










































































38

CLAIMS 

1. A method of wireless communication, comprising: 

transmitting a first symbol on a first tone of a Physical Random Access Channel (PRACH); 

transmitting a second symbol on a second tone of the PRACH at a first hopping distance from the 

first tone; 

transmitting a third symbol on a third tone of the PRACH; and 

transmitting a fourth symbol on a fourth tone of the PRACH at a second hopping distance from 

the third tone.  

2. The method of claim 1, wherein the wireless communication comprises a narrow band wireless 

communication.  

3. The method of claim 1, wherein the second hopping distance is greater than first hopping distance.  

4. The method of claim 1, wherein the second hopping distance corresponds to the first hopping distance 

multiplied by an integer greater than 1.  

5. The method of claim 1, wherein a third hopping distance between the first symbol on the first tone and 

third symbol on the third tone corresponds to a random hopping distance.  

6. The method of claim 1, wherein a third hopping distance between the fourth symbol on the fourth tone 

and the first symbol on the first tone corresponds to a random hopping distance.  

7. The method of claim 1, further comprising: 

transmitting an additional symbol on an additional tone of the PRACH using a third hopping distance that 

is a random hopping distance.  

8. The method of claim 1, further comprising: 

determining a coverage enhancement (CE) level; 

selecting the first hopping distance between tone transmissions of the PRACH based on the CE 

level, wherein a first distance is selected as the first hopping distance when the CE level is below a 

reference level and a second distance is selected as the first hopping distance when the CE level is above 

the reference level, and wherein the first distance is greater than the second distance.  
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9. The method of claim 1, further comprising: 

receiving a resource allocation information mapping tones in a transmission resource to a 

coverage enhancement (CE) level, and wherein the first symbol on the first tone, the second symbol on 

the second tone, the third symbol on the third tone and the fourth symbol on the fourth tone are 

transmitted within a transmission resource indicated by the resource allocation information.  

10. The method of claim 9, wherein the CE level maps to tones in a fixed transmission resource, and 

wherein the first symbol on the first tone, the second symbol on the second tone, the third symbol on the 

third tone and the fourth symbol on the fourth tone are transmitted within the fixed transmission resource.  

11. The method of claim 9, wherein the CE level maps to tones in a plurality of fixed transmission 

resources, the method further comprising: 

receiving resource allocation information corresponding to the CE level, wherein the first symbol 

on the first tone, the second symbol on the second tone, the third symbol on the third tone and the fourth 

symbol on the fourth tone are transmitted within one of the plurality of fixed transmission resources 

indicated by the resource allocation information.  

12. The method of claim 1, further comprising: 

determining a coverage enhancement (CE) level, wherein a first CE level is associated with a 

different timing advance granularity for tone transmissions of the PRACH than a second CE level.  

13. The method of claim 1, wherein spacing between tones for the PRACH is different than spacing 

between tones for a corresponding uplink or downlink data transmission.  

14. An apparatus for wireless communication at a user equipment, comprising: 

means for receiving downlink communication from a base station; and 

means for transmitting a first symbol on a first tone of a Physical Random Access Channel 

(PRACH) to the base station, wherein the means for transmitting transmits a second symbol on a second 

tone of the PRACH at a first hopping distance from the first tone, transmits a third symbol on a third tone 

of the PRACH, and transmits a fourth symbol on a fourth tone of the PRACH at a second hopping 

distance from the third tone.  
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15. The apparatus of claim 14, wherein the wireless communication comprises a narrow band wireless 

communication, and wherein the second hopping distance is greater than first hopping distance.  

16. The apparatus of claim 14, wherein the second hopping distance corresponds to the first hopping 

distance multiplied by an integer greater than 1.  

17. The apparatus of claim 14, wherein a third hopping distance between the first symbol on the first tone 

and the third symbol on the third tone corresponds to a random hopping distance or a fourth hopping 

distance between the fourth symbol on the fourth tone and the first symbol on the first tone corresponds to 

a random hopping distance.  

18. The apparatus of claim 14, wherein the means for transmitting transmit an additional symbol on an 

additional tone of the PRACH using a third hopping distance that is a random hopping distance.  

19. The apparatus of claim 14, further comprising: 

means for determining a coverage enhancement (CE) level; 

means for selecting the first hopping distance between tone transmissions of the PRACH based 

on the CE level, wherein a first distance is selected as the first hopping distance when the CE level is 

below a reference level and a second distance is selected as the first hopping distance when the CE level 

is above the reference level, and wherein the first distance is greater than the second distance. 

20. The apparatus of claim 14, wherein the means for receiving are configured to receive a resource 

allocation information mapping tones in a transmission resource to a coverage enhancement (CE) level, 

and wherein the first symbol on the first tone, the second symbol on the second tone, the third symbol on 

the third tone and the fourth symbol on the fourth tone are transmitted within a transmission resource 

indicated by the resource allocation information, and wherein the CE level maps to at least one of: 

tones in a fixed transmission resource, and wherein the first symbol on the first tone, the 

second symbol on the second tone, the third symbol on the third tone and the fourth symbol on 

the fourth tone are transmitted within the fixed transmission resource, or  

tones in a plurality of fixed transmission resources, wherein the means for receiving 

receive resource allocation information corresponding to the CE level, wherein the first symbol 

on the first tone, the second symbol on the second tone, the third symbol on the third tone and the 

fourth symbol on the fourth tone are transmitted within one of the plurality of fixed transmission 

resources indicated by the resource allocation information.  
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21. The apparatus of claim 14, further comprising: 

means for determining a coverage enhancement (CE) level, wherein a first CE level is associated with a 

different timing advance granularity for tone transmissions of the PRACH than a second CE level.  

22. The apparatus of claim 14, wherein spacing between tones for the PRACH is different than spacing 

between tones for a corresponding uplink or downlink data transmission, and wherein at least the first 

tone is mapped to a position for a corresponding uplink data transmission or downlink data transmission 

following a successful PRACH transmission.  

23. An apparatus for wireless communication, comprising: 

memory; and 

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

transmit a first symbol on a first tone of a Physical Random Access Channel (PRACH); 

transmit a second symbol on a second tone of the PRACH at a first hopping distance from the 

first tone; 

transmit a third symbol on a third tone of the PRACH; and 

transmit a fourth symbol on a fourth tone of the PRACH at a second hopping distance from the 

third tone.  

24. The apparatus of claim 23, wherein the wireless communication comprises a narrow band wireless 

communication, and wherein the second hopping distance is greater than first hopping distance.  

25. The apparatus of claim 23, wherein the second hopping distance corresponds to the first hopping 

distance multiplied by an integer greater than 1.  

26. The apparatus of claim 23, wherein a third hopping distance between the first symbol on the first tone 

and the third symbol on the third tone corresponds to a random hopping distance or a fourth hopping 

distance between the fourth symbol on the fourth tone and the first symbol on the first tone corresponds to 

a random hopping distance.  

27. The apparatus of claim 23, wherein the at least one processor is further configured to: 

transmit an additional symbol on an additional tone of the PRACH using a third hopping distance 

that is a random hopping distance.  
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28. The apparatus of claim 23, wherein the at least one processor is further configured to: 

determine a coverage enhancement (CE) level; and 

select the first hopping distance between tone transmissions of the PRACH based on the CE level, 

wherein a first distance is selected as the first hopping distance when the CE level is below a reference 

level and a second distance is selected as the first hopping distance when the CE level is above the 

reference level, and wherein the first distance is greater than the second distance.  

29. The apparatus of claim 23, wherein the at least one processor is further configured to: 

receive a resource allocation information mapping tones in a transmission resource to a coverage 

enhancement (CE) level, and wherein the first symbol on the first tone, the second symbol on the second 

tone, the third symbol on the third tone and the fourth symbol on the fourth tone are transmitted within a 

transmission resource indicated by the resource allocation information, wherein the CE level maps to at 

least one of: 

tones in a fixed transmission resource, and wherein the first symbol on the first tone, the 

second symbol on the second tone, the third symbol on the third tone and the fourth symbol on 

the fourth tone are transmitted within the fixed transmission resource, or  

tones in a plurality of fixed transmission resources, wherein the at least one processor is 

further configured to receive resource allocation information corresponding to the CE level, 

wherein the first symbol on the first tone, the second symbol on the second tone, the third symbol 

on the third tone and the fourth symbol on the fourth tone are transmitted within one of the 

plurality of fixed transmission resources indicated by the resource allocation information.  

30. The apparatus of claim 23, wherein the at least one processor is further configured to: 

determine a coverage enhancement (CE) level, wherein a first CE level is associated with a 

different timing advance granularity for tone transmissions of the PRACH than a second CE level.  

31. The apparatus of claim 23, wherein spacing between tones for the PRACH is different than spacing 

between tones for a corresponding uplink or downlink data transmission, and wherein at least the first 

tone is mapped to a position for a corresponding uplink data transmission or downlink data transmission 

following a successful PRACH transmission.  
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32. A non-transitory computer-readable medium storing computer executable code for execution by at 

least one processor, wherein the computer executable code is for wireless communication, comprising 

code to: 

transmit a first symbol on a first tone of a Physical Random Access Channel (PRACH); 

transmit a second symbol on a second tone of the PRACH at a first hopping distance from the 

first tone; 

transmit a third symbol on a third tone of the PRACH; and 

transmit fourth symbol on a fourth tone of the PRACH at a second hopping distance from the 

third tone.  

33. The non-transitory computer-readable medium of claim 32, wherein the wireless communication 

comprises a narrow band wireless communication, and wherein the second hopping distance is greater 

than first hopping distance.  

34. The non-transitory computer-readable medium of claim 32, wherein the second hopping distance 

corresponds to the first hopping distance multiplied by an integer greater than 1.  

35. The computer-readable medium of claim 32, a third hopping distance between the first symbol on the 

first tone and the third symbol on the third tone corresponds to a random hopping distance or a fourth 

hopping distance between the fourth symbol on the fourth tone and the first symbol on the first tone 

corresponds to a random hopping distance.  

36. The non-transitory computer-readable medium of claim 32, further comprising code to: 

transmit an additional symbol on an additional tone of the PRACH using a third hopping distance 

that is a random hopping distance.  

37. The non-transitory computer-readable medium of claim 32, further comprising code to: 

determine a coverage enhancement (CE) level; and 

select the first hopping distance between tone transmissions of the PRACH based on the CE level, 

wherein a first distance is selected as the first hopping distance when the CE level is below a reference 

level and a second distance is selected as the first hopping distance when the CE level is above the 

reference level, and wherein the first distance is greater than the second distance.  

38. The non-transitory computer-readable medium of claim 32, further comprising code to: 
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receive a resource allocation information mapping tones in a transmission resource to a coverage 

enhancement (CE) level, and wherein the first symbol on the first tone, the second symbol on the second 

tone, the third symbol on the third tone and the fourth symbol on the fourth tone are transmitted within a 

transmission resource indicated by the resource allocation information, wherein the CE level maps to at 

least one of: 

tones in a fixed transmission resource, and wherein the first symbol on the first tone, the second 

symbol on the second tone, the third symbol on the third tone and the fourth symbol on the fourth tone are 

transmitted within the fixed transmission resource, or  

tones in a plurality of fixed transmission resources,  further comprising code to: 

receive resource allocation information corresponding to the CE level, wherein the first 

symbol on the first tone, the second symbol on the second tone, the third symbol on the third tone 

and the fourth symbol on the fourth tone are transmitted within one of the plurality of fixed 

transmission resources indicated by the resource allocation information.  

39. The non-transitory computer-readable medium of claim 32, further comprising code to: 

determine a coverage enhancement (CE) level, wherein a first CE level is associated with a 

different timing advance granularity for tone transmissions of the PRACH than a second CE level.  

40. The non-transitory computer-readable medium of claim 32, wherein spacing between tones for the 

PRACH is different than spacing between tones for a corresponding uplink or downlink data 

transmission, and wherein at least the first tone is mapped to a position for a corresponding uplink data 

transmission or downlink data transmission following a successful PRACH transmission. 


