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CLAIMS 

1. A method for wireless communication, comprising: 

identifying a physical random access channel (PRACH) for communication between a 
base station and a user equipment (UE); and 

determining a frequency hopping pattern within the PRACH for a random access 
preamble comprising a plurality of single subcarrier transmissions, the frequency hopping pattern 
comprising frequency hops associated with a first frequency hopping distance within the PRACH 
and frequency hops associated with a second frequency hopping distance within the PRACH, 

wherein the first frequency hopping distance is larger than the second frequency hopping 
distance.  

2. The method of claim 1, further comprising: 

transmitting, by the UE, the random access preamble according to the determined frequency 
hopping pattern.  

3. The method of claim 1, wherein a number of frequency hops associated with the first 
frequency hopping distance is different from a number of frequency hops associated with the 
second frequency hopping distance.  

4. The method of claim 1, wherein the determined frequency hopping pattern comprises at least 
one frequency hop determined based at least in part on a pseudo-random function.  

5. The method of claim 1, wherein the random access preamble is one of a plurality of random 
access preambles, and wherein non-colliding frequency hopping patterns for the plurality of 
random access preambles are generated using a pseudo-random function.  

6. The method of claim 1, wherein the PRACH comprises a first portion associated with the first 
frequency hopping distance and a second portion associated with the second frequency hopping 
distance.  

7. The method of claim 6, wherein the first portion comprises a first set of subcarriers that span a 
first sub-region of the PRACH and a second set of subcarriers that span a second sub-region of 
the PRACH, and wherein the first sub-region and the second sub-region are separated in 
frequency by a bandwidth of the second portion.  

8. The method of claim 1, wherein the PRACH is partitioned into a plurality of subcarriers and a 
plurality of preamble tone intervals, and wherein a subcarrier spacing of the plurality of 
subcarriers is an integer divisor of a data channel subcarrier spacing for a cell associated with the 
PRACH.  
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9. The method of claim 8, wherein each of the plurality of single subcarrier transmissions spans 
one of the plurality of preamble tone intervals.  

10. The method of claim 1, further comprising: 

detecting, by a base station, the random access preamble based at least in part on the determined 
frequency hopping pattern.  

11. An apparatus for wireless communication, comprising: 

means for identifying a physical random access channel (PRACH) for communication 
between a base station and a user equipment (UE); and 

means for determining a frequency hopping pattern within the PRACH for a random 
access preamble comprising a plurality of single subcarrier transmissions, the frequency hopping 
pattern comprising frequency hops associated with a first frequency hopping distance within the 
PRACH and frequency hops associated with a second frequency hopping distance within the 
PRACH, wherein the first frequency hopping distance is larger than the second frequency 
hopping distance.  

12. The apparatus of claim 11, further comprising: 

means for transmitting, by the UE, the random access preamble according to the 
determined frequency hopping pattern.  

13. The apparatus of claim 11, wherein a number of frequency hops associated with the first 
frequency hopping distance is different from a number of frequency hops associated with the 
second frequency hopping distance.  

14. The apparatus of claim 11, wherein the determined frequency hopping pattern comprises at 
least one frequency hop determined based at least in part on a pseudo-random function.  

15. The apparatus of claim 11, wherein the random access preamble is one of a plurality of 
random access preambles, and wherein non-colliding frequency hopping patterns for the plurality 
of random access preambles are generated using a pseudorandom function.  

16. The apparatus of claim 11, wherein the PRACH comprises a first portion associated with the 
first frequency hopping distance and a second portion associated with the second frequency 
hopping distance.  

17. The apparatus of claim 16, wherein the first portion comprises a first set of subcarriers that 
span a first sub-region of the PRACH and a second set of subcarriers that span a second sub-
region of the PRACH, and wherein the first sub-region and the second sub-region are separated 
in frequency by a bandwidth of the second portion.  
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18. The apparatus of claim 11, wherein the PRACH is partitioned into a plurality of subcarriers 
and a plurality of preamble tone intervals, and wherein a subcarrier spacing of the plurality of 
subcarriers is an integer divisor of a data channel subcarrier spacing for a cell associated with the 
PRACH.  

19. The apparatus of claim 18, wherein each of the plurality of single subcarrier transmissions 
spans one of the plurality of preamble tone intervals.  

20. The apparatus of claim 11, further comprising: 

means for detecting, by a base station, the random access preamble based at least in part 
on the determined frequency hopping pattern.  

21. An apparatus for wireless communication, in a system 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 physical random access channel (PRACH) for communication between a base station 
and a user equipment (UE); and 

determine a frequency hopping pattern within the PRACH for a random access preamble 
comprising a plurality of single subcarrier transmissions, the frequency hopping pattern 
comprising frequency hops associated with a first frequency hopping distance within the PRACH 
and frequency hops associated with a second frequency hopping distance within the PRACH, 
wherein the first frequency hopping distance is larger than the second frequency hopping 
distance.  

22. The apparatus of claim 21, wherein the instructions are further executable by the processor 
to: 

transmit, by the UE, the random access preamble according to the determined frequency 

hopping pattern.  

23. The apparatus of claim 21, wherein a number of frequency hops associated with the first 
frequency hopping distance is different from a number of frequency hops associated with the 
second frequency hopping distance.  

24. The apparatus of claim 21, wherein the determined frequency hopping pattern comprises at 
least one frequency hop determined based at least in part on a pseudo-random function.  



44

25. The apparatus of claim 21, wherein the random access preamble is one of a plurality of 
random access preambles, and wherein non-colliding frequency hopping patterns for the plurality 
of random access preambles are generated using a pseudo-random function.  

26. The apparatus of claim 21, wherein the PRACH comprises a first portion associated with the 
first frequency hopping distance and a second portion associated with the second frequency 

hopping distance.  

27. The apparatus of claim 26, wherein the first portion comprises a first set of subcarriers that 
span a first sub-region of the PRACH and a second set of subcarriers that span a second sub-
region of the PRACH, and wherein the first sub-region and the second sub-region are separated 
in frequency by a bandwidth of the second portion.  

28. The apparatus of claim 21, wherein the PRACH is partitioned into a plurality of subcarriers 
and a plurality of preamble tone intervals, and wherein a subcarrier spacing of the plurality of 
subcarriers is an integer divisor of a data channel subcarrier spacing for a cell associated with the 

PRACH.  

29. The apparatus of claim 28, wherein each of the plurality of single subcarrier transmissions 
spans one of the plurality of preamble tone intervals.  

30. The apparatus of claim 21, wherein the instructions are further executable by the processor 
to: 

detect, by a base station, the random access preamble based at least in part on the 
determined frequency hopping pattern.  

31. A non-transitory computer readable medium storing code for wireless communication, the 
code comprising instructions executable by a processor to: 

identify a physical random access channel (PRACH) for communication between a base 
station and a user equipment (UE); and 

determine a frequency hopping pattern within the PRACH for a random access preamble 
comprising a plurality of single subcarrier transmissions, the frequency hopping pattern 
comprising frequency hops associated with a first frequency hopping distance within the PRACH 
and frequency hops associated with a second frequency hopping distance within the PRACH, 
wherein the first frequency hopping distance is larger than the second frequency hopping 
distance. 


