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CLAIMS 

1. A method for wireless communication, comprising: receiving, by a user equipment (UE), 

signaling configuring the UE to transmit a demodulation reference signal (DMRS) in a first 

portion of an indicated transmission time interval (TTI) of a plurality of TTIs, the DMRS for 

demodulation of a data symbol transmitted in a second TTI of the plurality of TTIs; and in 

response to a determination to skip a data transmission in a second portion of the indicated 

TTI: transmitting the DMRS in the first portion of the indicated TTI; not transmitting during 

the second portion of the indicated TTI; and transmitting the data symbol in the second TTI.  

2. The method of claim 1, wherein transmitting the DMRS in the first portion of the indicated 

TTI comprises: transmitting the DMRS in an indicated symbol period of a plurality of symbol 

periods of the indicated TTI; and determining not to transmit in any of a remaining one or 

more symbol periods of the plurality of symbol periods of the indicated TTI.  

3. The method of claim 1, further comprising: processing the signaling to determine a semi-

persistent scheduling (SPS) configuration indicating an uplink transmission pattern that 

identifies in which one or more symbol periods within the plurality of TTIs the UE is 

configured to transmit the DMRS and in which one or more symbol periods within the 

plurality of TTIs the UE is allocated resources to transmit a data symbol.  

4. The method of claim 1, further comprising: processing the signaling to identify that the UE 

is allocated resources to transmit a plurality of data symbols including the data symbol in the 

second TTI.  

5. The method of claim 1, wherein receiving the signaling comprises: receiving a grant that 

allocates resources to the UE in the plurality of TTIs and an indicator that only the indicated 

TTI of the plurality of TTIs is to include the DMRS.  

6. The method of claim 1, wherein the indicated TTI comprises a first number of symbol 

periods and the second TTI comprises a second number of symbol periods that differs from 

the first number of symbol periods.  

7. The method of claim 1, wherein the plurality of TTIs are consecutive TTIs.  

8. The method of claim 1, wherein each of the plurality of TTIs is either a two or three 

symbol TTI.  

9. A method for wireless communication, comprising: transmitting signaling scheduling a 

user equipment (UE) on a plurality of transmission time intervals (TTIs) and an indicator 

indicating presence of a demodulation reference signal (DMRS) in a first portion of an 

indicated TTI of the plurality of TTIs, the DMRS for demodulation of a data symbol 

communicated in a second TTI of the plurality of TTIs; and in response to a determination to 
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skip a data transmission in a second portion of the indicated TTI: transmitting the DMRS in 

the first portion of the indicated TTI; not transmitting during the second portion of the 

indicated TTI; and transmitting the data symbol in the second TTI.  

10. The method of claim 9, wherein transmitting the DMRS in the first portion of the 

indicated TTI comprises: transmitting the DMRS in an indicated symbol period of a plurality 

of symbol periods of the indicated TTI; and determining not to transmit data in any of a 

remaining one or more symbol periods of the plurality of symbol periods of the indicated 

TTI.  

11. The method of claim 9, further comprising: generating the indicator to indicate presence 

of the DMRS in a second indicated TTI of the plurality of TTIs.  

12. The method of claim 9, further comprising: generating the signaling to indicate a semi-

persistent scheduling (SPS) configuration that identifies a periodicity at which the plurality of 

TTIs repeats within a larger set of TTIs.  

13. The method of claim 9, wherein the indicated TTI comprises a first number of symbol 

periods and the second TTI comprises a second number of symbol periods that differs from 

the first number of symbol periods.  

14. The method of claim 9, wherein transmitting the indicator comprises: transmitting the 

indicator in downlink control information (DCI).  

15. The method of claim 9, wherein transmitting the signaling comprises: transmitting the 

signaling in radio resource control (RRC) signaling.  

16. The method of claim 9, wherein the plurality of TTIs are consecutive TTIs.  

17. The method of claim 9, wherein each of the plurality of TTIs is either a two or three 

symbol TTI.  

18. An apparatus for wireless communication, comprising: means for receiving signaling 

configuring the apparatus to transmit a demodulation reference signal (DMRS) in a first 

portion of an indicated transmission time interval (TTI) of a plurality of TTIs, the DMRS for 

demodulation of a data symbol transmitted in a second TTI of the plurality of TTIs; means 

for determining to skip a data transmission in a second portion of the indicated TTI; and 

means for transmitting the DMRS in the first portion of the indicated TTI, not transmitting 

during the second portion of the indicated TTI, and transmitting the data symbol in the 

second TTI.  

19. The apparatus of claim 18, wherein the means for transmitting the DMRS in the first 

portion of the indicated TTI comprises: means for transmitting the DMRS in an indicated 

symbol period of a plurality of symbol periods of the indicated TTI; and means for 
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determining not to transmit in any of a remaining one or more symbol periods of the plurality 

of symbol periods of the indicated TTI.  

20. The apparatus of claim 18, further comprising: means for processing the signaling to 

determine a semi-persistent scheduling (SPS) configuration indicating an uplink transmission 

pattern that identifies in which one or more symbol periods within the plurality of TTIs the 

apparatus is configured to transmit the DMRS and in which one or more symbol periods 

within the plurality of TTIs the apparatus is allocated resources to transmit a data symbol.  

21. The apparatus of claim 18, further comprising: means for processing the signaling to 

identify that the apparatus is allocated resources to transmit a plurality of data symbols 

including the data symbol in the second TTI.  

22. The apparatus of claim 18, wherein the means for receiving the signaling comprises: 

means for receiving a grant that allocates resources to the apparatus in the plurality of TTIs 

and an indicator that only the indicated TTI of the plurality of TTIs is to include the DMRS.  

23. The apparatus of claim 18, wherein the indicated TTI comprises a first number of symbol 

periods and the second TTI comprises a second number of symbol periods that differs from 

the first number of symbol periods.  

24. The apparatus of claim 18, wherein the plurality of TTIs are consecutive TTIs.  

25. The apparatus of claim 18, wherein each of the plurality of TTIs is either a two or three 

symbol TTI.  

26. An apparatus for wireless communication, comprising: means for transmitting signaling 

scheduling a user equipment (UE) on a plurality of transmission time intervals (TTIs) and an 

indicator indicating presence of a demodulation reference signal (DMRS) in a first portion of 

an indicated TTI of the plurality of TTIs, the DMRS for demodulation of a data symbol 

communicated in a second TTI of the plurality of TTIs; means for determining to skip a 

downlink data transmission to the UE in a second portion of the indicated TTI; and means for 

transmitting the DMRS in the first portion of the indicated TTI, not transmitting during the 

second portion of the indicated TTI, and transmitting the data symbol in the second TTI.  

27. The apparatus of claim 26, wherein the means for transmitting the DMRS in the first 

portion of the indicated TTI comprises: means for transmitting the DMRS in an indicated 

symbol period of a plurality of symbol periods of the indicated TTI; and means for 

determining not to transmit data in any of a remaining one or more symbol periods of the 

plurality of symbol periods of the indicated TTI.  

28. The apparatus of claim 26, further comprising: means for generating the indicator to 

indicate presence of the DMRS in a second indicated TTI of the plurality of TTIs.  
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29. The apparatus of claim 26, further comprising: means for generating the signaling to 

indicate a semi-persistent scheduling (SPS) configuration that identifies a periodicity at 

which the plurality of TTIs repeats within a larger set of TTIs.  

30. The apparatus of claim 26, wherein the indicated TTI comprises a first number of symbol 

periods and the second TTI comprises a second number of symbol periods that differs from 

the first number of symbol periods.  

31. The apparatus of claim 26, wherein the means for transmitting the indicator comprises: 

means for transmitting the indicator in downlink control information (DCI).  

32. The apparatus of claim 26, wherein the means for transmitting the signaling comprises: 

means for transmitting the signaling in radio resource control (RRC) signaling.  

33. The apparatus of claim 26, wherein the plurality of TTIs are consecutive TTIs.  

34. The apparatus of claim 26, wherein each of the plurality of TTIs is either a two or three 

symbol TTI.  

35. An apparatus for wireless communication, 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: receive signaling configuring the apparatus to 

transmit a demodulation reference signal (DMRS) in a first portion of an indicated 

transmission time interval (TTI) of a plurality of TTIs, the DMRS for demodulation of a data 

symbol transmitted in a second TTI of the plurality of TTIs; and in response to a 

determination to skip a data transmission in a second portion of the indicated TTI: transmit 

the DMRS in the first portion of the indicated TTI; not transmit during the second portion of 

the indicated TTI; and transmit the data symbol in the second TTI.  

36. The apparatus of claim 35, wherein the instructions to transmit the DMRS in the first 

portion of the indicated TTI are executable by the processor to cause the apparatus to: 

transmit the DMRS in an indicated symbol period of a plurality of symbol periods of the 

indicated TTI; and determine not to transmit in any of a remaining one or more symbol 

periods of the plurality of symbol periods of the indicated TTI.  

37. The apparatus of claim 35, wherein the instructions are further executable by the 

processor to cause the apparatus to: process the signaling to determine a semi-persistent 

scheduling (SPS) configuration indicating an uplink transmission pattern that identifies in 

which one or more symbol periods within the plurality of TTIs the apparatus is configured to 

transmit the DMRS and in which one or more symbol periods within the plurality of TTIs the 

apparatus is allocated resources to transmit a data symbol.  

38. The apparatus of claim 35, wherein the instructions are further executable by the 

processor to cause the apparatus to: process the signaling to identify that the apparatus is 
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allocated resources to transmit a plurality of data symbols including the data symbol in the 

second TTI.  

39. The apparatus of claim 35, wherein the instructions to receive the signaling are executable 

by the processor to cause the apparatus to: receive a grant that allocates resources to the 

apparatus in the plurality of TTIs and an indicator that only the indicated TTI of the plurality 

of TTIs is to include the DMRS.  

40. The apparatus of claim 35, wherein the indicated TTI comprises a first number of symbol 

periods and the second TTI comprises a second number of symbol periods that differs from 

the first number of symbol periods.  

41. The apparatus of claim 35, wherein the plurality of TTIs are consecutive TTIs.  

42. The apparatus of claim 35, wherein each of the plurality of TTIs is either a two or three 

symbol TTI.  

43. An apparatus for wireless communication, 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: transmit signaling scheduling a user equipment (UE) 

on a plurality of transmission time intervals (TTIs) and an indicator indicating presence of a 

demodulation reference signal (DMRS) in a first portion of an indicated TTI of the plurality 

of TTIs, the DMRS for demodulation of a data symbol communicated in a second TTI of the 

plurality of TTIs; and in response to a determination to skip a downlink data transmission to 

the UE in a second portion of the indicated TTI: transmit the DMRS in the first portion of the 

indicated TTI; not transmit during the second portion of the indicated TTI; and transmit the 

data symbol in the second TTI.  

44. The apparatus of claim 43, wherein the instructions to transmit the DMRS in the first 

portion of the indicated TTI are executable by the processor to cause the apparatus to: 

transmit the DMRS in an indicated symbol period of a plurality of symbol periods of the 

indicated TTI; and determine not to transmit data in any of a remaining one or more symbol 

periods of the plurality of symbol periods of the indicated TTI.  

45. The apparatus of claim 43, wherein the instructions are further executable by the 

processor to cause the apparatus to: generate the indicator to indicate presence of the DMRS 

in a second indicated TTI of the plurality of TTIs.  

46. The apparatus of claim 43, wherein the instructions are further executable by the 

processor to cause the apparatus to: generate the signaling to indicate a semi-persistent 

scheduling (SPS) configuration that identifies a periodicity at which the plurality of TTIs 

repeats within a larger set of TTIs.  

47. The apparatus of claim 43, wherein the indicated TTI comprises a first number of symbol 
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periods and the second TTI comprises a second number of symbol periods that differs from 

the first number of symbol periods.  

48. The apparatus of claim 43, wherein the instructions to transmit the indicator are 

executable by the processor to cause the apparatus to: transmit the indicator in downlink 

control information (DCI).  

49. The apparatus of claim 43, wherein the instructions to transmit the signaling are 

executable by the processor to cause the apparatus to: transmit the signaling in radio resource 

control (RRC) signaling.  

50. The apparatus of claim 43, wherein the plurality of TTIs are consecutive TTIs.  

51. The apparatus of claim 43, wherein each of the plurality of TTIs is either a two or three 

symbol TTI.  

52. The method of claim 1, wherein the first portion of the indicated TTI and the second 

portion of the indicated TTI comprise mutually exclusive symbol periods.  

53. The method of claim 9, wherein the first portion of the indicated TTI and the second 

portion of the indicated TTI comprise mutually exclusive symbol periods.  

54. The apparatus of claim 35, wherein the first portion of the indicated TTI and the second 

portion of the indicated TTI comprise mutually exclusive symbol periods.  

55. The apparatus of claim 43, wherein the first portion of the indicated TTI and the second 

portion of the indicated TTI comprise mutually exclusive symbol periods. 


