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CLAIMS 

1. A method of wireless communications at a user equipment (UE), comprising: receiving, from 

a base station, a radio resource control (RRC) configuration indicating a UE-specific resource 

set; receiving, from the base station, a physical downlink control channel (PDCCH) including a 

corresponding acknowledgement/non-acknowledgement (ACK/NACK) resource configuration; 

determining, at the UE, one or more ACK/NACK resources from the UE-specific resource set 

for an upcoming physical uplink control channel (PUCCH) based, at least in part, on the 

ACK/NACK resource configuration; and transmitting, from the UE to the base station, an 

ACK/NACK for a physical downlink shared channel (PDSCH) on at least one of the one or more 

ACK/NACK resources determined based at least in part on the ACK/NACK resource 

configuration. 

2. The method of claim 1, wherein the one or more ACK/NACK resources is used to transmit a 

combined UCI that includes at least the ACK/NACK and another type of UCI different from the 

ACK/NACK. 

3. The method of claim 1, wherein the ACK/NACK allows the base station to verify the UE 

received the RRC configuration and the PDCCH. 

4. The method of claim 1, wherein determining the one or more ACK/NACK resources from the 

UE-specific resource set is further based, at least in part, on at least one of sub-band mapping 

information, cross-slot scheduling information, or a format of the ACK/NACK resource 

configuration. 

5. The method of claim 4, wherein the sub-band mapping information is based on a mapping of a 

plurality of downlink sub-bands to one or more uplink sub-bands. 

6. The method of claim 4, wherein the sub-band mapping information is based on an overall 

numbering of downlink control channel element (CCE) resources and uplink ACK resources. 



34

7. The method of claim 4, wherein the sub-band mapping information is based on an implicit 

mapping of downlink control channel element (CCE) resources and sub-band dependent offsets. 

8. The method of claim 4, wherein the cross-slot scheduling information includes different 

mapping functions for same-slot scheduling and cross-slot scheduling configurations. 

9. The method of claim 4, wherein the cross-slot scheduling information is determined by: 

mapping a plurality of PDCCHs to a same resource when the ACK/NACK resource 

configuration indicates an ACK/NACK is to be transmitted in a long duration of different slots. 

10. The method of claim 1, wherein the ACK/NACK resource configuration includes a resource 

indicator (RI). 

11. The method of claim 10, wherein determining, at the UE, the one or more ACK/NACK 

resources from the UE-specific resource set is further based on explicit mapping of some 

downlink control information (DCI) bits other than RI bits. 

12. The method of claim 10, wherein the RI is a multi-level resource index that includes one or 

more sub-band indexes and one or more resource identifiers that identify at least one resource 

corresponding to each sub-band identified by the one or more sub-band indexes. 

13. The method of claim 10, wherein determining, at the UE, the one or more ACK/NACK 

resources from the UE-specific resource set is further based on implicit mapping. 

14. The method of claim 3, wherein the implicit mapping is based on a location of a control 

channel element (CCE) carrying the ACK/NACK resource configuration. 

15. The method of claim 3, wherein determining, at the UE, the one or more ACK/NACK 

resources from the UE-specific resource set is based on implicit mapping when a number of 

resources in the UE-specific resource set is more than 2^b_RI, where b_RI is a number of RI 

bits. 
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16. A user equipment (UE), comprising: a transceiver; a memory; and a processor coupled with 

the memory and the transceiver and configured to: receive, from a base station, a radio resource 

control (RRC) configuration indicating a UE-specific resource set; receive, from the base station, 

a physical downlink control channel (PDCCH) including a corresponding 

acknowledgement/non-acknowledgement (ACK/NACK) resource configuration; determine one 

or more ACK/NACK resources from the UE-specific resource set for an upcoming physical 

uplink control channel (PUCCH) based, at least in part, on the ACK/NACK resource 

configuration; and transmit, to the base station an ACK/NACK for a physical downlink shared 

channel (PDSCH) one at least one of the one or more ACK/NACK resources determined based 

at least in part on the ACK/NACK resource configuration. 

17. The UE of claim 16, wherein the one or more ACK/NACK resources is used to transmit a 

combined UCI that includes at least the ACK/NACK and another type of UCI different from the 

ACK/NACK. 

18. The UE of claim 16, wherein the ACK/NACK allows the base station to verify the UE 

received the RRC configuration and the PDCCH. 

19. The UE of claim 16, wherein the processor is further configured to determine the one or 

more ACK/NACK resources from the UE-specific resource set based, at least in part, on at least 

one of sub-band mapping information, cross-slot scheduling information, or a format of the 

ACK/NACK resource configuration. 

20. The UE of claim 19, wherein the sub-band mapping information is based on a mapping of a 

plurality of downlink sub-bands to one or more uplink sub-bands. 

21. The UE of claim 19, wherein the sub-band mapping information is based on an overall 

numbering of downlink control channel element (CCE) resources and uplink ACK resources. 

22. The UE of claim 19, wherein the sub-band mapping information is based on an implicit 
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mapping of downlink control channel element (CCE) resources and sub-band dependent offsets. 

23. The UE of claim 19, wherein the cross-slot scheduling information includes different 

mapping functions for same-slot scheduling and cross-slot scheduling configurations. 

24. The UE of claim 19, wherein the processor is further configured to determine the cross-slot 

scheduling information by: mapping a plurality of PDCCHs to a same resource when the 

ACK/NACK resource configuration indicates an ACK/NACK is to be transmitted in a long 

duration of different slots. 

25. The UE of claim 16, wherein the ACK/NACK resource configuration includes a resource 

indicator (RI). 

26. The UE of claim 25, wherein the processor is further configured to determine the one or 

more ACK/NACK resources from the UE-specific resource set further based on explicit mapping 

of some downlink control information (DCI) bits other than RI bits. 

27. The UE of claim 25, wherein the RI is a multi-level resource index that includes one or more 

sub-band indexes and one or more resource identifiers that identify at least one resource 

corresponding to each sub-band identified by the one or more sub-band indexes. 

28. The UE of claim 25, wherein the processor is further configured to determine the one or 

more ACK/NACK resources from the UE-specific resource set further based on implicit 

mapping. 

29. The UE of claim 28, wherein the implicit mapping is based on a location of a control channel 

element (CCE) carrying the ACK/NACK resource configuration. 

30. The UE of claim 28, wherein the processor is further configured to: determine the one or 

more ACK/NACK resources from the UE-specific resource set is based on implicit mapping 

when a number of resources in the UE-specific resource set is more than 2^b_RI, where b_RI is 
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a number of RI bits. 

31. A user equipment (UE) comprising: means for receiving, from a base station, a radio 

resource control (RRC) configuration indicating a UE-specific resource set; means for receiving, 

from the base station, a physical downlink control channel (PDCCH) including a corresponding 

acknowledgement/non-acknowledgement (ACK/NACK) resource configuration; means for 

determining one or more ACK/NACK resources from the UE-specific resource set for an 

upcoming physical uplink control channel (PUCCH) based, at least in part, on the ACK/NACK 

resource configuration; and means for transmitting, to the base station, an ACK/NACK for a 

physical downlink shared channel (PDSCH) on at least one of the one or more ACK/NACK 

resources determined based at least in part on the ACK/NACK resource configuration. 

32. The UE of claim 31, wherein the ACK/NACK resource configuration includes a resource 

indicator (RI). 

33. The UE of claim 31, wherein the one or more ACK/NACK resources is used to transmit a 

combined UCI that includes at least the ACK/NACK and another type of UCI different from the 

ACK/NACK. 

34. The method of claim 31, wherein the ACK/NACK allows the base station to verify the UE 

received the RRC configuration and the PDCCH. 

35. A non-transitory computer readable medium of a user equipment (UE) having processor-

executable program code stored thereon, comprising: code for receiving, from a base station, a 

radio resource control (RRC) configuration indicating a UE-specific resource set; code for 

receiving, from the base station, a physical downlink control channel (PDCCH) including a 

corresponding acknowledgement/non-acknowledgement (ACK/NACK) resource configuration; 

code for determining one or more ACK/NACK resources from the UE-specific resource set for 

an upcoming physical uplink control channel (PUCCH) based, at least in part, on the 

ACK/NACK resource configuration; and code for transmitting, to the base station, an 

ACK/NACK for a physical downlink shared channel (PDSCH) on at least one of the one or more 
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ACK/NACK resources determined based at least in part on the ACK/NACK resource 

configuration. 

36. The non-transitory computer readable medium of claim 35, wherein the ACK/NACK 

resource configuration includes a resource indicator (RI). 

37. The non-transitory computer readable medium of claim 35, wherein the one or more 

ACK/NACK resources is used to transmit a combined UCI that includes at least the ACK/NACK 

and another type of UCI different from the ACK/NACK. 

38. The non-transitory computer readable medium of claim 35, wherein the ACK/NACK allows 

the base station to verify the UE received the RRC configuration and the PDCCH. 

39. A method of wireless communication at a base station, comprising: transmitting, to a UE, a 

radio resource control (RRC) configuration indicating a UE-specific resource set; transmitting, to 

the UE, a physical downlink control channel (PDCCH) including a corresponding 

acknowledgement/non-acknowledgement (ACK/NACK) resource configuration; transmitting, to 

the UE, user data on a physical downlink shared channel (PDSCH); receiving, from the UE, an 

ACK/NACK for the user data transmitted on the PDSCH on at least one ACK/NACK resource 

from the UE-specific resource set determined, by the UE, based at least in part on the 

ACK/NACK resource configuration; and verifying, by the base station, the UE received the user 

data based on the ACK/NACK. 

40. The method of claim 39, wherein the ACK/NACK resource configuration includes a resource 

indicator (RI). 

41. The method of claim 40, wherein the RI is a multi-level resource index that includes one or 

more sub-band indexes and one or more resource identifiers that identify at least one resource 

corresponding to each sub-band identified by the one or more sub-band indexes. 

42. A base station, comprising: a transceiver; a memory; and a processor coupled with the 
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memory and the transceiver and configured to: transmit, to a UE, a radio resource control (RRC) 

configuration indicating a UE-specific resource set; transmit, to the UE, a physical downlink 

control channel (PDCCH) including a corresponding acknowledgement/non-acknowledgement 

(ACK/NACK) resource configuration; transmit, to the UE, user data on a physical downlink 

shared channel (PDSCH); receive, from the UE, an ACK/NACK for the user data transmitted on 

the PDSCH on at least one ACK/NACK resource from the UE-specific resource set determined, 

by the UE, based at least in part on the ACK/NACK resource configuration; and verify, by the 

processor, the UE received the user data based on the ACK/NACK. 

43. The base station of claim 42, wherein the ACK/NACK resource configuration includes a 

resource indicator (RI). 

44. The base station of claim 43, wherein the RI is a multi-level resource index that includes one 

or more sub-band indexes and one or more resource identifiers that identify at least one resource 

corresponding to each sub-band identified by the one or more sub-band indexes. 

45. A non-transitory computer readable medium having processor-executable program code 

stored thereon, comprising: code executable to transmit, to a UE, a radio resource control (RRC) 

configuration indicating a UE-specific resource set; code executable to transmit, to the UE, a 

physical downlink control channel (PDCCH) including a corresponding acknowledgement/non-

acknowledgement (ACK/NACK) resource configuration; code executable to transmit, to the UE, 

user data on a physical downlink shared channel (PDSCH); code executable to receive, from the 

UE, an ACK/NACK for the user data transmitted on the PDSCH on at least one ACK/NACK 

resource from the UE-specific resource set determined, by the UE, based at least in part on the 

ACK/NACK resource configuration; and code executable to verify, by a base station, the UE 

received the user data based on the ACK/NACK. 

46. A base station, comprising: means for transmitting, to a UE, a radio resource control (RRC) 

configuration indicating a UE-specific resource set; means for transmitting, to the UE, a physical 

downlink control channel (PDCCH) including a corresponding acknowledgement/non-

acknowledgement (ACK/NACK) resource configuration; means for transmitting, to the UE, user 
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data on a physical downlink shared channel (PDSCH); means for receiving, from the UE, an 

ACK/NACK for the user data transmitted on the PDSCH on at least one ACK/NACK resource 

from the UE-specific resource set determined, by the UE, based at least in part on the 

ACK/NACK resource configuration; and means for verifying, by the base station, the UE 

received the user data based on the ACK/NACK. 


