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Search [SP]: 1. a method of operating a wireless device, comprising: transmitting user data in a first symbol of a first symbol type, wherein the first

2: symbol type has a first symbol duration, a first frequency bandwidth, and a first tone plan, and the first tone plan comprises a first valid
start tone index, a first valid end tone index, and a first set of direct current (dc) tones and transmitting a long training field (Itf) in a
second symbol of a second symbol type, wherein the second symbol type has a second symbol duration, a second frequency bandwidth,
and a second tone plan, and the second tone plan comprises a second valid start tone index, a second valid end tone index, and a second
set of dc tones. 2. the method of claim 1, further comprising: determining the first tone plan associated with the first symbol type based on
configuration information and determining the second tone plan associated with the second symbol type based on the configuration
information. 3. the method of claim 1, wherein the second symbol duration is less than the first symbol duration. 4. the method of claim 1,
wherein the second valid start tone index is a function of the first valid start tone index, and the second valid end tone index is a function of
the first valid end tone index. 5. the method of claim 1, wherein the first set of dc tones includes three dc tones located at tone indices -1,
0, and 1, and wherein the second set of dc tones includes one dc tone located at tone index 0. 6. the method of claim 1, wherein the first
set of dc tones includes eleven dc tones located at tone indices -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, and 5, and wherein the second set of dc
tones includes three dc tones located at tone indices -1, 0, and 1 or one dc tone located at tone index 0. 7. the method of claim 1, wherein
the first set of dc tones includes seven dc tones located at tone indices -3, -2, -1, 0, 1, 2, and 3, and wherein the second set of dc tones
includes three dc tones located at tone indices -1, 0, and 1 or one dc tone at tone index 0. 8. the method of claim 1, wherein the first set of
dc tones includes three dc tones located at tone indices -1, 0, and 1, and wherein the second set of dc tones includes three dc tones located
at tone indices -1, 0, and 1. 9. the method of claim 1, wherein the first set of dc tones includes eleven dc tones located at tone indices -5, -
4,-3,-2,-1,0,1,2,3,4,and 5, and wherein the second set of dc tones includes five dc tones located at tone indices -2, -1, 0, 1, and 2 or
three dc tones located at tone indices -1, 0, and 1. 10. the method of claim 1, wherein the first set of dc tones includes seven dc tones
located at tone indices -3, -2, -1, 0, 1, 2, and 3, and wherein the second set of dc tones includes five dc tones located at tone indices -2, -
1,0, 1, and 2 or three dc tones located at tone indices -1, 0, and 1. 11. the method of claim 1, wherein the first symbol duration is two
times greater than the second symbol duration, the first and second frequency bandwidths are 20 megahertz, the first valid start tone index
is -122, the first valid end tone index is 122, the second valid start tone index is -61, and the second valid end tone index is 61. 12. the
method of claim 1, wherein the first symbol duration is two times greater than the second symbol duration, the first and second frequency
bandwidths are 40 megahertz, the first valid start tone index is -250, the first valid end tone index is 250, the second valid start tone index
is -125, and the second valid end tone index is 125. 13. the method of claim 1, wherein the first symbol duration is two times greater than
the second symbol duration, the first and second frequency bandwidths are 80 megahertz, the first valid start tone index is -506, the first
valid end tone index is 506, the second valid start tone index is -253, and the second valid end tone index is 253. 14. the method of claim
1, wherein the dc tones have zero amplitude and non-dc tones include guard tones, data tones, and pilot tones, wherein the guard tone
have zero amplitude, the data tones include data to be transmitted, and pilot tones include known information for channel estimation. 15.
an apparatus for wireless communication, comprising: means for transmitting user data in a first symbol of a first symbol type, wherein the
first symbol type has a first symbol duration, a first frequency bandwidth, and a first tone plan, and the first tone plan comprises a first valid
start tone index, a first valid end tone index, and a first set of direct current (dc) tones and means for transmitting a long training field (Itf)
in a second symbol of a second symbol type, wherein the second symbol type has a second symbol duration, a second frequency
bandwidth, and a second tone plan, and the second tone plan comprises a second valid start tone index, a second valid end tone index,
and a second set of dc tones. 16. the apparatus of claim 15, wherein the second symbol duration is less than the first symbol duration, and
wherein the second valid start tone index is a function of the first valid start tone index, and the second valid end tone index is a function of
the first valid end tone index. 17. an apparatus for wireless communication, comprising: a memory and at least one processor coupled to
the memory and configured to: transmit user data in a first symbol of a first symbol type, wherein the first symbol type has a first symbol
duration, a first frequency bandwidth, and a first tone plan, and the first tone plan comprises a first valid start tone index, a first valid end
tone index, and a first set of direct current (dc) tones and transmit a long training field (Itf) in a second symbol of a second symbol type,
wherein the second symbol type has a second symbol duration, a second frequency bandwidth, and a second tone plan, and the second
tone plan comprises a second valid start tone index, a second valid end tone index, and a second set of dc tones. 18. the apparatus of
claim 17, wherein the at least one processor is further configured to: determine the first tone plan associated with the first symbol type
based on configuration information and determine the second tone plan associated with the second symbol type based on the configuration
information. 19. the apparatus of claim 17, wherein the second symbol duration is less than the first symbol duration. 20. the apparatus of
claim 17, wherein the second valid start tone index is a function of the first valid start tone index, and the second valid end tone index is a
function of the first valid end tone index. 21. the apparatus of claim 17, wherein the first set of dc tones includes three dc tones located at
tone indices -1, 0, and 1, and wherein the second set of dc tones includes one dc tone located at tone index 0. 22. the apparatus of claim
17, wherein the first set of dc tones includes eleven dc tones located at tone indices -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, and 5, and wherein the
second set of dc tones includes three dc tones located at tone indices -1, 0, and 1 or one dc tone located at tone index 0. 23. the apparatus
of claim 17, wherein the first set of dc tones includes seven dc tones located at tone indices -3, -2, -1, 0, 1, 2, and 3, and wherein the
second set of dc tones includes three dc tones located at tone indices -1, 0, and 1 or one dc tone at tone index 0. 24. the apparatus of
claim 17, wherein the first set of dc tones includes three dc tones located at tone indices -1, 0, and 1, and wherein the second set of dc
tones includes three dc tones located at tone indices -1, 0, and 1. 25. the apparatus of claim 17, wherein the first set of dc tones includes
eleven dc tones located at tone indices -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, and 5, and wherein the second set of dc tones includes five dc tones
located at tone indices -2, -1, 0, 1, and 2 or three dc tones located at tone indices -1, 0, and 1. 26. the apparatus of claim 17, wherein the
first set of dc tones includes seven dc tones located at tone indices -3, -2, -1, 0, 1, 2, and 3, and wherein the second set of dc tones
includes five dc tones located at tone indices -2, -1, 0, 1, and 2 or three dc tones located at tone indices -1, 0, and 1. 27. the apparatus of
claim 17, wherein the first symbol duration is two times greater than the second symbol duration, the first and second frequency bandwidths
are 20 megahertz, the first valid start tone index is -122, the first valid end tone index is 122, the second valid start tone index is -61, and
the second valid end tone index is 61. 28. the apparatus of claim 17, wherein the first symbol duration is two times greater than the second
symbol duration, the first and second frequency bandwidths are 40 megahertz, the first valid start tone index is -250, the first valid end
tone index is 250, the second valid start tone index is -125, and the second valid end tone index is 125. 29. the apparatus of claim 17,
wherein the first symbol duration is two times greater than the second symbol duration, the first and second frequency bandwidths are 80
megahertz, the first valid start tone index is (Results 12)
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1) Family number: 61844679 (US2016073379A)
Title: TONE PLAN FOR LTF COMPRESSION

Abstract: A method, an apparatus, and a computer program product for wireless communication are provided. In one
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aspect, an apparatus is configured to transmit user data in a first symbol of a first symbol type. The first symbol type has
a first symbol duration, a first frequency bandwidth, and a first tone plan. The first tone plan includes a first valid start
tone index, a first valid end tone index, and a first set of-tones. The apparatus is further configured to transmit an LTF
in a second symbol of a second symbol type. The second symbol type has a second symbol duration, a second frequency
bandwidth, and a second tone plan. The second tone plan includes a second valid start tone index, a second valid end tone
index, and a second set o?-—tones.
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2) Family number: 59085566 (US2015117227A)
Title: RANGE EXTENSION MODE FOR WIFI

Abstract: A method for generating a physical layer (PHY) data unit for transmission via a communication channel is
described where the PHY data unit conforms to a first communication protocol. Orthogonal frequency division multiplexing
(OFDM) symbols for a data field of the PHY data unit are generated according to a range extension coding scheme that
corresponds to a range extension mode of the first communication protocol. A preamble of the PHY data unit is generated,
the preamble having i) a first portion that indicates a duration of the PHY data unit and ii) a second portion that indicates
whether at least some OFDM symbols of the data field are generated according to the range extension coding scheme. The
first portion of the preamble is formatted such that the first portion of the preamble is decodable by a receiver device that
conforms to a second communication protocol, but does not conform to the first communication protocol, to determine the
duration of the PHY data unit based on the first portion of the preamble. The PHY data unit is generated to include the
preamble and the data field.
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3) Family number: 52583649 (US2012320889A)
Title: LOW BANDWIDTH PHY FOR WLAN

Abstract: A method includes generating first and second preambles for first and second data units corresponding to first and
second PHY modes, respectively. Generating the first preamble includes generating a first STF, LTF, and SIG field. The first
SIG field includes an OFDM symbol modulated according to a first modulation technique. The OFDM symbol begins a first
time interval, and ends a second time interval, after the first LTF begins. Generating the second preamble includes generating
a second STF and LTF. The second STF has a greater duration, and different repeating sequence, than the first STF. The
second LTF includes a second OFDM symbol modulated according to a second modulation technique, and at least partially
occupying a location beginning a third time interval, and ending a fourth time interval, after the second LTF begins. The third
and fourth time intervals are equal to the first and second time intervals, respectively.
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Designated states:

4) Family number: 55199996 (US2013315163A)
Title: FREQUENCY DOMAIN DUPLICATION IN A LONG-RANGE WIRELESS LOCAL AREA NETWORK

Abstract: A method for generating OFDM signals is implemented in a device operating according to a communication
protocol. The protocol defines non-duplicate mode data units corresponding to single component channels of a BSS channel,
and non-duplicate mode data units corresponding to sets of adjacent component channels. Non-duplicate mode data units
corresponding to a set of component channels have more lower-edge and/or upper-edge guard tones than non-duplicate
mode data units corresponding to single component channels. The method includes determining that a duplicate mode will be
utilized for an OFDM transmission in the set of component channels and, in response, generating a duplicate mode data unit.
The duplicate mode data unit has fewer lower-edge and/or upper-edge guard tones than a non-duplicate mode data unit
corresponding to a set of component channels, and includes one duplicate of the non-duplicate mode data unit corresponding
to the single component channel for each adjacent component channel.
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5) Family number: 61908838 (US2016088599A)
Title: LOGICAL TONE INDEX MAPPING FOR DISTRIBUTED TONE INDEX TRANSMISSION

Abstract: A method, an apparatus, and a computer program product for wireless communication are provided. In one
aspect, an apparatus includes a processor configured to allocate a plurality of resource blocks for wireless communication.
The processor is further configured to transmit data on a first resource block of the plurality of resource blocks, in which the
first resource block is associated with a first set of tone indices and a second set of tone indices, and the first set of tone
indices is a set of nominal tone indices that is logically mapped to a second set of tone indices that is a set of physical tone
indices.
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6) Family number: 48235778 (US2011026623A)
Title: METHODS AND APPARATUS FOR WLAN TRANSMISSION

Abstract: In a method for generating a physical layer (PHY) data unit for transmission via a communication channel, a first
set of modulation coding schemes (MCSs) and a second set of MCSs that correspond to a number of spatial streams and a
number of encoders are provided. The first set of MCSs correspond to a first channel bandwidth and the second set of MCSs
correspond to a second channel bandwidth, and the first set of MCSs is different than the second set of MCSs. An MCS is
selected from the first set of MCSs when the PHY data unit is to be transmitted using a channel having the first channel
bandwidth, and the MCS is selected from the second set of MCSs when the PHY data unit is to be transmitted using a channel
having the second channel bandwidth. Information bits are encoded using the number of encoders and according to the
selected MCS, and the encoded information bits are parsed into the number of spatial streams. The encoded information bits
are modulated according to the MCS, and a plurality of OFDM symbols are formed based on the modulated encoded
information bits.
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Title: METHODS AND ARRANGEMENTS FOR PHASE TRACKING FOR MULTI-MODE OPERATION IN WIRELESS NETWORKS

Abstract: Logic may comprise a single phase tracking implementation for all bandwidths of operation and the logic may
adaptively change pre-defined and stored track parameters if the receiving packet is 1 MHz bandwidth. Logic may detect a
packet and long training fields before performing a 1 MHz classification. Logic may auto-detect 1 MHz bandwidth
transmissions by a property of the long training field sequences. Logic may auto-detect 1 MHz bandwidth transmissions by
detecting a Binary Phase Shift Keying (BPSK) modulated first signal field symbeol rather than the Quadrature Binary Phase
Shift Keying (QBPSK) associated with the 2 MHz or greater bandwidth transmissions. Logic may perform an algorithm to
determine an estimated phase correction value for a given orthogonal frequency division multiplexing symbeol and several
embodiments integrate this value with an intercept multiplier that may be 0.2 for 1 MHz transmissions and, e.g., 0.5 for 2
MHz or greater bandwidth communication.
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Title: METHOD AND APPARATUS FOR AUTOMATICALLY DETECTING A PHYSICAL LAYER (PHY) MODE OF A DATA UNIT IN A
WIRELESS LOCAL AREA NETWORK (WLAN)

Abstract: In a method for generating a physical layer (PHY) data unit for transmission via a communication channel, the

data unit is generated to include a first long training field when the data unit is to be transmitted in a normal mode. The data

unit is generated to include a second long training field when the data unit is to be transmitted in a low bandwidth mode. The

first training field and the second training field are configured such that a receiving device can auto-detect whether the data

unit corresponds to the low bandwidth mode or the normal mode.
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Title: METHOD FOR TRANSMITTING AND RECEIVING FRAME

Abstract: A frame transmission method is provided by a device in a wireless communication network. The device generates
a signal field including a symbol using a 64 FFT and carrying signaling information, and generates a data field including a
symbol using a FFT having a larger size than the 64 FFT and carrying data. The device transmits a frame including the signal
field and the data field.
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