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COMMUNICATION METHOD, TERMINAL
DEVICE AND NETWORK DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] The present application is a continuation-applica-
tion of International (PCT) Patent Application No. PCT/
(CN2020/081469, filed on Mar. 26, 2020, the contents of
which are hereby incorporated by reference in their entire-
ties.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of com-
munication, and in particular to a communication method, a
terminal device and a network device.

BACKGROUND

[0003] In R16, a physical downlink control channel
(PDCCH) does not support repeated transmission. There-
fore, the PDCCH is sent from only one transmission node
(for example, the PDCCH is sent from only one base station
to a terminal device). Usually, one PDCCH schedules a
physical downlink shared channel (PDSCH). Therefore, the
PDCCH is uniquely determined. When the terminal device
selects a physical uplink control channel (PUCCH), the
terminal device may decide a PUCCH resource and generate
a hybrid automatic repeat re-quest (HARQ) code book based
on the uniquely determined PDCCH.

[0004] In R17, due to introduction of multiple repeated
transmissions of PDCCHs through multiple transmission
nodes (for example, transmitted from multiple base stations
to the terminal device), multiple PDCCHs may schedule a
same PDSCH. Therefore, it may be impossible to determine
the PUCCH resources, generate the HARQ code book and
determine a resource of a data channel based on the unique
control channel, such that selection of the control channel by
the network device and selection of the resource for the data
channel corresponding to the HARQ code book by the
network device may be inconsistent with selection of the
control channel by the terminal device and selection of the
resource for the data channel corresponding to the HARQ
code book by the terminal device. In this way, an uplink
control signal sent through the PUCCH may not be demodu-
lated on a correct time-frequency resource, and data that is
not successfully transmitted through the PDSCH may not be
re-transmitted.

SUMMARY

[0005] According to a first aspect, a communication
method is provided and includes:

[0006] determining a first control channel from a plurality
of control channels scheduling a same data channel; and

[0007] determining, based on the first control channel, at
least one of:
[0008] a physical uplink control channel (PUCCH)

resource that carries a hybrid automatic repeat request
(HARQ) feedback information of the data channel, a loca-
tion of the HARQ feedback information of the data channel
in a HARQ code book, and a resource of the data channel.
[0009] In the present embodiment, the terminal device can
determine one first control channel from the plurality of
control channels scheduling the same data channel, and
determine, based on the first control channel, at least one of:
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a physical uplink control channel (PUCCH) resource that
carries a hybrid automatic repeat request (HARQ) feedback
information of the data channel, a location of the HARQ
feedback information of the data channel in a HARQ code
book, and a resource of the data channel. In this way,
selection of the control channel by the network device and
selection of the resource for the data channel corresponding
to the HARQ code book by the network device being
inconsistent with selection of the control channel by the
terminal device and selection of the resource for the data
channel corresponding to the HARQ code book by the
terminal device may be avoided. An uplink control signal
sent through the PUCCH may be demodulated on a correct
time-frequency resource. Data that is not successfully trans-
mitted through the PDSCH may be re-transmitted.

[0010] According to a second aspect, a terminal device is
provided and includes a processing module, configured to:
determine one first control channel from a plurality of
control channels scheduling a same data channel; determine,
based on the first control channel, at least one of the
following: a PUCCH resource carrying HARQ feedback
information of the data channel, a location of the HARQ
feedback information of the data channel in a HARQ code
book, and a resource of the data channel.

[0011] According to a third aspect, a network device is
provided and includes a processing module, configured to:
schedule a same data channel through a plurality of control
channels; and

[0012] determine one first control channel from the plu-
rality of control channels, and determine a PUCCH resource
carrying HARQ feedback information of the data channel
based on the first control channel.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a first schematic view of a HARQ code
book according to an embodiment of the present disclosure.

[0014] FIG. 2 is a schematic view of an architecture of a
wireless communication system according to an embodi-
ment of the present disclosure.

[0015] FIG. 3 is a first flow chart of a communication
method according to an embodiment of the present disclo-
sure.

[0016] FIG. 4 is a second schematic view of a HARQ code
book according to an embodiment of the present disclosure.

[0017] FIG. 5 is a third schematic view of a HARQ code
book according to an embodiment of the present disclosure.

[0018] FIG. 6 is a second flow chart of a communication
method according to an embodiment of the present disclo-
sure.

[0019] FIG. 7 is a structural schematic view of a terminal
device according to an embodiment of the present disclo-
sure.

[0020] FIG. 8 is a structural schematic view of a network
device according to an embodiment of the present disclo-
sure.

[0021] FIG. 9 is a structural schematic view of a mobile
phone according to an embodiment of the present disclosure.

[0022] FIG. 10 is a structural schematic view of a base
station according to an embodiment of the present disclo-
sure.
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DETAILED DESCRIPTION

[0023] Technical solutions of the embodiments of the
present disclosure will be described below by referring to
the accompanying drawings in the embodiments of the
present disclosure. Apparently, the embodiments described
are only a part of but not all of the embodiments of the
present disclosure. All other embodiments obtained by any
ordinary skilled person in the art based on the embodiments
in the present disclosure without creative work shall fall
within the scope of the present disclosure.

[0024] In embodiments of the present disclosure, the
expression “exemplary” or “for example” are used to indi-
cate an example, illustration or description. Any embodi-
ment or design described as “exemplary” or “for example”
in embodiments of the present disclosure shall not be
interpreted as being superior or more advantageous than
other embodiments or designs. Specifically, the expression
“exemplary” or “for example” are intended to present rel-
evant concepts in a specific manner.

[0025] The expression “and/or” herein is used to describe
a relationship between associated objects, indicating three
relationships. For example, A and/or B may indicate: A
alone, both A and B, and B alone. The symbol “/” herein
indicates that the associated objects are in an “or” relation-
ship, for example, A/B means A or B.

[0026] In the description of the present disclosure, unless
otherwise stated, “plurality” means two or more. For
example, a plurality of control channels refer to two or more
control channels.

[0027] The communication method, the terminal device
and the network device provided by the present disclosure
can be applied to various communication systems, such as a
5G communication system, a future evolution system or a
plurality of communication convergence systems, and so on.
Various application scenarios may be included, for example,
machine-to-machine (M2M), D2M, macro and micro com-
munications, enhanced mobile broadband (eMBB), ultra
reliable & low latency communication (URLLC) and mas-
sive machine type communication (mMTC). For example,
embodiments of the present disclosure may be applied to
scenarios that the PDCCH transmission is performed via
multi-transmission reception points (MTRP).

[0028] In the related art of embodiments of the present
disclosure, the network device is configured for PDCCH
transmission by configuring a control resource set (CORE-
SET) and a search space. The CORESET includes a plurality
of physical resource blocks in a frequency domain and one
to three OFDM symbols in a time domain, and may be
located anywhere within a time slot. A time-domain resource
occupied by the CORESET may be configured semi-stati-
cally by a high-level parameter. The search space is a set of
candidate PDCCHs under one or more aggregation levels.
An aggregation level of actual PDCCHs sent by the network
device may be variable over time. Since there is no relevant
signaling to inform the terminal device, the terminal device
may blindly check the PDCCHs at various aggregation
levels. The PDCCH to be blindly checked may be called a
candidate PDCCH. The terminal device may decode all
candidate PDCCHs in the search space. In response to a
cyclic redundancy check (CRC) validation being passed,
decoded PDCCH content may be valid for the terminal
device and information obtained from the decoding may be
used for subsequent operations.
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[0029] In NR, in each carrier bandwidth part (BWP) of
each service cell, the network device may configure up to 10
search spaces for a user. Time-domain configuration infor-
mation may be configured in the search spaces to instruct the
user to detect a time-domain location of the PDCCH. In
addition, a CORESET identity document (CORESET ID)
may be configured by the network device for each search
space. The user may obtain a physical resource of the search
space in the frequency domain via the CORESET ID. Each
search space has a unique associated CORESET ID, and
different search spaces may be associated with a same
CORESET ID. The terminal device may determine a time-
frequency domain location of the candidate PDCCH based
on the time domain given by the search space, the frequency
domain of the associated CORESET ID, and other param-
eters in the search space.

[0030] When the network device is configuring for the
CORESET, the network device configures one transmission
configuration indicator state (TCI state) or a set of TCI states
for each CORESET. The TCI state may be configured to
indicate a channel filter coefficient to the user, the channel
filter coefficient corresponds to the candidate PDCCH in the
search space associated with the CORESET while the can-
didate PDCCH is being demodulated and detected. When
the network device configures a set of TCI states for a
CORESET, the network device may activate a unique TCI
state for the CORESET through a media access control
control element (MAC CE) signaling. The unique TCI state
may be configured to indicate the channel filter coefficient of
the UE when the UE is demodulating the PDCCH.

[0031] In addition, the network device also configures a
higher layer index for each CORESET to indicate whether
a same TRP is configured. The higher layer index may be
specifically a control resource pool index (CORESET pool
index), which may take the values of 0 and 1. For CORE-
SETs configured with the same CORESET pool index, the
terminal device may determine that the CORESETS are data
from the same TRP.

[0032] In order to dynamically indicate the PUCCH
resource transmitted by the HARQ feedback, a resource set
needs to be defined. In the NR, maximum of 4 resource sets
may be supported. Each resource set carries a specific
payload. Details about the four sets are described in the
following. A range of threshold bits is configured by the
network side through the higher layer signaling. The above
HARQ feedback may include: HARQ-Affirmative
Acknowledgement (HARQ-ACK) and HARQ-Negative
Acknowledgement (HARQ-NACK).

[0033] ForaPUCCH set 1, a threshold is less than or equal
to 2, and the PUCCH set 1 may include a maximum of 32
resources.

[0034] For a PUCCH set 2, a threshold is greater than 2
and less than or equal to N2, and the PUCCH set 2 may
include a maximum of 8 resources.

[0035] For a PUCCH set 3, a threshold is greater than N2
and less than or equal to N3, and the PUCCH set 2 may
include a maximum of 8 resources.

[0036] For a PUCCH set 4, a threshold is greater than N3
and less than or equal to 1706, and the PUCCH set 2 may
include a maximum of 8 resources.

[0037] Values of N2 and N3 may be configured by the
network device.

[0038] The terminal device may be restricted by determin-
ing the PUCCH set based on the feedback payload and
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subsequently determining the specific PUCCH resource to
be used based on a PUCCH format indicator indicated in the
PDCCH.

[0039] A maximum number of bits that can be carried in
the PUCCH set 1 is 2 bits. Fora HARQ-ACK payload range,
one PDSCH only needs 1-2 bits, which is the most common
case and indicates that one PUCCH corresponds to one
PDSCH. Therefore, the maximum number of resources is
given in the PUCCH set 1, allowing the maximum configu-
ration of resource utilization and flexibility. When the num-
ber of PUCCH resources in the PUCCH set 1 is greater than
8, the terminal device may select a PUCCH resource from
the PUCCH set 1 based on the following equation I. The
Necg p indicates an index corresponding to the first control
channel element (CCE) of the PDCCH indicating the
PUCCH. The N , indicates the number of CCEs in the
CORESET p corresponding to the PDCCH indicating the
PUCCH. The A, indicates the PUCCH resource indication
in the PDCCH. The rpy,c;; identifies the selected PUCCH
resource. The R py, -y is the number of PUCCH resources in
the PUCCH set.

nece,p - [Rpuccr! S]J S Anr [RPUCCH-‘
. _ Necep R 8
PUCCH =

{ nece,p | Revecr /8|

Ncce,p

[0040] When a plurality of PDCCHs schedule different
PDSCHs respectively (one PDCCH schedules one PDSCH),
and when PUCCHs that are indicated to carry the HARQ-
ACK are transmitting at the same time, resources of the
PUCCHs are determined by the last received PDCCH that
schedule the PDSCHs. When receiving time points of the
PDCCHs are the same, the selected PDCCH is determined
based on the serving cell index of the transmitting PDCCH.
Related parameters of a PDCCH having a larger serving cell
index and instructions for determining PUCCH resources for
feedback. When different CORESET pool indexes are con-
figured in one serving cell index and the feedback is set to
be joint feedback, in response to the receiving time points of
the PDCCHs of different CORESET pool indexes being the
same, the PDCCH having the larger CORESET pool index
may be selected to determine the PUCCH resource.
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of the PDCCH, the serving cell index and the CORESET
pool index corresponding to the CORESET associated with
the PDCCH.

[0042] Format 1_0 and format 1_1 of downlink control
information (DCI) may have the C-DAIL Values of the
C-DAI may indicate, until the current service cell and the
current PDCCH detection timing, the PDSCH scheduled by
the DCI format 1_0 or the DCI format 1_1 or the cumulative
number released by semi-persistent scheduling (SPS) indi-
cated by the DCI format 1_0. The cumulative number are
counted in the following order: in an ascending order based
on the CORESET pool index, then in an ascending order
based on the serving cell index, and finally in an ascending
order based on a PDCCH detection timing index. As shown
in Table 1 below, in a first PDCCH detection time point, for
the service cell 1, the service cell 2 and the service cell 3, the
C-DAI in the DCI corresponding to each TRP may be 1, 2,
3, 4, 5 respectively. Different TRPs may be feedbacked by
different CORESET pool indexes, for example, a CORESET
pool 0 in Table 1 and a CORESET pool 1 in Table 1 indicate
different TRPs.

The Equation I

if Apps < Rpuccymod8

R
J + APR] . l%J + RpUCCHmodS if APR] = RPUCCHmodS

[0043] In addition, the DCI format 1_1 may be (T-DAI,
T-DAI). The T-DAI information may always be present. A
value of the T-DAI information may indicate, until the
current PDCCH detection timing, the total number received
by PDSCHs scheduled by the DCI format 1_0 and the DCI
format 1_0 or released by SPS indicated by the DCI format
1_0. T-DAI values of all serving cells at a same PDCCH
detection time point may be the same, and the T-DAI may
be updated along with the PDCCH detection timing index.
As shown in Table 1 below, in a first PDCCH detection time
point, T-DAIs in the DCI of all serving cells may be 5. In a
second PDCCH detection time point, T-DAIs in the DCI of
all serving cells may be 7. In a third PDCCH detection time
point, T-DAIs in the DCI of all serving cells may be 8.

TABLE 1

(C-DAIL T-DAID)
serving CORESET pool 0 (1, 5) PDSCHI (6,7) PDSCH6
cell 0 CORESET pool 1 2,5 PDSCH2
serving CORESET pool 0 3,5 PDSCH3 (6,7) PDSCH7
cell 1 CORESET pool 1 I . PDSCH4 (8, 8) PDSCHS8
serving CORESET pool 0 5,5) PDSCH5
cell 2 CORESET pool 1

-
slot
DCI1_1 DCI 1_0

[0041] When the network device configures a dynamic
code book (which may be a HARQ code book) feedback for
the terminal device, the terminal device may determine a
dynamic codebook for feedback based on a counter down-
link allocation index (C-DAI) and a total downlink alloca-
tion index (T-DA) configured on the network side. The
C-DAI may be determined based on the receiving time point

[0044] Further, the terminal device may generate the
dynamic code book based on the obtained C-DAI and T-DAI
information.

[0045] Exemplarily, the dynamic code book (i.e. HARQ
code book) generated by the terminal device based on the
C-DAI and T-DAI information in Table 1 may be shown as
FIG. 1.
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[0046] Further, the generated dynamic code book may be
sent to the network device via the determined PUCCH
resource, and the HARQ feedback may be completed.
[0047] In the related art described in the above, when
repeated transmission is not supported, the PDCCH trans-
mission is performed from only one transmission node.
Usually, one PDCCH may be scheduled through one
PDSCH. Therefore, the PDCCH is uniquely determined and
the terminal may determine the PUCCH resource and gen-
erate dynamic code book based on the uniquely determined
PDCCH when selecting the PUCCH.

[0048] In R17, due to introduction of multiple repeated
transmissions of PDCCHs through multiple transmission
nodes (for example, transmitted from multiple base stations
to the terminal device), when embodiments of the present
disclosure are applied to MTRP transmissions, a plurality of
PDCCHs may schedule a same PDSCH. Therefore, it may
be impossible to determine the PUCCH resources or to
generate the HARQ code book based on the unique PDCCH.
In this way, selection of the PDCCH by the network device
and selection of the PDSCH corresponding to the dynamic
code book by the network device may be inconsistent with
selection of the PDCCH by the network device and selection
of the PDSCH corresponding to the dynamic code book by
the terminal device. Therefore, the uplink control signal sent
through the PUCCH may not be demodulated on the correct
time-frequency resource, and data that is not successfully
transmitted through the PDSCH may not be re-transmitted.
[0049] To solve the above technical problem, embodi-
ments of the present disclosure provide a communication
determination method, a terminal device and a network
device. A unique PDCCH may be determined from a plu-
rality of PDCCHs scheduling the same PDSCH based on a
channel determination rule. Selection of the PDCCH by the
network device and selection of the PDSCH corresponding
to the dynamic code book by the network device being
inconsistent with the selection of the PDCCH by the net-
work device and selection of the PDSCH corresponding to
the dynamic code book by the terminal device may be
avoided. The uplink control signal sent through the PUCCH
may be demodulated on the correct time-frequency resource,
and data that is not successfully transmitted through the
PDSCH may be re-transmitted.

[0050] Exemplarily, FIG. 2 is a schematic view of an
architecture of a wireless communication system according
to an embodiment of the present disclosure. The wireless
communication system may support repeated transmission
of a plurality of transmission nodes. The wireless commu-
nication system may include two network devices (respec-
tively, a base station 1 and a base station 2) and one terminal
device, the base station 1 and the base station 2. In the
system, data may be transmitted from the base station 1
(equivalent to a transmission node) and the base station 2
(equivalent to another transmission node) to the terminal
device. In the system, a plurality of control channel may
schedule a same control channel. For this case, according to
embodiments of the present disclosure, on one hand, the
terminal device may determine a first control channel from
the plurality of control channels scheduling the same data
channel, and determine, based on the first control channel, at
least one of a PUCCH resource carrying the HARQ feed-
back information of the data channel, a location of the
HARQ feedback information of the data channel in the
HARQ code book and a resource of the data channel. On the
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other hand, when the network device schedules the same
data channel via the plurality of control channels, the
network device may select a first control channel from the
plurality of control channels, and determine the PUCCH
resource carrying the HARQ feedback information of the
data channel based on the first control channel. In this way,
selection of the control channel by the network device and
selection of the resource for the data channel corresponding
to the HARQ code book by the network device being
inconsistent with selection of the control channel by the
terminal device and selection of the resource for the data
channel corresponding to the HARQ code book by the
terminal device may be avoided. The uplink control signal
sent through the PUCCH may be demodulated on a correct
time-frequency resource. Data that is not successfully trans-
mitted through the PDSCH may be re-transmitted.

[0051] The terminal device in the embodiments of the
present disclosure may be referred to a user equipment (UE).
The terminal device may be a personal communication
service (PCS) phone, a cordless phone, a session initiation
protocol (SIP) phone, a wireless local loop (WLL) station, a
personal digital assistant (PDA), and so on. The terminal
device may also be a mobile phone, a mobile station (MS),
a mobile terminal and a laptop, and so on. The terminal
device may be communicated to one or more core networks
via a radio access network (RAN). For example, the terminal
device may be a mobile phone (or a “cellular” phone) or a
computer having the mobile terminal, and so on. For
example, the terminal device may be a portable, pocket-
sized, handheld, computer-built or vehicle-mounted mobile
device that exchanges voice and/or data with a wireless
access network. The terminal device may also be a handheld
device having wireless communication capabilities, a com-
puting device or other processing devices connected to a
wireless modem, an in-vehicle device, a wearable device, a
terminal device in future 5G networks or a terminal device
in future evolutional networks, and so on. The above shows
only examples of the present disclosure, and practical appli-
cations may not be limited thereto.

[0052] The network device in the embodiments of the
present disclosure may be an LTE system, a NR communi-
cation system or an evolutional node B (eNB or e-NodeB)
in an authorized auxiliary access long-term evolution (LAA-
LTE) system. A macro base station, a micro base station, an
access point (AP), a transmission point (TP) or a new
generation Node B (gNodeB), and so on. The above-men-
tioned network device may also be other types of network
devices in the future 5G communication system or future
evolutional networks.

[0053] As shown in FIG. 3, a communication determina-
tion method is provided according to embodiments of the
present disclosure. The method may include following
operations.

[0054] In an operation 101, the network device schedules
a same data channel through a plurality of control channels.
[0055] Alternatively, the above control channel may be a
downlink control channel, such as a PDCCH.

[0056] Alternatively, the above data channel may be a
downlink data channel, such as a PDSCH. The above data
channel may also be an uplink data channel, such as a
physical uplink shared channel (PUSCH).

[0057] Inan operation 102, the network device determines
a first control channel from the plurality of control channels.
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[0058] Alternatively, the first control channel may include
the following four cases.

[0059] In acase 1, one control channel may be designated
from the plurality of control channels.

[0060] Alternatively, the network device may directly
designate one control channel from the plurality of control
channels as the first control channel. Accordingly, the net-
work device may indicate the designated control channel to
the terminal device.

[0061] In acase 2, one control channel is designated from
all control channels associated with a first identifier in the
plurality of control channels.

[0062] Alternatively, the network device may designate
one control channel directly as the first control channel from
all the control channels that are associated with the first
identifier and are in the plurality of control channels.
Accordingly, the network device may indicate the desig-
nated control channel to the terminal device. Accordingly,
the network device may indicate the designated control
channel to the terminal device.

[0063] Alternatively, the first identifier may include: a
largest identifier of all identifiers associated with the plural-
ity of control channels, or a smallest identifier of all iden-
tifiers associated with the plurality of control channels.
[0064] Exemplarily, when the identifiers associated with
the plurality of control channels are search space identifiers.
the first control channel may be a control channel having a
largest search space identifier from the plurality of control
channels.

[0065] To be noted that, the above first identifier may be
any one of the identifiers associated with the plurality of
control channels. That is, besides the largest/smallest iden-
tifier of all identifiers associated with the plurality of control
channels, the above first identifier may further be a second
largest/smallest identifier of all identifiers associated with
the plurality of control channels. Which one of the identifiers
associated with the plurality of control channels set to be the
first identifier may be determined based on actual demands,
and will not be limited by the present application.

[0066] In acase 3, the first control channel may be the k-th
control channel in an ordering result.

[0067] A candidate control channel may be any of the
plurality of control channels described above. Alternatively,
the candidate control channel may be all of the control
channels associated with the first identifier in the plurality of
control channels.

[0068] The k is an integer greater than or equal to 1.
[0069] Alternatively, the kth control channel may include:
the first control channel or a last control channel.

[0070] The ordering result may be obtained by placing
candidate control channels in an order based on detection
time points of the candidate control channels.

[0071] Alternatively, when m control channels of all can-
didate control channels have a same detection time point, an
order of the m control channels in the ordering result may be
obtained by placing the m control channels in an order based
on a second identifier associated with the m control chan-
nels. The m may be an integer greater than or equal to 2.
[0072] The detection time point may be referred to as a
detection timing or a receiving time point in the frequency
domain.

[0073] Alternatively, when n control channels of the m
control channels correspond to a same second identifier, an
order of the n control channels in the ordering result may be
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obtained by placing the n control channels in an order based
on a third identifier associated with the n control channels.
The n may be an integer greater than or equal to 2.

[0074] To be noted that, in addition to taking the detection
time point, the second identifier and the third identifier to
place the candidate control channels in an order, more
parameters may be taken to place the candidate control
channels in an order, as long as each control channel of all
candidate control channels has a unique sequential position.
The present invention does not limit the parameter for
placing the control channels in an order.

[0075] In a case 4, the first control channel may be a
control channel, which is one of the candidate control
channels and occupies a frequency-domain resource loca-
tion of a specified size.

[0076] The candidate control channels may be the plural-
ity of control channels as described above. Alternatively, the
candidate control channels may be all of the control chan-
nels associated with the first identifier in the plurality of
control channels as described above.

[0077] Alternatively, the control channel occupying the
frequency-domain resource location of the specified size
may include:

[0078] One of the candidate control channels that occupies
a smallest frequency-domain resource location, or one of the
candidate control channels that occupies a largest frequency-
domain resource location.

[0079] To be noted that, the above control channel occu-
pying the frequency-domain resource location of the speci-
fied size may be any one of the candidate control channels.
That is, in addition to the above first identifier being the
control channel of the candidate control channels occupying
the smallest/largest frequency-domain resource location, the
control channel occupying the frequency-domain resource
location of the specified size may also be a control channel
of the candidate control channels occupying the second
smallest/largest frequency-domain resource location. It may
be determined, based on actual demands, which one of the
candidate control channels is the control channel occupying
the frequency-domain resource location of the specified size.
The present disclosure does not limit determination of the
control channel occupying the frequency-domain resource
location of the specified size.

[0080] For the network device, the first identifier, the
second identifier, and the third identifier as described above
may be determined by one of the following ways a and b.
[0081] In a way a, the identifier may be predetermined in
the standard protocol.

[0082] In the embodiment of the present disclosure, the
above-mentioned first identifier, the second identifier and the
third identifier may be predefined in a communication
standard protocol. In this way, both the network device and
the terminal device may determine a control channel pre-
determined by the standard as the first control channel.
[0083] Ina way b, the identifier may be configured by the
network device.

[0084] Alternatively, in embodiments of the present dis-
closure, the above-mentioned designated control channel
and the k may also be determined by the way a and the way
b.

[0085] In embodiments of the present disclosure, the net-
work device may determine the first identifier, the second
identifier and the third identifier. Accordingly, the network
device may indicate the determined first identifier, the
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second identifier and the third identifier to the terminal
device, such that the network device and the terminal device
may determine a same control channel as the first control
channel.

[0086] Inembodiments of the present disclosure, a type of
identifiers associated with the plurality of control channels
may include one of the following:

[0087] Type 1: a CORESET pool index.

[0088] Type 2: CORESET ID.

[0089] Type 3: TCI state identifier, i.e., TCI state ID.
[0090] Type 4: search space identifier, i.e., search space
D.

[0091] Type 5: first control channel element index, i.e.,

first CCE index.

[0092] Alternatively, the identifier associated with the
plurality of control channels may be the first identifier, the
second identifier or the third identifier as described above.
[0093] Alternatively, in the embodiment of the present
disclosure, the second identifier and the third identifier may
be in different types of the five types as described above.
[0094] For the network device, the identifiers (which may
include the first identifier, the second identifier, and the third
identifier) associated with the plurality of control channels
may be indicated to the terminal device by one of the
following ways.

[0095] In a way 1, the identifier may be dynamically
indicated by the network device.

[0096] In a way 2, the identifier may be semi-statically
indicated by the network device.

[0097] Inaway 3, the identifier may be statically indicated
by the network device.

[0098] Inan operation 103, the terminal device determines
the first control channel from the plurality of control chan-
nels that schedule the same data channel.

[0099] The first control channel determined by the net-
work device and the first control channel determined by the
terminal device may be the same one of the plurality of
control channels.

[0100] In embodiments of the present disclosure, for the
terminal device, the first control channel determined by the
terminal device may further include the first case, the second
case, the third case and the fourth case as described above,
and may refer to description of the operation 102.

[0101] Alternatively, for the terminal device, the first
identifier, the second identifier, and the third identifier may
be determined by one of the following ways.

[0102] In a way a, the identifier may be predetermined
based on a standard.

[0103] In a way c, the identifier may be dynamically
indicated by the network device.

[0104] In a way d, the identifier may be semi-statically
indicated by the network device.

[0105] Inaway e, the identifier may be statically indicated
by the network device.

[0106] In an operation 104, the network device determines
a PUCCH resource that carries HARQ feedback information
of the data channel based on the first control channel.
[0107] The HARQ feedback information may include a
HARQ-ACK or a HARQ-NACK.

Dec. 1, 2022

[0108] Inan operation 105, the terminal device determines
the PUCCH resource that carries the HARQ feedback infor-
mation of the data channel based on the first control channel.

[0109]
ments of the present disclosure may be understood as a
time-domain resource and/or a frequency-domain resource.
For example, the PUCCH resource may be a PUCCH
time-domain resource and/or a PUCCH frequency-domain
resource.

[0110] Alternatively, in embodiments of the present dis-
closure, at least one of the operations 105,106 and 107 may
be performed.

[0111] Alternatively, the network device may send a first
resource indication message to the terminal device when
scheduling the data channel through the plurality of control
channels. Accordingly, the terminal device may receive the
first resource indication message. The first resource indica-
tion message may include: a time slot offset of data, which
is indicated in the plurality of control channels, to the
PUCCH resource, and a resource indication of the PUCCH.

[0112] Further, the terminal device may determine a feed-
back time slot of the PUCCH based on the resource of the
data channel and the time slot offset of data, which is
indicated in the plurality of control channels, to the PUCCH
resource. Further, the terminal device may determine the
PUCCH resource based on the resource indication of the
PUCCH and the feedback time slot of the PUCCH.

[0113] In the following example, the control channel may
be the PDCCH, and the data channel may be the PDSCH. By
referring to the table, the method of determining the PUCCH
resource carrying the HARQ feedback information of the
data channel based on the first control channel will be
exemplarily described.

[0114] Exemplarily, in table 2, both PDCCHI1-1 and
PDCCHI1-2 schedule PDSCH1, and both PDCCH 2-1 and
PDCCH2-2 schedule PDSCH2. Transmission through the
PDCCH 1-1 and the PDCCH 1-2 are performed via different
TCI state IDs, and transmission through the PDCCH 2-2 and
the PDCCH 2-2 are performed via different TCI state 1Ds.
The terminal device may detect the PDCCHI1-1 and deter-
mine time-domain resources (i.e. feedback time slots) for the
PDSCH1 and the PUCCHI1. The terminal device may detect
the PDCCH2-2 and determine a PDSCH2 and a PDCCH2.
The PDCCHI1 and the PDCCH2 may indicate that feedback
is provided via the PUCCH at a same slot. The terminal
device may determine a location of a most recent transmis-
sion of the PDCCHI1 and the PDCCH2. The most recent
transmission (i.e. the most recent detection time point) of the
PDCCH1 may be the PDCCHI1-2, and the most recent
transmission of the PDCCH2 may be the PDCCH2-2. Fur-
ther, the terminal device may place PDCCHs that schedule
various PDSCHs in an order by time. The most recently
transmitted PDCCH (i.e. the PDCCH1-2 in Table 2) may be
selected as a reference PDCCH, and the PUCCH resource
carrying the HARQ feedback information may be deter-
mined based on the PDCCH1-2.

To be noted that the resource mentioned in embodi-
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TABLE 2
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EHE

e T1 T2 T3 T4 T5

T6

T7

PDCCH-1 PDSCH-1
PDCCH2-2

PDCCH2-1 PDCCHI1-2

PUCCHI1&PUCO-12

PDSCH-2

[0115] Exemplarily, in table 3, a PDCCHI1-1 to a
PDCCHI1-4 all schedule the PDSCH1. The terminal device
may detect the PDCCHI1-2 and determine the PDSCH
scheduled by PDCCH and a time-domain resource (i.e., the
feedback time slot) of a corresponding PUCCH. Only the
PDSCH1 scheduled by the PDCCH1-1 to the PDCCH1-4
may be fed back through the PUCCH in an indicated slot.
The terminal device may determine the PDCCH of the most
recent transmission as the PDCCH1-4 based on the detected
PDCCHI1-2. The terminal device may take the PDCCH1-4
as a reference PDCCH to determine the PUCCH resource
that carries the HARQ feedback information of the
PDSCHI.

TABLE 3
b T1 T2 T3 T4 TS T6
F1 PDCCHI-
F2 1 PDCCHI- PDSCH! PUCCH1
F3 PDCCHI- 3 PDCCHI-
F4 2 4
FS
F6
[0116] Exemplarily, in table 4, the PDCCH 1-1 to the

PDCCH 1-4 all schedule the PDSCHI1. PDCCH 1-1 trans-
mission and the PDCCH 1-3 transmission are performed via
a TCI state ID 0, and PDCCH 1-2 transmission and PDCCH
1-4 transmission are performed via a TCI state ID 1. The
terminal may detect the PDCCH 1-2 and determine the
PDSCH scheduled by the PDCCH and the corresponding
PUCCH. Only the PDSCH 1 scheduled by the PDCCH 1-1
to the PDCCH 1-4 is fed back through the PUCCH in the
indicated slot. The terminal device may determine the
PDCCH of the most recently transmission via the minimum
TCI state ID (i.e., the TCI state ID 0) as the PDCCH 1-3
based on the detected PDCCH 1-2. The terminal may
determine the PUCCH resource that carries the HARQ
feedback information of the PDSCH based on the PDCCH
1-3.

TABLE 4
B T1 T2 T3 T4 TS T6
F1 PDCCHI-
F2 1 PDCCH1- PDSCH1 PUCCHI1
F3 PDCCH1- 3 PDCCH1-
F4 2 4
F5
F6

[0117] Intable 5, both the PDCCHI-1 and the PDCCH1-2
schedule the PDSCHI1, and both the PDCCH 2-1 and the
PDCCH2-2 schedule the PDSCH2. PDCCH 1-1 transmis-
sion and 1-2 transmission are performed via different TCI
state IDs. PDCCH2-2 transmission and PDCCH2-2 trans-
mission are performed via different TCI state IDs. The
terminal device may detect the PDCCH 1-1, and determine
the PDSCH1 and the PUCCHI. The terminal device may
detect the PDCCH2-2 and determine the PDSCH?2 and the
PDCCH2. The PDCCHI and the PDCCH2 indicate feed-
back via the PUCCH at a same slot. The terminal device may
determine a location of the most recent transmission of the
PDCCHI and the PDCCH2 by the network device. The
terminal device may determine the most recent transmission
of the PDCCHI1 as the PDCCHI1-2 and the most recent
transmission of the PDCCH2 as the PDCCH2-2. The
PDCCHI may correspond to a serving cell id 0, and the
PDCCH2 may correspond to a serving cell id 1. Therefore,
the PDCCH2-2 may be selected to determine the PUCCH
resource that carries the HARQ feedback information.

TABLE 5
frequency Time domain
domain T1 T2 T3 T4
F1 PDCCH1-1 PDCCHI-2
F2 PDSCH1 PUCCHI1&PUCCH2
I3
F4
F5
F6 PDCCH2-1
F7 PDSCH2
I8 PDCCH2-2
9
F10
F11
[0118] In an operation 106, the terminal device may deter-

mine a location of the HARQ feedback information of the
data channel in the HARQ code book based on the first
control channel.

[0119] Alternatively, the terminal device may determine
the C-DAI of the data channel and the T-DAI of the data
channel based on the first control channel, and determine the
location of the HARQ feedback information of the data
channel in the HARQ code book based on the C-DAI of the
data channel and the T-DAI of the data channel.

[0120] The operation of the terminal device determining
the location of the HARQ feedback information of the data
channel in the HARQ code book based on the first control
channel will be exemplarily described by referring to tables.
[0121] Exemplarily, in table 6, the PDCCH1 may schedule
the PDSCHI1 through a plurality of transmissions (the
PDCCHI-1, the PDCCH 1-2, and the PDCCH 1-3), and the
PDCCH2 to the PDCCH7 may schedule the PDSCH2 to the
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PDSCHY7, respectively. The transmission in the PDCCHI1
may be repeated through a same TRP or through a plurality
of TRPs (In Table 6, different TRPs may be represented by
different CORESET pool indexes, a CORESET pool 0 may
represent TRPO, and a CORESET pool 1 may represent
TRP1). The network device may correspond the PDCCH to
the PDSCH1 based on an earliest PDCCH (the PDCCH 1-1
in Table 6) transmission of the plurality of transmissions of
the PDCCH. The network device may generate the C-DAI
and the T-DAI based on the PDCCH1-1 and other PDCCHs
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of a same detection time point. Accordingly, the terminal
device may determine the PDCCHI1-1 to be the reference
PDCCH based on a first way of the above channel deter-
mination rules. The terminal device may generate the C-DAI
and the T-DAI based on the PDCCH1-1 and other PDCCHs
of the same detection time point, and determine the C-DAI
and the T-DAI of the PDSCHI1. Further, the terminal device
may determine the location of the HARQ feedback infor-
mation in the HARQ code book based on the obtained
C-DAI and T-DAI of the PDSCHI.

TABLE 6
(C-DAL, T-DAI)
serving CORESET PDCCHI-1 PDCCHI-2 PDCCHI-3 PDCCH5
cell0  pool 0 1,4 (1, 4) {1, 4) PDSCHL (5, 6) PDSCH5
CORESET PDCCH2
pool 1 @, 4 PDSCH2
serving CORESET PDCCH3 PDCCH6
cell1  pool 0 3,49 PDSCH3 (6, 6) PDSCH6
CORESET PDCCH4 PDCCH7
pool 1 s PDSCH4 (7,7 PDSCH7
DCH-1 DCH-0
[0122] Exemplarily, the terminal device may determine

the location of the HARQ feedback information of the data
channel in the HARQ code book based on each C-DAI and
each T-DAI in Table 6, and the generated HARQ code book
may be shown in FIG. 4.

[0123] Exemplarily, in table 7, the PDCCH1 may schedule
the PDSCHI1 through a plurality of transmissions (the
PDCCHI-1, the PDCCH 1-2, and the PDCCH 1-3). The
PDCCH2 to the PDCCH7 may schedule the PDSCH2 to the
PDSCHY7, respectively. The repeated transmission in the
PDCCHI1 may be performed through a same TRP or through
a plurality of TRPs. The network device may correspond the
PDCCH to the PDSCHI1 based on a last PDCCH (the
PDCCH 1-3 in Table 7) transmission of the plurality of
transmissions of the PDCCH. The network device may
generate the C-DAI and the T-DAI based on the PDCCH1-3
and other PDCCHs of a same detection time point. Accord-
ingly, the terminal device may determine the PDCCH1-1 to
be the reference PDCCH based on a first way of the above
channel determination rules. The terminal device may deter-
mine the C-DAI and the T-DAI of the PDSCHI1 based on the
PDCCH 1-3 and other PDCCHs at the same detection time
point. Further, the terminal device may determine the loca-
tion of the HARQ feedback information in the HARQ code
book based on the obtained C-DAI and T-DAI of the
PDSCHI.

TABLE 7
(C-DAI, T-DAI)
serving CORESET PDCCHI-1 PDCCHI-2 PDCCHI-3 PDCCHS5
cell0  pool 0 @, 4 (4, 4) @, 4) PDSCHI (5, 6) PDSCHS5
CORESET PDCCH2
pool 1 a, 3) PDSCH2
serving CORESET PDCCH3 PDCCH6
cell1  pool 0 @, 3) PDSCH3 (6, 6) PDSCH6
CORESET PDCCHA4 PDCCH7
pool 1 s PDSCH4 7,7 PDSCH7
DCH-1 DCH-0
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[0124] Exemplarily, the terminal device may determine
the location of the HARQ feedback information of the data
channel in the HARQ code book based on each C-DAI and
each T-DAI in Table 7, and the generated HARQ code book
may be shown in FIG. 4.

[0125] In an operation 107, the terminal device may
determine a resource of the data channel based on the first
control channel.

[0126] Alternatively, the terminal device may determine
the resource of the data channel based on a time slot where
the first control channel is located and resource allocation
information of the data channel indicated by the first control
channel.

[0127] Alternatively, the resource allocation information
may be a time slot occupied by the data channel. Alterna-
tively, the resource allocation information may be the time
slot occupied by the data channel and bits occupied by the
data channel in the time slot.

[0128] In the present embodiment, on one hand, the ter-
minal device may determine the first control channel from
the plurality of control channels scheduling the same data
channel, and determine, based on that first control channel,
at least one of the PUCCH resource carrying the HARQ
feedback information of the data channel, the location of the
HARQ feedback information of the data channel in the
HARQ code book, and the resource of the data channel. On
the other hand, when the network device schedules the same
data channel via the plurality of control channels, the
network device may select one first control channel from the
plurality of control channels, and determine the PUCCH
resource carrying the HARQ feedback information of the
data channel based on the first control channel. In this way,
selection of the control channel by the network device and
selection of the resource for the data channel corresponding
to the HARQ code book by the network device being
inconsistent with selection of the control channel by the
terminal device and selection of the resource for the data
channel corresponding to the HARQ code book by the
terminal device may be avoided. The uplink control signal
sent through the PUCCH may be demodulated on a correct
time-frequency resource. Data that is not successfully trans-
mitted through the PDSCH may be re-transmitted.

[0129] Further, as shown in FIG. 3 and FIG. 6, in the
communication method of the embodiments of the present
disclosure, before the operation 103 in FIG. 3, the commu-
nication method according to the embodiments of the pres-
ent disclosure may further include following operations.
[0130] In an operation 103a, the network device may
configure in advance association relationships between the
plurality of control channels to the terminal device.

[0131] The association relationships between the plurality
of control channels may be configured to indicate that the
plurality of control channels schedule the same data channel.
[0132] Accordingly, the terminal device may be informed
of'the association relationships between the control channels
based on the in-advance configuration made by the network
device.

[0133] Alternatively, the operation 103 in FIG. 3 above
may be replaced with an operation 1036 and an operation
103¢ as follows.

[0134] In an operation 1035, at least one control channel
may be detected, and it may be determined that the plurality
of control channels schedule the same data channel based on
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an association relationship between of the at least one
control channel and other control channels.

[0135] The plurality of control channels may include: the
at least one control channel and other control channels
scheduling the same data channel as the at least one control
channel.

[0136] In an operation 103c¢, the first control channel may
be determined from the plurality of scheduling control
channels.

[0137] According to the embodiments of the present dis-
closure, the at least one control channel may be detected to
confirm whether there are other control channels scheduling
the same data channel as the at least one control channel.
When it is determined that there are a plurality of control
channels scheduling the same control channel, the first
control channel may be determined from the plurality of
control channels.

[0138] According to the embodiments of the present dis-
closure, the network device may configure in advance the
association relationships between the plurality of control
channels scheduling the same data channel to the terminal
device, such that the terminal device may determine other
control channels by detecting the at least one control channel
and based on the association relationships, but does not need
to detect each control channel. In this way, when it is
determined that a plurality of control channels schedule the
same data channel, the first control channel may be selected
from the plurality of control channels to be the reference.
The terminal device may determine at least one of: the
PUCCH resource carrying the HARQ feedback information
of the data channel, the location of the HARQ feedback
information of the data channel in the HARQ code book, and
the resource of the data channel. In this way, the power
consumption caused by the terminal device detecting the
control channel may be reduced.

[0139] Alternatively, as shown in FIG. 6, in the operation
101, the network device may send a first resource indication
message to the terminal device when scheduling the data
channel through the plurality of control channels. Accord-
ingly, the terminal device may receive the first resource
indication message.

[0140] Alternatively, the operation 105 in FIG. 3 may be
replaced with an operation 1054 and an operation 1055 in
FIG. 6.

[0141] The first resource indication message may include:
the time slot offset of the data, which is indicated in the
plurality of control channels, to the PUCCH resource, and
the resource indication of the PUCCH.

[0142] In an operation 105a, the terminal device may
determine a feedback time slot of the PUCCH based on the
resource of the data channel and the time slot offset of the
data, which is indicated in the plurality of control channels,
to the PUCCH resource.

[0143] In an operation 1055, the terminal device may
determine the PUCCH resource based on the resource
indication of the PUCCH and the feedback time slot of the
PUCCH.

[0144] Alternatively, the operation 106 in FIG. 3 may be
replaced with an operation 106 a and an operation 1065 in
FIG. 6.

[0145] In an operation 106qa, the terminal device may
determine the C-DAI of the data channel and the T-DAI of
the data channel based on the first control channel.
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[0146] In an operation 1065, the terminal device may
determine the location of the HARQ feedback information
of the data channel in the HARQ code book based on the
C-DAI of the data channel and the T-DAI of the data
channel.

[0147] Alternatively, the operation 107 in FIG. 3 may be
replaced with an operation 1074 in FIG. 6.

[0148] In an operation 107a, the terminal device may
determine the resource of the data channel based on the time
slot where the first control channel is located and the
resource allocation information of the data channel indicated
by the first control channel.

[0149] In embodiments of the present disclosure, after the
operation 104, an operation 108 may be performed.

[0150] Inan operation 108, the network device may deter-
mine the C-DAI of the data channel and the T-DAI of the
data channel based on the receiving time point of the first
control channel, the servicing cell index corresponding to
the first control channel, and the control resource set pool
index.

[0151] After the operation 105¢, the operation 1065 and
the operation 1074, embodiments of the present disclosure
may further include an operation 109.

[0152] In an operation 109, the terminal device may send
the HARQ code book to the network device via the deter-
mined PUCCH resource.

[0153] According to the embodiments of the present dis-
closure, on one hand, the terminal device may determine the
first control channel from the plurality of control channels
scheduling the same data channel, and determine, based on
the first control channel, at least one of the PUCCH resource
carrying the HARQ feedback information of the data chan-
nel, the location of the HARQ feedback information of the
data channel in the HARQ code book, and the resource of
the data channel. On the other hand, when the network
device schedules the same data channel via the plurality of
control channels, the network device may select the first
control channel from the plurality of control channels, and
determine the PUCCH resource carrying the HARQ feed-
back information of the data channel based on the first
control channel. In this way, selection of the control channel
by the network device and selection of the resource for the
data channel corresponding to the HARQ code book by the
network device being inconsistent with selection of the
control channel by the terminal device and selection of the
resource for the data channel corresponding to the HARQ
code book by the terminal device may be avoided. An uplink
control signal sent through the PUCCH may be demodulated
on a correct time-frequency resource. Data that is not
successfully transmitted through the PDSCH may be re-
transmitted.

[0154] Further, after the terminal device determines the
PUCCH resource that carries the HARQ feedback informa-
tion of the data channel, the location of the HARQ feedback
information for the data channel in the HARQ code book
and the resource of the data channel, the terminal device
may send the HARQ code book to the network device based
on the determined PUCCH resource. In this way, selection
of the control channel by the network device and selection
of the resource for the data channel corresponding to the
HARQ code book by the network device may be consistent
with selection of the control channel by the terminal device
and selection of the resource for the data channel corre-
sponding to the HARQ code book by the terminal device.
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Therefore, the uplink control signal sent through the
PUCCH may be demodulated on a correct time-frequency
resource, and data that is not successfully transmitted
through the PDSCH may be re-transmitted.

[0155] As shown in FIG. 7, embodiments of the present
disclosure provide a terminal device including following
components.

[0156] A processing module 201 may be configured to
determine a first control channel from a plurality of control
channels scheduling the same data channel.

[0157] The processing module 201 may be configured to
determine, based on the first control channel, at least one of
the following:

[0158] the PUCCH resource carrying the HARQ feedback
information of the data channel, the location of the HARQ
feedback information of the data channel in the HARQ code
book, and the resource of the data channel.

[0159] Alternatively, the association relationships
between the plurality of control channels may be in advance
configured by the network device, and the association rela-
tionships between the plurality of control channels may be
configured to indicate that the plurality of control channels
schedule the same data channel.

[0160] Alternatively, the processing module 201 may fur-
ther be configured to detect at least one control channel and
determine a plurality of control channels based on the
association relationships between the at least one control
channel and other control channels.

[0161] The plurality of control channels may include: at
least one control channel and other control channels sched-
uling the same data channel as the at least one control
channel.

[0162] Alternatively, the first control channel may be a
control channel of the plurality of control channels and
designated from all control channels associated with the first
identifier.

[0163] Alternatively, the first identifier may include: the
largest identifier of all identifiers associated with the plural-
ity of control channels or the smallest identifier of all
identifiers associated with the plurality of control channels.
[0164] Alternatively, the first control channel may be the
k-th control channel in an ordering result. The ordering
result may be obtained by placing the candidate control
channels based on the detection time points of the candidate
control channels. The k may be an integer greater than or
equal to 1.

[0165] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are part of the plurality of control
channels.

[0166] Alternatively, the k-th control channel may
include:
[0167] a first one of the control channels or the last one of

the control channels.

[0168] Alternatively, when m control channels of all can-
didate control channels have a same detection time point, an
order of the m control channels in the ordering result may be
obtained by placing the m control channels in an order based
on a second identifier associated with the m control chan-
nels. The m may be an integer greater than or equal to 2.
[0169] Alternatively, when n control channels of the m
control channels correspond to a same second identifier, an
order of the n control channels in the ordering result may be
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obtained by placing the n control channels in an order based
on a third identifier associated with the n control channels.
The n may be an integer greater than or equal to 2.

[0170] Alternatively, the first control channel may be a
control channel, which is one of the candidate control
channels and occupies a frequency-domain resource loca-
tion of a specified size.

[0171] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are a part of the plurality of
control channels.

[0172] Alternatively, the control channel occupying the
frequency-domain resource location of the specified size
may include following:

[0173] One of the candidate control channels that occupies
a smallest frequency-domain resource location, or one of the
candidate control channels that occupies a largest frequency-
domain resource location.

[0174] Alternatively, the first identifier, the second iden-
tifier, and the third identifier may be determined by one of
the following ways:

[0175] predetermined based on a standard; dynamically
indicated by the network device; semi-statically indicated by
the network device; and statically indicated by the network
device.

[0176] Alternatively, identifiers associated with the plu-
rality of control channels may include:

[0177] at least one of the CORESET pool index; the
CORESET ID; the TCI state ID; the search space ID; and the
first CCE index.

[0178] Alternatively, the processing module 201 may be
configured to determine the C-DAI of the data channel and
the T-DAI of the data channel based on the first control
channel.

[0179] The processing module 201 may be configured to
determine the location of the HARQ feedback information
of the data channel in the HARQ code book based on the
C-DAI of the data channel and the T-DAI of the data
channel.

[0180] Alternatively, the terminal device may further
include following components.

[0181] A receiving module 202 may be configured to
receive the first resource indication message sent by the
network device when the network device schedules the data
channel through the plurality of control channels. The first
resource indication message may include: a time slot offset
of data, which is indicated in the plurality of control chan-
nels, to the PUCCH resource, and a resource indication of
the PUCCH.

[0182] The processing module 201 may be configured to
determine a feedback time slot of the PUCCH based on the
resource of the data channel and the time slot offset of data,
which is indicated in the plurality of control channels, to the
PUCCH resource.

[0183] The processing module 201 may be configured to
determine the PUCCH resource based on the resource
indication of the PUCCH and the feedback time slot of the
PUCCH.

[0184] Alternatively, the processing module 201 may be
configured to determine the resource of the data channel
based on the time slot where the first control channel is
located and the resource allocation information of the data
channel indicated by the first control channel.
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[0185] As shown in FIG. 8, embodiments of the present
disclosure provide a network device, including following
components.

[0186] A processing module 301 may be configured to
schedule the same data channel through a plurality of control
channels.

[0187] The processing module 301 may be configured to
determine the first control channel from the plurality of
control channels, and determine the PUCCH resource car-
rying the HARQ feedback information of the data channel
based on the first control channel.

[0188] Alternatively, the network device may further
include following components.

[0189] A sending module 302 may be configured to in
advance configure association relationships between the
plurality of control channels for the terminal device, and the
association relationships between the plurality of control
channels may be configured to indicate that the plurality of
control channels schedule the same data channel.

[0190] Alternatively, the first control channel may be a
control channel of the plurality of control channels and
designated from all control channels associated with the first
identifier.

[0191] Alternatively, the first identifier may include: the
largest identifier of all identifiers associated with the plural-
ity of control channels or the smallest identifier of all
identifiers associated with the plurality of control channels.
[0192] Alternatively, the first control channel may be the
k-th control channel in an ordering result. The ordering
result may be obtained by placing the candidate control
channels based on the detection time points of the candidate
control channels. The k may be an integer greater than or
equal to 1.

[0193] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are part of the plurality of control
channels.

[0194] Alternatively, the k-th control channel may
include:
[0195] the first one of the control channels or the last one

of the control channels.

[0196] Alternatively, when m control channels of all can-
didate control channels have a same detection time point, an
order of the m control channels in the ordering result may be
obtained by placing the m control channels in an order based
on a second identifier associated with the m control chan-
nels. The m may be an integer greater than or equal to 2.
[0197] Alternatively, when n control channels of the m
control channels correspond to a same second identifier, an
order of the n control channels in the ordering result may be
obtained by placing the n control channels in an order based
on a third identifier associated with the n control channels.
The n may be an integer greater than or equal to 2.

[0198] Alternatively, the first control channel may be a
control channel, which is one of the candidate control
channels and occupies a frequency-domain resource loca-
tion of a specified size.

[0199] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are a part of the plurality of
control channels.
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[0200] Alternatively, the control channel occupying the
frequency-domain resource location of the specified size
may include following:

[0201] One of the candidate control channels that occupies
a smallest frequency-domain resource location, or one of the
candidate control channels that occupies a largest frequency-
domain resource location.

[0202] Alternatively, the first identifier, the second iden-
tifier, and the third identifier may be determined by one of
the following ways:

[0203] predetermined based on a standard; and configured
by the network device.

[0204] Alternatively, the network device may further
include following components.

[0205] A sending module 302 may be configured to indi-
cate the first identifier, the second identifier, and the third
identifier to the terminal device, by one of:

[0206] dynamically indicated by the network device;
semi-statically indicated by the network device; and stati-
cally indicated by the network device.

[0207] Alternatively, the type of identifiers associated with
the plurality of control channels may include:

[0208] at least one of the CORESET pool index; the
CORESET ID; the TCI state ID; the search space ID; and the
first CCE index.

[0209] Alternatively, the network device may further
include the following components.

[0210] A sending module 302 may be configured to send
the first resource indication message to the terminal device
when network device is scheduling the data channel through
the plurality of control channels. The first resource indica-
tion message may include: a time slot offset of data, which
is indicated in the plurality of control channels, to the
PUCCH resource, and a resource indication of the PUCCH.
[0211] Alternatively, the processing module 301 may be
configured to determine the C-DAI of the data channel and
the T-DAI of the data channel based on the receiving time
point of the first control channel, the serving cell index
corresponding to the first control channel, and the CORE-
SET pool index.

[0212] Asshown in FIG. 9, the mobile phone may include:
a radio frequency (RF) circuit 1110, a memory 1120, an
input unit 1130, a display unit 1140, a sensor 1150, an audio
circuit 1160, a wireless fidelity (WiFi) module 1170, a
processor 1180, a power 1190, and so on. The RF circuit
1110 may include a receiver 1111 and a transmitter 1112.
Any ordinary skilled person in the art shall understand that
the structure of the mobile phone illustrated in FIG. 9 does
not limit the mobile phone. The mobile phone may include
more or fewer components than illustrated, or some com-
ponents may be combined, or the components may be
arranged in a different way.

[0213] The RF circuit 1110 may be configured to receive
and send information, or during making phone calls, to
receive and send signals. Specifically, after receiving down-
link information from the base station, and the RF circuit
1110 may transfer the downlink information to the processor
1180 for processing. In addition, the RF circuit 1110 may
send data for uplink to the base station. Usually, the RF
circuit 1110 may include, but is not limited to, an antenna,
at least one amplifier, a transceiver, a coupler, a low noise
amplifier (LNA), a duplexer, and so on. In addition, the RF
circuitry 1110 may also communicate with other devices
through networks and wireless communication. The above
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wireless communication may apply any communication
standard or protocol, including but not limited to a global
system of mobile communication (GSM), a general packet
radio service (GPRS), a code division multiple access
(CDMA), a broadband division multiple access (CDMA), a
wideband code division multiple access (WCDMA), long
term evolution (LTE), an e-mail, a short messaging service
(SMS), and so on.

[0214] The memory 1120 may be configured to store
software programs and modules. The processor 1180 per-
forms various functional applications and process data of the
phone by running the software programs and the modules
stored in the memory 1120. The memory 1120 may include
a program storage area and a data storage area. The program
storage area may store an operating system, an application
required for at least one function (such as sound playing
function, image display function, and so on), and so on. The
data storage area may store data (such as audio data, contact
list, and so on) created while the phone is being used. In
addition, the memory 1120 may include a high-speed ran-
dom access memory, a non-volatile memory, such as at least
one disk memory component, a flash memory component, or
other volatile solid state memory component.

[0215] The input unit 1130 may be configured to receive
an input digit or character information and to generate a key
signal input related to user settings and control of functions
of the phone. Specifically, the input unit 1130 may include
a touch panel 1131 and other input devices 1132. The touch
panel 1131 may also be referred to as a touch screen and may
collect touch operations (for example, the user may use a
finger, a stylus, any suitable object or attachment to perform
operations on or near the touch panel 1131) performed by the
user on or near the touch panel. The touch panel 1131 may
drive a corresponding connected apparatus based on a
predetermined program. Alternatively, the touch panel 1131
may include: a touch detection device and a touch controller.
The touch detection device detects a touch orientation of the
user, detects a signal caused by the touch operation, and
sends the signal to the touch controller. The touch controller
receives touch information from the touch detection device,
converts the touch information into contact coordinates,
sends the contact coordinates to the processor 1180, and
receives and execute commands sent from the processor
1180. In addition, the touch panel 1131 may be a resistive
touch panel, a capacitive touch panel, an infrared touch
panel, and a surface acoustic wave touch panel. In addition
to the touch panel 1131, the input unit 1130 may further
include other input devices 1132. Specifically, the other
input devices 1132 may include, but are not limited to, one
or more of: a physical keyboard, a function key (such as
volume control buttons, a switch button, and so on), a
trackball, a mouse, a joystick, and so on.

[0216] The display unit 1140 may be configured to display
information entered by the user or provided for the user and
various menus of the phone. The display unit 1140 may
include a display panel 1141, and alternatively, the display
panel 1141 may be configured in a form of a liquid crystal
display (LCD), an organic light-emitting diode (OLED), and
so on. Further, the touch panel 1131 may cover the display
panel 1141. When the touch panel 1131 detects the touch
operation on or near the touch panel, the touch operation is
transmitted to the processor 1180 to determine a type of the
touch operation. Subsequently, the processor 1180 provides
a corresponding visual output on the display panel 1141
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based on the type of touch operation. Although in FIG. 11,
the touch panel 1131 and the display panel 1141 are con-
figured as two separated components to implement the input
of the phone and input functions of the phone, in some
embodiments, the touch panel 1131 may be integrated with
the display panel 1141 to implement the input and output
functions of the phone.

[0217] The phone may further include at least one sensor
1150, such as a light sensor, a motion sensor, and other
sensors. Specifically, the light sensor may include an ambi-
ent light sensor and a proximity light sensor. The ambient
light sensor may adjust brightness of the display panel 1141
based on brightness of the ambient light. The proximity light
sensor may turn off the display panel 1141 and/or a backlight
when the phone is moved near an ear. As a type of motion
sensor, the accelerometer sensor may detect a magnitude of
acceleration in all directions (generally in three axes). A
magnitude and a direction of the gravitational force may be
detected when the phone is at rest. The accelerometer sensor
may be used for applications that identify the phone’s
posture (such as horizontal and vertical display switching,
related games, magnetometer posture calibration), vibration
recognition-related functions (such as pedometer, tapping),
and so on. The phone may further be configured with a
gyroscope, a barometer, a hygrometer, a thermometer, an
infrared sensor, and so on, which will not be described in
detail herein.

[0218] The audio circuit 1160, a speaker 1161, and a
microphone 1162 may provide an audio interface between
the user and the mobile phone. The audio circuit 1160 may
transmit electrical signals, which are converted from the
received audio data, to the speaker 1161. The speaker 1161
may convert the electrical signals into sound signals for
output. On the other hand, the microphone 1162 converts the
collected sound signals into electrical signals. The audio
circuit 1160 receives and converts the electrical signals into
audio data, and transmits the audio data to the processor
1180. After the processor 1180 processes the audio data, the
audio data may be sent via the RF circuit 1110 to another
mobile phone. Alternatively, the audio data may be output to
the memory 1120 for further processing.

[0219] WiFi is short-range wireless transmission. The
mobile phone may facilitate the user to send and receive
emails, browse websites and access streaming media, and so
on, through the WiFi module 1170. The WiFi module 1170
provides wireless broadband Internet access for the user.
Although FIG. 9 illustrates the WiFi module 1170, it shall be
understood that the WiFi module 1170 may not be a man-
datory component of the mobile phone and may be omitted
entirely as needed, as long as the essence of the present
disclosure is not changed.

[0220] The processor 1180 is a control center of the phone
and connects various parts of the mobile phone by various
interfaces and lines. The processor 1180 performs various
functions and processes data of the phone by running or
executing software programs and/or modules stored in the
memory 1120 and by invoking data stored in the memory
1120, such that the processor 1180 performs overall moni-
toring on the phone. Alternatively, the processor 1180 may
include one or more processing units. Preferably, the pro-
cessor 1180 may integrate an application processor and a
modem processor. The application processor may substan-
tially process the operating system, the user interface, appli-
cations, and so on. The modem processor may substantially
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process wireless communications. It shall be understood that
the modem processor may not be integrated into the pro-
cessor 1180.

[0221] The phone further includes a power 1190 (such as
a battery) to supply power for various components. Prefer-
ably, the power may be logically connected to the processor
1180 via a power management system, such that charging
management, discharging management, and power con-
sumption management may be performed through the power
management system. Although not shown, the phone may
further include a camera, a Bluetooth module, and so on,
which will not be described herein.

[0222] In an embodiment of the present disclosure, the
processor 1180 may be configured to determine a first
control channel from a plurality of control channels sched-
uling the same data channel and to determine, based on the
first control channel, at least one of the following informa-
tion:

[0223] The PUCCH resource that carries the HARQ feed-
back information of the data channel; the location of the
HARQ feedback information of the data channel in the
HARQ code book; and the resource of the data channel.
[0224] Alternatively, the association relationships
between the plurality of control channels are configured in
advance by the network device, and the association rela-
tionships between the plurality of control channels may be
configured to indicate that the plurality of control channels
schedule the same data channel.

[0225] Alternatively, the processor 1180 may further be
configured to detect the at least one control channel and to
determine a plurality of control channels based on the
association relationships between the at least one control
channel and other control channels.

[0226] The plurality of control channels may include: at
least one control channel and other control channels sched-
uling the same data channel as the at least one control
channel.

[0227] Alternatively, the first control channel may be a
control channel of the plurality of control channels and
designated from all control channels associated with the first
identifier.

[0228] Alternatively, the first identifier may include: the
largest identifier of all identifiers associated with the plural-
ity of control channels or the smallest identifier of all
identifiers associated with the plurality of control channels.
[0229] Alternatively, the first control channel may be the
k-th control channel in an ordering result. The ordering
result may be obtained by placing the candidate control
channels based on the detection time points of the candidate
control channels. The k may be an integer greater than or
equal to 1.

[0230] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are part of the plurality of control
channels.

[0231] Alternatively, the k-th control channel may
include:
[0232] the first one of the control channels or the last one

of the control channels.

[0233] Alternatively, when m control channels of all can-
didate control channels have a same detection time point, an
order of the m control channels in the ordering result may be
obtained by placing the m control channels in an order based
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on a second identifier associated with the m control chan-
nels. The m may be an integer greater than or equal to 2.
[0234] Alternatively, when n control channels of the m
control channels correspond to a same second identifier, an
order of the n control channels in the ordering result may be
obtained by placing the n control channels in an order based
on a third identifier associated with the n control channels.
The n may be an integer greater than or equal to 2.

[0235] Alternatively, the first control channel may be a
control channel, which is one of the candidate control
channels and occupies a frequency-domain resource loca-
tion of a specified size.

[0236] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are a part of the plurality of
control channels.

[0237] Alternatively, the control channel occupying the
frequency-domain resource location of the specified size
may include following:

[0238] One of the candidate control channels that occupies
a smallest frequency-domain resource location, or one of the
candidate control channels that occupies a largest frequency-
domain resource location.

[0239] Alternatively, the first identifier, the second iden-
tifier, and the third identifier may be determined by one of
the following ways:

[0240] predetermined based on a standard; dynamically
indicated by the network device; semi-statically indicated by
the network device; and statically indicated by the network
device.

[0241] Alternatively, the identifiers associated with the
plurality of control channels may include:

[0242] at least one of the CORESET pool index; the
CORESET ID; the TCI state ID; the search space ID; and the
first CCE index.

[0243] Alternatively, the processor 1180 may be config-
ured to determine the C-DAI of the data channel and the
T-DAI of the data channel based on the first control channel.
[0244] The processor 1180 may be configured to deter-
mine the location of the HARQ feedback information of the
data channel in the HARQ code book based on the C-DAI
of the data channel and the T-DAI of the data channel.

[0245] Alternatively, following components may further
be included.
[0246] The RF circuit 1110 may be configured to receive

the first resource indication message, which is sent by the
network device when scheduling the data channel through
the plurality of control channels. The first resource indica-
tion message may include: a time slot offset of data, which
is indicated in the plurality of control channels, to the
PUCCH resource, and a resource indication of the PUCCH.
[0247] The processor 1180 may further be configured to
determine the feedback time slot of the PUCCH based on the
resource of the data channel and the time slot offset of data,
which is indicated in the plurality of control channels, to the
PUCCH resource; and to determine the PUCCH resource
based on the resource indication of the PUCCH and the
feedback time slot of the PUCCH.

[0248] Alternatively, the processor 1180 may be config-
ured to determine the resource of the data channel based on
the time slot where the first control channel is located and
the resource allocation information of the data channel
indicated by the first control channel.
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[0249] Exemplarily, the network device of embodiments
of the present disclosure may be a base station, as shown in
FIG. 10. The base station may include following compo-
nents.

[0250] A processor 2110 may be configured to schedule
the same data channel through a plurality of control chan-
nels.

[0251] The processor 2110 may be configured to deter-
mine the first control channel from the plurality of control
channels, and determine the PUCCH resource carrying the
HARQ feedback information of the data channel based on
the first control channel.

[0252] Alternatively, the based station may further include
following components.

[0253] A transmitter 2112 may be configured to configure
in advance association relationships between the plurality of
control channels for the terminal device, and the association
relationships between the plurality of control channels may
be configured to indicate that the plurality of control chan-
nels schedule the same data channel.

[0254] Alternatively, the first control channel may be a
control channel of the plurality of control channels and
designated from all control channels associated with the first
identifier.

[0255] Alternatively, the first identifier may include: the
largest identifier of all identifiers associated with the plural-
ity of control channels or the smallest identifier of all
identifiers associated with the plurality of control channels.
[0256] Alternatively, the first control channel may be the
k-th control channel in an ordering result. The ordering
result may be obtained by placing the candidate control
channels based on the detection time points of the candidate
control channels. The k may be an integer greater than or
equal to 1.

[0257] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are part of the plurality of control
channels.

[0258] Alternatively, the k-th control channel may
include:
[0259] the first one of the control channels or the last one

of the control channels.

[0260] Alternatively, when m control channels of all can-
didate control channels have a same detection time point, an
order of the m control channels in the ordering result may be
obtained by placing the m control channels in an order based
on a second identifier associated with the m control chan-
nels. The m may be an integer greater than or equal to 2.
[0261] Alternatively, when n control channels of the m
control channels correspond to a same second identifier, an
order of the n control channels in the ordering result may be
obtained by placing the n control channels in an order based
on a third identifier associated with the n control channels.
The n may be an integer greater than or equal to 2.

[0262] Alternatively, the first control channel may be a
control channel, which is one of the candidate control
channels and occupies a frequency-domain resource loca-
tion of a specified size.

[0263] The candidate control channels may be a plurality
of control channels. Alternatively, the candidate control
channels may be all control channels, which are associated
with the first identifier and are a part of the plurality of
control channels.
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[0264] Alternatively, the control channel occupying the
frequency-domain resource location of the specified size
may include following:

[0265] One of the candidate control channels that occupies
a smallest frequency-domain resource location, or one of the
candidate control channels that occupies a largest frequency-
domain resource location.

[0266] Alternatively, the first identifier, the second iden-
tifier, and the third identifier may be determined by one of
the following ways:

[0267] predetermined based on a standard; and configured
by the network device.

[0268] Alternatively, the base station may further include
following components.

[0269] The transmitter 2112 may be configured to indicate
the first identifier, the second identifier, and the third iden-
tifier to the terminal device, by one of:

[0270] dynamically indicated by the network device;
semi-statically indicated by the network device; and stati-
cally indicated by the network device.

[0271] Alternatively, the type of identifiers associated with
the plurality of control channels may include:

[0272] at least one of the CORESET pool index; the
CORESET ID; the TCI state ID; the search space ID; and the
first CCE index.

[0273] Alternatively, the base station may further include
the following components.

[0274] The transmitter 2112 may be configured to send the
first resource indication message to the terminal device
when network device is scheduling the data channel through
the plurality of control channels. The first resource indica-
tion message may include: a time slot offset of data, which
is indicated in the plurality of control channels, to the
PUCCH resource, and a resource indication of the PUCCH.
[0275] Alternatively, the processor 2110 may be config-
ured to determine the C-DAI of the data channel and the
T-DALI of the data channel based on the receiving time point
of the first control channel, the serving cell index corre-
sponding to the first control channel, and the CORESET
pool index.

[0276] The terminal device and the network device pro-
vided by the embodiments of the present disclosure may
implement the communication method in the method
embodiments and achieve a same technical effect. Descrip-
tion of the technical effect for the terminal device and the
network device may be referred to the corresponding
description in the method embodiments and will not be
repeated here.

[0277] Embodiments of the present disclosure further pro-
vide a computer readable storage medium including com-
puter instructions. When the computer instructions are run
on a computer, the computer may be caused to perform
various processes of the terminal device in the method
embodiments described above.

[0278] Embodiments of the present disclosure further pro-
vide a computer readable storage medium including com-
puter instructions. When the computer instructions are run
on a computer, the computer may be caused to perform
various processes of the network device in the method
embodiments described above.

[0279] Embodiments of the present disclosure further pro-
vide a computer program product including computer
instructions. When the computer program product is run on
a computer, the computer may be caused to execute com-
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puter instructions such that the computer performs the
various processes of the terminal device in the method
embodiments described above.

[0280] Embodiments of the present disclosure further pro-
vide a computer program product including computer
instructions. When the computer program product is run on
a computer, the computer executes the computer instructions
such that the computer performs various processes of the
network device in the method embodiments described
above.

[0281] Embodiments of the present disclosure further pro-
vide a chip, the chip is coupled with a memory in the
terminal device, such that when the chip is running, the chip
invokes program instructions stored in the memory, causing
the terminal device to perform various processes of the
terminal device in the method embodiments described
above.

[0282] Embodiments of the present disclosure further pro-
vide a chip. The chip is coupled with a memory in the
network device, such that when the chip is running, the chip
invokes program instructions stored in the memory, causing
the network device to perform various processes of the
network device in the method embodiments described
above.

[0283] The above embodiments may be implemented as a
whole or in part by software, hardware, firmware, or any
combination thereof. When implemented by software, the
entire or a part of the embodiments may be implemented in
a form of a computer program product. The computer
program product includes one or more computer instruc-
tions. When the computer instructions are loaded and
executed on a computer, all or a part of the processes or
functions of the embodiments of the present disclosure may
be generated. The computer may be a general purpose
computer, a specialized computer, a computer network, or
other programmable device. The computer instructions may
be stored in a computer readable storage medium or trans-
mitted from one computer readable storage medium to
another computer readable storage medium. For example,
the computer instructions may be transmitted from one
website site, one computer, one server, or one data center to
another website, another computer, another server, or
another data center, via wired transmission (such as via a
coaxial cable, fiber optic, a digital subscriber line (DSL)) or
wireless transmission (such as infrared, wireless, micro-
wave, and so on). The computer readable storage medium
may be any available medium that is stored in a computer or
a server including integration of one or more available
media, a data center, and other data storage devices. The
available medium can be a magnetic medium (such as a
floppy disk, a hard disk, a tape), an optical medium (such as
DVDs), or a semiconductor medium (such as a Solid State
Disk (SSD)), and so on.

[0284] The expressions “first”, “second”, “third”,
“fourth™, and so on (if present) in the specification, claims
and the accompanying drawings of the present disclosure are
used to distinguish similar objects and are not used to
describe a particular order or sequence. It shall be under-
stood that the data described in this way may be interchange-
able when appropriate, such that the embodiments described
herein may be implemented in an order other than the order
illustrated or described herein. In addition, the expressions
“including”, “having”, and any variations thereof, are
intended to cover non-exclusive inclusion. For example, a



US 2022/0386339 Al

process, a method, a system, a product, or an apparatus
including a series of operations or units is not limited to the
operations or units that are clearly listed, and may include
operations or units that are not clearly listed or are inherent
to the process, the method, the product, or the device.

What is claimed is:

1. A communication method, comprising:

determining one first control channel from a plurality of
control channels scheduling a same data channel; and

determining, based on the first control channel, at least
one of:

a physical uplink control channel (PUCCH) resource that
carries a hybrid automatic repeat request (HARQ)
feedback information of the data channel, a location of
the HARQ feedback information of the data channel in
a HARQ code book, or a resource of the data channel.

2. The method according to claim 1, wherein association
relationships between the plurality of control channels are
configured in advance by a network device, and the asso-
ciation relationships between the plurality of control chan-
nels are configured to indicate that the plurality of control
channels schedule the same data channel.

3. A terminal device, comprising: a processing module,
configured to:

determine a first control channel from a plurality of
control channels scheduling a same data channel; and

determine, based on the first control channel, at least one
of the following:

a PUCCH resource carrying HARQ feedback information
of the data channel, a location of the HARQ feedback
information of the data channel in a HARQ code book,
or a resource of the data channel.

4. The terminal device according to claim 3, wherein
association relationships between the plurality of control
channels are configured in advance by a network device, and
the association relationships between the plurality of control
channels are configured to indicate that the plurality of
control channels schedule the same data channel.

5. The terminal device according to claim 4, wherein,

the processing module is further configured to detect at
least one control channel and determine the plurality of
control channels based on the association relationships
between the at least one control channel and other
control channels; and

the plurality of control channels comprise: the at least one
control channel and other control channels scheduling
the same data channel as the at least one control
channel.

6. The terminal device according to claim 3, wherein the
first control channel is a control channel of the plurality of
control channels and designated from all control channels
associated with a first identifier.

7. The terminal device according to claim 6, wherein the
first identifier comprises: a largest identifier of all identifiers
associated with the plurality of control channels or a small-
est identifier of all identifiers associated with the plurality of
control channels.

8. The terminal device according to claim 3, wherein the
first control channel is the k-th control channel in an
ordering result, the ordering result is obtained by placing
candidate control channels based on detection time points of
the candidate control channels, and the k is an integer greater
than or equal to 1; and
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the candidate control channels are the plurality of control
channels, or the candidate control channels are all
control channels, which are associated with a first
identifier and are part of the plurality of control chan-
nels.

9. The terminal device according to claim 6, wherein the
first identifier is determined by one of the following ways:
predetermined based on a standard; dynamically indicated
by a network device; semi-statically indicated by the net-
work device; or statically indicated by the network device.

10. The terminal device according to claim 6, wherein
types of identifiers associated with the plurality of control
channels comprise at least one of: a CORESET pool index;
a CORESET ID; a TCI state ID; a search space ID; or a first
CCE index.

11. The terminal device according to claim 3, wherein the
processing module 201 is configured to:

determine a C-DAI of the data channel and a T-DAI of the
data channel based on the first control channel; or

determine the location of the HARQ feedback informa-
tion of the data channel in the HARQ code book based
on the C-DAI of the data channel and the T-DAI of the
data channel.

12. A network device, comprising a processing module,

configured to:

schedule a same data channel through a plurality of
control channels; and

determine one first control channel from the plurality of
control channels, and determine a PUCCH resource
carrying HARQ feedback information of the data chan-
nel based on the first control channel.

13. The network device according to claim 12, further

comprising:

a sending module, configured to configure in advance
association relationships between the plurality of con-
trol channels for a terminal device, wherein the asso-
ciation relationships between the plurality of control
channels are configured to indicate that the plurality of
control channels schedule the same data channel.

14. The network device according to claim 12, wherein
the first control channel is a control channel of the plurality
of control channels and designated from all control channels
associated with a first identifier.

15. The network device according to claim 14, wherein
the first identifier comprises: a largest identifier of all
identifiers associated with the plurality of control channels
or a smallest identifier of all identifiers associated with the
plurality of control channels.

16. The network device according to claim 12, wherein
the first control channel is the k-th control channel in an
ordering result, the ordering result is obtained by placing
candidate control channels based on detection time points of
the candidate control channels, and the k is an integer greater
than or equal to 1; and

the candidate control channels are the plurality of control
channels, or the candidate control channels are all
control channels, which are associated with a first
identifier and are part of the plurality of control chan-
nels.

17. The network device according to claim 14, wherein
the first identifier is determined by one of the following
ways:

predetermined based on a standard; or configured by the
network device.
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18. The network device according to claim 14, further
comprising: a sending module, configured to indicate the
first identifier, a second identifier, and a third identifier to a
terminal device by one of following ways:

dynamically indicated by the network device; semi-stati-

cally indicated by the network device; or statically
indicated by the network device.

19. The network device according to claim 14, wherein
types of identifiers associated with the plurality of control
channels comprise at least one of: a CORESET pool index;
a CORESET ID; a TCI state ID; a search space ID; or a first
CCE index.

20. The network device according to claim 12, wherein
the processing module is further configured to determine a
C-DALI of the data channel and a T-DAI of the data channel
based on a receiving time point of the first control channel,
a serving cell index corresponding to the first control chan-
nel, and a CORESET pool index.

#* #* #* #* #*
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