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1 

Claims 

1. A method of transmitting an uplink control channel, characterized by 

comprising: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information, wherein the to-be-fed-back uplink control information is transmitted in 

the target slots by using the uplink control channel; 

determining a transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively; and, 

transmitting, in accordance with the determined transmission duration or format 

of the uplink control channel, the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots. 

2. The method according to claim 1, wherein the step of determining the plurality 

of target slots to transmit the to-be-fed-back uplink control information comprises: 

determining the plurality of target slots to transmit the to-be-fed-back uplink 

control information in accordance with predefined information of the plurality of 

target slots; or, 

determining the plurality of target slots to transmit the to-be-fed-back uplink 

control information in accordance with information of the plurality of target slots 

which is configured by a higher layer signaling; or, 

receiving information of the plurality of target slots which is transmitted by a 

preset downlink control channel and determining the plurality of target slots to 

transmit the to-be-fed-back uplink control information, wherein the preset downlink 

control channel comprises at least one of: a downlink control channel corresponding 

to a downlink shared channel for which the uplink control information is fed back in 

the uplink control channel, a downlink control channel indicating a downlink 

semi-persistent scheduling resource release for which the uplink control information 

is fed back in the uplink control channel, or a multicast downlink control channel 

indicating a slot structure of the target slot. 

3. The method according to claim 1, wherein the step of determining the 

transmission duration or format of the uplink control channel carrying the 

to-be-fed-back uplink control information in each of the target slots respectively 

comprises: 

receiving the transmission duration or format, which is transmitted by a preset 

downlink control channel, of the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots, wherein the preset downlink 

control channel comprises at least one of: a downlink control channel corresponding 

to a downlink shared channel for which the uplink control information is fed back in 

the uplink control channel, a downlink control channel indicating a downlink 
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semi-persistent scheduling resource release for which the uplink control information 

is fed back in the uplink control channel, or a multicast downlink control channel 

indicating a slot structure of the target slot. 

4. The method according to claim 1, wherein the step of transmitting, in 

accordance with the determined transmission duration or format of the uplink control 

channel, the uplink control channel carrying the to-be-fed-back uplink control 

information in each of the target slots comprises: 

determining a transmission structure of the uplink control information and a 

reference signal of the uplink control channel in each of the target slots respectively in 

accordance with the determined transmission duration or format of the uplink control 

channel carrying the to-be-fed-back uplink control information in each of the target 

slots; and 

transmitting, in accordance with the transmission structure of the uplink control 

information and the reference signal of the uplink control channel in each of the target 

slots, the uplink control channel carrying the to-be-fed-back uplink control 

information in each of the target slots respectively. 

5. The method according to claim 4, further comprising: 

receiving a start position and/or an end position, transmitted by a preset 

downlink control channel, of the uplink control channel in one or more target slots, 

wherein the preset downlink control channel comprises at least one of: a downlink 

control channel corresponding to a downlink shared channel for which the uplink 

control information is fed back in the uplink control channel, a downlink control 

channel indicating a downlink semi-persistent scheduling resource release for which 

the uplink control information is fed back in the uplink control channel, or a multicast 

downlink control channel indicating a slot structure of the target slot; and/or, 

determining, in accordance with a predetermined rule, a start position and/or an 

end position of the uplink control channel in one or more target slots. 

6. The method according to claim 1, wherein the step of transmitting the uplink 

control channel carrying the to-be-fed-back uplink control information in each of the 

target slots comprises: 

if a size of the to-be-fed-back uplink control information is less than or equal to a 

first preset value, acquiring a modulation symbol by modulating the to-be-fed-back 

uplink control information, and transmitting an uplink control channel carrying the 

modulation symbol repeatedly in each of the target slots; and 

if the size of the to-be-fed-back uplink control information is greater than the 

first preset value, acquiring a first coded bit sequence by performing a channel coding 

and rate matching on the to-be-fed-back uplink control information in accordance 

with a quantity of symbols carrying the uplink control information in the uplink 

control channel, and transmitting an uplink control channel carrying the first coded bit 

sequence repeatedly in each of the target slots; or, if the size of the to-be-fed-back 

uplink control information is greater than the first preset value, acquiring a second 
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3 

coded bit sequence by performing a channel coding and rate matching on the 

to-be-fed-back uplink control information in accordance with a quantity of symbols 

carrying the uplink control information in the uplink control channel and a quantity of 

the target slots, and transmitting, in each of the target slots, an uplink control channel 

carrying a sub-sequence of the second coded bit sequence that corresponds to the 

target slot. 

7. A method of receiving an uplink control channel, characterized by comprising: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information, wherein the to-be-fed-back uplink control information is transmitted in 

the target slots by using the uplink control channel; 

determining a transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively; and, 

receiving, in accordance with the determined transmission duration or format of 

the uplink control channel, the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots. 

8. The method according to claim 7, wherein the step of determining the plurality 

of target slots to transmit the to-be-fed-back uplink control information comprises: 

determining the plurality of target slots to transmit the to-be-fed-back uplink 

control information in accordance with predefined information of the plurality of 

target slots. 

9. The method according to claim 7, wherein, after the step of determining the 

plurality of target slots to transmit the to-be-fed-back uplink control information, the 

method comprises: 

transmitting information of the plurality of target slots to a terminal by means of 

a higher layer signaling or a preset downlink control channel, wherein the preset 

downlink control channel comprises at least one of: a downlink control channel 

corresponding to a downlink shared channel for which the uplink control information 

is fed back in the uplink control channel, a downlink control channel indicating a 

downlink semi-persistent scheduling resource release for which the uplink control 

information is fed back in the uplink control channel, or a multicast downlink control 

channel indicating a slot structure of the target slot. 

10. The method according to claim 7, wherein the step of determining the 

transmission duration or format of the uplink control channel carrying the 

to-be-fed-back uplink control information in each of the target slots respectively 

comprises: 

determining the transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively in accordance with a size of an uplink region in each of the plurality of 

target slots or a size of an uplink region for an uplink control channel transmission in 

I IUIIIIII Ill llll lllllllll lllllll llllllllllll 1111 11111111111 
20170616 

20171045795 [5 

IPR2024-00985 
Petitioners’ Exhibit 1008 

Page 000006
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each of the plurality of target slots. 

11. The method according to claim 7, wherein, after the step of determining the 

transmission duration or format of the uplink control channel carrying the 

to-be-fed-back uplink control information in each of the target slots respectively, the 

method further comprises: 

12. Transmitting the transmission duration or format of the uplink control 

channel in each target slot to a terminal by means of a preset downlink control 

channel, wherein the preset downlink control channel comprises at least one of: a 

downlink control channel corresponding to a downlink shared channel for which the 

uplink control information is fed back in the uplink control channel, a downlink 

control channel indicating a downlink semi-persistent scheduling resource release for 

which the uplink control information is fed back in the uplink control channel, or a 

multicast downlink control channel indicating a slot structure of the target slot. The 

method according to claim 7, wherein the step of receiving, in accordance with the 

determined transmission duration or format of the uplink control channel, the uplink 

control channel carrying the to-be-fed-back uplink control information in each of the 

target slots comprises: 

determining a transmission structure of the uplink control information and a 

reference signal in the uplink control channel in each of the target slots respectively in 

accordance with the transmission duration or format of the uplink control channel in 

each of the target slots; and 

transmitting, in accordance with the transmission structure of the uplink control 

information and the reference signal of the uplink control channel in each of the target 

slots, the uplink control channel carrying the to-be-fed-back uplink control 

information in each of the target slots respectively. 

13. The method according to claim 12, further comprising: 

determining, in accordance with a predetermined rule, a start position and/or an 

end position of the uplink control channel in each target slot respectively. 

14. The method according to claim 12, further comprising: 

transmitting the determined start position and/or end position of the uplink 

control channel in each target slot to a terminal by means of a preset downlink control 

channel, wherein the preset downlink control channel comprises at least one of: a 

downlink control channel corresponding to a downlink shared channel for which the 

uplink control information is fed back in the uplink control channel, a downlink 

control channel indicating a downlink semi-persistent scheduling resource release for 

which the uplink control information is fed back in the uplink control channel, or a 

multicast downlink control channel indicating a slot structure of the target slot. 

15. The method according to claim 7, wherein the step of receiving the uplink 

control channel carrying the to-be-fed-back uplink control information in each of the 

target slots comprises: 
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if a size of the to-be-fed-back uplink control information is less than or equal to a 

first preset value, receiving an uplink control channel carrying a modulation symbol 

in each of the target slots, wherein the modulation symbol results from a modulation 

performed by a terminal on the to-be-fed-back uplink control information; and 

if the size of the to-be-fed-back uplink control information is greater than the 

first preset value, receiving an uplink control channel carrying a first bit sequence in 

each of the target slots; or, if the size of the to-be-fed-back uplink control information 

is greater than the first preset value, receiving, in each of the target slots, an uplink 

control channel carrying a sub-sequence of the second bit sequence that corresponds 

to the target slot, 

wherein the first bit sequence is a coded bit sequence resulting from a channel 

coding and rate matching performed by the terminal on the to-be-fed-back uplink 

control information in accordance with a quantity of symbols carrying the uplink 

control information in the uplink control channel, and the second bit sequence is a 

coded bit sequence resulting from a channel coding and rate matching performed by 

the terminal on the to-be-fed-back uplink control information in accordance with a 

quantity of symbols carrying the uplink control information in the uplink control 

channel and a quantity of the target slots. 

16. The method according to claim 15, wherein after the step of receiving, in 

accordance with the determined transmission duration or format of the uplink control 

channel, the uplink control channel carrying the to-be-fed-back uplink control 

information in each of the target slots, the method further comprises: 

acquiring the to-be-fed-back uplink control information from the uplink control 

channel. 

17. The method according to claim 16, wherein the step of acquiring the 

to-be-fed-back uplink control information from the uplink control channel comprises: 

if the size of the to-be-fed-back uplink control information is less than or equal to 

the first preset value, merging the modulation symbols received in each of the target 

slots and determining the to-be-fed-back uplink control information in accordance 

with a merged modulation symbol; and 

if the size of the to-be-fed-back uplink control information is greater than the 

first preset value, merging the first bit sequences received in each of the target slots 

and determining the to-be-fed-back uplink control information by decoding a merged 

first bit sequence, or merging modulation symbol sequences received in each of the 

target slots that correspond to the first bit sequence, deriving the first bit sequence 

from a merged modulation symbol sequence, and determining the to-be-fed-back 

uplink control information by decoding the first bit sequence; or acquiring the second 

bit sequence by cascading the sub-sequences of the second bit sequence received in 

each of the target slots, and determining the to-be-fed-back uplink control information 

by decoding the second bit sequence. 

18. An apparatus of transmitting an uplink control channel, characterized by 

comprising: 
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a first determination module, configured to determine a plurality of target slots to 

transmit to-be-fed-back uplink control information, wherein the to-be-fed-back uplink 

control information is transmitted in the target slots by using the uplink control 

channel; 

a second determination module, configured to determine a transmission duration 

or format of the uplink control channel carrying the to-be-fed-back uplink control 

information in each of the target slots respectively; and, 

a transmission module, configured to transmit, in accordance with the 

determined transmission duration or format of the uplink control channel, the uplink 

control channel carrying the to-be-fed-back uplink control information in each of the 

target slots. 

19. The apparatus according to claim 18, wherein the first determination module 

comprises: 

a first determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back uplink control information in accordance with 

predefined information of the plurality of target slots; and/or, 

a second determination sub-module, configured to determine the plurality of 

target slots to transmit the to-be-fed-back uplink control information in accordance 

with information of the plurality of target slots which is configured by a higher layer 

signaling; and/or, 

a third determination sub-module, configured to receive information of the 

plurality of target slots which is transmitted by a preset downlink control channel and 

determine the plurality of target slots to transmit the to-be-fed-back uplink control 

information, wherein the preset downlink control channel comprises at least one of: a 

downlink control channel corresponding to a downlink shared channel for which the 

uplink control information is fed back in the uplink control channel, a downlink 

control channel indicating a downlink semi-persistent scheduling resource release for 

which the uplink control information is fed back in the uplink control channel, or a 

multicast downlink control channel indicating a slot structure of the target slot. 

20. The apparatus according to claim 18, wherein the second determination 

module comprises: 

a fourth determination sub-module, configured to receive the transmission 

duration or format, which is transmitted by a preset downlink control channel, of the 

uplink control channel carrying the to-be-fed-back uplink control information in each 

of the target slots, wherein the preset downlink control channel comprises at least one 

of: a downlink control channel corresponding to a downlink shared channel for which 

the uplink control information is fed back in the uplink control channel, a downlink 

control channel indicating a downlink semi-persistent scheduling resource release for 

which the uplink control information is fed back in the uplink control channel, or a 

multicast downlink control channel indicating a slot structure of the target slot; and/or, 

a fifth determination sub-module, configured to determine the transmission 
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duration or format of the uplink control channel carrying the to-be-fed-back uplink 

control information in each of the target slots respectively in accordance with a size of 

an uplink region contained in each target slot or a size of an uplink region for an 

uplink control channel transmission contained in each target slot. 

21. The apparatus according to claim 18, wherein the transmission module 

comprises: 

a structure determination sub-module, configured to determine a transmission 

structure of the uplink control information and a reference signal in the uplink control 

channel in each of the target slots respectively in accordance with the determined 

transmission duration or format of the uplink control channel carrying the 

to-be-fed-back uplink control information in each of the target slots; and 

a first transmission sub-module, configured to transmit, in accordance with the 

transmission structure of the uplink control information and the reference signal of the 

uplink control channel in each of the target slots, the uplink control channel carrying 

the to-be-fed-back uplink control information in each of the target slots respectively. 

22. The apparatus according to claim 21, further comprising: 

a first position determination module, configured to receive a start position 

and/or an end position, transmitted by a preset downlink control channel, of the uplink 

control channel in one or more target slots, wherein the preset downlink control 

channel comprises at least one of: a downlink control channel corresponding to a 

downlink shared channel for which the uplink control information is fed back in the 

uplink control channel, a downlink control channel indicating a downlink 

semi-persistent scheduling resource release for which the uplink control information 

is fed back in the uplink control channel, or a multicast downlink control channel 

indicating a slot structure of the target slot; and/or, 

a second position determination module, configured to determine, in accordance 

with a predetermined rule, a start position and/or an end position of the uplink control 

channel in one or more target slots. 

23. The apparatus according to claim 18, wherein the transmission module 

comprises: 

a second transmission sub-module, configured to, if a size of the to-be-fed-back 

uplink control information is less than or equal to a first preset value, acquire a 

modulation symbol by modulating the to-be-fed-back uplink control information, and 

transmit an uplink control channel carrying the modulation symbol repeatedly in each 

of the target slots; and 

a third transmission sub-module, configured to, if the size of the to-be-fed-back 

uplink control information is greater than the first preset value, acquire a first coded 

bit sequence by performing a channel coding and rate matching on the to-be-fed-back 

uplink control information in accordance with a quantity of symbols carrying the 

uplink control information in the uplink control channel, and transmit an uplink 

control channel carrying the first coded bit sequence repeatedly in each of the target 
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slots; or, if the size of the to-be-fed-back uplink control information is greater than the 

first preset value, acquire a second coded bit sequence by performing a channel 

coding and rate matching on the to-be-fed-back uplink control information in 

accordance with a quantity of symbols carrying the uplink control information in the 

uplink control channel and a quantity of the target slots, and transmit, in each of the 

target slots, an uplink control channel carrying a sub-sequence of the second coded bit 

sequence that corresponds to the target slot. 

24. A terminal, characterized by comprising: a processor, a memory connected to 

the processor via a bus interface, and a transceiver connected to the processor via the 

bus interface, wherein the memory is configured to store program and data used by 

the processor in operation, the transceiver is configured to transmit a control 

command, and when the processor calls and executes the program and data stored in 

the memory, the processor implements following steps when executing the program: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information, wherein the to-be-fed-back uplink control information is transmitted in 

the target slots by using an uplink control channel; 

determining a transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively; and, 

transmitting, in accordance with the determined transmission duration or format 

of the uplink control channel, the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots. 

25. A computer readable storage medium storing therein a computer program, 

wherein the computer program is configured to be executed by a processor to 

implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information, wherein the to-be-fed-back uplink control information is transmitted in 

the target slots by using an uplink control channel; 

determining a transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively; and, 

transmitting, in accordance with the determined transmission duration or format 

of the uplink control channel, the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots. 

26. An apparatus of receiving an uplink control channel, characterized by 

comprising: 

a third determination module, configured to determine a plurality of target slots 

to transmit to-be-fed-back uplink control information, wherein the to-be-fed-back 

uplink control information is transmitted in the target slots by using the uplink control 

channel; 

I IUIIIIII Ill llll lllllllll lllllll llllllllllll 1111 11111111111 
20170616 

20171045795 [5 

IPR2024-00985 
Petitioners’ Exhibit 1008 

Page 000011



 

9 

a fourth determination module, configured to determine a transmission duration 

or format of the uplink control channel carrying the to-be-fed-back uplink control 

information in each of the target slots respectively; and, 

a reception module, configured to receive, in accordance with the determined 

transmission duration or format of the uplink control channel, the uplink control 

channel carrying the to-be-fed-back uplink control information in each of the target 

slots. 

27. The apparatus according to claim 26, wherein the third determination module 

comprises: 

a sixth determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back uplink control information in accordance with 

predefined information of the plurality of target slots. 

28. The apparatus according to claim 26, further comprising: 

29. A first information transmission module, configured to transmit information 

of the plurality of target slots to a terminal by means of a higher layer signaling or a 

preset downlink control channel, wherein the preset downlink control channel 

comprises at least one of: a downlink control channel corresponding to a downlink 

shared channel for which the uplink control information is fed back in the uplink 

control channel, a downlink control channel indicating a downlink semi-persistent 

scheduling resource release for which the uplink control information is fed back in the 

uplink control channel, or a multicast downlink control channel indicating a slot 

structure of the target slot. The apparatus according to claim 26, wherein the fourth 

determination module comprises: 

a seventh determining sub-module, configured to determine the transmission 

duration or format of the uplink control channel carrying the to-be-fed-back uplink 

control information in each of the target slots respectively in accordance with a size of 

an uplink region in each of the plurality of target slots or a size of an uplink region for 

an uplink control channel transmission in each of the plurality of target slots. 

30. The apparatus according to claim 26, further comprising: 

a second information transmission module, configured to transmit the 

transmission duration or format of the uplink control channel in each target slot to a 

terminal by means of a preset downlink control channel, wherein the preset downlink 

control channel comprises at least one of: a downlink control channel corresponding 

to a downlink shared channel for which the uplink control information is fed back in 

the uplink control channel, a downlink control channel indicating a downlink 

semi-persistent scheduling resource release for which the uplink control information 

is fed back in the uplink control channel, or a multicast downlink control channel 

indicating a slot structure of the target slot. 

31. The apparatus according to claim 26, wherein the reception module 

comprises: 
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a transmission structure determination sub-module, configured to determine a 

transmission structure of the uplink control information and a reference signal in the 

uplink control channel in each of the target slots respectively in accordance with the 

transmission duration or format of the uplink control channel in each of the target 

slots; and 

a first reception sub-module, configured to receive, in accordance with the 

transmission structure of the uplink control information and the reference signal of the 

uplink control channel in each of the target slots, the uplink control channel carrying 

the to-be-fed-back uplink control information in each of the target slots respectively. 

32. The apparatus according to claim 31, further comprising: 

a third position determination module, configured to determine, in accordance 

with a predetermined rule, a start position and/or an end position of the uplink control 

channel in each target slot respectively. 

33. The apparatus according to claim 31, further comprising: 

a third information transmission module, configured to transmit the determined 

start position and/or end position of the uplink control channel in each target slot to a 

terminal by means of a preset downlink control channel, wherein the preset downlink 

control channel comprises at least one of: a downlink control channel corresponding 

to a downlink shared channel for which the uplink control information is fed back in 

the uplink control channel, a downlink control channel indicating a downlink 

semi-persistent scheduling resource release for which the uplink control information 

is fed back in the uplink control channel, or a multicast downlink control channel 

indicating a slot structure of the target slot. 

34. The apparatus according to claim 26, wherein the reception module 

comprises: 

a second reception sub-module, configured to, if a size of the to-be-fed-back 

uplink control information is less than or equal to a first preset value, receive an 

uplink control channel carrying a modulation symbol in each of the target slots, 

wherein the modulation symbol results from a modulation performed by a terminal on 

the to-be-fed-back uplink control information; and 

a third reception sub-module, configured to, if the size of the to-be-fed-back 

uplink control information is greater than the first preset value, receive an uplink 

control channel carrying a first bit sequence in each of the target slots; or, if the size of 

the to-be-fed-back uplink control information is greater than the first preset value, 

receive, in each of the target slots, an uplink control channel carrying a sub-sequence 

of the second bit sequence that corresponds to the target slot, 

wherein the first bit sequence is a coded bit sequence resulting from a channel 

coding and rate matching performed by the terminal on the to-be-fed-back uplink 

control information in accordance with a quantity of symbols carrying the uplink 

control information in the uplink control channel, and the second bit sequence is a 

coded bit sequence resulting from a channel coding and rate matching performed by 
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the terminal on the to-be-fed-back uplink control information in accordance with a 

quantity of symbols carrying the uplink control information in the uplink control 

channel and a quantity of the target slots. 

35. The apparatus according to claim 34, further comprising: 

an information acquisition module, configured to acquire the to-be-fed-back 

uplink control information from the uplink control channel. 

36. The apparatus according to claim 35, wherein the information acquisition 

module comprises: 

a first information acquisition sub-module, configured to, if the size of the 

to-be-fed-back uplink control information is less than or equal to the first preset value, 

merge the modulation symbols received in each of the target slots and determine the 

to-be-fed-back uplink control information in accordance with a merged modulation 

symbol; and 

a second information acquisition sub-module, configured to, if the size of the 

to-be-fed-back uplink control information is greater than the first preset value, merge 

the first bit sequences received in each of the target slots and determine the 

to-be-fed-back uplink control information by decoding a merged first bit sequence, or 

merge modulation symbol sequences received in each of the target slots that 

correspond to the first bit sequence, derive the first bit sequence from a merged 

modulation symbol sequence, and determine the to-be-fed-back uplink control 

information by decoding the first bit sequence; or acquire the second bit sequence by 

cascading the sub-sequences of the second bit sequence received in each of the target 

slots, and determine the to-be-fed-back uplink control information by decoding the 

second bit sequence. 

37. A base station, characterized by comprising: a processor, a memory 

connected to the processor via a bus interface, and a transceiver connected to the 

processor via the bus interface, wherein the memory is configured to store program 

and data used by the processor in operation, the transceiver is configured to transmit a 

control command, and when the processor calls and executes the program and data 

stored in the memory, the processor implements following steps when executing the 

program: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information, wherein the to-be-fed-back uplink control information is transmitted in 

the target slots by using the uplink control channel; 

determining a transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively; and, 

receiving, in accordance with the determined transmission duration or format of 

the uplink control channel, the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots. 
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38. A computer readable storage medium storing therein a computer program, 

wherein the computer program is configured to be executed by a processor to 

implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information, wherein the to-be-fed-back uplink control information is transmitted in 

the target slots by using the uplink control channel; 

determining a transmission duration or format of the uplink control channel 

carrying the to-be-fed-back uplink control information in each of the target slots 

respectively; and, 

receiving, in accordance with the determined transmission duration or format of 

the uplink control channel, the uplink control channel carrying the to-be-fed-back 

uplink control information in each of the target slots. 
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                         Specification           OICN1732763-E 

PHYSICAL UPLINK CONTROL CHANNEL TRANSMISSION METHOD 

AND RECEPTION METHOD, APPARATUS, USER EQUIPMENT AND BASE 

STATION 

TECHNICAL FIELD 

The present disclosure relates to the field of communication technology, in 

particular to an uplink control channel transmission method, a reception method, and 

an apparatus, a terminal and a base station therefor. 

BACKGROUND 

In view of the evolving demands of mobile communication services, 

organizations such as International Telecommunication Union (ITU) and 3rd 

Generation Partnership Project (3GPP) are beginning to research new wireless 

communication system (e.g., 5 generation new RAT (5G NR)). New frame structures 

are defined for the new wireless communication system to support various 

numerologies (which includes parameters such as subcarrier spacing). For the various 

numerologies, a sub-frame duration is always defined to be 1 ms and one sub-frame 

includes a quantity A of slots. The quantity A may be different for different 

numerologies, so as to satisfy the requirement that the sub-frame duration is 1 ms. For 

the various numerologies, one slot may include 7 or 14 symbols (such as orthogonal 

frequency division multiplexing (OFDM) symbol or discrete Fourier 

transformation-spread-orthogonal frequency division multiplexing (DFT-S-OFDM) 

symbol). For example, when the subcarrier spacing is 30 kHz, assuming it is 

determined by agreement or configured that one slot includes 7 symbols, one 

sub-frame needs to include 4 slots to satisfy the requirement that the sub-frame 

duration is 1 ms; assuming it is determined by agreement or configured that one slot 

includes 14 symbols, one sub-frame needs to include 2 slots to satisfy the requirement 

that the sub-frame duration is 1 ms. A slot may be of various structures which 

respectively correspond to different resource division modes for uplink and downlink 

transmission in a slot. For example, all symbols in a slot may be assigned for 

downlink transmission, namely a DL only slot; or all symbols in a slot may be 

assigned for uplink transmission, namely a UL only slot; or part of symbols in a slot 

may be assigned for uplink transmission and part of symbols in the slot may be 

assigned for downlink transmission, namely a DL+UL slot. A slot structure may be 

informed to UE semi-statically by means of a radio resource control (RRC) signaling, 

or may be informed to UE dynamically by means of a multicast common signaling to 

achieve a dynamic change of slot structure. 

Since a quantity of uplink symbols in a slot may vary, a long PUCCH and a short 

PUCCH are defined in the 5G NR system. The long PUCCH may include 4 to 14 

symbols and the short PUCCH may include 1 or 2 symbols. In case that uplink control 

information (UCI) is transmitted in a long PUCCH, in order to enhance uplink 

coverage, the UCI may be transmitted in multiple slots repetitively. Since uplink 

regions of different slots may vary in size, there is thus far no definite solution on how 

to transmit target information in multiple slots by using a long PUCCH. 
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SUMMARY 

An objective of the present disclosure is to provide a PUCCH transmission 

method, a PUCCH reception method, and an apparatus, user equipment (UE) and base 

station therefor to allow for PUCCH transmission in multiple slots. 

To achieve the foregoing objective, embodiments of the present disclosure 

provide a PUCCH transmission method, including: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information (UCI), where the to-be-fed-back UCI is transmitted in the target slots by 

using a PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

transmitting, in accordance with the determined transmission duration or format 

of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality 

of target slots. 

The determining the plurality of target slots to transmit the to-be-fed-back UCI 

includes: 

determining the plurality of target slots to transmit the to-be-fed-back UCI in 

accordance with predefined information of the plurality of target slots; or 

determining the plurality of target slots to transmit the to-be-fed-back UCI in 

accordance with information of the plurality of target slots which is configured by a 

higher layer signaling; or 

receiving information of the plurality of target slots which is transmitted by a 

preset physical downlink control channel (PDCCH) and determining the plurality of 

target slots to transmit the to-be-fed-back UCI, where the preset PDCCH includes at 

least one of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in 

the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource 

release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 

The determining the transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively includes: 

receiving the transmission duration or format, which is transmitted by a preset 

PDCCH, of the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots, where the preset PDCCH includes at least one of: a PDCCH 

corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a PDCCH 

indicating a downlink semi-persistent scheduling resource release for which the UCI 

is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of the target 

slot; or 

determining the transmission duration or format of the PUCCH carrying the 
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to-be-fed-back UCI in each of the plurality of target slots respectively in accordance 

with a size of an uplink region contained in each target slot or a size of an uplink 

region for a PUCCH transmission contained in each target slot. 

The transmitting, in accordance with the determined transmission duration or 

format of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots includes: 

determining a transmission structure of the UCI and a reference signal (RS) in 

the PUCCH in each of the plurality of target slots respectively in accordance with the 

determined transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots; and 

transmitting, in accordance with the transmission structure of the UCI and the RS 

of the PUCCH in each of the plurality of target slots, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively. 

The method further includes: 

receiving start position and/or end position, transmitted by a preset PDCCH, of 

the PUCCH in each of one or more target slots, where the preset PDCCH includes at 

least one of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in 

the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource 

release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot; and/or, 

determining, in accordance with a predetermined rule, start position and/or end 

position of the PUCCH in each of one or more target slots. 

The transmitting the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots includes: 

if a size of the to-be-fed-back UCI is less than or equal to a first preset value, 

acquiring a modulation symbol by modulating the to-be-fed-back UCI, and 

transmitting a PUCCH carrying the modulation symbol repeatedly in each of the 

plurality of target slots; and 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

acquiring a first coded bit sequence by performing a channel coding and rate 

matching on the to-be-fed-back UCI in accordance with a quantity of symbols 

carrying the UCI in the PUCCH, and transmitting a PUCCH carrying the first coded 

bit sequence repeatedly in each of the plurality of target slots; or, if the size of the 

to-be-fed-back UCI is greater than the first preset value, acquiring a second coded bit 

sequence by performing a channel coding and rate matching on the to-be-fed-back 

UCI in accordance with a quantity of symbols carrying the UCI in the PUCCH and a 

quantity of the target slots, and transmitting, in each of the plurality of target slots, a 

PUCCH carrying a sub-sequence of the second coded bit sequence that corresponds to 

the target slot. 

Embodiments of the present disclosure further provide a method of receiving a 
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PUCCH, including: 

determining a plurality of target slots to transmit to-be-fed-back UCI, where the 

to-be-fed-back UCI is transmitted in the target slots by using the PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

receiving, in accordance with the determined transmission duration or format of 

the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots. 

The determining the plurality of target slots to transmit the to-be-fed-back UCI 

includes: 

determining the plurality of target slots to transmit the to-be-fed-back UCI in 

accordance with predefined information of the plurality of target slots. 

After the determining the plurality of target slots to transmit the to-be-fed-back 

UCI, the method includes: 

transmitting information of the plurality of target slots to user equipment (UE) by 

means of a higher layer signaling or a preset PDCCH, where the preset PDCCH 

includes at least one of: a PDCCH corresponding to a PDSCH for which the UCI is 

fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling 

resource release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 

The determining the transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively includes: 

determining the transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively in accordance 

with a size of an uplink region in each of the plurality of target slots or a size of an 

uplink region for a PUCCH transmission in each of the plurality of target slots. 

After the determining the transmission duration or format of the PUCCH 

carrying the to-be-fed-back UCI in each of the plurality of target slots respectively, 

the method further includes: 

transmitting the transmission duration or format of the PUCCH in each target 

slot to user equipment (UE) by means of a preset PDCCH, where the preset PDCCH 

includes at least one of: a PDCCH corresponding to a PDSCH for which the UCI is 

fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling 

resource release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 

The receiving, in accordance with the determined transmission duration or 

format of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots includes: 
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determining a transmission structure of the UCI and a reference signal (RS) in 

the PUCCH in each of the plurality of target slots respectively in accordance with the 

transmission duration or format of the PUCCH in each of the plurality of target slots; 

and 

transmitting, in accordance with the transmission structure of the UCI and the RS 

of the PUCCH in each of the plurality of target slots, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively. 

The method further includes: 

determining, in accordance with a predetermined rule, a start position and/or an 

end position of the PUCCH in each of the plurality of target slots respectively. 

The method further includes: 

transmitting the determined start position and/or end position of the PUCCH in 

each of the plurality of target slots to user equipment (UE) by means of a preset 

PDCCH, where the preset PDCCH includes at least one of: a PDCCH corresponding 

to a PDSCH for which the UCI is fed back in the PUCCH, a PDCCH indicating a 

downlink semi-persistent scheduling resource release for which the UCI is fed back in 

the PUCCH, or a multicast PDCCH indicating a slot format of the target slot. 

The receiving the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots includes: 

if a size of the to-be-fed-back UCI is less than or equal to a first preset value, 

receiving a PUCCH carrying a modulation symbol in each of the plurality of target 

slots, where the modulation symbol results from a modulation performed by user 

equipment (UE) on the to-be-fed-back UCI; and 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

receiving a PUCCH carrying a first bit sequence in each of the plurality of target 

slots; or, if the size of the to-be-fed-back UCI is greater than the first preset value, 

receiving, in each of the plurality of target slots, a PUCCH carrying a sub-sequence of 

the second bit sequence that corresponds to the target slot, 

where the first bit sequence is a coded bit sequence resulting from a channel 

coding and rate matching performed by the UE on the to-be-fed-back UCI in 

accordance with a quantity of symbols carrying the UCI in the PUCCH, and the 

second bit sequence is a coded bit sequence resulting from a channel coding and rate 

matching performed by the UE on the to-be-fed-back UCI in accordance with a 

quantity of symbols carrying the UCI in the PUCCH and a quantity of the target slots. 

After the receiving, in accordance with the determined transmission duration or 

format of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots, the method further includes: 

acquiring the to-be-fed-back UCI from the PUCCH. 
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The acquiring the to-be-fed-back UCI from the PUCCH includes: 

if the size of the to-be-fed-back UCI is less than or equal to the first preset value, 

merging the modulation symbols received in the plurality of target slots and 

determining the to-be-fed-back UCI in accordance with a merged modulation symbol; 

and 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

merging the first bit sequences received in the plurality of target slots and determining 

the to-be-fed-back UCI by decoding a merged first bit sequence, or merging 

modulation symbol sequences received in the plurality of target slots that correspond 

to the first bit sequence, deriving the first bit sequence from a merged modulation 

symbol sequence, and determining the to-be-fed-back UCI by decoding the first bit 

sequence; or acquiring the second bit sequence by cascading the sub-sequences of the 

second bit sequence received in the plurality of target slots, and determining the 

to-be-fed-back UCI by decoding the second bit sequence. 

Embodiments of the present disclosure further provide an apparatus of 

transmitting a PUCCH, including: 

a first determination module, configured to determine a plurality of target slots to 

transmit to-be-fed-back uplink control information (UCI), where the to-be-fed-back 

UCI is transmitted in the target slots by using the PUCCH; 

a second determination module, configured to determine a transmission duration 

or format of the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots respectively; and 

a transmission module, configured to transmit, in accordance with the 

determined transmission duration or format of the PUCCH, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots. 

The first determination module includes: 

a first determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back UCI in accordance with predefined information of 

the plurality of target slots; and/or 

a second determination sub-module, configured to determine the plurality of 

target slots to transmit the to-be-fed-back UCI in accordance with information of the 

plurality of target slots which is configured by a higher layer signaling; and/or 

a third determination sub-module, configured to receive information of the 

plurality of target slots which is transmitted by a preset PDCCH and determine the 

plurality of target slots to transmit the to-be-fed-back UCI, where the preset PDCCH 

includes at least one of: a PDCCH corresponding to a PDSCH for which the UCI is 

fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling 

resource release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 
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The second determination module includes: 

a fourth determination sub-module, configured to receive the transmission 

duration or format, which is transmitted by a preset PDCCH, of the PUCCH carrying 

the to-be-fed-back UCI in each of the plurality of target slots, where the preset 

PDCCH includes at least one of: a PDCCH corresponding to a PDSCH for which the 

UCI is fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent 

scheduling resource release for which the UCI is fed back in the PUCCH, or a 

multicast PDCCH indicating a slot format of the target slot; and/or 

a fifth determination sub-module, configured to determine the transmission 

duration or format of the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots respectively in accordance with a size of an uplink region 

contained in each target slot or a size of an uplink region for a PUCCH transmission 

contained in each target slot. 

The transmission module includes: 

a structure determination sub-module, configured to determine a transmission 

structure of the UCI and a reference signal (RS) in the PUCCH in each of the plurality 

of target slots respectively in accordance with the determined transmission duration or 

format of the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots; and 

a first transmission sub-module, configured to transmit, in accordance with the 

transmission structure of the UCI and the RS of the PUCCH in each of the plurality of 

target slots, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots respectively. 

The apparatus further includes: 

a first position determination module, configured to receive start position and/or 

end position, transmitted by a preset PDCCH, of the PUCCH in each of one or more 

target slots, where the preset PDCCH includes at least one of: a PDCCH 

corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a PDCCH 

indicating a downlink semi-persistent scheduling resource release for which the UCI 

is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of the target 

slot; and/or 

a second position determination module, configured to determine, in accordance 

with a predetermined rule, start position and/or end position of the PUCCH in each of 

one or more target slots. 

The transmission module includes: 

a second transmission sub-module, configured to, if a size of the to-be-fed-back 

UCI is less than or equal to a first preset value, acquire a modulation symbol by 

modulating the to-be-fed-back UCI, and transmit a PUCCH carrying the modulation 

symbol repeatedly in each of the plurality of target slots; and 
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a third transmission sub-module, configured to, if the size of the to-be-fed-back 

UCI is greater than the first preset value, acquire a first coded bit sequence by 

performing a channel coding and rate matching on the to-be-fed-back UCI in 

accordance with a quantity of symbols carrying the UCI in the PUCCH, and transmit 

a PUCCH carrying the first coded bit sequence repeatedly in each of the plurality of 

target slots; or, if the size of the to-be-fed-back UCI is greater than the first preset 

value, acquire a second coded bit sequence by performing a channel coding and rate 

matching on the to-be-fed-back UCI in accordance with a quantity of symbols 

carrying the UCI in the PUCCH and a quantity of the target slots, and transmit, in 

each of the plurality of target slots, a PUCCH carrying a sub-sequence of the second 

coded bit sequence that corresponds to the target slot. 

Embodiments of the present disclosure further provide a UE, including: a 

processor, a memory connected to the processor via a bus interface, and a transceiver 

connected to the processor via the bus interface, where the memory is configured to 

store program and data used by the processor in operation, the transceiver is 

configured to transmit a control command, and the processor is configured to call and 

execute the program and data stored in the memory to implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information (UCI), where the to-be-fed-back UCI is transmitted in the target slots by 

using a physical uplink control channel (PUCCH); 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

transmitting, in accordance with the determined transmission duration or format 

of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality 

of target slots. 

Embodiments of the present disclosure further provide a computer readable 

storage medium storing therein a computer program, where the computer program is 

configured to be executed by a processor to implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information (UCI), where the to-be-fed-back UCI is transmitted in the target slots by 

using a physical uplink control channel (PUCCH); 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

transmitting, in accordance with the determined transmission duration or format 

of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality 

of target slots. 

Embodiments of the present disclosure further provide an apparatus of receiving 

a physical uplink control channel (PUCCH), including: 

a third determination module, configured to determine a plurality of target slots 

to transmit to-be-fed-back uplink control information (UCI), where the to-be-fed-back 
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UCI is transmitted in the target slots by using the PUCCH; 

a fourth determination module, configured to determine a transmission duration 

or format of the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots respectively; and 

a reception module, configured to receive, in accordance with the determined 

transmission duration or format of the PUCCH, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots. 

The third determination module includes: 

a sixth determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back UCI in accordance with predefined information of 

the plurality of target slots. 

The apparatus further includes: 

a first information transmission module, configured to transmit information of 

the plurality of target slots to user equipment (UE) by means of a higher layer 

signaling or a preset PDCCH, where the preset PDCCH includes at least one of: a 

PDCCH corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a 

PDCCH indicating a downlink semi-persistent scheduling resource release for which 

the UCI is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of 

the target slot. 

The fourth determination module includes: 

a seventh determining sub-module, configured to determine the transmission 

duration or format of the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots respectively in accordance with a size of an uplink region in 

each of the plurality of target slots or a size of an uplink region for a PUCCH 

transmission in each of the plurality of target slots. 

The apparatus further includes: 

a second information transmission module, configured to transmit the 

transmission duration or format of the PUCCH in each target slot to user equipment 

(UE) by means of a preset PDCCH, where the preset PDCCH includes at least one of: 

a PDCCH corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a 

PDCCH indicating a downlink semi-persistent scheduling resource release for which 

the UCI is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of 

the target slot. 

The reception module includes: 

a transmission structure determination sub-module, configured to determine a 

transmission structure of the UCI and a reference signal (RS) in the PUCCH in each 

of the plurality of target slots respectively in accordance with the transmission 

duration or format of the PUCCH in each of the plurality of target slots; and 
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a first reception sub-module, configured to receive, in accordance with the 

transmission structure of the UCI and the RS of the PUCCH in each of the plurality of 

target slots, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots respectively. 

The apparatus further includes: 

a third position determination module, configured to determine, in accordance 

with a predetermined rule, a start position and/or an end position of the PUCCH in 

each of the plurality of target slots respectively. 

The apparatus further includes: 

a third information transmission module, configured to transmit the determined 

start position and/or end position of the PUCCH in each of the plurality of target slots 

to user equipment (UE) by means of a preset PDCCH, where the preset PDCCH 

includes at least one of: a PDCCH corresponding to a PDSCH for which the UCI is 

fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling 

resource release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 

The reception module includes: 

a second reception sub-module, configured to, if a size of the to-be-fed-back UCI 

is less than or equal to a first preset value, receive a PUCCH carrying a modulation 

symbol in each of the plurality of target slots, where the modulation symbol results 

from a modulation performed by user equipment (UE) on the to-be-fed-back UCI; and 

a third reception sub-module, configured to, if the size of the to-be-fed-back UCI 

is greater than the first preset value, receive a PUCCH carrying a first bit sequence in 

each of the plurality of target slots; or, if the size of the to-be-fed-back UCI is greater 

than the first preset value, receive, in each of the plurality of target slots, a PUCCH 

carrying a sub-sequence of the second bit sequence that corresponds to the target slot, 

where the first bit sequence is a coded bit sequence resulting from a channel 

coding and rate matching performed by the UE on the to-be-fed-back UCI in 

accordance with a quantity of symbols carrying the UCI in the PUCCH, and the 

second bit sequence is a coded bit sequence resulting from a channel coding and rate 

matching performed by the UE on the to-be-fed-back UCI in accordance with a 

quantity of symbols carrying the UCI in the PUCCH and a quantity of the target slots. 

The apparatus further includes: 

an information acquisition module, configured to acquire the to-be-fed-back UCI 

from the PUCCH. 

The information acquisition module includes: 

a first information acquisition sub-module, configured to, if the size of the 

to-be-fed-back UCI is less than or equal to the first preset value, merge the 
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modulation symbols received in the plurality of target slots and determine the 

to-be-fed-back UCI in accordance with a merged modulation symbol; and 

a second information acquisition sub-module, configured to, if the size of the 

to-be-fed-back UCI is greater than the first preset value, merge the first bit sequences 

received in the plurality of target slots and determine the to-be-fed-back UCI by 

decoding a merged first bit sequence, or merge modulation symbol sequences 

received in the plurality of target slots that correspond to the first bit sequence, derive 

the first bit sequence from a merged modulation symbol sequence, and determine the 

to-be-fed-back UCI by decoding the first bit sequence; or acquire the second bit 

sequence by cascading the sub-sequences of the second bit sequence received in the 

plurality of target slots, and determine the to-be-fed-back UCI by decoding the second 

bit sequence. 

Embodiments of the present disclosure further provide a base station, including: 

a processor, a memory connected to the processor via a bus interface, and a 

transceiver connected to the processor via the bus interface, where the memory is 

configured to store program and data used by the processor in operation, the 

transceiver is configured to transmit a control command, and the processor is 

configured to call and execute the program and data stored in the memory to 

implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information (UCI), where the to-be-fed-back UCI is transmitted in the target slots by 

using the PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

receiving, in accordance with the determined transmission duration or format of 

the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots. 

Embodiments of the present disclosure further provide a computer readable 

storage medium storing therein a computer program, where the computer program is 

configured to be executed by a processor to implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back uplink control 

information (UCI), where the to-be-fed-back UCI is transmitted in the target slots by 

using the PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

receiving, in accordance with the determined transmission duration or format of 

the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots. 

The foregoing technical solutions provided by the present disclosure have at least 

following advantageous effects: 
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According to the method of transmitting a PUCCH, the method of receiving a 

PUCCH, the apparatus, the user equipment (UE) and the base station, when the UE 

needs to transmit a PUCCH in a plurality of target slots, the UE determines a 

transmission duration or format of the PUCCH in each of the plurality of target slots 

respectively, and the UE transmits the PUCCH in accordance with the determined 

transmission duration or format of the PUCCH in each of the plurality of target slots, 

thereby allowing for PUCCH transmission in multiple slots. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 illustrates a flow diagram of a method of transmitting a PUCCH provided 

by embodiments of the present disclosure; 

Fig.2 illustrates a structural diagram of an apparatus of transmitting a PUCCH 

provided by embodiments of the present disclosure; 

Fig.3 illustrates a structural diagram of UE provided by embodiments of the 

present disclosure; 

Fig.4 illustrates a flow diagram of a method of receiving a PUCCH provided by 

embodiments of the present disclosure; 

Fig.5 illustrates a structural diagram of an apparatus of receiving a PUCCH 

provided by embodiments of the present disclosure; 

Fig.6 illustrates a structural diagram of a base station provided by embodiments 

of the present disclosure; 

Fig.7 illustrates a first diagram of slots in a specific application of the method 

provided by embodiments of the present disclosure; 

Fig.8 illustrates a second diagram of slots in a specific application of the method 

provided by embodiments of the present disclosure; 

Fig.9 illustrates a third diagram of slots in a specific application of the method 

provided by embodiments of the present disclosure. 

DETAILED DESCRIPTION 

To describe the technical problem to be solved, the technical solutions and the 

advantages of the present disclosure more clearly, specific embodiments are described 

in detail hereinafter with reference to the accompanying drawings. 

As shown in Fig.1, some embodiments of the present disclosure provide a 

method of transmitting a PUCCH, which includes following steps. 

Step 11: determining a plurality of target slots to transmit to-be-fed-back UCI. 

The to-be-fed-back UCI is transmitted in the target slots by using the PUCCH. 

In this step, the method of transmitting a PUCCH is generally applied to a UE 
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side, that is, the UE determines the to-be-fed-back UCI and determines the 

to-be-fed-back UCI to be transmitted in multiple target slots by using the PUCCH. 

Step 12: determining a transmission duration or format of the PUCCH carrying 

the to-be-fed-back UCI in each of the plurality of target slots respectively. 

In this step, the transmission durations or formats of the PUCCH carrying the 

to-be-fed-back UCI in different target slots are determined by different specific target 

slot structures which may be same with or different from each other, which is not 

specifically limited herein. 

Step 13: transmitting, in accordance with the determined transmission duration 

or format of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots. 

In this step, each transmission duration or format corresponds to a transmission 

structure, that is, the PUCCH carrying the to-be-fed-back UCI is transmitted by a 

corresponding transmission structure in each of the plurality of target slots. 

Specifically, in the foregoing embodiment of the present disclosure, the step 11 

includes: 

determining the plurality of target slots to transmit the to-be-fed-back UCI in 

accordance with predefined information of the plurality of target slots, information of 

the plurality of target slots may be predefined in accordance with a standard to which 

both UE and a base station have to adhere to; or 

determining the plurality of target slots to transmit the to-be-fed-back UCI in 

accordance with information of the plurality of target slots which is configured by a 

higher layer signaling; or 

receiving information of the plurality of target slots which is transmitted by a 

preset physical downlink control channel (PDCCH) and determining the plurality of 

target slots to transmit the to-be-fed-back UCI, where the preset PDCCH includes at 

least one of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in 

the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource 

release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 

Specifically, the information of the plurality of target slots includes at least a 

quantity of the plurality of target slots and identifiers of the plurality of target slots, 

for example, four target slots: target slot 1, target slot 2, target slot 3 and target slot 4. 

The step 12 in the foregoing embodiment of the present embodiment further 

includes: 

receiving the transmission duration or format, which is transmitted by a preset 

PDCCH, of the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots, the preset PDCCH includes at least one of: a PDCCH corresponding to a 

PDSCH for which the UCI is fed back in the PUCCH, a PDCCH indicating a 
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downlink semi-persistent scheduling resource release for which the UCI is fed back in 

the PUCCH, or a multicast PDCCH indicating a slot format of the target slot, that is, 

the indication fields of the preset PDCCH indicate respectively the transmission 

duration or format of the PUCCH in each of the plurality of target slots; or 

determining the transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively in accordance 

with a size of an uplink region contained in each target slot or a size of an uplink 

region for a PUCCH transmission contained in each target slot, for example, if it is 

assumed that the PUCCH occupies completely an uplink region of a slot or the region 

for a PUCCH transmission in the uplink region, then the transmission duration or 

format of the PUCCH may be determined by a quantity of symbols in the uplink 

region or the region for a PUCCH transmission in the uplink region. 

It is noted, the transmission duration and the format of the PUCCH may 

correspond to each other in a one-to-one relationship, for example, one transmission 

duration corresponds to a single unique format, or one format corresponds to a single 

unique transmission duration. Alternatively, a single transmission duration may 

correspond to multiple formats, whereby a transmission duration may be determined 

by determining a format. Alternatively, a single format may correspond to multiple 

transmission durations, whereby a format may be determined by determining a 

transmission duration. 

The step 13 in the foregoing embodiment of the present disclosure further 

includes: 

determining a transmission structure of the UCI and a reference signal (RS) in 

the PUCCH in each of the plurality of target slots respectively in accordance with the 

determined transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots; and 

transmitting, in accordance with the transmission structure of the UCI and the RS 

of the PUCCH in each of the plurality of target slots, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively. 

In the foregoing embodiment of the present disclosure, one transmission duration 

or format corresponds to one transmission structure of UCI and RS, that is, a structure 

of mapping the UCI and RS for PUCCH may be determined by the transmission 

duration or format, namely, which symbols among multiple symbols occupied by the 

PUCCH are used to transmit the UCI, and which symbols are used to transmit the RS. 

For example, if the transmission duration is 7 symbols and the format is x1, the 

corresponding transmission structure of UCI and RS is UURRRUU (or URUURRU), 

where U denotes a symbol location among the 7 symbols that is configured to 

transmit the UCI and R denotes a symbol location among the 7 symbols that is 

configured to transmit the RS. For another example, if the transmission duration is 4 

symbols and the format is x2, the corresponding transmission structure of UCI and RS 

is URRU (or RURU). In summary, if the transmission duration or format is 

determined, the corresponding transmission structure of UCI and RS may be 

determined and the UCI and RS maybe transmitted in PUCCH by the transmission 

structure. 
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It is noted, the foregoing transmission structures are merely optional 

embodiments of the present disclosure and there may be other structures, and different 

structures of UCI and RS are possible on account of different transmission durations 

and whether there is frequency hopping between symbols, which is not a focus of the 

present disclosure and therefore a detailed description thereof is omitted. 

In the foregoing embodiment of the present disclosure, since the plurality of 

target slots may include a same uplink region or uplink region for a PUCCH 

transmission, or different uplink regions or uplink regions for a PUCCH transmission, 

with transmission duration or formats of the PUCCH in different target slots being 

given, the positions of PUCCH in the plurality of target slots may be same or 

different. Therefore, in order to determine the position of PUCCH carrying the 

to-be-fed-back UCI more accurately, it is necessary to further determine start 

positions and/or end positions of the PUCCH in the plurality of target slots in the 

method of transmitting a PUCCH provided by embodiments of the present disclosure. 

Specifically, the determining start positions and/or end positions of the PUCCH 

in the plurality of target slots further includes: 

receiving start position and/or end position, transmitted by a preset PDCCH, of 

the PUCCH in each of one or more target slots, where the preset PDCCH includes at 

least one of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in 

the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource 

release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot; and/or, 

determining, in accordance with a predetermined rule, start position and/or end 

position of the PUCCH in each of one or more target slots. 

Specifically, when there is a PDCCH (i.e., the preset PDCCH) corresponding to 

the PUCCH, the start symbol position and/or end symbol position of the PUCCH in 

the first target slot of the plurality of target slots are/is determined by an indication 

field of the PDCCH corresponding to the PUCCH, and the start positions and/or end 

positions of the PUCCH in other target slots of the plurality of target slots are 

determined by a predetermined rule. For example, it is predetermined that the uplink 

region in the target slot or the uplink region for a PUCCH transmission is occupied 

completely, or it is predetermined that the PUCCH starts from the Ath symbol of the 

uplink region in the target slot or the uplink region for a PUCCH transmission, or it is 

predetermined that the PUCCH ends at the Bth symbol from the bottom of the uplink 

region in the target slot or the uplink region for a PUCCH transmission. 

Alternatively, when there is a PDCCH corresponding to the PUCCH, the start 

position and/or end position of PDCCH for each target slot of the plurality of target 

slots is determined, that is, each target slot of the plurality target slots corresponds to a 

separate indication. 

Alternatively, start position and/or end position of the PUCCH in each target slot 

of the plurality of target slots are/is determined by the predetermined rule. For 

example, it is predetermined that the uplink region in the target slot or the uplink 

region for a PUCCH transmission is occupied completely, or it is predetermined that 
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the PUCCH starts from the Ath symbol of the uplink region in the target slot or the 

uplink region for a PUCCH transmission, or it is predetermined that the PUCCH ends 

at the Bth symbol from the bottom of the uplink region in the target slot or the uplink 

region for a PUCCH transmission. 

It is noted that, 

if information indicating a target slot structure is not acquired (i.e., the uplink 

region in the target slot or the uplink region for a PUCCH transmission cannot be 

determined), or if the size of the uplink region in a target slot (or the size of the uplink 

region for a PUCCH transmission) is less than a determined transmission duration or 

a transmission duration corresponding to a determined format, or if the start position 

and/or end position determined by indications of the preset PDCCH or by a 

predetermined rule do/does not coincide with the uplink region in the target slot or the 

uplink region for a PUCCH transmission (e.g., the indicated start position and/or end 

position do/does not fall in the range), UE may skip the target slot and resume 

transmission in a next target slot (the target slot may or may not be included in a 

quantity N of target slots, where N is a predetermined quantity of target slots 

configured to transmit UCI). 

Further, in the foregoing scenario, if UE has received a preset PDCCH and the 

preset PDCCH indicates the start position and/or end position of the PUCCH, the UE 

may transmit the PUCCH in the target slot in accordance with the indicated start 

position and/or end position and a determined transmission duration or a transmission 

duration corresponding to a determined format (i.e., UE always transmits by indicated 

positions, irrespective of uplink/downlink resource allocation in the target slot and a 

size of the uplink region or a region for a PUCCH transmission in the uplink region). 

Alternatively, in the foregoing scenario, the UE always transmits the PUCCH in the 

target slot in accordance with the start position and/or end position determined by a 

predetermined rule in the target slot and a determined transmission duration or a 

transmission duration corresponding to a determined format (i.e., UE always transmits 

by indicated positions, irrespective of uplink/downlink resource allocation in the 

target slot and a size of the uplink region or a region for a PUCCH transmission in the 

uplink region). 

The step 13 in the foregoing embodiment of the present disclosure further 

includes: 

if a size of the to-be-fed-back UCI is less than or equal to a first preset value, 

acquiring a modulation symbol by modulating the to-be-fed-back UCI, and 

transmitting a PUCCH carrying the modulation symbol repeatedly in each of the 

plurality of target slots; the first preset value may generally be set to 2 bits, that is, 

when the to-be-fed-back UCI is 1 bit or 2 bits in duration, one modulation symbol is 

acquired by modulating the 1-bit or 2-bit UCI, and the resultant one modulation 

symbol is transmitted repeatedly in a PUCCH of a corresponding transmission 

duration or format in each of the plurality of target slots; 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

acquiring a first coded bit sequence by performing a channel coding and rate 

matching on the to-be-fed-back UCI in accordance with a quantity of symbols 
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carrying the UCI in the PUCCH, and transmitting a PUCCH carrying the first coded 

bit sequence repeatedly in each of the plurality of target slots; that is, when the 

to-be-fed-back UCI is greater than 2 bits, a channel coding and rate matching is 

performed on the to-be-fed-back UCI based on a quantity of symbols carrying the 

UCI in the PUCCH of a corresponding transmission duration or format, to acquire a 

first coded bit sequence, and the first coded bit sequence is transmitted repeatedly in 

each of the plurality of target slots; 

or, if the size of the to-be-fed-back UCI is greater than the first preset value, 

acquiring a second coded bit sequence by performing a channel coding and rate 

matching on the to-be-fed-back UCI in accordance with a quantity of symbols 

carrying the UCI in the PUCCH and a quantity of the target slots, and transmitting, in 

each of the plurality of target slots, a PUCCH carrying a sub-sequence of the second 

coded bit sequence that corresponds to the target slot; that is, when the to-be-fed-back 

UCI is greater than 2 bits, a channel coding and rate matching is performed on the 

to-be-fed-back UCI based on a quantity of symbols carrying the UCI in the PUCCH 

of a corresponding transmission duration or format and a quantity of the target slots, 

to acquire the second coded bit sequence, and a sub-sequence corresponding to the 

target slot is taken from the second bit sequence to be transmitted in the target slot. 

For example, the second bit sequence is 111000111, and a quantity of target slots is 3, 

namely target slot 1, target slot 2 and target slot 3. A sub-sequence corresponding to 

the target slot 1 is 111, a sub-sequence corresponding to the target slot 2 is 000 and a 

sub-sequence corresponding to the target slot 3 is 111. Thus, a PUCCH carrying the 

sub-sequence of 111 is transmitted in the target slot 1, a PUCCH carrying the 

sub-sequence of 000 is transmitted in the target slot 2 and a PUCCH carrying the 

sub-sequence of 111 is transmitted in the target slot 3. 

In summary, according to the method of transmitting a PUCCH provided by the 

foregoing embodiment of the present disclosure, when UE needs to transmit a 

PUCCH in a plurality of target slots, the UE determines a transmission duration or 

format of the PUCCH in each of the plurality of target slots respectively, and the UE 

transmits the PUCCH in accordance with the determined transmission duration or 

format of the PUCCH in each of the plurality of target slots, thereby allowing for 

PUCCH transmission in multiple slots. 

To better achieve the aforementioned objective, as shown in Fig.2 , embodiments 

of the present disclosure further provide an apparatus of transmitting a PUCCH, 

including: 

a first determination module 21, configured to determine a plurality of target 

slots to transmit to-be-fed-back UCI, where the to-be-fed-back UCI is transmitted in 

the target slots by using the PUCCH; 

a second determination module 22, configured to determine a transmission 

duration or format of the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots respectively; and 

a transmission module 23, configured to transmit, in accordance with the 

determined transmission duration or format of the PUCCH, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots. 

I IUIIIIII Ill llll lllllllll lllllll llllllllllll 1111 11111111111 
20170616 

20171045795 [5 

IPR2024-00985 
Petitioners’ Exhibit 1008 

Page 000032



 

18 

Specifically, in the foregoing embodiment of the present disclosure, the first 

determination module includes: 

a first determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back UCI in accordance with predefined information of 

the plurality of target slots; and/or 

a second determination sub-module, configured to determine the plurality of 

target slots to transmit the to-be-fed-back UCI in accordance with information of the 

plurality of target slots which is configured by a higher layer signaling; and/or 

a third determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back UCI by receiving information of the plurality of 

target slots which is transmitted by a preset PDCCH, where the preset PDCCH 

includes at least one of: a PDCCH corresponding to a PDSCH for which the UCI is 

fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent scheduling 

resource release for which the UCI is fed back in the PUCCH, or a multicast PDCCH 

indicating a slot format of the target slot. 

Specifically, in the foregoing embodiment of the present disclosure, the second 

determination module includes: 

a fourth determination sub-module, configured to receive the transmission 

duration or format, which is transmitted by a preset PDCCH, of the PUCCH carrying 

the to-be-fed-back UCI in each of the plurality of target slots, where the preset 

PDCCH includes at least one of: a PDCCH corresponding to a PDSCH for which the 

UCI is fed back in the PUCCH, a PDCCH indicating a downlink semi-persistent 

scheduling resource release for which the UCI is fed back in the PUCCH, or a 

multicast PDCCH indicating a slot format of the target slot; and/or 

a fifth determination sub-module, configured to determine the transmission 

duration or format of the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots respectively in accordance with a size of an uplink region 

contained in each target slot or a size of an uplink region for a PUCCH transmission 

contained in each target slot. 

Specifically, in the foregoing embodiment of the present disclosure, the 

transmission module includes: 

a structure determination sub-module, configured to determine a transmission 

structure of the UCI and a reference signal (RS) in the PUCCH in each of the plurality 

of target slots respectively in accordance with the determined transmission duration or 

format of the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots; and 

a first transmission sub-module, configured to transmit, in accordance with the 

transmission structure of the UCI and the RS of the PUCCH in each of the plurality of 

target slots, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots respectively. 
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Specifically, in the foregoing embodiment of the present disclosure, the 

apparatus further includes: 

a first position determination module, configured to receive start position and/or 

end position, transmitted by a preset PDCCH, of the PUCCH in each of one or more 

target slots, where the preset PDCCH includes at least one of: a PDCCH 

corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a PDCCH 

indicating a downlink semi-persistent scheduling resource release for which the UCI 

is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of the target 

slot; and/or 

a second position determination module, configured to determine, in accordance 

with a predetermined rule, start position and/or end position of the PUCCH in each of 

one or more target slots. 

Specifically, in the foregoing embodiment of the present disclosure, the 

transmission module includes: 

a second transmission sub-module, configured to, if a size of the to-be-fed-back 

UCI is less than or equal to a first preset value, acquire a modulation symbol by 

modulating the to-be-fed-back UCI, and transmit a PUCCH carrying the modulation 

symbol repeatedly in each of the plurality of target slots; and 

a third transmission sub-module, configured to, if the size of the to-be-fed-back 

UCI is greater than the first preset value, acquire a first coded bit sequence by 

performing a channel coding and rate matching on the to-be-fed-back UCI in 

accordance with a quantity of symbols carrying the UCI in the PUCCH, and transmit 

a PUCCH carrying the first coded bit sequence repeatedly in each of the plurality of 

target slots; or, if the size of the to-be-fed-back UCI is greater than the first preset 

value, acquire a second coded bit sequence by performing a channel coding and rate 

matching on the to-be-fed-back UCI in accordance with a quantity of symbols 

carrying the UCI in the PUCCH and a quantity of the target slots, and transmit, in 

each of the plurality of target slots, a PUCCH carrying a sub-sequence of the second 

coded bit sequence that corresponds to the target slot. 

In summary, according to the apparatus of transmitting a PUCCH provided by 

the foregoing embodiment of the present disclosure, when UE needs to transmit a 

PUCCH in a plurality of target slots, the UE determines a transmission duration or 

format of the PUCCH in each of the plurality of target slots respectively, and the UE 

transmits the PUCCH in accordance with the determined transmission duration or 

format of the PUCCH in each of the plurality of target slots, thereby allowing for 

PUCCH transmission in multiple slots. 

It is noted, the apparatus of transmitting a PUCCH provided by the foregoing 

embodiment of the present disclosure is an apparatus corresponding to the foregoing 

method of transmitting a PUCCH, and all embodiments of the method of transmitting 

a PUCCH are applicable to the apparatus of transmitting a PUCCH and may achieve 

the same or like advantageous effect. 

To better achieve the aforementioned objective, as shown in Fig.3 , embodiments 
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of the present disclosure further provide UE, including: a processor 300, a memory 

320 connected to the processor 300 via a bus interface, and a transceiver 310 

connected to the processor 300 via the bus interface, where the memory 320 is 

configured to store program and data used by the processor 300 in operation, the 

transceiver 310 is configured to transmit a control command, and the processor 300 is 

configured to call and execute the program and data stored in the memory 320 to 

implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back UCI, where the 

to-be-fed-back UCI is transmitted in the target slots by using a PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

transmitting, in accordance with the determined transmission duration or format 

of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality 

of target slots. 

In Fig.3, a bus architecture may include any quantity of interconnected buses and 

bridges, such that various circuits including one or more processors represented by the 

processor 300 and memories represented by the memory 320 are connected to each 

other. The bus architecture may also connect various other circuits such as 

peripherals, voltage regulators and power management circuits, which is well known 

in the art. Therefore, a detailed description thereof is omitted herein. Bus interface 

acts as an interface. The transceiver 310 may include multiple elements, such as a 

receiver and a transmitter, to allow for communication with various other apparatuses 

on the transmission medium. For different user equipment, user interface 330 may be 

an interface configured to connect to a requisite device externally or internally, and 

the connected device includes, but not limited to: a keypad, display, speaker, 

microphone, joystick, etc. 

The processor 300 is responsible for manage the bus architecture and normal 

processing and the memory 320 may store the data being used by the processor 300 

during operation. 

In summary, according to the UE provided by the foregoing embodiment of the 

present disclosure, when UE needs to transmit a PUCCH in a plurality of target slots, 

the UE determines a transmission duration or format of the PUCCH in each of the 

plurality of target slots respectively, and the UE transmits the PUCCH in accordance 

with the determined transmission duration or format of the PUCCH in each of the 

plurality of target slots, thereby allowing for PUCCH transmission in multiple slots. 

It is noted, the UE provided by the foregoing embodiment of the present 

disclosure is UE corresponding to the foregoing method of transmitting a PUCCH, 

and all embodiments of the method of transmitting a PUCCH are applicable to the UE 

and may achieve the same or like advantageous effect. 

To better achieve the aforementioned objective, embodiments of the present 

disclosure further provide a computer readable storage medium storing therein a 

computer program, where the computer program is configured to be executed by a 
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processor to implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back UCI, where the 

to-be-fed-back UCI is transmitted in the target slots by using a PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

transmitting, in accordance with the determined transmission duration or format 

of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality 

of target slots. 

The computer readable storage medium includes permanent medium and 

non-permanent medium, removable medium and non-removable medium which may 

achieve information storage by means of any method or technique. Information may 

include computer readable instruction, data structure, program module or other data. 

Example of computer storage medium includes, but not limited to: phase change 

random access memory (PRAM), static random access memory (SRAM), dynamic 

random access memory (DRAM), other type of random access memory (RAM), 

read-only memory (ROM), electrically erasable programmable ROM (EEPROM), 

flash memory or other memory technique, compact disc read-only memory 

(CD-ROM), digital versatile disc (DVD) or other optical storage, magnetic cassette, 

magnetic tape, magnetic disk or other magnetic storage device, or any other 

non-transmission medium suitable for storing information accessible by a computing 

device. As defined herein, the computer readable medium does not include transitory 

media, such as modulated data signal and carrier wave. 

It is noted, the computer readable storage medium provided by the foregoing 

embodiment of the present disclosure is a computer readable storage medium 

corresponding to the foregoing method of transmitting a PUCCH, and all 

embodiments of the method of transmitting a PUCCH are applicable to the computer 

readable storage medium and may achieve the same or like advantageous effect. 

To describe the method of transmitting a PUCCH more clearly, as shown in Fig.4 

, embodiments of the present disclosure further provide a method of receiving a 

PUCCH, which is applied to a base station side and includes following steps. 

Step 41: determining a plurality of target slots to transmit to-be-fed-back UCI, 

where the to-be-fed-back UCI is transmitted in the target slots by using the PUCCH. 

In this step, the method of transmitting a PUCCH is generally applied to a UE 

side, that is, the UE determines the to-be-fed-back UCI and the determined 

to-be-fed-back UCI is transmitted in multiple target slots by using the PUCCH. 

Step 42: determining a transmission duration or format of the PUCCH carrying 

the to-be-fed-back UCI in each of the plurality of target slots respectively. 

In this step, the transmission durations or formats of the PUCCH carrying the 

to-be-fed-back UCI in different target slots are determined by different specific target 

slot structures which may be the same or different from each other, which is not 
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specifically limited herein. 

Step 43: receiving, in accordance with the determined transmission duration or 

format of the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots. 

In this step, each transmission duration or format corresponds to a transmission 

structure, that is, the PUCCH carrying the to-be-fed-back UCI is transmitted by a 

corresponding transmission structure in each of the plurality of target slots. 

Specifically, in the foregoing embodiment of the present disclosure, the step 41 

includes: 

determining the plurality of target slots to transmit the to-be-fed-back UCI in 

accordance with predefined information of the plurality of target slots. Information of 

the plurality of target slots may be predefined in accordance with a standard to which 

both UE and a base station have to adhere to. Specifically, the information of the 

plurality of target slots includes at least a quantity of the plurality of target slots and 

identifiers of the plurality of target slots, for example, four target slots: target slot 1, 

target slot 2, target slot 3 and target slot 4. 

Further, in the foregoing embodiment of the present disclosure, after the step 41, 

the method includes: 

transmitting information of the plurality of target slots to UE by means of a 

higher layer signaling or a preset PDCCH, where the preset PDCCH includes at least 

one of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in the 

PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource release 

for which the UCI is fed back in the PUCCH, or a multicast PDCCH indicating a slot 

format of the target slot. 

Specifically, in the foregoing embodiment of the present disclosure, the step 42 

includes: 

determining the transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively in accordance 

with a size of an uplink region in each of the plurality of target slots or a size of an 

uplink region for a PUCCH transmission in each of the plurality of target slots. For 

example, if it is always assumed that the PUCCH occupies completely an uplink 

region of a slot or the region for a PUCCH transmission in the uplink region, then the 

transmission duration or format of the PUCCH may be determined by a quantity of 

symbols in the uplink region of the slot or the region for a PUCCH transmission in the 

uplink region. 

It is noted, the transmission duration and the format of the PUCCH may 

correspond to each other in a one-to-one relationship, for example, one transmission 

duration corresponds to a single unique format, or one format corresponds to a single 

unique transmission duration. Alternatively, a single transmission duration may 

correspond to multiple formats, whereby a transmission duration may be determined 

by determining a format. Alternatively, a single format may correspond to multiple 
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transmission durations, whereby a format may be determined by determining a 

transmission duration. 

Further, in the foregoing embodiment of the present disclosure, after the step 42, 

the method further includes: 

transmitting the transmission duration or format of the PUCCH in each target 

slot to UE by means of a preset PDCCH, where the preset PDCCH includes at least 

one of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in the 

PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource release 

for which the UCI is fed back in the PUCCH, or a multicast PDCCH indicating a slot 

format of the target slot. 

Specifically, in the foregoing embodiment of the present disclosure, the step 43 

includes: 

determining a transmission structure of the UCI and a reference signal (RS) in 

the PUCCH in each of the plurality of target slots respectively in accordance with the 

transmission duration or format of the PUCCH in each of the plurality of target slots; 

and 

transmitting, in accordance with the transmission structure of the UCI and the RS 

of the PUCCH in each of the plurality of target slots, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively. 

In the foregoing embodiment of the present disclosure, one transmission duration 

or format corresponds to one transmission structure of UCI and RS, that is, a structure 

of mapping the UCI and RS for PUCCH may be determined by the transmission 

duration or format, namely, which symbols among multiple symbols occupied by the 

PUCCH are used to transmit the UCI, and which symbols are used to transmit the RS. 

For example, if the transmission duration is 7 symbols and the format is x1, the 

corresponding transmission structure of UCI and RS is UURRRUU (or URUURRU), 

where U denotes a symbol location among the 7 symbols that is configured to 

transmit the UCI and R denotes a symbol location among the 7 symbols that is 

configured to transmit the RS. For another example, if the transmission duration is 4 

symbols and the format is x2, the corresponding transmission structure of UCI and RS 

is URRU (or RURU). In summary, if the transmission duration or format is 

determined, the corresponding transmission structure of UCI and RS may be 

determined and the UCI and RS maybe transmitted in PUCCH by the transmission 

structure. 

It is noted, the foregoing transmission structures are merely optional 

embodiments of the present disclosure and there may be other structures, and different 

structures of UCI and RS are possible on account of different transmission durations 

and whether there is frequency hopping between symbols, which is not a focus of the 

present disclosure and therefore a detailed description thereof is omitted. 

In the foregoing embodiment of the present disclosure, since the plurality of 

target slots may include a same uplink region or uplink region for a PUCCH 

transmission, or different uplink regions or uplink regions for a PUCCH transmission, 
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with transmission duration or formats of the PUCCH in different target slots being 

given, the positions of PUCCH in the plurality of target slots may be same or 

different. Therefore, in order to determine the position of PUCCH carrying the 

to-be-fed-back UCI more accurately, it is necessary to further determine start 

positions and/or end positions of the PUCCH in the plurality of target slots in the 

method of transmitting a PUCCH provided by embodiments of the present disclosure. 

Specifically, the determining start positions and/or end positions of the PUCCH 

in the plurality of target slots further includes: 

determining, in accordance with a predetermined rule, a start position and/or an 

end position of the PUCCH in each of the plurality of target slots respectively. 

The method of receiving a PUCCH provided by embodiments of the present 

disclosure further includes: 

transmitting the determined start position and/or end position of the PUCCH in 

each of the plurality of target slots to user equipment (UE) by means of a preset 

PDCCH, where the preset PDCCH includes at least one of: a PDCCH corresponding 

to a PDSCH for which the UCI is fed back in the PUCCH, a PDCCH indicating a 

downlink semi-persistent scheduling resource release for which the UCI is fed back in 

the PUCCH, or a multicast PDCCH indicating a slot format of the target slot. 

Specifically, when there is a PDCCH (i.e., the preset PDCCH) corresponding to 

the PUCCH, the start symbol position and/or end symbol position of the PUCCH in 

the first target slot of the plurality of target slots are/is determined by an indication 

field of the PDCCH corresponding to the PUCCH, and the start positions and/or end 

positions of the PUCCH in other target slots of the plurality of target slots are 

determined by a predetermined rule. For example, it is predetermined that the uplink 

region in the target slot or the uplink region for a PUCCH transmission is occupied 

completely, or it is predetermined that the PUCCH starts from the Ath symbol of the 

uplink region in the target slot or the uplink region for a PUCCH transmission, or it is 

predetermined that the PUCCH ends at the Bth symbol from the bottom of the uplink 

region in the target slot or the uplink region for a PUCCH transmission. 

Alternatively, when there is a PDCCH corresponding to the PUCCH, the start 

position and/or end position of PDCCH for each target slot of the plurality of target 

slots is determined, that is, each target slot of the plurality target slots corresponds to a 

separate indication. 

Alternatively, start position and/or end position of the PUCCH in each target slot 

of the plurality of target slots are/is determined by the predetermined rule. For 

example, it is predetermined that the uplink region in the target slot or the uplink 

region for a PUCCH transmission is occupied completely, or it is predetermined that 

the PUCCH starts from the Ath symbol of the uplink region in the target slot or the 

uplink region for a PUCCH transmission, or it is predetermined that the PUCCH ends 

at the Bth symbol from the bottom of the uplink region in the target slot or the uplink 

region for a PUCCH transmission. 

It is noted that, 
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if information indicating a target slot structure is not acquired (i.e., the uplink 

region in the target slot or the uplink region for a PUCCH transmission cannot be 

determined), or if the size of the uplink region in a target slot (or the size of the uplink 

region for a PUCCH transmission) is less than a determined transmission duration or 

a transmission duration corresponding to a determined format, or if the start position 

and/or end position determined by indications of the preset PDCCH or by a 

predetermined rule do/does not coincide with the uplink region in the target slot or the 

uplink region for a PUCCH transmission (e.g., the indicated start position and/or end 

position do/does not fall in the range), UE may skip the target slot and resume 

transmission in a next target slot (the target slot may or may not be included in a 

quantity N of target slots, where N is a predetermined quantity of target slots 

configured to transmit UCI). 

Further, in the foregoing scenario, if UE has received a preset PDCCH and the 

preset PDCCH indicates the start position and/or end position of the PUCCH, the UE 

may transmit the PUCCH in the target slot in accordance with the indicated start 

position and/or end position and a determined transmission duration or a transmission 

duration corresponding to a determined format (i.e., UE always transmits by indicated 

positions, irrespective of uplink/downlink resource allocation in the target slot and a 

size of the uplink region or a region for a PUCCH transmission in the uplink region). 

Alternatively, in the foregoing scenario, the UE always transmits the PUCCH in the 

target slot in accordance with the start position and/or end position determined by a 

predetermined rule in the target slot and a determined transmission duration or a 

transmission duration corresponding to a determined format (i.e., UE always transmits 

by indicated positions, irrespective of uplink/downlink resource allocation in the 

target slot and a size of the uplink region or a region for a PUCCH transmission in the 

uplink region). 

Specifically, in the foregoing embodiment of the present disclosure, the step 43 

includes: 

if a size of the to-be-fed-back UCI is less than or equal to a first preset value, 

receiving a PUCCH carrying the modulation symbol in each of the plurality of target 

slots, where the modulation symbol results from a modulation performed by UE on 

the to-be-fed-back UCI; the first preset value may generally be set to 2 bits, that is, 

when the to-be-fed-back UCI is 1 bit or 2 bits in duration, one modulation symbol is 

acquired by modulating the 1-bit or 2-bit UCI, and the resultant one modulation 

symbol is transmitted repeatedly in a PUCCH of a corresponding transmission 

duration or format in each of the plurality of target slots; 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

receiving a PUCCH carrying a first bit sequence in each of the plurality of target 

slots; that is, when the to-be-fed-back UCI is greater than 2 bits, a channel coding and 

rate matching is performed on the to-be-fed-back UCI based on a quantity of symbols 

carrying the UCI in the PUCCH of a corresponding transmission duration or format, 

to acquire a first coded bit sequence, and the first coded bit sequence is transmitted 

repeatedly in each of the plurality of target slots; or, 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

receiving, in each of the plurality of target slots, a PUCCH carrying a sub-sequence of 
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the second bit sequence that corresponds to the target slot; that is, when the 

to-be-fed-back UCI is greater than 2 bits, a channel coding and rate matching is 

performed on the to-be-fed-back UCI based on a quantity of symbols carrying the 

UCI in the PUCCH of a corresponding transmission duration or format and a quantity 

of the target slots, to acquire the second coded bit sequence, and a sub-sequence 

corresponding to the target slot is taken from the second bit sequence to be 

transmitted in the target slot. For example, the second bit sequence is 111000111, and 

a quantity of target slots is 3, namely target slot 1, target slot 2 and target slot 3. A 

sub-sequence corresponding to the target slot 1 is 111, a sub-sequence corresponding 

to the target slot 2 is 000 and a sub-sequence corresponding to the target slot 3 is 111. 

Thus, a PUCCH carrying the sub-sequence of 111 is transmitted in the target slot 1, a 

PUCCH carrying the sub-sequence of 000 is transmitted in the target slot 2 and a 

PUCCH carrying the sub-sequence of 111 is transmitted in the target slot 3. 

The first bit sequence is a coded bit sequence resulting from a channel coding 

and rate matching performed by the UE on the to-be-fed-back UCI in accordance with 

a quantity of symbols carrying the UCI in the PUCCH, and the second bit sequence is 

a coded bit sequence resulting from a channel coding and rate matching performed by 

the UE on the to-be-fed-back UCI in accordance with a quantity of symbols carrying 

the UCI in the PUCCH and a quantity of the target slots. 

Still further, in the foregoing embodiment of the present disclosure, after the base 

station receives the PUCCH, the method further includes step 44: 

acquiring the to-be-fed-back UCI from the PUCCH. 

The step 44 includes specifically: 

if the size of the to-be-fed-back UCI is less than or equal to the first preset value, 

merging the modulation symbols received in the plurality of target slots (a merge of 

modulation symbols, or a merge of bits) and determining the to-be-fed-back UCI in 

accordance with a merged modulation symbol; and 

if the size of the to-be-fed-back UCI is greater than the first preset value, 

merging the first bit sequences received in the plurality of target slots and determining 

the to-be-fed-back UCI by decoding a merged first bit sequence, or merging 

modulation symbol sequences received in the plurality of target slots that correspond 

to the first bit sequence, deriving the first bit sequence from a merged modulation 

symbol sequence, and determining the to-be-fed-back UCI by decoding the first bit 

sequence, that is, the base station acquires the UCI transmitted by UE by merging 

information received in each target slot; or acquiring the second bit sequence by 

cascading the sub-sequences of the second bit sequence received in the plurality of 

target slots, and determining the to-be-fed-back UCI by decoding the second bit 

sequence, that is, the base station cascades information received in each target slot and 

performs a channel decoding on the cascaded information to acquire the UCI 

transmitted by UE. 

In summary, according to the method of receiving a PUCCH provided by the 

foregoing embodiment of the present disclosure, when UE needs to transmit a 

PUCCH in a plurality of target slots, the base station determines a transmission 
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duration or format of the PUCCH in each of the plurality of target slots respectively, 

and the base station receives the PUCCH in accordance with the determined 

transmission duration or format of the PUCCH in each of the plurality of target slots, 

thereby allowing for PUCCH transmission in multiple slots. 

To better achieve the aforementioned objective, as shown in Fig.5, embodiments 

of the present disclosure further provide an apparatus of receiving a PUCCH, 

including: 

a third determination module 51, configured to determine a plurality of target 

slots to transmit to-be-fed-back UCI, where the to-be-fed-back UCI is transmitted in 

the target slots by using the PUCCH; 

a fourth determination module 52, configured to determine a transmission 

duration or format of the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots respectively; and 

a reception module 53, configured to receive, in accordance with the determined 

transmission duration or format of the PUCCH, the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots. 

Specifically, the third determination module in the foregoing embodiment of the 

present disclosure includes: 

a sixth determination sub-module, configured to determine the plurality of target 

slots to transmit the to-be-fed-back UCI in accordance with predefined information of 

the plurality of target slots. 

Specifically, in the foregoing embodiment of the present disclosure, the 

apparatus further includes: 

a first information transmission module, configured to transmit information of 

the plurality of target slots to user equipment (UE) by means of a higher layer 

signaling or a preset PDCCH, where the preset PDCCH includes at least one of: a 

PDCCH corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a 

PDCCH indicating a downlink semi-persistent scheduling resource release for which 

the UCI is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of 

the target slot. 

Specifically, the fourth determination module in the foregoing embodiment of 

the present disclosure includes: 

a seventh determining sub-module, configured to determine the transmission 

duration or format of the PUCCH carrying the to-be-fed-back UCI in each of the 

plurality of target slots respectively in accordance with a size of an uplink region in 

each of the plurality of target slots or a size of an uplink region for a PUCCH 

transmission in each of the plurality of target slots. 

Specifically, in the foregoing embodiment of the present disclosure, the 

apparatus further includes: 
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a second information transmission module, configured to transmit the 

transmission duration or format of the PUCCH in each target slot to UE by means of a 

preset PDCCH, where the preset PDCCH includes at least one of: a PDCCH 

corresponding to a PDSCH for which the UCI is fed back in the PUCCH, a PDCCH 

indicating a downlink semi-persistent scheduling resource release for which the UCI 

is fed back in the PUCCH, or a multicast PDCCH indicating a slot format of the target 

slot. 

Specifically, the reception module in the foregoing embodiment of the present 

disclosure includes: 

a transmission structure determination sub-module, configured to determine a 

transmission structure of the UCI and a reference signal (RS) in the PUCCH in each 

of the plurality of target slots respectively in accordance with the transmission 

duration or format of the PUCCH in each of the plurality of target slots; and 

a first reception sub-module, configured to receive, in accordance with the 

transmission structure of the UCI and the RS of the PUCCH in each of the plurality of 

target slots, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots respectively. 

Specifically, in the foregoing embodiment of the present disclosure, the 

apparatus further includes: 

a third position determination module, configured to determine, in accordance 

with a predetermined rule, a start position and/or an end position of the PUCCH in 

each of the plurality of target slots respectively. 

Specifically, in the foregoing embodiment of the present disclosure, the 

apparatus further includes: 

a third information transmission module, configured to transmit the determined 

start position and/or end position of the PUCCH in each of the plurality of target slots 

to UE by means of a preset PDCCH, where the preset PDCCH includes at least one 

of: a PDCCH corresponding to a PDSCH for which the UCI is fed back in the 

PUCCH, a PDCCH indicating a downlink semi-persistent scheduling resource release 

for which the UCI is fed back in the PUCCH, or a multicast PDCCH indicating a slot 

format of the target slot. 

Specifically, the reception module in the foregoing embodiment of the present 

disclosure includes: 

a second reception sub-module, configured to, if a size of the to-be-fed-back UCI 

is less than or equal to a first preset value, receive a PUCCH carrying a modulation 

symbol in each of the plurality of target slots, where the modulation symbol results 

from a modulation performed by UE on the to-be-fed-back UCI; and 

a third reception sub-module, configured to, if the size of the to-be-fed-back UCI 

is greater than the first preset value, receive a PUCCH carrying a first bit sequence in 

each of the plurality of target slots; or, if the size of the to-be-fed-back UCI is greater 
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than the first preset value, receive, in each of the plurality of target slots, a PUCCH 

carrying a sub-sequence of the second bit sequence that corresponds to the target slot, 

where the first bit sequence is a coded bit sequence resulting from a channel 

coding and rate matching performed by the UE on the to-be-fed-back UCI in 

accordance with a quantity of symbols carrying the UCI in the PUCCH, and the 

second bit sequence is a coded bit sequence resulting from a channel coding and rate 

matching performed by the UE on the to-be-fed-back UCI in accordance with a 

quantity of symbols carrying the UCI in the PUCCH and a quantity of the target slots. 

Specifically, in the foregoing embodiment of the present disclosure, the 

apparatus further includes: 

an information acquisition module, configured to acquire the to-be-fed-back UCI 

from the PUCCH. 

Specifically, the information acquisition module in the foregoing embodiment of 

the present disclosure includes: 

a first information acquisition sub-module, configured to, if the size of the 

to-be-fed-back UCI is less than or equal to the first preset value, merge the 

modulation symbols received in the plurality of target slots and determine the 

to-be-fed-back UCI in accordance with a merged modulation symbol; and 

a second information acquisition sub-module, configured to, if the size of the 

to-be-fed-back UCI is greater than the first preset value, merge the first bit sequences 

received in the plurality of target slots and determine the to-be-fed-back UCI by 

decoding a merged first bit sequence, or merge modulation symbol sequences 

received in the plurality of target slots that correspond to the first bit sequence, derive 

the first bit sequence from a merged modulation symbol sequence, and determine the 

to-be-fed-back UCI by decoding the first bit sequence; or acquire the second bit 

sequence by cascading the sub-sequences of the second bit sequence received in the 

plurality of target slots, and determine the to-be-fed-back UCI by decoding the second 

bit sequence. 

In summary, according to the apparatus of receiving a PUCCH provided by the 

foregoing embodiment of the present disclosure, when UE needs to transmit a 

PUCCH in a plurality of target slots, the base station determines a transmission 

duration or format of the PUCCH in each of the plurality of target slots respectively, 

and the base station receives the PUCCH in accordance with the determined 

transmission duration or format of the PUCCH in each of the plurality of target slots, 

thereby allowing for PUCCH transmission in multiple slots. 

It is noted, the apparatus of receiving a PUCCH provided by the foregoing 

embodiment of the present disclosure is an apparatus corresponding to the foregoing 

method of receiving a PUCCH, and all embodiments of the method of receiving a 

PUCCH are applicable to the apparatus of receiving a PUCCH and may achieve the 

same or like advantageous effect. 

To better achieve the aforementioned objective, as shown in Fig.6, embodiments 
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of the present disclosure further provide a base station, including: a processor 600, a 

memory 620 connected to the processor 600 via a bus interface, and a transceiver 610 

connected to the processor 600 via the bus interface, where the memory 620 is 

configured to store program and data used by the processor 600 in operation, the 

transceiver 610 is configured to transmit a control command, and the processor 600 is 

configured to call and execute the program and data stored in the memory 620 to 

implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back UCI, where the 

to-be-fed-back UCI is transmitted in the target slots by using the PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

receiving, in accordance with the determined transmission duration or format of 

the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots. 

In Fig.6, a bus architecture may include any quantity of interconnected buses and 

bridges, such that various circuits including one or more processors represented by the 

processor 600 and memories represented by the memory 620 are connected to each 

other. The bus architecture may also connect various other circuits such as 

peripherals, voltage regulators and power management circuits, which is well known 

in the art. Therefore, a detailed description thereof is omitted herein. Bus interface 

acts as an interface. The transceiver 610 may include multiple elements, such as a 

receiver and a transmitter, to allow for communication with various other apparatuses 

on the transmission medium. The processor 600 is responsible for supervising the bus 

architecture and normal operation and the memory 620 may store the data being used 

by the processor 600 during operation. 

The processor 600 is responsible for supervising the bus architecture and normal 

operation and the memory 620 may store the data being used by the processor 600 

during operation. 

In summary, according to the base station provided by the foregoing embodiment 

of the present disclosure, when UE needs to transmit a PUCCH in a plurality of target 

slots, the base station determines a transmission duration or format of the PUCCH in 

each of the plurality of target slots respectively, and the base station receives the 

PUCCH in accordance with the determined transmission duration or format of the 

PUCCH in each of the plurality of target slots, thereby allowing for PUCCH 

transmission in multiple slots. 

It is noted, the base station provided by the foregoing embodiment of the present 

disclosure is a base station corresponding to the foregoing method of receiving a 

PUCCH, and all embodiments of the method of receiving a PUCCH are applicable to 

the base station and may achieve the same or like advantageous effect. 

To better achieve the aforementioned objective, embodiments of the present 

disclosure further provide a computer readable storage medium storing therein a 

computer program, where the computer program is configured to be executed by a 
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processor to implement following steps: 

determining a plurality of target slots to transmit to-be-fed-back UCI, where the 

to-be-fed-back UCI is transmitted in the target slots by using a PUCCH; 

determining a transmission duration or format of the PUCCH carrying the 

to-be-fed-back UCI in each of the plurality of target slots respectively; and 

receiving, in accordance with the determined transmission duration or format of 

the PUCCH, the PUCCH carrying the to-be-fed-back UCI in each of the plurality of 

target slots. 

The computer readable storage medium includes permanent medium and 

non-permanent medium, removable medium and non-removable medium which may 

achieve information storage by means of any method or technique. Information may 

include computer readable instruction, data structure, program module or other data. 

Example of computer storage medium includes, but not limited to: phase change 

random access memory (PRAM), static random access memory (SRAM), dynamic 

random access memory (DRAM), other type of random access memory (RAM), 

read-only memory (ROM), electrically erasable programmable ROM (EEPROM), 

flash memory or other memory technique, compact disc read-only memory 

(CD-ROM), digital versatile disc (DVD) or other optical storage, magnetic cassette, 

magnetic tape, magnetic disk or other magnetic storage device, or any other 

non-transmission medium suitable for storing information accessible by a computing 

device. As defined herein, the computer readable medium does not include transitory 

media, such as modulated data signal and carrier wave. 

It is noted, the computer readable storage medium provided by the foregoing 

embodiment of the present disclosure is a computer readable storage medium 

corresponding to the foregoing method of receiving a PUCCH, and all embodiments 

of the method of receiving a PUCCH are applicable to the computer readable storage 

medium and may achieve the same or like advantageous effect. 

To better achieve the foregoing objective, the method of transmitting a PUCCH 

and the method of receiving a PUCCH provided by embodiments of the present 

disclosure are illustrated with reference to the accompanying drawings. 

Assume that one slot includes 7 symbols (OFDM or single carrier frequency 

division multiple access (SC-FDMA) symbol) and it is determined by agreement or 

configured that one PUCCH is transmitted in two target slots. In case that it is 

configured, it may be configured in advance by means of a higher layer signaling, 

e.g., for a periodic channel state information/scheduling request (CSI/SR) feedback; 

or may be configured by means of a PDCCH, e.g., for an acknowledgement/negative 

acknowledgement (ACK/NACK) feedback. The hybrid automatic repeat request 

(HARQ) feedback time sequence may be: an ACK/NACK for a downlink 

transmission in a previous slot is fed back in an uplink region of a current slot, or an 

ACK/NACK for a downlink transmission in a current slot is fed back in an uplink 

region of the current slot. The HARQ feedback time sequence may be predefined, or 

may be configured by means of a higher layer signaling or a related indication field in 

the PDCCH. 
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Scenario 1: the uplink regions in a plurality of target slots are the same, as shown 

in Fig.7, both structures of slots i and i+1 include a downlink region of 2 symbols, a 

guard period (GP) of 1 symbol, and an uplink region of 4 symbols. 

UE determines, according to a feedback period of periodic UCI, that CSI/SR 

feedback is to be conducted in slot i and determines that a transmission duration of the 

PUCCH is 4 symbols by a predetermined duration or a duration configured by means 

of a higher layer signaling in advance or a size of an uplink region (or a region for a 

PUCCH transmission in the uplink region) in at least one of two slots. Alternatively, 

the UE determines, by the HARQ feedback time sequence, that ACK/NACK feedback 

is to be conducted in slot i and determines that a transmission duration of the PUCCH 

is 4 symbols by a predetermined duration, a duration configured by means of a higher 

layer signaling in advance, a size of an uplink region (or a region for a PUCCH 

transmission in the uplink region) in at least one of two slots, or an indication field in 

a PDCCH corresponding to the PUCCH. 

Then the PUCCH is transmitted by a UCI+RS structure with a duration of 4 

symbols in both uplink regions of slots i and i+1, as shown by PUCCH1 and 

PUCCH2 in Fig.7, in which the PUCCH transmission starts at the first symbol of the 

uplink region in each slot. Of course, the start position and/or end position of the 

PUCCH in the uplink region may be informed by signaling, for example, informed by 

means of a corresponding PDCCH, whereby the PUCCH may be transmitted on any 

part of symbols of the uplink region. The position may be informed for the first slot 

only, or the position may be informed by corresponding signaling for every slot, as a 

result, the transmission positions in different slots may vary. 

When UCI is no more than 2 bits in duration, the UCI is transmitted repeatedly 

in every slot. The UCI is transmitted in every slot by a determined UCI+RS structure 

corresponding to a same transmission duration. The base station receives the PUCCH 

in slots i and i+1 by the same transmission duration and merges UCI in these two slots 

to acquire final UCI. When the UCI is greater than 2 bits in duration, the UCI may be 

transmitted repeatedly in every slot, that is, UE performs a channel coding and rate 

matching based on a quantity of transmission symbols of UCI in the UCI+RS 

structure determined by the transmission duration, and then transmits a same coded 

sequence in two slots repeatedly. The base station receives the PUCCH in slots i and 

i+1 by the same transmission duration and merges UCI received in these two slots to 

acquire final UCI information. Alternatively, a joint coding transmission on the two 

slots may be performed, that is, UE performs a channel coding and rate matching 

based on a sum of transmission symbols of UCI in the UCI+RS structures determined 

by the transmission duration in the two slots, and divides a coded sequence into two 

portions for transmission in the two slots respectively. The base station receives the 

PUCCH in slots i and i+1 by the same transmission duration, cascades UCI 

information received in these two slots and performs a channel decoding on the 

cascaded UCI to acquire final UCI information. 

Scenario 2: the uplink regions in a plurality of target slots are different, as shown 

in Fig.8, a structure of slots i includes: 2 symbols for downlink transmission, 1 

symbol as a guard period (GP), and 4 symbols for uplink transmission; while slot i+1 

has a full-uplink structure, that is, all 7 symbols are used for uplink transmission. 
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UE determines, by a feedback period of periodic UCI, that CSI/SR feedback is to 

be conducted in slot i, and determines that a transmission duration of the PUCCH is 4 

symbols in slot i and a transmission duration of the PUCCH is 7 symbols in slot i+1 

by a duration configured by means of a higher layer signaling in advance or a size of 

an uplink region (or a region for a PUCCH transmission in the uplink region) in each 

of the two slots. Alternatively, the UE determines, by the HARQ feedback time 

sequence, that ACK/NACK feedback is to be conducted in slot i, and determines that 

a transmission duration of the PUCCH is 4 symbols in slot i and a transmission 

duration of the PUCCH is 7 symbols in slot i+1 by a duration configured by means of 

a higher layer signaling in advance, a size of an uplink region (or a region for a 

PUCCH transmission in the uplink region) in each of the two slots, or an indication 

field in a PDCCH corresponding to the PUCCH. 

Then the PUCCH is transmitted in the uplink regions of slot i and slot i+1 by a 

UCI+RS structure with a duration of 4 symbols and a UCI+RS structure with a 

duration of 7 symbols respectively, as shown by PUCCH1 and PUCCH2 in Fig.8, in 

which the PUCCH transmission ends at the last symbol of uplink region in every slot, 

that is, if the uplink region is greater than the transmission duration, the last several 

symbols are always occupied for transmission. Of course, the PUCCH transmission 

may starts at the first symbol of uplink region in every slot, that is, if the uplink region 

is greater than the transmission duration, the first several symbols are always 

occupied for transmission. Of course, the start position and/or end position of the 

PUCCH in the uplink region may be informed by signaling, for example, informed by 

means of a corresponding PDCCH, whereby the PUCCH may be transmitted on any 

part of symbols of the uplink region. The position may be informed for the first slot 

only, or the position may be informed by corresponding signaling for every slot, as a 

result, the transmission positions in different slots may vary. The transmission method 

in case that UCI is no greater than 2 bits in duration or is greater than 2 bits in 

duration is the same as that of the above scenario 1, and a detailed description is 

omitted herein. 

Scenario 3: the uplink regions in a plurality of target slots are different, as shown 

in Fig.9, a structure of slots i includes: 2 symbols for downlink transmission, 1 

symbol as a guard period (GP), and 4 symbols for uplink transmission; while a 

structure of slots i+1 includes: 1 symbol for downlink transmission, 1 symbol as a 

guard period (GP), and 5 symbols for uplink transmission. 

UE determines, by a feedback period of periodic UCI, that CSI/SR feedback is to 

be conducted in slot i, and determines that a transmission duration of the PUCCH is 4 

symbols in slot i and a transmission duration of the PUCCH is 5 symbols in slot i+1 

by a duration configured by means of a higher layer signaling in advance or a size of 

an uplink region (or a region for a PUCCH transmission in the uplink region) in each 

of the two slots. Alternatively, the UE determines, by the HARQ feedback time 

sequence, that ACK/NACK feedback is to be conducted in slot i, and determines that 

a transmission duration of the PUCCH is 4 symbols in slot i and a transmission 

duration of the PUCCH is 5 symbols in slot i+1 by a duration configured by means of 

a higher layer signaling in advance, a size of an uplink region (or a region for a 

PUCCH transmission in the uplink region) in each of the two slots, or an indication 

field in a PDCCH corresponding to the PUCCH. 
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Then the PUCCH is transmitted in the uplink regions of slot i and slot i+1 by a 

UCI+RS structure with a duration of 4 symbols and a UCI+RS structure with a 

duration of 5 symbols respectively, as shown by PUCCH1 and PUCCH2 in Fig.9, in 

which the PUCCH transmission ends at the last symbol of uplink region in every slot, 

that is, if the uplink region is greater than the transmission duration, the last several 

symbols are always occupied for transmission. Of course, the PUCCH transmission 

may starts at the first symbol of uplink region in every slot, that is, if the uplink region 

is greater than the transmission duration, the first several symbols are always 

occupied for transmission. Of course, the start position and/or end position of the 

PUCCH in the uplink region may be informed by signaling, for example, informed by 

means of a corresponding PDCCH, whereby the PUCCH may be transmitted on any 

part of symbols of the uplink region. The position may be informed for the first slot 

only, or the position may be informed by corresponding signaling for every slot, as a 

result, the transmission positions in different slots may vary. The transmission method 

in case that UCI is no greater than 2 bits in duration or is greater than 2 bits in 

duration is the same as that of the above scenario 1, and a detailed description is 

omitted herein. 

It is noted, the slot structures in the above embodiments are for exemplification 

only, the same operation principle may apply to the case that each slot includes 14 

symbols. The PUCCH of a transmission duration of 4 symbols (or a format 

corresponding to the transmission duration of 4 symbols) is for exemplification only, 

the PUCCH may be transmitted by using a duration of another quantity of 

symbols/another format, e.g., a duration of any integer quantity of symbols ranging 

from 4 to 14, and the same operation principle as above may apply thereto. The above 

description merely takes the case in which PUCCH occupies the uplink region 

completely for example, in case that a subset of the uplink region is configured in 

advance for PUCCH transmission, the transmission duration of the PUCCH may 

certainly be determined by the size of the region configured to transmit PUCCH in the 

uplink region; if the configuration is performed by means of a signaling, the 

transmission duration of PUCCH may be smaller than the size of the UL region or the 

region configured to transmit PUCCH, and the same operation principle as above may 

apply thereto. 

The above descriptions merely describe optional implementations of the present 

disclosure. It is appreciated, modifications and improvements may be made by a 

person of ordinary skill in the art without departing from the principle of the present 

disclosure, and these modifications and improvements shall fall within the scope of 

the present disclosure. 
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