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CLAIMS 

1. A method of wireless communication for user equipment (UE), comprising: 

receiving downlink control information (DCI) that indicates an allocated resource from a 

base station;  

receiving data from the base station; 

generating a cyclically shifted sequence that is cyclically shifted based on at least one of 

an acknowledgment (ACK) or negative ACK (NACK) for the received data and a scheduling 

request (SR), the cyclically shifted sequence having a cyclic shift index corresponding to 0 or 6 

when the SR is negative and a cyclic shift index corresponding to 3 or 9 when the SR is positive, 

the cyclic shift index including 12 values, wherein the cyclic shift index corresponding to 3 has a 

cyclic shift distance of M/4 from the cyclic shift index corresponding to 0, the cyclic shift index 

corresponding to 6 has a cyclic shift distance of M/2 from the cyclic shift index corresponding to 

0, and the cyclic shift index corresponding to 9 has a cyclic shift distance of 3M/4 from the cyclic 

shift index corresponding to 0, where M=2π; and 

transmitting the cyclically shifted sequence in the allocated resource within a symbol 

period of a slot of a subframe to the base station, wherein the SR and the at least one of the ACK 

or the NACK are transmitted jointly in the symbol period, wherein the SR and the at least one of 

the ACK or the NACK are transmitted in one sequence of 2n+1 sequences in the symbol period, 

where n is a number of bits of the at least one of the ACK or the NACK, the one sequence being a 

base sequence with one of 2n+1 cyclic shifts of the base sequence. 

2. The method of claim 1, wherein the DCI further indicates a second allocated resource of a 

physical downlink shared channel (PDSCH) and wherein the data is received from the base station 

in the second allocated resource of the PDSCH.  

3. The method of claim 1, wherein the sequence is one sequence of a plurality of sequences. 

4. The method of claim 3, wherein the 2n+1 cyclic shifts comprise 2n+1 integer cyclic shifts, 

wherein a cyclic shift distance between each of the 2n+1 cyclic shifts is equal to L divided by 2n+1

where L is a sequence length of each of the 2n+1 sequences. 

5. The method of claim 3, wherein the 2n+1 sequences comprise a first set of 2n sequences for 
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indicating the SR equals to 0 and a second set of 2n sequences for indicating the SR equals to 1. 

6. The method of claim 5, wherein each of the first set of 2n sequences or each of the second 

set of 2n sequences indicates a different value of the at least one of the ACK or the NACK. 

7. The method of claim 5, wherein the first set of 2n sequences and the second set of 2n

sequences are interlaced with respect to the cyclic shifts of the base sequence to maximize a mutual 

distance between each sequence in the first set of 2n sequences and each sequence in the second 

set of 2n sequences. 

8. The method of claim 5, wherein the at least one of the ACK or the NACK comprises a 

bundled ACK or NACK, wherein the bundled ACK or NACK is produced by AND’ing a first 

ACK or NACK with a second ACK or NACK of the at least one of the ACK or the NACK. 

9. The method of claim 1, wherein the sequence is one sequence of a plurality of sequences 

and wherein the at least one of the ACK or the NACK are transmitted in one sequence of 2n

sequences in the symbol period of a set of resource blocks (RBs), where n is a number of bits of 

the at least one of the ACK or the NACK, the one sequence being a base sequence with one of 2n

cyclic shifts of the base sequence, wherein the one sequence is transmitted in a first RB of the set 

of RBs when the SR equals to 0 and the one sequence is transmitted in a second RB of the set of 

RBs when the SR equals to 1. 

10. The method of claim 1, wherein the SR and the at least one of the ACK or the NACK are 

transmitted jointly in the symbol period within three bits of uplink control information (UCI). 

11. The method of claim 1, wherein the SR is transmitted using on-off keying (OOK) with a 

first sequence in a second resource allocated to the UE when the DCI is not received. 

12. A method of wireless communication for a base station, comprising: 

transmitting downlink control information (DCI) that indicates an allocated resource to 

user equipment (UE);  

transmitting data to the UE; and 

monitoring for a scheduling request (SR) and at least one of an acknowledgement (ACK) 

or a negative ACK (NACK) in a resource allocated to the UE within a symbol period of a slot in 
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a subframe, the at least one of the ACK or the NACK being in response to the transmitted data, 

the SR and the at least one of the ACK or the NACK are indicated by a cyclically shifted sequence, 

the cyclically shifted sequence corresponding to a sequence that is cyclically shifted to indicate 

the SR and the at least one of the ACK or the NACK, the cyclically shifted sequence having a 

cyclic shift index corresponding to 0 or 6 when the SR is negative and a cyclic shift index 

corresponding to 3 or 9 when the SR is positive, the cyclic shift index including 12 values, wherein 

the cyclic shift index corresponding to 3 has a cyclic shift distance of M/4 from the cyclic shift 

index corresponding to 0, the cyclic shift index corresponding to 6 has a cyclic shift distance of 

M/2 from the cyclic shift index corresponding to 0, and the cyclic shift index corresponding to 9 

has a cyclic shift distance of 3M/4 from the cyclic shift index corresponding to 0, where M=2π, 

wherein the SR and the at least one of the ACK or the NACK are received jointly in the symbol 

period, wherein the SR and the at least one of the ACK or the NACK are indicated by one sequence 

of 2n+1 sequences in the symbol period, where n is a number of bits of the at least one of the ACK 

or the NACK, the one sequence being a base sequence with one of 2n+1 cyclic shifts of the base 

sequence. 

13. The method of claim 12, wherein the DCI further indicates a second allocated resource of 

a physical downlink shared channel (PDSCH) and wherein the data is transmitted to the UE in the 

second allocated resource of the PDSCH. 

14. The method of claim 12, further comprising: 

determining that the SR and the at least one of the ACK or the NACK are not received in 

the allocated resource; and 

monitoring for the SR in a second resource allocated to the UE. 

15. The method of claim 14, further comprising: 

determining that the SR is equal to 1 and a DTX (discontinuous transmission) for the at 

least one of the ACK or the NACK by detecting the SR in the second resource or determining that 

the SR is equal to 0 and the DTX for the at least one of the ACK or the NACK when the SR is not 

detected in the second resource. 

16. The method of claim 12, wherein monitoring for the SR and the at least one of the ACK or 

the NACK within the symbol period of the slot in the subframe comprises receiving the SR and 
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the at least one of the ACK or the NACK in the symbol period of the slot of the subframe. 

17. The method of claim 12, wherein the sequence is one sequence of a plurality of sequences. 

18. The method of claim 17, wherein the 2n+1 cyclic shifts comprise 2n+1 integer cyclic shifts, 

wherein a cyclic shift distance between each of the 2n+1 cyclic shifts is equal to L divided by 2n+1

where L is a sequence length of each of the 2n+1 sequences. 

19. The method of claim 17, wherein 2n+1 sequences comprise a first set of 2n sequences for 

indicating the SR equals to 0 and a second set of 2n sequences for indicating the SR equals to 1. 

20. The method of claim 19, wherein each of the first set of 2n sequences or each of the second 

set of 2n sequences indicates a different value of the at least one of the ACK or the NACK. 

21. The method of claim 19, wherein the first set of 2n sequences and the second set of 2n

sequences are interlaced with respect to the cyclic shifts of the base sequence to maximize a mutual 

distance between each sequence in the first set of 2n sequences and each sequence in the second 

set of 2n sequences. 

22. The method of claim 19, wherein the at least one of the ACK or the NACK comprises a 

bundled ACK or NACK, wherein the bundled ACK or NACK is produced by AND’ing a first 

ACK or NACK with a second ACK or NACK of the at least one of the ACK or the NACK. 

23. The method of claim 12, wherein the sequence is one sequence of a plurality of sequences 

and wherein the at least one of the ACK or the NACK are indicated by one sequence of 2n

sequences in the symbol period of a set of resource blocks (RBs), where n is a number of bits of 

the at least one of the ACK or the NACK, the one sequence being a base sequence with one of 2n

cyclic shifts of the base sequence, wherein the one sequence is transmitted in a first RB of the set 

of RBs when the SR equals to 0 and the one sequence is transmitted in a second RB of the set of 

RBs when the SR equals to 1. 

24. The method of claim 12, wherein the SR and the at least one of the ACK or the NACK are 

received jointly in the symbol period within three bits of uplink control information (UCI). 

25. An apparatus for wireless communication, comprising: 
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a memory; and 

at least one processor coupled to the memory and configured to: 

receive downlink control information (DCI) that indicates an allocated resource 

from a base station; 

receive data from the base station; 

generate a cyclically shifted sequence that is cyclically shifted based on at least one 

of an acknowledgment (ACK) or negative ACK (NACK) for the received data and a 

scheduling request (SR), the cyclically shifted sequence having a cyclic shift index 

corresponding to 0 or 6 when the SR is negative and a cyclic shift index corresponding to 

3 or 9 when the SR is positive, the cyclic shift index including 12 values, wherein the cyclic 

shift index corresponding to 3 has a cyclic shift distance of M/4 from the cyclic shift index 

corresponding to 0, the cyclic shift index corresponding to 6 has a cyclic shift distance of 

M/2 from the cyclic shift index corresponding to 0, and the cyclic shift index corresponding 

to 9 has a cyclic shift distance of 3M/4 from the cyclic shift index corresponding to 0, 

where M=2π; and 

transmit the cyclically shifted sequence in the allocated resource within a symbol 

period of a slot of a subframe to the base station, wherein the SR and the at least one of the 

ACK or the NACK are transmitted jointly in the symbol period, wherein the SR and the at 

least one of the ACK or the NACK are transmitted in one sequence of 2n+1 sequences in 

the symbol period, where n is a number of bits of the at least one of the ACK or the NACK, 

the one sequence being a base sequence with one of 2n+1 cyclic shifts of the base sequence. 

26. The apparatus of claim 25, wherein the DCI further indicates a second allocated resource 

of a physical downlink shared channel (PDSCH) and wherein the data is received from the base 

station in the second allocated resource of the PDSCH.  

27. The apparatus of claim 25, wherein the sequence is one sequence of a plurality of 

sequences. 

28. The apparatus of claim 27, wherein the 2n+1 cyclic shifts comprise 2n+1 integer cyclic shifts, 

wherein a cyclic shift distance between each of the 2n+1 cyclic shifts is equal to L divided by 2n+1

where L is a sequence length of each of the 2n+1 sequences. 
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29. The apparatus of claim 27, wherein the 2n+1 sequences comprise a first set of 2n sequences 

for SR equal to 0 and a second set of 2n sequences for SR equal to 1. 

30. The apparatus of claim 29, wherein each of the first set of 2n sequences or each of the 

second set of 2n sequences indicates a different value of the at least one of the ACK or the NACK. 

31. The apparatus of claim 29, wherein the first set of 2n sequences and the second set of 2n

sequences are interlaced with respect to the cyclic shifts of the base sequence to maximize a mutual 

distance between each sequence in the first set of 2n sequences and each sequence in the second 

set of 2n sequences. 

32. The apparatus of claim 29, wherein the at least one of the ACK or the NACK comprises a 

bundled ACK or NACK, wherein the bundled ACK or NACK is produced by AND’ing a first 

ACK or NACK with a second ACK or NACK of the at least one of the ACK or the NACK. 

33. The apparatus of claim 25, wherein the sequence is one sequence of a plurality of sequences 

and wherein the at least one processor is configured to transmit the at least one of the ACK or the 

NACK in one sequence of 2n sequences in the symbol period of a set of resource blocks (RBs), 

where n is a number of bits of the at least one of the ACK or the NACK, the one sequence being a 

base sequence with one of 2n cyclic shifts of the base sequence, wherein the one sequence is 

transmitted in a first RB of the set of RBs when the SR equals to 0 and the one sequence is 

transmitted in a second RB of the set of RBs when the SR equals to 1. 

34. The apparatus of claim 25, wherein the at least one processor is configured to transmit the 

SR and the at least one of the ACK or the NACK jointly in the symbol period within three bits of 

uplink control information (UCI). 

35. The apparatus of claim 25, wherein the at least one processor is configured to transmit the 

SR using on-off keying (OOK) with a first sequence in a second resource allocated to a user 

equipment (UE) when the DCI is not received. 

36. An apparatus for wireless communication, comprising: 

a memory; and 

at least one processor coupled to the memory and configured to: 
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transmit downlink control information (DCI) that indicates an allocated resource to 

user equipment (UE); 

transmit data to the UE; and 

monitor for a scheduling request (SR) and at least one of an acknowledgement 

(ACK) or a negative ACK (NACK) in a resource allocated to the UE within a symbol 

period of a slot in a subframe, the at least one of the ACK or the NACK being in response 

to the transmitted data, the SR and the at least one of the ACK or the NACK are indicated 

by a cyclically shifted sequence, the cyclically shifted sequence corresponding to a 

sequence that is cyclically shifted to indicate the SR and the at least one of the ACK or the 

NACK, the cyclically shifted sequence having a cyclic shift index corresponding to 0 or 6 

when the SR is negative and a cyclic shift index corresponding to 3 or 9 when the SR is 

positive, the cyclic shift index including 12 values, wherein the cyclic shift index 

corresponding to 3 has a cyclic shift distance of M/4 from the cyclic shift index 

corresponding to 0, the cyclic shift index corresponding to 6 has a cyclic shift distance of 

M/2 from the cyclic shift index corresponding to 0, and the cyclic shift index corresponding 

to 9 has a cyclic shift distance of 3M/4 from the cyclic shift index corresponding to 0, 

where M=2π, wherein the SR and the at least one of the ACK or the NACK are received 

jointly in the symbol period, wherein the SR and the at least one of the ACK or the NACK 

are indicated by one sequence of 2n+1 sequences in the symbol period, where n is a number 

of bits of the at least one of the ACK or the NACK, the one sequence being a base sequence 

with one of 2n+1 cyclic shifts of the base sequence. 

37. The apparatus of claim 36, wherein the DCI further indicates a second allocated resource 

of a physical downlink shared channel (PDSCH) and wherein the data is transmitted to the UE in 

the second allocated resource of the PDSCH. 

38. The apparatus of claim 36, wherein the at least one processor is further configured to: 

determine that the SR and the at least one of the ACK or the NACK are not received in the 

allocated resource; and 

monitor for the SR in a second resource allocated to the UE. 

39. The apparatus of claim 38, wherein the at least one processor is further configured to: 
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determine that the SR is equal to 1 and a DTX (discontinuous transmission) for the at least 

one of the ACK or the NACK by detecting the SR in the second resource or determining that the 

SR is equal to 0 and the DTX for the at least one of the ACK or the NACK when the SR is 

undetected in the second resource. 

40. The apparatus of claim 36, wherein the at least one processor is configured to monitor for 

the SR and the at least one of the ACK or the NACK within the symbol period of the slot in the 

subframe by being configured to receive the SR and the at least one of the ACK or the NACK in 

the symbol period of the slot of the subframe. 

41. The apparatus of claim 36, wherein the sequence is one sequence of a plurality of 

sequences. 

42. The apparatus of claim 41, wherein the 2n+1 cyclic shifts comprise 2n+1 integer cyclic shifts, 

wherein a cyclic shift distance between each of the 2n+1 cyclic shifts is equal to L divided by 2n+1

where L is a sequence length of each of the 2n+1 sequences. 

43. The apparatus of claim 41, wherein 2n+1 sequences comprise a first set of 2n sequences for 

indicating the SR equals to 0 and a second set of 2n sequences for indicating the SR equals to 1. 

44. The apparatus of claim 43, wherein each of the first set of 2n sequences or each of the 

second set of 2n sequences indicates a different value of the at least one of the ACK or the NACK. 

45. The apparatus of claim 43, wherein the first set of 2n sequences and the second set of 2n

sequences are interlaced with respect to the cyclic shifts of the base sequence to maximize a mutual 

distance between each sequence in the first set of 2n sequences and each sequence in the second 

set of 2n sequences. 

46. The apparatus of claim 43, wherein the at least one of the ACK or the NACK comprises a 

bundled ACK or NACK, wherein the bundled ACK or NACK is produced by AND’ing a first 

ACK or NACK with a second ACK or NACK of the at least one of the ACK or the NACK. 

47. The apparatus of claim 36, wherein the sequence is one sequence of a plurality of sequences 

and wherein the at least one processor is configured to receive the at least one of the ACK or the 

NACK as indicated by one sequence of 2n sequences in the symbol period of a set of resource 
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blocks (RBs), where n is a number of bits of the at least one of the ACK or the NACK, the one 

sequence being a base sequence with one of 2n cyclic shifts of the base sequence, wherein the one 

sequence is transmitted in a first RB of the set of RBs when the SR equals to 0 and the one sequence 

is transmitted in a second RB of the set of RBs when the SR equals to 1. 

48. The apparatus of claim 36, wherein the at least one processor is configured to receive the 

SR and the at least one of the ACK or the NACK jointly in the symbol period within three bits of 

uplink control information (UCI). 

49. An apparatus for wireless communication, comprising: 

means for receiving downlink control information (DCI) that indicates an allocated 

resource from a base station;  

means for receiving data from the base station; 

means for generating a cyclically shifted sequence that is cyclically shifted based on at 

least one of an acknowledgment (ACK) or negative ACK (NACK) for the received data and a 

scheduling request (SR), the cyclically shifted sequence having a cyclic shift index corresponding 

to 0 or 6 when the SR is negative and a cyclic shift index corresponding to 3 or 9 when the SR is 

positive, the cyclic shift index including 12 values, wherein the cyclic shift index corresponding 

to 3 has a cyclic shift distance of M/4 from the cyclic shift index corresponding to 0, the cyclic 

shift index corresponding to 6 has a cyclic shift distance of M/2 from the cyclic shift index 

corresponding to 0, and the cyclic shift index corresponding to 9 has a cyclic shift distance of 3M/4 

from the cyclic shift index corresponding to 0, where M=2π; and 

means for transmitting the cyclically shifted sequence in the allocated resource within a 

symbol period of a slot of a subframe to the base station, wherein the SR and the at least one of 

the ACK or the NACK are transmitted jointly in the symbol period, wherein the SR and the at least 

one of the ACK or the NACK are transmitted in one sequence of 2n+1 sequences in the symbol 

period, where n is a number of bits of the at least one of the ACK or the NACK, the one sequence 

being a base sequence with one of 2n+1 cyclic shifts of the base sequence. 

50. The apparatus of claim 49, wherein the DCI further indicates a second allocated resource 

of a physical downlink shared channel (PDSCH) and wherein the data is received from the base 

station in the second allocated resource of the PDSCH.  
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51. The apparatus of claim 49, wherein the sequence is one sequence of a plurality of 

sequences. 

52. The apparatus of claim 51, wherein the 2n+1 cyclic shifts comprise 2n+1 integer cyclic shifts, 

wherein a cyclic shift distance between each of the 2n+1 cyclic shifts is equal to L divided by 2n+1

where L is a sequence length of each of the 2n+1 sequences. 

53. The apparatus of claim 51, wherein the 2n+1 sequences comprise a first set of 2n sequences 

for indicating the SR equals to 0 and a second set of 2n sequences for indicating the SR equals to 

1. 

54. The apparatus of claim 53, wherein each of the first set of 2n sequences or each of the 

second set of 2n sequences indicates a different value of the at least one of the ACK or the NACK. 

55. The apparatus of claim 53, wherein the first set of 2n sequences and the second set of 2n

sequences are interlaced with respect to the cyclic shifts of the base sequence to maximize a mutual 

distance between each sequence in the first set of 2n sequences and each sequence in the second 

set of 2n sequences. 

56. The apparatus of claim 53, wherein the at least one of the ACK or the NACK comprises a 

bundled ACK or NACK, wherein the bundled ACK or NACK is produced by AND’ing a first 

ACK or NACK with a second ACK or NACK of the at least one of the ACK or the NACK. 

57. The apparatus of claim 49, wherein the sequence is one sequence of a plurality of sequences 

and wherein the at least one of the ACK or the NACK are transmitted in one sequence of 2n

sequences in the symbol period of a set of resource blocks (RBs), where n is a number of bits of 

the at least one of the ACK or the NACK, the one sequence being a base sequence with one of 2n

cyclic shifts of the base sequence, wherein the one sequence is transmitted in a first RB of the set 

of RBs when the SR equals to 0 and the one sequence is transmitted in a second RB of the set of 

RBs when the SR equals to 1. 

58. The apparatus of claim 49, wherein the SR and the at least one of the ACK or the NACK 

are transmitted jointly in the symbol period within three bits of uplink control information (UCI). 

59. The apparatus of claim 49, wherein the SR is transmitted using on-off keying (OOK) with 
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a first sequence in a second resource allocated to a user equipment (UE) when the DCI is not 

received. 

60. An apparatus for wireless communication, comprising: 

means for transmitting downlink control information (DCI) that indicates an allocated 

resource to user equipment (UE);  

means for transmitting data to the UE; and 

means for monitoring for a scheduling request (SR) and at least one of an 

acknowledgement (ACK) or a negative ACK (NACK) in a resource allocated to the UE within a 

symbol period of a slot in a subframe, the at least one of the ACK or the NACK being in response 

to the transmitted data, the SR and the at least one of the ACK or the NACK are indicated by a 

cyclically shifted sequence, the cyclically shifted sequence corresponding to a sequence that is 

cyclically shifted to indicate the SR and the at least one of the ACK or the NACK, the cyclically 

shifted sequence having a cyclic shift index corresponding to 0 or 6 when the SR is negative and 

a cyclic shift index corresponding to 3 or 9 when the SR is positive, the cyclic shift index including 

12 values, wherein the cyclic shift index corresponding to 3 has a cyclic shift distance of M/4 from 

the cyclic shift index corresponding to 0, the cyclic shift index corresponding to 6 has a cyclic shift 

distance of M/2 from the cyclic shift index corresponding to 0, and the cyclic shift index 

corresponding to 9 has a cyclic shift distance of 3M/4 from the cyclic shift index corresponding to 

0, where M=2π, wherein the SR and the at least one of the ACK or the NACK are received jointly 

in the symbol period, wherein the SR and the at least one of the ACK or the NACK are indicated 

by one sequence of 2n+1 sequences in the symbol period, where n is a number of bits of the at least 

one of the ACK or the NACK, the one sequence being a base sequence with one of 2n+1 cyclic 

shifts of the base sequence. 

61. The apparatus of claim 60, wherein the DCI further indicates a second allocated resource 

of a physical downlink shared channel (PDSCH) and wherein the data is transmitted to the UE in 

the second allocated resource of the PDSCH. 

62. The apparatus of claim 60, further comprising: 

means for determining that the SR and the at least one of the ACK or the NACK are not 

received in the allocated resource; and 
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means for monitoring for the SR in a second resource allocated to the UE. 

63. The apparatus of claim 62, further comprising: 

means for determining that the SR is equal to 1 and a DTX (discontinuous transmission) 

for the at least one of the ACK or the NACK by when the SR is detected in the second resource or 

determining that the SR is equal to 0 and the DTX for the at least one of the ACK or the NACK 

when the SR is not detected in the second resource. 

64. The apparatus of claim 60, wherein the means for monitoring for the SR and the at least 

one of the ACK or the NACK within the symbol period of the slot in the subframe comprises 

receiving the SR and the at least one of the ACK or the NACK in the symbol period of the slot of 

the subframe. 

65. The apparatus of claim 60, wherein the sequence is one sequence of a plurality of 

sequences. 

66. The apparatus of claim 65, wherein the 2n+1 cyclic shifts comprise 2n+1 integer cyclic shifts, 

wherein a cyclic shift distance between each of the 2n+1 cyclic shifts is equal to L divided by 2n+1

where L is a sequence length of each of the 2n+1 sequences. 

67. The apparatus of claim 65, wherein 2n+1 sequences comprise a first set of 2n sequences for 

indicating the SR equals to 0 and a second set of 2n sequences for indicating the SR equals to 1. 

68. The apparatus of claim 67, wherein each of the first set of 2n sequences or each of the 

second set of 2n sequences indicates a different value of the at least one of the ACK or the NACK. 

69. The apparatus of claim 67, wherein the first set of 2n sequences and the second set of 2n

sequences are interlaced with respect to the cyclic shifts of the base sequence to maximize a mutual 

distance between each sequence in the first set of 2n sequences and each sequence in the second 

set of 2n sequences. 

70. The apparatus of claim 67, wherein the at least one of the ACK or the NACK comprises a 

bundled ACK or NACK, wherein the bundled ACK or NACK is produced by AND’ing a first 

ACK or NACK with a second ACK or NACK of the at least one of the ACK or the NACK. 
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71. The apparatus of claim 60, wherein the sequence is one sequence of a plurality of sequences 

and wherein the at least one of the ACK or the NACK are indicated by one sequence of 2n

sequences in the symbol period of a set of resource blocks (RBs), where n is a number of bits of 

the at least one of the ACK or the NACK, the one sequence being a base sequence with one of 2n

cyclic shifts of the base sequence, wherein the one sequence is transmitted in a first RB of the set 

of RBs when the SR equals to 0 and the one sequence is transmitted in a second RB of the set of 

RBs when the SR equals to 1. 

72. The apparatus of claim 60, wherein the SR and the at least one of the ACK or the NACK 

are received jointly in the symbol period within three bits of uplink control information (UCI). 

73. A non-transitory computer-readable medium storing computer executable code, the code 

when executed by a processor causes the processor to: 

receive downlink control information (DCI) that indicates an allocated resource from a 

base station; 

receive data from the base station; 

generate a cyclically shifted sequence that is cyclically shifted based on at least one of an 

acknowledgment (ACK) or negative ACK (NACK) for the received data and a scheduling request 

(SR), the cyclically shifted sequence having a cyclic shift index corresponding to 0 or 6 when the 

SR is negative and a cyclic shift index corresponding to 3 or 9 when the SR is positive, the cyclic 

shift index including 12 values, wherein the cyclic shift index corresponding to 3 has a cyclic shift 

distance of M/4 from the cyclic shift index corresponding to 0, the cyclic shift index corresponding 

to 6 has a cyclic shift distance of M/2 from the cyclic shift index corresponding to 0, and the cyclic 

shift index corresponding to 9 has a cyclic shift distance of 3M/4 from the cyclic shift index 

corresponding to 0, where M=2π; and 

transmit the cyclically shifted sequence in the allocated resource within a symbol period of 

a slot of a subframe to the base station, wherein the SR and the at least one of the ACK or the 

NACK are transmitted jointly in the symbol period, wherein the SR and the at least one of the 

ACK or the NACK are transmitted in one sequence of 2n+1 sequences in the symbol period, where 

n is a number of bits of the at least one of the ACK or the NACK, the one sequence being a base 

sequence with one of 2n+1 cyclic shifts of the base sequence. 
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74. A non-transitory computer-readable medium storing computer executable code, the code 

when executed by a processor causes the processor to: 

transmit downlink control information (DCI) that indicates an allocated resource to user 

equipment (UE); 

transmit data to the UE; and 

monitor for a scheduling request (SR) and at least one of an acknowledgement (ACK) or a 

negative ACK (NACK) in a resource allocated to the UE within a symbol period of a slot in a 

subframe, the at least one of the ACK or the NACK being in response to the transmitted data, the 

SR and the at least one of the ACK or the NACK are indicated by a cyclically shifted sequence, 

the cyclically shifted sequence corresponding to a sequence that is cyclically shifted to indicate 

the SR and the at least one of the ACK or the NACK, the cyclically shifted sequence having a 

cyclic shift index corresponding to 0 or 6 when the SR is negative and a cyclic shift index 

corresponding to 3 or 9 when the SR is positive, the cyclic shift index including 12 values, wherein 

the cyclic shift index corresponding to 3 has a cyclic shift distance of M/4 from the cyclic shift 

index corresponding to 0, the cyclic shift index corresponding to 6 has a cyclic shift distance of 

M/2 from the cyclic shift index corresponding to 0, and the cyclic shift index corresponding to 9 

has a cyclic shift distance of 3M/4 from the cyclic shift index corresponding to 0, where M=2n, 

wherein the SR and the at least one of the ACK or the NACK are received jointly in the symbol 

period, wherein the SR and the at least one of the ACK or the NACK are indicated by one sequence 

of 2n+1 sequences in the symbol period, where n is a number of bits of the at least one of the ACK 

or the NACK, the one sequence being a base sequence with one of 2n+1 cyclic shifts of the base 

sequence. 

75. The method of claim 1, wherein n=1. 

76. The method of claim 75, wherein the cyclically shifted sequence has a cyclic shift 

corresponding to: 

0 when the SR is negative and the at least one of the ACK or the NACK comprises an 

ACK; 

6 when the SR is negative and the at least one the ACK or the NACK comprises a NACK; 

3 when the SR is positive and the at least one of the ACK or the NACK comprises an ACK; 

and 
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9 when the SR is positive and the at least one of the ACK or the NACK comprises a NACK. 

77. The method of claim 75, wherein the cyclically shifted sequence has a cyclic shift 

corresponding to: 

0 when the SR is negative and the at least one of the ACK or the NACK comprises a 

NACK; 

6 when the SR is negative and the at least one the ACK or the NACK comprises an ACK; 

3 when the SR is positive and the at least one of the ACK or the NACK comprises a NACK; 

and 

9 when the SR is positive and the at least one of the ACK or the NACK comprises an ACK. 

78. The method of claim 1, wherein SR=0 when SR is negative, and SR=1 when SR is positive. 


