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CLAIMS 

What is claimed is: 

] \. A method for wireless communications, comprising: / 

2 transmitting a first Orthogonal Frequency-Division Multiple Acce^ 

3 (OFDMA) communications signal to a wireless node in a licensed spectrum; atfn 

4 transmitting, concurrently with the transmission of the first OFDMA 

5 communications signal, a second OFDMA communications signal to th^/ireless node in an 
6 unlicensed spectrum. / 

1 2. The method of claim 1, wherein the transmission of the second 

2 OFDMA communications signal in the unlicensed spectrum is time-synchronized with the 

3 first OFDMA communications signal in the licensed spec^um, with a fixed offset between a 

4 frame structure of the first OFDMA communications sjgnal and a frame structure of the 

5 second OFDMA communications signal. / 

1 3. The method of claim 2^herein the fixed offset is equal to zero. 

1 4. The method of claun 1, further comprising: 

2 receiving, concurrentl^'ith the transmission of the first and second OFDMA 
3 communications signals, a first Single-Carrier Frequency-Division Multiple Access (SC-

4 FDMA) communications signa^rom the wireless node in the licensed spectrum. 

1 5. Th^nethod of claim 4, further comprising: 

2 rcccivinaf concurrently with the transmission of the first and second OFDMA 

3 communications sigjjrals, a second SC-FDMA communications signal from the wireless node 

4 in the unlicensecLspectrum. 

1 / 6. The method of claim 4, wherein the first SC-FDMA communications 

2 signal received from the wireless node in the licensed spectrum carries signaling or other 

3 contror information related to the second OFDMA communications signal transmitted in the 

4 unjfeensed spcctrum. 

1 / 7. The method of claim 6, further comprising: 
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2 receiving, concurrently with the transmission of the first and second OFDMA 

3 communications signals, a second SC-FDMA communications signal from the wireless no< 

4 in the unlicensed spectrum. 

1 8. The method of claim 1, further comprising: 

2 receiving, concurrently with the transmission of the first and second OFDMA 

3 communications signals, a first SC-FDMA communications signal from the ymeless node in 

4 the licensed spectrum and a second SC-FDMA communications signal ftym the wireless 

5 node in the unlicensed spectrum. 

1 9. 

2 equipment (UE). 

The method of claim 1, wherein the wireless node comprises a user 

1 JO. The method of claim 1, wherein th^first and second OFDMA 

2 communications signals are transmitted from an evolyfd Node B (eNB). 

1 11. The method of claim 1, wherein each of the first and second OFDMA 

2 communications signals comprises a Long Te^n Evolution (LTE) signal. 

1 12. An apparatus for\^reless communications, comprising: 

2 means for transmitting^ first Orthogonal Frequency-Division Multiple Access 

3 (OFDMA) communications signa^o a wireless node in a licensed spectrum; and 

4 means for transnrfitting, concurrently with the transmission of the first 

5 OFDMA communications sjgnal, a second OFDMA communications signal to the wireless 

6 node in an unlicensed sp^rctrum. 

1 13. / The apparatus of claim 12, wherein the transmission of the second 

2 OFDMA communications signal in the unlicensed spectrum is time-synchronized with the 

3 first OFDM.^ommunications signal in the licensed spectrum, with a fixed offset between a 

4 frame stru^ure of the first OFDMA communications signal and a frame structure of the 

5 second/)FDMA communications signal. 

14. The apparatus of claim 13, wherein the fixed offset is equal to zero. 

15. The apparatus of claim 12, further comprising: 
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2 means for receiving, concurrently with the transmission of the first and second 

3 OFDMA communications signals, a first Single-Carrier Frequency-Division Multiple Access 

4 (SC-FDMA) communications signal from the wireless node in the licensed spectrum. / 

1 16. The apparatus of claim 15, further comprising: / 

2 means for receiving, concurrently with the transmission of the finn and second 

3 OFDMA communications signals, a second SC-FDMA communications signC from the 
4 wireless node in the unlicensed spectrum. / 

1 17. The apparatus of claim 15, wherein the first SG^FDMA 

2 communications signal rcccivcd from the wireless node in the licofiscd spcctrum carries 

3 signaling or other control information related to the second OEDMA communications signal 

4 transmitted in the unlicensed spectrum. / 

1 18. The apparatus of claim 17, further comprising: 

2 means for receiving, concurrently wjfh the transmission of the first and second 

3 OFDMA communications signals, a second SCyf DMA communications signal from the 

4 wireless node in the unlicensed spectrum. / 

1 19. The apparatus o^laim 12, further comprising: 

2 means for receiving, aoncurrently with the transmission of the first and second 

3 OFDMA communications signals^ a first SC-FDMA communications signal from the 

4 wireless node in the licensed spectrum and a second SC-FDMA communications signal from 
5 the wireless node in the unlicensed spectrum. 

1 20. >fhe apparatus of claim 12, wherein the wireless node comprises a user 

2 equipment (UE). / 

1 /l 1. The apparatus of claim 12, wherein the first and second OFDMA 

2 communianions signals are transmitted from an evolved Node B (eNB). 

1 / 22. The apparatus of claim 12, wherein each of the first and second 

2 O0DMA communications signals comprises a Long Term Evolution (LTE) signal. 

1 / 23. An apparatus for wireless communications, comprising: 

£ a processor; 
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3 memory in electronic communication with the processor; and 

4 instructions stored in the memory, the instructions being executable by the / 
5 processor to: / 

6 transmit a first Orthogonal Frequency-Division Multiple Access 

7 (OFDMA) communications signal to a wireless node in a licensed ipectrum; 

8 and / 

9 transmit, concurrently with the transmission of the fiyft OFDMA 

10 communications signal, a second OFDMA communications signal to the 

11 wireless node in an unlicensed spectrum. / 

1 24. The apparatus of claim 23, wherein the transmission of the second 

2 OFDMA communications signal in the unlicensed spectrum is time-synchronized with the 

3 first OFDMA communications signal in the licensed spec^um, with a fixed offset between a 

4 frame structure of the first OFDMA communications signal and a frame structure of the 

5 second OFDMA communications signal. / 

1 25. The apparatus of claim 2wherein the fixed offset is equal to zero. 

1 26. The apparatus of cjaim 23, wherein the instructions are executable by 
2 the processor to: / 

3 receive, concurrentlywith the transmission of the first and second OFDMA 

4 communications signals, a firstJKngle-Carrier Frequency-Division Multiple Access (SC-

5 FDMA) communications sigftal from the wireless node in the licensed spectrum. 

1 27. yfie apparatus of claim 26, wherein the instructions are executable by 

2 the processor to: / 

3 receive, concurrently with the transmission of the first and second OFDMA 

4 communications signals, a second SC-FDMA communications signal from the wireless node 

5 in the unlicensed spectrum. 

1 / 28. The apparatus of claim 26, wherein the first SC-FDMA 

2 communications signal received from the wireless node in the licensed spectrum carries 

3 Signaling or other control information related to the second OFDMA communications signal 
transmitted in the unlicensed spectrum. 
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1 29. The apparatus of claim 28, wherein the instructions are executable by > 
2 the processor to: / 

3 receive, concurrently with the transmission of the first and second OFDMA 
4 communications signals, a second SC-FDMA communications signal from the wireless node 

5 in the unlicensed spectrum. / 

1 30. The apparatus of claim 23, wherein the instructions are executable by 
2 the processor to: / 

3 receive, concurrently with the transmission of the firslrand second OFDMA 

4 communications signals, a first SC-FDMA communications signaf from the wireless node in 

5 the licensed spectrum and a second SC-FDMA communications signal from the wireless 

6 node in the unlicensed spectrum. / 

1 31. The apparatus of claim 23, whe^in the wireless node comprises a user 
2 equipment (UE). / 

1 32. The apparatus of clain^B, wherein the first and second OFDMA 

2 communications signals are transmitted from an evolved Node B (eNB). 

1 33. The apparatus off claim 23, wherein each of the first and second 

2 OFDMA communications signals aromprises a Long Term Evolution (LTE) signal. 

1 34. A computer program product for communications by a wireless 

2 communications apparaturon a wireless communications system, the computer program 

3 product comprising a mm-transitory computcr-rcadablc medium storing instructions 

4 executable by a processor to cause the wireless communications apparatus to: 

5 tofcrnit a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

6 communications signal to a wireless node in a licensed spectrum; and 

7 / transmit, concurrently with the transmission of the first OFDMA 

8 communications signal, a second OFDMA communications signal to the wireless node in an 

9 unlyCnsed spectrum. 

\ / 35. The computer program product of claim 34, wherein the transmission 

y of the second OFDMA communications signal in the unlicensed spectrum is time-
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3 synchronized with the first OFDMA communications signal in the licensed spectrum, with a 

4 fixed offset between a frame structure of the first OFDMA communications signal and a 
5 frame structure of the second OFDMA communications signal. 

1 36. The computer program product of claim 35, wherein the fix^fl offset is 

2 equaLtozero. 

1 37. The computer program product of claim 34, whereimhe instructions 

2 are executable by the processor to cause the wireless communications apparatus to: 

3 receive, concurrently with the transmission of the firs^md second OFDMA 

4 communications signals, a first SC-FDMA communications signalfrom the wireless node in 

5 the licensed spectrum and a second SC-FDMA communications signal from the wireless 
6 node in the unlicensed spectrum. 

1 38. The computer program produc^of claim 34, wherein the wireless node 

2 comprises a user equipment (UE). 

1 39. A method for wireless iummunications, comprising: 

2 receiving a first SC-FDMy^ommunications signal from a wireless node in a 

3 licensed spectrum; and 

4 receiving, concurrent# with the reception of the first SC-FDMA 

5 communications signal, a secon^C-FDMA signal from the wireless node in an unlicensed 
6 spectrum. 

1 40. Tj*e method of claim 39, wherein the wireless node comprises a user 
2 equipment (UE). 

1 The method of claim 39, wherein the first and second SC-FDMA 

2 communications signals are received at an evolved Node B (eNB). 

1 / 42. The method of claim 39, wherein each of the first and second SC-

2 FDMA communications signals comprises a Long Term Evolution (LTE) signal. 

1 / 43. An apparatus for wireless communications, comprising: 

1/ means for receiving a first SC-FDMA communications signal from a wireless 

3 node in a licensed spectrum; and 
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4 means for receiving, concurrently with, the reception of the first SC-FDMA 

5 communications signal, a second SC-FDMA signal from the wireless node in an unlicensec 

6 spectrum. 

1 44. The apparatus of claim 43, wherein the wireless node compr^es a user 

2 equipment (UE). 

1 45. The method of claim 43, wherein the first and secon^C-FDMA 

2 communications signals are received at an evolved Node B (eNB). 

1 46. The apparatus of claim 43, wherein each of tKe first and second SC-

2 FDMA communications signals comprises a Long Term Evolution (LTE) signal. 

1 47. An apparatus for wireless communications, comprising: 
2 a processor; 

3 memory in electronic communicatioi^vith the processor; and 

4 instructions stored in the memory^ne instructions being executable by the 

5 processor to: 

6 receive a first SC-FDMA cpfhmunications signal from a wireless node in a 

7 licensed spectrunrff and 

8 receive, concurrentl^vith the reception of the first SC-FDMA 

9 communications signal, a second SC-FDMA signal from the wireless 

10 node iryan unlicensed spectrum. 

1 48. TJ^e apparatus of claim 47, wherein the wireless node comprises a user 

2 equipment (UE). 

1 Ay. The apparatus of claim 47, wherein the first and second SC-FDMA 

2 communicatiflras signals are received at an evolved Node B (eNB). 

1 / 50. The apparatus of claim 47, wherein each of the first and second SC-

2 FDI^^ communications signals comprises a Long Term Evolution (LTE) signal. 

1 / 51. A computer program product for communications by a wireless 

1/ communications apparatus in a wireless communications system, the computer program 
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3 product comprising a non-transitory computer-readable medium storing instructions 

4 executable by a processor to cause the wireless communications apparatus to: 

5 receive a first SC-FDMA communications signal from a wireless node ii 

6 licensed spectrum; and 

7 receive, concurrently with the reception of the first SC-FDMA 

8 communications signal, a second SC-FDMA signal from the wireless node in unlicensed 

9 spectrum. 

1 52. The computer program product of claim 51, wh^fein the wireless node 
2 comprises a user equipment (HE). 

1 53. A method for wireless communication^omprising: 

2 receiving a first Orthogonal Frequency-Divwon Multiple Access (OFDMA) 

3 communications signal from a wireless node in a liccnsda spcctrum; and 

4 receiving, concurrently with the reception of the first OFDMA 

5 communications signal, a second OFDMA comnjonication signal from the wireless node in 

6 an unlicensed spectrum. 

1 54. The method of clajm 53, further comprising: 

2 transmitting, concurrency with the reception of the first and second OFDMA 

3 communications signals, a first S(^DMA communications signal to the wireless node in the 

4 licensed spectrum. 

1 55. Th^nethod of claim 54, further comprising: 

2 transmitting, concurrently with the reception of the first and second OFDMA 

3 communications siafals, a second SC-FDMA communications signal to the wireless node in 
4 the unlicensed spectrum. 

1 / 56. The method of claim 54, wherein the first SC-FDMA communications 

2 signal t^smitted to the wireless node in the licensed spectrum carries signaling or other 

3 conti^l information related to the second OFDMA signal received in the unlicensed 

4 sn/ctrum. 

1 57. The method of claim 56, further comprising: 
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2 transmitting, concurrently with the reception of the first and second OFDMA 

3 communications signals, a second SC-FDMA communications signal to the wireless nodeyf 

4 the unlicensed spectrum. / 

1 58. The method of claim 53, further comprising: / 

2 transmitting, concurrently with the reception of the first and secofw OFDMA 

3 communications signals, a first SC-FDMA communications signal to the wioness node in the 

4 licensed spectrum and a second SC-FDMA communications signal to th^vireless node in the 

5 unlicensed spectrum. / 

1 59. The method of claim 53, wherein the wircWss node comprises an 

2 evolved Node B (eNB). / 

1 60. The method of claim 53, wherein first and second OFDMA 

2 communications signals are received at a user equipnwit (UE). 

1 61. The method of claim 53, herein each of the first and second OFDMA 

2 communications signals comprises a Long Tomi Evolution (LTE) signal. 

1 62. An apparatus forjrfreless communications, comprising: 

2 means for receiving a.first Orthogonal Frequency-Division Multiple Access 

3 (OFDMA) communications signaMrom a wireless node in a licensed spectrum; and 

4 means for receMng, concurrently with the reception of the first OFDMA 

5 communications signal, a second OFDMA communication signal from the wireless node in 

6 an unlicensed spectrum/ 

1 63. / The apparatus of claim 62, further comprising: 

2 means for transmitting, concurrently with the reception of the first and second 

3 OFDMA conpnunications signals, a first SC-FDMA communications signal to the wireless 

4 node in aifcensed spectrum. 

1 / 64. The apparatus of claim 63, further comprising: 

2 / means for transmitting, concurrently with the reception of the first and second 

3 /OFDMA communications signals, a second SC-FDMA communications signal to the 

/ wireless node in the unlicensed spectrum. 
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1 65. The apparatus of claim 63, wherein the first SC-FDMA 

2 communications signal transmitted to the wireless node in the licensed spectrum carries 

3 signaling or other control information related to the second OFDMA signal received l/he 

4 unlicensed spectrum. 

1 66. The apparatus of claim 65, further comprising: 

2 means for transmitting, concurrently with the reception of tl|6 first and second 

3 OFDMA communications signals, a second SC-FDMA communicatioi/signal to the 

4 wireless node in the unlicensed spectrum. 

1 67. The apparatus of claim 62, further comprising: 

2 means for transmitting, concurrently with th/eception of the first and second 

3 OFDMA communications signals, a first SC-FDMA communications signal to the wireless 

4 node in the licensed spectrum and a second SC-FDM/communications signal to the wireless 

5 node in the unlicensed spectrum. 

1 68. The apparatus of clain/2, wherein the wireless node comprises an 

2 evolved Node B (eNB). 

1 69. The apparatus/claim 62, wherein the first and second OFDMA 

2 communications signals are received at a user equipment (UE). 

1 70. The apparatus of claim 62, wherein each of the first and second 

2 OFDMA communication/ignals comprises LTE signals. 

1 71. /An apparatus for wireless communications, comprising: 

2 a processor; 

3 ymemory in electronic communication with the processor; and 

4 / instructions stored in the memory, the instructions being executable by the 

5 process/to: 

6 / receive a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

7 / communications signal from a wireless node in a licensed spectrum; 

and 
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9 receive, concurrently with the reception of the first OFDMA communications 

10 signal, a second OFDMA communication signal from the wireless 

11 node in an unlicensed spectrum. 

1 72. The apparatus of claim 71, wherein the instructions are execrable by 
2 the processor to: 

3 transmit, concurrently with the reception of the first and secoolG OFDMA 

4 communications signals, a first SC-FDMA communications signal to the/vireless node in a 

5 licensed spectrum. 

1 73. The apparatus of claim 72, wherein the mictions arc cxccutablc by 

2 the processor to: 

3 transmit, concurrently with the reception o fjfae first and second OFDMA 

4 communications signals, a sccond SC-FDMA communications signal to the wireless node in 
5 the unlicensed spectrum. 

1 74. The apparatus of claim 1Z, wherein the first SC-FDMA 

2 communications signal transmitted to the mreless node in the licensed spectrum carries 

3 signaling or other control information reared to the second OFDMA signal received in the 

4 unlicensed spectrum. 

1 75. The appajjmis of claim 74, wherein the instructions are executable by 

2 the processor to: 

3 transmit, concurrently with the reception of the first and second OFDMA 

4 communications signal^a second SC-FDMA communications signal to the wireless node in 

5 the unlicensed specJjAm. 

1 >o. The apparatus of claim 71, wherein the instructions are executable by 

2 the processor to: 

3 / transmit, concurrently with the reception of the first and second OFDMA 

4 comn&nications signals, a first SC-FDMA communications signal to the wireless node in the 

5 licensed spectrum and a second SC-FDMA communications signal to the wireless node in the 

6 Unlicensed spectrum. 
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1 77. The apparatus of claim 71, wherein the wireless node comprises an / 
2 evolved Node B (eNB). / 

1 78. The apparatus of claim 71, wherein the first and second OFDMA 

2 communications signals are received at a user equipment (UE). / 

1 79. The apparatus of claim 71, wherein each of the first ajira second 

2 OFDMA communications signals comprises LTE signals. / 

1 80. A computer program product for communications by a wireless 
2 communications apparatus in a wireless communications systen^he computer program 

3 product comprising a non-transitory computer-readable medium storing instructions 

4 executable by a processor to cause the wireless communianions apparatus to: 

5 receive a first Orthogonal Frequency-Dbnsion Multiple Access (OFDMA) 

6 communications signal from a wireless node in a lio^nsed spectrum; and 

7 receive, concurrently with the rec^tion of the first OFDMA communications 

8 signal, a second OFDMA communication signal from the wireless node in an unlicensed 
9 spectrum. / 

1 81. The computerprogram product of claim 80, wherein the instructions 

2 are executable by the processor t<ycause the wireless communications apparatus to: 

3 transmit, conciyently with the reception of the first and second OFDMA 

4 communications signals, a first SC-FDMA communications signal to the wireless node in a 
5 licensed spectrum. / 

1 82. / The computer program product of claim 81, wherein the instructions 

2 are executable bythe processor to cause the wireless communications apparatus to: 

3 /transmit, concurrently with the reception of the first and second OFDMA 

4 communications signals, a second SC-FDMA communications signal to the wireless node in 

5 the unlicensed spectrum. 

1 / 83. The computer program product of claim 80, wherein the wireless node 
2 Comprises an evolved Node B (eNB). 

1 84. A method for wireless communications, comprising: 
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2 transmitting a first SC-FDMA communications signal to a wireless node in a 

3 licensed spectrum; and 

4 transmitting, concurrently with the transmission of the first SC-FDMA 

5 communications signal, a second SC-FDMA communications signal to the wireless iy6de in 

6 an unlicensed spectrum. 

1 85. The method of claim 84, wherein the wireless node cginprises an 

2 evolved Node B (eNB). 

1 86. The method of claim 84, wherein the first anc^second OFDMA 

2 communications signals arc received at a user equipment (UE). 

1 87. The method of claim 84, wherein eacb^f the first and second SC-

2 FDMA communications signals comprises a Long TermJ&olution (LTE) signal. 

1 88. An apparatus for wireless coamiunications, comprising: 

2 means for transmitting a first SC^DMA communications signal to a wireless 

3 node in a licensed spectrum; and 

4 means for transmitting, concurrently with the transmission of the first SC-

5 FDMA communications signal, a secoj^G SC-FDMA communications signal to the wireless 

6 node in an unlicensed spectrum. 

1 89. The apj^ratus of claim 88, wherein the wireless node comprises an 

2 evolved Node B (eNB). 

1 90. yrhc apparatus of claim 88, wherein the first and second SC-FDMA 

2 communications signals are transmitted from a user equipment (UE). 

1 A\. The apparatus of claim 88, wherein each of the first and second SC-

2 FDMA cooimunications signals comprises a Long Term Evolution (LTE) signal. 

1 / 92. An apparatus for wireless communications, comprising: 

2 / a processor; 

3 / memory in electronic communication with the processor; and 

4/ instructions stored in the memory, the instructions being executable by the 

processor to: 
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6 

7 

8 

9 
10 

transmit a first SC-FDMA communications signal to a wireless node in a 

licensed spectrum; and 

transmit, concurrently with the transmission of the first SC-FDMA 

communications signal, a second SC-FDMA communicationsytfgnal to 

the wireless node in an unlicensed spectrum. 

1 93. The apparatus of claim 92, wherein the wireless node comprises an 
2 evolved Node B (eNB). 

1 94. The apparatus of claim 92, wherein the first aod second SC-FDMA 

2 communications signals arc transmitted from a user equipment (UE). 

1 95. The apparatus of claim 92, wherein each of the first and second SC-

2 FDMA communications signals comprises a Long TermJ&olution (LTE) signal. 

1 96. A computer program producer communications by a wireless 

2 communications apparatus in a wireless communications system, the computer program 

3 product comprising a non-transitory compute^readable medium storing instructions 

4 executable by a processor to cause the witless communications apparatus to: 

5 transmit a first SC-FDMA communications signal to a wireless node in a 

6 licensed spectrum; and 

7 transmit, concurrently with the transmission of the first SC-FDMA 

8 communications signal, a second SC-FDMA communications signal to the wireless node in 

9 an unlicensed spectrum. 

1 97. /The computer program product of claim 96, wherein the wireless node 

2 comprises an evob/kd Node B (eNB). 

98. A method for wireless communications, comprising: 

generating a periodic gating interval for a downlink in an unlicensed spectrum; 

and 

synchronizing at least one boundary of the periodic gating interval with at 

Tast one boundary of a periodic frame structure associated with a primary component carrier 

(PCC) of the downlink. 
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1 99. The method of claim 98, wherein the PCC comprises a carrier in a 

2 licensed spectrum. 

1 100. The method of claim 98, wherein the periodic gating interval 

2 comprises a listen-before-talk (LBT) frame and the periodic frame structure corpprises a 
3 Long Term Evolution (LTE) radio frame. 

1 101. The method of claim 98, wherein a duration of tha^periodic gating 

2 interval is an integral multiple of a duration of the periodic frame structure. 

1 102. The method of claim 98, wherein a duration of the periodic gating 
2 interval is a sub-multiple of a duration of the periodic frame structure. 

1 103. The method of claim 98, whereii^ne downlink carries Long Term 
2 Evolution (LTE) signals. 

1 104. An apparatus for wireles^ommunications, comprising: 

2 means for generating a perio^rc gating interval for a downlink in an unlicensed 

3 spcctrum; and 

4 means for synchronizing at least one boundary of the periodic gating interval 

5 with at least one bounday of a periodic frame structure associated with a primary component 
6 carrier (PCC) of the downlink. 

1 105. Theyipparatus of claim 104, wherein the PCC comprises a carrier in a 

2 licensed spectrum. 

1 106 f The apparatus of claim 104, wherein the periodic gating interval 

2 comprises a listjm-before-talk (LBT) frame and the periodic frame structure comprises a 

3 Long Term Evolution (LTE) radio frame. 

1 / 107. The apparatus of claim 104, wherein a duration of the periodic gating 
2 integral is an integral multiple of a duration of the periodic frame structure 

1 / . 108. The apparatus of claim 104, wherein a duration of the periodic gating 

interval is a sub-multiple of a duration of the periodic frame structure. 
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1 109. The apparatus of claim 104, wherein the downlink carries Long Term, 
2 Evolution (LTE) signals. 

1 110. An apparatus for wireless communications, comprising: 

2 a processor; 

3 memory in electronic communication with the processor; and 

4 instructions stored in the memory, the instructions being executable by the 

5 processor to: 

6 generate a periodic gating interval for a downlink in yK unlicensed spectrum; 

7 and 

8 synchronize at least one boundary of the periodic gating interval with at least 

9 one bounday of a periodic frame structure associated with a primary 

10 component carricr (PCC) of the ofllular downlink. 

1 111. The apparatus of claim 11 O^herein the PCC comprises a carrier in a 

2 licensed spectrum. 

1 112. The apparatus of claim 110, wherein the periodic gating interval 

2 comprises a listen-before-talk (LBT) frane and the periodic frame structure comprises a 

3 Long Term Evolution (LTE) radio frame. 

1 113. The apparatus of claim 110, wherein a duration of the periodic gating 

2 interval is an integral multiple of a duration of the periodic frame structure. 

1 114. Trie apparatus of claim 110, wherein a duration of the periodic gating 

2 interval is a sub-mujfiple of a duration of the periodic frame structure. 

1 JL\5. The apparatus of claim 110, wherein the downlink carries Long Term 
2 Evolution (JtTE) signals. 

1 / 116. A computer program product for communications by a wireless 

2 communications apparatus in a wireless communications system, the computer program 

3 product comprising a non-transitory computer-readable medium storing instructions 

4 / executable by a processor to cause the wireless communications apparatus to: 
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5 generate a periodic gating interval for a downlink in an unlicensed spectrum; 

6 and 

7 synchronize at least one boundary of the periodic gating interval with at LCast 

8 one bounday of a periodic frame structure associated with a primary component carrjcr 
9 (PCC) of the cellular downlink. 

1 117. The computer program product of claim 116, whereiivme PCC 
2 comprises a carrier in a licensed spectrum. 

1 118. The computer program product of claim 116, avhcrcin the periodic 

2 gating interval comprises a listen-before-talk (LBT) frame and tlprperiodic frame structure 

3 comprises a Long Term Evolution (LTE) radio frame. 
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CLAIMS 

1. A method for wireless communications, comprising: 

transmitting a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal to a wireless node in a licensed spectrum; and 

transmitting, concurrently with the transmission of the first OFDMA communications 

signal, a second OFDMA communications signal to the wireless node in an unlicensed spectrum; 

wherein the transmission of the second OFDMA communications signal in the unlicensed 

spectrum is time-synchronized with the first OFDMA communications signal in the licensed 

spectrum, with a fixed offset between a frame structure of the first OFDMA communications 

signal and a frame structure of the second OFDMA communications signal. 

2. The method of claim 1, wherein the transmission of the second OFDMA 

communications signal in the unlicensed spectrum is time-synchronized with the first OFDMA 

communications signal in the licensed spectrum, with a fixed offset between a frame structure of 

the first OFDMA communications signal and a frame structure of the second OFDMA 

communications signal. 

3. The method of claim 1, wherein the fixed offset is equal to zero. 

4. The method of claim 1, further comprising: 

receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a first Single-Carrier Frequency-Division Multiple Access (SC-FDMA) 

communications signal from the wireless node in the licensed spectrum. 

5. The method of claim 4, further comprising: 

receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal from the wireless node in 

the unlicensed spectrum. 
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6. The method of claim 4, wherein the first SC-FDMA communications signal 

received from the wireless node in the licensed spectrum carries signaling or other control 

information related to the second OFDMA communications signal transmitted in the unlicensed 

spectrum. 

7. The method of claim 6, further comprising: 

receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal from the wireless node in 

the unlicensed spectrum. 

8. The method of claim 1, further comprising: 

receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal from the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal from the wireless node in the 

unlicensed spectrum. 

9. The method of claim 1, wherein the wireless node comprises a user equipment 

(UE). 

10. The method of claim 1, wherein the first and second OFDMA communications 

signals are transmitted from an evolved Node B (eNB). 

11. The method of claim 1, wherein each of the first and second OFDMA 

communications signals comprises a Long Term Evolution (LTE) signal. 

12. An apparatus for wireless communications, comprising: 

means for transmitting a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal to a wireless node in a licensed spectrum; and 

means for transmitting, concurrently with the transmission of the first OFDMA 

communications signal, a second OFDMA communications signal to the wireless node in an 

unlicensed spectrum; 
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wherein the transmission of the second OFDMA communications signal in the unlicensed 

spectrum is time-synchronized with the first OFDMA communications signal in the licensed 

spectrum, with a fixed offset between a frame structure of the first OFDMA communications 

signal and a frame structure of the second OFDMA communications signal. 

13. The apparatus of claim 12, wherein the transmission of the second OFDMA 

communications signal in the unlicensed spectrum is time-synchronized with the first OFDMA 

communications signal in the licensed spectrum, with a fixed offset between a frame structure of 

the first OFDMA communications signal and a frame structure of the second OFDMA 

communications signal. 

14. The apparatus of claim 12, wherein the fixed offset is equal to zero. 

15. The apparatus of claim 12, further comprising: 

means for receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a first Single-Carrier Frequency-Division Multiple Access (SC-FDMA) 

communications signal from the wireless node in the licensed spectrum. 

16. The apparatus of claim 15, further comprising: 

means for receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal from the wireless node in 

the unlicensed spectrum. 

17. The apparatus of claim 15, wherein the first SC-FDMA communications signal 

received from the wireless node in the licensed spectrum carries signaling or other control 

information related to the second OFDMA communications signal transmitted in the unlicensed 

spectrum. 

18. The apparatus of claim 17, further comprising: 
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means for receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal from the wireless node in 

the unlicensed spectrum. 

19. The apparatus of claim 12, further comprising: 

means for receiving, concurrently with the transmission of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal from the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal from the wireless node in the 

unlicensed spectrum. 

20. The apparatus of claim 12, wherein the wireless node comprises a user equipment 

(UE). 

21. The apparatus of claim 12, wherein the first and second OFDMA communications 

signals are transmitted from an evolved Node B (eNB). 

22. The apparatus of claim 12, wherein each of the first and second OFDMA 

communications signals comprises a Long Term Evolution (LTE) signal. 

23. An apparatus for wireless communications, comprising: 

a processor; 

memoiy in electronic communication with the processor; and 

instructions stored in the memory, the instructions being executable by the processor to: 

transmit a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal to a wireless node in a licensed spectrum; and 

transmit, concurrently with the transmission of the first OFDMA communications signal, 

a second OFDMA communications signal to the wireless node in an unlicensed spectrum; 

wherein the transmission of the second OFDMA communications signal in the unlicensed 

spectrum is time-synchronized with the first OFDMA communications signal in the licensed 

spectrum, with a fixed offset between a frame structure of the first OFDMA communications 

signal and a frame structure of the second OFDMA communications signal. 
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24. The apparatus of claim 23, wherein the transmission of the second OFDMA 

communications signal in the unlicensed spectrum is time-synchronized with the first OFDMA 

communications signal in the licensed spectrum, with a fixed offset between a frame structure of 

the first OFDMA communications signal and a frame structure of the second OFDMA 

communications signal. 

25. The apparatus of claim 23, wherein the fixed offset is equal to zero. 

26. The apparatus of claim 23, wherein the instructions are executable by the 

processor to: 

receive, concurrently with the transmission of the first and second OFDMA 

communications signals, a first Single-Carrier Frequency-Division Multiple Access (SC-FDMA) 

communications signal from the wireless node in the licensed spectrum. 

27. The apparatus of claim 26, wherein the instructions are executable by the 

processor to: 

receive, concurrently with the transmission of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal from the wireless node in 

the unlicensed spectrum. 

28. The apparatus of claim 26, wherein the first SC-FDMA communications signal 

received from the wireless node in the licensed spectrum carries signaling or other control 

information related to the second OFDMA communications signal transmitted in the unlicensed 

spectrum. 

29. The apparatus of claim 28, wherein the instructions are executable by the 

processor to: 

receive, concurrently with the transmission of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal from the wireless node in 

the unlicensed spectrum. 
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30. The apparatus of claim 23, wherein the instructions are executable by the 

processor to: 

receive, concurrently with the transmission of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal from the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal from the wireless node in the 

unlicensed spectrum. 

31. The apparatus of claim 23, wherein the wireless node comprises a user equipment 

(UE). 

32. The apparatus of claim 23, wherein the first and second OFDMA communications 

signals are transmitted from an evolved Node B (eNB). 

33. The apparatus of claim 23, wherein each of the first and second OFDMA 

communications signals comprises a Long Term Evolution (LTE) signal. 

34. A computer program product for communications by a wireless communications 

apparatus in a wireless communications system, the computer program product comprising a 

non-transitory computer-readable medium storing instructions executable by a processor to cause 

the wireless communications apparatus to: 

transmit a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal to a wireless node in a licensed spectrum; and 

transmit, concurrently with the transmission of the first OFDMA communications signal, 

a second OFDMA communications signal to the wireless node in an unlicensed spectrum; 

wherein the transmission of the second OFDMA communications signal in the unlicensed 

spectrum is time-synchronized with the first OFDMA communications signal in the licensed 

spectrum, with a fixed offset between a frame structure of the first OFDMA communications 

signal and a frame structure of the second OFDMA communications signal. 
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35. The computer program product of claim 34, wherein the transmission of the 

second OFDMA communications signal in the unlicensed spectrum is time-synchronized with 

the first OFDMA communications signal in the licensed spectrum, with a fixed offset between a 

frame structure of the first OFDMA communications signal and a frame structure of the second 

OFDMA communications signal. 

36. The computer program product of claim 34, wherein the fixed offset is equal to 

zero. 

37. The computer program product of claim 34, wherein the instructions are 

executable by the processor to cause the wireless communications apparatus to: 

receive, concurrently with the transmission of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal from the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal from the wireless node in the 

unlicensed spectrum. 

38. The computer program product of claim 34, wherein the wireless node comprises 

a user equipment (UE). 

39. A method for wireless communications, comprising: 

receiving a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal from a wireless node in a licensed spectrum; and 

receiving, concurrently with the reception of the first OFDMA communications signal, a 

second OFDMA communication signal from the wireless node in an unlicensed spectrum; 

wherein the second OFDMA communications signal in the unlicensed spectrum is time-

synchronized with the first OFDMA communications signal in the licensed spectrum, with a 

fixed offset between a frame structure of the first OFDMA communications signal and a frame 

structure of the second OFDMA communications signal. 
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40. The method of claim 39, further comprising: 

transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in the 

licensed spectrum. 

41. The method of claim 40, further comprising: 

transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

42. The method of claim 40, wherein the first SC-FDMA communications signal 

transmitted to the wireless node in the licensed spectrum carries signaling or other control 

information related to the second OFDMA signal received in the unlicensed spectrum. 

43. The method of claim 42, further comprising: 

transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

44. The method of claim 39, further comprising: 

transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

45. The method of claim 39, wherein the wireless node comprises an evolved Node B 

(eNB). 

46. The method of claim 39, wherein the first and second OFDMA communications 

signals are received at a user equipment (UE). 
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47. The method of claim 39, wherein each of the first and second OFDMA 

communications signals comprises a Long Term Evolution (LTE) signal. 

48. An apparatus for wireless communications, comprising: 

means for receiving a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal from a wireless node in a licensed spectrum; and 

means for receiving, concurrently with the reception of the first OFDMA 

communications signal, a second OFDMA communication signal from the wireless node in an 

unlicensed spectrum; 

wherein the second OFDMA communications signal in the unlicensed spectrum is time-

synchronized with the first OFDMA communications signal in the licensed spectrum, with a 

fixed offset between a frame structure of the first OFDMA communications signal and a frame 

structure of the second OFDMA communications signal. 

49. The apparatus of claim 48, further comprising: 

means for transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in a 

licensed spectrum. 

50. The apparatus of claim 49, further comprising: 

means for transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

51. The apparatus of claim 49, wherein the first SC-FDMA communications signal 

transmitted to the wireless node in the licensed spectrum carries signaling or other control 

information related to the second OFDMA signal received in the unlicensed spectrum. 

52. The apparatus of claim 51, further comprising: 
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means for transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

53. The apparatus of claim 48, further comprising: 

means for transmitting, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

54. The apparatus of claim 48, wherein the wireless node comprises an evolved Node 

B (eNB). 

55. The apparatus of claim 48, wherein the first and second OFDMA communications 

signals are received at a user equipment (UE). 

56. The apparatus of claim 48, wherein each of the first and second OFDMA 

communications signals comprises LTE signals. 

57. An apparatus for wireless communications, comprising: 

a processor; 

memory in electronic communication with the processor; and 

instructions stored in the memory, the instructions being executable by the processor to: 

receive a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal from a wireless node in a licensed spectrum; and 

receive, concurrently with the reception of the first OFDMA communications signal, a 

second OFDMA communication signal from the wireless node in an unlicensed spectrum; 

wherein the second OFDMA communications signal in the unlicensed spectrum is time-

synchronized with the first OFDMA communications signal in the licensed spectrum, with a 

fixed offset between a frame structure of the first OFDMA communications signal and a frame 

structure of the second OFDMA communications signal. 
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58. The apparatus of claim 57, wherein the instructions are executable by the 

processor to: 

transmit, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in a 

licensed spectrum. 

59. The apparatus of claim 58, wherein the instructions are executable by the 

processor to: 

transmit, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

60. The apparatus of claim 58, wherein the first SC-FDMA communications signal 

transmitted to the wireless node in the licensed spectrum carries signaling or other control 

information related to the second OFDMA signal received in the unlicensed spectrum. 

61. The apparatus of claim 60, wherein the instructions are executable by the 

processor to: 

transmit, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

62. The apparatus of claim 57, wherein the instructions are executable by the 

processor to: 

transmit, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in the 

licensed spectrum and a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 
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63. The apparatus of claim 57, wherein the wireless node comprises an evolved Node 

B (eNB). 

64. The apparatus of claim 57, wherein the first and second OFDMA communications 

signals are received at a user equipment (UE). 

65. The apparatus of claim 57, wherein each of the first and second OFDMA 

communications signals comprises LTE signals. 

66. A computer program product for communications by a wireless communications 

apparatus in a wireless communications system, the computer program product comprising a 

non-transitory computer-readable medium storing instructions executable by a processor to cause 

the wireless communications apparatus to: 

receive a first Orthogonal Frequency-Division Multiple Access (OFDMA) 

communications signal from a wireless node in a licensed spectrum; and 

receive, concurrently with the reception of the first OFDMA communications signal, a 

second OFDMA communication signal from the wireless node in an unlicensed spectrum; 

wherein the second OFDMA communications signal in the unlicensed spectrum is time-

synchronized with the first OFDMA communications signal in the licensed spectrum, with a 

fixed offset between a frame structure of the first OFDMA communications signal and a frame 

structure of the second OFDMA communications signal. 

67. The computer program product of claim 66, wherein the instructions are 

executable by the processor to cause the wireless communications apparatus to: 

transmit, concurrently with the reception of the first and second OFDMA 

communications signals, a first SC-FDMA communications signal to the wireless node in a 

licensed spectrum. 

68. The computer program product of claim 67, wherein the instructions are 

executable by the processor to cause the wireless communications apparatus to: 
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transmit, concurrently with the reception of the first and second OFDMA 

communications signals, a second SC-FDMA communications signal to the wireless node in the 

unlicensed spectrum. 

69. The computer program product of claim 66, wherein the wireless node comprises 

an evolved Node B (eNB). 


