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UPLINK CHANNEL MULTIPLEXING METHOD AND DEVICE, AND

TERMINAL

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] This application is based upon and claims priority to Chinese Patent

Application No. 202010267840.X, filed on April 8, 2020, and the disclosure of which is

hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] The present disclosure relates to the field of communication technologies, and

in particular, to a method and device for uplink channel multiplexing, and a terminal.

BACKGROUND

[ 0003] In Release 15 (R15), the multiplexing mechanism of a Physical Uplink Control

Channel (PUCCH) and a Physical Uplink Shared Channel (PUSCH) includes the

following.

[ 0004] 1. A processing timeline is determined. That is to say, in all overlapping

PUCCH(s) and PUSCH(s), the earliest PUCCH or PUSCH is found, a first symbol S0 is

required to guarantee that a Physical Downlink Shared Channel (PDSCH) (if any) is

processed, release (if any) of Semi-Persistent Scheduling (SPS) is processed, the PUSCH

(if any) is processed, and a Channel State Information (CSI) report (if any) is processed.

If the processing timeline is not satisfied, it is determined as an error.

[ 0005] 2. A PUCCH resource set Q is constructed, and at least one PUCCH/PUSCH

resource is selected according to a certain rule.

[ 0006] 3. The content that is required to be multiplexed in the selected
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PUCCH(s)/PUSCH(s) resource is determined. If the limitation of the maximum bitrate of

the PUCCH(s)/PUSCH(s) is not satisfied, low-priority Uplink Control Information (UCI),

such as CSI part 2, is discarded.

[ 0007] An Release 16 (R16) eURLLC topic includes content of intra-UE multiplexing

(multiplexing between terminals), that is, a multiplexing method in which the same

terminal includes not only an Enhanced Mobile Broadband (eMBB) service but also an

Ultra-reliable and Low Latency Communications service. Taking multiplexing of eMBB

Hybrid Automatic Repeat Request ACK (HARQ-ACK) and URLLC HARQ-ACK as an

example, the following options are available.

[ 0008] If the eMBB HARQ-ACK (that is, low priority) conflicts with the URLLC

(that is, high priority) HARQ-ACK, the following options can be selected:

[ 0009] Option 1: disabling The eMBB HARQ-ACK.

[ 0010] Option 2: if a multiplexing rule is satisfied, multiplexing eMBB HARQ-ACK

and URLLC HARQ-ACK ; otherwise, discarding the eMBB HARQ-ACK.

[ 0011] In the prior art, there are at least the following problems.

[ 0012] Problem 1: in R15, during the uplink multiplexing, determination of the

processing timeline is not suitable for the scenario of intra-UE multiplexing. As shown in

FIG. 1, the processing time of the URLLC HARQ-ACK is shorter than the processing

time of the eMBB HARQ-ACK. If A the rule of R15 is used, the processing timeline is

determined to be unsatisfied, which is an error situation.

[ 0013] Problem 2: the HARQ-ACK of URLLC has higher latency and reliability

requirements than the eMBB HARQ-ACK. Therefore, as shown in FIG. 2, the latency

and reliability requirements of the URLLC HARQ-ACK cannot be satisfied after

multiplexing the URLLC HARQ-ACK and the eMBB HARQ-ACK according to the rule

of R15.

SUMMARY
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[ 0014] The present disclosure provides a method and device for uplink channel

multiplexing, and a terminal. By means of determining processing timelines for different

services respectively, removing the PUCCH resource that does not satisfy the processing

timelines or latency from a PUCCH resource set and coding different uplink services

respectively, error can be avoided, the processing case that a base station cannot control a

terminal can be avoided, and the latency and reliability requirements of URLLC services

can also be satisfied, thereby improving system spectral efficiency.

[ 0015] In order to resolve the above technical problem, embodiments of the present

disclosure provide the following solutions.

[ 0016] A method for uplink channel multiplexing is applied to a terminal and includes

the following operation.

[ 0017] When a terminal would transmit multiple overlapping Physical Uplink Control

Channels (PUCCHs) and/or Physical Uplink Shared Channels (PUSCHs) in a same slot

or sub-slot, if one of the PUCCH transmissions or PUSCH transmissions is in response to

a Downlink Control Information (DCI) format detected by the terminal, expecting, by the

terminal, that a start symbol S0 of an earliest PUCCH or PUSCH among the overlapping

PUCCHs and/or PUSCHs satisfies a first condition.

[ 0018] Optionally, the first condition satisfied by the start symbol S0 of the earliest

PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs includes at least

one of the following.

[ 0019] S0 is not before a first symbol, a Cyclic Prefix (CP) of the first symbol starts at

a first time after a last symbol of any corresponding PDSCH, and Hybrid Automatic

Repeat reQuest-ACK (HARQ-ACK) corresponding to the any corresponding PDSCH

has a same first priority index; and/or S0 is not before a second symbol, a CP of the

second symbol starts at a second time after the last symbol of any corresponding PDSCH,

and the HARQ-ACK corresponding to the any corresponding PDSCH has a same second

priority index.

[ 0020] S0 is not before a third symbol, a CP of the third symbol starts at a third time

after a last symbol of any Semi-Persistent Scheduling (SPS) PDSCH release, and an
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HARQ-ACK corresponding to the any SPS PDSCH release has the same first priority

index; and/or S0 is not before a fourth symbol, a CP of the fourth symbol starts at a

fourth time after the last symbol of any SPS PDSCH release, and the HARQ-ACK

corresponding to the any SPS PDSCH release has the same second priority index.

[ 0021] When there is no aperiodic Channel State Information (CSI) report multiplexed

in a PUSCH in the overlapping PUCCHs and/or PUSCHs, S0 is not before a fifth

symbol, a CP of the fifth symbol starts at a fifth time after a last symbol of any PDCCH

with a DCI format that carries and scheduling an overlapping PUSCH and any PDCCH

that schedules the PDSCH or SPS PDSCH release, the HARQ-ACK of the PDSCH or the

SPS PDSCH release is in an overlapping PUCCH and has the same first priority index,

and the any PUSCH has the same first priority index; and/or S0 is not before a sixth

symbol, a CP of the sixth symbol starts at a sixth time after the last symbol of any

PDCCH with a DCI format scheduling an overlapping PUSCH and any PDCCH that

schedules the PDSCH or SPS PDSCH release, where the HARQ-ACK of the PDSCH or

the SPS PDSCH release is in an overlapping PUCCH and has the same second priority

index, and the any PUSCH has the same second priority index.

[ 0022] When there is an aperiodic CSI report multiplexed in a PUSCH in the

overlapping PUCCHs and/or PUSCHs, S0 is not before a seventh symbol, a CP of the

seventh symbol starts at a seventh time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any PDCCH that schedules the PDSCH or

SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS PDSCH release

is in an overlapping PUCCH and has the same first priority index, and the any PUSCH

has the same first priority index; and/or S0 is not before an eighth symbol, a CP of the

eighth symbol starts at an eighth time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any PDCCH that schedules the PDSCH or

SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS PDSCH release

is in an overlapping PUCCH and has the same second priority index, and the any PUSCH

has the same second priority index..

[ 0023] Optionally, the method for uplink channel multiplexing further includes the

following operations.
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[ 0024] A resource set is determined. The resource set includes resources for

transmitting the PUCCH in a single slot or sub-slot.

[ 0025] If the PUCCH resource cannot satisfy the first condition, the PUCCH resource

is removed from the resource set.

[ 0026] If the PUCCH resource cannot satisfy a first latency requirement, the PUCCH

resource is removed from the resource set.

[ 0027] If the PUCCH resource cannot satisfy a first reliability requirement, the

PUCCH resource is removed from the resource set.

[ 0028] Optionally, the operation of removing the PUCCH resource from the resource

set if the PUCCH resource cannot satisfy a first latency requirement includes the

following operation.

[ 0029] If an end symbol of the PUCCH resource is later than X symbols after an end

symbol of a first PUCCH resource, the PUCCH resource is removed from the resource

set, where X is an integer. The first PUCCH resource is a PUCCH resource that is

determined according to a high layer signaling and/or a physical layer control signaling

sent by a network device and carries UCI of the first priority index.

[ 0030] Optionally, X is predetermined, or configured by the network device by means

of the high layer signaling, or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer

signaling configuration.

[ 0031] Optionally, the operation of removing the PUCCH resource from the resource

set if the PUCCH resource cannot satisfy a first reliability requirement includes the

following operation.

[ 0032] In a case that a maximum bitrate of the PUCCH resource determined according

to the high layer signaling is higher than a maximum bitrate of the first PUCCH resource

by a first preset value, or the maximum bitrate of the PUCCH resource is higher than a

second preset value, removing the PUCCH resource from the resource set, wherein the



6

first PUCCH resource is a PUCCH resource that is determined according to at least one

of a high layer signaling or a physical layer control signaling sent by a network device

and carries UCI of a first priority index.

[ 0033] Optionally, at least one of the first preset value or the second preset value is

predetermined, or configured by a base station by means of the high layer signaling; or a

value, indicated by means of physical layer downlink control signaling, in a set

determined in a predetermined manner or by high layer signaling configuration.

[ 0034] Optionally, the method for uplink channel multiplexing further includes the

following operation.

[ 0035] Bitrates in theof the UCI of different priority indexes transmitted in the

PUCCH are determined and/or content transmitted on the PUCCH in the resource set is

determined.

[ 0036] Optionally, the operation of determining the bitrates of the UCI of different

priority indexes transmitted in the PUCCH includes the following operations.

[ 0037] The bitrate of UCI of the first priority index is determined to be: a lowest

maximum bitrate in the maximum bitrates of the PUCCH indicated according to

corresponding high layer configuration and/or physical layer downlink control

information, or a bitrate of the PUCCH in the resource set; and the bitrate of UCI of the

second priority index is determined to be: the lowest maximum bitrate in the maximum

bitrates of the PUCCH indicated according to the corresponding high layer configuration

and/or the physical layer downlink control information, or the bitrate of the PUCCH in

the resource set.

[ 0038] Optionally, the operation of determining the content transmitted in the PUCCH

in the resource set includes the following operations.

[ 0039] The PUCCH is required to transmit a first UCI set, in a case that a number of

bits that can be carried by the PUCCH resource, that is determined according to a number

of Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order

and bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI
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set, a minimum number of PRBs is determined to be a first number of PRBs according to

the number of bits of the first UCI set, the number of PRBs configured in the PUCCH,

and the modulation order and bitrate of the first UCI set, and the first UCI set is

transmitted by using the first number of PRBs.

[ 0040] In a case that the number of bits that can be carried by the PUCCH resource,

that is determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the UCI, is less than the number of bits of the first UCI

set, a second UCI set is transmitted. The second UCI set satisfies the following

conditions:

[ 0041] the second UCI set being a sub-set of the first UCI set, and

[ 0042] the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the second UCI set, being greater than or equal to the

number of bits of the second UCI set; and

[ 0043] the first UCI set comprising at least one of the following UCI:

[ 0044] a Hybrid Automatic Repeat Request-ACKnowledgement (HARQ-ACK), a

Scheduling Request (SR), a wide band Channel State Information (CSI) report, and a

sub-band CSI report of the first priority index, wherein a number of bits occupied by the

HARQ-ACK of the first priority index is , a number of bits occupied by the SR of

the first priority index is , and a numbers of bits occupied by each of the wideband

CSI report and the sub-band CSI report of the first priority index is ; and

[ 0045] a HARQ-ACK, an SR, a wideband CSI report, a sub-band CSI report, or a

Cyclic Redundancy Check (CRC) of the second priority index, wherein a number of bits

occupied by the HARQ-ACK of the second priority index is , a number of bits

occupied by the SR of the second priority index is , a numbers of bits occupied by

each of the wideband CSI report and the sub-band CSI report of the second priority index

is , and a number of bits occupied by the CRC of the second priority index is .

H ACKO 

H SRO 

H CSIO 

L ACKO 

L SRO 

L CSIO  CRCO
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[ 0046] Optionally, the operation of determining the second UCI set includes the

following operation.

[ 0047] UCI is selected from the first UCI set according to a first sequence, so as to

determine the second UCI set.

[ 0048] The first sequence comprises at least one of the following:

[ 0049] the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

[ 0050] the HARQ-ACK and the SR being selected in preference to the CSI when the

priority index is the same;

[ 0051] a first part of the CSI being selected in preference to a second part of the CSI

when the priority index is the same; or

[ 0052] one with a higher priority among the first part of the CSI and the second part of

the CSI being selected in preference when the priority index is the same.

[ 0053] An embodiment of the present disclosure further provides a method for uplink

channel multiplexing. The method is applied to a terminal and includes the following

operations.

[ 0054] A resource set is determined. The resource set includes a PUCCH resource for

transmitting a PUCCH in a single slot or sub-slot.

[ 0055] If the PUCCH resource cannot satisfy the first condition, the PUCCH resource

is removed from the resource set.

[ 0056] Or, if the PUCCH resource cannot satisfy a first latency requirement, the

PUCCH resource is removed from the resource set.

[ 0057] Or, if the PUCCH resource cannot satisfy a first reliability requirement, the

PUCCH resource is removed from the resource set.

[ 0058] Optionally, the operation of removing the PUCCH resource from the resource
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set if the PUCCH resource cannot satisfy a first latency requirement includes the

following operation.

[ 0059] In a case that an end symbol of the PUCCH resource is later than X symbols

after an end symbol of a first PUCCH resource, removing the PUCCH resource from the

resource set, wherein X is an integer, and the first PUCCH resource is a PUCCH resource

that is determined according to at least one of a high layer signaling or a physical layer

control signaling sent by a network device and carries Uplink Control Information (UCI)

of a first priority index.

[ 0060] Optionally, X is predetermined, or configured by the network device by means

of the high layer signaling, or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer

signaling configuration.

[ 0061] Optionally, the operation of, if the PUCCH resource cannot satisfy a first

reliability requirement, removing the PUCCH resource from the resource set includes the

following operation.

[ 0062] In a case that a maximum bitrate of the PUCCH resource determined according

to the high layer signaling is higher than a maximum bitrate of the first PUCCH resource

by a first preset value, or the maximum bitrate of the PUCCH resource is higher than a

second preset value, removing the PUCCH resource from the resource set, wherein the

first PUCCH resource is a PUCCH resource that is determined according to at least one

of a high layer signaling or a physical layer control signaling sent by a network device

and carries UCI of a first priority index.

[ 0063] Optionally, at least one of the first preset value or the second preset value is

predetermined, or configured by a base station by means of the high layer signaling; or a

value, indicated by means of physical layer downlink control signaling, in a set

determined in a predetermined manner or by high layer signaling configuration.

[ 0064] An embodiment of the present disclosure further provides a method for uplink

channel multiplexing. The method is applied to a terminal and includes the following

operations.
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[ 0065] Bitrates of the UCI of different priority indexes transmitted in the PUCCH are

determined and/or content transmitted in the PUCCH in a resource set is determined.

[ 0066] Optionally, the operation of determining the bitrates of the UCI of different

priority indexes transmitted in the PUCCH includes the following operations.

[ 0067] The bitrate of UCI of the first priority index is determined to be: a lowest

maximum bitrate in the maximum bitrates of the PUCCH indicated according to

corresponding high layer configuration and/or physical layer downlink control

information, or a bitrate of the PUCCH in the resource set; and the bitrate of UCI of the

second priority index is determined to be: the lowest maximum bitrate in the maximum

bitrates of the PUCCH indicated according to the corresponding high layer configuration

and/or the physical layer downlink control information, or the bitrate of the PUCCH in

the resource set.

[ 0068] Optionally, the operation of determining the content transmitted in the PUCCH

in the resource set includes the following operations.

[ 0069] The PUCCH is required to transmit a first UCI set, in a case that a number of

bits that can be carried by the PUCCH resource, that is determined according to a number

of Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order

and bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI

set, a minimum number of PRBs is determined to be a first number of PRBs according to

the number of bits of the first UCI set, the number of PRBs configured in the PUCCH,

and the modulation order and bitrate of the first UCI set, and the first UCI set is

transmitted by using the first number of PRBs.

[ 0070] In a case that the number of bits that can be carried by the PUCCH resource,

that is determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the UCI, is less than the number of bits of the first UCI

set, a second UCI set is transmitted. The second UCI set satisfies the following

conditions:

[ 0071] the second UCI set being a sub-set of the first UCI set, and
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[ 0072] the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the second UCI set, being greater than or equal to the

number of bits of the second UCI set; and

[ 0073] the first UCI set comprising at least one of the following UCI:

[ 0074] a HARQ-ACK, a Scheduling Request (SR), a wideband Channel State

Information (CSI) report, a sub-band CSI report, or a Cyclic Redundancy Check (CRC)

of the first priority index, wherein a number of bits occupied by the HARQ-ACK of the

first priority index is , a number of bits occupied by the SR of the first priority

index is , a number of bits occupied by each of the wideband CSI report and the

sub-band CSI report of the first priority index is , and a number of bits occupied by

the CRC of the first priority index is .

[ 0075] Optionally, the operation of determining the second UCI set includes the

following operation.

[ 0076] UCI is selected from the first UCI set according to a first sequence, so as to

determine the second UCI set.

[ 0077] The first sequence comprises at least one of the following:

[ 0078] the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

[ 0079] the HARQ-ACK and the SR being selected in preference to the CSI when the

priority index is the same;

[ 0080] a first part of the CSI being selected in preference to a second part of the CSI

when the priority index is the same; or

[ 0081] one with a higher priority among the first part of the CSI and the second part of

the CSI being selected in preference when the priority index is the same.

L ACKO 

L SRO 

L CSIO 

CRCO
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[ 0082] An embodiment of the present disclosure further provides a device for uplink

channel multiplexing. The device is applied to a terminal and includes a transceiving

module.

[ 0083] The transceiving module is configured such that when a terminal would

transmit multiple overlapping Physical Uplink Control Channels (PUCCHs) and/or

Physical Uplink Shared Channels (PUSCHs) in a same slot or sub-slot, if one of the

PUCCH transmissions or PUSCH transmissions is in response to a Downlink Control

Information (DCI) format detected by the terminal, the terminal expects that a start

symbol S0 of an earliest PUCCH or PUSCH among the overlapping PUCCHs and/or

PUSCHs satisfies a first condition.

[ 0084] An embodiment of the present disclosure further provides a terminal, including

a transceiver.

[ 0085] The transceiver is configured such that when a terminal would transmit

multiple overlapping Physical Uplink Control Channels (PUCCHs) and/or Physical

Uplink Shared Channels (PUSCHs) in a same slot or sub-slot, if one of the PUCCH

transmissions or PUSCH transmissions is in response to a Downlink Control Information

(DCI) format detected by the terminal, the terminal expects that a start symbol S0 of an

earliest PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs satisfies a

first condition.

[ 0086] An embodiment of the present disclosure further provides a device for uplink

channel multiplexing. The device is applied to a terminal and includes a transceiving

module.

[ 0087] The transceiving module is configured to determine a resource set, where the

resource set includes a PUCCH resource for transmitting thea PUCCH in a single slot or

sub-slot; and remove the PUCCH resource that does not satisfy a first condition or a first

latency requirement or a first reliability requirement from the resource set.

[ 0088] An embodiment of the present disclosure further provides a terminal, including

a processor.
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[ 0089] The processor is configured to determine a resource set, where the resource set

includes a PUCCH resource for transmitting thea PUCCH in a single slot or sub-slot; and

remove the PUCCH resource that does not satisfy a first condition or a first latency

requirement or a first reliability requirement from the resource set.

[ 0090] An embodiment of the present disclosure further provides a device for uplink

channel multiplexing. The device is applied to a terminal and includes a transceiving

module.

[ 0091] The transceiving module is configured to determine bitrates of UCI of different

priority indexes transmitted on PUCCH and/or determine content transmitted in the

PUCCH in a resource set.

[ 0092] An embodiment of the present disclosure further provides a terminal, including

a processor.

[ 0093] The processor is configured to determine bitrates of UCI of different priority

indexes transmitted on PUCCH and/or determine content transmitted in the PUCCH in a

resource set.

[ 0094] An embodiment of the present disclosure further provides a communication

device, including a processor and a memory storing a computer program. The computer

program, when operated by the processor, implements the method described above.

[ 0095] An embodiment of the present disclosure further provides a computer-readable

storage medium, including instructions. The instructions, when running in a computer,

cause a computer to performs the method described above.

[ 0096] The above solution of the present disclosure includes at least the following

beneficial effects.

[ 0097] According to the above solutions of the present disclosure, by means of

determining processing timelines for different services respectively, removing the

PUCCH resource that does not satisfy the processing timelines or latency from a PUCCH

resource set and coding different uplink services respectively, error can be avoided, the
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processing case that a base station cannot control a terminal can be avoided, and the

latency and reliability requirements of URLLC services can also be satisfied, thereby

improving system spectral efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0098] FIG. 1 is a schematic diagram of a scenario that the processing time of URLLC

HARQ-ACK is shorter than the processing time of eMBB HARQ-ACK during

multiplexing between terminals.

[ 0099] FIG. 2 is a schematic diagram of a scenario that HARQ-ACK of URLLC has a

higher latency and reliability requirements than eMBB HARQ-ACK during multiplexing

between terminals.

[ 00100] FIG. 3 is a schematic flowchart of a method for uplink channel multiplexing

according to an embodiment of the present disclosure.

[ 00101] FIG. 4 is a module block diagram of a device for uplink channel multiplexing

according to an embodiment of the present disclosure.

[ 00102] FIG. 5 is a schematic architecture diagram of a terminal according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[ 00103] Exemplary embodiments disclosed in the present disclosure are described in

more detail with reference to drawings. Although the exemplary embodiments of the

present disclosure are shown in the drawings, it should be understood that the present

disclosure may be implemented in various forms and should not be limited by the

embodiments described here. On the contrary, these embodiments are provided for more

thorough understanding of the present disclosure, and to fully convey a scope disclosed

in the embodiments of the present disclosure to a person skilled in the art.
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[ 00104] As shown in FIG. 3, an embodiment of the present disclosure provides a

method for uplink channel multiplexing. The method is applied to a terminal and

includes the following step.

[ 00105] At S31, when a terminal would (i.e., intends to, desires to, or is to) transmit

multiple overlapping Physical Uplink Control Channels (PUCCHs) and/or Physical

Uplink Shared Channels (PUSCHs) in a same slot or sub-slot, if one of the PUCCH

transmissions or PUSCH transmissions is in response to a Downlink Control Information

(DCI) format detected by the terminal, expecting, by the terminal, that a start symbol S0

of an earliest PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs

satisfies a first condition. The first condition here may be a processing timeline condition.

[ 00106] In this embodiment of the present disclosure, a start symbol S0 of the earliest

PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs is made to satisfy

the first condition, and accordingly, error can be avoided, the case that a base station

cannot control a terminal can be avoided, and latency and reliability requirements of a

URLLC service can be satisfied, thereby improving system spectral efficiency.

[ 00107] In an optional embodiment of the present disclosure, the first condition

satisfied by the start symbol S0 of the earliest PUCCH or PUSCH among the overlapping

PUCCHs and/or PUSCHs includes at least one of the following.

[ 00108] 1) S0 is not before a first symbol, a Cyclic Prefix (CP) of the first symbol starts

at a first time after a last symbol of any corresponding PDSCH, and Hybrid Automatic

Repeat reQuest-ACK (HARQ-ACK) corresponding to the any corresponding PDSCH

has a same first priority index; and/or S0 is not before a second symbol, a CP of the

second symbol starts at a second time after the last symbol of any corresponding PDSCH,

and the HARQ-ACK corresponding to the any corresponding PDSCH has a same second

priority index.

[ 00109] 2) S0 is not before a third symbol, a CP of the third symbol starts at a third

time after a last symbol of any Semi-Persistent Scheduling (SPS) PDSCH release, and an

HARQ-ACK corresponding to the any SPS PDSCH release has the same first priority

index; and/or S0 is not before a fourth symbol, a CP of the fourth symbol starts at a
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fourth time after the last symbol of any SPS PDSCH release, and the HARQ-ACK

corresponding to the any SPS PDSCH release has the same second priority index.

[ 00110] 3) When there is no aperiodic Channel State Information (CSI) report

multiplexed in a PUSCH in the overlapping PUCCHs and/or PUSCHs, S0 is not before a

fifth symbol, a CP of the fifth symbol starts at a fifth time after a last symbol of any

PDCCH with a DCI format that carries and scheduling an overlapping PUSCH and any

PDCCH that schedules the PDSCH or SPS PDSCH release, the HARQ-ACK of the

PDSCH or the SPS PDSCH release is in an overlapping PUCCH and has the same first

priority index, and the any PUSCH has the same first priority index; and/or S0 is not

before a sixth symbol, a CP of the sixth symbol starts at a sixth time after the last symbol

of any PDCCH with a DCI format scheduling an overlapping PUSCH and any PDCCH

that schedules the PDSCH or SPS PDSCH release, where the HARQ-ACK of the

PDSCH or the SPS PDSCH release is in an overlapping PUCCH and has the same

second priority index, and the any PUSCH has the same second priority index.

[ 00111] 4) When there is an aperiodic CSI report multiplexed in a PUSCH in the

overlapping PUCCHs and/or PUSCHs, S0 is not before a seventh symbol, a CP of the

seventh symbol starts at a seventh time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any PDCCH that schedules the PDSCH or

SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS PDSCH release

is in an overlapping PUCCH and has the same first priority index, and the any PUSCH

has the same first priority index; and/or S0 is not before an eighth symbol, a CP of the

eighth symbol starts at eighth time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any the PDCCH that schedules the

PDSCH or SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS

PDSCH release is in an overlapping PUCCH and has the same second priority index, and

the any PUSCH has the same second priority index.

[ 00112] In an optional embodiment of the present disclosure, the method for uplink

channel multiplexing may further include the following step.

[ 00113] At S32, a resource set is determined, and includes resources for transmitting

the PUCCH in a single slot or sub-slot; and PUCCH resources that do not satisfy a first
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condition or a first latency requirement or a first reliability requirement are removed from

the resource set.

[ 00114] In an optional embodiment of the present disclosure, the operation of removing

the PUCCH resources that do not satisfy a first condition or a first latency requirement or

a first reliability requirement from the resource set may include the following steps.

[ 00115] At S321, if the PUCCH resource cannot satisfy the first condition, the PUCCH

resource is removed from the resource set.

[ 00116] At S322, if the PUCCH resource cannot satisfy a first latency requirement, the

PUCCH resource is removed from the resource set.

[ 00117] At S323, if the PUCCH resource cannot satisfy a first reliability requirement,

the PUCCH resource is removed from the resource set.

[ 00118] In an optional embodiment of the present disclosure, S322 may include the

following operation.

[ 00119] If an end symbol of the PUCCH resource is later than X symbols after an end

symbol of a first PUCCH resource, the PUCCH resource is removed from the resource

set, where X is an integer. The first PUCCH resource is a PUCCH resource that is

determined according to a high layer signaling and/or a physical layer control signaling

sent by a network device and carries UCI of the first priority index. Optionally, X is

predetermined, or configured by the network device by means of the high layer signaling,

or a value, indicated by means of physical layer downlink control signaling, in a set

determined in a predetermined manner or by high layer signaling configuration.

[ 00120] In an optional embodiment of the present disclosure, S323 may include the

following operation.

[ 00121] In a case that a maximum bitrate of the PUCCH resource determined according

to the high layer signaling is higher than a maximum bitrate of the first PUCCH resource

by a first preset value, or the maximum bitrate of the PUCCH resource is higher than a

second preset value, removing the PUCCH resource from the resource set, wherein the
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first PUCCH resource is a PUCCH resource that is determined according to at least one

of a high layer signaling or a physical layer control signaling sent by a network device

and carries UCI of a first priority index. Optionally, at least one of the first preset value

or the second preset value is predetermined, or configured by a base station by means of

the high layer signaling; or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer

signaling configuration.

[ 00122] In an optional embodiment of the present disclosure, the method for uplink

channel multiplexing may further include the following step.

[ 00123] At S33, bitrates of the UCI of different priority indexes transmitted in the

PUCCH are determined and/or content transmitted in the PUCCH in the resource set is

determined. The UCI here may include SR HARQ-ACK and CSI.

[ 00124] Optionally, the operation of determining the bitrates of the UCI of different

priority indexes transmitted in the PUCCH includes the following operations.

[ 00125] The bitrate of UCI of the first priority index is determined to be: a lowest

maximum bitrate in the maximum bitrates of the PUCCH indicated according to

corresponding high layer configuration and/or physical layer downlink control

information, or a bitrate of the PUCCH in the resource set; and the bitrate of UCI of the

second priority index is determined to be: the lowest maximum bitrate in the maximum

bitrates of the PUCCH indicated according to the corresponding high layer configuration

and/or the physical layer downlink control information, or the bitrate of the PUCCH in

the resource set.

[ 00126] Optionally, the operation of determining the content transmitted in the PUCCH

in the resource set includes the following operations.

[ 00127] The PUCCH is required to transmit a first UCI set, in a case that a number of

bits that can be carried by the PUCCH resource, that is determined according to a number

of Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order

and bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI

set, a minimum number of PRBs is determined to be a first number of PRBs according to
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the number of bits of the first UCI set, the number of PRBs configured in the PUCCH,

and the modulation order and bitrate of the first UCI set, and the first UCI set is

transmitted by using the first number of PRBs.

[ 00128] In a case that the number of bits that can be carried by the PUCCH resource,

that is determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the UCI, is less than the number of bits of the first UCI

set, a second UCI set is transmitted. The second UCI set satisfies the following

conditions:

the second UCI set being a sub-set of the first UCI set, and

the number of bits that can be carried by the PUCCH resource, that is determined

according to the number of PRBs configured in the PUCCH and the modulation order and

bitrate of the second UCI set, being greater than or equal to the number of bits of the second

UCI set; and

the first UCI set comprising at least one of the following UCI:

a Hybrid Automatic Repeat Request-ACKnowledgement (HARQ-ACK), a Scheduling

Request (SR), a wide band Channel State Information (CSI) report, and a sub-band CSI report

of the first priority index, wherein a number of bits occupied by the HARQ-ACK of the first

priority index is , a number of bits occupied by the SR of the first priority index is

, and a numbers of bits occupied by each of the wideband CSI report and the sub-band

CSI report of the first priority index is ; and

a HARQ-ACK, an SR, a wideband CSI report, a sub-band CSI report, or a Cyclic

Redundancy Check (CRC) of the second priority index, wherein a number of bits occupied by

the HARQ-ACK of the second priority index is , a number of bits occupied by the SR

of the second priority index is , a numbers of bits occupied by each of the wideband CSI

report and the sub-band CSI report of the second priority index is , and a number of bits

occupied by the CRC of the second priority index is .
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[ 00129] The operation of determining the second UCI set includes the following

operation.

[ 00130] UCI is selected from the first UCI set according to a first sequence, so as to

determine the second UCI set.

[ 00131] The first sequence comprises at least one of the following:

[ 00132] the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

[ 00133] the HARQ-ACK and the SR being selected in preference to the CSI when the

priority index is the same;

[ 00134] a first part of the CSI being selected in preference to a second part of the CSI

when the priority index is the same; or

[ 00135] one with a higher priority among the first part of the CSI and the second part of

the CSI being selected in preference when the priority index is the same.

[ 00136] The first sequence includes the following execution sequences, for example.

[ 00137] 1) According to a sequence of priority from high to low, the first sequence may

be: first priority index HARQ-ACK/SR > first priority index CSI > second priority index

HARQ-ACK/SR > second priority index CSI part 1 > second priority index CSI part 2.

[ 00138] 2) According to a sequence of priority from high to low, the first sequence may

also be: first priority index HARQ-ACK/SR > second priority index HARQ-ACK/SR >

first priority index CSI > second priority index CSI part 1 > second priority index CSI

part 2.

[ 00139] The following content applies to both items 1) and 2). In CSI part 1 and CSI

part 2, selection is performed according to the sequence of priorities from high to low.

[ 00140] According to the above embodiments of the present disclosure, by means of

determining processing timelines for different services respectively, removing the

PUCCH resource that does not satisfy the processing timelines or latency from a PUCCH
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resource set and coding different uplink services respectively, error can be avoided, the

processing case that a base station cannot control a terminal can be avoided, and the

latency and reliability requirements of URLLC services can also be satisfied, thereby

improving system spectral efficiency.

[ 00141] As shown in FIG. 4, based on the above method, an embodiment of the present

disclosure further provides a device for uplink channel multiplexing 40, including a

transceiving module.

[ 00142] The transceiving module 41 is configured such that when a terminal would

transmit multiple overlapping Physical Uplink Control Channels (PUCCHs) and/or

Physical Uplink Shared Channels (PUSCHs) in a same slot or sub-slot, if one of the

PUCCH transmissions or PUSCH transmissions is in response to a Downlink Control

Information (DCI) format detected by the terminal, the terminal expects that a start

symbol S0 of an earliest PUCCH or PUSCH among the overlapping PUCCHs and/or

PUSCHs satisfies a first conditio.

[ 00143] Optionally, that the first condition satisfied by the start symbol S0 of the

earliest PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs includes at

least one of the following.

[ 00144] S0 is not before a first symbol, a Cyclic Prefix (CP) of the first symbol starts at

a first time after a last symbol of any corresponding PDSCH, and Hybrid Automatic

Repeat reQuest-ACK (HARQ-ACK) corresponding to the any corresponding PDSCH

has a same first priority index; and/or S0 is not before a second symbol, a CP of the

second symbol starts at a second time after the last symbol of any corresponding PDSCH,

and the HARQ-ACK corresponding to the any corresponding PDSCH has a same second

priority index.

[ 00145] S0 is not before a third symbol, a CP of the third symbol starts at a third time

after a last symbol of any Semi-Persistent Scheduling (SPS) PDSCH release, and an

HARQ-ACK corresponding to the any SPS PDSCH release has the same first priority

index; and/or S0 is not before a fourth symbol, a CP of the fourth symbol starts at a

fourth time after the last symbol of any SPS PDSCH release, and the HARQ-ACK
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corresponding to the any SPS PDSCH release has the same second priority index.

[ 00146] When there is no aperiodic Channel State Information (CSI) report multiplexed

in a PUSCH in the overlapping PUCCHs and/or PUSCHs, S0 is not before a fifth

symbol, a CP of the fifth symbol starts at a fifth time after a last symbol of any PDCCH

with a DCI format that carries and scheduling an overlapping PUSCH and any PDCCH

that schedules the PDSCH or SPS PDSCH release, the HARQ-ACK of the PDSCH or the

SPS PDSCH release is in an overlapping PUCCH and has the same first priority index,

and the any PUSCH has the same first priority index; and/or S0 is not before a sixth

symbol, a CP of the sixth symbol starts at a sixth time after the last symbol of any

PDCCH with a DCI format scheduling an overlapping PUSCH and any PDCCH that

schedules the PDSCH or SPS PDSCH release, where the HARQ-ACK of the PDSCH or

the SPS PDSCH release is in an overlapping PUCCH and has the same second priority

index, and the any PUSCH has the same second priority index.

[ 00147] When there is an aperiodic CSI report multiplexed in a PUSCH in the

overlapping PUCCHs and/or PUSCHs, S0 is not before a seventh symbol, a CP of the

seventh symbol starts at a seventh time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any PDCCH that schedules the PDSCH or

SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS PDSCH release

is in an overlapping PUCCH and has the same first priority index, and the any PUSCH

has the same first priority index; and/or S0 is not before an eighth symbol, a CP of the

eighth symbol starts at an eighth time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any the PDCCH that schedules the

PDSCH or SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS

PDSCH release is in an overlapping PUCCH and has the same second priority index, and

any PUSCH has the same second priority index.

[ 00148] Optionally, the device for uplink channel multiplexing 40 further includes a

first determination module.

[ 00149] The first determination module 42 is configured to determine a resource set,

where the resource set includes a Physical Uplink Control Channel (PUCCH) resource

for transmitting the PUCCH in a single slot or sub-slot; and remove the PUCCH resource
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from the resource set in at least one of the following cases: the PUCCH resource cannot

satisfy the first condition, the PUCCH resource cannot satisfy a first latency

requirement, or the PUCCH resource cannot satisfy a first reliability requirement.

[ 00150] Optionally, the step of removing the PUCCH resources that do not satisfy a

first condition or a first latency requirement or a first reliability requirement from the

resource set includes the following operations.

[ 00151] If the PUCCH resource cannot satisfy the first condition, the PUCCH resource

is removed from the resource set.

[ 00152] Or, if the PUCCH resource cannot satisfy a first latency requirement, the

PUCCH resource is removed from the resource set.

[ 00153] Or, if the PUCCH resource cannot satisfy a first reliability requirement, the

PUCCH resource is removed from the resource set.

[ 00154] Optionally, the operation of removing the PUCCH resource from the resource

set in the case that the PUCCH resource cannot satisfy a first latency requirement

includes the following operation.

[ 00155] In a case that an end symbol of the PUCCH resource is later than X symbols

after an end symbol of a first PUCCH resource, removing the PUCCH resource from the

resource set, wherein X is an integer, and the first PUCCH resource is a PUCCH resource

that is determined according to at least one of a high layer signaling or a physical layer

control signaling sent by a network device and carries Uplink Control Information (UCI)

of a first priority index.

[ 00156] Optionally, X is predetermined, or configured by the network device by means

of the high layer signaling, or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer

signaling configuration.

[ 00157] Optionally, the operation of removing the PUCCH resource from the resource

set in the case that the PUCCH resource cannot satisfy a first reliability requirement
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includes the following operation.

[ 00158] In a case that a maximum bitrate of the PUCCH resource determined according

to the high layer signaling is higher than a maximum bitrate of the first PUCCH resource

by a first preset value, or the maximum bitrate of the PUCCH resource is higher than a

second preset value, removing the PUCCH resource from the resource set, wherein the

first PUCCH resource is a PUCCH resource that is determined according to at least one

of a high layer signaling or a physical layer control signaling sent by a network device

and carries UCI of a first priority index.

[ 00159] Optionally, at least one of the first preset value or the second preset value is

predetermined, or configured by a base station by means of the high layer signaling; or a

value, indicated by means of physical layer downlink control signaling, in a set

determined in a predetermined manner or by high layer signaling configuration.

[ 00160] Optionally, the device for uplink channel multiplexing 40 further includes a

second determination module 43.

[ 00161] The second determination module 43 is configured to determine bitrates of the

UCI of different priority indexes transmitted in the PUCCH and/or determine content

transmitted in the PUCCH in the resource set.

[ 00162] Optionally, the operation of determining the bitrates of the UCI of different

priority indexes transmitted in the PUCCH includes the following operations.

[ 00163] The bitrate of UCI of the first priority index is determined to be: a lowest

maximum bitrate in the maximum bitrates of the PUCCH indicated according to

corresponding high layer configuration and/or physical layer downlink control

information, or a bitrate of the PUCCH in the resource set; and the bitrate of UCI of the

second priority index is determined to be: the lowest maximum bitrate in the maximum

bitrates of the PUCCH indicated according to the corresponding high layer configuration

and/or the physical layer downlink control information, or the bitrate of the PUCCH in

the resource set.

[ 00164] Optionally, the operation of determining the content transmitted in the PUCCH
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in the resource set includes the following operations.

[ 00165] The PUCCH is required to transmit a first UCI set, in a case that a number of

bits that can be carried by the PUCCH resource, that is determined according to a number

of Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order

and bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI

set, a minimum number of PRBs is determined to be a first number of PRBs according to

the number of bits of the first UCI set, the number of PRBs configured in the PUCCH,

and the modulation order and bitrate of the first UCI set, and the first UCI set is

transmitted by using the first number of PRBs.

[ 00166] In a case that the number of bits that can be carried by the PUCCH resource,

that is determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the UCI, is less than the number of bits of the first UCI

set, a second UCI set is transmitted. The second UCI set satisfies the following

conditions:

[ 00167] the second UCI set being a sub-set of the first UCI set, and

[ 00168] the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the second UCI set, being greater than or equal to the

number of bits of the second UCI set; and

[ 00169] the first UCI set comprising at least one of the following UCI:

[ 00170] a Hybrid Automatic Repeat Request-ACKnowledgement (HARQ-ACK), a

Scheduling Request (SR), a wide band Channel State Information (CSI) report, and a

sub-band CSI report of the first priority index, wherein a number of bits occupied by the

HARQ-ACK of the first priority index is , a number of bits occupied by the SR of

the first priority index is , and a numbers of bits occupied by each of the wideband

CSI report and the sub-band CSI report of the first priority index is ; and

[ 00171] a HARQ-ACK, an SR, a wideband CSI report, a sub-band CSI report, or a

H ACKO 

H SRO 
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Cyclic Redundancy Check (CRC) of the second priority index, wherein a number of bits

occupied by the HARQ-ACK of the second priority index is , a number of bits

occupied by the SR of the second priority index is , a numbers of bits occupied by

each of the wideband CSI report and the sub-band CSI report of the second priority index

is , and a number of bits occupied by the CRC of the second priority index is .

[ 00172] Optionally, the operation of determining the second UCI set includes the

following operation.

[ 00173] UCI is selected from the first UCI set according to a first sequence, so as to

determine the second UCI set.

[ 00174] The first sequence comprises at least one of the following:

[ 00175] the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

[ 00176] the HARQ-ACK and the SR being selected in preference to the CSI when the

priority index is the same;

[ 00177] a first part of the CSI being selected in preference to a second part of the CSI

when the priority index is the same; or

[ 00178] one with a higher priority among the first part of the CSI and the second part of

the CSI being selected in preference when the priority index is the same.

[ 00179] It is to be noted that, the device is the device corresponding to the above

method. All implementations in the above method embodiments are applicable to the

embodiments of the device, and can achieve the same technical effects. The device may

further includes a processing module 44. The processing module is configured to process

information that is processed by the transceiving module 41, the first determination

module 42 and the second determination module 43.

[ 00180] As shown in FIG. 5, an embodiment of the present disclosure further provides

a terminal 50, including a transceiver.
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[ 00181] The transceiver 51 is configured such that when a terminal would transmit

multiple overlapping Physical Uplink Control Channels (PUCCHs) and/or Physical

Uplink Shared Channels (PUSCHs) in a same slot or sub-slot, if one of the PUCCH

transmissions or PUSCH transmissions is in response to a Downlink Control Information

(DCI) format detected by the terminal, the terminal expects that a start symbol S0 of an

earliest PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs satisfies a

first conditio.

[ 00182] Optionally, that the first condition satisfied by the start symbol S0 of the

earliest PUCCH or PUSCH among the overlapping PUCCHs and/or PUSCHs includes at

least one of the following.

[ 00183] S0 is not before a first symbol, a Cyclic Prefix (CP) of the first symbol starts at

a first time after a last symbol of any corresponding PDSCH, and Hybrid Automatic

Repeat reQuest-ACK (HARQ-ACK) corresponding to the any corresponding PDSCH

has a same first priority index; and/or S0 is not before a second symbol, a CP of the

second symbol starts at a second time after the last symbol of any corresponding PDSCH,

and the HARQ-ACK corresponding to the any corresponding PDSCH has a same second

priority index.

[ 00184] S0 is not before a third symbol, a CP of the third symbol starts at a third time

after a last symbol of any Semi-Persistent Scheduling (SPS) PDSCH release, and an

HARQ-ACK corresponding to the any SPS PDSCH release has the same first priority

index; and/or S0 is not before a fourth symbol, a CP of the fourth symbol starts at a

fourth time after the last symbol of any SPS PDSCH release, and the HARQ-ACK

corresponding to the any SPS PDSCH release has the same second priority index.

[ 00185] When there is no aperiodic Channel State Information (CSI) report multiplexed

in a PUSCH in the overlapping PUCCHs and/or PUSCHs, S0 is not before a fifth

symbol, a CP of the fifth symbol starts at a fifth time after a last symbol of any PDCCH

with a DCI format that carries and scheduling an overlapping PUSCH and any PDCCH

that schedules the PDSCH or SPS PDSCH release, the HARQ-ACK of the PDSCH or the

SPS PDSCH release is in an overlapping PUCCH and has the same first priority index,

and the any PUSCH has the same first priority index; and/or S0 is not before a sixth
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symbol, a CP of the sixth symbol starts at a sixth time after the last symbol of any

PDCCH with a DCI format scheduling an overlapping PUSCH and any PDCCH that

schedules the PDSCH or SPS PDSCH release, where the HARQ-ACK of the PDSCH or

the SPS PDSCH release is in an overlapping PUCCH and has the same second priority

index, and the any PUSCH has the same second priority index.

[ 00186] When there is an aperiodic CSI report multiplexed in a PUSCH in the

overlapping PUCCHs and/or PUSCHs, S0 is not before a seventh symbol, a CP of the

seventh symbol starts at a seventh time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any PDCCH that schedules the PDSCH or

SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS PDSCH release

is in an overlapping PUCCH and has the same first priority index, and the any PUSCH

has the same first priority index; and/or S0 is not before an eighth symbol, a CP of the

eighth symbol starts at an eighth time after the last symbol of any PDCCH with a DCI

format scheduling an overlapping PUSCH and any the PDCCH that schedules the

PDSCH or SPS PDSCH release, where the HARQ-ACK of the PDSCH or the SPS

PDSCH release is in an overlapping PUCCH and has the same second priority index, and

any PUSCH has the same second priority index.

[ 00187] Optionally, the device for uplink channel multiplexing 50 further includes a

processor 52.

[ 00188] The processor 52 is configured to determine a resource set, where the resource

set includes a Physical Uplink Control Channel (PUCCH) resource for transmitting the

PUCCH in a single slot or sub-slot; and remove the PUCCH resource from the resource

set in at least one of the following cases: the PUCCH resource cannot satisfy the first

condition, the PUCCH resource cannot satisfy a first latency requirement, or the PUCCH

resource cannot satisfy a first reliability requirement.

[ 00189] Optionally, the step of removing the PUCCH resources that do not satisfy a

first condition or a first latency requirement or a first reliability requirement from the

resource set includes the following operations.

[ 00190] If the PUCCH resource cannot satisfy the first condition, the PUCCH resource
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is removed from the resource set.

[ 00191] Or, if the PUCCH resource cannot satisfy a first latency requirement, the

PUCCH resource is removed from the resource set.

[ 00192] Or, if the PUCCH resource cannot satisfy a first reliability requirement, the

PUCCH resource is removed from the resource set.

[ 00193] Optionally, the operation of removing the PUCCH resource from the resource

set in the case that the PUCCH resource cannot satisfy a first latency requirement

includes the following operation.

[ 00194] In a case that an end symbol of the PUCCH resource is later than X symbols

after an end symbol of a first PUCCH resource, removing the PUCCH resource from the

resource set, wherein X is an integer, and the first PUCCH resource is a PUCCH resource

that is determined according to at least one of a high layer signaling or a physical layer

control signaling sent by a network device and carries Uplink Control Information (UCI)

of a first priority index.

[ 00195] Optionally, X is predetermined, or configured by the network device by means

of the high layer signaling, or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer

signaling configuration.

[ 00196] Optionally, the operation of removing the PUCCH resource from the resource

set in the case that the PUCCH resource cannot satisfy a first reliability requirement

includes the following operation.

[ 00197] In a case that a maximum bitrate of the PUCCH resource determined according

to the high layer signaling is higher than a maximum bitrate of the first PUCCH resource

by a first preset value, or the maximum bitrate of the PUCCH resource is higher than a

second preset value, removing the PUCCH resource from the resource set, wherein the

first PUCCH resource is a PUCCH resource that is determined according to at least one

of a high layer signaling or a physical layer control signaling sent by a network device

and carries UCI of a first priority index.
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[ 00198] Optionally, at least one of the first preset value or the second preset value is

predetermined, or configured by a base station by means of the high layer signaling; or a

value, indicated by means of physical layer downlink control signaling, in a set

determined in a predetermined manner or by high layer signaling configuration.

[ 00199] Optionally, the processor 52 is further configured to determine bitrates of the

UCI of different priority indexes transmitted in the PUCCH and/or determine content

transmitted in the PUCCH in the resource set.

[ 00200] Optionally, the operation of determining the bitrates of the UCI of different

priority indexes transmitted in the PUCCH includes the following operations.

[ 00201] The bitrate of UCI of the first priority index is determined to be: a lowest

maximum bitrate in the maximum bitrates of the PUCCH indicated according to

corresponding high layer configuration and/or physical layer downlink control

information, or a bitrate of the PUCCH in the resource set; and the bitrate of UCI of the

second priority index is determined to be: the lowest maximum bitrate in the maximum

bitrates of the PUCCH indicated according to the corresponding high layer configuration

and/or the physical layer downlink control information, or the bitrate of the PUCCH in

the resource set.

[ 00202] Optionally, the operation of determining the content transmitted in the PUCCH

in the resource set includes the following operations.

[ 00203] The PUCCH is required to transmit a first UCI set, in a case that a number of

bits that can be carried by the PUCCH resource, that is determined according to a number

of Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order

and bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI

set, a minimum number of PRBs is determined to be a first number of PRBs according to

the number of bits of the first UCI set, the number of PRBs configured in the PUCCH,

and the modulation order and bitrate of the first UCI set, and the first UCI set is

transmitted by using the first number of PRBs.

[ 00204] In a case that the number of bits that can be carried by the PUCCH resource,

that is determined according to the number of PRBs configured in the PUCCH and the
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modulation order and bitrate of the UCI, is less than the number of bits of the first UCI

set, a second UCI set is transmitted. The second UCI set satisfies the following

conditions:

[ 00205] the second UCI set being a sub-set of the first UCI set, and

[ 00206] the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the second UCI set, being greater than or equal to the

number of bits of the second UCI set; and

[ 00207] the first UCI set comprising at least one of the following UCI:

[ 00208] a Hybrid Automatic Repeat Request-ACKnowledgement (HARQ-ACK), a

Scheduling Request (SR), a wide band Channel State Information (CSI) report, and a

sub-band CSI report of the first priority index, wherein a number of bits occupied by the

HARQ-ACK of the first priority index is , a number of bits occupied by the SR of

the first priority index is , and a numbers of bits occupied by each of the wideband

CSI report and the sub-band CSI report of the first priority index is ; and

[ 00209] a HARQ-ACK, an SR, a wideband CSI report, a sub-band CSI report, or a

Cyclic Redundancy Check (CRC) of the second priority index, wherein a number of bits

occupied by the HARQ-ACK of the second priority index is , a number of bits

occupied by the SR of the second priority index is , a numbers of bits occupied by

each of the wideband CSI report and the sub-band CSI report of the second priority index

is , and a number of bits occupied by the CRC of the second priority index is .

[ 00210] Optionally, the operation of determining the second UCI set includes the

following operation.

[ 00211] UCI is selected from the first UCI set according to a first sequence, so as to

determine the second UCI set.

H ACKO 

H SRO 

H CSIO 

L ACKO 

L SRO 

L CSIO  CRCO
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[ 00212] The first sequence comprises at least one of the following:

[ 00213] the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

[ 00214] the HARQ-ACK and the SR being selected in preference to the CSI when the

priority index is the same;

[ 00215] a first part of the CSI being selected in preference to a second part of the CSI

when the priority index is the same; or

[ 00216] one with a higher priority among the first part of the CSI and the second part of

the CSI being selected in preference when the priority index is the same.

[ 00217] It is to be noted that, all implementations in the above method are applicable to

the embodiments of the terminal, and can achieve the same technical effects. The

terminal may further include a memory 53, the transceiver 51 and the processor 52. The

transceiver 51 may be connected to the memory 53 by means of a bus interface. The

function of the transceiver 51 may be implemented by the processor 52. The function of

the processor 52 may also be implemented by the transceiver 51.

[ 00218] An embodiment of the present disclosure further provides a method for uplink

channel multiplexing. The method is applied to a terminal and includes the following

operation.

[ 00219] A resource set is determined, and includes a Physical Uplink Control Channel

(PUCCH) resource for transmitting the PUCCH in a single slot or sub-slot; and PUCCH

resource that does not satisfy a first condition or a first latency requirement or a first

reliability requirement is removed from the resource set.

[ 00220] Optionally, the operation of removing the PUCCH resource that does not

satisfy a first condition or a first latency requirement or a first reliability requirement

from the resource set includes the following operations.

[ 00221] If the PUCCH resource cannot satisfy the first condition, the PUCCH resource

is removed from the resource set.
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[ 00222] Or, if the PUCCH resource cannot satisfy a first latency requirement, the

PUCCH resource is removed from the resource set.

[ 00223] Or, if the PUCCH resource cannot satisfy a first reliability requirement, the

PUCCH resource is removed from the resource set.

[ 00224] Optionally, the operation of removing the PUCCH resource from the resource

set in the case that the PUCCH resource cannot satisfy a first latency requirement

includes the following operation.

[ 00225] In a case that an end symbol of the PUCCH resource is later than X symbols

after an end symbol of a first PUCCH resource, removing the PUCCH resource from the

resource set, wherein X is an integer, and the first PUCCH resource is a PUCCH resource

that is determined according to at least one of a high layer signaling or a physical layer

control signaling sent by a network device and carries Uplink Control Information (UCI)

of a first priority index.

[ 00226] Optionally, X is predetermined, or configured by the network device by means

of the high layer signaling, or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer

signaling configuration.

[ 00227] Optionally, the operation of removing the PUCCH resource from the resource

set in the case that the PUCCH resource cannot satisfy a first reliability requirement

includes the following operation.

[ 00228] In a case that a maximum bitrate of the PUCCH resource determined according

to the high layer signaling is higher than a maximum bitrate of the first PUCCH resource

by a first preset value, or the maximum bitrate of the PUCCH resource is higher than a

second preset value, removing the PUCCH resource from the resource set, wherein the

first PUCCH resource is a PUCCH resource that is determined according to at least one

of a high layer signaling or a physical layer control signaling sent by a network device

and carries UCI of a first priority index.

[ 00229] Optionally, at least one of the first preset value or the second preset value is
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predetermined, or configured by a base station by means of the high layer signaling; or a

value, indicated by means of physical layer downlink control signaling, in a set

determined in a predetermined manner or by high layer signaling configuration.

[ 00230] An embodiment of the present disclosure further provides a device for uplink

channel multiplexing. The device is applied to a terminal and includes a determination

module.

[ 00231] The determination module is configured to determine a resource set, where the

resource set includes a PUCCH resource for transmitting the PUCCH in a single slot or

sub-slot; and remove PUCCH resource that does not satisfy a first condition or a first

latency requirement or a first reliability requirement from the resource set.

[ 00232] It is to be noted that, the device is the device corresponding to the above

method. All implementations in the above method embodiments are applicable to the

embodiments of the device, and can achieve the same technical effects.

[ 00233] An embodiment of the present disclosure further provides a terminal, including

a processor.

[ 00234] The processor is configured to determine a resource set, where the resource set

includes a PUCCH resource for transmitting the PUCCH in a single slot or sub-slot; and

remove PUCCH resource that does not satisfy a first condition or a first latency

requirement or a first reliability requirement from the resource set.

[ 00235] It is to be noted that, the terminal is a terminal corresponding to the above

method. All implementations in the above method are applicable to the embodiments of

the terminal, and can achieve the same technical effects.

[ 00236] An embodiment of the present disclosure further provides a method for uplink

channel multiplexing. The method is applied to a terminal and includes the following

operation.

[ 00237] Bitrates of the UCI of different priority indexes transmitted in the PUCCH are

determined and/or content transmitted in the PUCCH in the resource set is determined.



35

[ 00238] Optionally, the operation of determining the bitrates of the UCI of different

priority indexes transmitted in the PUCCH includes the following operations.

[ 00239] A bitrate of UCI of a first priority index is determined to be: a lowest

maximum bitrate in the maximum bitrates of the PUCCH indicated according to

corresponding high layer configuration and/or physical layer downlink control

information, or a bitrate of the PUCCH in the resource set; and a bitrate of UCI of a

second priority index is determined to be: the lowest maximum bitrate in the maximum

bitrates of the PUCCH indicated according to the corresponding high layer configuration

and/or the physical layer downlink control information, or the bitrate of the PUCCH in

the resource set.

[ 00240] Optionally, the operation of determining the content transmitted in the PUCCH

in the resource set includes the following operations.

[ 00241] The PUCCH is required to transmit a first UCI set, in a case that a number of

bits that can be carried by the PUCCH resource, that is determined according to a number

of Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order

and bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI

set, a minimum number of PRBs is determined to be a first number of PRBs according to

the number of bits of the first UCI set, the number of PRBs configured in the PUCCH,

and the modulation order and bitrate of the first UCI set, and the first UCI set is

transmitted by using the first number of PRBs.

[ 00242] In a case that the number of bits that can be carried by the PUCCH resource,

that is determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the UCI, is less than the number of bits of the first UCI

set, transmitting a second UCI set, wherein the second UCI set satisfies the following

conditions:

[ 00243] the second UCI set being a sub-set of the first UCI set, and

[ 00244] the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the

modulation order and bitrate of the second UCI set, being greater than or equal to the
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number of bits of the second UCI set; and

[ 00245] the first UCI set comprising at least one of the following UCI:

[ 00246] a Hybrid Automatic Repeat Request-ACKnowledgement (HARQ-ACK), a

Scheduling Request (SR), a wide band Channel State Information (CSI) report, and a

sub-band CSI report of the first priority index, wherein a number of bits occupied by the

HARQ-ACK of the first priority index is , a number of bits occupied by the SR of

the first priority index is , and a numbers of bits occupied by each of the wideband

CSI report and the sub-band CSI report of the first priority index is ; and

[ 00247] a HARQ-ACK, an SR, a wideband CSI report, a sub-band CSI report, or a

Cyclic Redundancy Check (CRC) of the second priority index, wherein a number of bits

occupied by the HARQ-ACK of the second priority index is , a number of bits

occupied by the SR of the second priority index is , a numbers of bits occupied by

each of the wideband CSI report and the sub-band CSI report of the second priority index

is , and a number of bits occupied by the CRC of the second priority index is .

[ 00248] Optionally, the operation of determining the second UCI set includes the

following operation.

[ 00249] UCI is selected from the first UCI set according to a first sequence, so as to

determine the second UCI set.

[ 00250] The first sequence comprises at least one of the following.

[ 00251] the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

[ 00252] the HARQ-ACK and the SR being selected in preference to the CSI when the

priority index is the same;

[ 00253] a first part of the CSI being selected in preference to a second part of the CSI

when the priority index is the same; or

H ACKO 

H SRO 

H CSIO 

L ACKO 

L SRO 

L CSIO  CRCO
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[ 00254] one with a higher priority among the first part of the CSI and the second part of

the CSI being selected in preference when the priority index is the same.

[ 00255] It is to be noted that, the device is the device corresponding to the above

method. All implementations in the above method embodiments are applicable to the

embodiments of the device, and can achieve the same technical effects.

[ 00256] An embodiment of the present disclosure further provides a device for uplink

channel multiplexing. The device is applied to a terminal and includes a processor.

[ 00257] The processor is configured to determine bitrates of UCI of different priority

indexes transmitted on PUCCH and/or determine content transmitted in the PUCCH in a

resource set.

[ 00258] An embodiment of the present disclosure further provides a terminal, including

a processor.

[ 00259] The processor is configured to determine bitrates of UCI of different priority

indexes transmitted on PUCCH and/or determine content transmitted in the PUCCH in a

resource set.

[ 00260] It is to be noted that, the terminal is the terminal corresponding to the above

method. All implementations in the above method are applicable to the embodiments of

the terminal, and can achieve the same technical effects.

[ 00261] An embodiment of the present disclosure further provides a communication

device, including a processor and a memory storing a computer program. When the

computer program is operated by the processor, the method described above is executed.

All implementations in the above method are applicable to the embodiments of the

terminal, and can achieve the same technical effects.

[ 00262] An embodiment of the present disclosure further provides a computer-readable

storage medium, including instructions. When the instruction is run in a computer, the

computer performs the method described above. All implementations in the above

method are applicable to the embodiments of the terminal, and can achieve the same
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technical effects.

[ 00263] According to the above embodiments of the present disclosure, by means of

determining processing timelines for different services respectively, removing the

PUCCH resource that does not satisfy the processing timelines or latency from a PUCCH

resource set and coding different uplink services respectively, error can be avoided, the

processing case that a base station cannot control a terminal can be avoided, and the

latency and reliability requirements of URLLC services can also be satisfied, thereby

improving system spectral efficiency.

[ 00264] Those of ordinary skill in the art may realize that the units and algorithm steps

of each example described in combination with the embodiments disclosed in the

disclosure may be implemented by electronic hardware or a combination of computer

software and the electronic hardware. Whether these functions are executed in a

hardware or software manner depends on specific applications and design constraints of

the technical solutions. Professionals may realize the described functions for each

specific application by use of different methods, but such implementation shall fall

within the scope of the present disclosure.

[ 00265] Those skilled in the art may clearly learn about that specific working processes

of the system, device, and units described above may refer to the corresponding

processes in the above method embodiments and will not be elaborated herein for ease

and briefness of description.

[ 00266] In the embodiments provided by the present disclosure, it is to be understood

that the disclosed device and method may be implemented in other ways. For example,

the device embodiment described above is only schematic, and for example, division of

the units is only logic function division, and other division manners may be adopted

during practical implementation. For another example, a plurality of units or components

may be combined or integrated into another system, or some characteristics may be

neglected or not executed. In addition, the displayed or discussed mutual coupling or

direct coupling or communication connection may be indirect coupling or

communication connection through some interfaces, devices or units, and may be in

electrical, mechanical or other forms.
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[ 00267] The units described as separate components may or may not be physically

separated. The components displayed as units may or may not be physical units, that is,

the components may be located in one place, or may be distributed on the plurality of

network units. Part or all of the units may be selected according to actual requirements to

achieve the purposes of the solutions of this embodiment.

[ 00268] In addition, the functional units in the various embodiments of the present

disclosure may be integrated into one processing unit, or each unit may exist alone

physically, or two or more than two units may be integrated into one unit.

[ 00269] If the function is implemented in the form of the software functional unit and

sold or used as an independent product, it can be stored in the computer readable storage

medium. Based on this understanding, the technical solutions of the present disclosure

essentially or the parts that contribute to the prior art, or part of the technical solutions

can be embodied in the form of a software product. The computer software product is

stored in a storage medium, including a plurality of instructions for causing a computer

device (which may be a personal computer, a server, or a network device, and the like) to

execute all or part of the steps of the method described in the various embodiments of the

present disclosure. The foregoing storage medium includes: a USB flash disk, a mobile

Hard Disk Drive (HDD), a Read-Only Memory (ROM), a Random Access Memory

(RAM) and various media that can store program codes, such as a magnetic disk, or an

optical disk.

[ 00270] In addition, it is to be noted that, in the device and method of the present

disclosure, it is obvious that each component or each step can be decomposed and/or

recombined. These decompositions and/or re-combinations should be considered

equivalent solutions of the present disclosure. In addition, steps of performing the above

series of processes may naturally and chronologically be performed according to a

described order, but need not necessarily be performed in chronological order, and some

steps may be performed in parallel or independently of each other. Those of ordinary

skill in the art can understand that all or any steps or components of the method and

device of the present disclosure may be implemented in any computing device (including

a processor, a storage medium, and the like) or a network of the computing device in
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hardware, firmware, software, or a combination thereof, which can be implemented by

those of ordinary skill in the art using their basic programming skills after reading the

description of the present disclosure.

[ 00271] Therefore, the objective of the present disclosure may also be achieved by

running a program or a set of programs on any computing devices. The computing device

may be a well-known general device. Therefore, the objective of the present disclosure

may also achieved merely by providing a program product including a program code for

implementing the method or device. That is to say, such a program product also

constitutes the present disclosure, and a storage medium in which such a program

product is stored also constitutes the present disclosure. It is obvious that the storage

medium may be any well-known storage medium or any storage medium developed in

the future. It is to be noted that, in the device and method of the present disclosure, it is

obvious that each component or each step can be decomposed and/or recombined. These

decompositions and/or re-combinations should be considered equivalent solutions of the

present disclosure. In addition, steps of performing the above series of processes may

naturally and chronologically be performed according to a described order, but need not

necessarily be performed in chronological order. Some steps may be performed in

parallel or independently of each other.

[ 00272] The above description is merely preferred implementations of this application,

and it should be noted that persons of ordinary skill in the art may also make several

improvements and refinements without departing from the principle of this application,

and it should not be considered that these improvements and refinements shall fall within

the protection scope of this application.



41

CLAIMS

1. A method for uplink channel multiplexing, applied to a terminal and comprising:

when a terminal would transmit multiple overlapping Physical Uplink Control

Channels (PUCCHs) and/or Physical Uplink Shared Channels (PUSCHs) in a same slot or

sub-slot, if one of the PUCCH transmissions or PUSCH transmissions is in response to a

Downlink Control Information (DCI) format detected by the terminal, expecting, by the

terminal, that a start symbol S0 of an earliest PUCCH or PUSCH among the overlapping

PUCCHs and/or PUSCHs satisfies a first condition.

2. The method for uplink channel multiplexing of claim 1, wherein the first condition satisfied

by the start symbol S0 of the earliest PUCCH or PUSCH among the overlapping PUCCHs

and/or PUSCHs comprises at least one of the following:

S0 is not before a first symbol, a Cyclic Prefix (CP) of the first symbol starts at a first

time after a last symbol of any corresponding PDSCH, and Hybrid Automatic Repeat

reQuest-ACK (HARQ-ACK) corresponding to the any corresponding PDSCH has a same

first priority index; and/or S0 is not before a second symbol, a CP of the second symbol starts

at a second time after the last symbol of any corresponding PDSCH, and the HARQ-ACK

corresponding to the any corresponding PDSCH has a same second priority index;

S0 is not before a third symbol, a CP of the third symbol starts at a third time after a

last symbol of any Semi-Persistent Scheduling (SPS) PDSCH release, and an HARQ-ACK

corresponding to the any SPS PDSCH release has the same first priority index; and/or S0 is

not before a fourth symbol, a CP of the fourth symbol starts at a fourth time after the last

symbol of any SPS PDSCH release, and the HARQ-ACK corresponding to the any SPS

PDSCH release has the same second priority index;

when there is no aperiodic Channel State Information (CSI) report multiplexed in a

PUSCH in the overlapping PUCCHs and/or PUSCHs, S0 is not before a fifth symbol, a CP of
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the fifth symbol starts at a fifth time after a last symbol of any PDCCH with a DCI format that

carries and scheduling an overlapping PUSCH and any PDCCH that schedules the PDSCH or

SPS PDSCH release, the HARQ-ACK of the PDSCH or the SPS PDSCH release is in an

overlapping PUCCH and has the same first priority index, and the any PUSCH has the same

first priority index; and/or S0 is not before a sixth symbol, a CP of the sixth symbol starts at a

sixth time after the last symbol of any PDCCH with a DCI format scheduling an overlapping

PUSCH and any PDCCH that schedules the PDSCH or SPS PDSCH release, where the

HARQ-ACK of the PDSCH or the SPS PDSCH release is in an overlapping PUCCH and has

the same second priority index, and the any PUSCH has the same second priority index;

when there is an aperiodic CSI report multiplexed in a PUSCH in the overlapping

PUCCHs and/or PUSCHs, S0 is not before a seventh symbol, a CP of the seventh symbol

starts at a seventh time after the last symbol of any PDCCH with a DCI format scheduling an

overlapping PUSCH and any PDCCH that schedules the PDSCH or SPS PDSCH release,

where the HARQ-ACK of the PDSCH or the SPS PDSCH release is in an overlapping

PUCCH and has the same first priority index, and the any PUSCH has the same first priority

index; and/or S0 is not before an eighth symbol, a CP of the eighth symbol starts at an eighth

time after the last symbol of any PDCCH with a DCI format scheduling an overlapping

PUSCH and any the PDCCH that schedules the PDSCH or SPS PDSCH release, where the

HARQ-ACK of the PDSCH or the SPS PDSCH release is in an overlapping PUCCH and has

the same second priority index, and any PUSCH has the same second priority index.

3. The method for uplink channel multiplexing of claim 1, further comprising:

determining a resource set, wherein the resource set comprises a Physical Uplink

Control Channel (PUCCH) resource for transmitting the PUCCH in a single slot or sub-slot;

and

removing the PUCCH resource from the resource set in at least one of the following

cases: the PUCCH resource cannot satisfy the first condition, the PUCCH resource cannot

satisfy a first latency requirement, or the PUCCH resource cannot satisfy a first reliability

requirement.
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4. The method for uplink channel multiplexing of claim 3, wherein removing the PUCCH

resource from the resource set in the case that the PUCCH resource cannot satisfy a first

latency requirement comprises:

in a case that an end symbol of the PUCCH resource is later than X symbols after an

end symbol of a first PUCCH resource, removing the PUCCH resource from the resource set,

wherein X is an integer, and the first PUCCH resource is a PUCCH resource that is

determined according to at least one of a high layer signaling or a physical layer control

signaling sent by a network device and carries Uplink Control Information (UCI) of a first

priority index.

5. The method for uplink channel multiplexing of claim 4, wherein X is predetermined, or

configured by the network device by means of the high layer signaling, or a value, indicated

by means of physical layer downlink control signaling, in a set determined in a predetermined

manner or by high layer signaling configuration.

6. The method for uplink channel multiplexing of claim 3, wherein removing the PUCCH

resource from the resource set in the case that the PUCCH resource cannot satisfy a first

reliability requirement comprises:

in a case that a maximum bitrate of the PUCCH resource determined according to the

high layer signaling is higher than a maximum bitrate of the first PUCCH resource by a first

preset value, or the maximum bitrate of the PUCCH resource is higher than a second preset

value, removing the PUCCH resource from the resource set, wherein the first PUCCH

resource is a PUCCH resource that is determined according to at least one of a high layer

signaling or a physical layer control signaling sent by a network device and carries UCI of a

first priority index.
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7. The method for uplink channel multiplexing of claim 6, wherein at least one of the first

preset value or the second preset value is predetermined, or configured by a base station by

means of the high layer signaling; or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer signaling

configuration.

8. The method for uplink channel multiplexing of claim 1 or 3, further comprising at least one

of the following:

determining bitrates of Uplink Control Information (UCI) of different priority indexes

transmitted on a Physical Uplink Control Channel (PUCCH); or

determining content transmitted on the PUCCH in a resource set.

9. The method for uplink channel multiplexing of claim 8, wherein the determining bitrates of

the UCI of different priority indexes transmitted on the PUCCH comprises:

determining a bitrate of UCI of a first priority index to be: a lowest maximum bitrate

in the maximum bitrates of the PUCCH indicated according to corresponding high layer

configuration and/or physical layer downlink control information, or a bitrate of the PUCCH

in the resource set; and

determining a bitrate of UCI of a second priority index to be: the lowest maximum

bitrate in the maximum bitrates of the PUCCH indicated according to the corresponding high

layer configuration and/or the physical layer downlink control information, or the bitrate of

the PUCCH in the resource set.

10. The method for uplink channel multiplexing of claim 8 or 9, wherein the determining

content transmitted on the PUCCH in the resource set comprises:

the PUCCH being required to transmit a first UCI set, in a case that a number of bits
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that can be carried by the PUCCH resource, that is determined according to a number of

Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order and

bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI set,

determining a minimum number of PRBs to be a first number of PRBs according to the

number of bits of the first UCI set, the number of PRBs configured in the PUCCH, and the

modulation order and bitrate of the first UCI set, and transmitting the first UCI set by using

the first number of PRBs;

in a case that the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the modulation

order and bitrate of the UCI, is less than the number of bits of the first UCI set, transmitting a

second UCI set, wherein the second UCI set satisfies the following conditions:

the second UCI set being a sub-set of the first UCI set, and

the number of bits that can be carried by the PUCCH resource, that is determined

according to the number of PRBs configured in the PUCCH and the modulation order and

bitrate of the second UCI set, being greater than or equal to the number of bits of the second

UCI set; and

the first UCI set comprising at least one of the following UCI:

a Hybrid Automatic Repeat Request-ACKnowledgement (HARQ-ACK), a Scheduling

Request (SR), a wide band Channel State Information (CSI) report, and a sub-band CSI report

of the first priority index, wherein a number of bits occupied by the HARQ-ACK of the first

priority index is , a number of bits occupied by the SR of the first priority index is

, and a numbers of bits occupied by each of the wideband CSI report and the sub-band

CSI report of the first priority index is ; and

a HARQ-ACK, an SR, a wideband CSI report, a sub-band CSI report, or a Cyclic

Redundancy Check (CRC) of the second priority index, wherein a number of bits occupied by

the HARQ-ACK of the second priority index is , a number of bits occupied by the SR

of the second priority index is , a numbers of bits occupied by each of the wideband CSI

H ACKO 

H SRO 

H CSIO 

L ACKO 

L SRO 
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report and the sub-band CSI report of the second priority index is , and a number of bits

occupied by the CRC of the second priority index is .

11. The method for uplink channel multiplexing of claim 10, wherein the determining the

second UCI set comprises:

selecting UCI from the first UCI set according to a first sequence, so as to determine

the second UCI set;

wherein the first sequence comprises at least one of the following:

the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

the HARQ-ACK and the SR being selected in preference to the CSI when the priority

index is the same;

a first part of the CSI being selected in preference to a second part of the CSI when the

priority index is the same; or

one with a higher priority among the first part of the CSI and the second part of the

CSI being selected in preference when the priority index is the same.

12. A method for uplink channel multiplexing, applied to a terminal and comprising:

determining a resource set, wherein the resource set comprises a Physical Uplink

Control Channel (PUCCH) resource for transmitting the PUCCH in a single slot or sub-slot;

and

removing the PUCCH resource from the resource set in at least one of the following

cases: the PUCCH resource cannot satisfy the first condition, the PUCCH resource cannot

satisfy a first latency requirement, or the PUCCH resource cannot satisfy a first reliability

L CSIO 

CRCO
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requirement.

13. The method for uplink channel multiplexing of claim 12, wherein removing the PUCCH

resource from the resource set in the case that the PUCCH resource cannot satisfy a first

latency requirement comprises:

in a case that an end symbol of the PUCCH resource is later than X symbols after an

end symbol of a first PUCCH resource, removing the PUCCH resource from the resource set,

wherein X is an integer, and the first PUCCH resource is a PUCCH resource that is

determined according to at least one of a high layer signaling or a physical layer control

signaling sent by a network device and carries Uplink Control Information (UCI) of a first

priority index.

14. The method for uplink channel multiplexing of claim 13, wherein X is predetermined, or

configured by the network device by means of the high layer signaling, or a value, indicated

by means of physical layer downlink control signaling, in a set determined in a predetermined

manner or by high layer signaling configuration.

15. The method for uplink channel multiplexing of claim 12, wherein removing the PUCCH

resource from the resource set in the case that the PUCCH resource cannot satisfy a first

reliability requirement comprises:

in a case that a maximum bitrate of the PUCCH resource determined according to the

high layer signaling is higher than a maximum bitrate of the first PUCCH resource by a first

preset value, or the maximum bitrate of the PUCCH resource is higher than a second preset

value, removing the PUCCH resource from the resource set, wherein the first PUCCH

resource is a PUCCH resource that is determined according to at least one of a high layer

signaling or a physical layer control signaling sent by a network device and carries UCI of a

first priority index.
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16. The method for uplink channel multiplexing of claim 15, wherein at least one of the first

preset value or the second preset value is predetermined, or configured by a base station by

means of the high layer signaling; or a value, indicated by means of physical layer downlink

control signaling, in a set determined in a predetermined manner or by high layer signaling

configuration.

17. A method for uplink channel multiplexing, applied to a terminal and comprising at least

one of the following:

determining bitrates of Uplink Control Information (UCI) of different priority indexes

transmitted on a Physical Uplink Control Channel (PUCCH); or

determining content transmitted on the PUCCH in a resource set.

18. The method for uplink channel multiplexing of claim 17, wherein the determining bitrates

of the UCI of different priority indexes transmitted on the PUCCH comprises:

determining a bitrate of UCI of a first priority index to be: a lowest maximum bitrate

in the maximum bitrates of the PUCCH indicated according to corresponding high layer

configuration and/or physical layer downlink control information, or a bitrate of the PUCCH

in the resource set; and

determining a bitrate of UCI of a second priority index to be: the lowest maximum

bitrate in the maximum bitrates of the PUCCH indicated according to the corresponding high

layer configuration and/or the physical layer downlink control information, or the bitrate of

the PUCCH in the resource set.

19. The method for uplink channel multiplexing of claim 17 or 18, wherein the determining

content transmitted on the PUCCH in the resource set comprises:
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the PUCCH being required to transmit a first UCI set, in a case that a number of bits

that can be carried by the PUCCH resource, that is determined according to a number of

Physical Resource Blocks (PRBs) configured in the PUCCH and a modulation order and

bitrate of the first UCI set, is greater than or equal to a number of bits of the first UCI set,

determining a minimum number of PRBs to be a first number of PRBs according to the

number of bits of the first UCI set, the number of PRBs configured in the PUCCH, and the

modulation order and bitrate of the first UCI set, and transmitting the first UCI set by using

the first number of PRBs;

in a case that the number of bits that can be carried by the PUCCH resource, that is

determined according to the number of PRBs configured in the PUCCH and the modulation

order and bitrate of the UCI, is less than the number of bits of the first UCI set, transmitting a

second UCI set, wherein the second UCI set satisfies the following conditions:

the second UCI set being a sub-set of the first UCI set, and

the number of bits that can be carried by the PUCCH resource, that is determined

according to the number of PRBs configured in the PUCCH and the modulation order and

bitrate of the second UCI set, being greater than or equal to the number of bits of the second

UCI set; and

the first UCI set comprising at least one of the following UCI:

a HARQ-ACK, a Scheduling Request (SR), a wideband Channel State Information

(CSI) report, a sub-band CSI report, or a Cyclic Redundancy Check (CRC) of the first priority

index, wherein a number of bits occupied by the HARQ-ACK of the first priority index is

, a number of bits occupied by the SR of the first priority index is , a number of

bits occupied by each of the wideband CSI report and the sub-band CSI report of the first

priority index is , and a number of bits occupied by the CRC of the first priority index

is .

20. The method for uplink channel multiplexing of claim 19, wherein the determining the

L ACKO  L SRO 
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second UCI set comprises:

selecting UCI from the first UCI set according to a first sequence, so as to determine

the second UCI set;

wherein the first sequence comprises at least one of the following:

the UCI of the first priority index being selected in preference to the UCI of the

second priority index;

the HARQ-ACK and the SR being selected in preference to the CSI when the priority

index is the same;

a first part of the CSI being selected in preference to a second part of the CSI when the

priority index is the same; or

one with a higher priority among the first part of the CSI and the second part of the

CSI being selected in preference when the priority index is the same.

21. A device for uplink channel multiplexing, applied to a terminal and comprising:

a transceiving module, configured such that when a terminal would transmit multiple

overlapping Physical Uplink Control Channels (PUCCHs) and/or Physical Uplink Shared

Channels (PUSCHs) in a same slot or sub-slot, if one of the PUCCH transmissions or PUSCH

transmissions is in response to a Downlink Control Information (DCI) format detected by the

terminal, the terminal expects that a start symbol S0 of an earliest PUCCH or PUSCH among

the overlapping PUCCHs and/or PUSCHs satisfies a first condition.

22. A terminal, comprising:

a transceiver, configured such that when a terminal would transmit multiple

overlapping Physical Uplink Control Channels (PUCCHs) and/or Physical Uplink Shared

Channels (PUSCHs) in a same slot or sub-slot, if one of the PUCCH transmissions or PUSCH
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transmissions is in response to a Downlink Control Information (DCI) format detected by the

terminal, the terminal expects that a start symbol S0 of an earliest PUCCH or PUSCH among

the overlapping PUCCHs and/or PUSCHs satisfies a first condition.

23. A device for uplink channel multiplexing, applied to a terminal and comprising:

a determination module, configured to determine a resource set, wherein the resource

set comprises resources for transmitting a Physical Uplink Control Channel (PUCCH) in a

single slot or sub-slot; and remove a PUCCH resource that does not satisfy a first condition or

a first latency requirement or a first reliability requirement from the resource set.

24. A terminal, comprising:

a processor, configured to determine a resource set, wherein the resource set

comprises resources for transmitting a Physical Uplink Control Channel (PUCCH) in a single

slot or sub-slot; and remove a PUCCH resource that does not satisfy a first condition or a first

latency requirement or a first reliability requirement from the resource set.

25. A device for uplink channel multiplexing, applied to a terminal and comprising:

a processor, configured to determine at least one of the following:

bitrates of Uplink Control Information (UCI) of different priority indexes transmitted

in a Physical Uplink Control Channel (PUCCH); or

content transmitted on the PUCCH in a resource set.

26. A terminal, comprising:

a processor, configured to determine at least one of the following:
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bitrates of Uplink Control Information (UCI) of different priority indexes transmitted

in a Physical Uplink Control Channel (PUCCH); and/or

content transmitted on the PUCCH in a resource set.

27. A communication device, comprising a processor and a memory storing a computer

program, wherein the computer program, when operated by the processor, performs the

method of any of claims 1 to 11 or the method of any of claims 12 to 16 or the method of any

of claims 17 to 20.

28. A computer-readable storage medium, comprising instructions, wherein the instructions,

when running in a computer, cause the computer to perform the method of any of claims 1 to

11, or the method of any of claims 12 to 16, or the method of any of claims 17 to 20.


