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CLAIMS 

1. A method for wireless communication, comprising: 

receiving a codeword over a wireless channel, the codeword being encoded using 

a polar code; 

identifying a set of punctured bit locations in the received codeword; 

identifying a set of bit locations of the polar code used for information bits for the 

encoding, wherein the set of bit locations is determined based at least in part on an information 

bit allocation determined by a recursive partitioning of bit-channels of the polar code for at least 

one stage of polarization and an assignment of portions of a number of the information bits of the 

at least one stage of polarization to bit-channel partitions based on a mutual information transfer 

function of respective aggregate capacities of the bit-channel partitions, and wherein a target 

mutual information for a first polarization stage is determined as a function of the number of the 

information bits and a number of un-punctured bit locations in the received codeword; and 

decoding the received codeword according to the polar code to obtain an 

information bit vector at the set of bit locations. 

2. The method of claim 1, wherein the set of bit locations of the polar code 

used for information bits for the encoding is identified based on a table that indicates information 

bit allocations for different numbers of coded bits, different numbers of information bits, 

different numbers of punctured bits, different types of puncturing, or a combination thereof. 

3. The method of claim 1, wherein the information bits assigned to the bit-

channel partitions are assigned to bit-channels of the bit-channel partitions in a predetermined 

order. 

4. The method of claim 3, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions based on a 

function of a number of coded bits generated using the polar code, the number of the information 

bits, a type of puncturing used to puncture the codeword, or a combination thereof. 

5. The method of claim 3, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions in the 

predetermined order based on a table indicating the predetermined order for different numbers of 
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coded bits, different numbers of information bits, different types of puncturing, or a combination 

thereof. 

6. The method of claim 3, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a same 

order. 

7. The method of claim 3, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a 

different order. 

8. The method of claim 7, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions based on 

a reliability order of bit-channels in each of the bit-channel partitions. 

9. The method of claim 8, wherein the reliability order of the bit-channels in 

each of the bit-channel partitions is derived from a reliability order of all bit-channels in the bit-

channel partitions. 

10. The method of claim 1, wherein the target mutual information is 

determined as the number of the information bits divided by the number of un-punctured bit 

locations in the received codeword. 

11. The method of claim 10, wherein the set of punctured bit locations 

corresponds to non-shortening based puncturing of the received codeword. 

12. The method of claim 11, wherein, for the first polarization stage, a 

capacity of each corresponding bit-channel of the set of punctured bit locations is set to zero. 

13. The method of claim 11, wherein the non-shortening based puncturing 

comprises block puncturing. 

14. The method of claim 1, wherein, for the at least one stage of polarization, 

a capacity of each bit-channel of each of the bit-channel partitions is determined based on bit-

channel capacities of input bit-channels from the previous stage of polarization and the mutual 

information transfer function. 

15. The method of claim 1, wherein the set of punctured bit locations 

corresponds to shortening-based puncturing of the received codeword, and wherein a number of 

the punctured bit locations is added to the number of the information bits for assigning to the bit-

channel partitions for a first recursive partitioning. 
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16. The method of claim 15, wherein, for the first polarization stage, a 

capacity of each corresponding bit-channel of the set of punctured bit locations is set to unity. 

17. The method of claim 15, wherein the identifying the set of bit locations 

comprises shortening a preliminary set of bit locations determined as a result of the recursive 

partitioning of the bit-channels by the number of the punctured bit locations. 

18. The method of claim 1, wherein the mutual information transfer function 

is based on a binary erasure channel (BEC) function and a correction term. 

19. The method of claim 1, wherein the received codeword comprises a first 

set of codeword bits and the set of bit locations comprises a first set of bit locations, the method 

further comprising: 

transmitting an indication that the decoding of the received codeword was 

unsuccessful; 

receiving a second set of codeword bits over the wireless channel in response to 

transmitting the indication that the decoding of the received codeword was unsuccessful, the 

second set of codeword bits being encoded using a second polar code having a code length 

longer than the polar code; 

identifying a second set of bit locations used for the information bits for encoding 

of the second set of codeword bits, wherein, for the encoding of the second set of codeword bits, 

at least one of the information bits is copied from a bit location of the second set of bit locations 

to a bit location of the first set of bit locations that is non-overlapping with the second set of bit 

locations; and 

decoding a combined codeword comprising the first set of codeword bits and the 

second set of codeword bits according to the second polar code to obtain the information bit 

vector at the first set of bit locations and the second set of bit locations. 

20. A method for wireless communication, comprising: 

receiving a codeword that is encoded using a polar code; 

identifying a set of bit locations of the polar code used for information bits for the 

encoding, wherein the set of bit locations is determined based at least in part on an information 

bit allocation determined by a recursive partitioning of bit-channels of the polar code for at least 

one stage of polarization and an assignment of portions of a number of the information bits of the 

at least one stage of polarization to bit-channel partitions based on a mutual information transfer 
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function of respective aggregate capacities of the bit-channel partitions, and wherein the mutual 

information transfer function is based on a binary erasure channel (BEC) function and a 

correction term; and 

processing the received codeword according to the polar code to obtain an 

information bit vector at the set of bit locations. 

21. The method of claim 20, wherein the set of bit locations of the polar code 

used for information bits for the encoding is identified based on a table that indicates information 

bit allocations for different numbers of coded bits, different numbers of information bits, 

different numbers of punctured bits, different types of puncturing, or a combination thereof. 

22. The method of claim 20, wherein the information bits assigned to the bit-

channel partitions are assigned to bit-channels of the bit-channel partitions in a predetermined 

order. 

23. The method of claim 22, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions based on a 

function of a number of coded bits generated using the polar code, the number of the information 

bits, a type of puncturing used to puncture the codeword, or a combination thereof. 

24. The method of claim 22, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions in the 

predetermined order based on a table indicating the predetermined order for different numbers of 

coded bits, different numbers of information bits, different types of puncturing, or a combination 

thereof. 

25. The method of claim 22, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a same 

order. 

26. The method of claim 22, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a 

different order. 

27. The method of claim 26, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions based on 

a reliability order of bit-channels in each of the bit-channel partitions. 
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28. The method of claim 27, wherein the reliability order of the bit-channels 

in each of the bit-channel partitions is derived from a reliability order of all bit-channels in the 

bit-channel partitions. 

29. The method of claim 20, wherein the correction term is based on a 

function of a bit-channel capacity of the at least one stage of polarization and a capacity 

imbalance factor. 

30. The method of claim 29, wherein the correction term comprises an offset 

factor applied to the bit-channel capacity. 

31. The method of claim 30, wherein the correction term comprises a scaling 

factor applied to the offset bit-channel capacity. 

32. The method of claim 31, wherein the correction term comprises an offset 

applied to the scaled and offset bit-channel capacity. 

33. The method of claim 20, wherein the received codeword comprises a first 

set of codeword bits and the set of bit locations comprises a first set of bit locations, the method 

further comprising: 

transmitting an indication that the decoding of the received codeword was 

unsuccessful; 

receiving a second set of codeword bits over the wireless channel in response to 

transmitting the indication that the decoding of the received codeword was unsuccessful, the 

second set of codeword bits being encoded using a second polar code having a code length 

longer than the polar code; 

identifying a second set of bit locations used for the information bits for encoding 

of the second set of codeword bits, wherein, for the encoding of the second set of codeword bits, 

at least one of the information bits is copied from a bit location of the second set of bit locations 

to a bit location of the first set of bit locations that is non-overlapping with the second set of bit 

locations; and 

decoding a combined codeword comprising the first set of codeword bits and the 

second set of codeword bits according to the second polar code to obtain the information bit 

vector at the first set of bit locations and the second set of bit locations. 

34. An apparatus for wireless communication, comprising: 
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means for receiving a codeword over a wireless channel, the codeword being 

encoded using a polar code; 

means for identifying a set of punctured bit locations in the received codeword; 

means for identifying a set of bit locations of the polar code used for information bits for the 

encoding, wherein the set of bit locations is determined based at least in part on an information 

bit allocation determined by a recursive partitioning of bit-channels of the polar code for at least 

one stage of polarization and an assignment of portions of a number of the information bits of the 

at least one stage of polarization to bit-channel partitions based on a mutual information transfer 

function of respective aggregate capacities of the bit-channel partitions, and wherein a target 

mutual information for a first polarization stage is determined as a function of the number of the 

information bits and a number of un-punctured bit locations in the received codeword; and 

means for decoding the received codeword according to the polar code to obtain 

an information bit vector at the set of bit locations. 

35. The apparatus of claim 34, wherein the set of bit locations of the polar 

code used for information bits for the encoding is identified based on a table that indicates 

information bit allocations for different numbers of coded bits, different numbers of information 

bits, different numbers of punctured bits, different types of puncturing, or a combination thereof. 

36. The apparatus of claim 34, wherein the information bits assigned to the 

bit-channel partitions are assigned to bit-channels of the bit-channel partitions in a predetermined 

order. 

37. The apparatus of claim 36, wherein the information bits assigned to the 

bit-channel partitions are assigned to the bit-channels of the bit-channel partitions based on a 

function of a number of coded bits generated using the polar code, the number of the information 

bits, a type of puncturing used to puncture the codeword, or a combination thereof. 

38. An apparatus for wireless communication, comprising: 

means for receiving a codeword that is encoded using a polar code; 

means for identifying a set of bit locations of the polar code used for information 

bits for the encoding, wherein the set of bit locations is determined based at least in part on an 

information bit allocation determined by a recursive partitioning of bit-channels of the polar code 

for at least one stage of polarization and an assignment of portions of a number of the 

information bits of the at least one stage of polarization to bit-channel partitions based on a 
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mutual information transfer function of respective aggregate capacities of the bit-channel 

partitions, and wherein the mutual information transfer function is based on a binary erasure 

channel (BEC) function and a correction term; and 

means for processing the received codeword according to the polar code to obtain 

an information bit vector at the set of bit locations. 

39. A method for wireless communication, comprising: 

identifying a set of punctured bit locations for transmission of a codeword, the 

codeword to be generated from an information bit vector using a polar code; 

identifying a set of bit locations of the polar code to be used for information bits 

of the information bit vector, wherein the set of bit locations is determined based at least in part 

on an information bit allocation determined by a recursive partitioning of bit-channels of the 

polar code for at least one stage of polarization and an assignment of portions of a number of 

information bits of the at least one stage of polarization to bit-channel partitions based on a 

mutual information transfer function of respective aggregate capacities of the bit-channel 

partitions, and wherein a target mutual information for a first polarization stage is determined as 

a function of the number of the information bits and a number of un-punctured bit locations in 

the codeword; 

encoding the information bit vector mapped to the set of bit locations using the 

polar code to obtain the codeword; and 

transmitting the codeword over a wireless channel, wherein the transmitting 

comprises puncturing the codeword at the set of punctured bit locations. 

40. The method of claim 39, wherein the set of bit locations of the polar code 

used for information bits for the encoding is identified based on a table that indicates information 

bit allocations for different numbers of coded bits, different numbers of information bits, 

different numbers of punctured bits, different types of puncturing, or a combination thereof. 

41. The method of claim 39, wherein the information bits assigned to the bit-

channel partitions are assigned to bit-channels of the bit-channel partitions in a predetermined 

order. 

42. The method of claim 41, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions based on a 
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function of a number of coded bits generated using the polar code, the number of the information 

bits, a type of puncturing used to puncture the codeword, or a combination thereof. 

43. The method of claim 41, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions in the 

predetermined order based on a table indicating the predetermined order for different numbers of 

coded bits, different numbers of information bits, different types of puncturing, or a combination 

thereof. 

44. The method of claim 41, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a same 

order. 

45. The method of claim 41, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a 

different order. 

46. The method of claim 45, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions based on 

a reliability order of bit-channels in each of the bit-channel partitions. 

47. The method of claim 46, wherein the reliability order of the bit-channels 

in each of the bit-channel partitions is derived from a reliability order of all bit-channels in the 

bit-channel partitions. 

48. The method of claim 39, wherein the target mutual information is 

determined as the number of the information bits divided by the number of un-punctured bit 

locations in the received codeword. 

49. The method of claim 48, wherein the set of punctured bit locations 

corresponds to non-shortening based puncturing of the received codeword. 

50. The method of claim 49, wherein the non-shortening based puncturing 

comprises block puncturing. 

51. The method of claim 48, wherein, for the first polarization stage, a 

capacity of each corresponding bit-channel of the set of punctured bit locations is set to zero. 

52. The method of claim 39, wherein, for the at least one stage of polarization, 

a capacity of each bit-channel of each of the bit-channel partitions is determined based on bit-
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channel capacities of input bit-channels from the previous stage of polarization and the mutual 

information transfer function. 

53. The method of claim 39, wherein the set of punctured bit locations 

corresponds to shortening-based puncturing of the received codeword, and wherein a number of 

the punctured bit locations is added to the number of information bits for assigning to the bit-

channel partitions for a first recursive partitioning. 

54. The method of claim 53, wherein, for the first polarization stage, a 

capacity of each corresponding bit-channel of the set of punctured bit locations is set to unity. 

55. The method of claim 53, wherein the identifying the set of bit locations 

comprises shortening a preliminary set of bit locations determined as a result of the recursive 

partitioning of the bit-channels by the number of the punctured bit locations. 

56. The method of claim 39, wherein the mutual information transfer function 

is based on a binary erasure channel (BEC) function and a correction term. 

57. The method of claim 39, wherein the codeword comprises a first set of 

codeword bits and the set of bit locations comprises a first set of bit locations, the method further 

comprising: 

receiving an indication that decoding of the codeword was unsuccessful; 

identifying a second set of bit locations to be used for the information bits for 

encoding of a second set of codeword bits, wherein, for the encoding of the second set of 

codeword bits, at least one of the information bits is copied from a bit location of the second set 

of bit locations to a bit location of the first set of bit locations that is non-overlapping with the 

second set of bit locations; and 

transmitting the second set of codeword bits over the wireless channel in response 

to receiving the indication that the decoding of the codeword was unsuccessful. 

58. A method for wireless communication, comprising: 

identifying an information bit vector for encoding using a polar code; 

identifying a set of bit locations of the polar code to be used for information bits 

of the information bit vector, wherein the set of bit locations is determined based at least in part 

on an information bit allocation determined by a recursive partitioning of bit-channels of the 

polar code for at least one stage of polarization and an assignment of portions of a number of 

information bits of the at least one stage of polarization to bit-channel partitions based on a 
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mutual information transfer function of respective aggregate capacities of the bit-channel 

partitions, and wherein the mutual information transfer function is based on a binary erasure 

channel (BEC) function and a correction term; 

encoding the information bit vector mapped to the set of bit locations using the 

polar code to obtain a codeword; and 

transmitting the codeword over a wireless channel. 

59. The method of claim 58, wherein the set of bit locations of the polar code 

used for information bits for the encoding is identified based on a table that indicates information 

bit allocations for different numbers of coded bits, different numbers of information bits, 

different numbers of punctured bits, different types of puncturing, or a combination thereof. 

60. The method of claim 58, wherein the information bits assigned to the bit-

channel partitions are assigned to bit-channels of the bit-channel partitions in a predetermined 

order. 

61. The method of claim 60, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions based on a 

function of a number of coded bits generated using the polar code, the number of the information 

bits, a type of puncturing used to puncture the codeword, or a combination thereof. 

62. The method of claim 60, wherein the information bits assigned to the bit-

channel partitions are assigned to the bit-channels of the bit-channel partitions in the 

predetermined order based on a table indicating the predetermined order for different numbers of 

coded bits, different numbers of information bits, different types of puncturing, or a combination 

thereof. 

63. The method of claim 60, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a same 

order. 

64. The method of claim 60, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions in a 

different order. 

65. The method of claim 64, wherein the information bits assigned to different 

bit-channel partitions are assigned to bit-channels of the different bit-channel partitions based on 

a reliability order of bit-channels in each of the bit-channel partitions. 
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66. The method of claim 65, wherein the reliability order of the bit-channels 

in each of the bit-channel partitions is derived from a reliability order of all bit-channels in the 

bit-channel partitions. 

67. The method of claim 58, wherein the correction term is based on a 

function of a bit-channel capacity of the at least one stage of polarization and a capacity 

imbalance factor. 

68. The method of claim 67, wherein the correction term comprises an offset 

factor applied to the bit-channel capacity. 

69. The method of claim 68, wherein the correction term comprises a scaling 

factor applied to the offset bit-channel capacity. 

70. The method of claim 69, wherein the correction term comprises an offset 

applied to the scaled and offset bit-channel capacity. 

71. The method of claim 58, wherein the codeword comprises a first set of 

codeword bits and the set of bit locations comprises a first set of bit locations, the method further 

comprising: 

receiving an indication that decoding of the codeword was unsuccessful; 

identifying a second set of bit locations to be used for the information bits for 

encoding of a second set of codeword bits, wherein, for the encoding of the second set of 

codeword bits, at least one of the information bits is copied from a bit location of the second set 

of bit locations to a bit location of the first set of bit locations that is non-overlapping with the 

second set of bit locations; and 

transmitting the second set of codeword bits over the wireless channel in response 

to receiving the indication that the decoding of the codeword was unsuccessful. 

72. An apparatus for wireless communication, comprising: 

means for identifying a set of punctured bit locations for transmission of a 

codeword, the codeword to be generated from an information bit vector using a polar code; 

means for identifying a set of bit locations of the polar code to be used for 

information bits of the information bit vector, wherein the set of bit locations is determined based 

at least in part on an information bit allocation determined by a recursive partitioning of bit-

channels of the polar code for at least one stage of polarization and an assignment of portions of 

a number of information bits of the at least one stage of polarization to bit-channel partitions 
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based on a mutual information transfer function of respective aggregate capacities of the bit-

channel partitions, and wherein a target mutual information for a first polarization stage is 

determined as a function of the number of the information bits and a number of un-punctured bit 

locations in the codeword; 

means for encoding the information bit vector mapped to the set of bit locations 

using the polar code to obtain the codeword; and 

means for transmitting the codeword over a wireless channel, wherein the 

transmitting comprises puncturing the codeword at the set of punctured bit locations. 

73. The apparatus of claim 72, wherein the set of bit locations of the polar 

code used for information bits for the encoding is identified based on a table that indicates 

information bit allocations for different numbers of coded bits, different numbers of information 

bits, different numbers of punctured bits, different types of puncturing, or a combination thereof. 

74. The apparatus of claim 72, wherein the information bits assigned to the 

bit-channel partitions are assigned to bit-channels of the bit-channel partitions in a predetermined 

order. 

75. The apparatus of claim 74, wherein the information bits assigned to the 

bit-channel partitions are assigned to the bit-channels of the bit-channel partitions based on a 

function of a number of coded bits generated using the polar code, the number of the information 

bits, a type of puncturing used to puncture the codeword, or a combination thereof. 

76. An apparatus for wireless communication, comprising: 

means for identifying an information bit vector for encoding using a polar code; 

means for identifying a set of bit locations of the polar code to be used for information bits of the 

information bit vector, wherein the set of bit locations is determined based at least in part on an 

information bit allocation determined by a recursive partitioning of bit-channels of the polar code 

for at least one stage of polarization and an assignment of portions of a number of information 

bits of the at least one stage of polarization to bit-channel partitions based on a mutual 

information transfer function of respective aggregate capacities of the bit-channel partitions, and 

wherein the mutual information transfer function is based on a binary erasure channel (BEC) 

function and a correction term; means for encoding the information bit vector mapped to the set 

of bit locations using the polar code to obtain a codeword; and 

means for transmitting the codeword over a wireless channel. 


