mentioned various occasions, the present application
provides the following embodiments.
[0027] FIG. 1 is a flowchart showing steps of a HARQ-ACK feedback method performed by a terminal according to
an embodiment of the present application and the method includes the following steps.
Step 101: receiving broadcast multicast scheduling signaling transmitted by a base station, and determining an uplink
resource corresponding to unicast.
[0028] In an embodiment, the terminal receives the broadcast multicast scheduling signaling transmitted by a base
station, and determines an uplink resource corresponding to unicast.
[0029] The uplink resource corresponding to unicast can be used to feed back the HARQ-ACK for unicast, and the
uplink resource includes a PUCCH resource or PUSCH resource.
[0030] Step 102: multiplexing, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast.
[0031] In an embodiment, the preset condition is that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window.
[0032] The terminal multiplexes the first HARQ-ACK codebook corresponding to the broadcast multicast scheduling
signaling on the uplink resource corresponding to unicast after receiving the broadcast multicast scheduling signaling
transmitted by the base station when both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling
signaling and a slot in which the uplink resource corresponding to unicast is located exist in the preset window, which
simplifies protocol design and complexity of HARQ-ACK feedback for broadcast multicast and effectively solves the
problem that the terminal requires different formats for PUCCH in different locations of the cell.
[0033] In an embodiment, HARQ-ACK information indicated by the broadcast multicast scheduling signaling may not
be fed back or the HARQ-ACK information is fed back on the PUCCH resource indicated by the broadcast multicast
scheduling signaling when it is detected that both the HARQ-ACK feedback slot indicated by the broadcast multicast
scheduling signaling and a slot where the uplink resource is located do not exist in the preset window.
[0034] In addition, in the present embodiment, the terminal may receive the unicast scheduling signaling transmitted
by the base station when determining the uplink resource corresponding to the unicast, where the unicast scheduling
signaling carries scheduling information for the uplink resource; or receive periodic uplink resource information configured
by the base station through higher layer signaling, and determine the uplink resource corresponding to unicast based
on the periodic uplink resource information, where the periodic uplink resource information includes a transmission
period and slot offset of the uplink resource, and the uplink resource is a PUCCH resource or a PUSCH resource.
[0035] That is, in the present embodiment, the uplink resource corresponding to unicast can be determined by unicast
scheduling signaling or configured by the higher layer signaling.
[0036] In an embodiment, the cells included in the downlink control information (DCI) in the unicast scheduling signaling
are represented as follows: a frequency domain resource allocation indicator, a time domain resource allocation indicator,
a modulation and coding format, a redundant coding version, a new data indicator, a HARQ process ID, a PUCCH
resource indicator and a HARQ feedback time indicator. In an embodiment, the HARQ-ACK feedback slot can be
calculated by using the "time domain resource allocation indicator" and "HARQ feedback time indicator" in the above
control signaling.
[0037] In addition, the periodic uplink resource information configured by the base station through higher layer signaling
includes the transmission period and the slot offset of the uplink resource, that is, includes: the transmission period of
PUSCH or PUCCH, such as {slot1, slot2, slot4, slot 8, slot 16}; and the slot offset of PUSCH or PUCCH. For example,
it is assumed that the transmission period of the PUCCH resource or the PUSCH resource is 4 slots and the offset is 0
slot through configuration, that is, there are corresponding PUCCH or PUSCH configurations on uplink slots 0, 4, 8, 12....
[0038] It should be noted here that when the uplink resource is a resource scheduled by the unicast scheduling signaling
and used for transmitting unicast HARQ-ACK information, the preset condition further includes that a time for receiving
the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling and has an interval of X or more symbols away from the HARQ-ACK feedback slot, and the slot in which
the uplink resource is located meets a reception-processing time of the service data corresponding to the broadcast
multicast scheduling signaling; and a value of X is a sum of a processing time for receiving the unicast scheduling
signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling. This provides conditions for the terminal to multiplex the first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast.
[0039] In addition, in the present embodiment, it can be explicitly indicated that the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling is multiplexed on the uplink resource corresponding to unicast.
In this case, the first DCI corresponding to the broadcast multicast scheduling signaling includes a request message
used for indicating whether the terminal waits for information carried in the unicast scheduling signaling, the carried
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information includes indication information for indicating whether the uplink resource carries the first HARQ-ACK code-
book; a second DCI corresponding to the unicast scheduling signaling includes a response message used for indicating
whether to carry the first HARQ-ACK codebook in the uplink resource.
[0040] That is, DCI corresponding to the broadcast multicast scheduling signaling and unicast scheduling signaling is
added with an indication for indicating the terminal to multiplex the first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling to the uplink resource corresponding to unicast.
[0041] In an embodiment, the request message includes a first indication field and identification information of the first
HARQ-ACK codebook. The first indication field is used for indicating the terminal whether to wait for the information
carried in the unicast scheduling signaling, a new field with a request message is added in the first DCI, or an original
field in the first DCI is used by an indication meaning for the request message. The response message includes a second
indication field and the identification information of the first HARQ-ACK codebook. The second indication field is used
for indicating whether to carry the first HARQ-ACK codebook in the uplink resource, a new field with a response message
is added in the second DCI, or an original field in the second DCI is used by an indication meaning for the response
message.
[0042] There is a correspondence between the identification information of each HARQ-ACK codebook and the code-
book number of the HARQ-ACK.
[0043] In an embodiment, a first indication field and identification information of the first HARQ-CAK codebook may
be newly added to the first DCI in the broadcast multicast scheduling signaling, and the first indication field may be 1
bit. In this case, a bit of 0 indicates that the terminal waits for the information carried in the unicast scheduling signaling,
and a bit of 1 indicates that the terminal does not wait for the information carried in the unicast scheduling signaling. In
an embodiment, the broadcast multicast scheduling signaling carrying the request message may be referred to as a
specific broadcast multicast scheduling signaling.
[0044] In addition, the request message may further be carried in the first DCI by newly adding an indication meaning
for the request message to the original field in the first DCI. For example, 2 bits of the "PUCCH power control command"
are used for indicating the identification information of the first HARQ-ACK codebook and the PUCCH power control
command is invalid in broadcast multicast and can be used as reserved bits. The number of bits used in the modulation
and coding format of 5 bits is decreased by 1 bit, that is, the modulation and coding format becomes 4 bits and the
decreased 1 bit is used for indicating "whether the terminal waits for the information carried in the unicast scheduling
signaling" and the reason why 5 bits can be decreased to 4 bits is that the performance requirements of most terminals
need to be satisfied based on the situation of broadcast multicast scheduling and thus the code rate and modulation
order of the broadcast multicast scheduling will not be too high.
[0045] In addition, a second indication field and identification information of the first HARQ-CAK codebook may be
newly added to the second DCI in the unicast scheduling signaling. The second indication field may be 1 bit. In this case,
a bit of 0 indicates that the first HARQ-ACK codebook is carried in the uplink resource, and a bit of 1 indicates that no
first HARQ-ACK codebook is carried in the uplink resource. The identification information of a HARQ-CAK codebook
may be 2 bits for distinguishing 4 codebooks. In an embodiment, the unicast scheduling signaling carrying the response
message may be referred to as a specific unicast scheduling signaling.
[0046] In addition, in another way, the response message includes a K-bit carrying-identified bitmap, where K repre-
sents the maximum number of HARQ-ACK codebooks for broadcast multicast, when the value of the bits is a first preset
value, it means that the corresponding HARQ-ACK codebooks are carried, and when the value of the bit is a second
preset value, it means that no corresponding HARQ-ACK codebook is carried. That is, whether to carry the corresponding
HARQ-ACK codebooks for broadcast multicast can also be indicated by means of a bitmap.
[0047] In this case, the terminal can be indicated to multiplex the first HARQ-ACK codebook corresponding to the
broadcast multicast on the uplink resource corresponding to unicast in an explicitly indicated manner and may determine
whether to perform HARQ-ACK multiplexing first by the signaling before determining whether the preset condition for
multiplexing is satisfied and thus the multiplexing efficiency is improved.
[0048] In addition, in the present embodiment, before it is determined whether the preset condition is satisfied, the
specific information of the preset window needs to be determined first. In the present embodiment, the configuration
information of the preset window predefined by a protocol may be obtained; or the configuration information of the preset
window sent by the base station through higher layer signaling may be received, where the configuration information
includes a start reference position (P0), a start position offset of the preset window and a length (L) of the preset window.
[0049] In an embodiment, the start reference position of the preset window includes any one of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located;
an end time of the physical downlink shared channel (PDSCH) corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of the periodic uplink resources configured by the base station is located; or
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a time for receiving broadcast multicast scheduling signaling.

[0050] In an embodiment, the start position offset of the preset window may be a positive value, a negative value, or
0. When the offset is a positive value, it means that the start position of the window is offset time units (such as slots)
subsequent to P0; if it is a negative value, it means that the start position of the window is offset time units (such as
slots) previous to P0; and if it is 0, it means that the start position of the window starts from point P0. For example, the
start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start reference
position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling or
a position of the slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
the start position offset is d when the start reference position is an end time of the PDSCH corresponding to the
broadcast multicast scheduling signaling, where d is greater than or equal to the sum of a processing time for
receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the periodic
uplink resources configured by the base station is located; or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the broadcast
multicast scheduling signaling, and the length of the preset window is from the start position to a position of the
HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

[0051] It should be noted that, if the offset is always equal to 0, the offset parameter may not be set, and the start
position of the preset window is P0.
[0052] In the present embodiment, when the first HARQ-ACK codebook corresponding to the broadcast multicast
scheduling signaling is multiplexed on the uplink resource, an order of the first HARQ-ACK codebook and a second
HARQ-ACK codebook that is already in the uplink resource may be defined as follows.
[0053] In this case, the order in which the first HARQ-ACK codebook and a second HARQ-ACK codebook present on
the uplink resource are arranged on the uplink resource may satisfy one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook,
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook, the first and second
HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corresponding to the first HARQ-
ACK codebook before multiplexing and the PUCCH resource corresponding to the second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast scheduling
signaling and the unicast scheduling signaling.

[0054] In addition, when the number of the broadcast multicast scheduling signaling is two or more, and two or more
first HARQ-ACK codebooks corresponding to the two or more broadcast multicast scheduling signaling are multiplexed
on the uplink resources, two or more first HARQ-ACK codebooks may be arranged on the uplink resources in one of
the following orders:

a sequential order of a first HARQ-ACK feedback time indicated by each broadcast multicast scheduling signaling,
the two or more first HARQ-ACK codebooks being arranged in an ascending order of numbers of carriers when the
first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are the same
and the two or more first HARQ-ACK codebooks being arranged in an ascending order of indexes of broadcast
multicast services when the first HARQ-ACK feedback times indicated by the two or more broadcast multicast
scheduling signaling are the same and the numbers of carriers are the same; or
an index order of the first HARQ-ACK codebooks indicated by each broadcast multicast scheduling signaling.

[0055] That is, when the HARQ-ACK codebook is multiplexed in the present embodiment, the multiplexing may be
performed in any of the above-mentioned orders, which is not limited herein.
[0056] In addition, in the present embodiment, the first HARQ-ACK codebook may be multiplexed on the uplink resource
closest to the start reference position of the preset window; or, the first HARQ-ACK codebook is multiplexed on the first
uplink resource in the preset window when the first HARQ-ACK codebook corresponding to the broadcast multicast
scheduling signaling is multiplexed onto the uplink resources corresponding to unicast in case that the number of uplink
resources is two or more.
[0057] That is, it defines the first HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling
may be multiplexed on which uplink resource among the multiple uplink resources by above methods which facilitates
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the reception of the first HARQ-ACK through the base station.
[0058] In the present embodiment, by multiplexing the first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling on the uplink resource corresponding to unicast after the broadcast multicast scheduling
signaling transmitted by the base station is received when both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource corresponding to unicast is located exist in the
preset window, the protocol design and complexity of HARQ-ACK feedback for broadcast multicast is simplified and the
problem that the terminal requires different formats for PUCCH in different locations of the cell can be effectively solved.
[0059] FIG. 2 is a flowchart showing steps of a HARQ-ACK feedback method performed by a base station according
to an embodiment of the present application and the method includes the following steps.
[0060] Step 201: transmitting broadcast multicast scheduling signaling to a terminal.
[0061] In an embodiment, after transmitting the broadcast multicast scheduling signaling to a terminal, the terminal
multiplexes, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling on the uplink resource corresponding to unicast, the preset condition being
that both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and a slot in which the
uplink resource is located exist in a preset window. The protocol design and complexity of HARQ-ACK feedback for
broadcast multicast is simplified and the problem that the terminal requires different formats for PUCCH in different
locations of the cell can be effectively solved.
[0062] Step 202: receiving uplink data transmitted by the terminal through the uplink resource when the preset condition
is satisfied, and obtaining a first HARQ-ACK codebook multiplexed on the uplink resource.
[0063] In an embodiment, the base station needs to receive uplink data transmitted by the terminal through the uplink
resource when the preset condition is satisfied, and obtains a first HARQ-ACK codebook by demultiplexing.
[0064] When obtaining the first HRQ-ACK codebook by demultiplexing, the base station needs to perform demulti-
plexing based on the order in which the terminal multiplexes the first HARQ-ACK codebook corresponding to broadcast
multicast.
[0065] It should be noted that, the base station can further receive HARQ-ACK information fed back on the PUCCH
resource indicated by the broadcast multicast scheduling signaling when the terminal detects that the HARQ-ACK
feedback slot indicated by the broadcast multicast scheduling signaling and the slot in which the uplink resource is
located do not both exist in the preset window.
[0066] It should also be noted that when the number of uplink resources is two or more, the first HARQ-ACK codebook
is multiplexed on the uplink resource closest to the start reference position of the preset window; or, the first HARQ-
ACK code is multiplexed on a first uplink resource within the preset window.
[0067] In the present embodiment, the terminal needs to be configured with an uplink resource corresponding to the
unicast. In this case, unicast scheduling signaling may be transmitted to the terminal where the unicast scheduling
signaling carries scheduling information for the uplink resource; or periodic uplink resource information is configured by
higher layer signaling to the terminal and the terminal determines the uplink resource corresponding to unicast based
on the periodic uplink resource information, where the periodic uplink resource information includes a transmission
period and slot offset of the uplink resource, and the uplink resource is a PUCCH resource or a PUSCH resource.
[0068] In an embodiment, when the uplink resource is a resource scheduled by the unicast scheduling signaling and
used for transmitting unicast HARQ-ACK information, the preset condition further includes that a time for receiving the
unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling
signaling and has an interval of X or more symbols away from the HARQ-ACK feedback slot and the slot in which the
uplink resource is located meets a reception-processing time of the service data corresponding to the broadcast multicast
scheduling signaling; and a value of X is a sum of a processing time for receiving the unicast scheduling signaling by
the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the broadcast multicast scheduling
signaling.
[0069] In the present embodiment, the first downlink control information (DCI) corresponding to the broadcast multicast
scheduling signaling includes a request message used for indicating the terminal whether to wait for information carried
in the unicast scheduling signaling, the carried information includes indication information for indicating whether to carry
the first HARQ-ACK codebook in the uplink resource; a second DCI corresponding to the unicast scheduling signaling
includes a response message used for indicating whether to carry the uplink resource in the first HARQ-ACK codebook.
[0070] In an embodiment, the request message includes a first indication field and identification information of the first
HARQ-ACK codebook. The first indication field is used for indicating the terminal whether to wait for the information
carried in the unicast scheduling signaling, a new field with a request message is added in the first DCI, or an original
field in the first DCI is used by an indication meaning for the request message. The response message includes a second
indication field and the identification information of the first HARQ-ACK codebook. The second indication field is used
for indicating whether to carry the first HARQ-ACK codebook in the uplink resource, a new field with a response message
is added in the second DCI, or an original field in the second DCI is used by an indication meaning for the response
message, where there is a correspondence between the identification information of each HARQ-ACK codebook and
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the codebook number of the HARQ-ACK.
[0071] In another way, the response message includes a K bits carrying-identified bitmap, where K represents the
maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first preset value, it means
that a corresponding HARQ-ACK codebook is carried, and when the value of the bit is a second preset value, it means
that no corresponding HARQ-ACK codebook is carried.
[0072] In the present embodiment, the related configuration information of the preset window also needs to be pre-
determined. In this case, the base station may obtain the configuration information of the preset window predefined by
a protocol; or transmit the configuration information of the preset window to the terminal through higher layer signaling,
where the configuration information includes a start reference position, a start position offset of the preset window and
a length of the preset window.
[0073] In an embodiment, the start reference position of the preset window includes any one of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of the physical downlink shared channel (PDSCH) corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of the periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling.

[0074] The start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start reference
position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling or
a position of the slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
the start position offset is d when the start reference position is an end time of the PDSCH corresponding to the
broadcast multicast scheduling signaling, where d is greater than or equal to the sum of a processing time for
receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the periodic
uplink resources configured by the base station is located; or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the broadcast
multicast scheduling signaling, and the length of the preset window is from the start position to a position of the
HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

[0075] In the present embodiment, the order in which the first HARQ-ACK codebook and a second HARQ-ACK code-
book that is already in the uplink resource are arranged in the uplink resource satisfies one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corresponding
to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the second HARQ-
ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast scheduling
signaling and the unicast scheduling signaling.

[0076] It should be noted that, when the number of the broadcast multicast scheduling signaling is two or more, and
two or more first HARQ-ACK codebooks corresponding to the two or more broadcast multicast scheduling signaling are
multiplexed on the uplink resources, two or more first HARQ-ACK codebooks are arranged on the uplink resources in
one of the following orders:

a sequential order of a first HARQ-ACK feedback time indicated by each broadcast multicast scheduling signaling,
the two or more first HARQ-ACK codebooks being arranged in an ascending order of numbers of carriers when the
first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are the same
and the two or more first HARQ-ACK codebooks being arranged in an ascending order of indexes of broadcast
multicast services when the first HARQ-ACK feedback times indicated by the two or more broadcast multicast
scheduling signaling are the same and the numbers of carriers are the same; or
an index order of the first HARQ-ACK codebooks indicated by each broadcast multicast scheduling signaling.
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[0077] It should be noted here that, for the description of the base station side, reference may be made to the related
content on the terminal side, which will not be repeated here.
[0078] The present application will be specifically described below through specific embodiments.

Embodiment 1

[0079] The HARQ-ACK feedback process in the present embodiment includes the following steps.
[0080] In step 1, the terminal receives broadcast multicast scheduling signaling transmitted by the base station.
[0081] The broadcast multicast scheduling signaling in this step may be traditional broadcast multicast scheduling
signaling, which will not be repeated here.
[0082] In step 2, the terminal receives unicast scheduling signaling transmitted by the base station.
[0083] The unicast scheduling signaling in this step may be a traditional unicast scheduling signaling, that is, elements
in the DCI in the signaling include a frequency domain resource allocation indicator, a time domain resource allocation
indicator, a modulation and coding format, a redundant coding version, a new data indicator, a PUCCH resource indicator,
a HARQ feedback time indicator, etc. and will not be repeated here.
[0084] In step 3: the terminal multiplexes, when it is detected that a preset condition is satisfied, a first HARQ-ACK
codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource indicated by the unicast
scheduling signaling.
[0085] In an embodiment, the preset condition is that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window.
[0086] The process of determining whether the preset condition is satisfied is as follows: firstly obtaining the configu-
ration information of the preset window, including the start position and a start position offset of the preset window, and
a length of the preset window. In addition, the terminal and the base station can determine the configuration information
of the preset window by default through an interface protocol, or the base station can configure the configuration infor-
mation to the terminal through higher layer signaling. The terminal then calculates a position of the HARQ-ACK feedback
slot indicated by the broadcast multicast scheduling signaling. Finally, it is determined whether there is an uplink resource
within the preset window.
[0087] For example, in case that the start reference position of the preset window is the position of the HARQ-ACK
feedback slot indicated by the broadcast multicast scheduling signaling, the start position offset is -1 and the length L=6.
As shown in FIG. 3, the base station schedules broadcasts multicast data at slot n/n+2/n+5, the scheduling signaling
indicates that the HARQ-ACK feedback slot for broadcast multicast is at slot n+10, that is, there is a PUCCH resource
for broadcast multicast feedback at slot n+ 10 and there is an uplink scheduling resource on slot n+15 in the preset
window with slot n+9 as the start position, which satisfies a condition under that the terminal multiplexes a HARQ-ACK
codebook for broadcast multicast on the uplink resource.
[0088] When the condition is satisfied, the HARQ-ACK codebook for broadcast multicast is multiplexed on the PUCCH
resource for unicast HARQ-ACK feedback. Two HARQ-ACK codebooks, including a first HARQ-ACK codebook for
broadcast multicast and a second HARQ-ACK codebook for unicast, are carried in the PUCCH resource. The order in
which the first HARQ-ACK codebook and the second HARQ-ACK codebook are arranged may satisfy one of the following
cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corresponding
to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the second HARQ-
ACK codebook; that is, before multiplexing, if "a PUCCH resource for transmitting the broadcast multicast HARQ-
ACK codebook" is located previous to "a PUCCH resource for transmitting the unicast HARQ-ACK codebook", the
HARQ-ACK codebook for broadcast multicast is then arranged previous to the HARQ-ACK codebook for unicast,
otherwise, the HARQ-ACK codebook for broadcast multicast is then arranged subsequent to the HARQ-ACK code-
book for unicast, or vice versa;
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast scheduling
signaling and the unicast scheduling signaling, that is, if "control signaling for scheduling broadcast multicast" is
previous to the "control signaling for scheduling unicast", the HARQ-ACK codebook for broadcast multicast is then
arranged previous to the HARQ-ACK codebook for unicast, otherwise, the HARQ-ACK codebook for broadcast
multicast is then arranged subsequent to the HARQ-ACK codebook for unicast, or vice versa.

[0089] In an embodiment, the HARQ-ACK codebook may be statically generated, that is, generated by the detection
timing of the control channel and time-domain scheduling configuration information, or dynamically generated, that is,
generated by scheduling counting, which is not limited herein.
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[0090] In addition, the design of the preset window is supplemented here.
[0091] First, the start reference position of the preset window may also be the slot in which the PUCCH resource
indicated by the unicast scheduling signaling is located, and the length of the preset window is the number of N slots
shifted forward from the start reference position, and N is a positive integer greater than or equal to 1.
[0092] Second, in the setting of the preset window, the start position of the window is dynamically determined according
to scheduling. For example, the start reference position of the preset window is a position at which the end time of the
PDSCH scheduled by the broadcast multicast offsets backward by d time units. Here, the d time units are greater than
or equal to a sum of a processing time at which the terminal receives PDSCH scheduled by the broadcast multicast and
a time for multiplexing the first HARQ-ACK codebook. Assuming that the time for the terminal to receive broadcast
multicast data and HARQ-ACK multiplexing is d symbol, and in the PDSCH scheduled by broadcast multicast, the end
time is slot n+5, then slot n+8 subsequent to slot n+5 is used as the start time point of the preset window.
[0093] In this case, slot offset from the PDSCH end time is set as the start position, which is beneficial for the terminal
to feed back the broadcast multicast HARQ-ACK information to the base station as soon as possible. Thus, the service
transmission delay is reduced.
[0094] In addition, in the length of the preset window, if no unicast PUCCH satisfies the multiplexing condition, the
following method can be adopted: the terminal does not feed back the HARQ-ACK information for the broadcast multicast;
HARQ-ACK information is fed back on the PUCCH resource indicated by broadcast multicast scheduling signaling. The
foregoing manner may be determined through an agreement or indicated through a centralization, which will not be
limited herein.
[0095] In addition, in the length of the preset window, when there are multiple unicast PUCCHs that satisfy the multi-
plexing condition, the following method may be adopted: the first HARQ-ACK codebook is multiplexed on the uplink
resource closest to the start reference position of the preset window; or the first HARQ-ACK codebook is multiplexed
on the first uplink resource within the preset window. The foregoing manner may be determined through an agreement
or indicated through a centralization, which will not be limited herein.

Embodiment 2

[0096] The HARQ-ACK feedback process in the present embodiment includes the following steps:
In step 1, the terminal receives broadcast multicast scheduling signaling transmitted by the base station.
[0097] The broadcast multicast scheduling signaling in this step may be traditional broadcast multicast scheduling
signaling, which will not be repeated here.
[0098] In step 2, the terminal receives periodic PUCCH or PUSCH resource information configured by the base station
through higher layer signaling, and the relevant information includes: PUSCH or PUCCH periodicity ENUMERATED
{slot1, slot2, slot4, slot 8, slot 16}, the values include 1 slot, 2 slots, 4 slots, etc.; PUSCH or PUCCH slot offset value
(timeDomainOffset) INTEGER (0...5119).
[0099] It is assumed that the information periodicity of the PUCCH resource or the PUSCH resource is 4 slots and the
offset is 0 slot through configuration, that is, there are corresponding PUCCH or PUSCH configurations on uplink slots
0, 4, 8, 12....
[0100] In step 3, the terminal multiplexes, when it is detected that a preset condition is satisfied, a first HARQ-ACK
codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource configured by the higher
layer.
[0101] In an embodiment, the preset condition is that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window.
[0102] The process of determining whether the preset condition is satisfied is as follows: firstly obtaining the configu-
ration information of the preset window, including the start position and a start position offset of the preset window, and
a length of the preset window. In addition, the terminal and the base station can determine the configuration information
of the preset window by default through an interface protocol, or the base station can configure the configuration infor-
mation to the terminal through higher layer signaling. The terminal then calculates a position of the HARQ-ACK feedback
slot indicated by the broadcast multicast scheduling signaling. Finally, it is determined whether there is an uplink resource
within the preset window. Then, the slot position of the HARQ-ACK feedback corresponding to the broadcast multicast
scheduling (that is, the slot position of the PUCCH resource) is calculated through the periodic uplink resource information
configured by the broadcast multicast scheduling signaling and the unicast higher layer signaling. Then, it is determined
whether the preset window contains an uplink resource configured by a higher layer, and if so, it is considered that the
preset condition is satisfied. For example, as shown in FIG. 4, it is assumed that the start position offset of the preset
window is 0, the length L=6, and the start reference position is a position of the HARQ-ACK feedback slot indicated by
the broadcast multicast scheduling signaling, the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling is slot n+11 and slot n+ 12 and slot n+ 16 among from slot n+11 to slot n+16 contain PUCCH or PUSCH
resources configured by the higher layer and thus the condition that the uplink resource is within the preset window is
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satisfied.
[0103] When the condition is satisfied, the HARQ-ACK codebook for broadcast multicast is multiplexed on the PUCCH
or PUSCH resource configured by the higher layer. Two HARQ-ACK codebooks, including a first HARQ-ACK codebook
for broadcast multicast and a second HARQ-ACK codebook for unicast, are carried in the PUCCH or PUSCH resource.
The order in which the first HARQ-ACK codebook and the second HARQ-ACK codebook are arranged is the same as
that in the first embodiment and will not be repeated here.
[0104] In addition, the design of the preset window is supplemented here.
[0105] The start reference position of the preset window may also be the slot in which one of the periodic uplink
resources configured by the base station is located, and the length of the preset window is the number of M slots shifted
forward with the start reference position as a start point, and M is a positive integer greater than or equal to 1.
[0106] In addition, in the length of the preset window, if no unicast PUCCH satisfies the multiplexing condition, the
following method can be adopted: the terminal does not feed back the HARQ-ACK information for the broadcast multicast;
HARQ-ACK information is fed back on the PUCCH resource indicated by broadcast multicast scheduling signaling. The
foregoing manner may be determined through an agreement or indicated through a centralization, which will not be
limited herein.
[0107] In addition, in the length of the preset window, when there are multiple unicast PUCCHs that satisfy the multi-
plexing condition, the following method may be adopted: the first HARQ-ACK codebook is multiplexed on the uplink
resource closest to the start reference position of the preset window; or the first HARQ-ACK codebook is multiplexed
on the first uplink resource within the preset window. The foregoing manner may be determined through an agreement
or indicated through a centralization, which will not be limited herein.

Embodiment 3

[0108] The HARQ-ACK feedback process in the present embodiment includes the following steps.
[0109] In step 1, the terminal receives broadcast multicast scheduling signaling transmitted by the base station.
[0110] A request message is newly added in the first DCI of the broadcast multicast scheduling signaling and includes
a first indication field and identification information of the first HARQ-ACK codebook. In this case, cells of the first DCI
are represented as follows:

frequency domain resource allocation indicator - L bits, used for indicating the frequency domain bandwidth and
location of the scheduled PDSCH, and the number of occupied bit widths is related to the totally schedulable
maximum bandwidth;
time domain resource allocation indicator - 4 bits, used for indicating a time domain in which PDSCH is scheduled;
modulation and coding format - 5 bits, used for indicating the modulation order and channel coding rate adopted by
PDSCH;
redundant coding version - 2 bits, which is the redundant version number for data transmission, used for channel
decoding and demodulation;
new data indicator - 1 bit, indicating whether the data packet is transmitted for the first time or retransmitted;
HARQ process ID - 4 bits, indicating an ID of HARQ retransmission process;
PUCCH power control command - 2 bits, used for power control when the terminal transmits PUCCH;
PUCCH resource indicator - 3 bits, indicating the PUCCH resource indicator for HARQ-ACK feedback;
PDSCH to HARQ feedback time indicator - 3 bits, indicating the timing of HARQ-ACK feedback, and being slot from
PDSCH start to HARQ-ACK feedback;
first indication field indicating the terminal whether to wait for the information carried in the unicast scheduling
signaling-1 bit: when the bit value is 0, it means waiting, and when the bit value is 1, it means not waiting, or vice
versa, this field is the newly added field;
identification number of the HARQ-ACK codebook-A bit, the identification information of the HARQ-ACK codebook
carried during unicast scheduling, where A can be 2. This field is the content of the newly added field.

[0111] In addition, the broadcast multicast scheduling signaling including the first indication field in the request message
indicating the terminal waits for the information carried in the unicast scheduling signaling can also be referred to as a
specific broadcast multicast scheduling signaling.
[0112] Further, as for the content of the newly added field, the information bits thereof may be a new extension based
on the traditional DCI, or the original bit information may be used. That is, the request message is carried in the first DCI
by newly adding an indication meaning for the request message to the original field in the first DCI. For example, 2 bits
of the "PUCCH power control command" are used for indicating the identification information of the first HARQ-ACK
codebook and the PUCCH power control command is invalid in broadcast multicast and can be used as reserved bits.
The number of bits used in the modulation and coding format of 5 bits is decreased by 1 bit, that is, the modulation and
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coding format becomes 4 bits and the decreased 1 bit is used for indicating "the terminal whether to wait for the information
carried in the unicast scheduling signaling" and the reason why 5 bits can be decreased to 4 bits is that the performance
requirements of most terminals need to be satisfied based on the situation of broadcast multicast scheduling and thus
the code rate and modulation order of the broadcast multicast scheduling will not be too high.
[0113] In step 2, the terminal receives unicast scheduling signaling transmitted by the base station.
[0114] A response message is newly added in the second DCI of the unicast scheduling signaling and includes the
second indication field and the identification information of the first HARQ-ACK codebook. In this case, cells of the first
DCI are represented as follows:

frequency domain resource allocation indicator - L bits, used for indicating the frequency domain bandwidth and
location of the scheduled PDSCH, and the number of occupied bit widths is related to the totally schedulable
maximum bandwidth;
time domain resource allocation indicator -4bits, used for indicating a time domain in which PDSCH is scheduled;
modulation and coding format - 5 bits, used for indicating the modulation order and channel coding rate adopted by
PDSCH;
redundant coding version - 2 bits, which is the redundant version number for data transmission, used for channel
decoding and demodulation;
new data indicator - 1 bit, indicating whether the data packet is transmitted for the first time or retransmitted;
HARQ process ID - 4 bits, indicating an ID of HARQ retransmission process;
PUCCH resource indicator - 3 bits, indicating the PUCCH resource indicator for HARQ-ACK feedback;
PDSCH to HARQ feedback time indicator - 3 bits, indicating the timing of HARQ-ACK feedback, and being slot from
PDSCH start to HARQ-ACK feedback;
a second indication field indicating whether to carry the first HARQ-ACK codebook on the uplink resource-1 bit:
when the bit value is 0, it means carrying, and when the bit value is 1, it means not carrying, or vice versa, this field
is the newly added field; and
identification number of the first HARQ-ACK codebook-A bit, used for determining the identification information of
the broadcast multicast HARQ-ACK codebook carried during unicast scheduling, where A can be 2, and a total of
4 versions are distinguished, and this field is newly added field.

[0115] In addition, the unicast scheduling signaling including the second indication field in the response message
indicating to carry the first HARQ-ACK codebook in the uplink resource can also be referred to as specific unicast
scheduling signaling.
[0116] In step 3, the terminal multiplexes, when it is detected that a preset condition is satisfied, a first HARQ-ACK
codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource indicated by the unicast
scheduling signaling.
[0117] In an embodiment, the preset condition is that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window.
[0118] The process of determining whether the preset conditions are satisfied is as follows: the configuration information
of the preset window is first obtained, and the obtaining process can refer to the embodiment 1, which will not be repeated
here. It is assumed here that the start reference position of the preset window is a timing at which the specific broadcast
multicast scheduling signaling is received, the start position offset is 0, and the length is from the start reference position
to the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling. Then, the terminal calculates
the position of the HARQ-ACK feedback slot corresponding to the broadcast multicast scheduling signaling and the slot
at which the uplink resource indicated by the unicast scheduling signaling is located. For example, time X is position of
the HARQ-ACK feedback slot corresponding to the broadcast multicast scheduling signaling (or as a time position of
the PUCCH resource, the time position may be a system time, or expressed as a slot or symbol), the time Y is the
position of the HARQ-ACK feedback time corresponding to the unicast scheduling signaling (or as a time position of the
PUCCH resource, the time position may be a system time, or expressed as a slot or symbol). Finally, it is determined
whether the unicast scheduling signaling and the uplink resources indicated by the unicast scheduling signaling satisfy
the preset condition.
[0119] When it is determined whether the preset conditions are satisfied, if both condition 1 and condition 2 are satisfied,
it is considered that multiplexing is possible. Condition 1: the specific unicast scheduling signaling is received during the
period from a time at which the specific broadcast multicast scheduling signaling is received to "time X-d", parameter d
indicates that the specific unicast scheduling signaling is received at the latest, and the value of d is a time at which the
terminal completely perform operations of receiving/parsing and multiplexing the scheduling signaling and may be 14
symbols or other values. Condition 2: time Y satisfies the delay requirement of the terminal receiving the broadcast
multicast service data, that is, the terminal can complete reception of the last broadcast multicast service data and
HARQ-ACK multiplexing.
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[0120] In addition, the above two conditions can also be described as follows: the terminal does not multiplex the
HARQ-ACK for broadcast multicast on the uplink resource scheduled by the unicast signaling in case that the specific
unicast scheduling signaling is received within d symbols previous to the uplink PUCCH resource indicated by the
broadcast multicast signaling or the HARQ-ACK feedback resource PUCCH indicated by the broadcast multicast sched-
uling signaling does not meet the reception-processing time of the broadcast multicast service data. For example, as
shown in FIG. 5, a specific broadcast multicast scheduling signaling is received at slot n, and the scheduling information
indicates a location of HARQ-ACK feedback for broadcast multicast is at slot n+10. The terminal receives a specific
unicast scheduling signaling at slot n+7, a time interval between slot n+7 and slot n+10 meets the requirement of d, and
the uplink feedback resource indicated by the unicast scheduling signaling is at slot n+15, which satisfies a minimum
time requirement for the terminal to complete reception of the broadcast multicast service data and HARQ-ACK multi-
plexing. Based on the above determination, the terminal can multiplex the HARQ-ACK feedback for broadcast multicast
to the uplink resource scheduled by the unicast.
[0121] The remaining process after the preset condition is satisfied refers to that of the first embodiment, and details
are not repeated here.

Embodiment 4

[0122] The HARQ-ACK feedback process in the present embodiment includes the following steps.
[0123] In step 1, the terminal receives broadcast multicast scheduling signaling transmitted by the base station.
[0124] This step is the same as the step 1 in the embodiment 3, and will not be repeated here.
[0125] In step 2, a response message is newly added in the second DCI of the unicast scheduling signaling and
includes K-bit carrying-identified bitmap. In this case, cells of the first DCI are represented as follows:

frequency domain resource allocation indicator-L bits, used for indicating the frequency domain bandwidth and
location of the scheduled PDSCH, and the number of occupied bit widths is related to the totally schedulable
maximum bandwidth;
time domain resource allocation indicator - 4 bits, used for indicating a time domain in which PDSCH is scheduled;
modulation and coding format - 5 bits, used for indicating the modulation order and channel coding rate adopted by
PDSCH;
redundant coding version - 2 bits, which is the redundant version number for data transmission, used for channel
decoding and demodulation;
new data indicator - 1 bit, indicating whether the data packet is transmitted for the first time or retransmitted;
HARQ process ID - 4 bits, indicating an ID of HARQ retransmission process;
PUCCH resource indicator - 3 bits, indicating the PUCCH resource indicator for HARQ-ACK feedback;
PDSCH to HARQ feedback time indicator - 3 bits, indicating the timing of HARQ-ACK feedback, and being slot from
PDSCH start to HARQ-ACK feedback;
carrying-identified bitmap - K bits, X being the maximum number of codebooks for broadcast multicast, a corre-
sponding bit value of 0 means that the codebook is carried, a corresponding bit value of 1 means no codebook is
carried, or vice versa; this field is newly added.

[0126] For example, the terminal, before slot n+13, receives broadcast multicast that feeds back four HARQ-ACK
codebooks, which are codebook 0, codebook 1, codebook 2, and codebook 3, respectively. The terminal, on slot n+7
within some windows for scheduling codebooks, detects the uplink unicast scheduling signaling, and the codebook
bitmap carried by the signaling indication is indicated as 1100, which means that the unicast scheduling carries the
HARQ-ACK information of codebook 2 and codebook 3 and does not carry HARQ-ACK information of codebook 0 and
codebook 1.
[0127] In addition, the unicast scheduling signaling containing the carrying-identified bitmap may be referred to as a
specific unicast scheduling signaling.
[0128] In step 3, the terminal multiplexes, when it is detected that a preset condition is satisfied, a first HARQ-ACK
codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource indicated by the unicast
scheduling signaling.
[0129] In an embodiment, the preset condition is that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window.
[0130] The process of determining whether the preset condition is satisfied is as follows. The configuration information
of the preset window is first obtained, and the obtaining process can refer to embodiment 3, which will not be repeated
here. Then, for each codebook, it is determined whether the preset condition is satisfied. When it is determined that
whether the preset conditions are satisfied, it is considered that multiplexing is possible when both condition 1 and
condition 2 are satisfied. Condition 1: the identification information corresponding to the HARQ-ACK codebook, and the
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corresponding indication in the carrying-identified bitmap is carrying. Condition 2: the uplink resource time of unicast
scheduling meets the processing time for the terminal to receive broadcast multicast data, that is, the terminal can
complete the corresponding demodulating and decoding before multiplexing the HARQ-ACK of the broadcast multicast
data to the uplink resources. In other words, condition 2 may be described as follows: the terminal does not multiplex
the HARQ-ACK for broadcast multicast on the uplink resource scheduled by the unicast signaling in case that the HARQ-
ACK feedback resource PUCCH indicated by the specific unicast scheduling signaling does not meet the reception-
processing time of the broadcast multicast service data.
[0131] The remaining process after the preset condition is satisfied refers to that of the first embodiment, and details
are not repeated here.
[0132] It should be noted here that the preset window in embodiments 3 and 4 may be replaced with a timer, and the
duration of the timer is the time corresponding to the preset window. In this case, when the timer is overtime and no
valid unicast scheduling signaling is received, the terminal discards the HARQ-ACK codebook information for broadcast
multicast or transmits it on the uplink resource indicated by the broadcast multicast. If valid unicast scheduling signaling
is received before the timer is overtime, the terminal stops the timer, and multiplexes the HARQ-ACK codebook for
broadcast multicast on the uplink resource scheduled by the unicast scheduling signaling. If a new broadcast multicast
scheduling signaling (including carrying indication) before the timer is overtime and the HARQ-ACK codebooks are the
same, the terminal re-multiplexes the timer.

Embodiment 5

[0133] In embodiments 1, 2, 3 and 4, it is assumed that there is an order in which a unicast HARQ-ACK codebook
and a broadcast multicast HARQ-ACK codebook are multiplexed. The multiplexing processing method when there are
2 HARQ-ACK codebook for unicast and multiple HARQ-ACK codebooks for multicast broadcast is discussed in the
present embodiment.
[0134] In occasion 1, there are 0 HARQ-ACK codebooks for unicast and multiple HARQ-ACK codebooks for broadcast
multicast:
[0135] A possible occasion in which multiple HARQ-ACK codebooks for broadcast multicast exist is that the base
station transmits multiple broadcast multicast services, and different broadcast multicast services use different code-
books. According to the method of setting the preset window, the codebooks for different broadcast multicast services
correspond to the same uplink resource (PUCCH or PUSCH). As shown in FIG. 6, the data (3 transport blocks) in the
broadcast multicast service 1 is scheduled and indicated to feed back HARQ-ACK on slot n+7, and the fed back HARQ-
ACK codebook 1 contains 3 bits. The data (3 transport blocks) in the broadcast multicast service 2 is scheduled and
indicated to feed back HARQ-ACK on slot n+9, and the fed back HARQ-ACK codebook 1 contains 3 bits. The lengths
of the preset windows set for the two broadcast multicast services are both 6, and the uplink PUCCH resources in the
slot n+11 are both multiplexing resources of the data in the two broadcast multicast services.
[0136] When multiple broadcast multicast HARQ codebooks are multiplexed on one uplink PUCCH or PUSCH re-
source, the multiplexing order is one of the following orders:

1. a sequential order of a first HARQ-ACK feedback time indicated by each broadcast multicast scheduling signaling:
the HARQ-ACK codebook is arranged ahead when the start time for an uplink feedback resource is previous; the
HARQ-ACK codebook with a smaller carrier number is arranged ahead in the ascending order of the carrier numbers
as the priority if the start times for uplink feedback resources are the same; and the HARQ-ACK codebook with a
smaller broadcast multicast service number is arranged ahead in the ascending order of the broadcast multicast
service numbers as the priority if the start times for uplink feedback resources are the same and the carrier numbers
are same; The service number here may be a temporary mobile group identify (MGI), a dynamic scheduling group
radio network temporary identity (G-RNTI), or other identification numbers that characterize broadcast multicast
service identity; and
2. an index order of the first HARQ-ACK codebook indicated by each broadcast multicast scheduling signaling: in
an ascending order of the indexes of codebooks, for example, the codebook with a smaller index is arranged ahead
and the codebook with a greater index is arranged behind, the arrangement order is codebook 0, codebook 1, and
codebook 2; or in a descending order of the indexes of the codebooks, for example, the codebook with a greater
index is arranged ahead and the codebook with a smaller index is arranged behind and the arrangement order is
codebook 2, codebook 1, and codebook 0. The above-mentioned ordering method can be specified by the method
of the interface protocol, and can also be notified to the terminal by the higher layer protocol.

[0137] In occasion 2, there are 1 HARQ-ACK codebooks for unicast and multiple HARQ-ACK codebooks for broadcast
multicast:
when the uplink resource PUCCH/PUSCH carries one or more HARQ-ACK codebooks for broadcast multicast, the
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HARQ codebooks may be arranged in one of the following orders: the HARQ-ACK codebook for unicast is arranged
prior to the HARQ-ACK codebook for broadcast multicast; the HARQ-ACK codebook for broadcast multicast is arranged
prior to the HARQ-ACK codebook for unicast; the HARQ-ACK codebook for broadcast multicast is arranged prior to the
HARQ-ACK codebook for unicast if the PUCCH resource indicated by the broadcast multicast is prior to the PUCCH
indicated by the unicast, otherwise the HARQ-ACK codebook for broadcast multicast is arranged subsequent to the
HARQ-ACK codebook for unicast. The above-mentioned ordering method can be specified by the method of the interface
protocol, and can also be notified to the terminal by the higher layer protocol.

Embodiment 6

[0138] The base station configures a number corresponding to the HARQ-ACK codebook when configuring the G-
RNTI for broadcast multicast. The base station configures multiple different numbers of HARQ-ACK codebook when
configuring multiple G-RNTIs for broadcast multicast (for example, the corresponding HARQ-ACK codes are configured
for N G-RNTIs among M G-RNTIs, M>=N). The numbers of the HARQ-ACK codebooks are arranged in increasing order
to form a table. The relationship between "carrying-identified number" or "carrying-identified bitmap" in unicast scheduling
signaling and the numbers of HARQ-ACK codebooks configured by higher layer can be shown in the following table.

[0139] In the present application, by multiplexing the HARQ-ACK codebook for broadcast multicast on the unicast
uplink resource among the above-mentioned various embodiments, the protocol design and complexity of HARQ-ACK
feedback for broadcast multicast is simplified and the problem that the terminal requires different formats for PUCCH in
different locations of the cell can be effectively solved.
[0140] FIG. 7 is a device diagram of a HARQ-ACK feedback device applied to a terminal according to an embodiment
of the present application. The device includes:

a receiving module 701, configured to receive the broadcast multicast scheduling signaling transmitted by a base
station, and determine an uplink resource corresponding to unicast; and
a multiplexing module 702, configured to multiplex, when it is detected that a preset condition is satisfied, a first
HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource corre-
sponding to unicast, the preset condition being that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window.

[0141] The device according to the present embodiment may perform all the method steps that can be implemented
by the above-mentioned terminal-side method embodiments, and can provide the same effect, which is not repeated here.
[0142] FIG. 8 is a device diagram of a HARQ-ACK feedback device applied to a base station according to an embod-
iment of the present application and the device includes:

a transmitting module 801, configured to transmit broadcast multicast scheduling signaling to a terminal for indicating
the terminal to multiplex, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast, the preset
condition being that both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and
a slot in which the uplink resource is located exist in a preset window; and
a receiving module 802, configured to receive uplink data transmitted by the terminal through the uplink resource
when the preset condition is satisfied, and obtain a first HARQ-ACK codebook multiplexed on the uplink resource.

[0143] The device according to the present embodiment may perform all the method steps that can be implemented
by the above-mentioned base station-side method embodiments, and can provide the same effect, which is not repeated
here.
[0144] FIG. 9 is a schematic structural diagram of a terminal according to an embodiment of the present application.
As shown in FIG. 9, the terminal may include at least one processor 901, a memory 902, at least one network interface

Carrying-identified number Numbers of HARQ-ACK codebooks configured by higher layer

0 smallest number of HARQ-ACK codebook configured by higher layer

1 second-smallest number of HARQ-ACK codebook configured by higher layer

2 third-smallest number of HARQ-ACK codebook configured by higher layer

3 fourth-smallest number of HARQ-ACK codebook configured by higher layer
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904, and other user interfaces 903. Respective components in the terminal 900 are coupled together through the bus
system 905. It is understood that the bus system 905 is used to connect and communicate between these components.
In addition to the data bus, the bus system 905 also includes a power bus, a control bus, and a status signal bus. For
clarity of illustration, the various buses are labeled as bus system 905 in FIG. 9.
[0145] The user interface 903 may include a display, a keyboard or a pointing device, such as a mouse, a trackball,
a touch pad or a touch screen, and the like.
[0146] It is to be understood that the memory 902 in the embodiments of the present application may be volatile
memory or non-volatile memory, or may include both volatile and non-volatile memory. The non-volatile memory may
be read-only memory (ROM), programmable read-only memory (PROM), erasable programmable read-only memory
(Erasable PROM, EPROM), erase programmable read-only memory (Electrically EPROM, EEPROM) or flash memory.
The volatile memory may be random access memory (RAM), which is used as an external cache. By way of example
and not limitation, many forms of RAM are available, such as static RAM (SRAM), dynamic RAM (DRAM), synchronous
DRAM, SDRAM), double data rate synchronous dynamic random access memory (Double Data Rate SDRAM,
DDRSDRAM), enhanced synchronous dynamic random access memory (Enhanced SDRAM, ESDRAM), synchronous
link dynamic random access memory (synchlink DRAM, SLDRAM) and direct memory bus random access memory
(Direct Rambus RAM, DRRAM). The memory 902 in systems and methods described in various embodiments of the
present application includes, but not limited to, these and any other suitable types of memory.
[0147] In some embodiments, the memory 902 stores the following elements, executable devices or data structures,
or a subset thereof, or an extended set of them, such as an operating system 9021 and applications 9022.
[0148] The operating system 9021 includes various system programs, such as a framework layer, a core library layer,
a driver layer, etc., for implementing various basic services and processing hardware-based tasks. The application 9022
includes various applications, such as a media player, a browser, etc., for implementing various application services.
The programs for performing methods according to the embodiment of the present application may be included in the
application 9022.
[0149] In the embodiment of the present application, by calling the computer program or instruction stored in the
memory 902, such as the computer program or instruction stored in the application 9022, the processor 901 is configured
to: receive the broadcast multicast scheduling signaling transmitted by a base station, and determine an uplink resource
corresponding to unicast; multiplex, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling onto the uplink resource corresponding to unicast, the
preset condition is that both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and
a slot in which the uplink resource is located exist in a preset window.
[0150] The methods disclosed in the above embodiments of the present application may be applied to the processor
901 or implemented by the processor 901. The processor 901 may be an integrated circuit chip with signal processing
capability. In the implementation process, each step of the above-mentioned method can be completed by an integrated
logic circuit of hardware in the processor 901 or an instruction in the form of software. The above-mentioned processor
901 may be a general-purpose processor, a digital signal processor (DSP), an application specific integrated circuit
(ASIC), a field programmable gate array (FPGA) or other programmable logic devices, discrete gate or transistor logic
devices, discrete hardware components, which can implement or execute the disclosed methods, steps and logical block
diagrams in the embodiments of the present application. A general purpose processor may be a microprocessor or the
processor may be any conventional processor or the like. The steps of the methods disclosed in conjunction with the
embodiments of the present application may be directly embodied as being executed by a hardware decoding processor,
or being executed by a combination of hardware and software modules in the decoding processor. The software module
can be located in random access memory, flash memory, read-only memory, programmable read-only memory or
electrically erasable programmable memory, registers and other storage media mature in the art. The storage medium
is located in the memory 902, and the processor 901 reads the information in the memory 902, and completes the steps
of the above method in combination with its hardware.
[0151] It will be appreciated that the embodiments described in this disclosure may be implemented in hardware,
software, firmware, middleware, microcode, or a combination thereof. For hardware implementation, the processing unit
may be implemented in one or more application specific integrated circuits (ASIC), digital signal processing (DSP), digital
signal processing device (DSP Device, DSPD), programmable logic device (PLD), field-programmable gate array (FPGA),
a general-purpose processor, a controller, microcontroller, microprocessor, and other for performing the functions de-
scribed in this application electronic unit or a combination thereof.
[0152] For software implementation, the described techniques may be implemented through modules (for example,
procedures, functions, etc.) that perform the functions described in the embodiments of the present application. Software
codes may be stored in memory and executed by a processor. The memory can be implemented in the processor or
external to the processor.
[0153] In another embodiment, the processor 901 is further configured to: receive the unicast scheduling signaling
transmitted by the base station when determining the uplink resource corresponding to the unicast, where the unicast
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scheduling signaling carries scheduling information for the uplink resource; or receive periodic uplink resource information
configured by the base station through higher layer signaling, and determine the uplink resource corresponding to unicast
based on the periodic uplink resource information, where the periodic uplink resource information includes a transmission
period and slot offset of the uplink resource, and the uplink resource is a physical uplink control channel (PUCCH)
resource or a physical uplink shared channel (PUSCH) resource.
[0154] In yet another embodiment, when the uplink resource is a resource scheduled by the unicast scheduling signaling
and used for transmitting unicast HARQ-ACK information, the preset condition further includes that a time for receiving
the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling and has an interval of X or more symbols away from the HARQ-ACK feedback slot and the slot in which
the uplink resource is located meets a reception-processing time of the service data corresponding to the broadcast
multicast scheduling signaling; and a value of X is a sum of a processing time for receiving the unicast scheduling
signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling.
[0155] In still yet another embodiment, the first downlink control information (DCI) corresponding to the broadcast
multicast scheduling signaling includes a request message used for indicating the terminal whether to wait for information
carried in the unicast scheduling signaling, the carried information includes indication information for indicating whether
to carry the first HARQ-ACK codebook in the uplink resource; a second DCI corresponding to the unicast scheduling
signaling includes a response message used for indicating whether to carry the first HARQ-ACK codebook in the uplink
resource.
[0156] In still yet another embodiment, the request message includes a first indication field and identification information
of the first HARQ-ACK codebook. The first indication field is used for indicating the terminal whether to wait for the
information carried in the unicast scheduling signaling, a new field with a request message is added in the first DCI, or
an original field in the first DCI is used by an indication meaning for the request message. The response message
includes a second indication field and the identification information of the first HARQ-ACK codebook. The second indi-
cation field is used for indicating whether to carry the first HARQ-ACK codebook in the uplink resource, a new field with
a response message is added in the second DCI, or an original field in the second DCI is used by an indication meaning
for the response message, where there is a correspondence between the identification information of each HARQ-ACK
codebook and the codebook number of the HARQ-ACK.
[0157] In still yet another embodiment, the response message includes a K bits carrying-identified bitmap, where K
represents the maximum number of HARQ-ACK codebooks for broadcast multicast, and when the value of the bit is a
first preset value, it means that the corresponding HARQ-ACK codebook is carried and when the value of the bit is a
second preset value, it means that no corresponding HARQ-ACK codebook is carried.
[0158] In still yet another embodiment, the processor is further configured to obtain the configuration information of
the preset window predefined by a protocol; or receive the configuration information of the preset window sent by the
base station through higher layer signaling, where the configuration information includes a start reference position, a
start position offset of the preset window and a length of the preset window.
[0159] In still yet another embodiment, the start reference position of the preset window includes any one of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of the physical downlink shared channel (PDSCH) corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of the periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling.

[0160] The start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start reference
position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling or
a position of the slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
the start position offset is d when the start reference position is an end time of the PDSCH corresponding to the
broadcast multicast scheduling signaling, where d is greater than or equal to the sum of a processing time for
receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the periodic
uplink resources configured by the base station is located; or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the broadcast
multicast scheduling signaling, and the length of the preset window is from the start position to a position of the
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HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

[0161] In still yet another embodiment, when the first HARQ-ACK codebook corresponding to the broadcast multicast
scheduling signaling is multiplexed on the uplink resource corresponding to the unicast, the order in which the first
HARQ-ACK codebook and a second HARQ-ACK codebook that is already in the uplink resource are arranged in the
uplink resource satisfies one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corresponding
to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the second HARQ-
ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast scheduling
signaling and the unicast scheduling signaling.

[0162] In still yet another embodiment, when the number of the broadcast multicast scheduling signaling is two or
more, and two or more first HARQ-ACK codebooks corresponding to the two or more broadcast multicast scheduling
signaling are multiplexed on the uplink resources, two or more first HARQ-ACK codebooks may be arranged on the
uplink resources in one of the following orders: a sequential order of a first HARQ-ACK feedback time indicated by each
broadcast multicast scheduling signaling, the two or more first HARQ-ACK codebooks being arranged in an ascending
order of numbers of carriers when the first HARQ-ACK feedback times indicated by the two or more broadcast multicast
scheduling signaling are the same and the two or more first HARQ-ACK codebooks being arranged in an ascending
order of indexes of broadcast multicast services when the first HARQ-ACK feedback times indicated by the two or more
broadcast multicast scheduling signaling are the same and the numbers of carriers are the same; or an index order of
the first HARQ-ACK codebooks indicated by each broadcast multicast scheduling signaling.
[0163] In still yet another embodiment, the processor 901 is further configured to: skip feeding back HARQ-ACK
information indicated by the broadcast multicast scheduling signaling or feed back HARQ-ACK information on a PUCCH
resource indicated by the broadcast multicast scheduling signaling
[0164] In still yet another embodiment, when the first HARQ-ACK codebook corresponding to the broadcast multicast
scheduling signaling is multiplexed onto the uplink resources corresponding to unicast in case that the number of uplink
resources is two or more, the processor 901 is further configured to: multiplex the first HARQ-ACK codebook on the
uplink resource closest to the start reference position of the preset window; or, multiplex the first HARQ-ACK codebook
on the first uplink resource in the preset window.
[0165] The terminal according to the embodiments of the present application can perform each process implemented
by the terminal in the foregoing embodiments, and to avoid repetition, details are not described herein again.
[0166] FIG. 10 is a schematic structural diagram of a base station according to an embodiment of the present application.
As shown in FIG. 10, the base station 1000 may include at least one processor 1001, memory 1002, at least one other
user interface 1003, and a transceiver 1004. Respective components in the base station 1000 are coupled together
through the bus system 1005. It is understood that the bus system 1005 is used to connect and communicate between
these components. In addition to the data bus, the bus system 1005 also includes a power bus, a control bus, and a
status signal bus. However, for the sake of clarity, in FIG. 10 respective buses are labeled as the bus system 1005, and
the bus system may include any number of interconnected buses and bridges, which are linked together through various
circuits of one or more processors represented by processor 1001 and one or more memories represented by the memory
1002. The bus system can also link together various other circuits, such as peripherals, voltage regulators, and power
management circuits, which are well known in the art, and therefore will not be further described in the embodiments of
the present application. The bus interface provides an interface. Transceiver 1004 may be a number of elements,
including a transmitter and a receiver, that provide a means for communicating with various other devices over a trans-
mission medium. For different user equipment, the user interface 1003 may also be an interface capable of externally
or internally connecting the required equipment, and the connected equipment includes, but not limited to, a keypad, a
display, a speaker, a microphone, a joystick, and the like.
[0167] It is to be understood that the memory 1002 in the embodiments of the present application may be volatile
memory or non-volatile memory, or may include both volatile and non-volatile memory. The non-volatile memory may
be read-only memory (ROM), programmable read-only memory (PROM), erasable programmable read-only memory
(Erasable PROM, EPROM), erase programmable read-only memory (Electrically EPROM, EEPROM) or flash memory.
The volatile memory may be random access memory (RAM), which is used as an external cache. By way of example
and not limitation, many forms of RAM are available, such as static RAM (SRAM), dynamic RAM (DRAM), synchronous
DRAM, SDRAM), double data rate synchronous dynamic random access memory (Double Data Rate SDRAM,
DDRSDRAM), enhanced synchronous dynamic random access memory (Enhanced SDRAM, ESDRAM), synchronous
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link dynamic random access memory (synchlink DRAM, SLDRAM) and direct memory bus random access memory
(Direct Rambus RAM, DRRAM). The memory 1002 in systems and methods described in various embodiments of the
present application includes, but not limited to, these and any other suitable types of memory.
[0168] The processor 1001 is responsible for managing the bus system and general processing, and the memory
1002 can store computer programs or instructions used by the processor 1001 when performing operations. In an
embodiment, the processor 1001 can be configured to: transmit broadcast multicast scheduling signaling to a terminal
for indicating the terminal to multiplex, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast, the
preset condition being that both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling
and a slot in which the uplink resource is located exist in a preset window; and receive uplink data transmitted by the
terminal through the uplink resource when the preset condition is satisfied, and obtain a first HARQ-ACK codebook
multiplexed on the uplink resource.
[0169] The method steps disclosed in the above embodiments of the present application may be applied to the proc-
essor 1001 or implemented by the processor 1001. The processor 1001 may be an integrated circuit chip with signal
processing capability. In the implementation process, each step of the above-mentioned method can be completed by
an integrated logic circuit of hardware in the processor 1001 or an instruction in the form of software. The above-mentioned
processor 1001 may be a general-purpose processor, a digital signal processor (DSP), an application specific integrated
circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic devices, discrete gate or transistor
logic devices, discrete hardware components, which can implement or execute the disclosed methods, steps and logical
block diagrams in the embodiments of the present application. A general purpose processor may be a microprocessor
or the processor may be any conventional processor or the like. The steps of the methods disclosed in conjunction with
the embodiments of the present application may be directly embodied as being executed by a hardware decoding
processor, or being executed by a combination of hardware and software modules in the decoding processor. The
software module can be located in random access memory, flash memory, read-only memory, programmable read-only
memory or electrically erasable programmable memory, registers and other storage media mature in the art. The storage
medium is located in the memory 1002, and the processor 1001 reads the information in the memory 1002, and completes
the steps of the above method in combination with its hardware.
[0170] It will be appreciated that the embodiments described in this disclosure may be implemented in hardware,
software, firmware, middleware, microcode, or a combination thereof. For hardware implementation, the processing unit
may be implemented in one or more application specific integrated circuits (ASIC), digital signal processing (DSP), digital
signal processing device (DSP Device, DSPD), programmable logic device (PLD), field-programmable gate array (FPGA),
a general-purpose processor, a controller, microcontroller, microprocessor, and other for performing the functions de-
scribed in this application electronic unit or a combination thereof.
[0171] For software implementation, the described techniques may be implemented through modules (for example,
procedures, functions, etc.) that perform the functions described in the embodiments of the present application. Software
codes may be stored in memory and executed by a processor. The memory can be implemented in the processor or
external to the processor.
[0172] In still yet another embodiment, the processor 1001 is further configured to transmit unicast scheduling signaling
to the terminal, where the unicast scheduling signaling carries scheduling information for the uplink resource; or configure
periodic uplink resource information to the terminal by higher layer signaling for indicating the terminal to determine the
uplink resource corresponding to unicast based on the periodic uplink resource information, where the periodic uplink
resource information includes a transmission period and slot offset of the uplink resource, and the uplink resource is a
physical unlink control channel (PUCCH) resource or a physical uplink shared channel (PUSCH) resource.
[0173] In yet another embodiment, when the uplink resource is a resource scheduled by the unicast scheduling signaling
and used for transmitting unicast HARQ-ACK information, the preset condition further includes that a time for receiving
the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling and has an interval of X or more symbols away from the HARQ-ACK feedback slot and the slot in which
the uplink resource is located meets a reception-processing time of the service data corresponding to the broadcast
multicast scheduling signaling; and a value of X is a sum of a processing time for receiving the unicast scheduling
signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling.
[0174] In still yet another embodiment, the first downlink control information (DCI) corresponding to the broadcast
multicast scheduling signaling includes a request message used for indicating the terminal whether to wait for information
carried in the unicast scheduling signaling, the carried information includes indication information for indicating whether
to carry the first HARQ-ACK codebook in the uplink resource; a second DCI corresponding to the unicast scheduling
signaling includes a response message used for indicating whether to carry the first HARQ-ACK codebook in the uplink
resource.
[0175] In still yet another embodiment, the request message includes a first indication field and identification information
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of the first HARQ-ACK codebook. The first indication field is used for indicating the terminal whether to wait for the
information carried in the unicast scheduling signaling, a new field with a request message is added in the first DCI, or
an original field in the first DCI is used by an indication meaning for the request message. The response message
includes a second indication field and the identification information of the first HARQ-ACK codebook. The second indi-
cation field is used for indicating whether to carry the first HARQ-ACK codebook in the uplink resource, a new field with
a response message is added in the second DCI, or an original field in the second DCI is used by an indication meaning
for the response message, where there is a correspondence between the identification information of each HARQ-ACK
codebook and the codebook number of the HARQ-ACK.
[0176] In still yet another embodiment, the response message includes a K bits carrying-identified bitmap, where K
represents the maximum number of HARQ-ACK codebooks for broadcast multicast, and when the value of a bit is a
first preset value, it means that the corresponding HARQ-ACK codebook is carried and when the value of the bit is a
second preset value, it means that no corresponding HARQ-ACK codebook is carried.
[0177] In still yet another embodiment, the processor 1001 is further configured to obtain the configuration information
of the preset window predefined by a protocol; or transmit the configuration information of the preset window to the
terminal through higher layer signaling, where the configuration information includes a start reference position, a start
position offset of the preset window and a length of the preset window.
[0178] In still yet another embodiment, the start reference position of the preset window includes any one of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of the physical downlink shared channel (PDSCH) corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of the periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling.

[0179] The start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start reference
position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling or
a position of the slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
the start position offset is d when the start reference position is an end time of the PDSCH corresponding to the
broadcast multicast scheduling signaling, where d is greater than or equal to the sum of a processing time for
receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling;
the start position offset is a negative value when the start reference position is a slot in which one of the periodic
uplink resources configured by the base station is located; or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the broadcast
multicast scheduling signaling, and the length of the preset window is from the start position to a position of the
HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

[0180] In still yet another embodiment, the order in which the first HARQ-ACK codebook and a second HARQ-ACK
codebook that is already in the uplink resource are arranged in the uplink resource satisfies one of the following cases:
the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook, the first HARQ-ACK codebook
is arranged subsequent to the second HARQ-ACK codebook, the first and second HARQ-ACK codebooks are arranged
in a sequential order of the PUCCH resource corresponding to the first HARQ-ACK codebook before multiplexing and
the PUCCH resource corresponding to the second HARQ-ACK codebook; or the first and second HARQ-ACK codebooks
are arranged in a receiving order of the broadcast multicast scheduling signaling and the unicast scheduling signaling.
[0181] In still yet another embodiment, when the number of the broadcast multicast scheduling signaling is two or
more, and two or more first HARQ-ACK codebooks corresponding to the two or more broadcast multicast scheduling
signaling are multiplexed on the uplink resources, two or more first HARQ-ACK codebooks are arranged on the uplink
resources in one of the following orders:
a sequential order of a first HARQ-ACK feedback time indicated by each broadcast multicast scheduling signaling, the
two or more first HARQ-ACK codebooks being arranged in an ascending order of numbers of carriers when the first
HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are the same and in
an ascending order of indexes of broadcast multicast services when the first HARQ-ACK feedback times indicated by
the two or more broadcast multicast scheduling signaling are the same and the numbers of carriers are the same; or in
an index order of the first HARQ-ACK codebooks indicated by each broadcast multicast scheduling signaling.
[0182] In still yet another embodiment, the processor 1001 is further configured to: receive HARQ-ACK information
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fed back on the PUCCH resource indicated by the broadcast multicast scheduling signaling when the terminal detects
that the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and the slot in which the
uplink resource is located do not both exist in the preset window.
[0183] In still yet another embodiment, when the number of uplink resources is two or more, the first HARQ-ACK
codebook is multiplexed on the uplink resource closest to the start reference position of the preset window; or, the first
HARQ-ACK code is multiplexed on a first uplink resource within the preset window.
[0184] The base station according to the embodiments of the present application can perform each process imple-
mented by the base station in the foregoing embodiments, and to avoid repetition, details are not described herein again.
[0185] The solutions according to the embodiments of the present application have been described from the perspective
of electronic devices. It can be understood that, in order to provide the above-mentioned functions, the electronic device
provided by the embodiments of the present application includes corresponding hardware structures and/or software
modules for executing each function. It should be appreciated for those skilled in the art that the present application can
be implemented in hardware or a combination of hardware and computer software with the units and algorithm steps of
each example described in conjunction with the embodiments disclosed in the present application.
[0186] Whether certain function is executed by a computer software or driving hardware depends on the specific
application and design constraint conditions of the solution. Professionals and technicians can use different methods
for each specific application to implement the described functions, but such implementation should not be considered
beyond the scope of the present application.
[0187] In the embodiments of the present application, functional modules can be divided into electronic devices and
the like according to the foregoing method examples. For example, each functional module can be divided corresponding
to each function, or two or more functions can be integrated into a processing device. The above-mentioned integrated
unit can be implemented in the form of hardware or software functional unit.
[0188] It should be noted that, the division of modules in the embodiments of the present application is schematic,
and is only a logical function division, and there may be other division manners in actual implementation.
[0189] Those skilled in the art can clearly understand that, for the convenience and conciseness of the description,
only the division of the above-mentioned functional modules is used for illustration. In practical applications, the above-
mentioned functions can be allocated to different functional modules as required. The internal structure of the device is
divided into different functional modules to complete all or part of the functions described above. For the specific working
process of the system, apparatus and unit described above, reference may be made to the corresponding process in
the foregoing method embodiments, and details are not described herein again.
[0190] In the several embodiments provided in the present application, it should be understood that the disclosed
device and method may be implemented in other manners. For example, the device embodiments described above are
only illustrative. For example, the division of the modules or units is only a logical function division and there may be
other division methods in actual implementation. For example, multiple units or elements may be Incorporation may
either be integrated into another system, or some features may be omitted, or not implemented. On the other hand, the
shown or discussed mutual coupling or direct coupling or communication connection may be indirect coupling or com-
munication connection of devices or units through some interfaces.
[0191] The units described as separate components may or may not be physically separate, and the components
displayed as units may or may not be physical units, that is, may be located at the same place, or it can be distributed
to multiple network units. Some or all of the units may be selected according to actual needs to achieve the purpose of
the solution of the present embodiment.
[0192] In addition, the functional units in the various embodiments of the present application may be integrated into
one processing unit, or each unit may exist alone physically, or two or more units may be integrated into one unit. The
above-mentioned integrated units may be implemented in the form of software functional units.
[0193] If the integrated unit is implemented in the form of a software functional unit and sold or used as an independent
product, it can be stored in a computer readable storage medium. Based on such understanding, a part of or all the
solutions may be embodied in the form of a software product, which is stored in a storage medium, including several
instructions to cause a computer device (which may be a personal computer, server, or network device, etc.) to perform
all or part of the steps of the methods described in the respective embodiments of the present application. The computer
storage medium is a non-transitory medium, including: flash memory, removable hard disk, read-only memory, random
access memory, magnetic disk or optical disk and other mediums that can store program codes.
[0194] In another aspect, an embodiment of the present application also provides a computer-readable storage medium
having computer programs stored thereon, that, when executed by a processor, causes the processor to perform the
steps of the methods described in various embodiments of the present application and may provide the same benefits,
which will not be repeated here.
[0195] Finally, it should be noted that the above embodiments are only used to explain the solutions of the present
application, and are not limited thereto; although the present application is described in detail with reference to the
foregoing embodiments, it should be understood by those skilled in the art that they can still modify the solutions described
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in the foregoing embodiments and make equivalent replacements to a part of the features and these modifications and
substitutions do not depart from the spirit and scope of the solutions of the embodiments of the present application.

Claims

1. A hybrid automatic repeat request-acknowledgment, HARQ-ACK, feedback method, performed by a terminal, com-
prising:

receiving broadcast multicast scheduling signaling transmitted by a base station, and determining an uplink
resource corresponding to unicast;
multiplexing, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corresponding
to the broadcast multicast scheduling signaling on the uplink resource corresponding to unicast, the preset
condition being that both a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling
and a slot in which the uplink resource is located exist in a preset window.

2. The method of claim 1, wherein the determining the uplink resource corresponding to unicast comprises:

receiving unicast scheduling signaling transmitted by the base station, wherein the unicast scheduling signaling
carries scheduling information for the uplink resource; or
receiving periodic uplink resource information configured by the base station through higher layer signaling,
and determining the uplink resource corresponding to the unicast based on the periodic uplink resource infor-
mation, wherein the periodic uplink resource information comprises a transmission period and a slot offset of
the uplink resource,
wherein the uplink resource is a physical uplink control channel, PUCCH, resource or a physical uplink shared
channel, PUSCH, resource.

3. The method of claim 2, wherein when the uplink resource is a resource scheduled by the unicast scheduling signaling
and used for transmitting unicast HARQ-ACK information, the preset condition further comprises that: a time for
receiving the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and has an interval of X or more symbols away from the HARQ-ACK feedback slot,
and the slot in which the uplink resource is located meets a reception-processing time for service data corresponding
to the broadcast multicast scheduling signaling, wherein X indicates a sum of a processing time for receiving the
unicast scheduling signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook corresponding
to the broadcast multicast scheduling signaling.

4. The method of claim 2, wherein:

a first downlink control information, DCI, corresponding to the broadcast multicast scheduling signaling com-
prises a request message used for indicating the terminal whether to wait for information carried in the unicast
scheduling signaling, the carried information comprises indication information for indicating whether to carry a
first HARQ-ACK codebook in the uplink resource; and
a second DCI corresponding to the unicast scheduling signaling comprises a response message used for
indicating the terminal whether to carry the first HARQ-ACK codebook in the uplink resource.

5. The method of claim 4, wherein

the request message comprises a first indication field and identification information of the first HARQ-ACK
codebook, the first indication field is used for indicating the terminal whether to wait for the information carried
in the unicast scheduling signaling, a new field with the request message is added in the first DCI, or an original
field in the first DCI is used by an indication meaning for the request message; and
the response message comprises a second indication field and identification information of the first HARQ-ACK
codebook, the second indication field is used for indicating whether to carry the first HARQ-ACK codebook in
the uplink resource, a new field with the response message is added in the second DCI, or an original field in
the second DCI is used by an indication meaning for the response message,
wherein there is a correspondence between the identification information of each HARQ-ACK codebook and
the codebook number of the HARQ-ACK.
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6. The method of claim 4, wherein the response message comprises a K bits carrying-identified bitmap, K represents
a maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first preset value,
it means that a corresponding HARQ-ACK codebook is carried, and when the value of the bit is a second preset
value, it means that no corresponding HARQ-ACK codebook is carried.

7. The method of claim 1, further comprising:

obtaining configuration information of the preset window predefined by a protocol; or
receiving the configuration information of the preset window transmitted by the base station through higher layer
signaling, and the configuration information comprises a start reference position, a start position offset of the
preset window and a length of the preset window.

8. The method of any one of claims 1 to 7, wherein the start reference position of the preset window comprises any
one of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of a physical downlink shared channel, PDSCH, corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling; and
wherein the start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start
reference position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling or a position of the slot in which the PUCCH resource indicated by the unicast scheduling
signaling is located; or
the start position offset is d when the start reference position is the end time of the PDSCH corresponding
to the broadcast multicast scheduling signaling, wherein d is greater than or equal to the sum of a processing
time for receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the
periodic uplink resources configured by the base station is located, or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the
broadcast multicast scheduling signaling, and the length of the preset window is from the start position to
a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

9. The method of any one of claims 1 to 7, wherein when the first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling is multiplexed on the uplink resource corresponding to the unicast, an order, in the
uplink resource, of the first HARQ-ACK codebook and a second HARQ-ACK codebook that is already in the uplink
resource satisfies one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook,
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corre-
sponding to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the
second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast sched-
uling signaling and the unicast scheduling signaling.

10. The method of any one of claims 1 to 7, wherein when the number of the broadcast multicast scheduling signaling
is two or more, and two or more first HARQ-ACK codebooks corresponding to the two or more broadcast multicast
scheduling signaling are multiplexed on the uplink resources, the two or more first HARQ-ACK codebooks are
arranged in the uplink resources in an order as follows:

the two or more first HARQ-ACK codebooks are arranged in a sequential order of a first HARQ-ACK feedback
time indicated by each broadcast multicast scheduling signaling, wherein the two or more first HARQ-ACK
codebooks are arranged in an ascending order of numbers of carriers when the first HARQ-ACK feedback times
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indicated by the two or more broadcast multicast scheduling signaling are the same, and the two or more first
HARQ-ACK codebooks are arranged in an ascending order of indexes of broadcast multicast services when
the first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are
the same and the numbers of carriers are the same; or
the two or more first HARQ-ACK codebooks are arranged in an index order of the first HARQ-ACK codebooks
indicated by each broadcast multicast scheduling signaling.

11. The method of any one of claims 1 to 7, further comprising: when it is detected that the HARQ-ACK feedback slot
indicated by the broadcast multicast scheduling signaling and a slot where the uplink resource is located do not
both exist in the preset window,

skipping feeding back HARQ-ACK information indicated by the broadcast multicast scheduling signaling, or
feeding back HARQ-ACK information on a PUCCH resource indicated by the broadcast multicast scheduling
signaling.

12. The method of any one of claims 1 to 7, wherein when the number of uplink resources is two or more, the multiplexing
a first HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource
corresponding to unicast comprises:

multiplexing the first HARQ-ACK codebook on an uplink resource closest to the start reference position of the
preset window; or
multiplexing the first HARQ-ACK codebook on a first uplink resource in the preset window.

13. A hybrid automatic repeat request-acknowledgment, HARQ-ACK, feedback method, performed by a base station,
comprising:

transmitting broadcast multicast scheduling signaling to a terminal for indicating the terminal to multiplex, when
it is detected that a preset condition is satisfied, a first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling on an uplink resource corresponding to unicast, the preset condition being that
a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling and a slot in which the
uplink resource is located exist simultaneously in a preset window; and
receiving uplink data transmitted by the terminal through the uplink resource when the preset condition is
satisfied, and obtaining a first HARQ-ACK codebook multiplexed on the uplink resource.

14. The method of claim 13, further comprising:

transmitting unicast scheduling signaling to the terminal, wherein the unicast scheduling signaling carries sched-
uling information for the uplink resource; or
configuring periodic uplink resource information for the terminal by higher layer signaling for indicating the
terminal to determine an uplink resource corresponding to unicast based on the periodic uplink resource infor-
mation, wherein the periodic uplink resource information comprises a transmission period and a slot offset of
the uplink resource,
wherein the uplink resource is a physical uplink control channel, PUCCH, resource or a physical uplink shared
channel, PUSCH, resource.

15. The method of claim 14, wherein when the uplink resource is a resource scheduled by the unicast scheduling
signaling and used for transmitting unicast HARQ-ACK information, the preset condition further comprises that: a
time for receiving the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the
broadcast multicast scheduling signaling and has an interval of X or more symbols away from the HARQ-ACK
feedback slot and the slot in which the uplink resource is located meets a reception-processing time for the service
data corresponding to the broadcast multicast scheduling signaling, wherein X indicates a sum of a processing time
for receiving the unicast scheduling signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling.

16. The method of claim 14, wherein:

a first downlink control information, DCI, corresponding to the broadcast multicast scheduling signaling com-
prises a request message used for indicating the terminal whether to wait for information carried in the unicast
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scheduling signaling, the carried information comprises indication information for indicating whether to carry a
first HARQ-ACK codebook in the uplink resource; and
a second DCI corresponding to the unicast scheduling signaling comprises a response message used for
indicating the terminal whether to carry the first HARQ-ACK codebook in the uplink resource.

17. The method of claim 16, wherein:

the request message comprises a first indication field and identification information of the first HARQ-ACK
codebook, the first indication field is used for indicating the terminal whether to wait for the information carried
in the unicast scheduling signaling, a new field with the request message is added in the first DCI, or an original
field in the first DCI is used by an indication meaning for the request message; and
the response message comprises a second indication field and identification information of the first HARQ-ACK
codebook, the second indication field is used for indicating whether to carry the first HARQ-ACK codebook in
the uplink resource, a new field with the response message is added in the second DCI, or an original field in
the second DCI is used by an indication meaning for the response message,
wherein there is a correspondence between the identification information of each HARQ-ACK codebook and
the codebook number of the HARQ-ACK.

18. The method of claim 16, wherein the response message comprises a K bits carrying-identified bitmap, K represents
a maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first preset value,
it means that a corresponding HARQ-ACK codebooks is carried and when the value of the bit is a second preset
value, it means that no corresponding HARQ-ACK codebook is carried.

19. The method of claim 13, further comprising:

obtaining configuration information of the preset window predefined by a protocol; or
transmitting the configuration information of the preset window to the terminal through a higher layer signaling,
and the configuration information comprises a start reference position, a start position offset of the preset window
and a length of the preset window.

20. The method of any one of claims 13 to 19, wherein the start reference position of the preset window satisfies any
of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of a physical downlink shared channel, PDSCH, corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling; and
wherein the start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start
reference position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling or a position of the slot in which the PUCCH resource indicated by the unicast scheduling
signaling is located; or
the start position offset is d when the start reference position is the end time of the PDSCH corresponding
to the broadcast multicast scheduling signaling, wherein d is greater than or equal to the sum of a processing
time for receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the
periodic uplink resources configured by the base station is located, or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the
broadcast multicast scheduling signaling, and the length of the preset window is from the start position to
a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

21. The method of any one of claims 13 to 19, wherein an order, in the uplink resource, of the first HARQ-ACK codebook
and a second HARQ-ACK codebook that is already in the uplink resource satisfies one of the following cases:
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the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook; or
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corre-
sponding to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the
second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast sched-
uling signaling and the unicast scheduling signaling.

22. The method of any one of claims 13 to 19, wherein when the number of the broadcast multicast scheduling signaling
is two or more, and two or more first HARQ-ACK codebooks corresponding to the two or more broadcast multicast
scheduling signaling are multiplexed on the uplink resources, the two or more first HARQ-ACK codebooks are
arranged on the uplink resources in an order as follows:

the two or more first HARQ-ACK codebooks are arranged in a sequential order of a first HARQ-ACK feedback
time indicated by each broadcast multicast scheduling signaling, wherein the two or more first HARQ-ACK
codebooks are arranged in an ascending order of numbers of carriers when the first HARQ-ACK feedback times
indicated by the two or more broadcast multicast scheduling signaling are the same, and the two or more first
HARQ-ACK codebooks are arranged in an ascending order of indexes of broadcast multicast services when
the first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are
the same and the numbers of carriers are the same; or
the two or more first HARQ-ACK codebooks are arranged in an index order of the first HARQ-ACK codebooks
indicated by each broadcast multicast scheduling signaling.

23. The method of any one of claims 13 to 19, further comprising:
receiving HARQ-ACK information fed back on a PUCCH resource indicated by the broadcast multicast scheduling
signaling when the terminal detects that the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling
signaling and the slot in which the uplink resource is located do not both exist in the preset window.

24. The method of any one of claims 13 to 19, wherein when the number of uplink resources is two or more,

the first HARQ-ACK codebook is multiplexed on an uplink resource closest to the start reference position of the
preset window; or
the first HARQ-ACK codebook is multiplexed on a first uplink resource in the preset window.

25. A hybrid automatic repeat request-acknowledgment, HARQ-ACK, feedback device, applied to a terminal, comprising:

a receiving module, configured to receive the broadcast multicast scheduling signaling transmitted by a base
station, and determine an uplink resource corresponding to unicast; and
a multiplexing module, configured to multiplex, when it is detected that a preset condition is satisfied, a first
HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling on the uplink resource
corresponding to unicast, the preset condition being that both a HARQ-ACK feedback slot indicated by the
broadcast multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset
window.

26. The device of claim 25, wherein the receiving module is configured to:

receive unicast scheduling signaling transmitted by the base station, wherein the unicast scheduling signaling
carries scheduling information for the uplink resource; or
receive periodic uplink resource information configured by the base station through higher layer signaling, and
determine the uplink resource corresponding to the unicast based on the periodic uplink resource information,
wherein the periodic uplink resource information comprises a transmission period and a slot offset of the uplink
resource,
wherein the uplink resource is a physical uplink control channel, PUCCH, resource or a physical uplink shared
channel, PUSCH, resource.

27. The device of claim 26, wherein when the uplink resource is a resource scheduled by the unicast scheduling signaling
and used for transmitting unicast HARQ-ACK information, the preset condition of the multiplexing module comprises
that: a time for receiving the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by
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the broadcast multicast scheduling signaling and has an interval of X or more symbols away from the HARQ-ACK
feedback slot, and the slot in which the uplink resource is located meets a reception-processing time for the service
data corresponding to the broadcast multicast scheduling signaling, wherein X indicates a sum of a processing time
for receiving the unicast scheduling signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling.

28. The device of claim 26, wherein a first downlink control information, DCI, corresponding to the broadcast multicast
scheduling signaling of the receiving module comprises a request message used for indicating the terminal whether
to wait for information carried in the unicast scheduling signaling, the carried information comprises indication in-
formation for indicating whether to carry a first HARQ-ACK codebook in the uplink resource; and
a second DCI corresponding to the unicast scheduling signaling of the receiving module comprises a response
message used for indicating the terminal whether to carry the first HARQ-ACK codebook in the uplink resource.

29. The device of claim 28, wherein the request message comprises a first indication field and identification information
of the first HARQ-ACK codebook, the first indication field is used for indicating the terminal whether to wait for the
information carried in the unicast scheduling signaling, a new field with the request message is added in the first
DCI, or an original field in the first DCI is used by an indication meaning for the request message; and

the response message comprises a second indication field and identification information of the first HARQ-ACK
codebook, the second indication field is used for indicating whether to carry the first HARQ-ACK codebook in
the uplink resource, a new field with the response message is added in the second DCI, or an original field in
the second DCI is used by an indication meaning for the response message,
wherein there is a correspondence between the identification information of each HARQ-ACK codebook and
the codebook number of the HARQ-ACK.

30. The device of claim 28, wherein the response message comprises a K bits carrying-identified bitmap, K represents
a maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first preset value,
it means that a corresponding HARQ-ACK codebook is carried and when the value of the bit is a second preset
value, it means that no corresponding HARQ-ACK codebooks is carried.

31. The device of claim 25, further comprising an obtaining module, configured to:

obtain configuration information of the preset window predefined by a protocol; or
receive the configuration information of the preset window transmitted by the base station through higher layer
signaling, and the configuration information comprises a start reference position, a start position offset of the
preset window and a length of the preset window.

32. The device of any one of claims 25 to 31, wherein the start reference position of the preset window satisfies any of
the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of a physical downlink shared channel, PDSCH, corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling; and
wherein the start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start
reference position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling or a position of the slot in which the PUCCH resource indicated by the unicast scheduling
signaling is located; or
the start position offset is d when the start reference position is the end time of the PDSCH corresponding
to the broadcast multicast scheduling signaling, wherein d is greater than or equal to the sum of a processing
time for receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the
periodic uplink resources configured by the base station is located; or
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the start position offset is a positive value or 0 when the start reference position is a time for receiving the
broadcast multicast scheduling signaling, and the length of the preset window is from the start position to
a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

33. The device of any one of claims 25 to 31, wherein when the first HARQ-ACK codebook corresponding to the broadcast
multicast scheduling signaling is multiplexed on the uplink resource corresponding to the unicast, an order, in the
uplink resource, of the first HARQ-ACK codebook and a second HARQ-ACK codebook that is already in the uplink
resource satisfies one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corre-
sponding to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the
second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast sched-
uling signaling and the unicast scheduling signaling.

34. The device of any one of claims 25 to 31, wherein the receiving module comprises a determining submodule,
configured to determine an order in which two or more first HARQ-ACK codebooks are arranged in the uplink
resources when the number of the broadcast multicast scheduling signaling is two or more, and two or more first
HARQ-ACK codebooks corresponding to the two or more broadcast multicast scheduling signaling are multiplexed
on the uplink resources, the order comprises:

a sequential order of a first HARQ-ACK feedback time indicated by each broadcast multicast scheduling sign-
aling, wherein the two or more first HARQ-ACK codebooks are arranged in an ascending order of numbers of
carriers when the first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling
signaling are the same, and the two or more first HARQ-ACK codebooks are arranged in an ascending order
of indexes of broadcast multicast services when the first HARQ-ACK feedback times indicated by the two or
more broadcast multicast scheduling signaling are the same and the numbers of carriers are the same; or
an index order of the first HARQ-ACK codebooks indicated by each broadcast multicast scheduling signaling.

35. The device of any one of claims 25 to 31, wherein when it is detected that the HARQ-ACK feedback slot indicated
by the broadcast multicast scheduling signaling and a slot where the uplink resource is located do not both exist in
the preset window, the receiving module is configured to:

skip feeding back HARQ-ACK information indicated by the broadcast multicast scheduling signaling, or
feed back HARQ-ACK information on a PUCCH resource indicated by the broadcast multicast scheduling
signaling.

36. The device of any one of claims 25 to 31, wherein when the number of uplink resources is two or more, the multiplexing,
by the multiplexing module, a first HARQ-ACK codebook corresponding to the broadcast multicast scheduling
signaling on the uplink resource corresponding to unicast comprises:

multiplexing the first HARQ-ACK codebook on an uplink resource closest to the start reference position of the
preset window; or
multiplexing the first HARQ-ACK codebook on a first uplink resource in the preset window.

37. A hybrid automatic repeat request-acknowledgment, HARQ-ACK, feedback device, applied to a base station, com-
prising:

a transmitting module, configured to transmit broadcast multicast scheduling signaling to a terminal for indicating
the terminal to multiplex, when it is detected that a preset condition is satisfied, a first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling on an uplink resource corresponding to unicast,
the preset condition being that a HARQ-ACK feedback slot indicated by the broadcast multicast scheduling
signaling and a slot in which the uplink resource is located exist simultaneously in a preset window; and
a receiving module, configured to receive uplink data transmitted by the terminal through the uplink resource
when the preset condition is satisfied, and obtain a first HARQ-ACK codebook multiplexed on the uplink resource.



EP 4 142 193 A1

30

5

10

15

20

25

30

35

40

45

50

55

38. The device of claim 37, further comprising a second transmitting module, configured to:

transmit unicast scheduling signaling to the terminal, wherein the unicast scheduling signaling carries scheduling
information for the uplink resource; or
configure periodic uplink resource information for the terminal by higher layer signaling for indicating the terminal
to determine an uplink resource corresponding to unicast based on the periodic uplink resource information,
wherein the periodic uplink resource information comprises a transmission period and a slot offset of the uplink
resource,
wherein the uplink resource is a physical uplink control channel, PUCCH, resource or a physical uplink shared
channel, PUSCH, resource.

39. The device of claim 38, wherein when an uplink resource of the transmitting module is a resource scheduled by the
unicast scheduling signaling and used for transmitting unicast HARQ-ACK information, the preset condition of the
receiving module comprises that: a time for receiving the unicast scheduling signaling is previous to the HARQ-ACK
feedback slot indicated by the broadcast multicast scheduling signaling and has an interval of X or more symbols
away from the HARQ-ACK feedback slot and the slot in which the uplink resource is located meets a reception-
processing time for the service data corresponding to the broadcast multicast scheduling signaling, wherein X
indicates a sum of a processing time for receiving the unicast scheduling signaling by the terminal and a time for
multiplexing the first HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling.

40. The device of claim 38, wherein a first downlink control information, DCI, corresponding to the broadcast multicast
scheduling signaling comprises a request message used for indicating the terminal whether to wait for information
carried in the unicast scheduling signaling, the carried information comprises indication information for indicating
whether to carry a first HARQ-ACK codebook in the uplink resource; and
a second DCI corresponding to the unicast scheduling signaling comprises a response message used for indicating
the terminal whether to carry the first HARQ-ACK codebook in the uplink resource.

41. The device of claim 40, wherein the request message comprises a first indication field and identification information
of the first HARQ-ACK codebook, the first indication field is used for indicating the terminal whether to wait for the
information carried in the unicast scheduling signaling, a new field with the request message is added in the first
DCI, or an original field in the first DCI is used by an indication meaning for the request message; and

the response message comprises a second indication field and identification information of the first HARQ-ACK
codebook, the second indication field is used for indicating whether to carry the first HARQ-ACK codebook in
the uplink resource, a new field with the response message is added in the second DCI, or an original field in
the second DCI is used by an indication meaning for the response message,
wherein there is a correspondence between the identification information of each HARQ-ACK codebook and
the codebook number of the HARQ-ACK.

42. The device of claim 40, wherein the response message comprises a K bits carrying-identified bitmap, K represents
a maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first preset value,
it means that a corresponding HARQ-ACK codebook is carried and when the value of the bit is a second preset
value, it means that no corresponding HARQ-ACK codebook is carried.

43. The device of claim 40, further comprising an obtaining module configured to: obtain the configuration information
of the preset window predefined by a protocol; or transmit the configuration information of the preset window to the
terminal through higher layer signaling, where the configuration information includes a start reference position, a
start position offset of the preset window and a length of the preset window.

44. The device of any one of claims 37 to 43, wherein the start reference position of the preset window satisfies any of
the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of a physical downlink shared channel, PDSCH, corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling; and
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wherein the start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start
reference position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling or a position of the slot in which the PUCCH resource indicated by the unicast scheduling
signaling is located; or
the start position offset is d when the start reference position is the end time of the PDSCH corresponding
to the broadcast multicast scheduling signaling, wherein d is greater than or equal to the sum of a processing
time for receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the
periodic uplink resources configured by the base station is located, or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the
broadcast multicast scheduling signaling, and the length of the preset window is from the start position to
a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

45. The device of any one of claims 37 to 43, wherein an order, in the uplink resource, of the first HARQ-ACK codebook
and a second HARQ-ACK codebook that is already in the uplink resource satisfies one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corre-
sponding to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the
second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast sched-
uling signaling and the unicast scheduling signaling.

46. The device of any one of claims 37 to 43, wherein the transmitting module comprises a determining submodule,
configured to determine an order in which two or more first HARQ-ACK codebooks are arranged in the uplink
resources when the number of the broadcast multicast scheduling signaling is two or more, and two or more first
HARQ-ACK codebooks corresponding to the two or more broadcast multicast scheduling signaling are multiplexed
on the uplink resources, the order comprises:

a sequential order of a first HARQ-ACK feedback time indicated by each broadcast multicast scheduling sign-
aling, wherein the two or more first HARQ-ACK codebooks are arranged in an ascending order of numbers of
carriers when the first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling
signaling are the same, and the two or more first HARQ-ACK codebooks are arranged in in an ascending order
of indexes of broadcast multicast services when the first HARQ-ACK feedback times indicated by the two or
more broadcast multicast scheduling signaling are the same and the numbers of carriers are the same; or
an index order of the first HARQ-ACK codebooks indicated by each broadcast multicast scheduling signaling.

47. The device of any one of claims 37 to 43, wherein when the terminal detects that the HARQ-ACK feedback slot
indicated by the broadcast multicast scheduling signaling and a slot where the uplink resource is located do not
both exist in the preset window, the receiving module is configured to:
receive HARQ-ACK information fed back on a PUCCH resource indicated by the broadcast multicast scheduling
signaling.

48. The device of any one of claims 37 to 43, wherein when the number of uplink resources is two or more, the transmitting
module is configured to multiplex the first HARQ-ACK codebook on the uplink resource closest to the start reference
position of the preset window, or, multiplex the first HARQ-ACK code on a first uplink resource within the preset
window.

49. A terminal, comprising a processor, and a memory having computer programs stored thereon, that, when executed
by the processor, cause the processor to perform the following steps:

receiving broadcast multicast scheduling signaling transmitted by a base station, and determining an uplink
resource corresponding to unicast; and
multiplexing, when it is detected that a preset condition is satisfied, a first hybrid automatic repeat request-
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acknowledgment, HARQ-ACK, codebook corresponding to the broadcast multicast scheduling signaling on the
uplink resource corresponding to unicast, the preset condition being that both a HARQ-ACK feedback slot
indicated by the broadcast multicast scheduling signaling and a slot in which the uplink resource is located exist
in a preset window.

50. The terminal of claim 49, wherein the determining the uplink resource corresponding to unicast comprises:

receiving unicast scheduling signaling transmitted by the base station, wherein the unicast scheduling signaling
carries scheduling information for the uplink resource; or
receiving periodic uplink resource information configured by the base station through higher layer signaling,
and determining the uplink resource corresponding to the unicast based on the periodic uplink resource infor-
mation, wherein the periodic uplink resource information comprises a transmission period and a slot offset of
the uplink resource,
wherein the uplink resource is a physical uplink control channel, PUCCH, resource or a physical uplink shared
channel, PUSCH, resource.

51. The terminal of claim 50, wherein when the uplink resource is a resource scheduled by the unicast scheduling
signaling and used for transmitting unicast HARQ-ACK information, the preset condition further comprises that: a
time for receiving the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the
broadcast multicast scheduling signaling and has an interval of X or more symbols away from the HARQ-ACK
feedback slot, and the slot in which the uplink resource is located meets a reception-processing time for the service
data corresponding to the broadcast multicast scheduling signaling, wherein X indicates a sum of a processing time
for receiving the unicast scheduling signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling.

52. The terminal of claim 50, wherein:

a first downlink control information, DCI, corresponding to the broadcast multicast scheduling signaling com-
prises a request message used for indicating the terminal whether to wait for information carried in the unicast
scheduling signaling, the carried information comprises indication information for indicating whether to a first
HARQ-ACK codebook in the uplink resource; and
a second DCI corresponding to the unicast scheduling signaling comprises a response message used for
indicating the terminal whether to carry the first HARQ-ACK codebook in the uplink resource.

53. The terminal of claim 52, wherein

the request message comprises a first indication field and identification information of the first HARQ-ACK
codebook, the first indication field is used for indicating the terminal whether to wait for the information carried
in the unicast scheduling signaling, a new field with the request message is added in the first DCI, or an original
field in the first DCI is used by an indication meaning for the request message; and
the response message comprises a second indication field and identification information of the first HARQ-ACK
codebook, the second indication field is used for indicating whether to carry the first HARQ-ACK codebook in
the uplink resource, a new field with the response message is added in the second DCI, or an original field in
the second DCI is used by an indication meaning for the response message,
wherein there is a correspondence between the identification information of each HARQ-ACK codebook and
the codebook number of the HARQ-ACK.

54. The terminal of claim 52, wherein the response message comprises a K bits carrying-identified bitmap, K represents
a maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first preset value,
it means that a corresponding HARQ-ACK codebook is carried and when the value of the bit is a second preset
value, it means that no corresponding HARQ-ACK codebook is carried.

55. The terminal of claim 49, wherein the processor is further configured to:

obtain configuration information of the preset window predefined by a protocol; or
receive the configuration information of the preset window transmitted by the base station through higher layer
signaling, and the configuration information comprises a start reference position, a start position offset of the
preset window and a length of the preset window.
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56. The terminal of any one of claims 49 to 55, wherein the start reference position of the preset window comprises any
one of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of a physical downlink shared channel, PDSCH, corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling; and
wherein the start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start
reference position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling or a position of the slot in which the PUCCH resource indicated by the unicast scheduling
signaling is located; or
the start position offset is d when the start reference position is the end time of the PDSCH corresponding
to the broadcast multicast scheduling signaling, wherein d is greater than or equal to the sum of a processing
time for receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the
periodic uplink resources configured by the base station is located, or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the
broadcast multicast scheduling signaling, and the length of the preset window is from the start position to
a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

57. The terminal of any one of claims 49 to 55, wherein when the first HARQ-ACK codebook corresponding to the
broadcast multicast scheduling signaling is multiplexed on the uplink resource corresponding to the unicast, an
order, in the uplink resource, of the first HARQ-ACK codebook and a second HARQ-ACK codebook that is already
in the uplink resource satisfies one of the following cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corre-
sponding to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the
second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast sched-
uling signaling and the unicast scheduling signaling.

58. The terminal of any one of claims 49 to 55, wherein when the number of the broadcast multicast scheduling signaling
is two or more, and two or more first HARQ-ACK codebooks corresponding to the two or more broadcast multicast
scheduling signaling are multiplexed on the uplink resources, the two or more first HARQ-ACK codebooks are
arranged in the uplink resources in an order as follows:

the two or more first HARQ-ACK codebooks are arranged in a sequential order of a first HARQ-ACK feedback
time indicated by each broadcast multicast scheduling signaling, wherein the two or more first HARQ-ACK
codebooks are arranged in an ascending order of numbers of carriers when the first HARQ-ACK feedback times
indicated by the two or more broadcast multicast scheduling signaling are the same, and the two or more first
HARQ-ACK codebooks are arranged in an ascending order of indexes of broadcast multicast services when
the first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are
the same and the numbers of carriers are the same; or
wherein the two or more first HARQ-ACK codebooks are arranged in an index order of the first HARQ-ACK
codebooks indicated by each broadcast multicast scheduling signaling.

59. The terminal of any one of claims 49 to 55, wherein when it is detected that the HARQ-ACK feedback slot indicated
by the broadcast multicast scheduling signaling and a slot where the uplink resource is located do not both exist in
the preset window, the processor is further configured to:

skip feeding back HARQ-ACK information indicated by the broadcast multicast scheduling signaling, or
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feed back HARQ-ACK information on a PUCCH resource indicated by the broadcast multicast scheduling
signaling.

60. The terminal of any one of claims 49 to 55, wherein in case that the number of uplink resources is two or more, the
multiplexing a first HARQ-ACK codebook corresponding to the broadcast multicast scheduling signaling on the
uplink resource corresponding to unicast comprises:

multiplexing the first HARQ-ACK codebook on an uplink resource closest to the start reference position of the
preset window; or
multiplexing the first HARQ-ACK codebook on a first uplink resource in the preset window.

61. A base station, comprising a processor, and a memory having a computer programs stored thereon, that, when
executed by the processor, cause the processor to perform the following steps:

transmitting broadcast multicast scheduling signaling to a terminal for indicating the terminal to multiplex, when
it is detected that a preset condition is satisfied, a first hybrid automatic repeat request-acknowledgment, HARQ-
ACK, codebook corresponding to the broadcast multicast scheduling signaling on an uplink resource corre-
sponding to unicast, the preset condition being that both a HARQ-ACK feedback slot indicated by the broadcast
multicast scheduling signaling and a slot in which the uplink resource is located exist in a preset window; and
receiving uplink data transmitted by the terminal through the uplink resource when the preset condition is
satisfied, and obtaining a first HARQ-ACK codebook multiplexed on the uplink resource.

62. The base station of claim 61, wherein the processor is further configured to:

transmit unicast scheduling signaling to the terminal, wherein the unicast scheduling signaling carries scheduling
information for the uplink resource; or
configure periodic uplink resource information for the terminal by higher layer signaling for indicating the terminal
to determine an uplink resource corresponding to unicast based on the periodic uplink resource information,
wherein the periodic uplink resource information comprises a transmission period and a slot offset of the uplink
resource,
wherein the uplink resource is a physical uplink control channel, PUCCH, resource or a physical uplink shared
channel, PUSCH, resource.

63. The base station of claim 62, wherein when the uplink resource is a resource scheduled by the unicast scheduling
signaling and used for transmitting unicast HARQ-ACK information, the preset condition further comprises that: a
time for receiving the unicast scheduling signaling is previous to the HARQ-ACK feedback slot indicated by the
broadcast multicast scheduling signaling and has an interval of X or more symbols away from the HARQ-ACK
feedback slot and the slot in which the uplink resource is located meets a reception-processing time for the service
data corresponding to the broadcast multicast scheduling signaling, wherein X indicates a sum of a processing time
for receiving the unicast scheduling signaling by the terminal and a time for multiplexing the first HARQ-ACK codebook
corresponding to the broadcast multicast scheduling signaling.

64. The base station of claim 62, wherein:

a first downlink control information, DCI, corresponding to the broadcast multicast scheduling signaling com-
prises a request message used for indicating the terminal whether to wait for information carried in the unicast
scheduling signaling, the carried information comprises indication information for indicating whether to carry a
first HARQ-ACK codebook in the uplink resource; and
a second DCI corresponding to the unicast scheduling signaling comprises a response message used for
indicating the terminal whether to carry the first HARQ-ACK codebook in the uplink resource.

65. The base station of claim 64, wherein:

the request message comprises a first indication field and identification information of the first HARQ-ACK
codebook, the first indication field is used for indicating the terminal whether to wait for the information carried
in the unicast scheduling signaling, a new field with the request message is added in the first DCI, or an original
field in the first DCI is used by an indication meaning for the request message; and
the response message comprises a second indication field and identification information of the first HARQ-ACK
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codebook, the second indication field is used for indicating whether to carry the first HARQ-ACK codebook in
the uplink resource, a new field with the response message is added in the second DCI, or an original field in
the second DCI is used by an indication meaning for the response message,
wherein there is a correspondence between the identification information of each HARQ-ACK codebook and
the codebook number of the HARQ-ACK.

66. The base station of claim 64, wherein the response message comprises a K bits carrying-identified bitmap, K
represents a maximum number of HARQ-ACK codebooks for broadcast multicast, when a value of a bit is a first
preset value, it means that a corresponding HARQ-ACK codebook is carried and when the value of the bit is a
second preset value, it means that no corresponding HARQ-ACK codebook is carried.

67. The base station of claim 61, wherein the processor is further configured to:

obtain configuration information of the preset window predefined by a protocol; or
transmit the configuration information of the preset window to the terminal through a higher layer signaling, and
the configuration information comprises a start reference position, a start position offset of the preset window
and a length of the preset window.

68. The base station of any one of claims 61 to 67, wherein the start reference position of the preset window satisfies
any of the following:

a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling; or
a slot in which the PUCCH resource indicated by the unicast scheduling signaling is located; or
an end time of a physical downlink shared channel, PDSCH, corresponding to the broadcast multicast scheduling
signaling; or
a slot in which one of periodic uplink resources configured by the base station is located; or
a time for receiving broadcast multicast scheduling signaling; and
wherein the start position offset and/or the length of the preset window satisfies any of the following:

the start position offset of the preset window is a positive value, a negative value, or 0 when the start
reference position is a position of the HARQ-ACK feedback slot indicated by the broadcast multicast sched-
uling signaling or a position of the slot in which the PUCCH resource indicated by the unicast scheduling
signaling is located; or
the start position offset is d when the start reference position is the end time of the PDSCH corresponding
to the broadcast multicast scheduling signaling, wherein d is greater than or equal to the sum of a processing
time for receiving PDSCH by the terminal and a time for multiplexing the first HARQ-ACK codebook corre-
sponding to the broadcast multicast scheduling signaling; or
the start position offset is a negative value when the start reference position is a slot in which one of the
periodic uplink resources configured by the base station is located, or
the start position offset is a positive value or 0 when the start reference position is a time for receiving the
broadcast multicast scheduling signaling, and the length of the preset window is from the start position to
a position of the HARQ-ACK feedback slot indicated by the broadcast multicast scheduling signaling.

69. The base station of any one of claims 61 to 67, wherein an order, in the uplink resource, of the first HARQ-ACK
codebook and a second HARQ-ACK codebook that is already in the uplink resource satisfies one of the following
cases:

the first HARQ-ACK codebook is arranged previous to the second HARQ-ACK codebook;
the first HARQ-ACK codebook is arranged subsequent to the second HARQ-ACK codebook;
the first and second HARQ-ACK codebooks are arranged in a sequential order of the PUCCH resource corre-
sponding to the first HARQ-ACK codebook before multiplexing and the PUCCH resource corresponding to the
second HARQ-ACK codebook; or
the first and second HARQ-ACK codebooks are arranged in a receiving order of the broadcast multicast sched-
uling signaling and the unicast scheduling signaling.

70. The base station of any one of claims 61 to 67, wherein when the number of the broadcast multicast scheduling
signaling is two or more, and two or more first HARQ-ACK codebooks corresponding to the two or more broadcast
multicast scheduling signaling are multiplexed on the uplink resources, the two or more first HARQ-ACK codebooks
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are arranged on the uplink resources in an order as follows:

the two or more first HARQ-ACK codebooks are arranged in a sequential order of a first HARQ-ACK feedback
time indicated by each broadcast multicast scheduling signaling, wherein the two or more first HARQ-ACK
codebooks are arranged in an ascending order of numbers of carriers when the first HARQ-ACK feedback times
indicated by the two or more broadcast multicast scheduling signaling are the same, and the two or more first
HARQ-ACK codebooks are arranged in an ascending order of indexes of broadcast multicast services when
the first HARQ-ACK feedback times indicated by the two or more broadcast multicast scheduling signaling are
the same and the numbers of carriers are the same; or
the two or more first HARQ-ACK codebooks are arranged an index order of the first HARQ-ACK codebooks
indicated by each broadcast multicast scheduling signaling.

71. The base station of any of claims 61 to 67, wherein when the terminal detects that the HARQ-ACK feedback slot
indicated by the broadcast multicast scheduling signaling and the slot in which the uplink resource is located do not
both exist in the preset window, the processor is further configured to:
receive HARQ-ACK information fed back on a PUCCH resource indicated by the broadcast multicast scheduling
signaling.

72. The base station of any one of claims 61 to 67, wherein when the number of uplink resources is two or more,

the first HARQ-ACK codebook is multiplexed on an uplink resource closest to the start reference position of the
preset window; or
the first HARQ-ACK codebook is multiplexed on a first uplink resource in the preset window.

73. A non-transitory computer-readable storage medium having computer programs stored thereon, that, when executed
by a processor, cause the processor to implement the steps of the method of any one of claims 1 to 12, or to
implement the steps of the method of any one of claims 13 to 24.
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