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CLAIMS 

1. An apparatus for wireless communication, comprising:  

a transmitter; and  

a processing system configured to: 

determine whether or not to use intra-slot frequency hopping for a variable length 

uplink control channel, and 

communicate information to the transmitter for transmission in a slot over the 

variable length uplink control channel using a single frequency or intra-slot frequency hopping 

based on the determination of whether or not to use intra-slot frequency hopping, wherein a 

number of demodulation reference signals (DMRSs) on the variable length uplink control 

channel is reduced when the intra-slot frequency hopping is not used relative to when the intra-

slot frequency hopping is used. 

2. The apparatus of claim 1, wherein the variable length uplink control channel comprises a 

long physical uplink control channel (PUCCH). 

3. The apparatus of claim 1, wherein the variable length uplink control channel comprises a 

short physical uplink control channel (PUCCH). 

4. The apparatus of claim 1, wherein to determine whether or not to use intra-slot frequency 

hopping, the processing system is configured to determine whether or not to use intra-slot 

frequency hopping for transmitting data on the variable length uplink control channel based on a 

duration of the variable length uplink control channel. 

5. The apparatus of claim 4, wherein variable length uplink control channel durations using 

intra-slot frequency hopping and the variable length uplink control channel durations not using 

intra-slot frequency hopping are predetermined.  

6. The apparatus of claim 1, wherein the processing system is configured to determine 

whether or not to use intra-slot frequency hopping for the variable length uplink control channel 
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based on received signaling to enable or disable the variable length uplink control channel 

hopping.  

7. The apparatus of claim 6, wherein the signaling comprises Radio Resource Control 

(RRC) signaling to enable or disable the variable length uplink control channel hopping or the 

signaling comprises downlink control information (DCI) signaling to enable or disable the 

variable length uplink control channel hopping. 

8. The apparatus of claim 1, wherein the processing system is further configured to use one 

of received Radio Resource Control (RRC) signaling or received downlink control information 

(DCI) signaling to change a state of inter-slot hopping. 

9. An apparatus for wireless communication, comprising:  

a receiver configured to receive information over a variable length uplink control 

channel; and  

a processing system configured to: 

determine whether or not to use intra-slot frequency hopping for the variable 

length uplink control channel, and 

receive the information from the receiver in a slot on the variable length uplink 

control channel using a single frequency or intra-slot frequency hopping based on the 

determination of whether or not to use intra-slot frequency hopping, wherein a number of 

demodulation reference signals (DMRSs) on the variable length uplink control channel is 

reduced when the intra-slot frequency hopping is not used relative to when the intra-slot 

frequency hopping is used. 

10. The apparatus of claim 9, wherein the variable length uplink control channel comprises a 

long physical uplink control channel (PUCCH).  

11. The apparatus of claim 9, wherein the variable length uplink control channel comprises a 

short physical uplink control channel (PUCCH).  
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12. The apparatus of claim 9, wherein to determine whether or not to use intra-slot frequency 

hopping, the processing system is configured to determine whether or not to use intra-slot 

frequency hopping for receiving data on the variable length uplink control channel based on a 

duration of the variable length uplink control channel. 

13. The apparatus of claim 12, wherein variable length uplink control channel durations 

using intra-slot frequency hopping and the variable length uplink control channel durations not 

using intra-slot frequency hopping are predetermined.  

14. The apparatus of claim 12, wherein the processing system is further configured to signal 

a user equipment (UE) to enable or disable the variable length uplink control channel hopping.  

15. The apparatus of claim 14, wherein the signaling comprises Radio Resource Control 

(RRC) signaling to enable or disable the variable length uplink control channel hopping or the 

signaling comprises downlink control information (DCI) signaling to enable or disable the 

variable length uplink control channel hopping. 

16. The apparatus of claim 12, wherein the processing system is further configured to use one 

of Radio Resource Control (RRC) or downlink control information (DCI) signaling to change a 

state of inter-slot hopping. 

17. A method of wireless communication, comprising:  

determining whether or not to use intra-slot frequency hopping for a variable length 

uplink control channel, and 

communicating information to a transmitter for transmission in a slot over the variable 

length uplink control channel using a single frequency or intra-slot frequency hopping based on 

the determination of whether or not to use intra-slot frequency hopping, wherein a number of 

demodulation reference signals (DMRSs) on the variable length uplink control channel is 

reduced when the intra-slot frequency hopping is not used relative to when the intra-slot 

frequency hopping is used. 
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18. The method of claim 17, wherein the variable length uplink control channel comprises a 

long physical uplink control channel (PUCCH).  

19. The method of claim 17, wherein the variable length uplink control channel comprises a 

short physical uplink control channel (PUCCH).  

20. The method of claim 17, wherein the determining whether or not to use intra-slot 

frequency hopping comprises determining whether or not to use intra-slot frequency hopping for 

transmitting data on the variable length uplink control channel based on a duration of the 

variable length uplink control channel. 

21. The method of claim 20, wherein variable length uplink control channel durations using 

intra-slot frequency hopping and the variable length uplink control channel durations not using 

intra-slot frequency hopping are predetermined.  

22. The method of claim 17, wherein the determining whether or not to use intra-slot 

frequency hopping for the variable length uplink control channel is based on received signaling 

to enable or disable the variable length uplink control channel hopping.  

23. The method of claim 22, wherein the signaling comprises at least one of Radio Resource 

Control (RRC) signaling to enable or disable the variable length uplink control channel hopping 

or downlink control information (DCI) signaling to enable or disable the variable length uplink 

control channel hopping. 

24. The method of claim 17, further comprising using one of received Radio Resource 

Control (RRC) signaling or received downlink control information (DCI) signaling to change a 

state of inter-slot hopping. 

25. A method of wireless communication, comprising:  

determining whether or not to use intra-slot frequency hopping for a variable length 

uplink control channel, and 
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receiving information in a slot over the variable length uplink control channel using a 

single frequency or intra-slot frequency hopping based on the determination of whether or not to 

use intra-slot frequency hopping, wherein a number of demodulation reference signals (DMRSs) 

on the variable length uplink control channel is reduced when the intra-slot frequency hopping is 

not used relative to when the intra-slot frequency hopping is used. 

26. The method of claim 25, wherein the variable length uplink control channel comprises a 

long physical uplink control channel (PUCCH).  

27. The method of claim 25, wherein the variable length uplink control channel comprises a 

short physical uplink control channel (PUCCH).  

28. The method of claim 25, wherein the determining whether or not to use intra-slot 

frequency hopping comprises determining whether or not to use intra-slot frequency hopping for 

receiving data on the variable length uplink control channel based on a duration of the variable 

length uplink control channel. 

29. The method of claim 28, wherein variable length uplink control channel durations using 

intra-slot frequency hopping and the variable length uplink control channel durations not using 

intra-slot frequency hopping are predetermined.  

30. The method of claim 28, further comprising signaling a user equipment (UE) to enable or 

disable the variable length uplink control channel hopping.  

31. The method of claim 30, wherein the signaling comprises at least one of Radio Resource 

Control (RRC) signaling to enable or disable the variable length uplink control channel hopping 

or downlink control information (DCI) signaling to enable or disable the variable length uplink 

control channel hopping. 

32. The method of claim 25, further comprising using one of Radio Resource Control (RRC) 

or downlink control information (DCI) signaling to change a state of inter-slot hopping.  
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33. An apparatus for wireless communication, comprising:  

means for determining whether or not to use intra-slot frequency hopping for a variable 

length uplink control channel, and 

means for communicating information to a transmitter for transmission in a slot over the 

variable length uplink control channel using a single frequency or intra-slot frequency hopping 

based on the determination of whether or not to use intra-slot frequency hopping, wherein a 

number of demodulation reference signals (DMRSs) on the variable length uplink control 

channel is reduced when the intra-slot frequency hopping is not used relative to when the intra-

slot frequency hopping is used. 

34. The apparatus of claim 33, wherein the variable length uplink control channel comprises 

a long physical uplink control channel (PUCCH).  

35. The apparatus of claim 33, wherein the variable length uplink control channel comprises 

a short physical uplink control channel (PUCCH).  

36. The apparatus of claim 33, wherein the means for determining whether or not to use 

intra-slot frequency hopping is configured to determine whether or not to use intra-slot frequency 

hopping for transmitting data on the variable length uplink control channel based on a duration 

of the variable length uplink control channel. 

37. The apparatus of claim 36, wherein variable length uplink control channel durations 

using intra-slot frequency hopping and the variable length uplink control channel durations not 

using intra-slot frequency hopping are predetermined.  

38. The apparatus of claim 33, wherein the means for determining whether or not to use 

intra-slot frequency hopping for the variable length uplink control channel is configured to 

determine whether or not to use intra-slot frequency hopping for the variable length uplink 

control channel based on received signaling to enable or disable the variable length uplink 

control channel hopping.  
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39. The apparatus of claim 38, wherein the signaling comprises Radio Resource Control 

(RRC) signaling to enable or disable the variable length uplink control channel hopping or the 

signaling comprises downlink control information (DCI) signaling to enable or disable the 

variable length uplink control channel hopping. 

40. The apparatus of claim 33, further comprising: 

means for using one of received Radio Resource Control (RRC) signaling or received 

downlink control information (DCI) signaling to change a state of inter-slot hopping. 

41. An apparatus for wireless communication, comprising:  

means for determining whether or not to use intra-slot frequency hopping for a variable 

length uplink control channel, and 

means for receiving information in a slot over the variable length uplink control channel 

using a single frequency or intra-slot frequency hopping based on the determination of whether 

or not to use intra-slot frequency hopping, wherein a number of demodulation reference signals 

(DMRSs) on the variable length uplink control channel is reduced when the intra-slot frequency 

hopping is not used relative to when the intra-slot frequency hopping is used. 

42. The apparatus of claim 41, wherein the variable length uplink control channel comprises 

a long physical uplink control channel (PUCCH).  

43. The apparatus of claim 41, wherein the variable length uplink control channel comprises 

a short physical uplink control channel (PUCCH).  

44. The apparatus of claim 41, wherein the means for determining whether or not to use 

intra-slot frequency hopping is configured to determine whether or not to use intra-slot frequency 

hopping for receiving data on the variable length uplink control channel based on a duration of 

the variable length uplink control channel. 
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45. The apparatus of claim 44, wherein variable length uplink control channel durations 

using intra-slot frequency hopping and the variable length uplink control channel durations not 

using intra-slot frequency hopping are predetermined.  

46. The apparatus of claim 44, further comprising: 

means for signaling a user equipment (UE) to enable or disable the variable length uplink 

control channel hopping.  

47. The apparatus of claim 46, wherein the signaling comprises Radio Resource Control 

(RRC) signaling to enable or disable the variable length uplink control channel hopping or the 

signaling comprises downlink control information (DCI) signaling to enable or disable the 

variable length uplink control channel hopping. 

48. The apparatus of claim 44, further comprising means for using one of Radio Resource 

Control (RRC) or downlink control information (DCI) signaling to change a state of inter-slot 

hopping. 


