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CLAIMS 

1. A method of wireless communication at a user equipment (UE), comprising: determining a 

set of monitored resource blocks on at least one subframe for monitoring for cell specific 

reference signal (CRS) from a base station, wherein the set of monitored resource blocks 

comprises at least one of a first set of resource blocks allocated for a physical downlink control 

channel (PDCCH) transmission or a PDCCH search space, or a second set of resource blocks 

allocated for a physical downlink shared channel (PDSCH) transmission on a subframe, wherein 

the set of monitored resource blocks further comprises at least one of: a third set of resource 

blocks determined based on the allocated resource blocks for the PDCCH transmission, the 

PDCCH search space, or the PDSCH transmission and within N subframes after the subframe 

containing the PDCCH search space, the PDCCH transmission, or the PDSCH transmission, 

wherein N is a first integer greater than zero, or a fourth set of resource blocks determined based 

on the allocated resource blocks for the PDCCH transmission, the PDCCH search space, or the 

PDSCH transmission and within M subframes before the subframe containing the PDCCH 

search space, the PDCCH transmission, or the PDSCH transmission, wherein M is a second 

integer greater than zero; and monitoring for the CRS from the base station on the at least one 

subframe based on the set of monitored resource blocks.  

2. The method of claim 1, wherein the UE refrains from monitoring the CRS on other RBs on 

the at least one subframe.  

3. The method of claim 1, wherein the PDCCH transmission comprises a physical broadcast 

channel (PBCH).  

4. The method of claim 1, wherein the set of monitored resource blocks include each resource 

block in a narrowband allocated to the PDCCH transmission, the PDCCH search space or the 

PDSCH transmission.  

5. The method of claim 1, wherein the set of monitored resource blocks include each resource 

block between the PDCCH search space and a PDSCH allocation when the UE is expected to 

monitor both the PDCCH search space and the PDSCH on the same subframe.  

6. The method of claim 1, wherein the third set of resource blocks span a same frequency as at 

least one of the first set of resource blocks allocated for the PDCCH transmission or the PDCCH 

search space and the second set of resource blocks allocated for the PDSCH transmission on the 
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subframe in a subsequent subframe, and wherein the fourth set of resource blocks span the same 

frequency as at least one of the first set of resource blocks allocated for the PDCCH 

transmission or the PDCCH search space and the second set of resource blocks allocated for the 

PDSCH transmission on the subframe in a prior subframe.  

7. The method of claim 1, wherein the M and N depend on at least one of a channel type and a 

UE bandwidth capability.  

8. The method of claim 1, wherein the subframe is a valid subframe for enhanced Machine Type 

Communication operation.  

9. The method of claim 1, wherein subframes considered based on M and N are limited to valid 

downlink subframes for enhanced Machine Type Communication operation.  

10. The method of claim 1, wherein subframes considered based on M and N comprise all DL 

subframes.  

11. The method of claim 1, wherein for subframes that are both M subframes after a first 

subframe containing the PDCCH, the PDCCH search space, or the PDSCH and N subframes 

before a second subframe containing the PDCCH, the PDCCH search space or the PDSCH, the 

set of monitored resource blocks comprise a union of resource blocks from both the third set of 

resource blocks and the fourth set of resource blocks.  

12. The method of claim 1, for subframes that are both M subframes after a first subframe 

containing the PDCCH, the PDCCH search space, or the PDSCH and N subframes before a 

second subframe containing the PDCCH, the PDCCH search space or the PDSCH, the set of 

monitored resource blocks comprise only a single set of the third set of resource blocks and the 

fourth set of resource blocks.  

13. The method of claim 12, wherein the single set of the third set of resource blocks and the 

fourth set of resource blocks is based on timing from a prior monitored subframe and a 

subsequent monitored subframe and based on a channel associated with the prior monitored 

subframe and subsequent monitored subframe.  

14. The method of claim 1, wherein the set of monitored resource blocks for monitoring for the 

CRS further comprise a fifth set of resource blocks comprising resource blocks around the first 

set of resource blocks allocated for the PDCCH search space or the second set of resource 
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blocks allocated for the PDSCH transmission.  

15. The method of claim 14, wherein the fifth set of resource blocks comprises X resource 

blocks in frequency above the first set of resource blocks or the second set of resource blocks 

and Y resource blocks in frequency below the first set of resource blocks or the second set of 

resource blocks.  

16. The method of claim 15, wherein a resource block around the first set of resource blocks or 

the second set of resource blocks that fall outside of a system bandwidth are not included in the 

set of monitored resource blocks.  

17. The method of claim 15, wherein X and Y depend on at least one of a channel type, a UE 

category, a system bandwidth, a resource block allocation, and allocated narrowbands.  

18. The method of claim 1, wherein for the at least one subframe the set of monitored resource 

blocks for the CRS further includes: a center set of resources blocks around a center frequency 

on a subset of subframes, where a number of resource blocks and the subset of subframes is 

signaled by the base station or determined implicitly at the UE.  

19. The method of claim 18 wherein the UE comprises a Cat M1 UE, and wherein the Cat M1 

UE monitors a center 6 resource blocks for the CRS.  

20. The method of claim 18, wherein the UE comprises a Cat M2 or higher UE and monitors a 

center 24 or 25 resource blocks for the CRS, where a selection of the center set of resource 

blocks is based at least in part of a total system bandwidth.  

21. The method of claim 1, wherein the set of monitored resource blocks for subframes in 

between a PUSCH transmission or repetitions for a single transport block are based on a 

transmission narrowband used by the UE for a physical uplink shared channel (PUSCH) 

transmission.  

22. The method of claim 21, wherein when the UE is configured to monitor an early termination 

channel, the set of monitored resource blocks is based on a second set of resource blocks for the 

early termination channel, and when the UE is not configured to monitor the early termination 

channel, the set of monitored resource blocks is based on a center set of resource blocks having 

a size based on a bandwidth capability of the UE.  
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23. The method of claim 21, wherein the set of monitored resource blocks include narrowbands 

allocated for PUSCH when a duplexing scheme is time division duplexing (TDD).  

24. The method of claim 1, further comprising: signaling information to the base station 

regarding a bandwidth used to monitor for the CRS, wherein the information comprises a 

maximum bandwidth for monitoring for the CRS.  

25. The method of claim 24, wherein the information further comprises additional parameters 

that identify the set of monitored resource blocks that the UE uses to monitor for the CRS.  

26. The method of claim 1, further comprising: determining a set of CRS resource blocks based 

on the set of monitored resource blocks.  

27. The method of claim 26, further comprising: receiving an indication of a reduced bandwidth 

below a bandwidth capability of the UE, wherein the set of CRS resource blocks is based on the 

reduced bandwidth.  

28. The method of claim 1, further comprising: receiving an indication of a set of CRS resource 

blocks from the base station, wherein the set of monitored resource blocks is based at least in 

part on the indication of the set of CRS resource blocks.  

29. The method of claim 26, wherein the set of CRS resource blocks is based on at least one of: 

a system bandwidth; the set of monitored resource blocks and a center set of resource blocks 

having a size based on a bandwidth capability of the UE; or a network indication of the set of 

CRS resource blocks.  

30. The method of claim 1, wherein a bandwidth of the set of monitored resource blocks for the 

CRS is a function of at least one of a channel and an allocation.  

31. The method of claim 30, wherein when receiving MPDCCH, the bandwidth of the set of 

monitored resource blocks is based on a number of surrounding resource blocks on either side of 

the MPDCCH.  

32. The method of claim 31, wherein when receiving PDSCH, the bandwidth of the set of 

monitored resource blocks is based on a size of the allocation for the PDSCH.  

33. The method of claim 32, wherein the UE uses a first bandwidth when the PDSCH comprises 
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a smaller frequency allocation and uses a second, larger bandwidth when the PDSCH comprises 

a larger frequency allocation.  

34. The method of claim 1, wherein the set of monitored resource blocks comprises a number of 

resource blocks surrounding an allocation, wherein the UE monitors for the CRS across all 

frequencies on which the UE hops in multiple subframes.  

35. The method of claim 34, wherein when a UE hops from a first narrowband in a first 

subframe to a second narrowband in a second subframe, the UE is allowed to monitor both the 

first narrowband and the second narrowband in both the first subframe and the second subframe 

for the CRS.  

36. The method of claim 35, wherein when a UE hops from the first narrowband in the first 

subframe to the second narrowband in the second subframe, the UE is allowed to monitor either 

the first narrowband or the second narrowband or both based on whether it is the first subframe 

or the second subframe, whether the subframe contains a PDCCH or PDSCH or whether it is a 

subframe prior a start of the PDCCH transmission, the PDCCH search space, or the PDSCH 

transmission or is a subframe after an end of the PDCCH transmission, the PDCCH search 

space, or the PDSCH transmission.  

37. An apparatus for wireless communication at a user equipment (UE), comprising: means for 

determining a set of monitored resource blocks on at least one subframe for monitoring for cell 

specific reference signal (CRS) from a base station, wherein the set of monitored resource 

blocks comprises at least one of a first set of resource blocks allocated for a physical downlink 

control channel (PDCCH) transmission or a PDCCH search space, or a second set of resource 

blocks allocated for a physical downlink shared channel (PDSCH) transmission on a subframe, 

wherein the set of monitored resource blocks further comprises at least one of: a third set of 

resource blocks determined based on the allocated resource blocks for the PDCCH transmission, 

the PDCCH search space, or the PDSCH transmission and within N subframes after the 

subframe containing the PDCCH search space, the PDCCH transmission, or the PDSCH 

transmission, wherein N is a first integer greater than zero, or a fourth set of resource blocks 

determined based on the allocated resource blocks for the PDCCH transmission, the PDCCH 

search space, or the PDSCH transmission and within M subframes before the subframe 

containing the PDCCH search space, the PDCCH transmission, or the PDSCH transmission, 

wherein M is a second integer greater than zero; and means for monitoring for the CRS from the 

base station on the at least one subframe based on the set of monitored resource blocks.  
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38. The apparatus of claim 37, further comprising: means for signaling information to the base 

station regarding a bandwidth used to monitor for the CRS, wherein the information comprises a 

maximum bandwidth for monitoring for the CRS.  

39. The apparatus of claim 37, further comprising: means for determining a set of CRS resource 

blocks based on the set of monitored resource blocks.  

40. The apparatus of claim 39, further comprising: means for receiving at least one of a first 

indication of a reduced bandwidth below a bandwidth capability of the UE, wherein the set of 

CRS resource blocks is based on the reduced bandwidth, or a second indication of the set of 

CRS resource blocks from the base station.  

41. An apparatus for wireless communication at a user equipment (UE), comprising: a memory; 

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

determine a set of monitored resource blocks on at least one subframe for monitoring for cell 

specific reference signal (CRS) from a base station, wherein the set of monitored resource 

blocks comprises at least one of a first set of resource blocks allocated for a physical downlink 

control channel (PDCCH) transmission or a PDCCH search space, or a second set of resource 

blocks allocated for a physical downlink shared channel (PDSCH) transmission on a subframe, 

wherein the set of monitored resource blocks further comprises at least one of: a third set of 

resource blocks determined based on the allocated resource blocks for the PDCCH transmission, 

the PDCCH search space or the PDSCH transmission and within N subframes after the 

subframe containing the PDCCH search space, the PDCCH transmission, or the PDSCH 

transmission, wherein N is a first integer greater than zero, or a fourth set of resource blocks 

determined based on the allocated resource blocks for the PDCCH transmission, the PDCCH 

search space, or the PDSCH transmission and within M subframes before the subframe 

containing the PDCCH search space, the PDCCH transmission, or the PDSCH transmission, 

wherein M is a second integer greater than zero; and monitor for the CRS from the base station 

on the at least one subframe based on the set of monitored resource blocks.  

42. The apparatus of claim 41, wherein the UE refrains from monitoring the CRS on other RBs 

on the at least one subframe.  

43. The apparatus of claim 41, wherein the PDCCH transmission comprises a physical broadcast 

channel (PBCH).  

44. The apparatus of claim 41, wherein the set of monitored resource blocks include each 
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resource block in a narrowband allocated to the PDCCH transmission, the PDCCH search space 

or the PDSCH transmission.  

45. The apparatus of claim 41, wherein the set of monitored resource blocks include each 

resource block between the PDCCH search space and a PDSCH allocation when the UE is 

expected to monitor both the PDCCH search space and the PDSCH on the same subframe.  

46. The apparatus of claim 41, wherein the M and N depend on at least one of a channel type 

and a UE bandwidth capability.  

47. The apparatus of claim 41, wherein the subframe is a valid subframe for enhanced Machine 

Type Communication operation.  

48. The apparatus of claim 41, wherein subframes considered based on M and N are limited to 

valid downlink subframes for enhanced Machine Type Communication operation.  

49. The apparatus of claim 41, wherein subframes considered based on M and N comprise all 

DL subframes.  

50. The apparatus of claim 41, wherein for subframes that are both M subframes after a first 

subframe containing the PDCCH, the PDCCH search space, or the PDSCH and N subframes 

before a second subframe containing the PDCCH, the PDCCH search space or the PDSCH, the 

set of monitored resource blocks comprise a union of resource blocks from both the third set of 

resource blocks and the fourth set of resource blocks.  

51. The apparatus of claim 41, wherein for subframes that are both M subframes after a first 

subframe containing the PDCCH, the PDCCH search space, or the PDSCH and N subframes 

before a second subframe containing the PDCCH, the PDCCH search space or the PDSCH, the 

set of monitored resource blocks comprise only a single set of the third set of resource blocks 

and the fourth set of resource blocks.  

52. The apparatus of claim 51, wherein the single set of the third set of resource blocks and the 

fourth set of resource blocks is based on timing from a prior monitored subframe and a 

subsequent monitored subframe and based on a channel associated with the prior monitored 

subframe and subsequent monitored subframe.  

53. The apparatus of claim 41, wherein the set of monitored resource blocks for monitoring for 
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the CRS further comprise a fifth set of resource blocks comprising resource blocks around the 

first set of resource blocks allocated for the PDCCH search space or the second set of resource 

blocks allocated for the PDSCH transmission.  

54. The apparatus of claim 53, wherein the fifth set of resource blocks comprises X resource 

blocks in frequency above the first set of resource blocks or the second set of resource blocks 

and Y resource blocks in frequency below the first set of resource blocks or the second set of 

resource blocks.  

55. The apparatus of claim 54, wherein a resource block around the first set of resource blocks 

or the second set of resource blocks that fall outside of a system bandwidth are not included in 

the set of monitored resource blocks.  

56. The apparatus of claim 54, wherein X and Y depend on at least one of a channel type, a UE 

category, a system bandwidth, a resource block allocation, and allocated narrowbands.  

57. The apparatus of claim 41, wherein for the at least one subframe the set of monitored 

resource blocks for the CRS further includes: a center set of resources blocks around a center 

frequency on a subset of subframes, where a number of resource blocks and the subset of 

subframes is signaled by the base station or determined implicitly at the UE.  

58. The apparatus of claim 57 wherein the UE comprises a Cat M1 UE, and wherein the Cat M1 

UE monitors a center 6 resource blocks for the CRS.  

59. The apparatus of claim 57, wherein the UE comprises a Cat M2 or higher UE and monitors a 

center 24 or 25 resource blocks for the CRS, where a selection of the center set of resource 

blocks is based at least in part of a total system bandwidth.  

60. The apparatus of claim 41, wherein the set of monitored resource blocks for subframes in 

between a PUSCH transmission or repetitions for a single transport block are based on a 

transmission narrowband used by the UE for a physical uplink shared channel (PUSCH) 

transmission.  

61. The apparatus of claim 60, wherein when the UE monitors an early termination channel, the 

set of monitored resource blocks is based on a second set of resource blocks for the early 

termination channel, and when the UE does not monitor the early termination channel, the set of 

monitored resource blocks is based on a center set of resource blocks having a size based on a 
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bandwidth capability of the UE.  

62. The apparatus of claim 60, wherein the set of monitored resource blocks include 

narrowbands allocated for PUSCH when a duplexing scheme is time division duplexing (TDD).  

63. The apparatus of claim 41, wherein the at least one processor is further configured to cause 

the apparatus to: signal information to the base station regarding a bandwidth used to monitor 

for the CRS, wherein the information comprises a maximum bandwidth for monitoring for the 

CRS.  

64. The apparatus of claim 41, wherein the at least one processor is further configured to cause 

the apparatus to: determine a set of CRS resource blocks based on the set of monitored resource 

blocks.  

65. The apparatus of claim 64, wherein the at least one processor is further configured to cause 

the apparatus to: receive at least one of a first indication of a reduced bandwidth below a 

bandwidth capability of the UE, wherein the set of CRS resource blocks is based on the reduced 

bandwidth, or a second indication of the set of CRS resource blocks from the base station.  

66. A non-transitory computer-readable medium storing computer executable code for wireless 

communication at a user equipment (UE), comprising code to: determine a set of monitored 

resource blocks on at least one subframe for monitoring for cell specific reference signal (CRS) 

from a base station, wherein the set of monitored resource blocks comprises at least one of a 

first set of resource blocks allocated for a physical downlink control channel (PDCCH) 

transmission or a PDCCH search space, or a second set of resource blocks allocated for a 

physical downlink shared channel (PDSCH) transmission on a subframe, wherein the set of 

monitored resource blocks further comprises at least one of: a third set of resource blocks 

determined based on the allocated resource blocks for the PDCCH transmission, the PDCCH 

search space, or the PDSCH transmission and within N subframes after the subframe containing 

the PDCCH search space, the PDCCH transmission, or the PDSCH transmission, wherein N is a 

first integer greater than zero, or a fourth set of resource blocks determined based on the 

allocated resource blocks for the PDCCH transmission, the PDCCH search space or the PDSCH 

transmission and within M subframes before the subframe containing the PDCCH search space, 

the PDCCH transmission, or the PDSCH transmission, wherein M is a second integer greater 

than zero; and monitor for the CRS from the base station on the at least one subframe based on 

the set of monitored resource blocks.  
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67. The non-transitory computer-readable medium of claim 66, further comprising code to: 

signal information to the base station regarding a bandwidth used to monitor for the CRS, 

wherein the information comprises a maximum bandwidth for monitoring for the CRS.  

68. The non-transitory computer-readable medium of claim 66, further comprising code to: 

determine a set of CRS resource blocks based on the set of monitored resource blocks.  

69. The non-transitory computer-readable medium of claim 68, further comprising code to: 

receive at least one of a first indication of a reduced bandwidth below a bandwidth capability of 

the UE, wherein the set of CRS resource blocks is based on the reduced bandwidth or a second 

indication of the set of CRS resource blocks from the base station.  

70. A method of wireless communication at a base station, comprising: determining a bandwidth 

for transmitting a cell specific reference signal (CRS) to a user equipment on at least one 

subframe, wherein the bandwidth is less than a system bandwidth; and transmitting the CRS to 

the UE using the determined bandwidth, wherein the UE monitors for the CRS on the at least 

one subframe on a set of monitored resource blocks, and wherein the bandwidth is determined 

based on the set of monitored resource blocks, wherein the set of monitored resource blocks 

comprises at least one of a first set of resource blocks allocated for a physical downlink control 

channel (PDCCH) search space or a PDCCH, or a second set of resource blocks allocated for a 

physical downlink shared channel (PDSCH) transmission on a subframe, and wherein the set of 

monitored resource blocks further comprise at least one of: a third set of resource blocks 

determined based on the allocated resource blocks for the PDCCH transmission, the PDCCH 

search space, or the PDSCH transmission and within N subframes after the subframe containing 

the PDCCH search space, the PDCCH transmission, or the PDSCH transmission, wherein N is a 

first integer greater than zero, or a fourth set of resource blocks determined based on the 

allocated resource blocks for the PDCCH transmission, the PDCCH search space, or the 

PDSCH transmission and within M subframes before the subframe containing the PDCCH 

search space, the PDCCH transmission, or the PDSCH transmission, wherein M is a second 

integer greater than zero.  

71. The method of claim 70, wherein the set of monitored resource blocks include each resource 

block in a narrowband allocated to the PDCCH transmission, the PDCCH search space or the 

PDSCH transmission.  

72. The method of claim 70, wherein the set of monitored resource blocks include each resource 

block between the PDCCH search space and a PDSCH allocation when the UE is expected to 
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monitor both the PDCCH search space and the PDSCH on the same subframe.  

73. The method of claim 70, wherein the M and N depend on at least one of a channel type and 

a UE bandwidth capability.  

74. The method of claim 70, wherein the subframe is a valid subframe for enhanced Machine 

Type Communication operation.  

75. The method of claim 70, wherein subframes considered based on M and N are limited to 

valid downlink subframes for enhanced Machine Type Communication operation.  

76. The method of claim 70, wherein subframes considered based on M and N comprise all DL 

subframes.  

77. The method of claim 70, wherein for subframes that are both M subframes after a first 

subframe containing the PDCCH, the PDCCH search space, or the PDSCH and N subframes 

before a second subframe containing the PDCCH, the PDCCH search space or the PDSCH, the 

set of monitored resource blocks comprise a union of resource blocks from both the third set of 

resource blocks and the fourth set of resource blocks.  

78. The method of claim 70, wherein for subframes that are both M subframes after a first 

subframe containing the PDCCH, the PDCCH search space, or the PDSCH and N subframes 

before a second subframe containing the PDCCH, the PDCCH search space or the PDSCH, the 

set of monitored resource blocks comprise only a single set of the third set of resource blocks 

and the fourth set of resource blocks.  

79. The method of claim 78, wherein the single set of the third set of resource blocks and the 

fourth set of resource blocks is based on timing from a prior monitored subframe and a 

subsequent monitored subframe and based on a channel associated with the prior monitored 

subframe and subsequent monitored subframe.  

80. The method of claim 70, wherein the set of monitored resource blocks for monitoring for the 

CRS further comprise a fifth set of resource blocks comprising resource blocks around the first 

set of resource blocks allocated for the PDCCH search space or second set of resource blocks 

allocated for the PDSCH transmission.  

81. The method of claim 80, wherein the fifth set of resource blocks comprises X resource 
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blocks in frequency above the first set of resource blocks or the second set of resource blocks 

and Y resource blocks in frequency below the first set of resource blocks or the second set of 

resource blocks.  

82. The method of claim 81, wherein a resource block around the first set of resource blocks or 

the second set of resource blocks that fall outside of a system bandwidth are not included in the 

set of monitored resource blocks.  

83. The method of claim 81, wherein X and Y depend on at least one of a channel type, a UE 

category, a system bandwidth, a resource block allocation, and allocated narrowbands.  

84. The method of claim 70, wherein for the at least one subframe the set of monitored resource 

blocks for the CRS further includes: a center set of resources blocks around a center frequency 

on a subset of subframes, where a number of resource blocks and the subset of subframes is 

signaled by the base station or determined implicitly at the UE.  

85. The method of claim 74, wherein the UE comprises a Cat M1 UE, and wherein the Cat M1 

UE monitors a center 6 resource blocks for the CRS.  

86. The method of claim 74, wherein the UE comprises a Cat M2 or higher UE and monitors a 

center 24 or 25 resource blocks for the CRS, where a selection of the center set of resource 

blocks is based at least in part of a total system bandwidth.  

87. The method of claim 70, wherein the set of monitored resource blocks for subframes in 

between a PUSCH transmission or repetitions for a single transport block are based on a 

transmission narrowband used by the UE for a physical uplink shared channel (PUSCH) 

transmission.  

88. The method of claim 70, further comprising: receiving information from the UE regarding a 

bandwidth capability used to monitor for the CRS, wherein the information comprises at least 

one of: a maximum bandwidth for monitoring for the CRS; and additional parameters that 

identify the set of monitored resource blocks that the UE uses to monitor for the CRS.  

89. The method of claim 88, further comprising: transmitting an indication of a reduced 

bandwidth below the bandwidth capability of the UE for use in monitoring for the CRS.  

90. The method of claim 70, further comprising: transmitting an indication of a set of CRS 
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resource blocks from the base station.  

91. The method of claim 90, wherein the indication comprises a subset of subframes on which 

the CRS will be transmitted.  

92. The method of claim 70, further comprising: transmitting UE specific reference signal (UE-

RS) based communication to the UE; and reusing CRS tones for data for the UE-RS based 

communication.  

93. The method of claim 92, further comprising: indicating reuse of the CRS tones for data to 

the UE.  

94. The method of claim 70, further comprising: providing a gap between transmissions, 

wherein the CRS is transmitted in the gap.  

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

determining a bandwidth for transmitting a cell specific reference signal (CRS) to a user 

equipment (UE) on at least one subframe, wherein the bandwidth is less than a system 

bandwidth; and means for transmitting the CRS to the UE using the determined bandwidth, 

wherein the UE monitors for the CRS on the at least one subframe on a set of monitored 

resource blocks and wherein the bandwidth is determined based on the set of monitored 

resource blocks, wherein the set of monitored resource blocks comprises at least one of a first 

set of resource blocks allocated for a physical downlink control channel (PDCCH) search space 

or a PDCCH, or a second set of resource blocks allocated for a physical downlink shared 

channel (PDSCH) transmission on a subframe, and wherein the set of monitored resource blocks 

further comprise at least one of: a third set of resource blocks determined based on the allocated 

resource blocks for the PDCCH transmission, the PDCCH search space, or the PDSCH 

transmission and within N subframes after the subframe containing the PDCCH search space, 

the PDCCH transmission, or the PDSCH transmission, wherein N is a first integer greater than 

zero, or a fourth set of resource blocks determined based on the allocated resource blocks for the 

PDCCH transmission, the PDCCH search space, or the PDSCH transmission and within M 

subframes before the subframe containing the PDCCH search space, the PDCCH transmission, 

or the PDSCH transmission, wherein M is a second integer greater than zero.  

96. The apparatus of claim 95, further comprising: means for receiving information from the UE 

regarding a bandwidth capability used to monitor for the CRS, wherein the information 

comprises at least one of: a maximum bandwidth for monitoring for the CRS; or additional 
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parameters that identify the set of monitored resource blocks that the UE uses to monitor for the 

CRS.  

97. The apparatus of claim 96, further comprising: means for transmitting at least one of a first 

indication of a reduced bandwidth below the bandwidth capability of the UE for use in 

monitoring for the CRS or a second indication of a set of CRS resource blocks from the base 

station.  

98. An apparatus for wireless communication at a base station, comprising: a memory; and at 

least one processor coupled to the memory and configured to cause the apparatus to: determine a 

bandwidth for transmitting a cell specific reference signal (CRS) to a user equipment (UE) on at 

least one subframe, wherein the bandwidth is less than a system bandwidth; and transmit the 

CRS to the UE using the determined bandwidth, wherein the UE monitors for the CRS on the at 

least one subframe on a set of monitored resource blocks and wherein the bandwidth is 

determined based on the set of monitored resource blocks, wherein the set of monitored resource 

blocks comprises at least one of a first set of resource blocks allocated for a physical downlink 

control channel (PDCCH) search space or a PDCCH, or a second set of resource blocks 

allocated for a physical downlink shared channel (PDSCH) transmission on a subframe, and 

wherein the set of monitored resource blocks further comprise at least one of: a third set of 

resource blocks determined based on the allocated resource blocks for the PDCCH transmission, 

the PDCCH search space, or the PDSCH transmission and within N subframes after the 

subframe containing the PDCCH search space, the PDCCH transmission, or the PDSCH 

transmission, wherein N is a first integer greater than zero, or a fourth set of resource blocks 

determined based on the allocated resource blocks for the PDCCH transmission, the PDCCH 

search space, or the PDSCH transmission and within M subframes before the subframe 

containing the PDCCH search space, the PDCCH transmission, or the PDSCH transmission, 

wherein M is a second integer greater than zero.  

99. The apparatus of claim 98, wherein the at least one processor is further configured to cause 

the apparatus to: receive information from the UE regarding a bandwidth capability used to 

monitor for the CRS, wherein the information comprises at least one of: a maximum bandwidth 

for monitoring for the CRS; or additional parameters that identify the set of monitored resource 

blocks that the UE uses to monitor for the CRS.  

100. The apparatus of claim 99, wherein the at least one processor is further configured to cause 

the apparatus to: transmit at least one of a first indication of a reduced bandwidth below the 

bandwidth capability of the UE for use in monitoring for the CRS or a second indication of a set 
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of CRS resource blocks from the base station.  

101. A non-transitory computer-readable medium storing computer executable code for wireless 

communication at a base station, comprising code to: determine a bandwidth for transmitting a 

cell specific reference signal (CRS) to a user equipment (UE) on at least one subframe, wherein 

the bandwidth is less than a system bandwidth; and transmit the CRS to the UE using the 

determined bandwidth, wherein the UE monitors for the CRS on the at least one subframe on a 

set of monitored resource blocks and wherein the bandwidth is determined based on the set of 

monitored resource blocks, wherein the set of monitored resource blocks comprises at least one 

of a first set of resource blocks allocated for a physical downlink control channel (PDCCH) 

search space or a PDCCH, or a second set of resource blocks allocated for a physical downlink 

shared channel (PDSCH) transmission on a subframe and wherein the set of monitored resource 

blocks further comprises at least one of: a third set of resource blocks determined based on the 

allocated resource blocks for the PDCCH transmission, the PDCCH search space, or the 

PDSCH transmission and within N subframes after the subframe containing the PDCCH search 

space, the PDCCH transmission, or the PDSCH transmission, wherein N is a first integer greater 

than zero, or a fourth set of resource blocks determined based on the allocated resource blocks 

for the PDCCH transmission, the PDCCH search space, or the PDSCH transmission and within 

M subframes before the subframe containing the PDCCH search space, the PDCCH 

transmission, or the PDSCH transmission, wherein M is a second integer greater than zero.  

102. The non-transitory computer-readable medium of claim 101, further comprising code to: 

receive information from the UE regarding a bandwidth capability used to monitor for the CRS, 

wherein the information comprises at least one of: a maximum bandwidth for monitoring for the 

CRS; or additional parameters that identify the set of monitored resource blocks that the UE 

uses to monitor for the CRS.  

103. The non-transitory computer-readable medium of claim 102, further comprising code to: 

transmit at least one of a first indication of a reduced bandwidth below the bandwidth capability 

of the UE for use in monitoring for the CRS or a second indication of a set of CRS resource 

blocks from the base station.  

104. The method of claim 1, further comprising: monitoring for the CRS from the base station 

during an uplink gap occurring between uplink transmissions.


