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CLAIMS 

1. A method for wireless communication at a user equipment (UE), 

comprising: 

identifying a sounding reference signal configuration for transmission of a 

sounding reference signal to a base station, the sounding reference signal configuration providing 

sounding reference signal resources within at least a first orthogonal frequency division 

multiplexing symbol, a second orthogonal frequency division multiplexing symbol, a third 

orthogonal frequency division multiplexing symbol, and a fourth orthogonal frequency division 

multiplexing symbol; 

mapping, based at least in part on the sounding reference signal configuration, a 

first portion of the sounding reference signal to occupy a first subset of frequency resources of 

the first orthogonal frequency division multiplexing symbol, a second portion of the sounding 

reference signal to occupy a second subset of frequency resources of the second orthogonal 

frequency division multiplexing symbol, a third portion of the sounding reference signal to 

occupy a third subset of frequency resources of the third orthogonal frequency division 

multiplexing symbol, and a fourth portion of the sounding reference signal to occupy a fourth 

subset of frequency resources of the fourth orthogonal frequency division multiplexing symbol, 

wherein the first subset of frequency resources, the second subset of frequency resources, the 

third subset of frequency resources, and the fourth subset of frequency resources are non-

uniformly staggered in frequency relative to each other, wherein the first subset of frequency 

resources is offset by zero resource elements relative to a reference point, the second subset of 

frequency resources is offset by four resource elements relative to the reference point, the third 

subset of frequency resources is offset by two resource elements relative to the reference point, 

and the fourth subset of frequency resources is offset by six resource elements relative to the 

reference point; and 

transmitting the sounding reference signal to the base station based at least in part 

on the mapping. 

2. The method of claim 1, wherein the first subset of frequency resources, the 

second subset of frequency resources, the third subset of frequency resources, and the fourth 

subset of frequency resources are staggered from a single antenna port. 
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3. The method of claim 1, wherein the first subset of frequency resources, the 

second subset of frequency resources, the third subset of frequency resources, and the fourth 

subset of frequency resources have an overlapping bandwidth span. 

4. The method of claim 3, wherein the first subset of frequency resources, the 

second subset of frequency resources, the third subset of frequency resources, and the fourth 

subset of frequency resources are in a same set of physical resource blocks. 

5. The method of claim 1, wherein the mapping further comprises: 

identifying the first subset of frequency resources as a first set of uniformly 

spaced resource elements within the first orthogonal frequency division multiplexing symbol, the 

second subset of frequency resources as a second set of uniformly spaced resource elements 

within the second orthogonal frequency division multiplexing symbol, the third subset of 

frequency resources as a third set of uniformly spaced resource elements within the third 

orthogonal frequency division multiplexing symbol, and the fourth subset of frequency resources 

as a fourth set of uniformly spaced resource elements within the fourth orthogonal frequency 

division multiplexing symbol. 

6. The method of claim 5, wherein the mapping further comprises: 

identifying a first starting resource element within the first orthogonal frequency 

division multiplexing symbol based at least in part on a first resource element offset for the first 

orthogonal frequency division multiplexing symbol; 

identifying a second starting resource element within the second orthogonal 

frequency division multiplexing symbol based at least in part on a second resource element offset 

for the second orthogonal frequency division multiplexing symbol; 

identifying a third starting resource element within the third orthogonal frequency 

division multiplexing symbol based at least in part on a third resource element offset for the third 

orthogonal frequency division multiplexing symbol; and 

identifying a fourth starting resource element within the fourth orthogonal 

frequency division multiplexing symbol based at least in part on a fourth resource element offset 

for the fourth orthogonal frequency division multiplexing symbol. 
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7. The method of claim 6, wherein the first resource element offset, the 

second resource element offset, the third resource element offset, and the fourth resource element 

offset provide a uniform spacing of a combined set of resource elements that combines the first 

set of uniformly spaced resource elements, the second set of uniformly spaced resource elements, 

the third set of uniformly spaced resource elements, and the fourth set of uniformly spaced 

resource elements. 

8. The method of claim 1, further comprising: 

determining a sounding reference signal sequence for each of the first portion of 

the sounding reference signal, the second portion of the sounding reference signal, the third 

portion of the sounding reference signal, and the fourth portion of the sounding reference signal 

based at least in part on an amount of frequency resources in each of the first subset of frequency 

resources, the second subset of frequency resources, the third subset of frequency resources, and 

the fourth subset of frequency resources. 

9. The method of claim 8, wherein a same sounding reference signal 

sequence is determined for each of the first portion of the sounding reference signal, the second 

portion of the sounding reference signal, the third portion of the sounding reference signal, and 

the fourth portion of the sounding reference signal. 

10. The method of claim 1, wherein the first orthogonal frequency division 

multiplexing symbol, the second orthogonal frequency division multiplexing symbol, the third 

orthogonal frequency division multiplexing symbol, and the fourth orthogonal frequency 

division multiplexing symbol each include a plurality of resource blocks, and wherein each of 

the first portion of the sounding reference signal, the second portion of the sounding reference 

signal, the third portion of the sounding reference signal, and the fourth portion of the sounding 

reference signal occupy frequency resources according to a pattern that repeats every two or 

more resource blocks within each orthogonal frequency division multiplexing symbol. 

11. The method of claim 1, further comprising: 

transmitting one or more repetitions of at least a portion of the sounding reference 

signal to the base station. 
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12. The method of claim 11, wherein the one or more repetitions are 

transmitted in groups of sounding reference signal symbols, and wherein each group of sounding 

reference signal symbols is mapped according to the sounding reference signal configuration to 

provide associated portions of the sounding reference signal that are staggered in frequency. 

13. The method of claim 11, wherein the one or more repetitions of at least the 

portion of the sounding reference signal are transmitted to the base station according to a 

frequency hopping pattern. 

14. The method of claim 13, wherein the frequency hopping is performed in 

groups of sounding reference signal symbols, and wherein each group of sounding reference 

signal symbols is formatted according to the sounding reference signal configuration to provide 

associated portions of the sounding reference signal that are staggered in frequency. 

15. The method of claim 11, wherein the sounding reference signal 

configuration indicates a number of orthogonal frequency division multiplexing symbols across 

which the sounding reference signal is to be sent using different staggering offsets and an index 

that indicates a number of staggering offsets to be used on the number of orthogonal frequency 

division multiplexing symbols. 

16. A method for wireless communication at a base station, comprising: 

configuring at least a first user equipment (UE) with a first sounding reference 

signal configuration for transmission of a first sounding reference signal, wherein the first 

sounding reference signal configuration provides resources for the first sounding reference signal 

within at least a first orthogonal frequency division multiplexing symbol, a second orthogonal 

frequency division multiplexing symbol, a third orthogonal frequency division multiplexing 

symbol, and a fourth orthogonal frequency division multiplexing symbol; and 

receiving, based at least in part on the first sounding reference signal 

configuration, a first portion of the first sounding reference signal in a first subset of frequency 

resources within the first orthogonal frequency division multiplexing symbol, a second portion of 

the first sounding reference signal in a second subset of frequency resources within the second 

orthogonal frequency division multiplexing symbol, a third portion of the first sounding 

reference signal in a third subset of frequency resources within the third orthogonal frequency 
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division multiplexing symbol, and a fourth portion of the first sounding reference signal in a 

fourth subset of frequency resources within the fourth orthogonal frequency division 

multiplexing symbol, wherein the first subset of frequency resources, the second subset of 

frequency resources, the third subset of frequency resources, and the fourth subset of frequency 

resources are non-uniformly staggered in frequency relative to each other, wherein the first 

subset of frequency resources is offset by zero resource elements relative to a reference point, the 

second subset of frequency resources is offset by four resource elements relative to the reference 

point, the third subset of frequency resources is offset by two resource elements relative to the 

reference point, and the fourth subset of frequency resources is offset by six resource elements 

relative to the reference point. 

17. The method of claim 16, further comprising: 

configuring at least a second UE with a second sounding reference signal 

configuration for transmission of a second sounding reference signal, wherein the second 

sounding reference signal configuration provides resources for the second sounding reference 

signal within at least the first orthogonal frequency division multiplexing symbol, the second 

orthogonal frequency division multiplexing symbol, the third orthogonal frequency division 

multiplexing symbol, and the fourth orthogonal frequency division multiplexing symbol; and 

receiving, based at least in part on the second sounding reference signal 

configuration, a first portion of the second sounding reference signal in a fifth subset of 

frequency resources within the first orthogonal frequency division multiplexing symbol, a second 

portion of the second sounding reference signal in a sixth subset of frequency resources within 

the second orthogonal frequency division multiplexing symbol, a third portion of the second 

sounding reference signal in a seventh subset of frequency resources within the third orthogonal 

frequency division multiplexing symbol, and a fourth portion of the second sounding reference 

signal in an eighth subset of frequency resources within the fourth orthogonal frequency division 

multiplexing symbol, wherein the fourth subset of frequency resources is staggered in frequency 

relative to the eighth subset of frequency resources. 

18. The method of claim 17, wherein the base station configures each of a 

plurality of UEs for sounding reference signal transmissions in the first orthogonal frequency 

division multiplexing symbol, the second orthogonal frequency division multiplexing symbol, 
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the third orthogonal frequency division multiplexing symbol, and the fourth orthogonal 

frequency division multiplexing symbol based at least in part on a number of UEs in the plurality 

of UEs exceeding a threshold value. 

19. The method of claim 16, wherein the configuring at least the first UE 

further comprises: 

configuring the first subset of frequency resources as a first set of uniformly 

spaced resource elements within the first orthogonal frequency division multiplexing symbol, the 

second subset of frequency resources as a second set of uniformly spaced resource elements 

within the second orthogonal frequency division multiplexing symbol, the third subset of 

frequency resources as a third set of uniformly spaced resource elements within the third 

orthogonal frequency division multiplexing symbol, and the fourth subset of frequency resources 

as a fourth set of uniformly spaced resource elements within the fourth orthogonal frequency 

division multiplexing symbol. 

20. The method of claim 19, wherein the configuring at least the first UE 

further comprises: 

indicating a first resource element offset for the first orthogonal frequency 

division multiplexing symbol that provides resource element locations for the first set of 

uniformly spaced resource elements; 

indicating a second resource element offset for the second orthogonal frequency 

division multiplexing symbol that provides resource element locations for the second set of 

uniformly spaced resource elements; 

indicating a third resource element offset for the third orthogonal frequency 

division multiplexing symbol that provides resource element locations for the third set of 

uniformly spaced resource elements; and 

indicating a fourth resource element offset for the fourth orthogonal frequency 

division multiplexing symbol that provides resource element locations for the fourth set of 

uniformly spaced resource elements. 
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21. The method of claim 20, further comprising: 

receiving the first set of uniformly spaced resource elements within the first 

orthogonal frequency division multiplexing symbol, the second set of uniformly spaced resource 

elements within the second orthogonal frequency division multiplexing symbol, the third set of 

uniformly spaced resource elements within the third orthogonal frequency division multiplexing 

symbol, and the fourth set of uniformly spaced resource elements within the fourth orthogonal 

frequency division multiplexing symbol, wherein the first resource element offset, the second 

resource element offset, the third resource element offset, and the fourth resource element offset 

provide a uniform spacing of a combined set of resource elements that combines the first set of 

uniformly spaced resource elements, the second set of uniformly spaced resource elements, the 

third set of uniformly spaced resource elements, and the fourth set of uniformly spaced resource 

elements. 

22. The method of claim 16, wherein the configuring at least the first UE 

further comprises: 

configuring a sounding reference signal sequence for each of the first portion of 

the first sounding reference signal, the second portion of the first sounding reference signal, the 

third portion of the first sounding reference signal, and the fourth portion of the first sounding 

reference signal based at least in part on an amount of frequency resources in each of the first 

subset of frequency resources, the second subset of frequency resources, the third subset of 

frequency resources, and the fourth subset of frequency resources. 

23. The method of claim 22, wherein a same sounding reference signal 

sequence is configured for each of the first portion of the first sounding reference signal, the 

second portion of the first sounding reference signal, the third portion of the first sounding 

reference signal, and the fourth portion of the first sounding reference signal. 

24. The method of claim 16, wherein the first orthogonal frequency division 

multiplexing symbol, the second orthogonal frequency division multiplexing symbol, the third 

orthogonal frequency division multiplexing symbol, and the fourth orthogonal frequency 

division multiplexing symbol each include a plurality of resource blocks, and wherein each of 

the first portion of the first sounding reference signal, the second portion of the first sounding 
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reference signal, the third portion of the first sounding reference signal, and the fourth portion of 

the first sounding reference signal occupy uniform frequency resources that span two or more 

resource blocks within each orthogonal frequency division multiplexing symbol. 

25. The method of claim 16, further comprising: 

receiving one or more repetitions of at least a portion of the first sounding 

reference signal from the first UE. 

26. The method of claim 25, wherein the one or more repetitions are received 

in groups of sounding reference signal symbols, and wherein each group of sounding reference 

signal symbols is mapped according to the first sounding reference signal configuration to 

provide associated portions of the first sounding reference signal that are staggered in frequency. 

27. An apparatus for wireless communication at a user equipment (UE), 

comprising: 

a processor, 

memory in electronic communication with the processor; and 

instructions stored in the memory and executable by the processor to cause the 

apparatus to: 

identify a sounding reference signal configuration for transmission of a 

sounding reference signal to a base station, the sounding reference signal configuration 

providing sounding reference signal resources within at least a first orthogonal frequency 

division multiplexing symbol, a second orthogonal frequency division multiplexing 

symbol, a third orthogonal frequency division multiplexing symbol, and a fourth 

orthogonal frequency division multiplexing symbol; 

map, based at least in part on the sounding reference signal configuration, 

a first portion of the sounding reference signal to occupy a first subset of frequency 

resources of the first orthogonal frequency division multiplexing symbol, a second 

portion of the sounding reference signal to occupy a second subset of frequency resources 

of the second orthogonal frequency division multiplexing symbol, a third portion of the 

sounding reference signal to occupy a third subset of frequency resources of the third 

orthogonal frequency division multiplexing symbol, and a fourth portion of the sounding 
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reference signal to occupy a fourth subset of frequency resources of the fourth orthogonal 

frequency division multiplexing symbol, wherein the first subset of frequency resources, 

the second subset of frequency resources, the third subset of frequency resources, and the 

fourth subset of frequency resources are non-uniformly staggered in frequency relative to 

each other, wherein the first subset of frequency resources is offset by zero resource 

elements relative to a reference point, the second subset of frequency resources is offset 

by four resource elements relative to the reference point, the third subset of frequency 

resources is offset by two resource elements relative to the reference point, and the fourth 

subset of frequency resources is offset by six resource elements relative to the reference 

point; and 

transmit the sounding reference signal to the base station based at least in 

part on the mapping. 

28. An apparatus for wireless communication at a base station, comprising: 

a processor, 

memory in electronic communication with the processor; and 

instructions stored in the memory and executable by the processor to cause the 

apparatus to: 

configure at least a first user equipment (UE) with a first sounding 

reference signal configuration for transmission of a first sounding reference signal, 

wherein the first sounding reference signal configuration provides resources for the first 

sounding reference signal within at least a first orthogonal frequency division 

multiplexing symbol, a second orthogonal frequency division multiplexing symbol, a 

third orthogonal frequency division multiplexing symbol, and a fourth orthogonal 

frequency division multiplexing symbol; and 

receive, based at least in part on the first sounding reference signal 

configuration, a first portion of the first sounding reference signal in a first subset of 

frequency resources within the first orthogonal frequency division multiplexing symbol, a 

second portion of the first sounding reference signal in a second subset of frequency 

resources within the second orthogonal frequency division multiplexing symbol, a third 

portion of the first sounding reference signal in a third subset of frequency resources 

within the third orthogonal frequency division multiplexing symbol, and a fourth portion 
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of the first sounding reference signal in a fourth subset of frequency resources within the 

fourth orthogonal frequency division multiplexing symbol, wherein the first subset of 

frequency resources, the second subset of frequency resources, the third subset of 

frequency resources, and the fourth subset of frequency resources are non-uniformly 

staggered in frequency relative to each other, wherein the first subset of frequency 

resources is offset by zero resource elements relative to a reference point, the second 

subset of frequency resources is offset by four resource elements relative to the reference 

point, the third subset of frequency resources is offset by two resource elements relative 

to the reference point, and the fourth subset of frequency resources is offset by six 

resource elements relative to the reference point. 


