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CLAIMS 

1. A method for wireless communication, comprising: 

identifying a spreading code of a plurality of spreading codes for spreading a 

set of modulation symbols of uplink control information; 

spreading the set of modulation symbols using the spreading code prior to a 

discrete Fourier transform (DFT) spreading process, the DFT spreading process generating a 

set of frequency domain symbols; and 

transmitting a time-domain waveform obtained from the set of frequency 

domain symbols to a serving base station in a symbol period of an uplink slot. 

2. The method of claim 1, wherein: 

the plurality of spreading codes comprise orthogonal cover codes. 

3. The method of claim 1, further comprising: 

mapping the set of frequency domain symbols to a set of subcarriers 

associated with a set of frequency resources assigned for the uplink control information. 

4. The method of claim 3, wherein transmitting the time-domain 

waveform for the uplink control information to the serving base station further comprises: 

performing an inverse discrete Fourier transform on the mapped set of 

frequency domain symbols to obtain the time-domain waveform for the uplink control 

information. 

5. The method of claim 1, wherein the spreading the set of modulation 

symbols comprises: 

applying the spreading code to each modulation symbol of the set of 

modulation symbols. 

6. The method of claim 1, wherein: 

the spreading code is a Fourier basis orthogonal cover code. 

7. The method of claim 1, wherein: 

the spreading code is a Hadamard matrix based orthogonal cover code. 
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8. The method of claim 1, further comprising: 

identifying a second set of modulation symbols of the uplink control 

information for the symbol period of the uplink slot; and 

spreading the second set of modulation symbols using a scalar of the spreading 

code prior to the DFT spreading process. 

9. The method of claim 8, wherein the second set of modulation symbols 

is the same as the set of modulation symbols. 

10. A method for wireless communication, comprising: 

scheduling, at a base station, a plurality of user equipments (UEs) for 

transmitting respective uplink control information within a first set of frequency resources of 

an uplink slot; and 

transmitting, to each of the plurality of UEs, a configuration to spread 

modulation symbols of the respective uplink control information using a plurality of 

respective spreading codes prior to performing a discrete Fourier transform (DFT) spreading 

process, wherein the plurality of respective spreading codes comprise orthogonal cover 

codes. 

11. The method of claim 10, further comprising: 

receiving, over the first set of frequency resources of the uplink slot, a 

plurality of multiplexed uplink transmissions from the plurality of UEs comprising the 

respective uplink control information; 

demapping the plurality of multiplexed uplink transmissions; and 

despreading the plurality of multiplexed uplink transmissions according to the 

plurality of respective spreading codes to obtain the respective uplink control information. 

12. The method of claim 10, wherein: 

the respective spreading codes are Fourier basis orthogonal cover codes. 

13. The method of claim 10, wherein: 

the respective spreading codes are selected such that uplink transmissions 

from different ones of the plurality of UEs are orthogonal in the frequency domain after the 

DFT spreading process. 
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14. The method of claim 13, wherein: 

the frequency domain orthogonality includes frequency division multiplexing 

of the uplink transmissions from the different ones of the plurality of UEs. 

15. The method of claim 10, wherein: 

the respective spreading codes are Hadamard matrix based orthogonal cover 

codes. 

16. An apparatus for wireless communication, comprising: 

means for identifying a spreading code of a plurality of spreading codes for 

spreading at set of modulation symbols of uplink control information; 

means for spreading the set of modulation symbols using the spreading code 

prior to a discrete Fourier transform (DFT) spreading process, the DFT spreading process 

generating a set of frequency domain symbols; and 

means for transmitting a time-domain waveform obtained from the set of 

frequency domain symbols to a serving base station in a symbol period of an uplink slot. 

17. The apparatus of claim 16, wherein: 

the plurality of spreading codes comprise orthogonal cover codes. 

18. The apparatus of claim 16, further comprising: 

means for mapping the set of frequency domain symbols to a set of subcarriers 

associated with a set of frequency resources assigned for the uplink control information. 

19. The apparatus of claim 18, wherein means for transmitting the time-

domain waveform for the uplink control information to the serving base station further 

comprises: 

means for performing an inverse discrete Fourier transform on the mapped set 

of frequency domain symbols to obtain the time-domain waveform for the uplink control 

information. 

20. The apparatus of claim 16, wherein the means for spreading the set of 

modulation symbols applies the spreading code to each modulation symbol of the set of 

modulation symbols. 



48 

21. The apparatus of claim 16, wherein: 

the spreading code is a Fourier basis orthogonal cover code. 

22. The apparatus of claim 16, wherein: 

the spreading code is a Hadamard matrix based orthogonal cover code.

23. The apparatus of claim 16, further comprising: 

means for identifying a second set of modulation symbols of the uplink control 

information for the symbol period of the uplink slot; and 

means for spreading the second set of modulation symbols using a scalar of 

the spreading code prior to the DFT spreading process. 

24. The apparatus of claim 23, wherein the second set of modulation 

symbols is the same as the set of modulation symbols. 

25. An apparatus for wireless communication, comprising: 

means for scheduling, at a base station, a plurality of user equipments (UEs) 

for transmitting respective uplink control information within a first set of frequency resources 

of an uplink slot; and 

means for transmitting, to each of the plurality of UEs, a configuration to 

spread modulation symbols of the respective uplink control information using a plurality of 

respective spreading codes prior to performing a discrete Fourier transform (DFT) spreading 

process, wherein the plurality of respective spreading codes comprise orthogonal cover 

codes. 

26. The apparatus of claim 25, further comprising: 

means for receiving, over the first set of frequency resources of the uplink slot, 

a plurality of multiplexed uplink transmissions from the plurality of UEs comprising the 

respective uplink control information; 

means for demapping the plurality of multiplexed uplink transmissions; and 

means for despreading the plurality of multiplexed uplink transmissions 

according to the plurality of respective spreading codes to obtain the respective uplink control 

information. 
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27. The apparatus of claim 25, wherein: 

the respective spreading codes are Fourier basis orthogonal cover codes. 

28. The apparatus of claim 25, wherein: 

the respective spreading codes are selected such that uplink transmissions 

from different ones of the plurality of UEs are orthogonal in the frequency domain after the 

DFT spreading process. 

29. The apparatus of claim 28, wherein: 

the frequency domain orthogonality includes frequency division multiplexing 

of the uplink transmissions from the different ones of the plurality of UEs. 

30. The apparatus of claim 25, wherein: 

the respective spreading codes are Hadamard matrix based orthogonal cover 

codes. 

31. An apparatus for wireless communication, comprising: 

a processor; 

memory in electronic communication with the processor; and 

instructions stored in the memory and operable, when executed by the 

processor, to cause the apparatus to: 

identify a spreading code of a plurality of spreading codes for 

spreading a set of modulation symbols of uplink control information; 

spread the set of modulation symbols using the spreading code prior to 

a discrete Fourier transform (DFT) spreading process, the DFT spreading process 

generating a set of frequency domain symbols; and 

transmit a time-domain waveform obtained from the set of frequency 

domain symbols to a serving base station in a symbol period of an uplink slot. 

32. The apparatus of claim 31, wherein: 

the plurality of spreading codes comprise orthogonal cover codes. 

33. The apparatus of claim 31, wherein the instructions are further 

executable to cause the apparatus to: 
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map the set of frequency domain symbols to a set of subcarriers associated 

with a set of frequency resources assigned for the uplink control information. 

34. The apparatus of claim 33, wherein the instructions are further 

executable to cause the apparatus to: 

perform an inverse discrete Fourier transform on the mapped set of frequency 

domain symbols to obtain the time-domain waveform for the uplink control information. 

35. The apparatus of claim 31, wherein the instructions are further 

executable to cause the apparatus to: 

apply the spreading code to each modulation symbol of the set of modulation 

symbols. 

36. The apparatus of claim 31, wherein: 

the spreading code is a Fourier basis orthogonal cover code. 

37. The apparatus of claim 31, wherein: 

the spreading code is a Hadamard matrix based orthogonal cover code.

38. The apparatus of claim 31, wherein the instructions are further 

executable to cause the apparatus to: 

identify a second set of modulation symbols of the uplink control information 

for the symbol period of the uplink slot; and 

spread the second set of modulation symbols using a scalar of the spreading 

code prior to the DFT spreading process. 

39. The apparatus of claim 38, wherein the second set of modulation 

symbols is the same as the set of modulation symbols. 

40. An apparatus for wireless communication, comprising: 

a processor; 

memory in electronic communication with the processor; and 

instructions stored in the memory and operable, when executed by the 

processor, to cause the apparatus to: 
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schedule, at a base station, a plurality of user equipments (UEs) for 

transmitting respective uplink control information within a first set of frequency 

resources of an uplink slot; and 

transmit, to each of the plurality of UEs, a configuration to spread 

modulation symbols of the respective uplink control information using a plurality of 

respective spreading codes prior to performing a discrete Fourier transform (DFT) 

spreading process, wherein the plurality of respective spreading codes comprise 

orthogonal cover codes. 

41. The apparatus of claim 40, wherein the instructions are further 

executable by the processor to: 

receive, over the first set of frequency resources of the uplink slot, a plurality 

of multiplexed uplink transmissions from the plurality of UEs comprising the respective 

uplink control information; 

demap the plurality of multiplexed uplink transmissions; and 

despread the plurality of multiplexed uplink transmissions according to the 

plurality of respective spreading codes to obtain the respective uplink control information. 

42. The apparatus of claim 40, wherein: 

the respective spreading codes are Fourier basis orthogonal cover codes. 

43. The apparatus of claim 41, wherein: 

the respective spreading codes are selected such that uplink transmissions 

from different ones of the plurality of UEs are orthogonal in the frequency domain after the 

DFT spreading process. 

44. The apparatus of claim 43, wherein: 

the frequency domain orthogonality includes frequency division multiplexing 

of the uplink transmissions from the different ones of the plurality of UEs. 

45. The apparatus of claim 40, wherein: 

the respective spreading codes are Hadamard matrix based orthogonal cover 

codes. 

46. A non-transitory computer readable medium storing code for wireless 

communication, the code comprising instructions executable by a processor to: 
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identify a spreading code of a plurality of spreading codes for spreading a set 

of modulation symbols of uplink control information; 

spread the set of modulation symbols using the spreading code prior to a 

discrete Fourier transform (DFT) spreading process, the DFT spreading process generating a 

set of frequency domain symbols; and 

transmit a time-domain waveform obtained from the set of frequency domain 

symbols to a serving base station in a symbol period of an uplink slot. 

47. The non-transitory computer-readable medium of claim 46, wherein: 

the plurality of spreading codes comprise orthogonal cover codes. 

48. The non-transitory computer-readable medium of claim 46, wherein 

the instructions are further executable by the processor to: 

map the set of frequency domain symbols to a set of subcarriers associated 

with a set of frequency resources assigned for the uplink control information. 

49. The non-transitory computer-readable medium of claim 48, wherein 

the instructions are further executable by the processor to: 

perform an inverse discrete Fourier transform on the mapped set of frequency 

domain symbols to obtain the time-domain waveform for the uplink control information. 

50. The non-transitory computer-readable medium of claim 46, wherein 

the instructions are further executable by the processor to: 

apply the spreading code to each modulation symbol of the set of modulation 

symbols. 

51. The non-transitory computer-readable medium of claim 46, wherein: 

the spreading code is a Fourier basis orthogonal cover code. 

52. The non-transitory computer-readable medium of claim 46, wherein: 

the spreading code is a Hadamard matrix based orthogonal cover code. 

53. The non-transitory computer-readable medium of claim 46, wherein 

the instructions are further executable by the processor to: 

identify a second set of modulation symbols of the uplink control information 

for the symbol period of the uplink slot; and 
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spread the second set of modulation symbols using a scalar of the spreading 

code prior to the DFT spreading process. 

54. The non-transitory computer-readable medium of claim 53, wherein 

the second set of modulation symbols is the same as the set of modulation symbols. 

55. A non-transitory computer readable medium storing code for wireless 

communication, the code comprising instructions executable by a processor to: 

schedule, at a base station, a plurality of user equipments (UEs) for 

transmitting respective uplink control information within a first set of frequency resources of 

an uplink slot; and 

transmit, to each of the plurality of UEs, a configuration to spread modulation 

symbols of the respective uplink control information using a plurality of respective spreading 

codes prior to performing a discrete Fourier transform (DFT) spreading process, wherein the 

plurality of respective spreading codes comprise orthogonal cover codes. 

56. The non-transitory computer-readable medium of claim 55, wherein 

the instructions are further executable by the processor to: 

receive, over the first set of frequency resources of the uplink slot, a plurality 

of multiplexed uplink transmissions from the plurality of UEs comprising the respective 

uplink control information; 

demap the plurality of multiplexed uplink transmissions; and 

despread the plurality of multiplexed uplink transmissions according to the 

plurality of respective spreading codes to obtain the respective uplink control information. 

57. The non-transitory computer-readable medium of claim 55, wherein: 

the respective spreading codes are Fourier basis orthogonal cover codes. 

58. The non-transitory computer-readable medium of claim 56, wherein: 

the respective spreading codes are selected such that uplink transmissions 

from different ones of the plurality of UEs are orthogonal in the frequency domain after the 

DFT spreading process. 

59. The non-transitory computer-readable medium of claim 58, wherein: 

the frequency domain orthogonality includes frequency division multiplexing 

of the uplink transmissions from the different ones of the plurality of UEs. 
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60. The non-transitory computer-readable medium of claim 55, wherein: 

the respective spreading codes are Hadamard matrix based orthogonal cover 

codes. 


