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CLAIMS 

1. A method of wireless communications at a first node, comprising: identifying 

information comprising a number of actually transmitted reference signals, a number of 

available physical random access channel (PRACH) time-frequency resources in a time 

period, and a number of configured PRACH time-frequency resources per reference 

signal; determining that the available number of PRACH time-frequency resources 

within the time period is not an integer multiple of the product of the number of actually 

transmitted reference signals and the number of configured PRACH time-frequency 

resources per reference signal; and mapping the actually transmitted reference signals to 

the available PRACH time-frequency resources based on the identified information and 

in response to the determination.  

2. The method of claim 1, wherein the time period is defined as 2x multiplied by a pre-

specified time period, wherein x is a non-negative integer.  

3. The method of claim 2, wherein the pre-specified time period is one of 10 ms, 20 ms, 

40 ms, 80 ms or 160 ms.  

4. The method of claim 2, wherein x is a minimum, non-negative integer that allows one 

full mapping from all actually transmitted synchronization signal blocks to PRACH 

time-frequency resources in one time period.  

5. The method of claim 1, wherein the time period is defined as 2x multiplied by a 

network configured time period, wherein x is a minimum, non-negative integer that 

allows mapping from all actually transmitted synchronization signal blocks to PRACH 

time-frequency resources in one time period.  

6. The method of claim 5, wherein the network configured time period is equal to a 

RACH configuration period.  

7. The method of claim 5, wherein the network configured time period is configured 

using one or more of a master information block (MIB), a remaining minimum system 

information (RMSI), a broadcast other system information (OSI), a handover message, 

an RRC message, a MAC-CE, or a downlink control information (DCI).  
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8. The method of claim 1, wherein the reference signal is a synchronization signal 

block.  

9. The method of claim 1, wherein the first node comprises a UE.  

10. The method of claim 1, wherein the time period is equal to a RACH configuration 

period.  

11. The method of claim 1, wherein the PRACH time-frequency resource denotes a 

RACH transmission occasion.  

12. The method of claim 1, wherein the time period is equal to a duration of one RACH 

transmission occasion.  

13. The method of claim 1, wherein the time period is a minimum amount of time 

duration that contains sufficient preamble indices corresponding to all actually 

transmitted reference signals.  

14. The method of claim 1, wherein the mapping comprises repeating the mapping from 

the number of actually transmitted reference signals to PRACH time-frequency 

resources for a maximum possible integer number of times.  

15. The method of claim 14, wherein a remaining number of PRACH resources within 

the time period are not used for PRACH transmission.  

16. The method of claim 15 wherein the mapping further comprises allocating a 

remaining number of PRACH resources to a transmission other than PRACH.  

17. The method of claim 16, wherein the transmission other than the PRACH is one of a 

physical uplink shared channel, physical downlink shared channel, antenna calibration, 

or MPE detection.  

18. The method of claim 14, wherein the mapping comprises mapping a remaining 

number of PRACH resources to a subset of the actually transmitted reference signals.  
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19. The method of claim 18, wherein the mapping is in an order indicated by the 

PRACH configuration index.  

20. The method of claim 18, wherein the actually transmitted reference signals are 

allocated an unequal number of PRACH resources.  

21. The method of claim 15, wherein the number of PRACH resources or PRACH 

preamble indices mapped to each reference signal in a remaining number of PRACH 

resources or PRACH preamble indices is less than a number of PRACH resources or 

PRACH preamble indices that is mapped to reference signals through repeating the 

mapping.  

22. The method of claim 1, further comprising: receiving at least one reference signal 

transmitted by a base station; selecting a PRACH resource corresponding to the at least 

one reference signal; and transmitting a random access preamble on the selected 

PRACH resource.  

23. The method of claim 1, wherein the mapping is based on a pre-defined mapping 

rule.  

24. The method of claim 1, wherein the mapping is based on a mapping rule signaled by 

a second node.  

25. The method of claim 24, wherein the second node comprises a base station.  

26. The method of claim 24 wherein the mapping rule is signaled in remaining 

minimum system information.  

27. The method of claim 24 wherein the mapping rule is signaled in one of: remaining 

minimum system information, a master information block received via a physical 

broadcast channel, other system information, a handover message, radio resource 

control signaling, downlink control information, or a combination of a primary 

synchronization signal, a secondary synchronization signal, and a demodulation 

reference signal received via a physical broadcast channel.  
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28. The method of claim 1, wherein the number of actually transmitted reference signals 

is less than a maximum number of reference signals.  

29. An apparatus for wireless communications at a first node, comprising: a transceiver; 

a memory; and a processor communicatively coupled with the transceiver and the 

memory, the processor and the memory configured to: identify information comprising 

a number of actually transmitted reference signals, a number of available physical 

random access channel (PRACH) time-frequency resources in a time period, and a 

number of configured PRACH time-frequency resources per reference signal; determine 

that the available number of PRACH time-frequency resources within the time period is 

not an integer multiple of the product of the number of actually transmitted reference 

signals and the number of configured PRACH time-frequency resources per reference 

signal; and map the actually transmitted reference signals to the available PRACH time-

frequency resources based on the identified information and in response to the 

determination.  

30. The apparatus of claim 29, wherein the time period is defined as 2x multiplied by a 

pre-specified time period, wherein x is a non-negative integer.  

31. The apparatus of claim 30, wherein the pre-specified time period is one of 10 ms, 20 

ms, 40 ms, 80 ms or 160 ms.  

32. The apparatus of claim 30, wherein x is a minimum, non-negative integer that 

allows mapping from all actually transmitted synchronization signal blocks to PRACH 

time-frequency resources and/or preamble indices in one time period.  

33. The apparatus of claim 29, wherein the time period is defined as 2x multiplied by a 

network configured time period, wherein x is a minimum, non-negative integer that 

allows mapping from all actually transmitted synchronization signal blocks to PRACH 

time-frequency resources and/or preamble indices in one time period.  

34. The apparatus of claim 33, wherein the network configured time period is a RACH 

configuration period.  
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35. The apparatus of claim 33, wherein the network configured time period is 

configured using one or more of a master information block (MIB), a remaining 

minimum system information (RMSI), a broadcast other system information (OSI), a 

handover message, an RRC message, a MAC-CE, or a downlink control information 

(DCI).  

36. The apparatus of claim 29, wherein the reference signal is a synchronization signal.  

37. The apparatus of claim 29, wherein the first node comprises a UE.  

38. The apparatus of claim 29, wherein the time period is equal to a RACH 

configuration period.  

39. The apparatus of claim 29, wherein the PRACH time-frequency resource denotes a 

RACH transmission occasion.  

40. The apparatus of claim 29, wherein the time period is equal to a duration of one 

RACH transmission occasion.  

41. The apparatus of claim 29, wherein the time period is a minimum amount of time 

duration that contains sufficient preamble indices corresponding to all actually 

transmitted reference signals.  

42. The apparatus of claim 29, wherein the processor and the memory are configured to 

repeat the mapping from the number of actually transmitted reference signals to 

PRACH time-frequency resources for a maximum possible integer number of times.  

43. The apparatus of claim 42, wherein a remaining number of PRACH resources 

within the time period are not used for PRACH transmission.  

44. The apparatus of claim 42, the processor and the memory are configured to allocate 

a remaining number of PRACH resources to a transmission other than PRACH.  

45. The apparatus of claim 42, wherein the transmission other than the PRACH is one 

of a physical uplink shared channel, physical downlink shared channel, antenna 
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calibration, or MPE detection.  

46. The apparatus of claim 42, wherein the processor and the memory are configured to 

map a remaining number of PRACH resources to a subset of the actually transmitted 

reference signals.  

47. The apparatus of claim 46, wherein the processor and the memory are configured to 

map the remaining number of PRACH resources in an order indicated by the PRACH 

configuration index.  

48. The apparatus of claim 42, wherein the actually transmitted reference signals are 

allocated an unequal number of PRACH resources.  

49. The apparatus of claim 42, wherein the number of PRACH resources or PRACH 

preamble indices mapped to each reference signal in a remaining number of PRACH 

resources or PRACH preamble indices is less than a number of PRACH resources or 

PRACH preamble indices that is mapped to reference signals through repeating the 

mapping.  

50. The apparatus of claim 29, wherein the processor and the memory are configured to: 

receive at least one reference signal transmitted by a base station; select a PRACH 

resource corresponding to the at least one reference signal; and transmit a random 

access preamble on the selected PRACH resource.  

51. The apparatus of claim 29, wherein the processor and the memory are configured to 

map based on a pre-defined mapping rule.  

52. The apparatus of claim 29, wherein the processor and the memory are configured to 

map based on a mapping rule signaled by a second node.  

53. The apparatus of claim 52, wherein the second node comprises a base station.  

54. The apparatus of claim 52 wherein the mapping rule is signaled in remaining 

minimum system information.  
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55. The apparatus of claim 52 wherein the mapping rule is signaled in one of: remaining 

minimum system information, a master information block received via a physical 

broadcast channel, other system information, a handover message, radio resource 

control signaling, downlink control information, or a combination of a primary 

synchronization signal, a secondary synchronization signal, and a demodulation 

reference signal received via a physical broadcast channel.  

56. The apparatus of claim 29, wherein the number of actually transmitted reference 

signals is less than a maximum number of reference signals.  

57. An apparatus for wireless communications at a first node, comprising: means for 

identifying information comprising a number of actually transmitted reference signals, a 

number of available physical random access channel (PRACH) time-frequency 

resources in a time period, and a number of configured PRACH time-frequency 

resources per reference signal; means for determining that the available number of 

PRACH time-frequency resources within the time period is not an integer multiple of 

the product of the number of actually transmitted reference signals and the number of 

configured PRACH time-frequency resources or PRACH preamble indices per 

reference signal; and means for mapping the actually transmitted reference signals to the 

available PRACH time-frequency resources and preamble indices based on the 

identified information and in response to the determination.  

58. A non-transitory computer-readable medium storing computer code executable by a 

processor of a first node for wireless communications, comprising computer executable 

code to: identify information comprising a number of actually transmitted reference 

signals, a number of available physical random access channel (PRACH) time-

frequency resources in a time period, and a number of configured PRACH time-

frequency resources per reference signal; determine that the number of available 

PRACH time-frequency resources within the time period is not an integer multiple of 

the product of the number of actually transmitted reference signals per reference signal; 

and map the actually transmitted reference signals to the available PRACH time-

frequency resources based on the identified information and in response to the 

determination.  

59. A method of wireless communications, comprising: receiving, at a user equipment 
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(UE), an indication of a number of actually transmitted synchronization signal (SS) 

blocks transmitted by a base station; receiving, at the UE, a physical random access 

channel (PRACH) configuration index identifying a RACH configuration period and a 

number of configured PRACH resources per SS-block; determining a time period that 

contains a number of PRACH resources greater than the product of the number of 

actually transmitted SS-blocks and the number of PRACH resources per SS-block; 

determining that a supported number of PRACH resources within the RACH time 

period is not an integer multiple of the product of the number of actually transmitted 

SS-blocks and the number of configured PRACH resources per SS-block; and mapping 

the number of actually transmitted SS-blocks an integer number of times within the 

PRACH resources of the time period, wherein a remaining number of PRACH 

resources are not assigned to an SS-block.  

60. The method of claim 59, wherein the mapping comprises allocating the remaining 

number of PRACH resources to a transmission other than the PRACH.  

61. The method of claim 60, wherein the transmission other than the PRACH is one of a 

physical uplink shared channel, physical downlink shared channel, antenna calibration, 

or MPE detection.  

62. The method of claim 59, further comprising: receiving at least one SS-block 

transmitted by the base station; selecting a PRACH resource corresponding to the at 

least one SS-block; and transmitting a random access preamble on the selected PRACH 

resource.  

63. The method of claim 59, wherein the mapping is based on a pre-defined mapping 

rule.  

64. The method of claim 59, wherein the mapping is based on a mapping rule signaled 

by the base station.  

65. The method of claim 64 wherein the mapping rule is signaled in remaining 

minimum system information.  

66. The method of claim 64 wherein the mapping rule is signaled in one of: system 
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information, a management information block received via a physical broadcast 

channel, a handover message, radio resource control signaling, downlink control 

information, or a combination of primary synchronization signal, secondary 

synchronization signal, and a demodulation reference signal received via the physical 

broadcast channel.  

67. The method of claim 59, wherein the number of actually transmitted SS-blocks is 

less than a maximum number of SS-blocks.  

68. A user equipment (UE), comprising: a transceiver; a memory; and a processor 

communicatively coupled with the transceiver and the memory, the processor and the 

memory configured to: receive, at the UE, an indication of a number of actually 

transmitted synchronization signal (SS) blocks transmitted by a base station; receive, at 

the UE, a physical random access channel (PRACH) configuration index identifying a 

RACH configuration period and a number of configured PRACH resources per SS-

block; determine a time period that contains a number of PRACH resources greater than 

the product of the number of actually transmitted SS-blocks and the number of PRACH 

resources per SS-block; determine that a supported number of PRACH resources within 

the time period is not an integer multiple of the product of the number of actually 

transmitted SS-blocks and the number of configured PRACH resources per SS-block; 

and map the number of actually transmitted SS-blocks an integer number of times 

within the PRACH resources of the time period, wherein a remaining number of 

PRACH resources are not assigned to an SS-block.  

69. The UE of claim 68, wherein the processor and memory are configured to allocate 

the remaining number of PRACH resources to a transmission other than the PRACH.  

70. The UE of claim 69, wherein the transmission other than the PRACH is one of a 

physical uplink shared channel, physical downlink shared channel, antenna calibration, 

or MPE detection.  

71. The UE of claim 68, wherein the processor and memory are configured to receive at 

least one SS-block transmitted by the base station; select a PRACH resource 

corresponding to the at least one SS-block; and transmit a random access preamble on 

the selected PRACH resource.  
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72. The UE of claim 68, wherein the mapping is based on a pre-defined mapping rule.  

73. The UE of claim 68, wherein the mapping is based on a mapping rule signaled by 

the base station.  

74. The UE of claim 73, wherein the mapping rule is signaled in remaining minimum 

system information.  

75. The UE of claim 74 wherein the mapping rule is signaled in one of: system 

information, a management information block received via a physical broadcast 

channel, a handover message, radio resource control signaling, downlink control 

information, or a combination of primary synchronization signal, secondary 

synchronization signal, and a demodulation reference signal received via the physical 

broadcast channel.  

76. The UE of claim 74, wherein the number of actually transmitted SS-blocks is less 

than a maximum number of SS-blocks.  

77. A user equipment (UE), comprising: means for receiving, at the UE, an indication of 

a number of actually transmitted synchronization signal (SS) blocks transmitted by a 

base station; means for receiving, at the UE, a physical random access channel 

(PRACH) configuration index identifying a RACH configuration period and a number 

of configured PRACH resources per SS-block; means for determining a time period that 

contains a number of PRACH resources greater than the product of the number of 

actually transmitted SS-blocks and the number of PRACH resources per SS-block 

means for determining that a supported number of PRACH resources within the time 

period is not an integer multiple of the product of the number of actually transmitted 

SS-blocks and the number of configured PRACH resources per SS-block; and means for 

mapping the number of actually transmitted SS-blocks an integer number of times 

within the PRACH resources of the time period, wherein a remaining number of 

PRACH resources are not assigned to an SS-block.  

78. A non-transitory computer-readable medium storing computer code executable by a 

processor for wireless communications, comprising computer executable code to: 
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receive, at a user equipment (UE), an indication of a number of actually transmitted 

synchronization signal (SS) blocks transmitted by a base station; receive, at the UE, a 

physical random access channel (PRACH) configuration index identifying a RACH 

configuration period and a number of configured PRACH resources per SS-block; 

determine a time period that contains a number of PRACH resources greater than the 

product of the number of actually transmitted SS-blocks and the number of PRACH 

resources per SS-block; determine that a supported number of PRACH resources within 

the time period is not an integer multiple of the product of the number of actually 

transmitted SS-blocks and the number of configured PRACH resources per SS-block; 

and map the number of actually transmitted SS-blocks an integer number of times 

within the PRACH resources of the time period, wherein a remaining number of 

PRACH resources are not assigned to an SS-block. 


