PCT/US 2014/033 842 - 19-02-2015

International application number: US201403384:
Article 3¢ Amendments submitted with Demand for IPEA dated 12 Feb 20

WHAT IS CLAIMED IS:
CLAIMS

I. A method of receiving a transmission from two or mgfe wireless
communication devices, the method comprising:
receiving a first preamble transmitted by a first wirelegf device;
simultaneously receiving a second preamble tragfmitted by a second
wireless device;
receiving a first portion of the transmissyfn in a first section of a
bandwidth, the first portion transmitted by the §fst wireless device including a
first data section; and
simultaneously receiving a secorf portion of the transmission in a
second section of the bandwidth, the/second section of the bandwidth not
overlapping with the first sectioyf of the bandwidth, the second portion
transmitted by the second wirelegf device, the second portion including a second

data section.

2. The method of claph I, wherein the first preamble comprises a first section
transmitted using a first forpflat is interpretable by wireless devices having a first set of
capabilitics, and further fomprises a sccond scction transmitted using a sccond format
that is interpretable byfwireless devices having a second set of capabilities, and wherein
the second preambfe comprises a third section transmitted using the first format that is
interpretable wireless devices having the first set of capabilities, and further
comprises gfourth section transmitted using the second format that is interpretable by

wireless gevices having the second set of capabilities.

3. The method of claim 2. wherein the first section of the first preamble and
e third section of the second preamble each include a training field of a first type used
for automatic gain control, a training field of a second type used for accurate frequency

offset estimation, time synchronization, and channel estimation, and a signal field.
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4. The method of claim 2, wherein the second section of the first preamble and
the fourth section of the second preamble each include one or more training fields off a

second type.

5. The method of claim 4, wherein a quantity of the one or more tfining fields
of the second type from a particular device is based on a quantity offpatial streams
assigned to that particular wireless device.

6. The method of claim 4, wherein a quantity of the g/ or more training fields
of the second type is based on a quantity of spatial streams gsigned to a wireless device

assigned the most spatial streams.

7. The method of claim 2, wherein thf first section of the first preamble
comprises a first training field of a first type apfl wherein the second section of the first
preamble comprises a second training field £t the first type which contains larger cyclic

shifts than the first training field of the fjAt type.

8. The method of claim LAvherein the first preamble includes a training field of

a first type followed by one of more training fields of a second type, followed by a

9 The method of claim 1, wherein the first preamble includes a training field of
a fir
al field. followed immediately by data.

type followed by one or more training fields of a second tvpe, followed by a

10. The method of claim I, wherein the first preamble includes one or more
training fields of a second type and the second preamble includes one or more training

fields of the second type. and wherein the one or more training fields of the second type
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in the first preamble are orthogonal in time, frequency, or through a code to the one o

more training fields of the second type in the second preamble.

I1. The method of claim 1, wherein the first preamble includes onegfor more
training fields of a second type, and wherein the transmission includes afata section
sent on a number of spatial streams and a number of tones, and the one gf more training
fields of the second type are sent such that each of the spatial streamsAransmits a known
symbol over frequency tones spanning both the first section and Me second section of
the bandwidth.

12. The method of claim I, wherein the first pregfuble and the second preamble
cach comprisc a signal ficld, followed by a training fjfld of a first type, followed by onc

or more training fields of a second tvpe, followed JA- another signal field.

I3. The method of claim 1, whereinfhe first preamble and the second preamble
each comprise a training field of a first yfpe, followed by one or more training fields of
a second type, followed by a signal f£Id, followed immediately by the first portion and

the second portion of the transmisgfon.

14. The method of giim 1, wherein the first preamble comprises symbols which
arc scnt only in the firsyscction of the bandwidth and the sccond preamble comprises

symbols which are seift only in the second section of the bandwidth.

15. The/method of claim 14, wherein the first section of the bandwidth and the

second sectybn of the bandwidth each comprise a non-overlapping set of tones.

16. An apparatus for wireless communication, comprising:
a receiver configured to receive a transmission over a bandwidth.
receiving the transmission comprising:
receiving a first preamble transmitted by a first wireless device;
simultaneously receiving a second preamble transmitted by a second

wireless device:
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receiving a first portion of the transmission in a first section of a
bandwidth, the first portion transmitted by the first wireless device and includifg
a first data section; and

simultaneously receiving a second portion of the transmissybn in a
second section of the bandwidth, the second section of the bagflwidth not
overlapping with the first section of the, the second portion tragfmitted by the

second wireless device, the second portion including a second Aata section.

17. The apparatus of claim 16, wherein the first prefmble comprises a first
section transmitted using a first format that is interpretable P& wireless devices having a
first set of capabilities, and further comprising a secopd section transmitted using a
sccond format that is interpretable by wircless glvices having a second sct of
capabilities, and wherein the second preamble gfmprises a third section transmitted
using the first format that is interpretable by Avireless devices having the first set of
capabilities, and further comprising a fourthSection transmitted using the second format

that is interpretable by wireless devices hving the second set of capabilities.

18. The apparatus of claig 17, wherein the first section of the first preamble
and the third section of the segfnd preamble each include a training field of a first type
used for automatic gain cgfitrol, a training field of a second type used for accurate
frequency offsct cstimatjbn, time synchronization, and channel cstimation, and a signal
field.

19. Thgfapparatus of claim 16, wherein the second section of the first preamble
and the foupth section of the second preamble each include one or more training fields

of a secgfd type.

20. An apparatus for wireless communication. comprising:
means for receiving a first preamble transmitted by a first wireless
device;
means for sinmltaneously receiving a second preamble transmitted by a

second wireless device:
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means for receiving a first portion of the transmission i a first section of
a bandwidth, the first portion transmitted by the first wireless device including/a
first data section; and

means for simultaneously receiving a second portion of the tran#inission
in a second section of the bandwidth, the second section of the baydwidth not
overlapping with the first section of the bandwidth, the gfcond portion

transmitted by the second wireless device, the second portion jAicluding a second

data section.
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CLAIMS

1. A method of wireless communication, the method com-
prising:
receiving a transmission from two or more wireless com-
mumnication devices over a bandwidth, the transmission
comprising:
a first preamble transmitted by a first wireless device on
a first number of sub-bands of the bandwidth, the first
preamble having one or more training fields and only
one high efficiency signal field;
a second preamble transmitted simultaneously with the
first preamble, by a second wireless device on a sec-
ond number of sub-bands of the bandwidth, the sec-

ond preamble having one or more training fields and
only one high efficiency signal field;

a first data portion transmitted by the first wireless
device on the first number of sub-bands; and

a second data portion transmitted simultaneously with
the first data portion, by the second wireless device on
the second number of sub-bands, the second number
of sub-bands of the bandwidth not overlapping with
the first number of sub-bands of the bandwidth.

2. The method of claim 1, wherein the first preamble com-
prises a first section transmitted using a first format is inter-
pretable by wireless devices having a first set of capabilities,
and further comprising a second section transmitted using a
second format that is interpretable by wireless devices having
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a second set of capabilities, and wherein the second preamble
comprises a third section transmitted using the first format
that is interpretable by wireless devices having the first set of
capabilities, and further comprising a fourth section transmit-
ted using the second format that is interpretable by wireless
devices having the second set of capabilities.

3. The method of claim 2, wherein the first section of the
first preamble and the third section of the second preamble
each include:

a training field of a first type used for automatic gain

control;

atraining field of a second type used for accurate frequency

offset estimation, time synchronization, and channel
estimation; and

a signal field.

4. The method of claim 2, wherein the second section of the
first preamble and the fourth section of the second preamble
each include one or more training fields of the second type.

5. The method of claim 4, wherein a quantity of the one or
more training fields of the second type from a particular
device 1s based on a quantity of spatial streams assigned to
that particular wireless device.

6. The method of claim 4, wherein a quantity of the one or
more training fields of the second type is based on a quantity
of spatial streams assigned to a wireless device assigned the
most spatial streams.

7. The method of claim 1, wherein the first section of the
first preamble comprises a first training field of the first type
and wherein the second section of the first preamble com-
prises a second training field of the first type which contains
larger cyclic shifts than the first training field of the first type.
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8. The method of claim 1, wherein the first preamble
includes a training field of the first type followed by one or
more training fields of the second type, followed by a signal
field, and wherein the second preamble includes a training
field of the first type followed by one or more training fields of
the second type, followed by a signal field, followed imme-
diately by data and wherein the number of training fields of
the second type m the second preamble is the same as the
number of training fields of the second type in the first pre-
amble.

9. The method of claim 1, wherein the first preamble
includes a training field of the first type followed by one or
more training fields of the second type, followed by a signal
field, followed immediately by data.

10. The method of claim 1, wherein the first preamble
includes one or more training fields of the second type and the
second preamble includes one or more training fields of the
second type, and wherein the one or more training fields of the
second type in the first preamble are orthogonal in time,
frequency, or through a code to the one or more training fields
of the second type in the second preamble.

11. The method of claim 1, wherein the first preamble
includes one or more training fields of the second type, and
wherein the transmission includes a data section sent on a
number of spatial streams and a number of tones, and the one
or more training fields of the second type are sent such that
each of the spatial streams transmits a known symbol over
frequency tones spanning both the first number of sub-bands
and the second number of sub-bands of the bandwidth.
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12. The method of claim 1, wherein the first preamble and
the second preamble each comprise a signal field, followed by
a training field of the first type, followed by one or more
training fields of the second type, followed by another signal
field.

13. The method of claim 1, wherein the first preamble and
the second preamble each comprise a training field of the first
type, followed by one or more training fields of the second
type, followed by a signal field, followed immediately by the
first data portion and the second data portion of the transmis-
sion.

14. The method of claim 1, wherein the first preamble
comprises symbols which are sent only in the first number of
sub-bands of the bandwidth and the second preamble com-
prises symbols which are sent only in the second number of
sub-bands of the bandwidth.

15. The method of claim 14, wherein the first number of
sub-bands of the bandwidth and the second number of sub-
bands of the bandwidth each comprise a non-overlapping set
of tones.

16. The method of claim 1, further comprising:

transmitting a downlink message to the first and second

wireless devices, the downlink message setting the net-
work allocation vector for the transmission and compris-
ing information indicating a number of sub-bands of the
bandwidth assigned to the first and second wireless
devices, respectively.
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17. An apparatus for wireless communication, comprising:

a receiver configured to receive a transmission from two or
more wireless communication devices over a band-
width, the transmission comprising:

a first preamble transmitted by a first wireless device on
a first number of sub-bands of the bandwidth, the first
preamble having one or more training fields and only
one high efficiency signal field;

a second preamble transmitted simultaneously with the
first preamble, by a second wireless device on a sec-
ond number of sub-bands of the bandwidth, the sec-
ond preamble having one or more training fields and
only one high efficiency signal field,;

a first data portion transmitted by the first wireless
device on the first number of sub-bands; and

a second data portion transmitted simultaneously with
the first data portion, by the second wireless device on
the second number of sub-bands, the second number
of sub-bands of the bandwidth not overlapping with
the first number of sub-bands of the bandwidth.

18. The apparatus of claim 17, wherein the first preamble
comprises a first section transmitted using a first format that is
interpretable by wireless devices having a first set of capa-
bilities, and further comprising a second section transmitted
using a second format that is interpretable by wireless devices
having a second set of capabilities, and wherein the second
preamble comprises a third section transmitted using the first
format that is interpretable by wireless devices having the first
set of capabilities, and further comprising a fourth section

transmitted using the second format that is interpretable by

wireless devices having the second set of capabilities.
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19. The apparatus of claim 18, wherein the first section of
the first preamble and the third section of the second preamble
each include a training field of a first type used for automatic
gain control, a training field of a second type used for accurate
frequency offset estimation, time synchronization, and chan-
nel estimation, and a signal field.

20. The apparatus of claim 17, wherein the second section
of the first preamble and the fourth section of the second
preamble each include one or more training fields of the
second type.

21. The apparatus of claim 17, further comprising:

a transmitter configured to transmit a downlink message to
the first and second wireless devices, the downlink mes-
sage setting the network allocation vector for the trans-
mission and comprising information indicating a num-
ber of sub-bands of the bandwidth assigned to the first
and second wireless devices, respectively.

22. An apparatus for wireless communication, comprising:

means for receiving a transmission from two or more wire-
less communication devices over a bandwidth, the trans-
mission comprising:
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a first preamble transmitted by a first wireless device on
a first number of sub-bands of the bandwidth, the first
preamble having one or more training fields and only
one high efficiency signal field;

a second preamble transmitted simultaneously with the
first preamble, by a second wireless device on a sec-
ond number of sub-bands of the bandwidth, the sec-
ond preamble having one or more training fields and
only one high efficiency signal field;

a first data portion transmitted by the first wireless
device on the first number of sub-bands; and

a second data portion transmitted simultaneously with
the first data portion, by the second wireless device on
the second number of sub-bands, the second number
of sub-bands of the bandwidth not overlapping with
the first number of sub-bands of the bandwidth, the
second portion transmitted by the second wireless
device, the second portion including a second data
section.
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