(o S

— thh K W N

EE R VE I S ]

1
2
3
4

WO 2014/189908 PCT/US2014/038761

82
CLAIMS
What is claimed is:
1. A method for wireless communications, comprising:

transmitting a first Orthogonal Frequency-Division Multiple Acce:
(OFDMA) communications signal to a wireless node in a licensed spectrum; a

transmitting, concurrently with the transmission of the first QFDMA
communications signal, a second OFDMA communications signal to thgAvireless node in an

unlicensed spectrum.

2. The method of claim 1, wherein the transpfission of the second
OFDMA communications signal in the unlicensed spectrum j£ time-synchronized with the
first OFDMA communications signal in the licensed specffum, with a fixed offset between a
frame structure of the first OFDMA communications g#&nal and a frame structure of the

second OFDMA communications signal.
3. The method of claim 2, fherein the fixed offset is equal to zero.

4, The method of claph 1, further comprising:
receiving, concurrentlyAvith the transmission of the first and second OFDMA
communications signals, a first Single-Carrier Frequency-Division Multiple Access (SC-

FDMA) communications signal#rom the wireless node in the licensed spectrum.

5. Theethod of claim 4, further comprising:
reccivingf concurrently with the transmission of the first and sccond OFDMA
communications siggals, a second SC-FDMA communications signal from the wireless node

in the unlicensed £pectrum.

The method of claim 4, whercin the first SC-FDMA communications

The method of claim 6, further comprising:
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receiving, concurrently with the transmission of the first and second OFDMA
communications signals, a second SC-FDMA communications signal from the wireless no

in the unlicensed spectrum.

8. The method of claim 1, further comprising:
receiving, concurrently with the transmission of the first and secgfid OFDMA
communications signals, a first SC-FDMA communications signal from the yireless node in
the licensed spectrum and a second SC-FDMA communications signal frofn the wireless

node in the unlicensed spectrum.

9. The method of claim 1, wherein the wirclegh node comprisces a user

equipment (UE).

first and second OFDMA

communications signals are transmitted from an evoly£d Node B (eNB).

10. The method of claim 1, wherein t

11.  The method of claim 1, whfrein each of the first and second QFDMA

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

12. An apparatus for yireless communications, comprising:

means for transmitting/ first Orthogonal Frequency-Division Multiple Access
(OFDMA) communications signajfo a wireless node in a licensed spectrum; and

means for transpfitting, concurrently with the transmission of the first
OFDMA communications sjnal, a second OFDMA communications signal to the wireless

node in an unlicensed spgltrum.

second ODFDMA communications signal.
14, The apparatus of claim 13, whetein the fixed offset is equal to zcro.

15.  The apparatus of claim 12, further comprising:
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means for receiving, concurrently with the transmission of the first and second
OFDMA communications signals, a first Single-Carrier Frequency-Division Multiple Accegh

(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 figg and second
OFDMA communications signals, a second SC-FDMA communications sigdl from the

wireless node in the unlicensed spectrum.

17.  The apparatus of claim 15, wherein the first SEFDMA

communications signal rcceived from the wircless node in the licgfised spectrum carrics
signaling or other control information related to the second OEDMA communications signal

transmitted in the unlicensed spectrum.

18.  The apparatus of claim 17, furthfr comprising:

means for receiving, concurrently with the transmission of the first and second
OFDMA communications signals, a second SCFDMA communications signal from the

wireless node in the unlicensed spectrum.

19.  The apparatus of flaim 12, further comprising:
means for receiving, ghncurrently with the transmission of the first and second
OFDMA communications signalgfa first SC-FDMA communications signal from the
wireless node in the licensed gfectrum and a second SC-FDMA communications signal from

the wireless node in the unfcensed spectrum.

20.
equipment (UE).

he apparatus of claim 12, wherein the wireless node comprises a user

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

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

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

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

23.  An apparatus for wireless communications, comprising:

a processor;
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memory 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 Accegt

wireless node in an unlicensed spectrum.

24.  The apparatus of claim 23, wherein the trgfismission of the second
OFDMA communications signal in the unlicensed spectrum j£ time-synchronized with the
first OFDMA communications signal in the licensed specgfum, with a fixed offset between a
frame structure of the first OFDMA communications g#nal and a frame structure of the

second OFDMA communications signal.
25.  The apparatus of claim 4, wherein the fixed offset is equal to zero.

26.  The apparatus of cjim 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 fingle-Carrier Frequency-Division Multiple Access (SC-

FDMA) communications sighal from the wireless node in the licensed spectrum.

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

the processor to:

in the unlig€nsed spectrum.

28.  The apparatus of claim 26, wherein the first SC-FDMA
copfimunications signal received from the wireless node in the licensed spectrum carries
ignaling or other control information related to the second OFDMA communications signal

transmitted in the unlicensed spectrum.
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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 wirgfess node

in the unlicensed spectrum.

30.  The apparatus of claim 23, wherein the instructions ypfe executable by
the processor to:

receive, concurrently with the transmission of the firsyfand second OFDMA
communications signals, a first SC-FDMA communications signg from the wircless node in
the licensed spectrum and a second SC-FDMA communicatioph signal from the wireless

node in the unlicensed spectrum.

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

equipment (UE).

32.  The apparatus of claim Z3, wherein the first and second OFDMA

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

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

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

34. A comyfuter program product for communications by a wireless
communications apparatug/in a wireless communications system, the computer program
product comprising a ng#n-transitory computcr-rcadable medium storing instructions
executable by a prog€ssor to cause the wireless communications apparatus to:

trghismit a first Orthogonal Frequency-Division Multiple Access (OFDMA)
communicatighs signal to a wireless node in a licensed spectrum; and

transmit, concurrently with the transmission of the first OFDMA

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

of the second OFDMA communications signal in the unlicensed spectrum is time-
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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 35, wherein the fixed offset is

equal to zero.

37.  The computer program product of claim 34, whereig/the instructions
are executable by the processor to cause the wireless communications

receive, concurrently with the transmission of the firg/and second OFDMA
communications signals, a first SC-FDMA communications signgf from the wircless node in
the licensed spectrum and a second SC-FDMA communicatiofs signal from the wireless

node in the unlicensed spectrum.

38.  The computer program producibf claim 34, wherein the wireless node

comprises a user equipment (UE).

39. A method for wireless
receiving a first SC-FDM

licensed spectrum; and

mmunications, comprising:

ommunications signal from a wireless node in a

with the reception of the first SC-FDMA

C-FDMA signal from the wireless node in an unlicensed

receiving, concurren
communications signal, a secon

spectrum.

40.  TWE method of claim 39, wherein the wireless node comprises a user

equipment (UE).

4¥.  The method of claim 39, wherein the first and second SC-FDMA

communicati#ns signals are received at an evolved Node B (eNB).

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

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

43.  An apparatus for wireless communications, comprising:
means for receiving a first SC-FDMA communications signal from a wireless

node in a licensed spectrum; and
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means for receiving, concurrently with the reception of the first SC-FDMA
communications signal, a second SC-FDMA signal from the wireless node in an unlicense

spectrum,

44.  The apparatus of claim 43, wherein the wireless node comprifes a user

equipment {(UE).

45, The method of claim 43, wherein the first and secon

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

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

FDMA communications signals comprises a Long Term Evoluty6n (LTE) signal.

47.  An apparatus for wireless communightions, comprising:
a processor;
memory in electronic communicatiogAvith the processor; and

instructions stored in the memory £he instructions being executable by the

processor to:
receive a first SC-FDMA cogfnmunications signal from a wireless node in a
licensed spectrurd; and
receive, concurrentlyvith the reception of the first SC-FDMA
communicgftions signal, a second SC-FDMA signal from the wireless
node inin unlicensed spectrum
48. apparatus of claim 47, wherein the wireless node comprises a user
equipment (UE).

49" The apparatus of claim 47, wherein the first and second SC-FDMA

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

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

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

51. A computer program product for communications by a wireless

communications apparatus in a wireless communications system, the computer program
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product comprising a non-transitory computer-readable medium storing instructions
executable by a processor to cause the wireless communications apparatus to:

receive a first SC-FDMA communications signal from a wireless node i
licensed spectrum; and

receive, concurrently with the reception of the first SC-FDMA
communications signal, a second SC-FDMA signal from the wireless node in g unlicensed

spectrum.

52.  The computer program product of claim 51, whgfrein the wireless node

comprises a user equipment (UE).

53. A method for wireless communicationg/comprising:

receiving a first Orthogonal Frequency-Divifion Multiple Access (OFDMA)
communications signal from a wircless node in a licensg spectrum; and

receiving, concurrently with the recepfion of the first OFDMA
communications signal, a second OFDMA commynication signal from the wireless node in

an unlicensed spectrum.

54. The method of clajh 53, further comprising:
transmitting, concurrefly with the reception of the first and second OFDMA

communications signals, a first SCAADMA communications signal to the wireless node in the

licensed spectrum.

57.  The method of claim 56, further comprising:
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transmitting, concurrently with the reception of the first and second OFDMA
communications signals, a second SC-FDMA communications signal to the wireless node j

the unlicensed spectrum.

58.  The method of claim 353, further comprising:
transmitting, concurrently with the reception of the first and secgfd OFDMA
communications signals, a first SC-FDMA communications signal to the wi
licensed spectrum and a second SC-FDMA communications signal to thefvireless node in the

unlicensed spectrum.

59.  The method of claim 53, whercin the wirclfss node compriscs an
evolved Node B (eNB).

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

communications signals are received at a user equip

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

communications signals comprises a Long Te/m Evolution (LTE) signal.

62.  An apparatus for yireless communications, comprising:

means for receiving a Arst Orthogonal Frequency-Division Multiple Access
(OFDMA) communications signaj/from a wireless node in a licensed spectrum; and

means for receiyfng, concurrently with the reception of the first OFDMA
communications signal, a sgfond OFDMA communication signal from the wireless node in

an unlicensed spectrum,

63. / The apparatus of claim 62, further comprising:
ans for transmitting, concurrently with the reception of the first and second
unications signals, a first SC-FDMA communications signal to the wireless

node in a Acensed spectrum.

64.  The apparatus of claim 63, further comprising:
mecans for transmitting, concurrently with the reception of the first and sccond
OFDMA communications signals, a second SC-FDMA communications signal to the

wireless node in the unlicensed spectrum.
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65.  The apparatus of claim 63, 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 iffthe

unlicensed spectrum.

66.  The apparatus of claim 65, further comprising:
means for transmitting, concurrently with the reception of tj€ first and second
OFDMA communications signals, a second SC-FDMA communication/ signal to the

wireless node in the unlicensed spectrum.

67.  The apparatus of claim 62, further compplfSing:

means for transmitting, concurrently with theffeception of the first and second
OFDMA communications signals, a first SC-FDMA comgfnunications signal to the wireless
node in the licensed spectrum and a second SC-FDM communications signal to the wireless

node in the unlicensed spectrum.

68.  The apparatus of claim/2, wherein the wireless node comprises an
evolved Node B (eNB).

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

communications signals are receiy€d at a user equipment (UE).

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

OFDMA communicationgfignals comprises LTE signals.

71. /An apparatus for wireless communications, comprising:
a pfocessor;
emory in electronic communication with the processor; and

instructions stored in the memory, the instructions being cxecutable by the

receive a first Orthogonal Frequency-Division Multiple Access (OFDMA)
communications signal from a wireless node in a licensed spectrum;

and
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receive, concurrently with the reception of the first OFDMA communications
signal, a second OFDMA communication signal from the wireless

node in an unlicensed spectrum.

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

transmit, concurrently with the reception of the first and secopi OFDMA
communications signals, a first SC-FDMA communications signal to the fireless node in a

licensed spectrum.

73.  The apparatus of claim 72, wherein the ingfuctions arc exccutable by
the processor to:

transmit, concurrently with the reception offhe first and second OFDMA
communications signals, a sccond SC-FDMA communjfations signal to thc wircless node in

the unlicensed spectrum.

74.  The apparatus of claim 77, wherein the first SC-FDMA
communications signal transmitted to the wjfeless node in the licensed spectrum carries
signaling or other control information rejfted to the second OFDMA signal received in the

unlicensed spectrum.

75.  The appargtus of claim 74, wherein the instructions are executable by
the processor to:

transmit, cgficurrently with the reception of the first and second OFDMA
communications signalf; a second SC-FDMA communications signal to the wireless node in

the unlicensed specyfum.

The apparatus of claim 71, wherein the instructions are executable by
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77.  The apparatus of claim 71, wherein the wireless node comprises an
evolved Node B (eNB).

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

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

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

OFDMA communications signals comprises LTE signals.

80. A computer program product for communicaglons by a wireless
communications apparatus in a wireless communications system/the computer program
product comprising a non-transitory computer-readable medipfn storing instructions
executable by a processor to cause the wireless communicfions apparatus to:
phsion Multiple Access (OFDMA)

nsed spectrum; and

receive a first Orthogonal Frequency-D
communications signal from a wireless node in a [i
receive, concurrently with the recgption of the first OFDMA communications
signal, a second OFDMA communication sigffal from the wireless node in an unlicensed

spectrum.

81.  The computer grogram product of claim 80, wherein the instructions

are executable by the processor tofause the wireless communications apparatus to:
transmit, concupfently with the reception of the first and second OFDMA

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

licensed spectrum.

82.

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

The computer program product of claim 81, wherein the instructions

transmit, concurrently with the reception of the first and second OFDMA
tions signals, a second SC-FDMA communications signal to the wireless node in

the unjfensed spectrum.

83.  The computer program product of claim 80, wherein the wireless node

comprises an evolved Node B (eNB).

84. A method for wireless communications, comprising:
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transmitting a first SC-FDMA communications signal to a wireless node in a
licensed spectrum; and

transmitting, concurrently with the transmission of the first SC-FDMA
communications signal, a second SC-FDMA communications signal to the wireless phde in

an unlicensed spectrum.

85.  The method of claim 84, wherein the wireless node cgfprises an
evolved Node B (eNB).

86. The method of claim 84, wherein the first andfecond OFDMA

communications signals arc reccived at a user cquipment (UE).

87.  The method of claim 84, wherein eacjfof the first and second SC-

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

88.  An apparatus for wireless copfmunications, comprising:

means for transmitting a first SC-J/DMA communications signal to a wireless
pode in a licensed spectrum; and

means for transmitting, cofurrently with the transmission of the first SC-
FDMA communications signal, a secopfl SC-FDMA communications signal to the wireless

node in an unlicensed spectrum.

89.  The appghratus of claim &8, wherein the wireless node comprises an
evolved Node B (eNB).

90. he apparatus of claim 88, whercin the first and sccond SC-FDMA

communications sighals are transmitted from a user equipment (UE).

The apparatus of claim 88, wherein each of the first and second SC-

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

92.  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:
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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 communications Aignal to

the wireless node in an unlicensed spectrum.

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

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

communications signals arc transmitted from a uscr cquipment (

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

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

96. A computer program productfor communications by a wireless
communications apparatus in a wireless commugfations system, the computer program
product comprising a non-transitory computepfreadable medium storing instructions
executable by a processor to cause the wirgfess communications apparatus to:

transmit a first SC-FD communications signal to a wireless node in a
licensed spectrum; and

transmit, concurrghtly with the transmission of the first SC-FDMA
communications signal, a secghd SC-FDMA communications signal to the wireless node in

an unlicensed spectrum.

97. he computer program product of claim 96, wherein the wireless node

comprises an evolfed 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

ast one boundary of a periodic frame structure associated with a primary component carrier
(PCC) of the downlink.
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99.  The method of claim 98, wherein the PCC comprises a carrier in a

licensed spectrum.

100.  The method of claim 98, wherein the periodic gating interval
comprises a listen-before-talk (LBT) frame and the periodic frame structure co

Long Term Evolution (LTE) radio frame.

101.  The method of claim 98, wherein a duration of thgperiodic gating

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

102.  The method of claim 98, wherein a duratigh of the periodic gating

interval is a sub-multiple of a duration of the periodic frame glructure.

103. The method of claim 98, wherei
Evolution (LTE) signals.

e downlink carries Long Term

104.  An apparatus for wirelesyLommunications, comprising:

means for generating a periogf gating interval for a downlink in an unlicensed
spectrum; and

means for synchronizigg at least one boundary of the periodic gating interval
with at least one bounday of a perigfiic frame structure associated with a primary component

carrier (PCC) of the downlink.

105. The

licensed spectrum,

paratus of claim 104, wherein the PCC comprises a carrier in a

106,

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

The apparatus of claim 104, wherein the periodic gating interval
comprises a lis

Long Term JAvolution (LTE) radio frame.

107.  The apparatus of claim 104, wherein a duration of the periodic gating

integfal is an integral multiple of a duration of the periodic frame structure

.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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109.  The apparatus of claim 104, wherein the downlink carries Long Term

Evolution (LTE) signals.

110.  An apparatus for wireless communications, comprising:
a processor;
memory in electronic communication with the processor; and
instructions stored in the memory, the instructions being exglutable by the
processor to:
generate a periodic gating interval for a downlink in gf unlicensed spectrum;
and
synchronize at least one boundary of the periogfc gating interval with at least
one bounday of a periodic frame stryture associated with a primary

component carricr (PCC) of the gfllular downlink.

111, The apparatus of claim 110 _Aherein the PCC comprises a carrier in a

licensed spectrum.

112, The apparatus of clgfim 110, wherein the periodic gating interval

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

Long Term Evolution (LTE) radio ffme.

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

interval is an integral multip#e of a duration of the periodic frame structure,

114. e apparatus of claim 110, whercin a duration of the periodic gating

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

15.
E) signals.

The apparatus of claim 110, wherein the downlink carries Long Term

Evolution

116. A computer program product for communications by a wireless
cogfnunications apparatus in a wireless communications system, the computer program
oduct comprising a non-transitory computer-readable medium storing instructions

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

synchronize at least one boundary of the periodic gating interval with at [fast
one bounday of a periodic frame structure associated with a primary component carrjfr
(PCC) of the cellular downlink.

117.  The computer program product of claim 116, whereinghe PCC

comprises a carrier in a licensed spectrum.

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

gating interval comprises a listen-before-talk (LBT) frame and th periodic frame structure

comprises a Long Term Evolution (LTE) radio frame.
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L. 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
specirum 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;

memory 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

ZCro.

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).



